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“Non fa scienza, sanza lo ritenere, avere inteso“ 
(Avoir entendu sans retenir ne fait pas de la science) 

Dante (Paradiso, V, 41-42, 1321) 
 

 
 

“Douter de tout ou tout croire, ce sont deux solutions également commodes, 
qui l’une et l’autre nous dispensent de réfléchir“ 

(Dubitare di tutto o credere a tutto, sono due soluzioni ugualmente comode, dato che 
entrambe ci dispensano dal dover riflettere) 

Henri Poincaré La science et l’hypothèse, 1902. 
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Abstract 
 

Fermented foods have been consumed for more than 10 000 years. Food fermentation is probably one 

of the oldest food technologies implemented by man, although the scientific knowledge behind its role 

and mechanisms of actions have only been studied in the past 150 years. Presently, fermented food 

products are estimated to represent a third of our food intake. 

Food Microbiology has provided many answers behind the roles, modes of action, nutrition and health 

effects of fermented foods. One of the major topics of concern nevertheless remains the safety 

demonstration of the microbial food cultures. Most recently, in late 2017, China blocked the 

importation of cheeses from Europe, due to the presence of microbial food cultures not present in the 

Chinese 2010 positive list. 

Europe (Biohazard Panel – Qualified Presumption of Safety) and United States (GRAS – Generally 

Recognized as Safe) also have a procedure in place respectively for the microbial risk assessment of 

microbial species voluntarily added to the food chain. The International Dairy Federation (IDF), in 

collaboration with the European Food and Feed Cultures association, has been working for the past 20 

years on an inventory of microbial species with technological properties in fermented foods. 

During the 3 years cycle, we have continued the work of the IDF, updating twice the inventory, in 2018 

with the introduction of microbial food species from indigenous Asian food products, and in 2021 

while considering the various food matrices and food usage attributable to a single microbial species. 

As such, we have focused the work on the role of food cultures and food bio-preservation, as initially 

suggested by the initial rationale of demonstration of food cultures of the IDF. As a proof of concept 

of the approach of safety demonstration of a food culture, the analytical work has been done of a 

collection of food and clinical isolates of the microbial species Weissella confusa, which can be both 

isolated in bakery products (Europe), plant-based products (Asia) and with preliminary studies for its 

used in dairy food products. 

The present study will propose a safety demonstration of microbial species for its use through 

inoculation in a food matrix for use in the food chain. It is aimed to avoid barrier trades between 

countries where a history of safe use cannot be established for an indigenous fermented food products 

on international market, as well as avoiding the pitfalls of cross over fermentation, while changing the 

food matrix where the food fermentation is done, and possibly omitting deleterious metabolites 

activities. 
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Introduction 
 

Early September 2017, China did put a ban on the importation of European cheeses. The ban started in 

July and August in some major cities, and was officially extended nationally early September. 

Specifically, soft cheeses such as Stilton Blue Cheese (UK), Danish Blue Cheese (DK), Camembert, 

Brie and Roquefort (FR) and lastly Gorgonzola (IT) were implicated in the ban. 

Food adulteration? Ongoing foodborne outbreaks? 

Penicillium roqueforti and Penicillium camemberti as microbial food cultures were the common factor and 

reason for the ban of these famous, tasty(?) cheeses with a long history of safe use. The decision was 

based upon the Chinese 2010 list of food cultures allowed in foods from the Ministry of Health. 

Chinese health regulations permit only a few types of food cultures in fermented food products. While 

there is an exemption for “cultures that are traditionally used for food production”, that exemption 

does not apply to imported goods. 

The ban was short-lived and lasted two months. Following a round of meetings between European 

Commission representatives and Chinese quarantine and health officials, China reversed the ban in late 

October, effective immediately. Since then, multiple technical meetings have occurred between Chinese 

and European microbiologists to update the regulatory status of microbial food cultures in China. A 

new GB standard (Guobiao - 国标 -, Chinese standardization scheme) is presently going (late 2021) 

through public consultation before final publication. In these new sets of standards, the positive list of 

2010 and following updates is expected to be taken out, while the technical details of safety 

demonstration and safety dossier to do will be detailed. 

China has been working recently in the update of the food cultures found in indigenous traditional 

fermented foods, going presently through the same process Western countries (Europe, United States) 

had been going in the previous decades (Yao et al., 2021). International trade of fermented food 

products, research in understanding of the mechanisms of action of food cultures to get out of the 

historical black box approach, consumer acceptance and regulatory hurdles for the use of 

microorganisms in the food chain: all these situations have put the traditional food processes and 

cultural usage in the spotlight and raised, necessary or not, various concerns about the conditions of use 

and safety of the traditional indigenous fermented foods, and their constitutive food cultures, 

inoculated or not. 
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Food Fermentation. Microbial Food Cultures 
 

Fermentation is probably one of the oldest food technologies used by man, dating back to Palaeolithic 

times. For millennials, the approach was exclusively empiric, with little if no awareness of the role 

played by the microbial communities. The importance of food fermentation is still underestimated in 

the Western societies, where the focus on Dairy fermented products provides a consumer bias in the 

understanding of the incredible variety of fermented food products, which are expected to represent a 

third of our food intake (Steinkraus, 2002). 

Despite its role in every day life, there is not presently any consensual definition (and therefore 

understanding) of what food fermentation precisely mean. 

 

In his 2002 review, Steinkraus proposed 5 roles to be considered for fermentation in food processing: 

(1) Enrichment of the human dietary through development of a wide diversity of flavours, aromas 

and textures in food 

(2) Preservation of substantial amounts of food through lactic acid, alcoholic, acetic acid, alkaline 

fermentations and high salt fermentations 

(3) Enrichment of food substrates biologically with vitamins, protein, essential amino acids and 

essential fatty acids 

(4) Detoxification during food fermentation processing 

(5) A decrease in cooking times and fuel requirements 

These roles were readdressed by the International Dairy Federation (IDF) in the 2012 publication of 

the second update of the inventory of food cultures (Bourdichon et al., 2012a, 2012b): 

(1) Preservation of food through formation of inhibitory metabolites such as organic acids (lactic 

acid, acetic acid, formic acid, propionic acid), ethanol, bacteriocins, etc, often in combination 

with decrease of water activity (by drying or use of salt) 

(2) Improving hygiene through inhibition and even elimination of food pathogens 

(3) Detoxification of food (e. g. removal of cyanogens, goiterogens, etc) 

(4) Improving wholesomeness through improved digestibility of polymers after removal of 

flatulence-causing compounds 

(5) Enrichment of food substrates with essential nutrients (vitamins, proteins and essential amino 

acid, fatty acids, etc) and enhanced bioavailability of food components through catabolism of 

the food matrix 

(6) Organoleptic properties through effects on flavour, texture and colour: flavour compounds are 

produced by microorganisms during the initial fermentation step or during subsequent ripening 
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Most recently, the International Scientific Association of Probiotics and Prebiotics (ISAPP) published a 

review paper on fermented foods as well (Marco et al., 2021), where food fermentation per se was not 

defined, but as done by Steinkraus and the IDF, the outcome, namely fermented food products, as: 

“foods made through desired microbial growth and enzymatic conversions of food components”. 

 

History of (safe) use 
 

One of the focuses on the safety demonstration of microbial food cultures originates either in Europe 

or in North America for the evaluation of novel foods products, either through the European Novel 

Food Regulation (Regulation (EC) No 258/97 of the European Parliament and of the Council of 27 

January 1997 concerning novel foods and novel food ingredients) or the United States – Food and 

Drug Administration (US – FDA) Generally Recognized as Safe (GRAS) regulation. When it comes to 

the novel food process evaluation, Europe consider 1997 as a milestone, US-FDA 1958. And science? 

Considering the history of use can be complicated, and the wording use in microbiology to mention the 

“origin” of a micro-organism instead of its “isolation” is not helpful. Recently, the phrasing has been 

adapted, but education is still needed. 

 

In December 2004, during the second scientific colloquium of EFSA about the Qualified Presumption 

of Safety of Micro-organisms in Food and Feed (QPS), it was agreed that “a long history of apparent 

safe use of a given micro-organism or micro-organisms for the making of a given food or feed product 

suggests a very high safety level for the consumption of such products”. Even so, the application in 

food of a microbial strain belonging to a species with an accepted history of safe use remains subject to 

consideration of the potential presence of undesirable traits that are of a safety concern (Leuschner et 

al., 2010).  

 

While “history of use” is found on 21 pages out of 144 of the QPS scientific colloquium report, the 

concept is not defined in the global report, leaving the appreciation of what is historical and what is not 

to other stakeholders. This point was tentatively addressed by the IDF expert group, following a 

survey, and lack of clear definition, in the different regulations in place. One definition of ‘history of 

safe use’ proposes ‘‘significant human consumption of food over several generations and in a large, 

genetically diverse population for which there exist adequate toxicological and allergenicity data to 

provide reasonable certainty that no harm will result from consumption of the food’’ (Health Canada, 

2003). A history of apparent safe use is not limited to use over a long period; it also includes factors 

such as the level of exposure to a micro-organism. A history of apparent safe use does not, in itself, 

constitute a risk assessment. Furthermore, no assurances can be made that something is absolutely safe. 
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An appropriate history of safe use does, however, provide evidence in support of a “reasonable 

certainty of no harm”. The history of use, in a nutshell, replace the exposure assessment part of the risk 

assessment framework proposed in the risk analysis guidelines of the FAO; it is therefore necessary but 

far from sufficient to consider that any isolate of the evaluated microorganism’s species is safe (FAO, 

2007) 

 

The traditional use of microbial food cultures was tentatively placed in the QPS colloquium in the three 

following categories: 

1. Spontaneous fermentation processes i.e. without any microbial food cultures added 

intentionally, and so-called back-slopping processes where an undefined mixture of micro-

organisms, naturally present in a product, is recycled. Products of such processes include e.g. 

olives, cream and sourdough-based bread; 

2. Processes based on deliberately added, but undefined microbial mixtures, which were not 

originally part of the natural flora in the raw material. An example of the use of an undefined 

microbial mixture is Kefir; 

3. Processes using defined microbial food cultures, which are identifiable at the strain level. 

 

Microbial food cultures per se do not have a clear definition either, and even a clear regulatory status.  

There is presently an ISO standard in place, ISO 27205:2010 [IDF 149:2010] standard for Fermented 

milk products — Bacterial starter cultures — Standard of identity, which “specifies characteristics of 

industrial bacterial starter cultures, which are principally lactic acid bacteria (LAB), but which also 

include Bifidobacterium and Propionibacterium used for the manufacture of fermented milk products such 

as yoghurt, sour cream, cultured butter and cheese”, but does not apply to bacterial cultures which are 

added as an ingredient to foods only because of their probiotic properties. 

(https://www.iso.org/standard/44069.html). This standard is presently under revision (Chaired by the 

IDF) to extend its scope to non-dairy and non-bacterial food cultures. Part of the safety demonstration 

of the microbial food cultures is also to define them. This is a small yet significant gap with the QPS 

approach with the QPS internal assessment of EFSA, that addresses the microorganisms voluntarily 

added in the food chain, and not all of them are defined as microbial food cultures, as they do not 

necessarily play a technological role in food fermentation. 

 

Probiotic cultures are specifically addressed in the FAO/WHO 2001 & 2002, compiled 2006 reports 

(FAO/WHO, 2001, 2002, 2006). From the concept and terms used until know, Probiotic is the only 

one which is precisely defined and consensually recognized: "live microorganisms which when 
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administered in adequate amounts confer a health benefit on the host". Yet even with 20 years and plus 

definition, and clear guidelines, the use (and abuse) of probiotics remains a concern when it comes to 

their safety and precaution of use, adding more substance to the global concerns on microbial food 

cultures. Most particularly, the abuse of probiotics for specific uses, and medical purpose, which is 

already mentioned in the 2001 report as biotherapeutic agents. The concept of biotherapeutic agents is 

clearly regulated, at least in the United States and Europe (Cordaillat-Simmons et al., 2020). Either 

probiotic or biotherapeutic, these microorganisms fall into the scope of the safety demonstration of 

both GRAS and QPS, and the lack of precaution from many (sometime significant) operators have put 

a doubt on their safe use (Pararajasingam and Uwagwu, 2017). 

 
Safety considerations 
 

According to the FAO/WHO expert panel in the 2002 report, probiotics have been proposed to be 

theoretically responsible for four types of side-effects (Marteau, 2001): 

1. Systemic infections 

2. Deleterious metabolic activities 

3. Excessive immune stimulation in susceptible individuals 

4. Gene transfer 

These side effects were revaluated by the IDF expert group in the 2012 Publication set (Bourdichon et 

al., 2012a, 2012b) with small modifications. 

There has been indeed a growing evidence of safety considerations in the past thirty years, as shown in 

the following time line, from 1994 to 2021 with a selection of relevant milestones: 
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In his 1994 review in the “Bulletin de L’Institut Pasteur”, Pr. Francis Gasser addressed one of the first 

reviews on the evidence of safety of Lactic Acid Bacteria and their clinical isolations (Gasser, 1994). 

This initial work was followed by a specific workshop of LABIP – Lactic Acid Bacteria Industrial 

Platform and position from the BgVV – Bundesinstitut für Gesundheitlichen Verbraucherschutz und 

Veterinärmedizin – of  Germany in 1999 (BgVV, 1999). FAO/WHO experts reports followed in 2001 

and 2002 with a proposal for the safety assessment of probiotic candidate strains, while the 

International Dairy Federation published its first edition of the inventory of food cultures in order to 

establish the history of safe use and answer regulatory expectations (Mogensen et al., 2002a, 2002b). A 

joint expert group at the initiative of industrial key players reviewed the available evidence in 2003 

(Borriello et al., 2003). The QPS initiative started with the second EFSA scientific colloquium in 

December 2004, and has been regularly updated and extended since then (Leuschner et al., 2010; 

Herman et al., 2018). The key milestones of the QPS are detailed on the EFSA Website 

(https://www.efsa.europa.eu/en/topics/topic/qualified-presumption-safety-qps#milestones)  

 

Among the major point of concern, the gap of understanding between clinical and food microbiologist 

when it comes to the assessment of Lactic Acid Bacteria is particularly “interesting”. None of the 

commonly used food cultures, even when causing a relative harm, falls into the scheme of the 1890 

Koch’s postulate, or even the recently proposed molecular ones (Falkow, 1988) 

As originally stated, the four criteria are: 

(1) The microorganism must be found in diseased but not healthy individuals 

(2) The microorganism must be cultured from the diseased individual 

(3) Inoculation of a healthy individual with the cultured microorganism must recapitulated 

the disease 
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(4) The microorganism must be re-isolated from the inoculated, diseased individual and 

matched to the original microorganism. 

As for lactic acid bacteria, the postulates 1, 3 and 4 do not apply: through fermented food products, 

one can reasonably considere that the global world population is exposed, hence as previously 

mentioned the lack of exposure assessment relevance and the alternative consideration of history of 

safe use. Nevertheless, Lactic Acid Bacteria are sometimes classified as pathogens of concern and 

infectious substances by clinical microbiologists (e.g., Government of Canada: 

https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-

data-sheets-risk-assessment/lactobacillus.html), despite 10 000 years at least of history of safe use. 

Lacticaseibacillus rhamnosus (Former taxon Lactobacillus rhamnosus) is even classified class 2 in Germany 

(https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-

Regeln/Regelwerk/TRBA/pdf/TRBA-466.pdf?__blob=publicationFile&v=11), after reports of 

opportunistic infections in the 1990’s by Professors Klein and Reuter (Freien Universität Berlin, 

Germany).  

 

Opportunistic Infections to Lactic Acid Bacteria 
 

Correlation is not causation, and isolation of a microorganism where the medical dogma expect 

microbial sterility can lead to quite “interesting” conclusions (Mofredj et al., 2007).  When considering 

the prevalence of opportunistic infections to Lactic Acid Bacteria, one can start by considering the 

available evidence in the scientific literature. The review of opportunistic case report as presently done 

by EFSA Biohazard Panel is based on literature database web search using following keywords in the 

Appendix C – Search strategies for the maintenance and update of list of QPS-recommended biological 

agents (EFSA, 2018). 

 

As an example, for Bifidobacterium spp: 
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In EFSA Journal 2018;16(7):5315: Page 26 

 

This screening approach has its limitation. Considering these research keywords for Lactobacillus spp. 

(former taxon), reported cases such as Pararajasingam and Uwagwu, 2017 (Case report of Probiotic 

Infection) would not be identified. Opportunistic infections of Lactobacillus spp. (former taxon) and 

Bifidobacterium spp. are also not restricted to endocarditis and meningitis. Several cases of peritonitis, 

hepatitis, canaliculitis, cellulitis, cholangitis, cholecystitis, chondritis, colitis, empyema, enteritis, onset of 

fever, gastroenteritis, oesophagitis, osteomyelitis, pyelonephritis, urosepsis, vaginitis… have been 

reported. The picture is presently clearly underestimated in its reporting and its description as done by 

the EFSA QPS Panel. 

 

We extended the search of case report by an evolution of the search terms: for each type of infection 

described, the word is further inserted in the keywords. We also addressed potential publication not 

available in PubMed – NCBI database or others by a review of the references used in the previously 

identified case reports. 

 

The proposed search terms are: (Accessed November 24, 2021 on Pubmed: 59756 Hits, 9571 Reviews) 

Abscess or bacteraemia or bacteremia or canaliculitis or (case and report) or cellulitis or cholangitis or 

cholecystitis or chondritis or colitis or diarrhea or empyema or endocarditis or enteritis or fever or 

gastroenteritis or infection or lactobacillemia* or leukaemia or leukemia or meningitis or neutropenia or 

oesophagitis or osteomyelitis or peritonitis or pneumonia or purpura or pyelonephritis or sepsis or 

septicaemia or septicemia or urosepsis or vaginitis) and (Lactobacillus or Probiotic* or Bifidobacterium or 

Lactococcus or Leuconostoc or (Streptococcus and thermophilus) or Weissella 

Appendix C – Search strategies for the maintenance and update of list of
QPS-recommended biological agents (reply to ToR 2)
Gram-Positive Non-Spore-forming Bacteria
Bifidobacterium spp.

String for species

“Bifidobacterium adolescentis” OR “Bifidobacterium
animalis” OR “Bifidobacterium bifidum” OR
“Bifidobacterium breve” OR “Bifidobacterium longum”
OR “B adolescentis” OR “B animalis” OR “B bifidum”
OR “B breve” OR “B longum”

OUTCOME String
1. Antimicrobial/Antibiotic/Antimycotic “antimicrobial resistan*” OR “antibiotic resistan*” OR

“antimicrobial susceptibil*”
2. Infection/Bacteremia/Fungemia/Sepsis “infection*” OR “abscess*” OR “sepsis*” or “septic*” OR

“bacteremia” OR “bacteraemia” OR “toxin*”
3. Type of disease “endocarditis” OR “abscess” OR “meningitis”
4. Mortality/Morbidity “clinical*” OR “death*” OR “morbidit*” OR “mortalit*” OR

“disease*” OR “illness*”

5. Disease Risk “opportunistic” OR “virulen*”

Carnobacterium divergens

String for species

“Carnobacterium divergens” OR “C divergens”
OUTCOME String

6. Antimicrobial/Antibiotic/Antimycotic Not applied
7. Infection/Bacteremia/Fungemia/Sepsis Not applied
8. Type of disease Not applied
9. Mortality/Morbidity Not applied
10. Disease Risk Not applied

Corynebacterium glutamicum

String for species

“Corynebacterium glutamicum” OR “C glutamicum”
OR “Brevibacterium lactofermentum” OR “B
lactofermentum”

OUTCOME String
1. Antimicrobial/Antibiotic/Antimycotic “antimicrobial resistan*” OR “antibiotic resistan*” OR

“antimicrobial susceptibil*”
2. Infection/Bacteremia/Fungemia/Sepsis “infection*” OR “abscess*” OR “sepsis*” or “septic*” OR

“bacteremia” OR “bacteraemia” OR “toxin*” OR
“pathogen*”

3. Type of disease Not applied
4. Mortality/Morbidity “clinical*”OR “death*”OR “morbidit*”OR “mortalit*”OR

“disease*”OR “illness*”
5. Disease Risk “opportunistic” OR “virulen*”

BIOHAZ statement on QPS: suitability of taxonomic units notified until March 2018

www.efsa.europa.eu/efsajournal 26 EFSA Journal 2018;16(7):5315
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Timeline of the 59756 on opportunistic infection to LAB. Pubmed, 2021-11-24. 

 

Not all the hits are proposing the report of a clinical infection, and it has been necessary to investigate 

further through a case by case reading approach. The following table has been done: opportunistic 

infections tables for Lactic Acid Bacteria (Lactobacillus former taxon, Leuconostoc, Weissella, 

Streptococcus) and Bifidobacteria (Appendix 1). 

 

This approach has been used specifically for the safety demonstration of Weissella confusa, allowing the 

identification of 49 cases in 19 reports. See publication #4 of the present report: 

Bourdichon, F., Patrone, V., Fontana, A., Milani, G., and Morelli, L., 2021. Safety demonstration of a 

microbial species for use in the food chain: Weissella confusa. International Journal of Food Microbiology 

2;339:109028. doi: 10.1016/j.ijfoodmicro.2020.109028. Epub 2020 Dec 16. PMID: 33352462. 

 

Two recent publications on Weissella confusa report cases and review of the literature propose less 

reported cases that our research scheme, highlighting the limitation of the research to the relevance of 

the criteria used and the consideration of only one database without further bibliographical 

investigation (Spiegelhauer et al., 2020, Hurt et al., 2021). 

 

Antibiotic Resistance 
 

The Antibiotic resistance of Food cultures is a point specifically addressed in the Guidelines of the 

EFSA's Panel on Additives and Products or Substances used in Animal Feed (FEEDAP) in the first 

guidelines of 2005, 2008 and most recently the Guidance on the characterisation of microorganisms 

used as feed additives or as production organisms (FEEDAP, 2018). 

 

The proposed microbiological cut-off values (mg/L) for specific microbial species have been 

established base on the data generated from the European project ACE-ART (Assessment and critical 

evaluation of antibiotic resistance transferability in food chain - 

https://cordis.europa.eu/project/id/506214/reporting/fr) (Domig et al., 2008) 
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ISO 10932|IDF 223:2010 - Milk and milk products — Determination of the minimal inhibitory 

concentration (MIC) of antibiotics applicable to bifidobacteria and non-enterococcal lactic acid bacteria 

(LAB) is the international standard of reference used for phenotypic antibiotic susceptibility testing 

(https://www.iso.org/standard/46434.html) 

This standard was last reviewed and confirmed in 2020. Considering the outcome and comments of the 

systematic review and the technical discussions within the International Dairy Federation, the existing 

standard could be improved in respect to several areas:  

- Update the standard in respect to up-date taxonomy. 

- Removal of the currently included supplier of antibiotic panels that are no longer on the market. 

- More sustainable by use of less antibiotics and plastics and support longer shelf life of medium. 

- Clear guidance for antibiotic susceptibility testing of food cultures will reduce the burden of 

antibiotic resistance in the food chain. 

- Increase the quality of MIC data by better description of how to read MIC data (in line with 

EUCAST reading guidance), how to evaluate MIC data of test strains and control strains.  

- Include the options to use equipment for standardizing the inoculum, reading devices to 

assisting the reading of MIC values with automated solutions for data transfer, or other 

options for automatization. 

- Extension with more “reference” strains in the interlaboratory trial (e.g. include L. delbrueckii 

subsp. lactis) 

Table 2: Microbiological cut-off values (mg/L)
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Lactobacillus obligate homofermentative(a) 2 2 16 16 16 1 4 4 4 n.r. n.r. n.r. n.r.
Lactobacillus acidophilus group 1 2 16 64 16 1 4 4 4 n.r. n.r. n.r. n.r.
Lactobacillus obligate heterofermentative(b) 2 n.r. 16 64 64 1 4 8(c) 4 n.r. n.r. n.r. n.r.
Lactobacillus reuteri 2 n.r. 8 64 64 1 4 32 4 n.r. n.r. n.r. n.r.
Lactobacillus facultative heterofermentative(d) 4 n.r. 16 64 64 1 4 8 4 n.r. n.r. n.r. n.r.
Lactobacillus plantarum/pentosus 2 n.r. 16 64 n.r. 1 4 32 8 n.r. n.r. n.r. n.r.
Lactobacillus rhamnosus 4 n.r. 16 64 32 1 4 8 4 n.r. n.r. n.r. n.r.
Lactobacillus casei/paracasei 4 n.r. 32 64 64 1 4 4 4 n.r. n.r. n.r. n.r.
Bifidobacterium 2 2 64 n.r. 128 1 1 8 4 n.r. n.r. n.r. n.r.
Pediococcus 4 n.r. 16 64 64 1 1 8 4 n.r. n.r. n.r. n.r.
Leuconostoc 2 n.r. 16 16 64 1 1 8 4 n.r. n.r. n.r. n.r.
Lactococcus lactis 2 4 32 64 32 1 1 4 8 n.r. n.r. n.r. n.r.
Streptococcus thermophilus 2 4 32 n.r. 64 2 2 4 4 n.r. n.r. n.r. n.r.
Bacillus n.r. 4 4 8 8 4 4 8 8 n.r. n.r. n.r. n.r.
Propionibacterium 2 4 64 64 64 0.5 0.25 2 2 n.r. n.r. n.r. n.r.
Enterococcus faecium 2 4 32 1,024 128 4 4 4 16 4 n.r. n.r. n.r.
Corynebacterium and other Gram-positive 1 4 4 16 8 1 4 2 4 n.r. n.r. n.r. n.r.
Enterobacteriaceae 8 n.r. 2 8 16 n.r. n.r. 8 n.r. n.r. 0.06 2 8

n.r.: not required.
(a): Including L. delbrueckii, L. helveticus.
(b): Including L. fermentum.
(c): For L. buchneri the cut-off for tetracycline is 128.
(d): Including the homofermentative species L. salivarius.
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The standard include testing of 16 antibiotics some of which are not clinically relevant for lactic acid 

bacteria. The range of antibiotics included in the standard are overlapping with the EFSA FEEDAP 

(2005) guidance: 14 of the 16 antibiotics were requested by EFSA at the time of development of the 

standard. Considering the lack of clinical relevance, only nine antibiotics of the present standard are 

required and considered relevant in EFSA present assessment. 

Under the initiative of the International Dairy Federation, the following action are presently ongoing= 

- Survey IDF and ISO member countries for antibiotics of interest, 

- Prioritization of the antibiotics currently in the EFSA guidance and others with a global interest. 

For most of the relevant antibiotics, quality control parameters and cut-off values are set in the current 

standard and EFSA guidance, respectively.  

- Methodology for testing of other antibiotics not included in the current standard including how 

to handle quality control strains and the interpretation of MIC data for which no cut-off values are 

provided. 

On a regulatory perspective, it would be more efficient to provide the guidelines for setting the MIC 

values and introduce new species of interest, particularly in the context of major changes of taxonomy 

for Lactobacillaceae and Leuconostocaceae (Zheng et al., 2020) 

 

Food Fermentation as end use of microbial food cultures: History of safe use 
 

The history of safe use, despite a lack of a definition, is the major aspect pushed forward when setting 

the safety of microbial food cultures. As expected by the QPS panel of EFSA, this is a key component 

of the body of knowledge of a microbial species of interest. 

The International Dairy Federation initiative on the inventory of microbial food cultures uses the 

demonstration of food usage of a microbial species in a food matrix as the key demonstrator of the 

history of safe use (Bourdichon et al, 2012c, 2012b). 

The history of safe use of a food culture is linked to the food matrix(ces) it has been recognized to be 

used traditionally. This microbial food culture – food matrix approach is the major point of difference 

in the rationale of the International Dairy Federation list of food cultures, when comparing to the 

EFSA QPS List (Bourdichon et al., 2019). 

There is a trend recently in the food fermentation research to assess the use of species historically 

isolated in a type of food matrices in other food types. Dank and co-authors (Dank et al., 2021) 

introduced most recently the concept of cross-over fermentations, “processes in which a 

microorganism from one traditional fermentation process is introduced onto a new substrate and/or to 

a new partner”.  The traditional use however, which grants a history of safe use, is not applicable 
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anymore and a specific safety demonstration for this new food usage must be demonstrated (Capozzi et 

al., 2017; Capozzi et al., 2018). Even if a microorganism originates from an established 

traditional/artisanal fermented food, a thorough safety examination has to be performed also at the 

strain level before it is used as a food culture (Capozzi et al. 2018). 

 

During the period of the PhD, we worked on the 3rd update (2018) and 4th update (2021) of the 

International Dairy Federation of microbial food cultures, considering the extension beyond dairy and 

multiple documented food usages for each species. 

See publication #1 & #2 of the present report:  

#1: Bourdichon, F., Alper, I., Bibiloni, R., Dubois, A., Laulund, S., Miks, M., Morelli, L., Zuliani, V., 

Yao, S., 2018. Inventory of Microbial Food Cultures with safety demonstration in fermented food 

products. Update of the Bulletin of the IDF 455-2012. 

#2: Bourdichon, F., Budde-Niekiel, A., Fritz, D., Hatte, J.L., Laulund, S., Mac Auliffe, O., Ouwehand, 

A., Yao, S., Zgoda, A., Zuliani, V., Morelli, L., 2022. Bulletin of the IDF N° 514/2022: Inventory of 

microbial food cultures with safety demonstration in fermented food products. Update of the Bulletins 

of the IDF 377/2002, 455/2012 and 495/2018. 

 

Food Fermentation as end use of microbial food cultures: Biopreservation 
 

In its recent proposal definition of fermented foods (Marco et al., 2021), the ISAPP expert panel 

considered briefly the potential role of microbial food cultures in biopreservation of food products: 

fermented food products have indeed a longer shelf life after transformation of the raw material. This 

role should be historically considered as the reason for use of food cultures in the early stages of 

pastoralism, empirically indeed but definitively a most relevant point to consider. This point was already 

suggested in the roles of fermentation in the food chain in the work of the International Dairy 

Federation (Bourdichon et al., 2012a, 2012b) and was further investigated and submitted for peer 

review: see publication #3 of the present report:  

Bourdichon, F., Arias, E., Babuchowski, A., Bückle, A., Bello, F.D., Dubois, A., Fontana, A., Fritz, D., 

Kemperman, R., Laulund, S., McAuliffe, O., Miks, M.H., Papademas, P., Patrone, V., Sharma, D.K., 

Sliwinski, E., Stanton, C., Von Ah, U., Yao, S., and Morelli, L., 2021. The forgotten role of food 

cultures. FEMS Microbiology Letters 368(14):fnab085. doi: 10.1093/femsle/fnab085. 
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Publication #1 – Bulletin of the IDF N° 495/2018: Inventory of microbial food 

cultures with safety demonstration in fermented food products. Update of the 

IDF Bulletin 455/2012 

 
Bourdichon, F., Alper, I., Bibiloni, R., Dubois, A., Laulund, S., Miks, M., Morelli, L., Zuliani, V., Yao, 
S., 2018. 
 
 
Since 2002, the International Dairy Federation (IDF), in collaboration with the European Food and 
Feed Cultures Association, has been conducting a project on demonstration of the safety of microbial 
food cultures. 
Following the publication of Bulletin of the IDF 377-2002 in 2012 a joint Action Team of the Standing 
Committee on Microbiological Hygiene (SCMH) and the Standing Committee on Nutrition and Health 
(SCNH) published a scientific rationale for the inventory of microbial food cultures demonstrated as 
safe for use in food product(s). 
In 2017/2018, a new joint Action Team of the Standing Committee on Microbiological Hygiene 
(SCMH) and Standing Committee on Dairy Science and Technology (SCSDT) reviewed the 2012 
published rationale and available taxonomic developments in the course of updating the inventory of 
microbial food cultures. Simultaneously, a questionnaire was sent to all National Committee members 
of the IDF for submission of new species based on the published scientific rationale. 
The current IDF Bulletin provides an updated inventory that replaces the one published in 2012, the 
Bulletin of the IDF N° 455/ 2012: Safety Demonstration of Microbial Food Cultures in Fermented 
Food Products. 
 
 
 
 
Available at: 
https://fil-idf.org/publications/bulletin/bulletin-idf-n-495-2018-inventory-microbial-food-cultures-
safety-demonstration-fermented-food-products/ 
 
 



�ƵůůĞƟŶ 
ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƟŽŶ

/ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ� 
ĐƵůƚƵƌĞƐ�ǁŝƚŚ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƟŽŶ� 
ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ

hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƟŶ�ŽĨ�ƚŚĞ�IDF N°455-2012

495
2018



/ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ� 
ĐƵůƚƵƌĞƐ�ǁŝƚŚ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƟŽŶ� 
ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ

hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƟŶ�ŽĨ�ƚŚĞ�/�&�EΣϰϱϱͲϮϬϭϮ 

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS



/Es�EdKZz�K&�D/�ZK�/�>�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�
&�ZD�Ed���&KK��WZK�h�d^

hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ�/�&�EΣϰϱϱͲϮϬϭϮ

��^dZ��d

^ŝŶĐĞ�ϮϬϬϮ͕�ƚŚĞ�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ�;/�&Ϳ͕�ŝŶ�ĐŽůůĂďŽƌĂƚŝŽŶ�ǁŝƚŚ�ƚŚĞ��ƵƌŽƉĞĂŶ�
&ŽŽĚ�ĂŶĚ�&ĞĞĚ��ƵůƚƵƌĞƐ��ƐƐŽĐŝĂƚŝŽŶ͕�ŚĂƐ�ďĞĞŶ�ĐŽŶĚƵĐƚŝŶŐ�Ă�ƉƌŽũĞĐƚ�ŽŶ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�
ŽĨ�ƚŚĞ�ƐĂĨĞƚǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ�ĐƵůƚƵƌĞƐ͘
&ŽůůŽǁŝŶŐ�ƚŚĞ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ��ƵůůĞƚŝŶ�ŽĨ� ƚŚĞ� /�&�ϯϳϳͲϮϬϬϮ� ŝŶ�ϮϬϭϮ�Ă� ũŽŝŶƚ��ĐƚŝŽŶ�dĞĂŵ�
ŽĨ� ƚŚĞ� ^ƚĂŶĚŝŶŐ� �ŽŵŵŝƚƚĞĞ� ŽŶ� DŝĐƌŽďŝŽůŽŐŝĐĂů� ,ǇŐŝĞŶĞ� ;^�D,Ϳ� ĂŶĚ� ƚŚĞ� ^ƚĂŶĚŝŶŐ�
�ŽŵŵŝƚƚĞĞ� ŽŶ� EƵƚƌŝƚŝŽŶ� ĂŶĚ� ,ĞĂůƚŚ� ;^�E,Ϳ� ƉƵďůŝƐŚĞĚ� Ă� ƐĐŝĞŶƚŝĨŝĐ� ƌĂƚŝŽŶĂůĞ� ĨŽƌ� ƚŚĞ�
ŝŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ĂƐ�ƐĂĨĞ�ĨŽƌ�ƵƐĞ�ŝŶ�ĨŽŽĚ�ƉƌŽĚƵĐƚ;ƐͿ͘
/Ŷ�ϮϬϭϳͬϮϬϭϴ͕�Ă�ŶĞǁ�ũŽŝŶƚ��ĐƚŝŽŶ�dĞĂŵ�ŽĨ�ƚŚĞ�^ƚĂŶĚŝŶŐ��ŽŵŵŝƚƚĞĞ�ŽŶ�DŝĐƌŽďŝŽůŽŐŝĐĂů�
,ǇŐŝĞŶĞ� ;^�D,Ϳ� ĂŶĚ� ^ƚĂŶĚŝŶŐ� �ŽŵŵŝƚƚĞĞ� ŽŶ� �ĂŝƌǇ� ^ĐŝĞŶĐĞ� ĂŶĚ� dĞĐŚŶŽůŽŐǇ� ;^�^�dͿ�
ƌĞǀŝĞǁĞĚ� ƚŚĞ� ϮϬϭϮ� ƉƵďůŝƐŚĞĚ� ƌĂƚŝŽŶĂůĞ� ĂŶĚ� ĂǀĂŝůĂďůĞ� ƚĂǆŽŶŽŵŝĐ� ĚĞǀĞůŽƉŵĞŶƚƐ� ŝŶ�
ƚŚĞ� ĐŽƵƌƐĞ� ŽĨ� ƵƉĚĂƚŝŶŐ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ� ŽĨ� ŵŝĐƌŽďŝĂů� ĨŽŽĚ� ĐƵůƚƵƌĞƐ͘� ^ŝŵƵůƚĂŶĞŽƵƐůǇ͕� Ă�
ƋƵĞƐƚŝŽŶŶĂŝƌĞ�ǁĂƐ�ƐĞŶƚ�ƚŽ�Ăůů�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
&ĞĚĞƌĂƚŝŽŶ� ;/�&Ϳ� ĨŽƌ� ƐƵďŵŝƐƐŝŽŶ� ŽĨ� ŶĞǁ� ƐƉĞĐŝĞƐ� ďĂƐĞĚ� ŽŶ� ƚŚĞ� ƉƵďůŝƐŚĞĚ� ƐĐŝĞŶƚŝĨŝĐ�
ƌĂƚŝŽŶĂůĞ͘
dŚĞ�ĐƵƌƌĞŶƚ�/�&��ƵůůĞƚŝŶ�ƉƌŽǀŝĚĞƐ�ĂŶ�ƵƉĚĂƚĞĚ�ŝŶǀĞŶƚŽƌǇ�ƚŚĂƚ�ƌĞƉůĂĐĞƐ�ƚŚĞ�ŽŶĞ�ƉƵďůŝƐŚĞĚ�
ŝŶ�ϮϬϭϮ͘

<ĞǇǁŽƌĚƐ͗ Food microbiology, Fermentation, History of use, Microbial Food Cultures, 
Lactic acid bacteria, Fungi, taxonomy

ǆǆ�ƉƉ�Ͳ��ŶŐůŝƐŚ�ŽŶůǇ

�ƵůůĞƚŝŶ�ŽĨ�/�&�EΣ�ϰϵϱͬϮϬϭϴ�ʹ�WƌŝĐĞ͗�ǆǆ��hZ�ʹ��ĂƚĞ�ϮϬϭϴ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018



/Es�EdKZz�K&�D/�ZK�/�>�&KK���h>dhZ�^
t/d,�^�&�dz���DKE^dZ�d/KE�/E�
&�ZD�Ed���&KK��WZK�h�d^
hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƟŶ�ŽĨ�ƚŚĞ�/�&�EΣϰϱϱͲϮϬϭϮ

�ƵůůĞƟŶ� ŽĨ� ƚŚĞ� /ŶƚĞƌŶĂƟŽŶĂů� �ĂŝƌǇ� &ĞĚĞƌĂƟŽŶ� ϰϵϱͬϮϬϭϴ
WƌŝĐĞ͗�ǆǆ��hZ�

d��>��K&��KEd�Ed^

/^^E�ϬϮϱϬͲϱϭϭϴ

&ŽƌĞǁŽƌĚ�͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� 1

�ĐŬŶŽǁůĞĚŐŵĞŶƚƐ�͘ � ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� 3

/ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ǁŝƚŚ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƟŽŶ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ �͘� ͘� 5

ϭ͘ϭ͘� &ƌŽŵ�ϮϬϬϮ�ƚŽ�ϮϬϭϮ�ʹ��ƵŝůĚŝŶŐ�Ă�ƌĂƟŽŶĂůĞ�ĨŽƌ�ĞǀĂůƵĂƟŽŶ�ŽĨ�DŝĐƌŽďŝĂů�&ŽŽĚ��ƵůƚƵƌĞƐ�
ƵƐĞĚ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͗ ��͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �5

ϭ͘Ϯ͘� ϮϬϬϰ�ʹ�ϮϬϬϴ͗��&^��ƐĂĨĞƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐƚƌĂŝŶƐ�ǀŽůƵŶƚĂƌŝůǇ�ĂĚĚĞĚ�ŝŶ�ƚŚĞ�ĨŽŽĚ�ĐŚĂŝŶ͗��͘ �6

ϭ͘ϯ͘� ��^ƉĞĐŝĞƐ�ʹ�&ŽŽĚ�DĂƚƌŝǆ�ĂƉƉƌŽĂĐŚ�ǀƐ͘�Ă�^ƚƌĂŝŶ�ĂƉƉƌŽĂĐŚ͗�͘ � ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� 6

ϭ͘ϰ͘� hƉĚĂƟŶŐ�ƚŚĞ�/ŶǀĞŶƚŽƌǇ�ŽĨ�DŝĐƌŽďŝĂů�&ŽŽĚ��ƵůƚƵƌĞƐ�ǁŝƚŚ�,ŝƐƚŽƌǇ�ŽĨ��^ĂĨĞ�hƐĞ�ĨƌŽŵ�
�ƵůůĞƟŶ�ŽĨ�ƚŚĞ�/�&�ŶΣϰϱϱͲϮϬϭϮ͗��͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �7

ϭ͘ϱ͘� >ŝŵŝƚĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚ�ŝŶǀĞŶƚŽƌǇ͗�͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� 8

ϭ͘ϲ͘� ZĞĨĞƌĞŶĐĞƐ�͘ � ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� 9

ϭ͘ϳ͘� �ŶŶĞǆ�ϭ͗��ĞĮŶŝƟŽŶƐ ��͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘11

^ƵďƐĐƌŝƉƟŽŶ�ƉƌŝĐĞ�ĨŽƌ�ƚŚĞ�ĞůĞĐƚƌŽŶŝĐ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ϮϬϭϴ��ƵůůĞƟŶ�͗�ϲϬϬ��ƵƌŽ�ĨŽƌ�Ăůů�ŝƐƐƵĞƐ͘
WůĂĐĞ�ǇŽƵƌ�ŽƌĚĞƌ�Ăƚ�͗�/Ed�ZE�d/KE�>���/Zz�&���Z�d/KE�ͬ�&���Z�d/KE�/Ed�ZE�d/KE�>���h�>�/d͘
�ŽƵůĞǀĂƌĚ��ƵŐƵƐƚĞ�ZĞǇĞƌƐ͕�ϳϬͬ��Ͳ�ϭϬϯϬ��ƌƵƐƐĞůƐ�;�ĞůŐŝƵŵͿ
dĞůĞƉŚŽŶĞ�͗�нϯϮ�Ϯ�ϯϮϱ�ϲϳ�ϰϬ�Ͳ�dĞůĞĨĂǆ�͗�нϯϮ�Ϯ�ϯϮϱ�ϲϳ�ϰϭ�Ͳ��ͲŵĂŝů�͗�ŝŶĨŽΛĮůͲŝĚĨ͘ ŽƌŐ�Ͳ�ŚƩƉ͗ͬͬǁǁǁ͘ĮůͲŝĚĨ͘ ŽƌŐ
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&KZ�tKZ�
/Ŷ�ƚŚĞ��ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ�/�&�ŶΣϰϱϱͲϮϬϭϮ͕�ƚŚĞ�ĂƵƚŚŽƌƐ�ǁĞƌĞ�ĂǁĂƌĞ�ŽĨ�ƚŚĞ�ŶĞĞĚ�ƚŽ�ƉĞƌĨŽƌŵ�ĂŶ�
ƵƉĚĂƚĞ�ŽŶ�Ă�ƌĞŐƵůĂƌ�ďĂƐŝƐ͗

͞hƉĚĂƚŝŶŐ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ� ŽĨ� ŵŝĐƌŽďŝĂů� ƐƉĞĐŝĞƐ� ƵƐĞĚ� ŝŶ� ĨĞƌŵĞŶƚĞĚ� ĨŽŽĚ� ƉƌŽĚƵĐƚƐ� ĐĂŶ� ďĞ�
ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�Ă�ŶĞǀĞƌͲĞŶĚŝŶŐ�ƚĂƐŬ͘�dŚĞ�ĞǆĐůƵƐŝŽŶ�ŽĨ�Ă�ŵŝĐƌŽďŝĂů�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ƚŚĞ�ƉƵďůŝƐŚĞĚ�
ŝŶǀĞŶƚŽƌǇ�ƐŚĂůů�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ĐĂƐĞƐ�ŽĨ�ŶĞǁ�ĞǀŝĚĞŶĐĞ�ŽĨ�ƉŽƚĞŶƚŝĂů�ƌŝƐŬƐ͕�Ğ͘Ő͘�ŽƉƉŽƌƚƵŶŝƐƚŝĐ�
ŝŶĨĞĐƚŝŽŶƐ�Žƌ� ƚŽǆŝŶ�ƉƌŽĚƵĐƚŝŽŶ͘� ;͙Ϳ��Ŷ�ƵƉĚĂƚĞ� ŝƐ�ĂůƌĞĂĚǇ� ĨŽƌĞƐĞĞŶ� ŝŶ� ƚŚĞ�ŶĞĂƌ� ĨƵƚƵƌĞ͘� /�&�
ǁŝůů� ƚŚĞƌĞĨŽƌĞ� ĚĞĚŝĐĂƚĞ� Ă� ƐƉĞĐŝĨŝĐ� �ĐƚŝŽŶ� dĞĂŵ� ;�dͿ� ƚŽ� ǁŽƌŬ� ŽŶ� ĐŽŶƚŝŶƵŽƵƐ� ƵƉĚĂƚŝŶŐ� ŽĨ�
ƚŚĞ� ƌĞĐĞŶƚůǇ� ƉƵďůŝƐŚĞĚ� ƵƉĚĂƚĞĚ� ŝŶǀĞŶƚŽƌǇ͕� ďĂƐĞĚ� ŽŶ� ƚŚŽƌŽƵŐŚ� ĞǀĂůƵĂƚŝŽŶ� ŽĨ� ĞŵĞƌŐŝŶŐ�
ƐĐŝĞŶƚŝĨŝĐ�ĞǀŝĚĞŶĐĞ͘͟

dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�/�&�dĂƐŬ�&ŽƌĐĞ�;d&Ϳ�ǁĂƐ�ĚŝƐďĂŶĚĞĚ�ĂŶĚ�ĐŽŶǀĞƌƚĞĚ�ŝŶƚŽ�ĂŶ��d�ƚŽ�ŵŽŶŝƚŽƌ�ƚŚĞ�
ƐĐŝĞŶƚŝĨŝĐ�ĚĞǀĞůŽƉŵĞŶƚƐ�ĂŶĚ�ŶĞĞĚ�ĨŽƌ�ŝŶǀĞŶƚŽƌǇ�ƵƉĚĂƚĞ͘�dŚĞ�ĨŝǀĞ�ŝŶƚĞƌǀĞŶŝŶŐ�ǇĞĂƌƐ�ƐŝŶĐĞ�ƚŚĞ�
ŽƌŝŐŝŶĂů�ƉƵďůŝĐĂƚŝŽŶ�ǁĞƌĞ�ŶŽƚĞĚ�ďǇ�ƚŚĞ�ůŝŵŝƚĞĚ�ƌĞƋƵĞƐƚƐ�ĨŽƌ�ƵƉĚĂƚĞƐ�ĂŶĚ�ĂďƐĞŶĐĞ�ŽĨ�ƐĂĨĞƚǇ�
ĐŽŶĐĞƌŶƐ�ƚŚĂƚ�ƐŚŽƵůĚ�ƌĞƐƵůƚ�ŝŶ�Ă�ƉƵƐŚ�ĨŽƌ�ŝŶĐůƵƐŝŽŶ�Žƌ�ƌĞŵŽǀĂů�ŽĨ�ƐƉĞĐŝĞƐ͘�,ŽǁĞǀĞƌ͕�ĚƵƌŝŶŐ�
ƚŚĞ� ďƵƐŝŶĞƐƐ� ŵĞĞƚŝŶŐƐ� ŽĨ� ƚŚĞ� /�&�tŽƌůĚ� �ĂŝƌǇ� ^Ƶŵŵŝƚ� ŝŶ� ZŽƚƚĞƌĚĂŵ� ;E>Ϳ� ŝŶ� ^ĞƉƚĞŵďĞƌ�
ϮϬϭϲ͕�ŝƚ�ǁĂƐ�ĚĞĐŝĚĞĚ�ƚŽ�ŵŽǀĞ�ĨŽƌǁĂƌĚ�ǁŝƚŚ�Ă�ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�ŝŶǀĞŶƚŽƌǇ͘�dŚĞ�/�&�ŶĞǁ�ǁŽƌŬ�
ǁĂƐ�ĂƉƉƌŽǀĞĚ�ŝŶ�DĂƌĐŚ�ϮϬϭϳ͕�ĂŶĚ�Ă�ũŽŝŶƚ��d�ŽĨ�ƚŚĞ�^ƚĂŶĚŝŶŐ��ŽŵŵŝƚƚĞĞ�ŽŶ�DŝĐƌŽďŝŽůŽŐŝĐĂů�
,ǇŐŝĞŶĞ� ;^�D,Ϳ� ĂŶĚ� ƚŚĞ� ^ƚĂŶĚŝŶŐ� �ŽŵŵŝƚƚĞĞ� ŽŶ��ĂŝƌǇ� ^ĐŝĞŶĐĞ� ĂŶĚ� dĞĐŚŶŽůŽŐǇ� ;^��^dͿ�
ǁĂƐ�ĐƌĞĂƚĞĚ͗

&ƌĂŶĕŽŝƐ��ŽƵƌĚŝĐŚŽŶ�;&ZͿ�ʹ��ĐƚŝŽŶ�dĞĂŵ�ůĞĂĚĞƌ͕�/ƌĂǌ��ůƉĞƌ�;&ZͿ͕�ZŽĚƌŝŐŽ��ŝďŝůŽŶŝ�;�<Ϳ͕��ůŶĂ�
�ƵǇƐ�;��Ϳ͕��ƵƌĠůŝĞ��ƵďŽŝƐ�;/�&Ϳ͕�:ĂŵĞƐ�,ĂƌŶĞƚƚ�;E�Ϳ͕�ZŝǁĂŶŽŶ�>ĞŵĞĞͲDŝĐŚĞů�;&ZͿ͕��ĚƌŝĂŶĂ�
>ŽďĂĐǌ�;WKͿ͕�,Ăƌƌŝ�DćŬŝǀƵŽŬŬŽ�;&/Ϳ͕�DĂƌƚĂ�DŝŬƐ�;WKͿ͕�WŚŽƚŝƐ�WĂƉĂĚĞŵĂƐ�;�zͿ͕�zĂŽ�^Ƶ�;�EͿ͕�
�ŶŶĂďĞůůĞ��ŐŽĚĂ�;&ZͿ͕�sĠƌŽŶŝƋƵĞ��ƵůŝĂŶŝ�;&ZͿ͕�>ŽƌĞŶǌŽ�DŽƌĞůůŝ�;/dͿ͘�

dŚĞ�ƉƌĞƐĞŶƚ�ŝŶǀĞŶƚŽƌǇ�ŚĂƐ�ďĞĞŶ�ĐŽŶƐŽůŝĚĂƚĞĚ�ĂŶĚ�ĨŝŶĂůŝǌĞĚ�ǁŝƚŚ�ĐŽŵŵĞŶƚƐ�ƌĞĐĞŝǀĞĚ�ĨƌŽŵ�
^�D,͕�^��^d�ĂŶĚ�/�&�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞƐ͘

�ůů�ĐŽŶƚƌŝďƵƚŽƌƐ�ĂƌĞ�ĂĐŬŶŽǁůĞĚŐĞĚ�ĨŽƌ�ƚŚĞŝƌ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ŝŶ�ƚŚŝƐ�ĞǆƚĞŶƐŝǀĞ�ǁŽƌŬ�ǁŚŝĐŚ�ǁĂƐ�
ĐŽŵƉůĞƚĞĚ�ŝŶ�ĚƵĞ�ƚŝŵĞ͘�dŚŝƐ��d�ǁŝůů�ƌĞŵĂŝŶ�ĂĐƚŝǀĞ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵŽŶŝƚŽƌ�ĚĞǀĞůŽƉŵĞŶƚƐ�ĂŶĚ�
ĚĞĐŝĚĞ� ŝŶŝƚŝĂƚŝŽŶ� ŽĨ� Ă� ĨƵƚƵƌĞ� ƵƉĚĂƚĞ� ďĂƐĞĚ� ŽŶ� ŶƵŵďĞƌ� ŽĨ� ƐƉĞĐŝĞƐ� ƌĞĐĞŝǀĞĚ� ĨŽƌ� ŝŶĐůƵƐŝŽŶ�
ĂŶĚͬŽƌ�ŵĂũŽƌ�ƚĂǆŽŶŽŵŝĐĂů�ĐŚĂŶŐĞƐ͘

�ƌƵƐƐĞůƐ͕��ĞĐĞŵďĞƌ�ϮϬϭϴ

�ĂƌŽůŝŶĞ��ŵŽŶĚ 
�ŝƌĞĐƚŽƌ�'ĞŶĞƌĂů 
/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ 
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ϭ



��<EKt>��'D�Ed^
dŚĞ��ĐƚŝŽŶ�dĞĂŵ�ŵĞŵďĞƌƐ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƚŚĂŶŬ�ƚŚĞ�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞƐ�ĨŽƌ�ƚŚĞŝƌ�ƐƵƉƉŽƌƚ�
ŽŶ� ƚŚŝƐ� ƉƌŽũĞĐƚ� ĂŶĚ� ĨŽƌ� ƚŚĞ� ŶƵŵĞƌŽƵƐ� ƐƵŐŐĞƐƚŝŽŶƐ� ƌĞŐĂƌĚŝŶŐ� ƚŚĞ� ŝŶĐŽƌƉŽƌĂƚŝŽŶ� ŽĨ� ŶĞǁ�
ƐƉĞĐŝĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ƐĐŝĞŶƚŝĨŝĐ�ƚĞĂŵ�ŽĨ��ŚŝŶĂ��ĞŶƚĞƌ�ŽĨ�/ŶĚƵƐƚƌŝĂů��ƵůƚƵƌĞ��ŽůůĞĐƚŝŽŶ�ĨŽƌ�
ƌĞǀŝĞǁŝŶŐ�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ�ƐƚĂƚƵƐ�ŽĨ�ƉƌĞǀŝŽƵƐ�ŝŶǀĞŶƚŽƌǇ�ĂŶĚ�Ăůů�ŶĞǁ�ƉƌŽƉŽƐĞĚ�ƐƉĞĐŝĞƐ͘

dŚĞ�/�&�,ĞĂĚ�KĨĨŝĐĞ�ŝƐ�ƉĂƌƚŝĐƵůĂƌůǇ�ĂĐŬŶŽǁůĞĚŐĞĚ�ĨŽƌ�ŝƚƐ�ƉƌĂĐƚŝĐĂů�ƐƵƉƉŽƌƚ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ͘
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ϯ



/Es�EdKZz�K&�D/�ZK�/�>�&KK���h>dhZ�^
t/d,�^�&�dz���DKE^dZ�d/KE�/E�
&�ZD�Ed���&KK��WZK�h�d^
hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƟŶ�ŽĨ�ƚŚĞ�/�&�EΣϰϱϱͲϮϬϭϮ

F. Bourdichon1*, I. Alper2, R. Bibiloni3, A. Dubois4,  
S. Laulund5, M. Miks6, L. Morelli7, V. Zuliani8, S. Yao9

ϭ͘ϭ͘�&ƌŽŵ�ϮϬϬϮ�ƚŽ�ϮϬϭϮ�ʹ��ƵŝůĚŝŶŐ�Ă�ƌĂƟŽŶĂůĞ�ĨŽƌ�ĞǀĂůƵĂƟŽŶ�ŽĨ�DŝĐƌŽďŝĂů� 
� &ŽŽĚ��ƵůƚƵƌĞƐ�ƵƐĞĚ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͗

/Ŷ�ϮϬϬϮ͕�ƚŚĞ�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ�;/�&Ϳ�ƉƵďůŝƐŚĞĚ�ũŽŝŶƚůǇ�ǁŝƚŚ�ƚŚĞ��ƵƌŽƉĞĂŶ�&ŽŽĚ�
ĂŶĚ�&ĞĞĚ��ƵůƚƵƌĞƐ��ƐƐŽĐŝĂƚŝŽŶ�;�&&��Ϳ��ƵůůĞƚŝŶ�ŽĨ�/�&�ϯϳϳͲϮϬϬϮ͕�ƉƌŽƉŽƐŝŶŐ�Ă�ƌĂƚŝŽŶĂůĞ�ĨŽƌ�
ƚŚĞ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƐĂĨĞ�ƵƐĞ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�;D&�ƐͿ�ĂŶĚ�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ƐƉĞĐŝĞƐ�
ďĂƐĞĚ�ƵƉŽŶ�ƚŚŝƐ�ƌĂƚŝŽŶĂůĞ�;DŽŐĞŶƐĞŶ�Ğƚ�Ăů͕͘�ϮϬϬϮĂ�Θ�ϮϬϬϮďͿ͘

�ůŽŶŐ�ǁŝƚŚ�Ă�ŶĂƚŝŽŶĂů�ŝŶŝƚŝĂƚŝǀĞ�ĨƌŽŵ��ĞŶŵĂƌŬ͕�ƚŚŝƐ�ŝŶǀĞŶƚŽƌǇ�ƌĞŵĂŝŶĞĚ�ƚŚĞ�ŽŶůǇ�ƌĞĨĞƌĞŶĐĞ�
ŽĨ�ƐƉĞĐŝĞƐ�ͬ�ƐƚƌĂŝŶƐ�ǁŝƚŚ�Ă�ŚŝƐƚŽƌǇ�ŽĨ�ƐĂĨĞ�ƵƐĞ�ĨŽƌ�ĂůŵŽƐƚ�Ă�ĚĞĐĂĚĞ͘�dŚĞ�ĂƉƉƌŽĂĐŚ͕�ŚŽǁĞǀĞƌ͕�
ŶĞĞĚĞĚ�ƚŽ�ďĞ�ƌĞǀŝĞǁĞĚ�ŝŶ�ůŝŐŚƚ�ŽĨ�ƚĂǆŽŶŽŵŝĐ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ƵƉĚĂƚĞƐ�ĂŶĚ�ĂĚĚŝƚŝŽŶĂů�ĞǀŝĚĞŶĐĞ�
ŽĨ�ƚŚĞ�ƌŽůĞ�ŽĨ�D&�Ɛ�ŝŶ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽĐĞƐƐĞƐ͘

/Ŷ�ϮϬϭϮ͕�Ă�ũŽŝŶƚ��ĐƚŝŽŶ�dĞĂŵ�ŽĨ�ƚŚĞ�/�&�̂ ƚĂŶĚŝŶŐ��ŽŵŵŝƚƚĞĞƐ�ŽŶ�EƵƚƌŝƚŝŽŶ�ĂŶĚ�,ĞĂůƚŚ�;^�E,Ϳ�
ĂŶĚ�ŽŶ�DŝĐƌŽďŝŽůŽŐŝĐĂů�,ǇŐŝĞŶĞ�;^�D,Ϳ�ƉƵďůŝƐŚĞĚ�Ă�ƉƌŽƉŽƐĞĚ�ƌĂƚŝŽŶĂůĞ�ĨŽƌ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�
ƐƉĞĐŝĞƐ�ǁŝƚŚ�Ă�ŚŝƐƚŽƌǇ�ŽĨ�ƐĂĨĞ�ƵƐĞ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ�;�ŽƵƌĚŝĐŚŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϮĂͿ͘�
dŚƵƐ͕��ƵůůĞƚŝŶ�ŽĨ� /�&�ϯϳϳͲϮϬϬϮ�ǁĂƐ� ƌĞǀŝƐĞĚ� ŝŶ�ϮϬϭϮ͕� ĂŶĚ�ƉƵďůŝƐŚĞĚ�ĂƐ��ƵůůĞƚŝŶ�ŽĨ� ƚŚĞ� /�&�
ϰϱϱͲϮϬϭϮ� ;�ŽƵƌĚŝĐŚŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϮď͖��ŽƵƌĚŝĐŚŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϮĐ͖��ŽƵƌĚŝĐŚŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϮĚͿ͘�
�ƌŝƐŝŶŐ�ĨƌŽŵ�ƚŚŝƐ�ƵƉĚĂƚĞĚ�/�&ͬ�&&���ĂƉƉƌŽĂĐŚ͕�ƚŚĞ�ŽďũĞĐƚŝǀĞ�ŽĨ�ƚŚĞ�ũŽŝŶƚ��ĐƚŝŽŶ�dĞĂŵ�ǁĂƐ�
ƚŽ�ƉƵďůŝƐŚ�ĂŶ�ƵƉĚĂƚĞĚ�ůŝƐƚ�ŽĨ�D&�Ɛ�ƵƐĞĚ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�ďĂƐĞĚ�ŽŶ�ĐƵƌƌĞŶƚůǇ�ĂǀĂŝůĂďůĞ�
ƐĐŝĞŶƚŝĨŝĐ�ĞǀŝĚĞŶĐĞ�ĂŶĚ�ŬŶŽǁůĞĚŐĞ͘
ϭ

ϭ͘�&ŽŽĚ�^ĂĨĞƚǇ͕ �DŝĐƌŽďŝŽůŽŐǇ͕ �,ǇŐŝĞŶĞ͕�ϳϰ��ŽƵůĞǀĂƌĚ��ůŽƐƐĂĐ͕�ϴϲϭϬϬ��ŚĂƚĞůůĞƌĂƵůƚ͕�&ƌĂŶĐĞ͘
Ϯ͘��E/�>͕�ϰϮ�ƌƵĞ�ĚĞ��ŚĂƚĞĂƵĚƵŶ͕�ϳϱϯϭϰ�WĂƌŝƐ��ĞĚĞǆ�Ϭϵ͕�&ƌĂŶĐĞ͘�WƌĞƐĞŶƚ�ĂĚĚƌĞƐƐ͗��ƵWŽŶƚ�EƵƚƌŝƚŝŽŶ�Θ�,ĞĂůƚŚ�Ͳ�����ƵǆŝĞƌĞƐ͕��W�ϭϬͲϴϲ�

ϮϮϬ��ĂŶŐĠ�^ĂŝŶƚ�ZŽŵĂŝŶ͕�&ƌĂŶĐĞ͘
ϯ͘��ƌůĂ�/ŶŶŽǀĂƚŝŽŶ��ĞŶƚĞƌ͕��ŐƌŽ&ŽŽĚ�WĂƌŬ�ϭϵ͕�ϴϮϬϬ��ĂƌŚƵƐ͕��ĞŶŵĂƌŬ͘�
ϰ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ͕�ϳϬ��ŽƵůĞǀĂƌĚ��ƵŐƵƐƚĞ�ZĞǇĞƌƐ͕�ϭϬϯϬ��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ
ϱ͘��&&���Ͳ��ƵƌŽƉĞĂŶ�&ŽŽĚ�Θ�&ĞĞĚ��ƵůƚƵƌĞƐ��ƐƐŽĐŝĂƚŝŽŶ͕��ǀĞŶƵĞ�ĚĞ�dĞƌǀƵĞƌĞŶ�ϭϴϴ��ƉŽƐƚďŽǆ�ϰ͕�ϭϭϱϬ��ƌƵƐƐĞůƐ͕���>'/hD�Θ��Śƌ�,ĂŶƐĞŶ�

�ͬ^͕��ŽŐĞ��ůůĞ�ϭϬͲϭϮ͕��<ͲϮϵϳϬ�,ŽƌƐŚŽůŵ͕��ĞŶŵĂƌŬ͘�
ϲ͘�htDͲ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĂƌŵŝĂ�ĂŶĚ�DĂǌƵƌǇ͕�&ĂĐƵůƚǇ�ŽĨ�&ŽŽĚ�^ĐŝĞŶĐĞ͕�Wů͘�ŝĞƐǌǇŷƐŬŝ�ϭ͕� �ϭϬͲϳϮϲ�KůƐǌƚǇŶ͕�WŽůĂŶĚ�Θ�'ůǇĐŽŵ��ͬ^͕�<ŽŐůĞ�

�ůůĠ�ϰ͕��<ͲϮϵϳϬ�,ƆƌƐŚŽůŵ͕��ĞŶŵĂƌŬ͘
ϳ͘�&ĂĐŽůƚă�Ěŝ�^ĐŝĞŶǌĞ�ĂŐƌĂƌŝĞ͕�ĂůŝŵĞŶƚĂƌŝĞ�ĂŵďŝĞŶƚĂůŝ͕�hŶŝǀĞƌƐŝƚă��ĂƚƚŽůŝĐĂ�ĚĞů�^ĂĐƌŽ��ƵŽƌĞ͕�WŝĂĐĞŶǌĂͲ�ƌĞŵŽŶĂ͕�/ƚĂůǇ
ϴ͘��Śƌ�,ĂŶƐĞŶ͕�ZŽƵƚĞ�Ě͛�ƵůŶĂǇ͕�ϵϭϭϴϬ�^ĂŝŶƚ�'ĞƌŵĂŝŶ�ůĞƐ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ
ϵ͘��EZ/&&/͕��ŚŝŶĂ�EĂƚŝŽŶĂů�ZĞƐĞĂƌĐŚ�/ŶƐƚŝƚƵƚĞ�ŽĨ�&ŽŽĚ�ĂŶĚ�&ĞƌŵĞŶƚĂƚŝŽŶ�/ŶĚƵƐƚƌŝĞƐ͕��/��͕�:ŝƵǆŝĂŶ�ďƌŝĚŐĞ�ŵŝĚĚůĞ�ZŽĂĚ�ϮϰͲϲ͕���/:/E'͕�

�ŚŝŶĂ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϱ



ϭ͘Ϯ͘�ϮϬϬϰ�ʹ�ϮϬϬϴ͗��&^��ƐĂĨĞƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐƚƌĂŝŶƐ�ǀŽůƵŶƚĂƌŝůǇ�ĂĚĚĞĚ�ŝŶ� 
� ƚŚĞ�ĨŽŽĚ�ĐŚĂŝŶ͗

/Ŷ��ƵƌŽƉĞ͕�Ăƚ�ƐƚƌĂŝŶ�ůĞǀĞů͕�ƚŚĞ�ƋƵĂůŝĨŝĞĚ�ƉƌĞƐƵŵƉƚŝŽŶ�ŽĨ�ƐĂĨĞƚǇ�;YW^Ϳ�ŚĂƐ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�ďǇ�
ƚŚĞ��ƵƌŽƉĞĂŶ�&ŽŽĚ�^ĂĨĞƚǇ��ƵƚŚŽƌŝƚǇ�;�&^�Ϳ�ʹ��ŝŽŚĂǌĂƌĚ�ƉĂŶĞů�;�/K,��Ϳ�ĨŽƌ�ƚŚĞŝƌ� ŝŶƚĞƌŶĂů�
ƵƐĞ�ĨŽƌ�ƐĂĨĞƚǇ�ĞǀĂůƵĂƚŝŽŶ͘

YW^�ĂƐƐĞƐƐŵĞŶƚ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ŝŶƚĞƌŶĂůůǇ�ďǇ�ƚŚĞ��ŝŽŚĂǌĂƌĚ�WĂŶĞů�ĂƐ�Ă�ŚĂƌŵŽŶŝƐĞĚ�ŐĞŶĞƌŝĐ�
ƉƌĞͲĂƐƐĞƐƐŵĞŶƚ� ƚŽ� ƐƵƉƉŽƌƚ� ƐĂĨĞƚǇ� ƌŝƐŬ� ĂƐƐĞƐƐŵĞŶƚƐ� ƉĞƌĨŽƌŵĞĚ� ďǇ� �&^�� ƐĐŝĞŶƚŝĨŝĐ� ƉĂŶĞůƐ�
;�&^�͕� ϮϬϬϳͿ͘� /ƚ� ǁĂƐ� ŝŶƚƌŽĚƵĐĞĚ� ŝŶŝƚŝĂůůǇ� ĨŽƌ� ŚĂƌŵŽŶŝƐŝŶŐ� ƚŚĞ� ĂƐƐĞƐƐŵĞŶƚ� ŽĨ� ŶŽƚŝĨŝĞĚ�
ďŝŽůŽŐŝĐĂů�ĂŐĞŶƚƐ�ĂĐƌŽƐƐ��&^�͛Ɛ�^ĐŝĞŶƚŝĨŝĐ�WĂŶĞůƐ�ĂŶĚ�hŶŝƚƐ͘

�ŽŶƐŝĚĞƌŝŶŐ� ƚŚĞ� ĞǆƉĂŶĚŝŶŐ� ĞǀŝĚĞŶĐĞ� ŽĨ� ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ� ŝŶ� ƵƐĞ� ŝŶ� ƚŚĞ� ĨŽŽĚ� ĐŚĂŝŶ͕� �&^��
ŝĚĞŶƚŝĨŝĞĚ� Ă� ƉŽƚĞŶƚŝĂů� ƐĂĨĞƚǇ� ƌŝƐŬ� ;ŝ͘Ğ͘� ǁŚŝůĞ� ƐŽŵĞ� ŽƌŐĂŶŝƐŵƐ� ŚĂǀĞ� Ă� ůŽŶŐ� ŚŝƐƚŽƌǇ� ŽĨ�
ĂƉƉĂƌĞŶƚ�ƐĂĨĞ�ƵƐĞ͕�ŽƚŚĞƌƐ�ĂƌĞ�ůĞƐƐ�ǁĞůů�ƵŶĚĞƌƐƚŽŽĚ�ĂŶĚ�ĐŽƵůĚ�ƉŽƚĞŶƚŝĂůůǇ�ƌĞƉƌĞƐĞŶƚ�Ă�ƌŝƐŬ�
ĨŽƌ�ĐŽŶƐƵŵĞƌƐͿ͘

�ĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ�ŝŶ�ϮϬϬϮ�ƚŽ�ĞƐƚĂďůŝƐŚ�ƚŚĞ�YW^�
�ƐƐĞƐƐŵĞŶƚ�ĨƌĂŵĞǁŽƌŬ͕�ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�Ă�ƐĂĨĞƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�Ă�ĚĞĨŝŶĞĚ�ƚĂǆŽŶŽŵŝĐ�
ŐƌŽƵƉ�;Ğ͘Ő͘�ŐĞŶƵƐ�Žƌ�ŐƌŽƵƉ�ŽĨ�ƌĞůĂƚĞĚ�ƐƉĞĐŝĞƐͿ�ĐŽƵůĚ�ďĞ�ŵĂĚĞ�ŝŶĚĞƉĞŶĚĞŶƚůǇ�ŽĨ�ĂŶǇ�ƉĂƌƚŝĐƵůĂƌ�
ƉƌĞͲŵĂƌŬĞƚ�ĂƵƚŚŽƌŝƐĂƚŝŽŶ�ƉƌŽĐĞƐƐ͘�dŚƵƐ͕�YW^�ƐƚĂƚƵƐ�ĐŽƵůĚ�ďĞ�ŐƌĂŶƚĞĚ�ƚŽ�Ă�ƚĂǆŽŶŽŵŝĐ�ŐƌŽƵƉ�
ƚŚĂƚ�ĚŝĚ�ŶŽƚ�ƌĂŝƐĞ�ƐĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ�Žƌ�ǁŚĞƌĞ�ĞǆŝƐƚŝŶŐ�ƐĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ�ĐŽƵůĚ�ďĞ�ĚĞĨŝŶĞĚ�ĂŶĚ�
ĞǆĐůƵĚĞĚ�ďǇ�ƋƵĂůŝĨŝĐĂƚŝŽŶ͘� dŚĞƌĞĂĨƚĞƌ͕� ĂŶǇ� ƐƚƌĂŝŶ�ŽĨ�ŵŝĐƌŽŽƌŐĂŶŝƐŵ� ƚŚĞ� ŝĚĞŶƚŝƚǇ�ŽĨ�ǁŚŝĐŚ�
ĐŽƵůĚ� ďĞ� ƵŶĂŵďŝŐƵŽƵƐůǇ� ĞƐƚĂďůŝƐŚĞĚ� ĂŶĚ� ĂƐƐŝŐŶĞĚ� ƚŽ� Ă�YW^� ŐƌŽƵƉ�ǁŽƵůĚ� ďĞ� ĨƌĞĞĚ� ĨƌŽŵ�
ƚŚĞ�ŶĞĞĚ�ĨŽƌ�ĨƵƌƚŚĞƌ�ƐĂĨĞƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽƚŚĞƌ�ƚŚĂŶ�ƐĂƚŝƐĨǇŝŶŐ�ĂŶǇ�ƋƵĂůŝĨŝĐĂƚŝŽŶƐ�ƐƉĞĐŝĨŝĞĚ͘�
dŚŽƐĞ�ƐƚƌĂŝŶƐ�ĨĂŝůŝŶŐ�ƚŽ�ƐĂƚŝƐĨǇ�Ă�ƋƵĂůŝĨŝĐĂƚŝŽŶ�ǁŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ŚĂǌĂƌĚŽƵƐ�ĂŶĚ͕� ŝŶ�ƚŚĞ�
ĂďƐĞŶĐĞ� ŽĨ�ŵŝƚŝŐĂƚŝŶŐ� ĐŝƌĐƵŵƐƚĂŶĐĞƐ͕� ƵŶĨŝƚ� ĨŽƌ� ƉƵƌƉŽƐĞ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ� ŶŽƚ� ĐŽŶƐŝĚĞƌĞĚ�
ƐƵŝƚĂďůĞ� ĨŽƌ� YW^� ǁŽƵůĚ� ƌĞŵĂŝŶ� ƐƵďũĞĐƚ� ƚŽ� Ă� ĨƵůů� ƐĂĨĞƚǇ� ĂƐƐĞƐƐŵĞŶƚ͘� YW^� ĂƐ� Ă� ĐŽŶĐĞƉƚ�
ƉƌŽǀŝĚĞƐ�Ă�ŐĞŶĞƌŝĐ�ĂƐƐĞƐƐŵĞŶƚ�ĨŽƌ�ƵƐĞ�ŝŶƚĞƌŶĂůůǇ�ǁŝƚŚŝŶ��&^��ĨŽƌ�Ăůů�ƌĞƋƵĞƐƚƐ�ƌĞĐĞŝǀĞĚ�ĨŽƌ�
ƚŚĞ�ƐĂĨĞƚǇ�ĂƐƐĞƐƐŵĞŶƚƐ�ŽĨ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĚĞůŝďĞƌĂƚĞůǇ�ŝŶƚƌŽĚƵĐĞĚ�ŝŶƚŽ�ƚŚĞ�ĨŽŽĚ�ĐŚĂŝŶ͘

�ǀĞŶ�ƚŚŽƵŐŚ�ŝƚ�ŝƐ�ďǇ�ĚĞƐŝŐŶ�Ă�ƐƚƌĂŝŶ�ůĞǀĞů�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ͕�Ă�ůŝƐƚ�ŽĨ�YW^�ƐƉĞĐŝĞƐ�ŝƐ�ďƵŝůƚ�
ĨƌŽŵ�ƚŚĞ�ƉĂŶĞů͘�dŚĞ�ůŝƐƚ�ŽĨ�YW^�ƐƉĞĐŝĞƐ�per se�ŝƐ�ŶŽƚ�ĞǆŚĂƵƐƚŝǀĞ͖�ŝƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƐƉĞĐŝĞƐ�
ŽĨ�ƚŚĞ�ƐƚƌĂŝŶƐ�ƐƵďŵŝƚƚĞĚ�ĨŽƌ�ĞǀĂůƵĂƚŝŽŶ͘�

ϭ͘ϯ͘���^ƉĞĐŝĞƐ�ʹ�&ŽŽĚ�DĂƚƌŝǆ�ĂƉƉƌŽĂĐŚ�ǀƐ͘�Ă�^ƚƌĂŝŶ�ĂƉƉƌŽĂĐŚ͗

dŚĞ�ƵƉĚĂƚĞĚ� /�&� ͬ��&&���ĂƉƉƌŽĂĐŚ� ;�ŽƵƌĚŝĐŚŽŶ�Ğƚ�Ăů͕͘� ϮϬϭϮĂͿ�ǁĂƐ�ƉƵďůŝƐŚĞĚ�ĂĨƚĞƌ� ƚŚƌĞĞ�
ƐƵďƐĞƋƵĞŶƚ�YW^�ƵƉĚĂƚĞƐ�ĨƌŽŵ��&^��;�&^��ϮϬϬϵ͕�ϮϬϭϬ͕�ϮϬϭϭͿ͘

/ƚ�ǁĂƐ�ĂŶ�ŽďũĞĐƚŝǀĞ�ŽĨ�ƚŚĞ�:ŽŝŶƚ��ĐƚŝŽŶ�dĞĂŵ�^�D,Ͳ^�E,�ƚŽ�ĂǀŽŝĚ�ĂŶǇ�ĐŽŶĨƵƐŝŽŶ�ďĞƚǁĞĞŶ�
ƚŚĞ� /�&� ͬ� �&&��� ĂŶĚ� ƚŚĞ� �/K,��� YW^� ĂƉƉƌŽĂĐŚĞƐ͘� dŚŝƐ� ǁĂƐ� ĂůƐŽ� ƵŶĚĞƌƐƚŽŽĚ� ďǇ� �&^��
�/K,��� ŝŶ� ƚŚĞ� ϮϬϭϮ� YW^� hƉĚĂƚĞ� ;�&^�͕� ϮϬϭϮͿ͗� ͞dŚĞ� ďŽĚǇ� ŽĨ� ŬŶŽǁůĞĚŐĞ� ĐŽŶĐĞƌŶŝŶŐ� Ă�
ĚĞĨŝŶĞĚ�ƚĂǆŽŶŽŵŝĐ�ƵŶŝƚ�ŝƐ�ĂƐƐĞƐƐĞĚ�ƚŽ�ĐŽŶĐůƵĚĞ�ǁŚĞƚŚĞƌ�ŝƚ�ŝƐ�ƐƵĨĨŝĐŝĞŶƚ�ƚŽ�ƌĞĂĐŚ�Ă�ĚĞĐŝƐŝŽŶ�

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϲ



ƌĞŐĂƌĚŝŶŐ�ŝƚƐ�ƐĂĨĞƚǇ͘�dŚĞ�ďŽĚǇ�ŽĨ�ŬŶŽǁůĞĚŐĞ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ŚŝƐƚŽƌǇ�ŽĨ�ƵƐĞ�ŽĨ�Ă�ƚĂǆŽŶŽŵŝĐ�ƵŶŝƚ͕�
ƐĐŝĞŶƚŝĨŝĐ� ůŝƚĞƌĂƚƵƌĞ͕�ĐůŝŶŝĐĂů�ĂƐƉĞĐƚƐ͕� ŝŶĚƵƐƚƌŝĂů�ĂƉƉůŝĐĂƚŝŽŶƐ͕�ĞĐŽůŽŐǇ�ĂŶĚ�ŽƚŚĞƌ�ĨĂĐƚŽƌƐ�ĂƐ�
ĐŽŶƐŝĚĞƌĞĚ�ĂƉƉƌŽƉƌŝĂƚĞ͘��Ŷ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ǁŝƚŚ�Ă�ƚĞĐŚŶŽůŽŐŝĐĂů�ƌŽůĞ�
ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ǁĂƐ�ƉƵďůŝƐŚĞĚ�ďǇ�ƚŚĞ�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ�;�ŽƵƌĚŝĐŚŽŶ�Ğƚ�Ăů͕͘�
ϮϬϭϮĂͿ͘� /Ŷ� ƚŚŝƐ�ŽƉŝŶŝŽŶ͕�ŽŶůǇ�ƐĐŝĞŶƚŝĨŝĐ� ŝŶĨŽƌŵĂƚŝŽŶ�ǁĂƐ�ĐŽŶƐŝĚĞƌĞĚ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ĐŝƚĞĚ� ŝŶ�
Ă� ƚƌĂŶƐƉĂƌĞŶƚ�ŵĂŶŶĞƌ� ĂŶĚ� ŝŶĐůƵĚĞƐ� ƐƵĨĨŝĐŝĞŶƚ� ĚĞƐĐƌŝƉƚŝŽŶ� ŽĨ� ƚŚĞ�ŵĞƚŚŽĚŽůŽŐŝĞƐ� ĂŶĚ� ƚŚĞ�
ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ͘͟

tŚŝůĞ�ďŽƚŚ�ĂƉƉƌŽĂĐŚĞƐ�ĚŽ�ŚĂǀĞ�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ƐƉĞĐŝĞƐ�ĂƐ�ŵĂũŽƌ�ŽƵƚĐŽŵĞƐ͕�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�
ŝƐ� ŽĨ� ůŽǁ� ƌĞůĞǀĂŶĐĞ͕� ŝĨ� ĂŶǇ͘�KŶĞ� ƐŚŽƵůĚ� ĐŽŶƐŝĚĞƌ� ƚŚĞ� ƚǁŽ�ĂƉƉƌŽĂĐŚĞƐ� ĂƐ� ĐŽŵƉůĞŵĞŶƚĂƌǇ͕�
ǁŚŝĐŚ�ŝƐ�Ă�ǁĂǇ�ƚŽ�ĐůŽƐĞ�Ă�ŐĂƉ�ĂĨƚĞƌ�ƚŚĞ�ϮϬϬϱ��&^��YW^��ŽůůŽƋƵŝƵŵ�ǁŚĞƌĞ�ŝƚ�ǁĂƐ�ĚĞĐŝĚĞĚ�ƚŽ�
ĞǆĐůƵĚĞ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�ĨƌŽŵ�ƚŚĞ�ĂƉƉƌŽĂĐŚ͘

ϭ͘ϰ͘�hƉĚĂƟŶŐ�ƚŚĞ�/ŶǀĞŶƚŽƌǇ�ŽĨ�DŝĐƌŽďŝĂů�&ŽŽĚ��ƵůƚƵƌĞƐ�ǁŝƚŚ�,ŝƐƚŽƌǇ�ŽĨ� 
� ^ĂĨĞ�hƐĞ�ĨƌŽŵ��ƵůůĞƟŶ�ŽĨ�ƚŚĞ�/�&�ŶΣϰϱϱͲϮϬϭϮ͗

/Ŷ��ƵůůĞƚŝŶ�ŽĨ�/�&�ϰϱϱͲϮϬϭϮ͕�ƚŚĞ�ĂƵƚŚŽƌƐ�ǁĞƌĞ�ĂǁĂƌĞ�ŽĨ�ƚŚĞ�ŶĞĞĚ�ƚŽ�ƉĞƌĨŽƌŵ�ĂŶ�ƵƉĚĂƚĞ�ŽŶ�
Ă�ƌĞŐƵůĂƌ�ďĂƐŝƐ�;ĞǀĞŶ�ŝĨ�ŽǀĞƌůǇ�ŽƉƚŝŵŝƐƚŝĐ�ŽŶ�ƚŚĞ�ĨƌĞƋƵĞŶĐǇͿ͗

͞hƉĚĂƚŝŶŐ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ� ŽĨ� ŵŝĐƌŽďŝĂů� ƐƉĞĐŝĞƐ� ƵƐĞĚ� ŝŶ� ĨĞƌŵĞŶƚĞĚ� ĨŽŽĚ� ƉƌŽĚƵĐƚƐ� ĐĂŶ�
ďĞ� ĐŽŶƐŝĚĞƌĞĚ� ĂƐ� Ă� ŶĞǀĞƌͲĞŶĚŝŶŐ� ƚĂƐŬ͘� dŚĞ� ĞǆĐůƵƐŝŽŶ� ŽĨ� Ă� ŵŝĐƌŽďŝĂů� ƐƉĞĐŝĞƐ� ĨƌŽŵ� ƚŚĞ�
ƉƵďůŝƐŚĞĚ�ŝŶǀĞŶƚŽƌǇ�ƐŚĂůů�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ĐĂƐĞƐ�ŽĨ�ŶĞǁ�ĞǀŝĚĞŶĐĞ�ĨŽƌ�ƉŽƚĞŶƚŝĂů�ƌŝƐŬƐ͕�Ğ͘Ő͘�
ŽƉƉŽƌƚƵŶŝƐƚŝĐ�ŝŶĨĞĐƚŝŽŶƐ�Žƌ�ƚŽǆŝŶ�ƉƌŽĚƵĐƚŝŽŶ͘�;͙Ϳ��Ŷ�ƵƉĚĂƚĞ�ŝƐ�ĂůƌĞĂĚǇ�ĨŽƌĞƐĞĞŶ�ŝŶ�ƚŚĞ�ŶĞĂƌ�
ĨƵƚƵƌĞ͘�/�&�ǁŝůů�ƚŚĞƌĞĨŽƌĞ�ĚĞĚŝĐĂƚĞ�Ă�ƐƉĞĐŝĨŝĐ�ĂĐƚŝŽŶ�ƚĞĂŵ�ƚŽ�ǁŽƌŬ�ŽŶ�ĐŽŶƚŝŶƵŽƵƐ�ƵƉĚĂƚŝŶŐ�
ŽĨ�ƚŚĞ�ƌĞĐĞŶƚůǇ�ƉƵďůŝƐŚĞĚ�ƵƉͲƚŽͲĚĂƚĞ�ŝŶǀĞŶƚŽƌǇ͕�ďĂƐĞĚ�ŽŶ�ƚŚŽƌŽƵŐŚ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�ĂŶǇ�ŶĞǁ�
ƐĐŝĞŶƚŝĨŝĐ�ĞǀŝĚĞŶĐĞ�ƚŚĂƚ�ŝƐ�ƉƌŽǀŝĚĞĚ͘�;͙Ϳ��Ŷ�ƵƉĚĂƚĞĚ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ŝŶǀĞŶƚŽƌǇ�
ŽĨ�ŵŝĐƌŽďŝĂů�ƐƉĞĐŝĞƐ�ǁŝƚŚ�ŚŝƐƚŽƌǇ�ŽĨ�ƵƐĞ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�ǁŝůů�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĞǀĞƌǇ�ƚǁŽ�
ǇĞĂƌƐ�ĂŶĚ�ďĞ�ŵĂĚĞ�ĂǀĂŝůĂďůĞ�ŽŶ�ƚŚĞ�/�&�ǁĞďƐŝƚĞ͘͟

�ƵƌŝŶŐ� ƚŚĞ� ĨŝǀĞ� ǇĞĂƌƐ� ĨŽůůŽǁŝŶŐ� ƚŚĞ� ƉƵďůŝĐĂƚŝŽŶ� ŽĨ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ͕� ƚŚĞƌĞ� ǁĞƌĞ� ůŝŵŝƚĞĚ�
ƌĞƋƵĞƐƚƐ�ĨŽƌ�ƵƉĚĂƚĞƐ�ĂŶĚ�ƚŚĞƌĞ�ǁĂƐ�ĂŶ�ĂďƐĞŶĐĞ�ŽĨ�ƐĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ�ƚŽ�ƉƵƐŚ�ĨŽƌ�ĂŶ�ŝŶĐůƵƐŝŽŶ�
Žƌ�ƌĞŵŽǀĂů�ŽĨ�ƐƉĞĐŝĞƐ͘�,ŽǁĞǀĞƌ͕�ĚƵƌŝŶŐ�ƚŚĞ�ďƵƐŝŶĞƐƐ�ŵĞĞƚŝŶŐƐ�ŽĨ�ƚŚĞ�tŽƌůĚ��ĂŝƌǇ�^Ƶŵŵŝƚ�
ŝŶ�ZŽƚƚĞƌĚĂŵ͕�ĨĂůů�ϮϬϭϲ͕� ŝƚ�ǁĂƐ�ĚĞĐŝĚĞĚ�ƚŽ�ŵŽǀĞ�ĨŽƌǁĂƌĚ�ǁŝƚŚ�Ă�ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�ŝŶǀĞŶƚŽƌǇ�
ďǇ� Ă� ũŽŝŶƚ��ĐƚŝŽŶ�dĞĂŵ� ;�dͿ�ŽĨ� ƚŚĞ� ^�D,�ĂŶĚ� ƚŚĞ� ^��^d͘� dŚĞ��d�ŵĞŵďĞƌƐ� ƌĞǀŝĞǁĞĚ� ƚŚĞ�
ƚĂǆŽŶŽŵǇ�ŽĨ�ĞǆŝƐƚŝŶŐ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĐŽŶĚƵĐƚĞĚ� ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ�ŽĨ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ� ĨŽƌ�ĂŶǇ�ŶĞǁ�
ƚŽƉŝĐƐ� ŽĨ� ĐŽŶĐĞƌŶƐ͘� �ĂƐĞĚ� ŽŶ� ƚŚĞ� ĂǀĂŝůĂďůĞ� ĞǀŝĚĞŶĐĞ͕� ŝƚ� ǁĂƐ� ĚĞĐŝĚĞĚ� ƚŽ� ŵĂŝŶƚĂŝŶ� ƚŚĞ�
ƌĂƚŝŽŶĂůĞ�ŽĨ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ĂƐ�ŝŶŝƚŝĂůůǇ�ƉƵďůŝƐŚĞĚ�;�ŽƵƌĚŝĐŚŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϮĂͿ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϳ



/Ŷ�ĞĂƌůǇ�ϮϬϭϳ͕�Ă�ƋƵĞƐƚŝŽŶŶĂŝƌĞ�ĨŽƌ�ƐƵďŵŝƐƐŝŽŶ�ŽĨ�ŶĞǁ�ƐƉĞĐŝĞƐ�ǁĂƐ�ƐĞŶƚ�ƚŽ�Ăůů� /�&�EĂƚŝŽŶĂů�
�ŽŵŵŝƚƚĞĞƐ�;E�Ϳ͘�YƵĞƐƚŝŽŶŶĂŝƌĞƐ�ĂŶĚ�ƐƉĞĐŝĞƐ�ƐƵďŵŝƐƐŝŽŶƐ�ǁĞƌĞ�ƌĞĐĞŝǀĞĚ�ĚƵƌŝŶŐ�ϮϬϭϳ�ĂŶĚ�
Ă�ůŝƐƚ�ǁĂƐ�ƉƌĞƉĂƌĞĚ͘�dŚĞ�ůŝƐƚ�ǁĂƐ�ƌĞǀŝĞǁĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ďƵƐŝŶĞƐƐ�ŵĞĞƚŝŶŐƐ�ŽĨ�ƚŚĞ�tŽƌůĚ��ĂŝƌǇ�
^Ƶŵŵŝƚ�ŝŶ��ĞůĨĂƐƚ�ŝŶ�KĐƚŽďĞƌ�ϮϬϭϳ͘��^ŽŵĞ�ĂĚĚŝƚŝŽŶĂů�ƐƉĞĐŝĞƐ�ǁĞƌĞ�ƐƵďŵŝƚƚĞĚ�ŝŶ�ĞĂƌůǇ�ϮϬϭϴ͘

/ŶǀĞŶƚŽƌǇ 2002 2012 2018

�ĂĐƚĞƌŝĂ ϴϯ ϭϵϱ ϮϮϲ

&ƵŶŐŝ ϯϬ ϲϵ ϵϱ

ϭ͘ϱ͘�>ŝŵŝƚĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚ�ŝŶǀĞŶƚŽƌǇ͗

tŚŝůĞ�ƚŚĞ�/�&�ĂĐƚŝŽŶ�ƚĞĂŵ�ĂŝŵĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�ĂŶ�ĞǆŚĂƵƐƚŝǀĞ�ŝŶǀĞŶƚŽƌǇ�ŝŶ�ƌĞůĂƚŝŽŶ�ƚŽ�ĚĂŝƌǇ�
ĨĞƌŵĞŶƚĞĚ�ƉƌŽĚƵĐƚƐ͕� ƚŚĞǇ�ĂƌĞ�ŽƉĞŶ� ƚŽ�Ăůů� ƚǇƉĞƐ�ŽĨ� ĨĞƌŵĞŶƚĞĚ� ĨŽŽĚƐ͕�ǁŚŝĐŚ� ƌĞƉƌĞƐĞŶƚ�ĂŶ�
ĞƐƚŝŵĂƚĞĚ�ϯϬй�ŽĨ�ĚĂŝůǇ�ĨŽŽĚ�ŝŶƚĂŬĞ�;�ĂŵƉďĞůůͲWůĂƚƚͿ͘

�ƵĞ�ƚŽ�ƚŚĞ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ�ƐƉĞĐŝĞƐ� ŝŶ�ĚŝĨĨĞƌĞŶƚ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͕�ŽŶĞ�ĐĂŶ�ĞǆƉĞĐƚ�Ă�ƐƉĞĐŝĞƐ�
ƚŽ�ďĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ĨŽŽĚ�ƉƵƌƉŽƐĞƐ͘�dŚĞƌĞĨŽƌĞ͕�ĨŽƌ�ĂŶǇ�ŐŝǀĞŶ�ƐƉĞĐŝĞƐ� ŝŶĐůƵĚĞĚ�
ŝŶ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ͕�ŵŽƌĞ� ƚŚĂŶ�ŽŶĞ�ƌĞĨĞƌĞŶĐĞ�ŵĂǇ�ďĞ� ĨŽƵŶĚ͘�dŚĞ�ƉƌĞƐĞŶƚ�ϮϬϭϴ�ƵƉĚĂƚĞ�ŽŶůǇ�
ĐŽŶƐŝĚĞƌƐ�ŶĞǁ�ƐƉĞĐŝĞƐ�ĂŶĚ�ƌĞǀŝƐĞƐ�ƚŚĞ�ƚĂǆŽŶŽŵǇ͘�dŚĞ�ĞǆƚĞŶƐŝŽŶ�ŽĨ�ĨŽŽĚ�ƉƵƌƉŽƐĞƐ�ǁĂƐ�ŶŽƚ�
ĐŽŶƐŝĚĞƌĞĚ͘� dŚŝƐ�ǁŝůů� ďĞ� ƚŚĞ� ĨŽĐƵƐ� ŽĨ� ƚŚĞ� ŶĞǆƚ� ƵƉĚĂƚĞ� ĂƐ� ĐĞƌƚĂŝŶ� ͞ĚĂŝƌǇ͟� ƐƉĞĐŝĞƐ� ĐĂŶ� ďĞ�
ƵƐĞĚ�ŝŶ�ŽƚŚĞƌ�ĨŽŽĚ�ŵĂƚƌŝĐĞƐ�;ďƵƚ�ƉƌĞƐƵŵĂďůǇ�ŶŽƚ�ĂůůͿ�ĂŶĚ�ĐŽŶǀĞƌƐĞůǇ͘

dŚĞ�ƉƌĞƐĞŶƚ�ŝŶŝƚŝĂƚŝǀĞ�ĨƌŽŵ�/�&�ͬ�&&���ŝƐ�Ă�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ�ďƵŝůƚ�ŽŶ�Ă�ƉĂƌƚŝĐƵůĂƌ�ƐĐŝĞŶƚŝĨŝĐ�
ƌĂƚŝŽŶĂůĞ͘� /ƚ� ĚŽĞƐ�ŶŽƚ� ƌĞƉůĂĐĞ� ƌĞŐƵůĂƚŝŽŶƐ� ŝŶ�ƉůĂĐĞ�ǁŚĞŶ�ĂƉƉůŝĐĂďůĞ� ;,ĞƌŽĚǇ�Ğƚ� Ăů͕͘� ϮϬϭϬ͖�
>ĂƵůƵŶĚ�Ğƚ�Ăů͕͘�ϮϬϭϳͿ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϴ



ϭ͘ϲ͘�ZĞĨĞƌĞŶĐĞƐ͗

• �ŽƵƌĚŝĐŚŽŶ͕�&͕͘��ĂƐĂƌĞŐŽůĂ͕�^͕͘�&ĂƌƌŽŬŚ͕��͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�'ĞƌĚƐ͕�D͘>͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�
,ĂƌŶĞƚƚ͕�:͕͘�,ƵǇƐ͕�'͕͘�>ĂƵůƵŶĚ͕�^͕͘�KƵǁĞŚĂŶĚ͕��͕͘�WŽǁĞůů͕�/͘�͕͘�WƌĂũĂƉĂƚŝ͕�:͘�͕͘�^ĞƚŽ͕�z͕͘�
dĞƌ�^ĐŚƵƌĞ͕��͕͘�sĂŶ��ŽǀĞŶ͕��͕͘�sĂŶŬĞƌĐŬŚŽǀĞŶ͕�s͕͘��ŐŽĚĂ͕��͕͘�dƵŝũƚĞůĂĂƌƐ͕�^͕͘�,ĂŶƐĞŶ͕�
�͘�͕͘�ϮϬϭϮĂ͘�&ŽŽĚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ǁŝƚŚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ďĞŶĞĨŝĐŝĂů�ƵƐĞ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϱϰ;ϯͿ�ϴϳͲϵϳ͘�

• �ŽƵƌĚŝĐŚŽŶ͕� &͕͘� �ĞƌŐĞƌ͕� �͕͘� �ĂƐĂƌĞŐŽůĂ͕� ^͕͘� &ĂƌƌŽŬŚ͕� �͕͘� &ƌŝƐǀĂĚ͕� :͘�͕͘� 'ĞƌĚƐ͕� D͘>͕͘�
,ĂŵŵĞƐ͕�t͘W͕͘� ,ĂƌŶĞƚƚ͕� :͕͘� ,ƵǇƐ͕� '͕͘� <ůĞĞƌĞďĞǌĞŵ͕�D͕͘� >ĂƵůƵŶĚ͕� ^͕͘� KƵǁĞŚĂŶĚ͕� �͕͘�
WŽǁĞůů͕�/͘�͕͘�WƌĂũĂƉĂƚŝ͕�:͘�͕͘�^ĞƚŽ͕�z͕͘�dĞƌ�^ĐŚƵƌĞ͕��͕͘�sĂŶ��ŽǀĞŶ͕��͕͘�sĂŶŬĞƌĐŬŚŽǀĞŶ͕�s͕͘�
�ŐŽĚĂ͕��͕͘��ĞĐŚ�,ĂŶƐĞŶ͕��͕͘�ϮϬϭϮď

� �� ^ĂĨĞƚǇ� �ƐƐĞƐƐŵĞŶƚ� ŽĨ�DŝĐƌŽďŝĂů� &ŽŽĚ� �ƵůƚƵƌĞƐ�ǁŝƚŚ�,ŝƐƚŽƌǇ� ŽĨ�hƐĞ� ŝŶ� &ĞƌŵĞŶƚĞĚ�
�ĂŝƌǇ�WƌŽĚƵĐƚƐ

� �ƵůůĞƚŝŶ�ŽĨ�/�&�ϰϱϱ͕�ϮͲϭϮ͘

• �ŽƵƌĚŝĐŚŽŶ͕� &͕͘� �ĞƌŐĞƌ͕� �͕͘� �ĂƐĂƌĞŐŽůĂ͕� ^͕͘� &ĂƌƌŽŬŚ͕� �͕͘� &ƌŝƐǀĂĚ͕� :͘�͕͘� 'ĞƌĚƐ͕� D͘>͕͘�
,ĂŵŵĞƐ͕�t͘W͕͘�,ĂƌŶĞƚƚ͕�:͕͘�,ƵǇƐ͕�'͕͘�>ĂƵůƵŶĚ͕�^͕͘�KƵǁĞŚĂŶĚ͕��͕͘�WŽǁĞůů͕�/͘�͕͘�WƌĂũĂƉĂƚŝ͕�
:͘�͕͘�̂ ĞƚŽ͕�z͕͘�dĞƌ�̂ ĐŚƵƌĞ͕��͕͘�sĂŶ��ŽǀĞŶ͕��͕͘�sĂŶŬĞƌĐŬŚŽǀĞŶ͕�s͕͘��ŐŽĚĂ͕��͕͘��ĞĐŚ�,ĂŶƐĞŶ͕�
�͕͘�ϮϬϭϮĐ͘��ƵŝůĚŝŶŐ�ĂŶ�/ŶǀĞŶƚŽƌǇ�ŽĨ�DŝĐƌŽďŝĂů�&ŽŽĚ��ƵůƚƵƌĞƐ�ǁŝƚŚ�Ă�dĞĐŚŶŽůŽŐŝĐĂů�ZŽůĞ�
ŝŶ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚ�WƌŽĚƵĐƚƐ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ϰϱϱ͕�ϭϯͲϮϭ͘

• �ŽƵƌĚŝĐŚŽŶ͕� &͕͘� �ŽǇĂǀĂů͕� W͕͘� �ĂƐĂƌĞŐŽůĂ͕� ^͕͘� �ƵƉŽŶƚ͕�� :͕͘� &ĂƌƌŽŬŚ͕� �͕͘� &ƌŝƐǀĂĚ͕� :͘�͕͘�
,ĂŵŵĞƐ͕�t͘W͕͘� ,ƵǇƐ͕�� '͕͘� :ĂŶǇ͕� :͘>͕͘� >ĂƵůƵŶĚ͕� ^͕͘� KƵǁĞŚĂŶĚ͕� �͕͘� ^ĞƚŽ͕� z͕͘� �ŐŽĚĂ͕� �͕͘�
�ĞĐŚ�,ĂŶƐĞŶ͕��͕͘�ϮϬϭϮĚ͘�dŚĞ�ϮϬϭϮ�/ŶǀĞŶƚŽƌǇ�ŽĨ�DŝĐƌŽďŝĂů�^ƉĞĐŝĞƐ�ǁŝƚŚ�dĞĐŚŶŽůŽŐŝĐĂů�
�ĞŶĞĨŝĐŝĂů�ZŽůĞ�ŝŶ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚ�WƌŽĚƵĐƚƐ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ϰϱϱ͕�ϮϮͲϲϭ͘

• �ĂŵƉďĞůůͲWůĂƚƚ͕�'͕͘�ϭϵϵϰ͘�&ĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�Ͷ�Ă�ǁŽƌůĚ�ƉĞƌƐƉĞĐƚŝǀĞ͘�&ŽŽĚ�ZĞƐ͘�/Ŷƚ͘�Ϯϳ͕�
ϯ͕�ϮϱϯͲϮϱϳ

• �&^�� WĂŶĞů� ŽŶ� �ŝŽůŽŐŝĐĂů� ,ĂǌĂƌĚƐ� ;�/K,��Ϳ͖� ^ĐŝĞŶƚŝĨŝĐ� KƉŝŶŝŽŶ� ŽĨ� ƚŚĞ� WĂŶĞů� ŽŶ�
�ŝŽůŽŐŝĐĂů� ,ĂǌĂƌĚƐ� ŽŶ� Ă� ƌĞƋƵĞƐƚ� ĨƌŽŵ� �&^�� ŽŶ� ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ� ŽĨ� ƚŚĞ� YW^� ůŝƐƚ� ŽĨ�
ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ� ŝŶƚĞŶƚŝŽŶĂůůǇ� ĂĚĚĞĚ� ƚŽ� ĨŽŽĚ� Žƌ� ĨĞĞĚ͘� dŚĞ� �&^�� :ŽƵƌŶĂů� ;ϮϬϬϴͿ� ϵϮϯ͕�
ϭͲϰϴ

• �&^�� WĂŶĞů� ŽŶ� �ŝŽůŽŐŝĐĂů� ,ĂǌĂƌĚƐ� ;�/K,��Ϳ͖� ^ĐŝĞŶƚŝĨŝĐ�KƉŝŶŝŽŶ� ŽŶ� ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�
ŽĨ�ƚŚĞ�ůŝƐƚ�ŽĨ�YW^�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶƚĞŶƚŝŽŶĂůůǇ�ĂĚĚĞĚ�ƚŽ�ĨŽŽĚ�Žƌ�ĨĞĞĚ�;ϮϬϬϵ�ƵƉĚĂƚĞͿ͘�
�&^��:ŽƵƌŶĂů�ϮϬϬϵ͖�ϳ;ϭϮͿϭϰϯϭ

• �&^��WĂŶĞů�ŽŶ��ŝŽůŽŐŝĐĂů�,ĂǌĂƌĚƐ�;�/K,��Ϳ͖�^ĐŝĞŶƚŝĨŝĐ�KƉŝŶŝŽŶ�ŽŶ�ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�
ƚŚĞ�ůŝƐƚ�ŽĨ�YW^�ďŝŽůŽŐŝĐĂů�ĂŐĞŶƚƐ�ŝŶƚĞŶƚŝŽŶĂůůǇ�ĂĚĚĞĚ�ƚŽ�ĨŽŽĚ�ĂŶĚ�ĨĞĞĚ�;ϮϬϭϬ�ƵƉĚĂƚĞ͘�
�&^��:ŽƵƌŶĂů�ϮϬϭϬ͖ϴ;ϭϮͿ͗ϭϵϰϰ

• �&^��WĂŶĞů�ŽŶ��ŝŽůŽŐŝĐĂů�,ĂǌĂƌĚƐ�;�/K,��Ϳ͖�^ĐŝĞŶƚŝĨŝĐ�KƉŝŶŝŽŶ�ŽŶ�ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�
ƚŚĞ�ůŝƐƚ�ŽĨ�YW^�
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• ďŝŽůŽŐŝĐĂů�ĂŐĞŶƚƐ� ŝŶƚĞŶƚŝŽŶĂůůǇ�ĂĚĚĞĚ� ƚŽ� ĨŽŽĚ�ĂŶĚ� ĨĞĞĚ� ;ϮϬϭϭ�ƵƉĚĂƚĞͿ͘��&^�� :ŽƵƌŶĂů�
ϮϬϭϭ͖ϵ;ϭϮͿ͗Ϯϰϵϳ

• �&^��WĂŶĞů�ŽŶ��ŝŽůŽŐŝĐĂů�,ĂǌĂƌĚƐ�;�/K,��Ϳ͖�^ĐŝĞŶƚŝĨŝĐ�KƉŝŶŝŽŶ�ŽŶ�ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�
ƚŚĞ�ůŝƐƚ�ŽĨ�YW^�ďŝŽůŽŐŝĐĂů�ĂŐĞŶƚƐ�ŝŶƚĞŶƚŝŽŶĂůůǇ�ĂĚĚĞĚ�ƚŽ�ĨŽŽĚ�ĂŶĚ�ĨĞĞĚ�;ϮϬϭϮ�ƵƉĚĂƚĞͿ͘�
�&^��:ŽƵƌŶĂů�ϮϬϭϮ͖ϭϬ;ϭϮͿ͗ϯϬϮϬ

• �&^��^ĐŝĞŶƚŝĨŝĐ��ŽŵŵŝƚƚĞĞ͕�ϮϬϬϳ͘�KƉŝŶŝŽŶ�ŽĨ� ƚŚĞ�^ĐŝĞŶƚŝĨŝĐ��ŽŵŵŝƚƚĞĞ�ŽŶ�Ă� ƌĞƋƵĞƐƚ�
ĨƌŽŵ��&^��ŽŶ�ƚŚĞ�ŝŶƚƌŽĚƵĐƚŝŽŶ�ŽĨ�Ă�YƵĂůŝĨŝĞĚ�WƌĞƐƵŵƉƚŝŽŶ�ŽĨ�^ĂĨĞƚǇ�;YW^Ϳ�ĂƉƉƌŽĂĐŚ�
ĨŽƌ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐĞůĞĐƚĞĚ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ƌĞĨĞƌƌĞĚ�ƚŽ��&^�͘�dŚĞ��&^��:ŽƵƌŶĂů�;ϮϬϬϳͿ�
ϱϴϳ͕�ϭͲϭϲ

• ,ĞƌŽĚǇ͕��͕͘�^ŽǇĞƵǆ͕�z͕͘��ĞĐŚ�,ĂŶƐĞŶ͕��͕͘�'ŝůůŝĞƐ͕�<͕͘�ϮϬϭϬ͘�dŚĞ�ůĞŐĂů�ƐƚĂƚƵƐ�ŽĨ�ŵŝĐƌŽďŝĂů�
ĨŽŽĚ� ĐƵůƚƵƌĞƐ� ŝŶ� ƚŚĞ� �ƵƌŽƉĞĂŶ� hŶŝŽŶ͗� ĂŶ� ŽǀĞƌǀŝĞǁ͘� �ƵƌŽƉĞĂŶ� &ŽŽĚ� ĂŶĚ� &ĞĞĚ� >Ăǁ�
ZĞǀŝĞǁ�ϱ�;ϮϬϭϬͿ͕�ϮϱϴʹϮϲϵ͘

• >ĂƵůƵŶĚ͕� ^͕͘� tŝŶĚ͕� �͕͘� �ĞƌŬǆ͕� W͘� D͘� &͕͘� �ƵůŝĂŶŝ͕� s͕͘� ϮϬϭϳ͘� ZĞŐƵůĂƚŽƌǇ� ĂŶĚ� ^ĂĨĞƚǇ�
ZĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�&ŽŽĚ��ƵůƚƵƌĞƐ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ϱ͕�Ϯϴ͕�ϭͲϭϰ͘

• DŽŐĞŶƐĞŶ͕� '͕͘� ^ĂůŵŝŶĞŶ͕� ^͕͘� K͛�ƌŝĞŶ͕� :͕͘� KƵǁĞŚĂŶĚ͕� �͕͘� ,ŽůǌĂƉĨĞů͕� t͕͘� ^ŚŽƌƚƚ͕� �͕͘�
&ŽŶĚĞŶ͕�Z͕͘�DŝůůĞƌ͕�'͘�͕͘��ŽŶŽŚƵĞ͕��͕͘�WůĂǇŶĞ͕�D͕͘��ƌŝƚƚĞŶĚĞŶ͕�Z͕͘�^ĂůǀĂĚŽƌŝ͕��͕͘��ŝŶŬ͕�
Z͕͘�ϮϬϬϮĂ͘�&ŽŽĚ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�Ͳ�ŚĞĂůƚŚ�ďĞŶĞĨŝƚƐ͕�ƐĂĨĞƚǇ�ĞǀĂůƵĂƚŝŽŶ�ĂŶĚ�ƐƚƌĂŝŶƐ�ǁŝƚŚ�
ĚŽĐƵŵĞŶƚĞĚ�ŚŝƐƚŽƌǇ�ŽĨ�ƵƐĞ�ŝŶ�ĨŽŽĚƐ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ϯϳϳ͕�ϰͲϵ͘

• DŽŐĞŶƐĞŶ͕� '͕͘� ^ĂůŵŝŶĞŶ͕� ^͕͘� K͛�ƌŝĞŶ͕� :͕͘� KƵǁĞŚĂŶĚ͕� �͕͘� ,ŽůǌĂƉĨĞů͕� t͕͘� ^ŚŽƌƚƚ͕� �͕͘�
&ŽŶĚĞŶ͕�Z͕͘�DŝůůĞƌ͕�'͘�͕͘��ŽŶŽŚƵĞ͕��͕͘�WůĂǇŶĞ͕�D͕͘��ƌŝƚƚĞŶĚĞŶ͕�Z͕͘�^ĂůǀĂĚŽƌŝ͕��͕͘��ŝŶŬ͕�
Z͕͘� ϮϬϬϮď͘� /ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ǁŝƚŚ� Ă� ĚŽĐƵŵĞŶƚĞĚ�ŚŝƐƚŽƌǇ�ŽĨ� ƵƐĞ� ŝŶ� ĨŽŽĚ͘�
�ƵůůĞƚŝŶ�ŽĨ�/�&�ϯϳϳ͕�ϭϬͲϭϵ͘
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ϭ͘ϳ͘��ŶŶĞǆ�ϭ͗��ĞĮŶŝƟŽŶƐ

dŚĞ�ĚĞĨŝŶŝƚŝŽŶƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ��ƵůůĞƚŝŶ�ĂƌĞ�ďĂƐĞĚ�ƵƉŽŶ�ƚŚĞ�ŽŶĞ�ĚĞĨŝŶĞĚ�ŝƐ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�
ϮϬϭϮ�ƉƵďůŝĐĂƚŝŽŶƐ�;�ŽƵƌĚŝĐŚŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϮĂ͕�ϮϬϭϮďͿ

Microbial Food Cultures (MFCs):
͞DŝĐƌŽďŝĂů�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ĂƌĞ�ůŝǀĞ�ďĂĐƚĞƌŝĂ͕�ǇĞĂƐƚƐ�Žƌ�ŵŽůĚƐ�ƵƐĞĚ�ŝŶ�ĨŽŽĚ�ƉƌŽĚƵĐƚŝŽŶ͘͟
D&�� ƉƌĞƉĂƌĂƚŝŽŶƐ� ĂƌĞ� ĨŽƌŵƵůĂƚŝŽŶƐ͕� ĐŽŶƐŝƐƚŝŶŐ� ŽĨ� ŽŶĞ� Žƌ� ŵŽƌĞ� ŵŝĐƌŽďŝĂů� ƐƉĞĐŝĞƐ� ĂŶĚͬ
Žƌ� ƐƚƌĂŝŶƐ͕� ŝŶĐůƵĚŝŶŐ� ŵĞĚŝĂ� ĐŽŵƉŽŶĞŶƚƐ� ĐĂƌƌŝĞĚ� ŽǀĞƌ� ĨƌŽŵ� ĨĞƌŵĞŶƚĂƚŝŽŶ� ŝŶ� ĂĚĚŝƚŝŽŶ� ƚŽ�
ĐŽŵƉŽŶĞŶƚƐ� ǁŚŝĐŚ� ĂƌĞ� ŶĞĐĞƐƐĂƌǇ� ĨŽƌ� ƚŚĞŝƌ� ƐƵƌǀŝǀĂů͕� ƐƚŽƌĂŐĞ͕� ƐƚĂŶĚĂƌĚŝǌĂƚŝŽŶ͕� ĂŶĚ� ƚŽ�
ĨĂĐŝůŝƚĂƚĞ�ƚŚĞŝƌ�ĂƉƉůŝĐĂƚŝŽŶ�ŝŶ�ƚŚĞ�ĨŽŽĚ�ƉƌŽĚƵĐƚŝŽŶ�ƉƌŽĐĞƐƐ͘

Fermentation:
&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ� ĨŽŽĚƐ�ŽĐĐƵƌƐ� ŝŶ� ĂƉƉƌŽǆŝŵĂƚĞůǇ� ŽŶĞͲƚŚŝƌĚ�ŽĨ� ƚŚĞ�ǁŽƌůĚ� ĨŽŽĚ�ƉƌŽĚƵĐƚŝŽŶ͘�
tŚŝůĞ� ĨĞƌŵĞŶƚĞĚ� ĨŽŽĚƐ� ƉĞƌ� ƐĞ� ŚĂǀĞ� ďĞĞŶ� ƉĂƌƚ� ŽĨ� ƚŚĞ� ŚƵŵĂŶ� ĚŝĞƚ� ƐŝŶĐĞ� ĂƉƉƌŽǆŝŵĂƚĞůǇ� 
ϭϬ� ϬϬϬ� �͘�͕͘� ŝƚ� ŝƐ� ŽŶůǇ� ƐŝŶĐĞ� ƚŚĞ� ĞŵĞƌŐĞŶĐĞ� ŽĨ� &ŽŽĚ� DŝĐƌŽďŝŽůŽŐǇ� ;ŝ͘Ğ͘� ĂĨƚĞƌ� WĂƐƚĞƵƌ͛Ɛ�
ƐĐŝĞŶƚŝĨŝĐ�ĂĚǀĂŶĐĞƐͿ� ƚŚĂƚ�ǁĞ�ĂƌĞ�ĂǁĂƌĞ�ŽĨ� ƚŚĞ�ŵĂũŽƌ� ŝŵƉĂĐƚ�ŽĨ�ŵŝĐƌŽďŝĂů� ĨŽŽĚ�ĐƵůƚƵƌĞƐ� ŝŶ�
ŽƵƌ�ĚŝĞƚ͘
�ƌŽƵŶĚ� ϭϴϳϳ͕� ƚŚĞ� ƌŽůĞ� ŽĨ� Ă� ƐŽůĞ� ďĂĐƚĞƌŝƵŵ͕� Bacterium lactis� ;Lactococcus lactisͿ͕� ŝŶ�
ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ǁĂƐ�ƐŚŽǁŶ�ďǇ�^ŝƌ�:ŽŚŶ�>ŝƐƚĞƌ͘�
>ŽƵŝƐ�WĂƐƚĞƵƌ�ĚĞĨŝŶĞĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͕�ĨƌŽŵ�ƚŚĞ�>ĂƚŝŶ�ǁŽƌĚ�ĨĞƌǀĞƌĞ͕�ĂƐ�͞>Ă�ǀŝĞ�ƐĂŶƐ�ů͛Ăŝƌ͟�;ůŝĨĞ�
ǁŝƚŚŽƵƚ�ĂŝƌͿ͘

&ĞƌŵĞŶƚĂƚŝŽŶ�ƉůĂǇƐ�ŵĂŶǇ�ĚŝĨĨĞƌĞŶƚ�ƌŽůĞƐ�ŝŶ�ĨŽŽĚ�ƉƌŽĐĞƐƐŝŶŐ͘�DĂũŽƌ�ƌŽůĞƐ�ŝŶĐůƵĚĞ͗

• WƌĞƐĞƌǀĂƚŝŽŶ� ŽĨ� ĨŽŽĚ� ƚŚƌŽƵŐŚ� ĨŽƌŵĂƚŝŽŶ� ŽĨ� ŝŶŚŝďŝƚŽƌǇ� ŵĞƚĂďŽůŝƚĞƐ� ƐƵĐŚ� ĂƐ� ŽƌŐĂŶŝĐ�
ĂĐŝĚ� ;ůĂĐƚŝĐ�ĂĐŝĚ͕�ĂĐĞƚŝĐ�ĂĐŝĚ͕� ĨŽƌŵŝĐ�ĂĐŝĚ͕�ƉƌŽƉŝŽŶŝĐ�ĂĐŝĚͿ͕�ĞƚŚĂŶŽů�ĂŶĚ�ďĂĐƚĞƌŝŽĐŝŶƐ͕�
ŽĨƚĞŶ�ŝŶ�ĐŽŵďŝŶĂƚŝŽŶ�ǁŝƚŚ�ĚĞĐƌĞĂƐĞĚ�ǁĂƚĞƌ�ĂĐƚŝǀŝƚǇ�;ďǇ�ĚƌǇŝŶŐ�Žƌ�ƵƐĞ�ŽĨ�ƐĂůƚͿ͘

• /ŵƉƌŽǀŝŶŐ�ĨŽŽĚ�ƐĂĨĞƚǇ�ƚŚƌŽƵŐŚ�ŝŶŚŝďŝƚŝŽŶ�ŽĨ�ƉĂƚŚŽŐĞŶƐ�Žƌ�ƌĞŵŽǀĂů�ŽĨ�ƚŽǆŝĐ�ĐŽŵƉŽƵŶĚƐ
• /ŵƉƌŽǀŝŶŐ�ƚŚĞ�ŶƵƚƌŝƚŝŽŶĂů�ǀĂůƵĞ�ĂŶĚ�ŽƌŐĂŶŽůĞƉƚŝĐ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ĨŽŽĚ�

Microbial Species:
dĂǆŽŶŽŵǇ�ĂŶĚ�ƐǇƐƚĞŵĂƚŝĐƐ�ĐŽŶƐƚŝƚƵƚĞ�ƚŚĞ�ďĂƐŝƐ�ĨŽƌ�ƚŚĞ�ƌĞŐƵůĂƚŽƌǇ�ĨƌĂŵĞǁŽƌŬƐ�ĨŽƌ�D&�Ɛ͘
zĞƚ�ƚŚĞ�ĚĞĨŝŶŝƚŝŽŶ�ŽĨ�Ă�ŵŝĐƌŽďŝĂů�ƐƉĞĐŝĞƐ�ĂƐ�Ă�ƚĂǆŽŶŽŵŝĐ�ƵŶŝƚ�ŝƐ�Ɛƚŝůů�ŶŽƚ�ǁŝĚĞůǇ�ĂĚŽƉƚĞĚ͘
/Ŷ�ƚŚĞ�ƚŚŝƌĚ�ĞĚŝƚŝŽŶ�ŽĨ�WƌŽŬĂƌǇŽƚĞƐ͕�Ă�ƉƌŽŬĂƌǇŽƚŝĐ�ƐƉĞĐŝĞƐ�ŝƐ�ĚĞĨŝŶĞĚ�ďǇ͗

• Ă� ƉŚǇůŽŐĞŶĞƚŝĐ� ĐŽŵƉŽŶĞŶƚ� ŐŝǀĞŶ� ĂƐ� ͞ƚŚĞ� ƐŵĂůůĞƐƚ� ĚŝĂŐŶŽƐĂďůĞ� ĐůƵƐƚĞƌ� ŽĨ� ŝŶĚŝǀŝĚƵĂů�
ŽƌŐĂŶŝƐŵƐ�ǁŝƚŚŝŶ�ǁŚŝĐŚ�ƚŚĞƌĞ�ŝƐ�Ă�ƉĂƌĞŶƚĂů�ƉĂƚƚĞƌŶ�ŽĨ�ĂŶĐĞƐƚƌǇ�ĂŶĚ�ĚĞƐĐĞŶĚĂŶƚƐ͟

� ĂŶĚ

• Ă�ƚĂǆŽŶŽŵŝĐ�ĐŽŵƉŽŶĞŶƚ�ŐŝǀĞŶ�ĂƐ�͞Ă�ŐƌŽƵƉ�ŽĨ�ƌĞůĂƚĞĚ�ŽƌŐĂŶŝƐŵƐ�ƚŚĂƚ�ŝƐ�ĚŝƐƚŝŶŐƵŝƐŚĞĚ�
ĨƌŽŵ� ƐŝŵŝůĂƌ� ŐƌŽƵƉƐ� ďǇ� Ă� ĐŽŶƐƚĞůůĂƚŝŽŶ� ŽĨ� ƐŝŐŶŝĨŝĐĂŶƚ� ŐĞŶŽƚǇƉŝĐ͕� ƉŚĞŶŽƚǇƉŝĐ͕� ĂŶĚ�
ĞĐŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͘͟

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϭϭ



��ďĂĐƚĞƌŝĂů�ƐƉĞĐŝĞƐ� ŝƐ�ƌĞƉƌĞƐĞŶƚĞĚ�ďǇ�Ă�ƚǇƉĞ�ƐƚƌĂŝŶ�ǁŝƚŚ� ŝŶĚŝǀŝĚƵĂů�ƐƚƌĂŝŶƐ�ƐŚŽǁŝŶŐ�Ă�ŚŝŐŚ�
ĚĞŐƌĞĞ�ŽĨ�ƉŚĞŶŽƚǇƉŝĐ�ĂŶĚͬŽƌ�ŐĞŶŽƚǇƉŝĐ�ƐŝŵŝůĂƌŝƚǇ�ƚŽ�ƚŚĞ�ƚǇƉĞ�ƐƚƌĂŝŶ�ƌĞŐĂƌĚĞĚ�ĂƐ�ďĞůŽŶŐŝŶŐ�
ƚŽ�ƚŚĞ�ƐĂŵĞ�ƐƉĞĐŝĞƐ͘�tŚŝůƐƚ�ŽďũĞĐƚŝǀĞ�ŵĞĂƐƵƌĞƐ�ŽĨ�ƌĞůĂƚĞĚŶĞƐƐ�ŚĂǀĞ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�;ƐƵĐŚ�
ĂƐ�ƉĞƌĐĞŶƚĂŐĞ�ŐĞŶŽŵĞ�ŚǇďƌŝĚŝǌĂƚŝŽŶ�Žƌ�ƐĞƋƵĞŶĐĞ�ƐŝŵŝůĂƌŝƚǇͿ͕�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƐŝŵƉůĞ�ĚĞĨŝŶŝƚŝŽŶ�
ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ĂƐ�Ă�ƚĂǆŽŶŽŵŝĐĂů�ƵŶŝƚ͘

Microbial Strain:
dŚĞ�ƐƚƌĂŝŶ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƐƚƌŝŶŐĞŶƚ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĐůƵƐƚĞƌ�ƌĞĐŽŐŶŝǌĞĚ͘�dƌĂĚŝƚŝŽŶĂůůǇ�ďĂƐĞĚ�ƵƉŽŶ�
ŝƐŽůĂƚŝŽŶ�ŽĨ�ĐƵůƚƵƌĞ�ĐŽůŽŶŝĞƐ�ĂŶĚ�ƉŚĞŶŽƚǇƉŝĐ�ŽďƐĞƌǀĂƚŝŽŶ͕�ŝƚ�ŝƐ�ŶŽǁ�ĐůĂƐƐŝĐĂůůǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�
ŐůŽďĂů�ƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�ŐĞŶŽŵĞ͘

�ŽŶƐŝĚĞƌŝŶŐ� ƚŚĞ� ǀĂƌŝĂƚŝŽŶ� ŽĨ� ŐĞŶŽŵĞ� ƐĞƋƵĞŶĐĞƐ� ĚƵƌŝŶŐ� ƌĞƉůŝĐĂƚŝŽŶ͕� ŝƚ� ŝƐ� ŶŽƚ� ǇĞƚ� ĐůĞĂƌůǇ�
ĚĞĨŝŶĞĚ� ŚŽǁ� ƐƚƌĂŝŶƐ� ƐŚŽƵůĚ� ďĞ� ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ͕� ĂŶĚ� ƉŚĞŶŽƚǇƉŝĐ� ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ� ĂŶĚ�
ĞƉŝĚĞŵŝŽůŽŐŝĐĂů� ĚĂƚĂ� ĂƌĞ� Ɛƚŝůů� ĐŽŶƐŝĚĞƌĞĚ� ƚŽ� ƉƌŽǀŝĚĞ� ŝŶĨŽƌŵĂƚŝŽŶ� ĨŽƌ� ŝŶĐůƵƐŝŽŶ� Žƌ� ŶŽƚ� ŽĨ�
ĚŝĨĨĞƌĞŶƚ�ŝƐŽůĂƚĞƐ�ƚŽ�ƚŚĞ�ƐĂŵĞ�ƐƚƌĂŝŶ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϭϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ĂĐĞƚŝ �ĐĞƚŽďĂĐƚĞƌ�
ĂĐĞƚŝ�ƐƵďƐƉ͘�ĂĐĞƚŝ

sŝŶĞŐĂƌ �ĞƉƉƵ͕�d͕͘�ϭϵϵϯͲϭϵϵϰ͘�'ĞŶĞƚŝĐ�ŽƌŐĂŶŝǌĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ĨŽƌ�ĂĐĞƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�ϲϰ͕�
ϭϮϭͲϯϱ͘

�d���ϭϱϵϳϯ �Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͕͘�ϭϵϳϰ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�/Ŷ͗�
�ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�
ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�
tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ �ŽĐŽĂ͕��ŽĨĨĞĞ �ůĞĞŶǁĞƌĐŬ͕�/͕͘�ϮϬϬϴ͘��ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶ�ŚĞĂƉ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϴ;Wƚ�ϵͿ͕�ϮϭϴϬͲϱ͘

�^D�ϭϵϱϵϲ �ůĞĞŶǁĞƌĐŬ͕�/͕͘�ϮϬϬϴ͘��ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�
ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶ�ŚĞĂƉ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϴ;Wƚ�ϵͿ͕�ϮϭϴϬͲϱ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ŝŶƚĞƌŵĞĚŝƵƐ <ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�^D�ϭϭϴϬϰ �K�^�,�;�͘Ϳ͕�dZ��<�;:͘Ϳ͕�^/�s�Z^�;D͘Ϳ�ĂŶĚ�d�h��Z�;D͘Ϳ͗�
�ĐĞƚŽďĂĐƚĞƌ�ŝŶƚĞƌŵĞĚŝƵƐ�ƐƉ͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͕͘�
ϭϵϵϴ͕�Ϯϭ͕�ϮϮϬͲϮϮϵ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ůŽǀĂŶŝĞŶƐŝƐ sĞŐĞƚĂďůĞƐ KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�
ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�
ϮϴϲͲϵϭ͘ 

/&K�ϭϲϲϬϲ >ŝƐĚŝǇĂŶƚŝ͕�W͕͘�ϮϬϬϬ͘�^ǇƐƚĞŵĂƚŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�;,ĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ůŽǀĂŶŝĞŶƐŝƐ�;&ƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͕͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵŶĞŶƐŝƐ�;�Ăƌƌ�ϭϵϱϴͿ�ĐŽŵď͘�ŶŽǀ͘�  
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϲ͕�ϭϰϳͲϭϲϱ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ŵĂůŽƌƵŵ sŝŶĞŐĂƌ 'ƵůůŽ͕�D͕͘�ϮϬϬϴ͘��ĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�
ǀŝŶĞŐĂƌ͗�ƉŚĞŶŽƚǇƉŝĐ�ƚƌĂŝƚƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�
ƐĞůĞĐƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϮϱ͕�ϰϲͲϱϯ͘�

�^D�ϭϰϯϯϳ �ůĞĞŶǁĞƌĐŬ͕�/͕͘�ϮϬϬϮ͘�ZĞͲĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ĐĞƚŽďĂĐƚĞƌ͕�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ĐĞƌĞǀŝƐŝĂĞ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ŵĂůŽƌƵŵ�ƐƉ͘�ŶŽǀ͘ 
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϮ;Wƚ�ϱͿ͕�ϭϱϱϭͲϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�
ŶŝƚƌŽŐĞŶŝĨŝŐĞŶƐ

<ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

>D'�Ϯϯϰϵϴ �hdd��;�͘Ϳ�ĂŶĚ�'��,,h/�;Z͘Ϳ͗�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�
�ĐĞƚŽďĂĐƚĞƌ�ŶŝƚƌŽŐĞŶŝĨŝŐĞŶƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
<ŽŵďƵĐŚĂ�ƚĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϮϬϬϲ͕�ϱϲ͕�
ϭϴϵϵͲϭϵϬϯ͘�

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ŽƌŝĞŶƚĂůŝƐ sĞŐĞƚĂďůĞƐ KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�
ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�
ϮϴϲͲϵϭ͘

�d���ϭϮϴϳϱ >ŝƐĚŝǇĂŶƚŝ͕�W͕͘�ϮϬϬϭ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐƚƌĂŝŶƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�ƐŽƵƌĐĞƐ͕�ĂŶĚ�ƉƌŽƉŽƐĂůƐ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�
DŝĐƌŽďŝŽů͘�ϰϳ͕�ϭϭϵͲϭϯϭ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ sŝŶĞŐĂƌ DĂŵůŽƵŬ��͕�,ŝĚĂůŐŽ��͕�dŽƌŝũĂ�D:͕�Ğƚ�Ăů͘��ǀĂůƵĂƚŝŽŶ�ĂŶĚ�
ŽƉƚŝŵŝƐĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝĂů�ŐĞŶŽŵŝĐ��E��ĞǆƚƌĂĐƚŝŽŶ�ĨŽƌ�ŶŽͲ
ĐƵůƚƵƌĞ�ƚĞĐŚŶŝƋƵĞƐ�ĂƉƉůŝĞĚ�ƚŽ�ǀŝŶĞŐĂƌƐ΀:΁͘&ŽŽĚ�DŝĐƌŽďŝŽů͕�ϮϬϭϭ͕�
Ϯϴ;ϳͿ͗ϭϯϳϰͲϭϯϳϵ͘� �

�d���ϭϮϴϳϲ >ŝƐĚŝǇĂŶƚŝ͕�W͕͘�<ĂǁĂƐĂŬŝ͕�,͕͘�^ĞŬŝ͕�d͕͘�zĂŵĂĚĂ͕�z͕͘�
hĐŚŝŵƵƌĂ͕�d͕͘�Θ�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϬͿ͘�^ǇƐƚĞŵĂƚŝĐ�ƐƚƵĚǇ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ�ĂĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ĂĐĞƚŽďĂĐƚĞƌ�
ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂĐĞƚŽďĂĐƚĞƌ�ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͘�
ĂĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�;ŚĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͘�
ĂĐĞƚŽďĂĐƚĞƌ�ůŽǀĂŶŝĞŶƐŝƐ�;ĨƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͘�
ĂŶĚ�ĂĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵ͘�:ŽƵƌŶĂů�ŽĨ�'ĞŶĞƌĂů�Θ��ƉƉůŝĞĚ�
DŝĐƌŽďŝŽůŽŐǇ͕�ϰϲ;ϯͿ͕�ϭϰϳͲϭϲϱ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ƉĂƐƚĞƵƌŝĂŶƵƐ �ĐĞƚŽďĂĐƚĞƌ�
ƉĂƐƚĞƵƌŝĂŶƵƐ�
ƐƵďƐƉ͘�
ƉĂƐƚĞƵƌŝĂŶƵƐ

sŝŶĞŐĂƌ͕��ŽĐŽĂ EĂŶĚĂ͕�<͕͘�dĂŶŝŐƵĐŚŝ͕�D͕͘�hũŝŬĞ͕�^͕͘�/ƐŚŝŚĂƌĂ͕�E͕͘�DŽƌŝ͕�,͕͘�KŶŽ͕�
,͕͘�DƵƌŽŽŬĂ͕�z͕͘�ϮϬϬϭ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ĂĐĞƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƌŝĐĞ�ǀŝŶĞŐĂƌ�;ŬŽŵĞƐƵͿ�
ĂŶĚ�ƵŶƉŽůŝƐŚĞĚ�ƌŝĐĞ�ǀŝŶĞŐĂƌ�;ŬƵƌŽƐƵͿ�ƉƌŽĚƵĐĞĚ�ŝŶ�:ĂƉĂŶ͘��ƉƉů�
�ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϳ͕�ϵϴϲͲϵϬ͘

�d���ϭϮϴϳϰ �Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͕͘�ϭϵϳϰ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�/Ŷ͗�
�ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�
ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�
tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ sŝŶĞŐĂƌ ^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�
ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘

�^D�ϭϭϴϮϱ ^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴď͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ sŝŶĞŐĂƌ͕��ŽĐŽĂ EŝĞůƐĞŶ͕��͘^͕͘�ϮϬϬϳ͘�dŚĞ�ŵŝĐƌŽďŝŽůŽŐǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲ
ŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϰ͕�ϭϲϴͲϴϲ͘�

/&K�ϭϲϲϬϰ >ŝƐĚŝǇĂŶƚŝ͕�W͕͘�ϮϬϬϭ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐƚƌĂŝŶƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�ƐŽƵƌĐĞƐ͕�ĂŶĚ�ƉƌŽƉŽƐĂůƐ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�
DŝĐƌŽďŝŽů͘�ϰϳ͕�ϭϭϵͲϭϯϭ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ƚƌŽƉŝĐĂůŝƐ �ŽĐŽĂ͕��ŽĨĨĞĞ EŝĞůƐĞŶ͕��͘^͕͘�ϮϬϬϳ͘�dŚĞ�ŵŝĐƌŽďŝŽůŽŐǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲ
ŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϰ͕�ϭϲϴͲϴϲ͘�

/&K�ϭϲϰϳϬ Η>ŝƐĚŝǇĂŶƚŝ͕�W͕͘�ϮϬϬϬ͘�^ǇƐƚĞŵĂƚŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�;,ĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ůŽǀĂŶŝĞŶƐŝƐ�;&ƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͕͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵŶĞŶƐŝƐ�;�Ăƌƌ�ϭϵϱϴͿ�ĐŽŵď͘�ŶŽǀ͘�  
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϲ͕�ϭϰϳͲϭϲϱ͘Η

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ <ŽŵďƵĐŚĂ �:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�^D�ϲϱϭϯ z�D����;z͘Ϳ͗��ĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͕͘�
ĨŽƌ�ƚŚĞ�ĐĞůůƵůŽƐĞͲĨŽƌŵŝŶŐ�ĂŶĚ�ĐĞůůƵůŽƐĞͲůĞƐƐ͕�ĂĐĞƚĂƚĞͲ
ŽǆŝĚŝǌŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ǁŝƚŚ�ƚŚĞ�YͲϭϬ�ƐǇƐƚĞŵ͘�:͘�
'ĞŶ͘��ƉƉů͘�DŝĐƌŽďŝŽů͕͘�ϭϵϴϯ͕�Ϯϵ͕�ϰϭϳͲϰϮϬ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽďĂĐƚĞƌŝĂĐĞĂĞ �ŐƌŽĐŽĐĐƵƐ �ŐƌŽĐŽĐĐƵƐ�ĐĂƐĞŝ �ĂŝƌǇ ZŽƚŚ��͕�DŝĞƐĐŚĞƌ�^ĐŚǁĞŶŶŝŶŐĞƌ�^͕�,ĂƐůĞƌ�D͕��ƵŐƐƚĞƌͲDĞŝĞƌ��͕�
>ĂĐƌŽŝǆ��͘�ϮϬϭϬ͘�WŽƉƵůĂƚŝŽŶ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƚǁŽ�ĂŶƚŝůŝƐƚĞƌŝĂů�ĐŚĞĞƐĞ�
ƐƵƌĨĂĐĞ�ĐŽŶƐŽƌƚŝĂ�ƌĞǀĞĂůĞĚ�ďǇ�ƚĞŵƉŽƌĂůƚĞŵƉĞƌĂƚƵƌĞ�ŐƌĂĚŝĞŶƚ�
ŐĞů�ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘��D��DŝĐƌŽďŝŽů͘�ϭϬ͕ϳϰ͘

�^DϭϴϬϲϭ �ŽƌĂ�E͕�sĂŶĐĂŶŶĞǇƚ�D͕�'ĞůƐŽŵŝŶŽ�Z͕�^ǁŝŶŐƐ�:͕��ƌĞŶŶĂŶ�
E͕��ŽŐĂŶ�dD͕�>ĂƌƉŝŶ�^͕��ĞƐŵĂƐƵƌĞƐ�E͕�>ĞĐŚŶĞƌ�&�͕�
<ƌŽƉƉĞŶƐƚĞĚƚ�ZD͕�tĂƌĚ���͕�'ŽŽĚĨĞůůŽǁ�D͘�ϮϬϬϳ͘�
�ŐƌŽĐŽĐĐƵƐ�ĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞƐ�
ŽĨ�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϳ͕�
ϵϮͲϵϳ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϭϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ĂĐĞƚŝ �ĐĞƚŽďĂĐƚĞƌ�
ĂĐĞƚŝ�ƐƵďƐƉ͘�ĂĐĞƚŝ

sŝŶĞŐĂƌ �ĞƉƉƵ͕�d͕͘�ϭϵϵϯͲϭϵϵϰ͘�'ĞŶĞƚŝĐ�ŽƌŐĂŶŝǌĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ĨŽƌ�ĂĐĞƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�ϲϰ͕�
ϭϮϭͲϯϱ͘

�d���ϭϱϵϳϯ �Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͕͘�ϭϵϳϰ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�/Ŷ͗�
�ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�
ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�
tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ �ŽĐŽĂ͕��ŽĨĨĞĞ �ůĞĞŶǁĞƌĐŬ͕�/͕͘�ϮϬϬϴ͘��ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶ�ŚĞĂƉ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϴ;Wƚ�ϵͿ͕�ϮϭϴϬͲϱ͘

�^D�ϭϵϱϵϲ �ůĞĞŶǁĞƌĐŬ͕�/͕͘�ϮϬϬϴ͘��ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�
ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶ�ŚĞĂƉ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϴ;Wƚ�ϵͿ͕�ϮϭϴϬͲϱ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ŝŶƚĞƌŵĞĚŝƵƐ <ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�^D�ϭϭϴϬϰ �K�^�,�;�͘Ϳ͕�dZ��<�;:͘Ϳ͕�^/�s�Z^�;D͘Ϳ�ĂŶĚ�d�h��Z�;D͘Ϳ͗�
�ĐĞƚŽďĂĐƚĞƌ�ŝŶƚĞƌŵĞĚŝƵƐ�ƐƉ͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͕͘�
ϭϵϵϴ͕�Ϯϭ͕�ϮϮϬͲϮϮϵ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ůŽǀĂŶŝĞŶƐŝƐ sĞŐĞƚĂďůĞƐ KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�
ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�
ϮϴϲͲϵϭ͘ 

/&K�ϭϲϲϬϲ >ŝƐĚŝǇĂŶƚŝ͕�W͕͘�ϮϬϬϬ͘�^ǇƐƚĞŵĂƚŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�;,ĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ůŽǀĂŶŝĞŶƐŝƐ�;&ƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͕͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵŶĞŶƐŝƐ�;�Ăƌƌ�ϭϵϱϴͿ�ĐŽŵď͘�ŶŽǀ͘�  
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϲ͕�ϭϰϳͲϭϲϱ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ŵĂůŽƌƵŵ sŝŶĞŐĂƌ 'ƵůůŽ͕�D͕͘�ϮϬϬϴ͘��ĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�
ǀŝŶĞŐĂƌ͗�ƉŚĞŶŽƚǇƉŝĐ�ƚƌĂŝƚƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�
ƐĞůĞĐƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϮϱ͕�ϰϲͲϱϯ͘�

�^D�ϭϰϯϯϳ �ůĞĞŶǁĞƌĐŬ͕�/͕͘�ϮϬϬϮ͘�ZĞͲĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ĐĞƚŽďĂĐƚĞƌ͕�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ĐĞƌĞǀŝƐŝĂĞ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ŵĂůŽƌƵŵ�ƐƉ͘�ŶŽǀ͘ 
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϮ;Wƚ�ϱͿ͕�ϭϱϱϭͲϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�
ŶŝƚƌŽŐĞŶŝĨŝŐĞŶƐ

<ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

>D'�Ϯϯϰϵϴ �hdd��;�͘Ϳ�ĂŶĚ�'��,,h/�;Z͘Ϳ͗�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�
�ĐĞƚŽďĂĐƚĞƌ�ŶŝƚƌŽŐĞŶŝĨŝŐĞŶƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
<ŽŵďƵĐŚĂ�ƚĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϮϬϬϲ͕�ϱϲ͕�
ϭϴϵϵͲϭϵϬϯ͘�

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ŽƌŝĞŶƚĂůŝƐ sĞŐĞƚĂďůĞƐ KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�
ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�
ϮϴϲͲϵϭ͘

�d���ϭϮϴϳϱ >ŝƐĚŝǇĂŶƚŝ͕�W͕͘�ϮϬϬϭ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐƚƌĂŝŶƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�ƐŽƵƌĐĞƐ͕�ĂŶĚ�ƉƌŽƉŽƐĂůƐ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�
DŝĐƌŽďŝŽů͘�ϰϳ͕�ϭϭϵͲϭϯϭ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ sŝŶĞŐĂƌ DĂŵůŽƵŬ��͕�,ŝĚĂůŐŽ��͕�dŽƌŝũĂ�D:͕�Ğƚ�Ăů͘��ǀĂůƵĂƚŝŽŶ�ĂŶĚ�
ŽƉƚŝŵŝƐĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝĂů�ŐĞŶŽŵŝĐ��E��ĞǆƚƌĂĐƚŝŽŶ�ĨŽƌ�ŶŽͲ
ĐƵůƚƵƌĞ�ƚĞĐŚŶŝƋƵĞƐ�ĂƉƉůŝĞĚ�ƚŽ�ǀŝŶĞŐĂƌƐ΀:΁͘&ŽŽĚ�DŝĐƌŽďŝŽů͕�ϮϬϭϭ͕�
Ϯϴ;ϳͿ͗ϭϯϳϰͲϭϯϳϵ͘� �

�d���ϭϮϴϳϲ >ŝƐĚŝǇĂŶƚŝ͕�W͕͘�<ĂǁĂƐĂŬŝ͕�,͕͘�^ĞŬŝ͕�d͕͘�zĂŵĂĚĂ͕�z͕͘�
hĐŚŝŵƵƌĂ͕�d͕͘�Θ�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϬͿ͘�^ǇƐƚĞŵĂƚŝĐ�ƐƚƵĚǇ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ�ĂĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ĂĐĞƚŽďĂĐƚĞƌ�
ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂĐĞƚŽďĂĐƚĞƌ�ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͘�
ĂĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�;ŚĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͘�
ĂĐĞƚŽďĂĐƚĞƌ�ůŽǀĂŶŝĞŶƐŝƐ�;ĨƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͘�
ĂŶĚ�ĂĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵ͘�:ŽƵƌŶĂů�ŽĨ�'ĞŶĞƌĂů�Θ��ƉƉůŝĞĚ�
DŝĐƌŽďŝŽůŽŐǇ͕�ϰϲ;ϯͿ͕�ϭϰϳͲϭϲϱ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ƉĂƐƚĞƵƌŝĂŶƵƐ �ĐĞƚŽďĂĐƚĞƌ�
ƉĂƐƚĞƵƌŝĂŶƵƐ�
ƐƵďƐƉ͘�
ƉĂƐƚĞƵƌŝĂŶƵƐ

sŝŶĞŐĂƌ͕��ŽĐŽĂ EĂŶĚĂ͕�<͕͘�dĂŶŝŐƵĐŚŝ͕�D͕͘�hũŝŬĞ͕�^͕͘�/ƐŚŝŚĂƌĂ͕�E͕͘�DŽƌŝ͕�,͕͘�KŶŽ͕�
,͕͘�DƵƌŽŽŬĂ͕�z͕͘�ϮϬϬϭ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ĂĐĞƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƌŝĐĞ�ǀŝŶĞŐĂƌ�;ŬŽŵĞƐƵͿ�
ĂŶĚ�ƵŶƉŽůŝƐŚĞĚ�ƌŝĐĞ�ǀŝŶĞŐĂƌ�;ŬƵƌŽƐƵͿ�ƉƌŽĚƵĐĞĚ�ŝŶ�:ĂƉĂŶ͘��ƉƉů�
�ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϳ͕�ϵϴϲͲϵϬ͘

�d���ϭϮϴϳϰ �Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͕͘�ϭϵϳϰ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�/Ŷ͗�
�ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�
ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�
tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ sŝŶĞŐĂƌ ^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�
ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘

�^D�ϭϭϴϮϱ ^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴď͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ sŝŶĞŐĂƌ͕��ŽĐŽĂ EŝĞůƐĞŶ͕��͘^͕͘�ϮϬϬϳ͘�dŚĞ�ŵŝĐƌŽďŝŽůŽŐǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲ
ŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϰ͕�ϭϲϴͲϴϲ͘�

/&K�ϭϲϲϬϰ >ŝƐĚŝǇĂŶƚŝ͕�W͕͘�ϮϬϬϭ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐƚƌĂŝŶƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�ƐŽƵƌĐĞƐ͕�ĂŶĚ�ƉƌŽƉŽƐĂůƐ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�
DŝĐƌŽďŝŽů͘�ϰϳ͕�ϭϭϵͲϭϯϭ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ƚƌŽƉŝĐĂůŝƐ �ŽĐŽĂ͕��ŽĨĨĞĞ EŝĞůƐĞŶ͕��͘^͕͘�ϮϬϬϳ͘�dŚĞ�ŵŝĐƌŽďŝŽůŽŐǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲ
ŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϰ͕�ϭϲϴͲϴϲ͘�

/&K�ϭϲϰϳϬ Η>ŝƐĚŝǇĂŶƚŝ͕�W͕͘�ϮϬϬϬ͘�^ǇƐƚĞŵĂƚŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�;,ĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ůŽǀĂŶŝĞŶƐŝƐ�;&ƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͕͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵŶĞŶƐŝƐ�;�Ăƌƌ�ϭϵϱϴͿ�ĐŽŵď͘�ŶŽǀ͘�  
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϲ͕�ϭϰϳͲϭϲϱ͘Η

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ �ĐĞƚŽďĂĐƚĞƌ �ĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ <ŽŵďƵĐŚĂ �:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�^D�ϲϱϭϯ z�D����;z͘Ϳ͗��ĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͕͘�
ĨŽƌ�ƚŚĞ�ĐĞůůƵůŽƐĞͲĨŽƌŵŝŶŐ�ĂŶĚ�ĐĞůůƵůŽƐĞͲůĞƐƐ͕�ĂĐĞƚĂƚĞͲ
ŽǆŝĚŝǌŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ǁŝƚŚ�ƚŚĞ�YͲϭϬ�ƐǇƐƚĞŵ͘�:͘�
'ĞŶ͘��ƉƉů͘�DŝĐƌŽďŝŽů͕͘�ϭϵϴϯ͕�Ϯϵ͕�ϰϭϳͲϰϮϬ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽďĂĐƚĞƌŝĂĐĞĂĞ �ŐƌŽĐŽĐĐƵƐ �ŐƌŽĐŽĐĐƵƐ�ĐĂƐĞŝ �ĂŝƌǇ ZŽƚŚ��͕�DŝĞƐĐŚĞƌ�^ĐŚǁĞŶŶŝŶŐĞƌ�^͕�,ĂƐůĞƌ�D͕��ƵŐƐƚĞƌͲDĞŝĞƌ��͕�
>ĂĐƌŽŝǆ��͘�ϮϬϭϬ͘�WŽƉƵůĂƚŝŽŶ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƚǁŽ�ĂŶƚŝůŝƐƚĞƌŝĂů�ĐŚĞĞƐĞ�
ƐƵƌĨĂĐĞ�ĐŽŶƐŽƌƚŝĂ�ƌĞǀĞĂůĞĚ�ďǇ�ƚĞŵƉŽƌĂůƚĞŵƉĞƌĂƚƵƌĞ�ŐƌĂĚŝĞŶƚ�
ŐĞů�ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘��D��DŝĐƌŽďŝŽů͘�ϭϬ͕ϳϰ͘

�^DϭϴϬϲϭ �ŽƌĂ�E͕�sĂŶĐĂŶŶĞǇƚ�D͕�'ĞůƐŽŵŝŶŽ�Z͕�^ǁŝŶŐƐ�:͕��ƌĞŶŶĂŶ�
E͕��ŽŐĂŶ�dD͕�>ĂƌƉŝŶ�^͕��ĞƐŵĂƐƵƌĞƐ�E͕�>ĞĐŚŶĞƌ�&�͕�
<ƌŽƉƉĞŶƐƚĞĚƚ�ZD͕�tĂƌĚ���͕�'ŽŽĚĨĞůůŽǁ�D͘�ϮϬϬϳ͘�
�ŐƌŽĐŽĐĐƵƐ�ĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞƐ�
ŽĨ�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϳ͕�
ϵϮͲϵϳ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϭϱ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�ĂƵƌĞƐĐĞŶƐ �ĂŝƌǇ �ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͕͘�ϭϵϵϵ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�
ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϯϯϰϰ W,/>>/W^�;,͘�͘Ϳ͗��ŚĂƌĂĐƚĞƌŝǌĂƚŝŝŽŶ�ŽĨ�ƚŚĞ�ƐŽŝů�ŐůŽďŝĨŽƌŵĞ�
ďĂĐƚĞƌŝĂ͘�/ŽǁĂ�^ƚĂƚĞ�:ŽƵƌŶĂů�ŽĨ�^ĐŝĞŶĐĞ͕�ϭϵϱϯ͕�Ϯϳ͕�
ϮϰϬͲϮϰϭ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�
ĐƌǇƐƚĂůůŽƉŽŝĞƚĞƐ

�ĂŝƌǇ �ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͕͘�ϭϵϵϵ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�
ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϱϰϴϭ �E^/'E�;:͘�͘Ϳ�ĂŶĚ�Z/dd�E��Z'�;^͘�͘Ϳ͗���ĐƌǇƐƚĂůůŝŶĞ�
ƉŝŐŵĞŶƚ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ�ϮͲŚǇĚƌŽǆǇƉǇƌŝĚŝŶĞ�ďǇ�
�ƌƚŚƌŽďĂĐƚĞƌ�ĐƌǇƐƚĂůůŽƉŽŝĞƚĞƐ�Ŷ͘�ƐƉ͘��ƌĐŚŝǀ�Ĩƺƌ�
DŝŬƌŽďŝŽůŽŐŝĞ͕�ϭϵϲϯ͕�ϰϳ͕�ϭϯϳͲϭϱϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�ŐůŽďŝĨŽƌŵŝƐ �ĂŝƌǇ &Žǆ͕�W͘&͕͘��ϮϬϬϬ͘�&ƵŶĚĂŵĞŶƚĂůƐ�ŽĨ�ĐŚĞĞƐĞ�ƐĐŝĞŶĐĞ͘�^ƉƌŝŶŐĞƌ͘ �d���ϴϬϭϬ �ŽŶŶ͕�,͘:͕͘�ϭϵϮϴ͘���ƚǇƉĞ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂďƵŶĚĂŶƚ�ŝŶ�
ƉƌŽĚƵĐƚŝǀĞ�ƐŽŝůƐ͕�ďƵƚ�ĂƉƉĂƌĞŶƚůǇ�ůĂĐŬŝŶŐ�ŝŶ�ĐĞƌƚĂŝŶ�
ƐŽŝůƐ�ŽĨ�ůŽǁ�ƉƌŽĚƵĐƚŝǀŝƚǇ͘�EĞǁ�zŽƌŬ�^ƚĂƚĞ��ŐƌŝĐƵůƚƵƌĂů�
�ǆƉĞƌŝŵĞŶƚĂů�^ƚĂƚŝŽŶ�dĞĐŚŶŝĐĂů��ƵůůĞƚŝŶ�EŽ͘�ϭϯϴ͗ϯʹϮϲ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�ŝůŝĐŝƐ �ĂŝƌǇ �ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͕͘�ϭϵϵϵ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�
ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϰϮϲϰ �K>>/E^�;D͘�͘Ϳ͕�:KE�^�;�͘Ϳ�ĂŶĚ�<ZKWW�E^d��d�;Z͘D͘Ϳ͗�
ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ŝůŝĐŝƐ�;DĂŶĚĞů͕�'ƵďĂ�
ĂŶĚ�>ŝƚƐŬǇͿ�ŝŶ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ĂƐ��ƌƚŚƌŽďĂĐƚĞƌ�
ŝůŝĐŝƐ�ĐŽŵď͘�ŶŽǀ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘��ďƚ͘�ϭ�KƌŝŐ͕͘�ϭϵϴϭ͕��Ϯ͕�ϯϭϴͲϯϮϯ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�
ƉƌŽƚŽƉŚŽƌŵŝĂĞ

�ĂŝƌǇ �ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͕͘�ϭϵϵϵ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�
ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϵϮϳϭ ^d��<��Z�E�d�;�͘Ϳ͕�&Kt>�Z�;s͘:͘Ϳ͕�&/��>�Z�;&͘Ϳ�
ĂŶĚ�^�/>�Z�;,͘Ϳ͗�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ��ƌƚŚƌŽďĂĐƚĞƌ�
ŶŝĐŽƚŝĂŶĂĞ�ĂŶĚ�ƌĞůĂƚĞĚ�ƚĂǆĂ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�
ƵƌĂƚŽǆǇĚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌƚŚƌŽďĂĐƚĞƌ�ƐƵůĨƵƌĞƵƐ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�ƌĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ƉƌŽƚŽƉŚŽƌŵŝĂĞ�
ĂƐ��ƌƚŚƌŽďĂĐƚĞƌ�ƉƌŽƚŽƉŚŽƌŵŝĂĞ�ĐŽŵď͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͕͘�ϭϵϴϯ͕�ϰ͕�ϰϳϬͲϰϴϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂĐŝůůĂĐĞĂĞ �ĂĐŝůůƵƐ� �ĂĐŝůůƵƐ�ĂŵǇůŽůŝƋƵĞĨĂĐŝĞŶƐ &ŝƐŚ �ĂŵĂŶ�D�͕�ϮϬϭϭ͘�EŽǀĞů�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƚŽ�ŝŶŚŝďŝƚ�ďŝŽŐĞŶŝĐ�
ĂŵŝŶĞƐ�ĂĐĐƵŵƵůĂƚŝŽŶ�ĚƵƌŝŶŐ�ĨŝƐŚ�ƐĂƵĐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘ 
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϰϱ;ϭͿ͗ϴϰͲϵϭ͘

�d���ϮϯϯϱϬ WƌŝĞƐƚ͕�&͘'͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�^ŚƵƚĞ͕�>͘�͕͘��ĞƌŬĞůĞǇ͕�
Z͘�͘t͕͘�ϭϵϴϳ͘��ĂĐŝůůƵƐ�ĂŵǇůŽůŝƋƵĞĨĂĐŝĞŶƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�
ZĞǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϯϳ͕�ϲϵͲϳϭ

Monera &ŝƌŵŝĐƵƚĞƐ �ĂĐŝůůĂĐĞĂĞ �ĂĐŝůůƵƐ� �ĂĐŝůůƵƐ�ĐŽĂŐƵůĂŶƐ �ŽĐŽĂ ^ĐŚǁĂŶ͕�Z͘&͕͘�sĂŶĞƚƚŝ͕�D͘�͘�͕͘�^ŝůǀĂ͕��͘K͕͘�>ŽƉĞǌ͕��͕͘�ĚĞ�DŽƌĂĞƐ͕�
�͘�͕͘�ϭϵϴϲ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂĞƌŽďŝĐ͕�ƐƉŽƌĞͲ
ĨŽƌŵŝŶŐ�ďĂĐƚĞƌŝĂ 
ĨƌŽŵ�ĐĂĐĂŽ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŝŶ��ĂŚŝĂ͘�:͘�&ŽŽĚ�^Đŝ͘�ϱϭ͗ϭϱϴϯʹϭϱϴϰ͘

�d���ϳϬϱϬ ,�DD�Z͕��͘t͕͘�ϭϵϭϱ͘��ĂĐƚĞƌŝŽůŽŐŝĐĂů�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�
ĐŽĂŐƵůĂƚŝŽŶ�ŽĨ�ĞǀĂƉŽƌĂƚĞĚ�ŵŝůŬ͘�/ŽǁĂ 
�Őƌ͘��ǆƉƚ͘�^ƚĂ͕͘�ZĞƐ͘��Ƶůů͘�ϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂĐŝůůĂĐĞĂĞ �ĂĐŝůůƵƐ� �ĂĐŝůůƵƐ�ƐƵďƚŝůŝƐ ^ŽǇ EĂŐĂŵŝ͕�z͕͘�dĂŶĂŬĂ͕�d͕͘�ϭϵϴϲ͘�DŽůĞĐƵůĂƌ�ĐůŽŶŝŶŐ�ĂŶĚ�ŶƵĐůĞŽƚŝĚĞ�
ƐĞƋƵĞŶĐĞ�ŽĨ�Ă��E��ĨƌĂŐŵĞŶƚ�ĨƌŽŵ��ĂĐŝůůƵƐ�ŶĂƚƚŽ�ƚŚĂƚ�ĞŶŚĂŶĐĞƐ�
ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞĂƐĞƐ�ĂŶĚ�ůĞǀĂŶƐƵĐƌĂƐĞ�ŝŶ�
�ĂĐŝůůƵƐ�ƐƵďƚŝůŝƐ͘�:��ĂĐƚĞƌŝŽů͘�ϭϲϲ͕�ϮϬͲϴ͘ 
tĂŶŐ͕�:͕͘�&ƵŶŐ͕��͘z͕͘�ϭϵϵϲ͘��ůŬĂůŝŶĞͲĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͗�Ă�ƌĞǀŝĞǁ�
ǁŝƚŚ�ĞŵƉŚĂƐŝƐ�ŽŶ�ƉŝĚĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘��ƌŝƚ�ZĞǀ�DŝĐƌŽďŝŽů͘�ϮϮ͕�
ϭϬϭͲϯϴ͘

�d���ϲϬϱϭ 'ŝďƐŽŶ͕�d͕͘�'ŽƌĚŽŶ͕�Z͕͘�ϭϵϳϰ͘��ŶĚŽƐƉŽƌĞͲĨŽƌŵŝŶŐ�ƌŽĚƐ�
ĂŶĚ�ĐŽĐĐŝ͘�&ĂŵŝůǇ�/͘��ĂĐŝůůĂĐĞĂ͕�ŐĞŶƵƐ�/͘��ĂĐŝůůƵƐ��ŽŚŶ͕�
Ɖ͘�ϱϮϵͲϱϱϬ͘�/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘��'ŝďƐŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕�
�ĞƌŐĞǇΖƐ�ŵĂŶƵĂů�ŽĨ�ĚĞƚĞƌŵŝŶĂƚŝǀĞ�ďĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�
dŚĞ�tŝůůŝĂŵƐ�Θ�tŝůŬŝŶƐ��Ž͕͘��ĂůƚŝŵŽƌĞ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĚĞůůŽǀŝďƌŝŽŶĂĐĞĂĞ �ĚĞůůŽǀŝďƌŝŽ �ĚĞůůŽǀŝďƌŝŽ�ďĂĐƚĞƌŝŽǀŽƌƵƐ sĂƌŝŽƵƐ͕�Ă͘Ž͘�
ŵƵƐŚƌŽŽŵƐ

�ŵŵĂ���^ĂǆŽŶ͕�ZŽďĞƌƚ�t�:ĂĐŬƐŽŶ͕�^ŚŽďŝƚĂ��ŚƵŵďƌĂ͕�dŝŵ�
^ŵŝƚŚ�ĂŶĚ�Z��ůŝǌĂďĞƚŚ�^ŽĐŬĞƚƚ͘��ĚĞůůŽǀŝďƌŝŽ�ďĂĐƚĞƌŝŽǀŽƌƵƐ�
,�ϭϬϬ�ŐƵĂƌĚƐ�ĂŐĂŝŶƐƚ�WƐĞƵĚŽŵŽŶĂƐ�ƚŽůĂĂƐŝŝ�ďƌŽǁŶͲďůŽƚĐŚ�
ůĞƐŝŽŶƐ�ŽŶ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�ƉŽƐƚͲŚĂƌǀĞƐƚ��ŐĂƌŝĐƵƐ�ďŝƐƉŽƌƵƐ�
ƐƵƉĞƌŵĂƌŬĞƚ�ŵƵƐŚƌŽŽŵƐ͘��D��DŝĐƌŽďŝŽůŽŐǇϮϬϭϰϭϰ͗ϭϲϯ͕��K/͗�
ϭϬ͘ϭϭϴϲͬϭϰϳϭͲϮϭϴϬͲϭϰͲϭϲϯ

�^DͲϱϬϳϬϭ /Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϬ͗ϮϲϮ�;�>Ϳ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂĚŽůĞƐĐĞŶƚŝƐ

�ĂŝƌǇ ZĂďŝƵ͕��͘�͕͘�ϮϬϬϭ͘�^ǇŶƚŚĞƐŝƐ�ĂŶĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�
ŶŽǀĞů�ŐĂůĂĐƚŽͲŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ďǇ�ďĞƚĂͲŐĂůĂĐƚŽƐŝĚĂƐĞƐ�ĨƌŽŵ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϳ͕�ϮϱϮϲͲϯϬ͘

�d���ϭϱϳϬϯ ZĞƵƚĞƌ͕�'͕͘�ϭϵϲϯ͘�sĞƌŐůĞŝĐŚĞŶĚĞ�hŶƚĞƌƐƵĐŚƵŶŐĞ�ƺďĞƌ�ĚŝĞ�
�ŝĨŝĚƵƐͲ&ůŽƌĂ�ŝŵ�^ćƵŐůŝŶŐƐͲ�ƵŶĚ��ƌǁĂĐŚƐĞŶĞŶƐƚƵŚů͘ 
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϭϵϭ�ϰϴϲʹϱϬϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂŶŝŵĂůŝƐ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ�
ĂŶŝŵĂůŝƐ

�ĂŝƌǇ �ŝĂǀĂƚŝ͕��͕͘�DĂƚƚĂƌĞůůŝ͕�W͕͘��ƌŽĐŝĂŶŝ͕�&͕͘�ϭϵϵϮ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
ďŝĨ ŝĚŽďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ƉƌŽĚƵĐƚƐ͘�DŝĐƌŽďŝŽůŽŐŝĐĂ�
ϭϱ͕�ϳͲϭϯ͘

�d���ϮϱϱϮϳ DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϲϵ͘��ŽŵƉĂƌĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ŽŶ�
ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĂůŝŵĞŶƚĂƌǇ�ƚƌĂĐƚ�ŽĨ�
ŵĂŶ�ĂŶĚ�ĂŶŝŵĂůƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϮϭϬ�ϱϮʹϲϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂŶŝŵĂůŝƐ� �ŝĨ ŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ�
ůĂĐƚŝƐ

�ĂŝƌǇ͕�ďĞĞƌ͕�
ǀĞŐĞƚĂďůĞ�ũƵŝĐĞ͕�
ĨƌƵŝƚ�ũƵŝĐĞ

�ŝĂǀĂƚŝ͕��͕͘�DĂƚƚĂƌĞůůŝ͕�W͕͘��ƌŽĐŝĂŶŝ͕�&͕͘�ϭϵϵϮ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
ďŝĨ ŝĚŽďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ƉƌŽĚƵĐƚƐ͘�DŝĐƌŽďŝŽůŽŐŝĐĂ�
ϭϱ͕�ϳͲϭϯ͘��^ŽŚƌĂďǀĂŶĚŝ͕�^͖͘�DŽƵƐĂǀŝ͕�^͘�D͖͘�ZĂǌĂǀŝ͕�^͘�,͕͘�^ŚĂŚĞĞĚ�
�ĞŚĞƐƚŝ͕�ϮϬϭϬ͘�sŝĂďŝůŝƚǇ�ŽĨ�ƉƌŽďŝŽƚŝĐ�ďĂĐƚĞƌŝĂ�ŝŶ�ůŽǁ�ĂůĐŽŚŽů�
ĂŶĚ�ŶŽŶͲĂůĐŽŚŽůŝĐ�ďĞĞƌ�ĚƵƌŝŶŐ�ƌĞĨƌŝŐĞƌĂƚĞĚ�ƐƚŽƌĂŐĞ͘�ϵϯ͕�ϭϬϰͲ
ϭϬϴ͘��ƵƌƵůĞĂŶƵ͕��ůĂƵĚŝĂ͖�EŝĐŽůĞƐĐƵ͕��ĂƌŵĞŶ͖��ǀƌĂŵ͕��ĂŶŝĞůĂ͖�
DĂŶĞĂ͕�/ƵůŝĂŶĂ͖��ƌĂƚƵ͕�DĂŐĚĂ͕�ϮϬϭϮ͘��ĨĨĞĐƚƐ�ŽĨ�ǇĞĂƐƚ�ĞǆƚƌĂĐƚ�ĂŶĚ�
ĚŝĨĨĞƌĞŶƚ�ĂŵŝŶŽ�ĂĐŝĚƐ�ŽŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƐŽŵĞ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�
ĐĂďďĂŐĞ�ũƵŝĐĞ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ�
��ͲϭϮ͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�Ϯϭ͕�ϲϵϭͲϲϵϵ͘�^ĂĂƌĞůĂ͕�
DĂƌŝĂ͖�sŝƌŬĂũćƌǀŝ͕�/ůŬŬĂ͖��ůĂŬŽŵŝ͕�,ĂŶŶĂͲ>ĞĞŶĂ͖�^ŝŐǀĂƌƚͲDĂƚƚŝůĂ͕�
WŝĂ͖�DćƚƚƂ͕�:ĂĂŶĂ͕�ϮϬϬϲ͘�^ƚĂďŝůŝƚǇ�ĂŶĚ�ĨƵŶĐƚŝŽŶĂůŝƚǇ�ŽĨ�ĨƌĞĞǌĞͲ
ĚƌŝĞĚ�ƉƌŽďŝŽƚŝĐ��ŝĨ ŝĚŽďĂĐƚĞƌŝƵŵ�ĐĞůůƐ�ĚƵƌŝŶŐ�ƐƚŽƌĂŐĞ�ŝŶ�ũƵŝĐĞ�
ĂŶĚ�ŵŝůŬ͘�sdd�dĞĐŚŶŝĐĂů�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�ŽĨ�&ŝŶůĂŶĚ͗�sdd�
WƵďůŝĐĂƚŝŽŶƐ͘

�^D�ϭϬϭϰϬ DĞŝůĞ͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�ZƵĞŐĞƌ͕�h͕͘�'Ƶƚ͕��͕͘�<ĂƵĨŵĂŶŶ͕�W͕͘�
�ĂƐĞŶ͕�'͕͘�tĞŶŐĞƌ͕�^͕͘�dĞƵďĞƌ͕�D͕͘�ϭϵϵϳ͘��ŝĨ ŝĚŽďĂĐƚĞƌŝƵŵ�
ůĂĐƚŝƐ�ƐƉ͘ŶŽǀ͕͘�Ă�ŵŽĚĞƌĂƚĞůǇ�ŽǆǇŐĞŶ�ƚŽůĞƌĂŶƚ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϮϬ͕�
ϱϳʹϲϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ďŝĨŝĚƵŵ �ĂŝƌǇ sĞŶƚůŝŶŐ͕��͘>͕͘�DŝƐƚƌǇ͕�s͘s͕͘�ϭϵϵϯ͘�'ƌŽǁƚŚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ďŝĨ ŝĚŽďĂĐƚĞƌŝĂ�ŝŶ�ƵůƚƌĂĨŝůƚĞƌĞĚ�ŵŝůŬ͘��:��ĂŝƌǇ�^Đŝ͘�ϳϲ͕�ϵϲϮͲϳϭ͘�

�d���ϮϵϱϮϭ KƌůĂͲ:ĞŶƐĞŶ͕�^͕͘�ϭϵϮϰ͘�>Ă�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ďƌĞǀĞ �ĂŝƌǇ͕�^ŽǇ ^ĐĂůĂďƌŝŶŝ͕�W͕͘�ZŽƐƐŝ͕�D͕͘�^ƉĞƚƚŽůŝ͕�W͕͘�DĂƚƚĞƵǌǌŝ͕��͕͘�ϭϵϵϴ͘� �
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƚƌĂŝŶƐ�ĨŽƌ�ƵƐĞ�ŝŶ�ƐŽǇŵŝůŬ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϯϵ͕�ϮϭϯͲϵ͘

�d���ϭϱϳϬϬ ZĞƵƚĞƌ͕�'͕͘�ϭϵϲϯ͘�sĞƌŐůĞŝĐŚĞŶĚĞ�hŶƚĞƌƐƵĐŚƵŶŐĞ�ƺďĞƌ�ĚŝĞ�
�ŝĨŝĚƵƐͲ&ůŽƌĂ�ŝŵ�^ćƵŐůŝŶŐƐͲ�ƵŶĚ��ƌǁĂĐŚƐĞŶĞŶƐƚƵŚů͘ 
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϭϵϭ�ϰϴϲʹϱϬϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ůŽŶŐƵŵ�ƐƵďƐƉ͘�
/ŶĨĂŶƚŝƐ

�ĂŝƌǇ �ĂŝŐůĞ��͕�ZŽǇ��͕���ĞůĂŶŐĞƌ�'͕�sƵŝůĞŵĂƌĚ�:�͕�ϭϵϵϵ͘�WƌŽĚƵĐƚŝŽŶ�
ŽĨ�ƉƌŽďŝŽƚŝĐ�ĐŚĞĞƐĞ�;ĐŚĞĚĚĂƌͲůŝŬĞ�ĐŚĞĞƐĞͿ�ƵƐŝŶŐ�ĞŶƌŝĐŚĞĚ�
ĐƌĞĂŵ�ĨĞƌŵĞŶƚĞĚ�ďǇ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ŝŶĨĂŶƚŝƐ͘:��ĂŝƌǇ�^Đŝ͘�
ϴϮ;ϲͿ͗ϭϬϴϭͲϵϭ͘

�d��ϭϱϲϵϳ ZĞƵƚĞƌ�'͕͘�ϭϵϳϭ͘��ĞƐŝŐŶĂƚŝŽŶ�ŽĨ�ƚǇƉĞ�ƐƚƌĂŝŶƐ�ĨŽƌ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�Ϯϭ͕�
ϮϳϯͲϮϳϱ͘�

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϭϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�ĂƵƌĞƐĐĞŶƐ �ĂŝƌǇ �ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͕͘�ϭϵϵϵ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�
ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϯϯϰϰ W,/>>/W^�;,͘�͘Ϳ͗��ŚĂƌĂĐƚĞƌŝǌĂƚŝŝŽŶ�ŽĨ�ƚŚĞ�ƐŽŝů�ŐůŽďŝĨŽƌŵĞ�
ďĂĐƚĞƌŝĂ͘�/ŽǁĂ�^ƚĂƚĞ�:ŽƵƌŶĂů�ŽĨ�^ĐŝĞŶĐĞ͕�ϭϵϱϯ͕�Ϯϳ͕�
ϮϰϬͲϮϰϭ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�
ĐƌǇƐƚĂůůŽƉŽŝĞƚĞƐ

�ĂŝƌǇ �ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͕͘�ϭϵϵϵ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�
ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϱϰϴϭ �E^/'E�;:͘�͘Ϳ�ĂŶĚ�Z/dd�E��Z'�;^͘�͘Ϳ͗���ĐƌǇƐƚĂůůŝŶĞ�
ƉŝŐŵĞŶƚ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ�ϮͲŚǇĚƌŽǆǇƉǇƌŝĚŝŶĞ�ďǇ�
�ƌƚŚƌŽďĂĐƚĞƌ�ĐƌǇƐƚĂůůŽƉŽŝĞƚĞƐ�Ŷ͘�ƐƉ͘��ƌĐŚŝǀ�Ĩƺƌ�
DŝŬƌŽďŝŽůŽŐŝĞ͕�ϭϵϲϯ͕�ϰϳ͕�ϭϯϳͲϭϱϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�ŐůŽďŝĨŽƌŵŝƐ �ĂŝƌǇ &Žǆ͕�W͘&͕͘��ϮϬϬϬ͘�&ƵŶĚĂŵĞŶƚĂůƐ�ŽĨ�ĐŚĞĞƐĞ�ƐĐŝĞŶĐĞ͘�^ƉƌŝŶŐĞƌ͘ �d���ϴϬϭϬ �ŽŶŶ͕�,͘:͕͘�ϭϵϮϴ͘���ƚǇƉĞ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂďƵŶĚĂŶƚ�ŝŶ�
ƉƌŽĚƵĐƚŝǀĞ�ƐŽŝůƐ͕�ďƵƚ�ĂƉƉĂƌĞŶƚůǇ�ůĂĐŬŝŶŐ�ŝŶ�ĐĞƌƚĂŝŶ�
ƐŽŝůƐ�ŽĨ�ůŽǁ�ƉƌŽĚƵĐƚŝǀŝƚǇ͘�EĞǁ�zŽƌŬ�^ƚĂƚĞ��ŐƌŝĐƵůƚƵƌĂů�
�ǆƉĞƌŝŵĞŶƚĂů�^ƚĂƚŝŽŶ�dĞĐŚŶŝĐĂů��ƵůůĞƚŝŶ�EŽ͘�ϭϯϴ͗ϯʹϮϲ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�ŝůŝĐŝƐ �ĂŝƌǇ �ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͕͘�ϭϵϵϵ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�
ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϰϮϲϰ �K>>/E^�;D͘�͘Ϳ͕�:KE�^�;�͘Ϳ�ĂŶĚ�<ZKWW�E^d��d�;Z͘D͘Ϳ͗�
ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ŝůŝĐŝƐ�;DĂŶĚĞů͕�'ƵďĂ�
ĂŶĚ�>ŝƚƐŬǇͿ�ŝŶ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ĂƐ��ƌƚŚƌŽďĂĐƚĞƌ�
ŝůŝĐŝƐ�ĐŽŵď͘�ŶŽǀ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘��ďƚ͘�ϭ�KƌŝŐ͕͘�ϭϵϴϭ͕��Ϯ͕�ϯϭϴͲϯϮϯ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ �ƌƚŚƌŽďĂĐƚĞƌ �ƌƚŚƌŽďĂĐƚĞƌ�
ƉƌŽƚŽƉŚŽƌŵŝĂĞ

�ĂŝƌǇ �ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͕͘�ϭϵϵϵ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�
ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϵϮϳϭ ^d��<��Z�E�d�;�͘Ϳ͕�&Kt>�Z�;s͘:͘Ϳ͕�&/��>�Z�;&͘Ϳ�
ĂŶĚ�^�/>�Z�;,͘Ϳ͗�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ��ƌƚŚƌŽďĂĐƚĞƌ�
ŶŝĐŽƚŝĂŶĂĞ�ĂŶĚ�ƌĞůĂƚĞĚ�ƚĂǆĂ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�
ƵƌĂƚŽǆǇĚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌƚŚƌŽďĂĐƚĞƌ�ƐƵůĨƵƌĞƵƐ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�ƌĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ƉƌŽƚŽƉŚŽƌŵŝĂĞ�
ĂƐ��ƌƚŚƌŽďĂĐƚĞƌ�ƉƌŽƚŽƉŚŽƌŵŝĂĞ�ĐŽŵď͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͕͘�ϭϵϴϯ͕�ϰ͕�ϰϳϬͲϰϴϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂĐŝůůĂĐĞĂĞ �ĂĐŝůůƵƐ� �ĂĐŝůůƵƐ�ĂŵǇůŽůŝƋƵĞĨĂĐŝĞŶƐ &ŝƐŚ �ĂŵĂŶ�D�͕�ϮϬϭϭ͘�EŽǀĞů�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƚŽ�ŝŶŚŝďŝƚ�ďŝŽŐĞŶŝĐ�
ĂŵŝŶĞƐ�ĂĐĐƵŵƵůĂƚŝŽŶ�ĚƵƌŝŶŐ�ĨŝƐŚ�ƐĂƵĐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘ 
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϰϱ;ϭͿ͗ϴϰͲϵϭ͘

�d���ϮϯϯϱϬ WƌŝĞƐƚ͕�&͘'͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�^ŚƵƚĞ͕�>͘�͕͘��ĞƌŬĞůĞǇ͕�
Z͘�͘t͕͘�ϭϵϴϳ͘��ĂĐŝůůƵƐ�ĂŵǇůŽůŝƋƵĞĨĂĐŝĞŶƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�
ZĞǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϯϳ͕�ϲϵͲϳϭ

Monera &ŝƌŵŝĐƵƚĞƐ �ĂĐŝůůĂĐĞĂĞ �ĂĐŝůůƵƐ� �ĂĐŝůůƵƐ�ĐŽĂŐƵůĂŶƐ �ŽĐŽĂ ^ĐŚǁĂŶ͕�Z͘&͕͘�sĂŶĞƚƚŝ͕�D͘�͘�͕͘�^ŝůǀĂ͕��͘K͕͘�>ŽƉĞǌ͕��͕͘�ĚĞ�DŽƌĂĞƐ͕�
�͘�͕͘�ϭϵϴϲ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂĞƌŽďŝĐ͕�ƐƉŽƌĞͲ
ĨŽƌŵŝŶŐ�ďĂĐƚĞƌŝĂ 
ĨƌŽŵ�ĐĂĐĂŽ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŝŶ��ĂŚŝĂ͘�:͘�&ŽŽĚ�^Đŝ͘�ϱϭ͗ϭϱϴϯʹϭϱϴϰ͘

�d���ϳϬϱϬ ,�DD�Z͕��͘t͕͘�ϭϵϭϱ͘��ĂĐƚĞƌŝŽůŽŐŝĐĂů�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�
ĐŽĂŐƵůĂƚŝŽŶ�ŽĨ�ĞǀĂƉŽƌĂƚĞĚ�ŵŝůŬ͘�/ŽǁĂ 
�Őƌ͘��ǆƉƚ͘�^ƚĂ͕͘�ZĞƐ͘��Ƶůů͘�ϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂĐŝůůĂĐĞĂĞ �ĂĐŝůůƵƐ� �ĂĐŝůůƵƐ�ƐƵďƚŝůŝƐ ^ŽǇ EĂŐĂŵŝ͕�z͕͘�dĂŶĂŬĂ͕�d͕͘�ϭϵϴϲ͘�DŽůĞĐƵůĂƌ�ĐůŽŶŝŶŐ�ĂŶĚ�ŶƵĐůĞŽƚŝĚĞ�
ƐĞƋƵĞŶĐĞ�ŽĨ�Ă��E��ĨƌĂŐŵĞŶƚ�ĨƌŽŵ��ĂĐŝůůƵƐ�ŶĂƚƚŽ�ƚŚĂƚ�ĞŶŚĂŶĐĞƐ�
ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞĂƐĞƐ�ĂŶĚ�ůĞǀĂŶƐƵĐƌĂƐĞ�ŝŶ�
�ĂĐŝůůƵƐ�ƐƵďƚŝůŝƐ͘�:��ĂĐƚĞƌŝŽů͘�ϭϲϲ͕�ϮϬͲϴ͘ 
tĂŶŐ͕�:͕͘�&ƵŶŐ͕��͘z͕͘�ϭϵϵϲ͘��ůŬĂůŝŶĞͲĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͗�Ă�ƌĞǀŝĞǁ�
ǁŝƚŚ�ĞŵƉŚĂƐŝƐ�ŽŶ�ƉŝĚĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘��ƌŝƚ�ZĞǀ�DŝĐƌŽďŝŽů͘�ϮϮ͕�
ϭϬϭͲϯϴ͘

�d���ϲϬϱϭ 'ŝďƐŽŶ͕�d͕͘�'ŽƌĚŽŶ͕�Z͕͘�ϭϵϳϰ͘��ŶĚŽƐƉŽƌĞͲĨŽƌŵŝŶŐ�ƌŽĚƐ�
ĂŶĚ�ĐŽĐĐŝ͘�&ĂŵŝůǇ�/͘��ĂĐŝůůĂĐĞĂ͕�ŐĞŶƵƐ�/͘��ĂĐŝůůƵƐ��ŽŚŶ͕�
Ɖ͘�ϱϮϵͲϱϱϬ͘�/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘��'ŝďƐŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕�
�ĞƌŐĞǇΖƐ�ŵĂŶƵĂů�ŽĨ�ĚĞƚĞƌŵŝŶĂƚŝǀĞ�ďĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�
dŚĞ�tŝůůŝĂŵƐ�Θ�tŝůŬŝŶƐ��Ž͕͘��ĂůƚŝŵŽƌĞ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĚĞůůŽǀŝďƌŝŽŶĂĐĞĂĞ �ĚĞůůŽǀŝďƌŝŽ �ĚĞůůŽǀŝďƌŝŽ�ďĂĐƚĞƌŝŽǀŽƌƵƐ sĂƌŝŽƵƐ͕�Ă͘Ž͘�
ŵƵƐŚƌŽŽŵƐ

�ŵŵĂ���^ĂǆŽŶ͕�ZŽďĞƌƚ�t�:ĂĐŬƐŽŶ͕�^ŚŽďŝƚĂ��ŚƵŵďƌĂ͕�dŝŵ�
^ŵŝƚŚ�ĂŶĚ�Z��ůŝǌĂďĞƚŚ�^ŽĐŬĞƚƚ͘��ĚĞůůŽǀŝďƌŝŽ�ďĂĐƚĞƌŝŽǀŽƌƵƐ�
,�ϭϬϬ�ŐƵĂƌĚƐ�ĂŐĂŝŶƐƚ�WƐĞƵĚŽŵŽŶĂƐ�ƚŽůĂĂƐŝŝ�ďƌŽǁŶͲďůŽƚĐŚ�
ůĞƐŝŽŶƐ�ŽŶ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�ƉŽƐƚͲŚĂƌǀĞƐƚ��ŐĂƌŝĐƵƐ�ďŝƐƉŽƌƵƐ�
ƐƵƉĞƌŵĂƌŬĞƚ�ŵƵƐŚƌŽŽŵƐ͘��D��DŝĐƌŽďŝŽůŽŐǇϮϬϭϰϭϰ͗ϭϲϯ͕��K/͗�
ϭϬ͘ϭϭϴϲͬϭϰϳϭͲϮϭϴϬͲϭϰͲϭϲϯ

�^DͲϱϬϳϬϭ /Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϬ͗ϮϲϮ�;�>Ϳ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂĚŽůĞƐĐĞŶƚŝƐ

�ĂŝƌǇ ZĂďŝƵ͕��͘�͕͘�ϮϬϬϭ͘�^ǇŶƚŚĞƐŝƐ�ĂŶĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�
ŶŽǀĞů�ŐĂůĂĐƚŽͲŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ďǇ�ďĞƚĂͲŐĂůĂĐƚŽƐŝĚĂƐĞƐ�ĨƌŽŵ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϳ͕�ϮϱϮϲͲϯϬ͘

�d���ϭϱϳϬϯ ZĞƵƚĞƌ͕�'͕͘�ϭϵϲϯ͘�sĞƌŐůĞŝĐŚĞŶĚĞ�hŶƚĞƌƐƵĐŚƵŶŐĞ�ƺďĞƌ�ĚŝĞ�
�ŝĨŝĚƵƐͲ&ůŽƌĂ�ŝŵ�^ćƵŐůŝŶŐƐͲ�ƵŶĚ��ƌǁĂĐŚƐĞŶĞŶƐƚƵŚů͘ 
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϭϵϭ�ϰϴϲʹϱϬϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂŶŝŵĂůŝƐ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ�
ĂŶŝŵĂůŝƐ

�ĂŝƌǇ �ŝĂǀĂƚŝ͕��͕͘�DĂƚƚĂƌĞůůŝ͕�W͕͘��ƌŽĐŝĂŶŝ͕�&͕͘�ϭϵϵϮ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
ďŝĨ ŝĚŽďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ƉƌŽĚƵĐƚƐ͘�DŝĐƌŽďŝŽůŽŐŝĐĂ�
ϭϱ͕�ϳͲϭϯ͘

�d���ϮϱϱϮϳ DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϲϵ͘��ŽŵƉĂƌĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ŽŶ�
ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĂůŝŵĞŶƚĂƌǇ�ƚƌĂĐƚ�ŽĨ�
ŵĂŶ�ĂŶĚ�ĂŶŝŵĂůƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϮϭϬ�ϱϮʹϲϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂŶŝŵĂůŝƐ� �ŝĨ ŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ�
ůĂĐƚŝƐ

�ĂŝƌǇ͕�ďĞĞƌ͕�
ǀĞŐĞƚĂďůĞ�ũƵŝĐĞ͕�
ĨƌƵŝƚ�ũƵŝĐĞ

�ŝĂǀĂƚŝ͕��͕͘�DĂƚƚĂƌĞůůŝ͕�W͕͘��ƌŽĐŝĂŶŝ͕�&͕͘�ϭϵϵϮ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
ďŝĨ ŝĚŽďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ƉƌŽĚƵĐƚƐ͘�DŝĐƌŽďŝŽůŽŐŝĐĂ�
ϭϱ͕�ϳͲϭϯ͘��^ŽŚƌĂďǀĂŶĚŝ͕�^͖͘�DŽƵƐĂǀŝ͕�^͘�D͖͘�ZĂǌĂǀŝ͕�^͘�,͕͘�^ŚĂŚĞĞĚ�
�ĞŚĞƐƚŝ͕�ϮϬϭϬ͘�sŝĂďŝůŝƚǇ�ŽĨ�ƉƌŽďŝŽƚŝĐ�ďĂĐƚĞƌŝĂ�ŝŶ�ůŽǁ�ĂůĐŽŚŽů�
ĂŶĚ�ŶŽŶͲĂůĐŽŚŽůŝĐ�ďĞĞƌ�ĚƵƌŝŶŐ�ƌĞĨƌŝŐĞƌĂƚĞĚ�ƐƚŽƌĂŐĞ͘�ϵϯ͕�ϭϬϰͲ
ϭϬϴ͘��ƵƌƵůĞĂŶƵ͕��ůĂƵĚŝĂ͖�EŝĐŽůĞƐĐƵ͕��ĂƌŵĞŶ͖��ǀƌĂŵ͕��ĂŶŝĞůĂ͖�
DĂŶĞĂ͕�/ƵůŝĂŶĂ͖��ƌĂƚƵ͕�DĂŐĚĂ͕�ϮϬϭϮ͘��ĨĨĞĐƚƐ�ŽĨ�ǇĞĂƐƚ�ĞǆƚƌĂĐƚ�ĂŶĚ�
ĚŝĨĨĞƌĞŶƚ�ĂŵŝŶŽ�ĂĐŝĚƐ�ŽŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƐŽŵĞ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�
ĐĂďďĂŐĞ�ũƵŝĐĞ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ�
��ͲϭϮ͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�Ϯϭ͕�ϲϵϭͲϲϵϵ͘�^ĂĂƌĞůĂ͕�
DĂƌŝĂ͖�sŝƌŬĂũćƌǀŝ͕�/ůŬŬĂ͖��ůĂŬŽŵŝ͕�,ĂŶŶĂͲ>ĞĞŶĂ͖�^ŝŐǀĂƌƚͲDĂƚƚŝůĂ͕�
WŝĂ͖�DćƚƚƂ͕�:ĂĂŶĂ͕�ϮϬϬϲ͘�^ƚĂďŝůŝƚǇ�ĂŶĚ�ĨƵŶĐƚŝŽŶĂůŝƚǇ�ŽĨ�ĨƌĞĞǌĞͲ
ĚƌŝĞĚ�ƉƌŽďŝŽƚŝĐ��ŝĨ ŝĚŽďĂĐƚĞƌŝƵŵ�ĐĞůůƐ�ĚƵƌŝŶŐ�ƐƚŽƌĂŐĞ�ŝŶ�ũƵŝĐĞ�
ĂŶĚ�ŵŝůŬ͘�sdd�dĞĐŚŶŝĐĂů�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�ŽĨ�&ŝŶůĂŶĚ͗�sdd�
WƵďůŝĐĂƚŝŽŶƐ͘

�^D�ϭϬϭϰϬ DĞŝůĞ͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�ZƵĞŐĞƌ͕�h͕͘�'Ƶƚ͕��͕͘�<ĂƵĨŵĂŶŶ͕�W͕͘�
�ĂƐĞŶ͕�'͕͘�tĞŶŐĞƌ͕�^͕͘�dĞƵďĞƌ͕�D͕͘�ϭϵϵϳ͘��ŝĨ ŝĚŽďĂĐƚĞƌŝƵŵ�
ůĂĐƚŝƐ�ƐƉ͘ŶŽǀ͕͘�Ă�ŵŽĚĞƌĂƚĞůǇ�ŽǆǇŐĞŶ�ƚŽůĞƌĂŶƚ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϮϬ͕�
ϱϳʹϲϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ďŝĨŝĚƵŵ �ĂŝƌǇ sĞŶƚůŝŶŐ͕��͘>͕͘�DŝƐƚƌǇ͕�s͘s͕͘�ϭϵϵϯ͘�'ƌŽǁƚŚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ďŝĨ ŝĚŽďĂĐƚĞƌŝĂ�ŝŶ�ƵůƚƌĂĨŝůƚĞƌĞĚ�ŵŝůŬ͘��:��ĂŝƌǇ�^Đŝ͘�ϳϲ͕�ϵϲϮͲϳϭ͘�

�d���ϮϵϱϮϭ KƌůĂͲ:ĞŶƐĞŶ͕�^͕͘�ϭϵϮϰ͘�>Ă�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ďƌĞǀĞ �ĂŝƌǇ͕�^ŽǇ ^ĐĂůĂďƌŝŶŝ͕�W͕͘�ZŽƐƐŝ͕�D͕͘�^ƉĞƚƚŽůŝ͕�W͕͘�DĂƚƚĞƵǌǌŝ͕��͕͘�ϭϵϵϴ͘� �
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƚƌĂŝŶƐ�ĨŽƌ�ƵƐĞ�ŝŶ�ƐŽǇŵŝůŬ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϯϵ͕�ϮϭϯͲϵ͘

�d���ϭϱϳϬϬ ZĞƵƚĞƌ͕�'͕͘�ϭϵϲϯ͘�sĞƌŐůĞŝĐŚĞŶĚĞ�hŶƚĞƌƐƵĐŚƵŶŐĞ�ƺďĞƌ�ĚŝĞ�
�ŝĨŝĚƵƐͲ&ůŽƌĂ�ŝŵ�^ćƵŐůŝŶŐƐͲ�ƵŶĚ��ƌǁĂĐŚƐĞŶĞŶƐƚƵŚů͘ 
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϭϵϭ�ϰϴϲʹϱϬϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ůŽŶŐƵŵ�ƐƵďƐƉ͘�
/ŶĨĂŶƚŝƐ

�ĂŝƌǇ �ĂŝŐůĞ��͕�ZŽǇ��͕���ĞůĂŶŐĞƌ�'͕�sƵŝůĞŵĂƌĚ�:�͕�ϭϵϵϵ͘�WƌŽĚƵĐƚŝŽŶ�
ŽĨ�ƉƌŽďŝŽƚŝĐ�ĐŚĞĞƐĞ�;ĐŚĞĚĚĂƌͲůŝŬĞ�ĐŚĞĞƐĞͿ�ƵƐŝŶŐ�ĞŶƌŝĐŚĞĚ�
ĐƌĞĂŵ�ĨĞƌŵĞŶƚĞĚ�ďǇ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ŝŶĨĂŶƚŝƐ͘:��ĂŝƌǇ�^Đŝ͘�
ϴϮ;ϲͿ͗ϭϬϴϭͲϵϭ͘

�d��ϭϱϲϵϳ ZĞƵƚĞƌ�'͕͘�ϭϵϳϭ͘��ĞƐŝŐŶĂƚŝŽŶ�ŽĨ�ƚǇƉĞ�ƐƚƌĂŝŶƐ�ĨŽƌ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�Ϯϭ͕�
ϮϳϯͲϮϳϱ͘�

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϭϳ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ƉƐĞƵĚŽůŽŶŐƵŵ

�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ƉƐĞƵĚŽůŽŶŐƵŵ�
ƐƵďƐƉ͘�
ƉƐĞƵĚŽůŽŐƵŵ

�ĂŝƌǇ ZĂďŝƵ͕��͘�͕͘�ϮϬϬϭ͘�^ǇŶƚŚĞƐŝƐ�ĂŶĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�
ŶŽǀĞů�ŐĂůĂĐƚŽͲŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ďǇ�ďĞƚĂͲŐĂůĂĐƚŽƐŝĚĂƐĞƐ�ĨƌŽŵ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϳ͕�ϮϱϮϲͲϯϬ͘

�d���ϮϱϱϮϲ DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϲϵ͘��ŽŵƉĂƌĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ŽŶ�
ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĂůŝŵĞŶƚĂƌǇ�ƚƌĂĐƚ�ŽĨ�
ŵĂŶ�ĂŶĚ�ĂŶŝŵĂůƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘��ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϮϭϬ͕�ϱϮʹϲϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ƚŚĞƌŵŽƉŚŝůƵŵ

�ĂŝƌǇ yŝĂŽ͕�:͘�͕͘�ϮϬϭϬ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ŝŶ�ǀŝƚƌŽ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂďŝůŝƚǇ�
ŽĨ�ůĂĐƚŽͲEͲďŝŽƐĞ�/͕�Ă�ŵĂũŽƌ�ďƵŝůĚŝŶŐ�ďůŽĐŬ�ŽĨ�ŚƵŵĂŶ�ŵŝůŬ�
ŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ͕�ŝŶ�ďŝĨ ŝĚŽďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϳϲ͕�ϱϰͲϵ͘

�d���ϮϱϱϮϱ DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϲϵ͘��ŽŵƉĂƌĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ŽŶ�
ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĂůŝŵĞŶƚĂƌǇ�ƚƌĂĐƚ�ŽĨ�
ŵĂŶ�ĂŶĚ�ĂŶŝŵĂůƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘��ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϮϭϬ͕�ϱϮʹϲϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ĞƌŵĂďĂĐƚĞƌĂĐĞĂĞ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ� �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ĂůŝŵĞŶƚĂƌŝƵŵ

�ĂŝƌǇ ^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�Z͘D͕͘�
�ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͕͘�ϭϵϵϲ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ� �
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

�d���
ϳϬϬϬϲϳ

^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�
Z͘D͕͘��ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͕͘�ϭϵϵϲ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�
ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ��ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ĞƌŵĂďĂĐƚĞƌĂĐĞĂĞ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ŶĞƐƚĞƌĞŶŬŽǀŝŝ

�ĂŝƌǇ 'sK��z�<�;K͘Z͘Ϳ͕�EK'/E��;d͘D͘Ϳ�ĂŶĚ�^�,hD�EE�
;W͘Ϳ͗�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ŶĞƐƚĞƌĞŶŬŽǀŝŝ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͕͘�
ϭϵϵϮ͕�ϰϮ͕�ϳϰͲϳϴ͘�

�^D�ϵϱϳϯ 'sK��z�<�;K͘Z͘Ϳ͕�EK'/E��;d͘D͘Ϳ�ĂŶĚ�^�,hD�EE�
;W͘Ϳ͗�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ŶĞƐƚĞƌĞŶŬŽǀŝŝ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͕͘�ϭϵϵϮ͕�ϰϮ͕�ϳϰͲϳϴ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ĞƌŵĂďĂĐƚĞƌĂĐĞĂĞ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ƉĂƌĂĐŽŶŐůŽŵĞƌĂƚƵŵ

�ĂŝƌǇ �ĂůůŽŶ͕��͖��ƵƚŚŽŝƚ͕�&͖��ĞůďĞƐ͕��͖�&ĞƌƌĂŶĚ͕�D͖�>Ğ�&ƌŝůĞƵǆ͕�z͖��Ğ�
�ƌĞŵŽƵǆ͕�Z͖�DŽŶƚĞů͕�D�͘�^ƚĂďŝůŝƚǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚŝĞƐ�ŝŶ�
ŐŽĂƚ�ŵŝůŬ�ĚƵƌŝŶŐ�Ă�ůĂĐƚĂƚŝŽŶ�ǇĞĂƌ͗�DŽůĞĐƵůĂƌ�ĂƉƉƌŽĂĐŚĞƐ͘�ϮϬϬϳ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϯϬ͕ϱϰϳͲϱϲϬ�

�d��ϱϭϴϰϯ dĂŬĞƵĐŚŝ�D͕͘�&ĂŶŐ��͘y͘�ĂŶĚ�zŽŬŽƚĂ��͘�ϭϵϵϱ͘�dĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�ƉƌŽƉŽƐĂů�ŽĨ�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĐŽŶŐůŽŵĞƌĂƚƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͕͘�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ƉĂƌĂĐŽŶŐůŽŵĞƌĂƚƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ƌŚĂŵŶŽƐƵŵ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϭϲϬͲϭϲϴ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ĞƌŵĂďĂĐƚĞƌĂĐĞĂĞ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ� �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ

�ĂŝƌǇ ^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�Z͘D͕͘�
�ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͕͘�ϭϵϵϲ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ� �
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

�d���
ϳϬϬϬϲϴ

^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�
Z͘D͕͘��ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͕͘�ϭϵϵϲ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�
ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ��ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂŶƚŝƋƵƵŵ �ĂŝƌǇ KǌƚƵƌŬŽŐůƵ��ƵĚĂŬ͕�D͘:͘�&ŝŐŐĞ͕�:͘�,ŽƵďƌĂŬĞŶ͕�Z͘W͘�ĚĞ�sƌŝĞƐ͘�ϮϬϭϲ͘�
dŚĞ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ��ĞǀŽůƵƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝŽƚĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�
�ŝǀůĞ��ĂǀĞ�ĐŚĞĞƐĞ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ͘�/Ŷƚ͘��ĂŝƌǇ�:͘�ϱϴ͕�ϱϬʹϱϰ

>D'�ϮϮϮϬϲ 'ĂǀƌŝƐŚ͕��͘�zƵ͕�<ƌĂƵǌŽǀĂ͕�s͘/͕͘�WŽƚĞŬŚŝŶĂ͕�E͘�s͕͘�<ĂƌĂƐĞǀ͕�
^͘�'͕͘�WůŽƚŶŝŬŽǀĂ��͘'͕͘��ůƚǇŶƚƐĞǀĂ�K͘s͕͘�<ŽƌŽƐƚĞůĞǀĂ͕�
>͘�͘�ĂŶĚ��ǀƚƵƐŚĞŶŬŽ�>͘/͘�ϮϬϬϰ͘�dŚƌĞĞ�EĞǁ�^ƉĞĐŝĞƐ�
ŽĨ��ƌĞǀŝďĂĐƚĞƌŝĂ͕���ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂŶƚŝƋƵƵŵ��ƐƉ͘�
ŶŽǀ͕͘���ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂƵƌĂŶƚŝĂĐƵŵ��ƐƉ͘�ŶŽǀ͕͘��ĂŶĚ� �
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ƉĞƌŵĞŶƐĞ��ƐƉ͘�ŶŽǀ͘�DŝĐƌŽďŝŽůŽŐǇ�;�ŶŐůŝƐŚ�
ƚƌĂŶƐůĂƚŝŽŶ�ŽĨ�DŝŬƌŽďŝŽůŽŐŝǇĂͿ�ϳϯ͕ϭϳϲͲϭϴϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�
ĂƵƌĂŶƚŝĂĐƵŵ

�ĂŝƌǇ >ĞĐůĞƌĐƋͲWĞƌůĂƚ͕�D͘E͕͘��ŽƌƌŝĞƵ͕�'͕͘�^ƉŝŶŶůĞƌ͕�,͘�͕͘�ϮϬϬϳ͘�
�ŽŶƚƌŽůůĞĚ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĐĂŵĞŵďĞƌƚͲƚǇƉĞ�ĐŚĞĞƐĞƐ͗�ƉĂƌƚ�///�ƌŽůĞ�
ŽĨ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŵŝĐƌŽĨůŽƌĂ�ŽŶ�ĨƌĞĞ�ĨĂƚƚǇ�ĂĐŝĚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘�:�
�ĂŝƌǇ�ZĞƐ͘�ϳϰ͕�ϮϭϴͲϮϱ͘

�d���ϵϭϳϱ 'ĂǀƌŝƐŚ͕��͘zƵ͕͘�<ƌĂƵǌŽǀĂ͕�s͘/͕͘�WŽƚĞŬŚŝŶĂ͕�E͘s͕͘�<ĂƌĂƐĞǀ͕�
^͘'͕͘�WůŽƚŶŝŬŽǀĂ͕��͘'͕͘��ůƚǇŶƚƐĞǀĂ͕�K͘s͕͘�<ŽƌŽƐƚĞůĞǀĂ͕�
>͘�͕͘��ǀƚƵƐŚĞŶŬŽ͕�>͘/͕͘�ϮϬϬϰ͘�dŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŽĨ�
ďƌĞǀŝďĂĐƚĞƌŝĂ͕ 
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂŶƚŝƋƵƵŵ�ƐƉ͘�ŶŽǀ͕͘��ƌĞǀŝďĂĐƚĞƌŝƵŵ�
ĂƵƌĂŶƚŝĂĐƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ƉĞƌŵĞŶƐĞ�ƐƉ͘�
ŶŽǀ͘�DŝĐƌŽďŝŽůŽŐǇ�;�ŶŐůŝƐŚ�ƚƌĂŶƐůĂƚŝŽŶ�ŽĨ�DŝŬƌŽďŝŽůŽŐŝǇĂͿ�
ϳϯ͕�ϭϳϲʹϭϴϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ �ĂŝƌǇ �ŽůĐŝ�W͕��ŽůĐŝ͕�W͕͘��ĂƌŵĂǌ͕��͕͘��ĞŶĂƚŽ͕�^͕͘�WƌĂŵŽƚƚŽŶ͕�Z͕͘�
�ůĞƐƐĂŶĚƌŝĂ͕�s͕͘��ŽĐŽůŝŶ͕�>͕͘�ZĂŶƚƐŝŽƵ͕�<͕͘��ŵďƌŽƐŽůŝ͕�Z͕͘�ϮϬϬϵ͘�
DĂƚƵƌŝŶŐ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƐƵƌĨĂĐĞ�ŵŝĐƌŽĨůŽƌĂ�ŝŶ�&ŽŶƚŝŶĂ�W�K�ĐŚĞĞƐĞ�
ƐƚƵĚŝĞĚ�ďǇ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ͲŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘�:�
�ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϳϴͲϴϳ͘

�d���ϯϱϱϭϯ �ŽůůŝŶƐ͕�D͘�͕͘&ĂƌƌŽǁ͕�:͘�͘�͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�DŝŶŶŝŬŝŶ͕�
�͘�͕͘�ϭϵϴϯ͘��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ�ƐƉ͘ŶŽǀ͘�ĂŶĚ�
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĞƉŝĚĞƌŵŝĚŝƐ�ƐƉ͘ŶŽǀ͘�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰ͕�ϯϴϴͲϯϵϱ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�ŝŽĚŝŶƵŵ �ĂŝƌǇ /ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�;ϭϵϵϵͿ�ϴϵʹϵϳ͘�
�ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�
&ƌĞŶĐŚ�ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�
ƉŽƚĞŶƚŝĂů͘�DĂƌŬƵƐ��͘��ĂƌŶŝŽ͕�/ůŬĂ��ƉƉĞƌƚ͕�^ŝĞŐĨƌŝĞĚ�^ĐŚĞƌĞƌ

�d���ϰϵϱϭϰ �K>>/E^�;D͘�͘Ϳ͕�:KE�^�;�͘Ϳ͕�<���/��;Z͘D͘Ϳ�ĂŶĚ�^E��d,�
;W͘,͘�͘Ϳ͗�ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ŚƌŽŵŽďĂĐƚĞƌŝƵŵ�ŝŽĚŝŶƵŵ�
;�ĂǀŝƐͿ�ŝŶ�Ă�ƌĞĚĞĨŝŶĞĚ�ŐĞŶƵƐ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�;�ƌĞĞĚͿ�ĂƐ�
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ŝŽĚŝŶƵŵ�ŶŽŵ͘�ƌĞǀ͖͘�ĐŽŵď͘�ŶŽǀ͘�:͘�'ĞŶ͘�
DŝĐƌŽďŝŽů͕͘�ϭϵϴϬ͕�ϭϮϬ͕�ϭͲϭϬ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�ůŝŶĞŶƐ �ĂŝƌǇ �ůďĞƌƚ͕�:͘K͕͘�>ŽŶŐ͕�,͘&͕͘�,ĂŵŵĞƌ͕��͘t͕͘�ϭϵϰϰ͘��ůĂƐƐŝĨ ŝĐĂƚŝŽŶ��ŽĨ� �
ƚŚĞ��ŽƌŐĂŶŝƐŵƐ��ŝŵƉŽƌƚĂŶƚ��ŝŶ��ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘��/s͘���ĂĐƚĞƌŝƵŵ�
ůŝŶĞŶƐ͘��/ŽǁĂ�^ƚĂƚĞ��Žůů͘��Őƌ͘��ǆƉƚ͘�^ƚĂ͘��Ƶůů͕͘EŽ͘�ϯϮϴ͘

�^DϮϬϰϮϱ �ŽƵƐĨŝĞůĚ͕�/͘ :͕͘�ϭϵϳϮ͘���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�ŽĨ�^ŽŵĞ�
�ŽƌǇŶĞĨŽƌŵ��ĂĐƚĞƌŝĂ͘�:ŽƵƌŶĂů�ŽĨ�'ĞŶĞƌĂů�DŝĐƌŽďŝŽůŽŐǇ�
ϳϭ͕�ϰϰϭͲϰϱϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂƌŶŽďĂĐƚĞƌŝĂĐĞĂĞ �ĂƌŶŽďĂĐƚĞƌŝƵŵ �ĂƌŶŽďĂĐƚĞƌŝƵŵ�ĚŝǀĞƌŐĞŶƐ� �ĂŝƌǇ͕�DĞĂƚ͕�
&ŝƐŚ

,ĂŵŵĞƐ͕�t͘W͕͘�,ĞƌƚĞů͕��͕͘�ϮϬϬϵ͘�Η�ĂƌŶŽďĂĐƚĞƌŝƵŵΗ͘�/Ŷ͗��Ğ�sŽƐ͕�
W͕͘�^ĐŚůĞŝĨĞƌ͕�<Ͳ,͕͘�>ƵĚǁŝŐ͕�t͕͘�tŚŝƚŵĂŶ͕�t͘�͕͘�'ĂƌƌŝƚǇ͕�'͕͘�:ŽŶĞƐ͕�
�͕͘�ZĂŝŶĞǇ͕�&͕͘�<ƌŝĞŐ͕�E͘Z͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇΖƐ�DĂŶƵĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�sŽůƵŵĞ�ϯ͕�dŚĞ�&ŝƌŵŝĐƵƚĞƐ͖�Ɖ͘Ɖ͘�ϱϰϵ�Ͳ�ϱϱϳ͕�^ƉƌŝŶŐĞƌ

�d���ϯϱϲϳϳ �ŽůůŝŶƐ͕�D͘�͕͘�&ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘�&ĞƌĞƐƵ͕�^͕͘�
:ŽŶĞƐ͕��͕͘�ϭϵϴϳ͘��ůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�
ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�Ă�
ŶĞǁ�ŐĞŶƵƐ͕��ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�
ϯϭϬͲϯϭϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂƌŶŽďĂĐƚĞƌŝĂĐĞĂĞ �ĂƌŶŽďĂĐƚĞƌŝƵŵ �ĂƌŶŽďĂĐƚĞƌŝƵŵ�
ŵĂůƚĂƌŽŵĂƚŝĐƵŵ�

�ĂŝƌǇ �ĨǌĂů͕�D͘/͕͘�:ĂĐƋƵĞƚ͕�d͕͘��ĞůĂƵŶĂǇ͕�^͕͘��ŽƌŐĞƐ͕�&͕͘�DŝůůŝğƌĞ͕�:͘�͕͘�
ZĞǀŽůͲ:ƵŶĞůůĞƐ͕��͘D͕͘��ĂŝůůŝĞǌͲ'ƌŝŵĂů͕��͕͘�ϮϬϭϬ͘��ĂƌŶŽďĂĐƚĞƌŝƵŵ�
ŵĂůƚĂƌŽŵĂƚŝĐƵŵ͗�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ͕�ŝƐŽůĂƚŝŽŶ�ƚŽŽůƐ͕�ĞĐŽůŽŐǇ�ĂŶĚ�
ƚĞĐŚŶŽůŽŐŝĐĂů�ĂƐƉĞĐƚƐ�ŝŶ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϳ͕�
ϱϳϯͲϵ͘�

�d���Ϯϳϴϲϱ DŽƌĂ͕��͕͘�^ĐĂƌƉĞůůŝŶŝ͕�D͕͘�&ƌĂŶǌĞƚƚŝ͕�>͕͘��ŽůŽŵďŽ͕�
^͕͘�'Ăůůŝ͕��͕͘�ϮϬϬϯ͘�ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂůƚĂƌŽŵŝĐƵƐ�;DŝůůĞƌ�Ğƚ�Ăů͘�ϭϵϳϰͿ��^D�ϮϬϯϰϮd�ĂŶĚ��^D�
ϮϬϯϰϰ�ĂŶĚ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�ƉŝƐĐŝĐŽůĂ�;�ŽůůŝŶƐ�Ğƚ�Ăů͘�
ϭϵϴϳͿ��^D�ϮϬϳϯϬd�ĂŶĚ��^D�ϮϬϳϮϮ�ĂƐ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�
ŵĂůƚĂƌŽŵĂƚŝĐƵŵ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϯ͕�ϲϳϱͲϲϳϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂƌŶŽďĂĐƚĞƌŝĂĐĞĂĞ �ĂƌŶŽďĂĐƚĞƌŝƵŵ �ĂƌŶŽďĂĐƚĞƌŝƵŵ�ŵŽďŝůĞ� �ĂŝƌǇ ZĞƚƵƌĞĂƵ��͕��ĂůůŽŶ��͕��ŝĚŝĞŶŶĞ�Z͕�DŽŶƚĞů�D�͘�ϮϬϭϬ͘�/Ɛ�ŵŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ�ĂŶ�ĂƐƐĞƚ�ĨŽƌ�ŝŶŚŝďŝƚŝŶŐ�>ŝƐƚĞƌŝĂ�ŵŽŶŽĐǇƚŽŐĞŶĞƐ�ŝŶ�ƌĂǁ�
ŵŝůŬ�ĐŚĞĞƐĞƐ͍��ĂŝƌǇ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘�ϵϬ͕ϯϳϱͲϯϵϴ

�d��ϰϵϱϭϲ �ŽůůŝŶƐ�D͘�͕͘�&ĂƌƌŽǁ�:͘�͘�͕͘�WŚŝůůŝƉƐ��͘�͕͘�&ĞƌĞƐƵ�^͘�ĂŶĚ�
:ŽŶĞƐ��͘�ϭϵϴϳ͘��ůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�
ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�
Ă�ŶĞǁ�ŐĞŶƵƐ͕��ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϳ͕ϯϭϬͲϯϭϲ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϭϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ƉƐĞƵĚŽůŽŶŐƵŵ

�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ƉƐĞƵĚŽůŽŶŐƵŵ�
ƐƵďƐƉ͘�
ƉƐĞƵĚŽůŽŐƵŵ

�ĂŝƌǇ ZĂďŝƵ͕��͘�͕͘�ϮϬϬϭ͘�^ǇŶƚŚĞƐŝƐ�ĂŶĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�
ŶŽǀĞů�ŐĂůĂĐƚŽͲŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ďǇ�ďĞƚĂͲŐĂůĂĐƚŽƐŝĚĂƐĞƐ�ĨƌŽŵ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϳ͕�ϮϱϮϲͲϯϬ͘

�d���ϮϱϱϮϲ DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϲϵ͘��ŽŵƉĂƌĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ŽŶ�
ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĂůŝŵĞŶƚĂƌǇ�ƚƌĂĐƚ�ŽĨ�
ŵĂŶ�ĂŶĚ�ĂŶŝŵĂůƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘��ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϮϭϬ͕�ϱϮʹϲϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŝĨŝĚŽďĂĐƚĞƌŝĂĐĞĂĞ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ �ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ƚŚĞƌŵŽƉŚŝůƵŵ

�ĂŝƌǇ yŝĂŽ͕�:͘�͕͘�ϮϬϭϬ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ŝŶ�ǀŝƚƌŽ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂďŝůŝƚǇ�
ŽĨ�ůĂĐƚŽͲEͲďŝŽƐĞ�/͕�Ă�ŵĂũŽƌ�ďƵŝůĚŝŶŐ�ďůŽĐŬ�ŽĨ�ŚƵŵĂŶ�ŵŝůŬ�
ŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ͕�ŝŶ�ďŝĨ ŝĚŽďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϳϲ͕�ϱϰͲϵ͘

�d���ϮϱϱϮϱ DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϲϵ͘��ŽŵƉĂƌĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ŽŶ�
ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĂůŝŵĞŶƚĂƌǇ�ƚƌĂĐƚ�ŽĨ�
ŵĂŶ�ĂŶĚ�ĂŶŝŵĂůƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘��ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϮϭϬ͕�ϱϮʹϲϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ĞƌŵĂďĂĐƚĞƌĂĐĞĂĞ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ� �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ĂůŝŵĞŶƚĂƌŝƵŵ

�ĂŝƌǇ ^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�Z͘D͕͘�
�ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͕͘�ϭϵϵϲ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ� �
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

�d���
ϳϬϬϬϲϳ

^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�
Z͘D͕͘��ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͕͘�ϭϵϵϲ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�
ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ��ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ĞƌŵĂďĂĐƚĞƌĂĐĞĂĞ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ŶĞƐƚĞƌĞŶŬŽǀŝŝ

�ĂŝƌǇ 'sK��z�<�;K͘Z͘Ϳ͕�EK'/E��;d͘D͘Ϳ�ĂŶĚ�^�,hD�EE�
;W͘Ϳ͗�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ŶĞƐƚĞƌĞŶŬŽǀŝŝ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͕͘�
ϭϵϵϮ͕�ϰϮ͕�ϳϰͲϳϴ͘�

�^D�ϵϱϳϯ 'sK��z�<�;K͘Z͘Ϳ͕�EK'/E��;d͘D͘Ϳ�ĂŶĚ�^�,hD�EE�
;W͘Ϳ͗�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ŶĞƐƚĞƌĞŶŬŽǀŝŝ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͕͘�ϭϵϵϮ͕�ϰϮ͕�ϳϰͲϳϴ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ĞƌŵĂďĂĐƚĞƌĂĐĞĂĞ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ƉĂƌĂĐŽŶŐůŽŵĞƌĂƚƵŵ

�ĂŝƌǇ �ĂůůŽŶ͕��͖��ƵƚŚŽŝƚ͕�&͖��ĞůďĞƐ͕��͖�&ĞƌƌĂŶĚ͕�D͖�>Ğ�&ƌŝůĞƵǆ͕�z͖��Ğ�
�ƌĞŵŽƵǆ͕�Z͖�DŽŶƚĞů͕�D�͘�^ƚĂďŝůŝƚǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚŝĞƐ�ŝŶ�
ŐŽĂƚ�ŵŝůŬ�ĚƵƌŝŶŐ�Ă�ůĂĐƚĂƚŝŽŶ�ǇĞĂƌ͗�DŽůĞĐƵůĂƌ�ĂƉƉƌŽĂĐŚĞƐ͘�ϮϬϬϳ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϯϬ͕ϱϰϳͲϱϲϬ�

�d��ϱϭϴϰϯ dĂŬĞƵĐŚŝ�D͕͘�&ĂŶŐ��͘y͘�ĂŶĚ�zŽŬŽƚĂ��͘�ϭϵϵϱ͘�dĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�ƉƌŽƉŽƐĂů�ŽĨ�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĐŽŶŐůŽŵĞƌĂƚƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͕͘�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ƉĂƌĂĐŽŶŐůŽŵĞƌĂƚƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ƌŚĂŵŶŽƐƵŵ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϭϲϬͲϭϲϴ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ĞƌŵĂďĂĐƚĞƌĂĐĞĂĞ �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ� �ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ

�ĂŝƌǇ ^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�Z͘D͕͘�
�ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͕͘�ϭϵϵϲ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ� �
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

�d���
ϳϬϬϬϲϴ

^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�
Z͘D͕͘��ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͕͘�ϭϵϵϲ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�
ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ��ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂŶƚŝƋƵƵŵ �ĂŝƌǇ KǌƚƵƌŬŽŐůƵ��ƵĚĂŬ͕�D͘:͘�&ŝŐŐĞ͕�:͘�,ŽƵďƌĂŬĞŶ͕�Z͘W͘�ĚĞ�sƌŝĞƐ͘�ϮϬϭϲ͘�
dŚĞ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ��ĞǀŽůƵƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝŽƚĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�
�ŝǀůĞ��ĂǀĞ�ĐŚĞĞƐĞ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ͘�/Ŷƚ͘��ĂŝƌǇ�:͘�ϱϴ͕�ϱϬʹϱϰ

>D'�ϮϮϮϬϲ 'ĂǀƌŝƐŚ͕��͘�zƵ͕�<ƌĂƵǌŽǀĂ͕�s͘/͕͘�WŽƚĞŬŚŝŶĂ͕�E͘�s͕͘�<ĂƌĂƐĞǀ͕�
^͘�'͕͘�WůŽƚŶŝŬŽǀĂ��͘'͕͘��ůƚǇŶƚƐĞǀĂ�K͘s͕͘�<ŽƌŽƐƚĞůĞǀĂ͕�
>͘�͘�ĂŶĚ��ǀƚƵƐŚĞŶŬŽ�>͘/͘�ϮϬϬϰ͘�dŚƌĞĞ�EĞǁ�^ƉĞĐŝĞƐ�
ŽĨ��ƌĞǀŝďĂĐƚĞƌŝĂ͕���ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂŶƚŝƋƵƵŵ��ƐƉ͘�
ŶŽǀ͕͘���ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂƵƌĂŶƚŝĂĐƵŵ��ƐƉ͘�ŶŽǀ͕͘��ĂŶĚ� �
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ƉĞƌŵĞŶƐĞ��ƐƉ͘�ŶŽǀ͘�DŝĐƌŽďŝŽůŽŐǇ�;�ŶŐůŝƐŚ�
ƚƌĂŶƐůĂƚŝŽŶ�ŽĨ�DŝŬƌŽďŝŽůŽŐŝǇĂͿ�ϳϯ͕ϭϳϲͲϭϴϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�
ĂƵƌĂŶƚŝĂĐƵŵ

�ĂŝƌǇ >ĞĐůĞƌĐƋͲWĞƌůĂƚ͕�D͘E͕͘��ŽƌƌŝĞƵ͕�'͕͘�^ƉŝŶŶůĞƌ͕�,͘�͕͘�ϮϬϬϳ͘�
�ŽŶƚƌŽůůĞĚ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĐĂŵĞŵďĞƌƚͲƚǇƉĞ�ĐŚĞĞƐĞƐ͗�ƉĂƌƚ�///�ƌŽůĞ�
ŽĨ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŵŝĐƌŽĨůŽƌĂ�ŽŶ�ĨƌĞĞ�ĨĂƚƚǇ�ĂĐŝĚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘�:�
�ĂŝƌǇ�ZĞƐ͘�ϳϰ͕�ϮϭϴͲϮϱ͘

�d���ϵϭϳϱ 'ĂǀƌŝƐŚ͕��͘zƵ͕͘�<ƌĂƵǌŽǀĂ͕�s͘/͕͘�WŽƚĞŬŚŝŶĂ͕�E͘s͕͘�<ĂƌĂƐĞǀ͕�
^͘'͕͘�WůŽƚŶŝŬŽǀĂ͕��͘'͕͘��ůƚǇŶƚƐĞǀĂ͕�K͘s͕͘�<ŽƌŽƐƚĞůĞǀĂ͕�
>͘�͕͘��ǀƚƵƐŚĞŶŬŽ͕�>͘/͕͘�ϮϬϬϰ͘�dŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŽĨ�
ďƌĞǀŝďĂĐƚĞƌŝĂ͕ 
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂŶƚŝƋƵƵŵ�ƐƉ͘�ŶŽǀ͕͘��ƌĞǀŝďĂĐƚĞƌŝƵŵ�
ĂƵƌĂŶƚŝĂĐƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ƉĞƌŵĞŶƐĞ�ƐƉ͘�
ŶŽǀ͘�DŝĐƌŽďŝŽůŽŐǇ�;�ŶŐůŝƐŚ�ƚƌĂŶƐůĂƚŝŽŶ�ŽĨ�DŝŬƌŽďŝŽůŽŐŝǇĂͿ�
ϳϯ͕�ϭϳϲʹϭϴϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ �ĂŝƌǇ �ŽůĐŝ�W͕��ŽůĐŝ͕�W͕͘��ĂƌŵĂǌ͕��͕͘��ĞŶĂƚŽ͕�^͕͘�WƌĂŵŽƚƚŽŶ͕�Z͕͘�
�ůĞƐƐĂŶĚƌŝĂ͕�s͕͘��ŽĐŽůŝŶ͕�>͕͘�ZĂŶƚƐŝŽƵ͕�<͕͘��ŵďƌŽƐŽůŝ͕�Z͕͘�ϮϬϬϵ͘�
DĂƚƵƌŝŶŐ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƐƵƌĨĂĐĞ�ŵŝĐƌŽĨůŽƌĂ�ŝŶ�&ŽŶƚŝŶĂ�W�K�ĐŚĞĞƐĞ�
ƐƚƵĚŝĞĚ�ďǇ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ͲŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘�:�
�ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϳϴͲϴϳ͘

�d���ϯϱϱϭϯ �ŽůůŝŶƐ͕�D͘�͕͘&ĂƌƌŽǁ͕�:͘�͘�͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�DŝŶŶŝŬŝŶ͕�
�͘�͕͘�ϭϵϴϯ͘��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ�ƐƉ͘ŶŽǀ͘�ĂŶĚ�
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĞƉŝĚĞƌŵŝĚŝƐ�ƐƉ͘ŶŽǀ͘�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰ͕�ϯϴϴͲϯϵϱ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�ŝŽĚŝŶƵŵ �ĂŝƌǇ /ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�;ϭϵϵϵͿ�ϴϵʹϵϳ͘�
�ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�
&ƌĞŶĐŚ�ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�
ƉŽƚĞŶƚŝĂů͘�DĂƌŬƵƐ��͘��ĂƌŶŝŽ͕�/ůŬĂ��ƉƉĞƌƚ͕�^ŝĞŐĨƌŝĞĚ�^ĐŚĞƌĞƌ

�d���ϰϵϱϭϰ �K>>/E^�;D͘�͘Ϳ͕�:KE�^�;�͘Ϳ͕�<���/��;Z͘D͘Ϳ�ĂŶĚ�^E��d,�
;W͘,͘�͘Ϳ͗�ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ŚƌŽŵŽďĂĐƚĞƌŝƵŵ�ŝŽĚŝŶƵŵ�
;�ĂǀŝƐͿ�ŝŶ�Ă�ƌĞĚĞĨŝŶĞĚ�ŐĞŶƵƐ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�;�ƌĞĞĚͿ�ĂƐ�
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ŝŽĚŝŶƵŵ�ŶŽŵ͘�ƌĞǀ͖͘�ĐŽŵď͘�ŶŽǀ͘�:͘�'ĞŶ͘�
DŝĐƌŽďŝŽů͕͘�ϭϵϴϬ͕�ϭϮϬ͕�ϭͲϭϬ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ �ƌĞǀŝďĂĐƚĞƌŝƵŵ �ƌĞǀŝďĂĐƚĞƌŝƵŵ�ůŝŶĞŶƐ �ĂŝƌǇ �ůďĞƌƚ͕�:͘K͕͘�>ŽŶŐ͕�,͘&͕͘�,ĂŵŵĞƌ͕��͘t͕͘�ϭϵϰϰ͘��ůĂƐƐŝĨ ŝĐĂƚŝŽŶ��ŽĨ� �
ƚŚĞ��ŽƌŐĂŶŝƐŵƐ��ŝŵƉŽƌƚĂŶƚ��ŝŶ��ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘��/s͘���ĂĐƚĞƌŝƵŵ�
ůŝŶĞŶƐ͘��/ŽǁĂ�^ƚĂƚĞ��Žůů͘��Őƌ͘��ǆƉƚ͘�^ƚĂ͘��Ƶůů͕͘EŽ͘�ϯϮϴ͘

�^DϮϬϰϮϱ �ŽƵƐĨŝĞůĚ͕�/͘ :͕͘�ϭϵϳϮ͘���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�ŽĨ�^ŽŵĞ�
�ŽƌǇŶĞĨŽƌŵ��ĂĐƚĞƌŝĂ͘�:ŽƵƌŶĂů�ŽĨ�'ĞŶĞƌĂů�DŝĐƌŽďŝŽůŽŐǇ�
ϳϭ͕�ϰϰϭͲϰϱϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂƌŶŽďĂĐƚĞƌŝĂĐĞĂĞ �ĂƌŶŽďĂĐƚĞƌŝƵŵ �ĂƌŶŽďĂĐƚĞƌŝƵŵ�ĚŝǀĞƌŐĞŶƐ� �ĂŝƌǇ͕�DĞĂƚ͕�
&ŝƐŚ

,ĂŵŵĞƐ͕�t͘W͕͘�,ĞƌƚĞů͕��͕͘�ϮϬϬϵ͘�Η�ĂƌŶŽďĂĐƚĞƌŝƵŵΗ͘�/Ŷ͗��Ğ�sŽƐ͕�
W͕͘�^ĐŚůĞŝĨĞƌ͕�<Ͳ,͕͘�>ƵĚǁŝŐ͕�t͕͘�tŚŝƚŵĂŶ͕�t͘�͕͘�'ĂƌƌŝƚǇ͕�'͕͘�:ŽŶĞƐ͕�
�͕͘�ZĂŝŶĞǇ͕�&͕͘�<ƌŝĞŐ͕�E͘Z͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇΖƐ�DĂŶƵĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�sŽůƵŵĞ�ϯ͕�dŚĞ�&ŝƌŵŝĐƵƚĞƐ͖�Ɖ͘Ɖ͘�ϱϰϵ�Ͳ�ϱϱϳ͕�^ƉƌŝŶŐĞƌ

�d���ϯϱϲϳϳ �ŽůůŝŶƐ͕�D͘�͕͘�&ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘�&ĞƌĞƐƵ͕�^͕͘�
:ŽŶĞƐ͕��͕͘�ϭϵϴϳ͘��ůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�
ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�Ă�
ŶĞǁ�ŐĞŶƵƐ͕��ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�
ϯϭϬͲϯϭϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂƌŶŽďĂĐƚĞƌŝĂĐĞĂĞ �ĂƌŶŽďĂĐƚĞƌŝƵŵ �ĂƌŶŽďĂĐƚĞƌŝƵŵ�
ŵĂůƚĂƌŽŵĂƚŝĐƵŵ�

�ĂŝƌǇ �ĨǌĂů͕�D͘/͕͘�:ĂĐƋƵĞƚ͕�d͕͘��ĞůĂƵŶĂǇ͕�^͕͘��ŽƌŐĞƐ͕�&͕͘�DŝůůŝğƌĞ͕�:͘�͕͘�
ZĞǀŽůͲ:ƵŶĞůůĞƐ͕��͘D͕͘��ĂŝůůŝĞǌͲ'ƌŝŵĂů͕��͕͘�ϮϬϭϬ͘��ĂƌŶŽďĂĐƚĞƌŝƵŵ�
ŵĂůƚĂƌŽŵĂƚŝĐƵŵ͗�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ͕�ŝƐŽůĂƚŝŽŶ�ƚŽŽůƐ͕�ĞĐŽůŽŐǇ�ĂŶĚ�
ƚĞĐŚŶŽůŽŐŝĐĂů�ĂƐƉĞĐƚƐ�ŝŶ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϳ͕�
ϱϳϯͲϵ͘�

�d���Ϯϳϴϲϱ DŽƌĂ͕��͕͘�^ĐĂƌƉĞůůŝŶŝ͕�D͕͘�&ƌĂŶǌĞƚƚŝ͕�>͕͘��ŽůŽŵďŽ͕�
^͕͘�'Ăůůŝ͕��͕͘�ϮϬϬϯ͘�ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂůƚĂƌŽŵŝĐƵƐ�;DŝůůĞƌ�Ğƚ�Ăů͘�ϭϵϳϰͿ��^D�ϮϬϯϰϮd�ĂŶĚ��^D�
ϮϬϯϰϰ�ĂŶĚ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�ƉŝƐĐŝĐŽůĂ�;�ŽůůŝŶƐ�Ğƚ�Ăů͘�
ϭϵϴϳͿ��^D�ϮϬϳϯϬd�ĂŶĚ��^D�ϮϬϳϮϮ�ĂƐ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�
ŵĂůƚĂƌŽŵĂƚŝĐƵŵ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϯ͕�ϲϳϱͲϲϳϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂƌŶŽďĂĐƚĞƌŝĂĐĞĂĞ �ĂƌŶŽďĂĐƚĞƌŝƵŵ �ĂƌŶŽďĂĐƚĞƌŝƵŵ�ŵŽďŝůĞ� �ĂŝƌǇ ZĞƚƵƌĞĂƵ��͕��ĂůůŽŶ��͕��ŝĚŝĞŶŶĞ�Z͕�DŽŶƚĞů�D�͘�ϮϬϭϬ͘�/Ɛ�ŵŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ�ĂŶ�ĂƐƐĞƚ�ĨŽƌ�ŝŶŚŝďŝƚŝŶŐ�>ŝƐƚĞƌŝĂ�ŵŽŶŽĐǇƚŽŐĞŶĞƐ�ŝŶ�ƌĂǁ�
ŵŝůŬ�ĐŚĞĞƐĞƐ͍��ĂŝƌǇ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘�ϵϬ͕ϯϳϱͲϯϵϴ

�d��ϰϵϱϭϲ �ŽůůŝŶƐ�D͘�͕͘�&ĂƌƌŽǁ�:͘�͘�͕͘�WŚŝůůŝƉƐ��͘�͕͘�&ĞƌĞƐƵ�^͘�ĂŶĚ�
:ŽŶĞƐ��͘�ϭϵϴϳ͘��ůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�
ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�
Ă�ŶĞǁ�ŐĞŶƵƐ͕��ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϳ͕ϯϭϬͲϯϭϲ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS
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<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŽƌǇŶĞďĂĐƚĞƌŝĂĐĞĂĞ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�
ĂŵŵŽŶŝĂŐĞŶĞƐ

�ĂŝƌǇ �ŽĐŬĞůŵĂŶŶ͕�t͕͘�,ŽƉƉĞͲ^ĞǇůĞƌ͕�d͕͘�ϮϬϬϭ͘�dŚĞ�ƐƵƌĨĂĐĞ�ĨůŽƌĂ�ŽĨ�
ďĂĐƚĞƌŝĂů�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞƐ�ĨƌŽŵ�ĐŽǁΖƐ�ĂŶĚ�ŐŽĂƚΖƐ�ŵŝůŬ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�ϭϭ͕�ϯϬϳͲϯϭϰ͘

�d���ϲϴϳϭ �ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϳ�dƌĂŶƐĨĞƌ�ŽĨ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�
ĂŵŵŽŶŝĂŐĞŶĞƐ�;�ŽŽŬĞ�ĂŶĚ�<ĞŝƚŚͿ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ�
�ŽƌǇŶĞďĂĐƚĞƌŝƵŵ͕�ĂƐ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĂŵŵŽŶŝĂŐĞŶĞƐ�
ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�ϰϰϮʹϰϰϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŽƌǇŶĞďĂĐƚĞƌŝĂĐĞĂĞ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ �ĂŝƌǇ �ŽĐŬĞůŵĂŶŶ͕�t͕͘�tŝůůĞŵƐ͕�<͘W͕͘�EĞǀĞ͕�,͕͘�,ĞůůĞƌ͕�<͘,͕͘�ϮϬϬϱ͘�
�ƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�ƐŵĞĂƌ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�ϭϱ͕�ϳϭϵͲϳϯϮ͘

�^D�ϰϰϳϬϭ �ƌĞŶŶĂŶ͕�E͘D͕͘��ƌŽǁŶ͕�Z͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕��͘�͕͘�
�ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�^ŝŵƉƐŽŶ͕�W͘:͕͘�&Žǆ͕�W͘&͕͘��ŽŐĂŶ͕�d͘D͕͘�
ϮϬϬϭ͘��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ŵŽŽƌĞƉĂƌŬĞŶƐĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�
ƐƵƌĨĂĐĞ�ŽĨ�Ă�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘ 
ϱϭ͕�ϴϰϯʹϴϱϮ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŽƌǇŶĞďĂĐƚĞƌŝĂĐĞĂĞ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�
ĨůĂǀĞƐĐĞŶƐ

�ĂŝƌǇ �ƌĞŶŶĂŶ͕�E͘D͕͘�tĂƌĚ͕��͘�͕͘��ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�&Žǆ͕�W͘&͕͘�
'ŽŽĚĨĞůůŽǁ͕�D͕͘��ŽŐĂŶ͕�d͘D͕͘�ϮϬϬϮ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ��ĂĐƚĞƌŝĂů�
&ůŽƌĂ�ŽŶ�ƚŚĞ�^ƵƌĨĂĐĞ�ŽĨ�Ă�^ŵĞĂƌ��ŚĞĞƐĞ 
�ƉƉů͘��ŶǀŝƌŽŶ͘�DŝĐƌŽďŝŽů͘�ϲϴ͕�ϴϮϬͲϴϯϬ͘

�d���ϭϬϯϰϬ �ĂƌŬƐĚĂůĞ͕�>͕͘�>ĂŶĠĞůůĞ͕�D͘�͕͘�WŽůůŝĐĞ͕�D͘�͕͘��ƐƐĞůŝŶĞĂƵ͕�
:͕͘�tĞůďǇ͕�D͕͘�EŽƌŐĂƌĚ͕�D͘s͕͘�ϭϵϳϵ͘��ŝŽůŽŐŝĐĂů�ĂŶĚ�
ĐŚĞŵŝĐĂů�ďĂƐŝƐ�ĨŽƌ�ƚŚĞ�ƌĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�DŝĐƌŽďĂĐƚĞƌŝƵŵ�
ĨůĂǀƵŵ�KƌůĂͲ:ĞŶƐĞŶ�ĂƐ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĨůĂǀĞƐĐĞŶƐ�ŶŽŵ͘�
ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�Ϯϵ͕�ϮϮϮʹϮϯϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŽƌǇŶĞďĂĐƚĞƌŝĂĐĞĂĞ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ǀĂƌŝĂďŝůĞ �ĂŝƌǇ �ŽĐŬĞůŵĂŶŶ͕�t͕͘�tŝůůĞŵƐ͕�<͘W͕͘�EĞǀĞ͕�,͕͘�,ĞůůĞƌ͕�<͘,͕͘�ϮϬϬϱ͘�
�ƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�ƐŵĞĂƌ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�ϭϱ͕�ϳϭϵͲϳϯϮ͘

�d���ϭϱϳϱϯ 'ĞůƐŽŵŝŶŽ͕�Z͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ŶĂƵǁĂĞƌƚ͕��͕͘�
sĂŶĚĞŵĞƵůĞďƌŽĞĐŬĞ͕�<͕͘�,ŽƐƚĞ͕��͕͘��ŽŐĂŶ͕�d͘D͕͘�^ǁŝŶŐƐ͕�
:͕͘�ϮϬϬϱ͘��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ŵŽŽƌĞƉĂƌŬĞŶƐĞ͕�Ă�ůĂƚĞƌ�
ŚĞƚĞƌŽƚǇƉŝĐ�ƐǇŶŽŶǇŵ�ŽĨ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ǀĂƌŝĂďŝůĞ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϭϭϮϵͲϭϭϯϭ͘�

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ �ŶƚĞƌŽĐŽĐĐƵƐ �ŶƚĞƌŽĐŽĐĐƵƐ�ĚƵƌĂŶƐ �ĂŝƌǇ͕�
^ŽƵƌĚŽƵŐŚ

DŝŐƵĞů�ZŽĐŚĂ͕�:͕͘�yĂǀŝĞƌ�DĂůĐĂƚĂ͕�&͕͘�ϭϵϵϵ͘�KŶ�ƚŚĞ�
DŝĐƌŽďŝŽůŽŐŝĐĂů�WƌŽĨŝůĞ�ŽĨ�dƌĂĚŝƚŝŽŶĂů�WŽƌƚƵŐƵĞƐĞ�^ŽƵƌĚŽƵŐŚ͘�
:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�WƌŽƚĞĐƚŝŽŶ�ϲϮ͕�ϭϰϭϲʹϭϰϮϵ͘����Ğ��ŶŐĞůŝƐ͕�D͕͘�
ϮϬϬϴ͘�^ĞůĞĐƚŝŽŶ�ĂŶĚ�ƵƐĞ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ŵƵůƚŝƉůĞ�ƐƚƌĂŝŶ�
ĐƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ŵĂŶƵĨĂĐƚƵƌĞ�ŽĨ�ŚŝŐŚͲŵŽŝƐƚƵƌĞ�ƚƌĂĚŝƚŝŽŶĂů�
DŽǌǌĂƌĞůůĂ�ĐŚĞĞƐĞ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϭϮϱ͕�ϭϮϯʹϭϯϮ͘

�d���ϭϵϰϯϮ ^ŚĞƌŵĂŶ͕�:͘D͕͘�tŝŶŐ͕�,͘h͕͘�ϭϵϯϳ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĚƵƌĂŶƐ�E͘�
^Ɖ͘�:ŽƵƌ͘��ĂŝƌǇ�^Đŝ͘�ϮϬ͕�ϭϲϱͲϭϲϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ �ŶƚĞƌŽĐŽĐĐƵƐ �ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ �ĂŝƌǇ͕�DĞĂƚ͕�
^ŽǇ͕�sĞŐĞƚĂďůĞƐ

&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�
sƵǇƐƚ͕�>͘��Ğ͕͘�ϮϬϬϲ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�
ĨŽŽĚ�ĂŶĚ�ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϭϬϲ͕�ϭͲϮϰ͘

�d���ϭϵϰϯϯ ^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ŝůƉƉĞƌͲ�Ăůǌ͕�Z͕͘�ϭϵϴϰ͘�dƌĂŶƐĨĞƌ�ŽĨ�
^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ƚŽ�ƚŚĞ�
ŐĞŶƵƐ��ŶƚĞƌŽĐŽĐĐƵƐ�ŶŽŵ͘�ƌĞǀ͘�ĂƐ��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ�
ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϰ͕�ϯϭͲϯϰ͘��

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ �ŶƚĞƌŽĐŽĐĐƵƐ �ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ �ĂŝƌǇ͕�DĞĂƚ͕�
^ŽǇ͕�sĞŐĞƚĂďůĞƐ

&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�
sƵǇƐƚ͕�>͘��Ğ͕͘�ϮϬϬϲ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�
ĨŽŽĚ�ĂŶĚ�ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϭϬϲ͕�ϭͲϮϰ͘

�d���ϭϵϰϯϰ KƌůĂͲ:ĞŶƐĞŶ͕�^͕͘�ϭϵϮϰ͘�>Ă�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĂǌŽƚŽĐĂƉƚĂŶƐ

�ŽĐŽĂ͕��ŽĨĨĞĞ &ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕�
�͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘�
�ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͕͘�ϮϬϬϭ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

�d���
ϳϬϬϵϴϴ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ
,ĞƌŶĂŶĚĞǌ͕��͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�
DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͕͘�ϮϬϬϭ͘�EŽǀĞů�
ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĚŝĂǌŽƚƌŽƉŚŝĐƵƐ

�ŽĐŽĂ͕��ŽĨĨĞĞ :ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�ϭϵϵϳ͘��ŽĨĨĞĂ�ĂƌĂďŝĐĂ�>͕͘�Ă�ŶĞǁ�ŚŽƐƚ�ƉůĂŶƚ�
ĨŽƌ��ĐĞƚŽďĂĐƚĞƌ�ĚŝĂǌŽƚƌŽƉŚŝĐƵƐ͕�ĂŶĚ�ŝƐŽůĂƚŝŽŶ�ŽĨ�ŽƚŚĞƌ�ŶŝƚƌŽŐĞŶͲ
ĨŝǆŝŶŐ�ĂĐĞƚŽďĂĐƚĞƌŝĂ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϯ͕�ϯϲϳϲͲϴϯ͘

�d���ϰϵϬϯϳ zĂŵĂĚĂ͕�z͕͘�,ŽƐŚŝŶŽ͕�<͘Ͳ/͕͘�/ƐŚŝŬĂǁĂ͕�d͕͘�ϭϵϵϴ͘�
sĂůŝĚĂƚŝŽŶ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�
ĐŽŵďŝŶĂƚŝŽŶƐ�ƉƌĞǀŝŽƵƐůǇ�ĞĨĨĞĐƚŝǀĞůǇ�ƉƵďůŝƐŚĞĚ�ŽƵƚƐŝĚĞ�
ƚŚĞ�/:^�͘�>ŝƐƚ�EŽ͘�ϲϰ͗�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ŶŽŵ͘�ĐŽƌƌŝŐ͘�
;'ůƵĐŽŶŽĂĐĞƚŽďĂĐƚĞƌ�΀ƐŝĐ΁Ϳ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�
ϯϮϳʹϯϮϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĞŶƚĂŶŝŝ sŝŶĞŐĂƌ ^ĐŚƺůůĞƌ͕�'͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϮϬϬϬ͘�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĞŶƚĂŶŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�
ŚŝŐŚͲĂĐŝĚ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϬ͕�ϮϬϭϯʹϮϬϮϬ͘�

�^D�ϭϯϱϯϲ ^ĐŚƺůůĞƌ͕�'͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϮϬϬϬ͘�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĞŶƚĂŶŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�ŚŝŐŚͲĂĐŝĚ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�
ϮϬϭϯʹϮϬϮϬ͘�

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ũŽŚĂŶŶĂĞ

�ŽĐŽĂ͕��ŽĨĨĞĞ &ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕�
�͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘�
�ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͕͘�ϮϬϬϭ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

�d���
ϳϬϬϵϴϳ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ
,ĞƌŶĂŶĚĞǌ͕��͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�
DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͕͘�ϮϬϬϭ͘�EŽǀĞů�
ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ŬŽŵďƵĐŚĂĞ�

<ŽŵďƵĐŚĂ �:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

>D'�ϮϯϳϮϲ �hdd��;�͘Ϳ�ĂŶĚ�'��,,h/�;Z͘Ϳ͗�EŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂŶĚ�
ĐĞůůƵůŽƐĞͲƉƌŽĚƵĐŝŶŐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ŬŽŵďƵĐŚĂĞ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�<ŽŵďƵĐŚĂ�ƚĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϮϬϬϳ͕�ϱϳ͕�ϯϱϯͲϯϱϳ͘�

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ sŝŶĞŐĂƌ 'ƵůůŽ͕�D͕͘��ĂŐŐŝĂ͕��͕͘��Ğ�sĞƌŽ͕�>͕͘�'ŝƵĚŝĐŝ͕�W͕͘�ϮϬϬϲ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ΗΗƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�
ǀŝŶĞŐĂƌΗΗ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϬϵͲϭϮ͘�

�d���Ϯϯϳϲϳ zĂŵĂĚĂ͕�z͕͘�,ŽƐŚŝŶŽ͕�<͘Ͳ/͕͘�/ƐŚŝŬĂǁĂ͕�d͕͘�ϭϵϵϴ͘�
sĂůŝĚĂƚŝŽŶ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�
ĐŽŵďŝŶĂƚŝŽŶƐ�ƉƌĞǀŝŽƵƐůǇ�ĞĨĨĞĐƚŝǀĞůǇ�ƉƵďůŝƐŚĞĚ�ŽƵƚƐŝĚĞ�
ƚŚĞ�/:^�͘�>ŝƐƚ�EŽ͘�ϲϰ͗�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ŶŽŵ͘�ĐŽƌƌŝŐ͘�
;'ůƵĐŽŶŽĂĐĞƚŽďĂĐƚĞƌ�΀ƐŝĐ΁Ϳ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�
ϯϮϳʹϯϮϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶŽďĂĐƚĞƌ 'ůƵĐŽŶŽďĂĐƚĞƌ�ŽǆǇĚĂŶƐ sŝŶĞŐĂƌ �Ğ�DƵǇŶĐŬ͕��͕͘�ϮϬϬϳ͘�dŚĞ�ŐĞŶƵƐ�'ůƵĐŽŶŽďĂĐƚĞƌ�ŽǆǇĚĂŶƐ͗�
ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŽǀĞƌǀŝĞǁ�ŽĨ�ďŝŽĐŚĞŵŝƐƚƌǇ�ĂŶĚ�ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�
ĂƉƉůŝĐĂƚŝŽŶƐ͘��ƌŝƚ�ZĞǀ��ŝŽƚĞĐŚŶŽů͘�Ϯϳ;ϯͿ͗ϭϰϳͲϳϭ͘

�d���ϭϵϯϱϳ ;,ĞŶŶĞďĞƌŐ�ϭϴϵϳͿ��Ğ>ĞǇ͕�:͕͘�ϭϵϲϭ͘��ŽŵƉĂƌĂƚŝǀĞ�
ĐĂƌďŽŚǇĚƌĂƚĞ�ŵĞƚĂďŽůŝƐŵ�ĂŶĚ�Ă�ƉƌŽƉŽƐĂů�ĨŽƌ�ƚŚĞ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉ�ŽĨ�ƚŚĞ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�:͘�
'ĞŶ͘�DŝĐƌŽďŝŽů͘�Ϯϰ͗ϯϭͲϱϬ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϮϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŽƌǇŶĞďĂĐƚĞƌŝĂĐĞĂĞ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�
ĂŵŵŽŶŝĂŐĞŶĞƐ

�ĂŝƌǇ �ŽĐŬĞůŵĂŶŶ͕�t͕͘�,ŽƉƉĞͲ^ĞǇůĞƌ͕�d͕͘�ϮϬϬϭ͘�dŚĞ�ƐƵƌĨĂĐĞ�ĨůŽƌĂ�ŽĨ�
ďĂĐƚĞƌŝĂů�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞƐ�ĨƌŽŵ�ĐŽǁΖƐ�ĂŶĚ�ŐŽĂƚΖƐ�ŵŝůŬ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�ϭϭ͕�ϯϬϳͲϯϭϰ͘

�d���ϲϴϳϭ �ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϳ�dƌĂŶƐĨĞƌ�ŽĨ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�
ĂŵŵŽŶŝĂŐĞŶĞƐ�;�ŽŽŬĞ�ĂŶĚ�<ĞŝƚŚͿ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ�
�ŽƌǇŶĞďĂĐƚĞƌŝƵŵ͕�ĂƐ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĂŵŵŽŶŝĂŐĞŶĞƐ�
ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�ϰϰϮʹϰϰϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŽƌǇŶĞďĂĐƚĞƌŝĂĐĞĂĞ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ �ĂŝƌǇ �ŽĐŬĞůŵĂŶŶ͕�t͕͘�tŝůůĞŵƐ͕�<͘W͕͘�EĞǀĞ͕�,͕͘�,ĞůůĞƌ͕�<͘,͕͘�ϮϬϬϱ͘�
�ƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�ƐŵĞĂƌ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�ϭϱ͕�ϳϭϵͲϳϯϮ͘

�^D�ϰϰϳϬϭ �ƌĞŶŶĂŶ͕�E͘D͕͘��ƌŽǁŶ͕�Z͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕��͘�͕͘�
�ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�^ŝŵƉƐŽŶ͕�W͘:͕͘�&Žǆ͕�W͘&͕͘��ŽŐĂŶ͕�d͘D͕͘�
ϮϬϬϭ͘��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ŵŽŽƌĞƉĂƌŬĞŶƐĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�
ƐƵƌĨĂĐĞ�ŽĨ�Ă�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘ 
ϱϭ͕�ϴϰϯʹϴϱϮ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŽƌǇŶĞďĂĐƚĞƌŝĂĐĞĂĞ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�
ĨůĂǀĞƐĐĞŶƐ

�ĂŝƌǇ �ƌĞŶŶĂŶ͕�E͘D͕͘�tĂƌĚ͕��͘�͕͘��ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�&Žǆ͕�W͘&͕͘�
'ŽŽĚĨĞůůŽǁ͕�D͕͘��ŽŐĂŶ͕�d͘D͕͘�ϮϬϬϮ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ��ĂĐƚĞƌŝĂů�
&ůŽƌĂ�ŽŶ�ƚŚĞ�^ƵƌĨĂĐĞ�ŽĨ�Ă�^ŵĞĂƌ��ŚĞĞƐĞ 
�ƉƉů͘��ŶǀŝƌŽŶ͘�DŝĐƌŽďŝŽů͘�ϲϴ͕�ϴϮϬͲϴϯϬ͘

�d���ϭϬϯϰϬ �ĂƌŬƐĚĂůĞ͕�>͕͘�>ĂŶĠĞůůĞ͕�D͘�͕͘�WŽůůŝĐĞ͕�D͘�͕͘��ƐƐĞůŝŶĞĂƵ͕�
:͕͘�tĞůďǇ͕�D͕͘�EŽƌŐĂƌĚ͕�D͘s͕͘�ϭϵϳϵ͘��ŝŽůŽŐŝĐĂů�ĂŶĚ�
ĐŚĞŵŝĐĂů�ďĂƐŝƐ�ĨŽƌ�ƚŚĞ�ƌĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�DŝĐƌŽďĂĐƚĞƌŝƵŵ�
ĨůĂǀƵŵ�KƌůĂͲ:ĞŶƐĞŶ�ĂƐ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĨůĂǀĞƐĐĞŶƐ�ŶŽŵ͘�
ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�Ϯϵ͕�ϮϮϮʹϮϯϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ �ŽƌǇŶĞďĂĐƚĞƌŝĂĐĞĂĞ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ �ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ǀĂƌŝĂďŝůĞ �ĂŝƌǇ �ŽĐŬĞůŵĂŶŶ͕�t͕͘�tŝůůĞŵƐ͕�<͘W͕͘�EĞǀĞ͕�,͕͘�,ĞůůĞƌ͕�<͘,͕͘�ϮϬϬϱ͘�
�ƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�ƐŵĞĂƌ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�ϭϱ͕�ϳϭϵͲϳϯϮ͘

�d���ϭϱϳϱϯ 'ĞůƐŽŵŝŶŽ͕�Z͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ŶĂƵǁĂĞƌƚ͕��͕͘�
sĂŶĚĞŵĞƵůĞďƌŽĞĐŬĞ͕�<͕͘�,ŽƐƚĞ͕��͕͘��ŽŐĂŶ͕�d͘D͕͘�^ǁŝŶŐƐ͕�
:͕͘�ϮϬϬϱ͘��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ŵŽŽƌĞƉĂƌŬĞŶƐĞ͕�Ă�ůĂƚĞƌ�
ŚĞƚĞƌŽƚǇƉŝĐ�ƐǇŶŽŶǇŵ�ŽĨ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ǀĂƌŝĂďŝůĞ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϭϭϮϵͲϭϭϯϭ͘�

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ �ŶƚĞƌŽĐŽĐĐƵƐ �ŶƚĞƌŽĐŽĐĐƵƐ�ĚƵƌĂŶƐ �ĂŝƌǇ͕�
^ŽƵƌĚŽƵŐŚ

DŝŐƵĞů�ZŽĐŚĂ͕�:͕͘�yĂǀŝĞƌ�DĂůĐĂƚĂ͕�&͕͘�ϭϵϵϵ͘�KŶ�ƚŚĞ�
DŝĐƌŽďŝŽůŽŐŝĐĂů�WƌŽĨŝůĞ�ŽĨ�dƌĂĚŝƚŝŽŶĂů�WŽƌƚƵŐƵĞƐĞ�^ŽƵƌĚŽƵŐŚ͘�
:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�WƌŽƚĞĐƚŝŽŶ�ϲϮ͕�ϭϰϭϲʹϭϰϮϵ͘����Ğ��ŶŐĞůŝƐ͕�D͕͘�
ϮϬϬϴ͘�^ĞůĞĐƚŝŽŶ�ĂŶĚ�ƵƐĞ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ŵƵůƚŝƉůĞ�ƐƚƌĂŝŶ�
ĐƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ŵĂŶƵĨĂĐƚƵƌĞ�ŽĨ�ŚŝŐŚͲŵŽŝƐƚƵƌĞ�ƚƌĂĚŝƚŝŽŶĂů�
DŽǌǌĂƌĞůůĂ�ĐŚĞĞƐĞ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϭϮϱ͕�ϭϮϯʹϭϯϮ͘

�d���ϭϵϰϯϮ ^ŚĞƌŵĂŶ͕�:͘D͕͘�tŝŶŐ͕�,͘h͕͘�ϭϵϯϳ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĚƵƌĂŶƐ�E͘�
^Ɖ͘�:ŽƵƌ͘��ĂŝƌǇ�^Đŝ͘�ϮϬ͕�ϭϲϱͲϭϲϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ �ŶƚĞƌŽĐŽĐĐƵƐ �ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ �ĂŝƌǇ͕�DĞĂƚ͕�
^ŽǇ͕�sĞŐĞƚĂďůĞƐ

&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�
sƵǇƐƚ͕�>͘��Ğ͕͘�ϮϬϬϲ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�
ĨŽŽĚ�ĂŶĚ�ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϭϬϲ͕�ϭͲϮϰ͘

�d���ϭϵϰϯϯ ^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ŝůƉƉĞƌͲ�Ăůǌ͕�Z͕͘�ϭϵϴϰ͘�dƌĂŶƐĨĞƌ�ŽĨ�
^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ƚŽ�ƚŚĞ�
ŐĞŶƵƐ��ŶƚĞƌŽĐŽĐĐƵƐ�ŶŽŵ͘�ƌĞǀ͘�ĂƐ��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ�
ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϰ͕�ϯϭͲϯϰ͘��

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ �ŶƚĞƌŽĐŽĐĐƵƐ �ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ �ĂŝƌǇ͕�DĞĂƚ͕�
^ŽǇ͕�sĞŐĞƚĂďůĞƐ

&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�
sƵǇƐƚ͕�>͘��Ğ͕͘�ϮϬϬϲ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�
ĨŽŽĚ�ĂŶĚ�ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϭϬϲ͕�ϭͲϮϰ͘

�d���ϭϵϰϯϰ KƌůĂͲ:ĞŶƐĞŶ͕�^͕͘�ϭϵϮϰ͘�>Ă�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĂǌŽƚŽĐĂƉƚĂŶƐ

�ŽĐŽĂ͕��ŽĨĨĞĞ &ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕�
�͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘�
�ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͕͘�ϮϬϬϭ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

�d���
ϳϬϬϵϴϴ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ
,ĞƌŶĂŶĚĞǌ͕��͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�
DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͕͘�ϮϬϬϭ͘�EŽǀĞů�
ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĚŝĂǌŽƚƌŽƉŚŝĐƵƐ

�ŽĐŽĂ͕��ŽĨĨĞĞ :ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�ϭϵϵϳ͘��ŽĨĨĞĂ�ĂƌĂďŝĐĂ�>͕͘�Ă�ŶĞǁ�ŚŽƐƚ�ƉůĂŶƚ�
ĨŽƌ��ĐĞƚŽďĂĐƚĞƌ�ĚŝĂǌŽƚƌŽƉŚŝĐƵƐ͕�ĂŶĚ�ŝƐŽůĂƚŝŽŶ�ŽĨ�ŽƚŚĞƌ�ŶŝƚƌŽŐĞŶͲ
ĨŝǆŝŶŐ�ĂĐĞƚŽďĂĐƚĞƌŝĂ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϯ͕�ϯϲϳϲͲϴϯ͘

�d���ϰϵϬϯϳ zĂŵĂĚĂ͕�z͕͘�,ŽƐŚŝŶŽ͕�<͘Ͳ/͕͘�/ƐŚŝŬĂǁĂ͕�d͕͘�ϭϵϵϴ͘�
sĂůŝĚĂƚŝŽŶ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�
ĐŽŵďŝŶĂƚŝŽŶƐ�ƉƌĞǀŝŽƵƐůǇ�ĞĨĨĞĐƚŝǀĞůǇ�ƉƵďůŝƐŚĞĚ�ŽƵƚƐŝĚĞ�
ƚŚĞ�/:^�͘�>ŝƐƚ�EŽ͘�ϲϰ͗�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ŶŽŵ͘�ĐŽƌƌŝŐ͘�
;'ůƵĐŽŶŽĂĐĞƚŽďĂĐƚĞƌ�΀ƐŝĐ΁Ϳ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�
ϯϮϳʹϯϮϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĞŶƚĂŶŝŝ sŝŶĞŐĂƌ ^ĐŚƺůůĞƌ͕�'͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϮϬϬϬ͘�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĞŶƚĂŶŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�
ŚŝŐŚͲĂĐŝĚ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϬ͕�ϮϬϭϯʹϮϬϮϬ͘�

�^D�ϭϯϱϯϲ ^ĐŚƺůůĞƌ͕�'͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϮϬϬϬ͘�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĞŶƚĂŶŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�ŚŝŐŚͲĂĐŝĚ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�
ϮϬϭϯʹϮϬϮϬ͘�

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ũŽŚĂŶŶĂĞ

�ŽĐŽĂ͕��ŽĨĨĞĞ &ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕�
�͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘�
�ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͕͘�ϮϬϬϭ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

�d���
ϳϬϬϵϴϳ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ
,ĞƌŶĂŶĚĞǌ͕��͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�
DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͕͘�ϮϬϬϭ͘�EŽǀĞů�
ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ŬŽŵďƵĐŚĂĞ�

<ŽŵďƵĐŚĂ �:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

>D'�ϮϯϳϮϲ �hdd��;�͘Ϳ�ĂŶĚ�'��,,h/�;Z͘Ϳ͗�EŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂŶĚ�
ĐĞůůƵůŽƐĞͲƉƌŽĚƵĐŝŶŐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ŬŽŵďƵĐŚĂĞ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�<ŽŵďƵĐŚĂ�ƚĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϮϬϬϳ͕�ϱϳ͕�ϯϱϯͲϯϱϳ͘�

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ 'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ sŝŶĞŐĂƌ 'ƵůůŽ͕�D͕͘��ĂŐŐŝĂ͕��͕͘��Ğ�sĞƌŽ͕�>͕͘�'ŝƵĚŝĐŝ͕�W͕͘�ϮϬϬϲ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ΗΗƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�
ǀŝŶĞŐĂƌΗΗ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϬϵͲϭϮ͘�

�d���Ϯϯϳϲϳ zĂŵĂĚĂ͕�z͕͘�,ŽƐŚŝŶŽ͕�<͘Ͳ/͕͘�/ƐŚŝŬĂǁĂ͕�d͕͘�ϭϵϵϴ͘�
sĂůŝĚĂƚŝŽŶ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�
ĐŽŵďŝŶĂƚŝŽŶƐ�ƉƌĞǀŝŽƵƐůǇ�ĞĨĨĞĐƚŝǀĞůǇ�ƉƵďůŝƐŚĞĚ�ŽƵƚƐŝĚĞ�
ƚŚĞ�/:^�͘�>ŝƐƚ�EŽ͘�ϲϰ͗�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ŶŽŵ͘�ĐŽƌƌŝŐ͘�
;'ůƵĐŽŶŽĂĐĞƚŽďĂĐƚĞƌ�΀ƐŝĐ΁Ϳ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�
ϯϮϳʹϯϮϴ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ 'ůƵĐŽŶŽďĂĐƚĞƌ 'ůƵĐŽŶŽďĂĐƚĞƌ�ŽǆǇĚĂŶƐ sŝŶĞŐĂƌ �Ğ�DƵǇŶĐŬ͕��͕͘�ϮϬϬϳ͘�dŚĞ�ŐĞŶƵƐ�'ůƵĐŽŶŽďĂĐƚĞƌ�ŽǆǇĚĂŶƐ͗�
ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŽǀĞƌǀŝĞǁ�ŽĨ�ďŝŽĐŚĞŵŝƐƚƌǇ�ĂŶĚ�ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�
ĂƉƉůŝĐĂƚŝŽŶƐ͘��ƌŝƚ�ZĞǀ��ŝŽƚĞĐŚŶŽů͘�Ϯϳ;ϯͿ͗ϭϰϳͲϳϭ͘

�d���ϭϵϯϱϳ ;,ĞŶŶĞďĞƌŐ�ϭϴϵϳͿ��Ğ>ĞǇ͕�:͕͘�ϭϵϲϭ͘��ŽŵƉĂƌĂƚŝǀĞ�
ĐĂƌďŽŚǇĚƌĂƚĞ�ŵĞƚĂďŽůŝƐŵ�ĂŶĚ�Ă�ƉƌŽƉŽƐĂů�ĨŽƌ�ƚŚĞ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉ�ŽĨ�ƚŚĞ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�:͘�
'ĞŶ͘�DŝĐƌŽďŝŽů͘�Ϯϰ͗ϯϭͲϱϬ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

Ϯϭ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ĂƌŝůĂŝƚĞŶƐŝƐ

�ĂŝƌǇ DŽƵŶŝĞƌ͕�:͕͘�'ĞůƐŽŵŝŶŽ͕�Z͕͘�'ŽĞƌŐĞƐ͕�^͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
sĂŶĚĞŵĞƵůĞďƌŽĞĐŬĞ͕�<͕͘�,ŽƐƚĞ͕��͕͘�^ĐŚĞƌĞƌ͕�^͕͘�^ǁŝŶŐƐ͕�:͕͘�
&ŝƚǌŐĞƌĂůĚ͕�'͘&͕͘��ŽŐĂŶ͕�d͘D͕͘��ϮϬϬϱ͘�^ƵƌĨĂĐĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĨŽƵƌ�
ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϭ͕�ϲϰϴϵͲϱϬϬ͘

�^D�ϭϲϯϲϴ �h^^�͕�,͘�:͘�ϮϬϭϲ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�
ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�
ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�ďĞƌŐĞƌĞŝ� �ĂŝƌǇ /ƌůŝŶŐĞƌ͕�&͕͘��ŝŵĞƚ͕�&͕͘��ĞůĞƚƚƌĞ͕�:͕͘�>ĞĨĞǀƌĞ͕�D͕͘�'ƌŝŵŽŶƚ͕�
W͘�͘�͕͘�ϮϬϬϱ͘��ƌƚŚƌŽďĂĐƚĞƌ�ďĞƌŐĞƌĞŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌƚŚƌŽďĂĐƚĞƌ�
ĂƌŝůĂŝƚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽǀĞů�ĐŽƌǇŶĞĨŽƌŵ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�
ƐƵƌĨĂĐĞƐ�ŽĨ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϰϱϳͲϰϲϮ͘

�^D�ϭϲϯϲϳ �h^^�͕�,͘�:͘�ϮϬϭϲ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�
ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�
ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŶŝĐŽƚŝĂŶĂĞ �ĂŝƌǇ ^ŵĂĐĐŚŝ͕��͕͘�'ŽďďĞƚƚŝ͕�D͕͘>ĂŶĐŝŽƚƚŝ͕�Z͕͘�&Žǆ͕�W͘&͕͘�ϭϵϵϵ͘�
WƵƌŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂŶ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽůŝŶĞ�ŝŵŝŶ�
ƉĞƉƚŝĚĂƐĞ�ĨƌŽŵ��ƌƚŚƌŽďĂŶĂ͕�&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϭϳϴ;ϭͿ͗ϭϵϭͲϳ͘ 
^ŵĂĐĐŚŝ͕��͕͘�&Žǆ͕�W͘&͕͘�'ŽďďĞƚƚŝ͕�D͘�ϭϵϵϵ͘�WƵƌŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚǁŽ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞŝŶĂƐĞƐ�ĨƌŽŵ�
�ƌƚŚƌŽďĂĐƚĞƌ�ŶŝĐŽƚŝĂŶĂĞ�ϵϰϱϴ͘��&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϭϳϬ͕�
ϯϮϳͲϯϯ͘

�d���ϭϰϵϮϵ �h^^�͕�,͘�:͘�ϮϬϭϲ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�
ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�
ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ŶƚĞƌŽďĂĐƚĞƌŝĂĐĞĂĞ ,ĂĨŶŝĂ ,ĂĨŶŝĂ�ĂůǀĞŝ �ĂŝƌǇ DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�sĂůůĂĞǇƐ͕�d͕͘��ƌĚŝƚŝ͕�Z͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘�
,ĠůŝĂƐ͕��͕͘�/ƌůŝŶŐĞƌ͕�&͕͘�ϮϬϬϴ͘�DŝĐƌŽďŝĂů�ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚŝŶ�
Ă�ĐŚĞĞƐĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϰ͕�
ϭϳϮͲϴϭ͘�

�d���ϭϯϯϯϳ DƆůůĞƌ͕�s͕͘�ϭϵϱϰ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂŵŝŶŽ�ĂĐŝĚ�
ĚĞĐĂƌďŽǆǇůĂƐĞƐ�ŝŶ��ŶƚĞƌŽďĂĐƚĞƌŝĂĐĞĂĞ͘��ĐƚĂ�WĂƚŚŽůŽŐŝĐĂ�
Ğƚ��ĂĐƚĞƌŝŽůŽŐŝĐĂ�^ĐĂŶĚŝŶĂǀŝĐĂ�ϯϱ͕�ϮϱϵͲϮϳϳ͘�

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ŶƚĞƌŽďĂĐƚĞƌŝĂĐĞĂĞ ,ĂůŽŵŽŶĂƐ� ,ĂůŽŵŽŶĂƐ�ĞůŽŶŐĂƚĂ Meat ,ŝŶƌŝĐŚƐĞŶ͕�>͘>͕͘�DŽŶƚĞů͕�D͘�͕͘�dĂůŽŶ͕�Z͕͘�ϭϵϵϰ͘�WƌŽƚĞŽůǇƚŝĐ�
ĂŶĚ�ůŝƉŽůǇƚŝĐ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�DŝĐƌŽĐŽĐĐƵƐ�ƌŽƐĞƵƐ�;ϲϱͿ͕�,ĂůŽŵŽŶĂƐ�
ĞůŽŶŐĂƚĂ�;ϭϲͿ�ĂŶĚ�sŝďƌŝŽ�ƐƉ͘�;ϭϲϴͿ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ĂŶŝƐŚ�ďĂĐŽŶ�
ĐƵƌŝŶŐ�ďƌŝŶĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϮ;ϮͲϯͿ͕�ϭϭϱͲϮϲ

�d���ϯϯϭϳϯ sƌĞĞůĂŶĚ͕�Z͘,͕͘�>ŝƚĐŚĨŝĞůĚ͕��͘�͕͘�DĂƌƚŝŶ͕��͘>͕͘��ůůŝŽƚ͕��͕͘�
ϭϵϴϬ͘�,ĂůŽŵŽŶĂƐ�ĞůŽŶŐĂƚĂ͕�Ă�ŶĞǁ�ŐĞŶƵƐ�ĂŶĚ�ƐƉĞĐŝĞƐ�ŽĨ�
ĞǆƚƌĞŵĞůǇ�ƐĂůƚͲƚŽůĞƌĂŶƚ�ďĂĐƚĞƌŝĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϬ͕�ϰϴϱͲϰϵϱ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ <ŽĐƵƌŝĂ� <ŽĐƵƌŝĂ�ƌŚŝǌŽƉŚŝůĂ �ĂŝƌǇ͕�DĞĂƚ �ůͲ�ĂƌĂĚĞŝ͕�'͕͘��ĞůĂĐƌŽŝǆͲ�ƵĐŚĞƚ͕��͕͘�KŐŝĞƌ͕�:͘�͕͘�ϮϬϬϳ͘�
�ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ďĂĐƚĞƌŝĂů�ĞĐŽƐǇƐƚĞŵƐ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů��ŐǇƉƚŝĂŶ�
�ŽŵŝĂƚŝ�ĐŚĞĞƐĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϯ͕�ϭϮϰϴͲϱϱ͘�  
�ĂŶŝƐŚ�ůŝƐƚ�ŽĨ�ŶŽƚŝĨ ŝĞĚ�ĐƵůƚƵƌĞƐ�;ϬϴͬϮϬϭϬͿΗ

�^D�ϭϭϵϮϲd <ŽǀĄĐƐ͕�'͕͘��ƵƌŐŚĂƌĚƚ͕�:͕͘�WƌĂĚĞůůĂ͕�^͕͘�^ĐŚƵŵĂŶŶ͕�W͕͘�
^ƚĂĐŬĞďƌĂŶĚƚ͕��͕͘�DăƌŝĂůŝŐĞƚŝ͕�<͕͘�ϭϵϵϵ͘�<ŽĐƵƌŝĂ�ƉĂůƵƐƚƌŝƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ�<ŽĐƵƌŝĂ�ƌŚŝǌŽƉŚŝůĂ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚŚĞ�ƌŚŝǌŽƉůĂŶĞ�ŽĨ�ƚŚĞ�ŶĂƌƌŽǁͲůĞĂǀĞĚ�ĐĂƚƚĂŝů�;dǇƉŚĂ�
ĂŶŐƵƐƚŝĨŽůŝĂͿ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϵ͕�ϭϲϳͲϳϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ <ŽĐƵƌŝĂ� <ŽĐƵƌŝĂ�ǀĂƌŝĂŶƐ �ĂŝƌǇ͕�DĞĂƚ KΖDĂŚŽŶǇ͕�d͕͘�ZĞŬŚŝĨ͕�E͕͘��ĂǀĂĚŝŶŝ͕��͕͘�&ŝƚǌŐĞƌĂůĚ͕�'͘&͕͘�ϮϬϬϭ͘�dŚĞ�
ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�Ă�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ŝŶŐƌĞĚŝĞŶƚ�ĐŽŶƚĂŝŶŝŶŐ�ΖǀĂƌŝĂĐŝŶΖ͕�
Ă�ŶŽǀĞů�ĂŶƚŝŵŝĐƌŽďŝĂů�ƉƌŽĚƵĐĞĚ�ďǇ�<ŽĐƵƌŝĂ�ǀĂƌŝĂŶƐ͕�ƚŽ�ĐŽŶƚƌŽů�
ƚŚĞ�ŐƌŽǁƚŚ�ŽĨ��ĂĐŝůůƵƐ�ĐĞƌĞƵƐ�ŝŶ�ĐŚŝůůĞĚ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘ 
:��ƉƉů�DŝĐƌŽďŝŽů͘�ϵϬ͕�ϭϬϲͲϭϰ͘

�^D�ϮϬϬϯϯ ^ƚĂĐŬĞďƌĂŶĚƚ͕��͕͘�<ŽĐŚ͕��͕͘�'ǀŽǌĚŝĂŬ͕�K͕͘�^ĐŚƵŵĂŶŶ͕�W͕͘�
ϭϵϵϱ͘�dĂǆŽŶŽŵŝĐ�ĚŝƐƐĞĐƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͗�
<ŽĐƵƌŝĂ�ŐĞŶ͘�ŶŽǀ͕͘�EĞƐƚĞƌĞŶŬŽŶŝĂ�ŐĞŶ͘�ŶŽǀ͕͘�<ǇƚŽĐŽĐĐƵƐ�
ŐĞŶ͘�ŶŽǀ͕͘��ĞƌŵĂĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ��ŽŚŶ�
ϭϴϳϮ�ŐĞŶ͘�ĞŵĞŶĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϲϴϮͲϲϵϮ͘�Ğǆ�
DŝĐƌŽĐŽĐĐƵƐ�ǀĂƌŝĂŶƐ�DŝŐƵůĂ�ϭϵϬϬ�;�ƉƉƌŽǀĞĚ�>ŝƐƚƐ�ϭϵϴϬͿ

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ�
ĞƵƌŽƉĂĞƵƐ

sŝŶĞŐĂƌ 'ƵůůŽ͕�D͕͘�ϮϬϬϴ͘��ĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�
ǀŝŶĞŐĂƌ͗�ƉŚĞŶŽƚǇƉŝĐ�ƚƌĂŝƚƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�
ƐĞůĞĐƚŝŽŶ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϮϱ͕�ϰϲͲϱϯ͘�

�d���ϱϭϴϰϱ z�D����;z͘Ϳ͕�zh<W�E�;W͘Ϳ͕�sh�;,͘d͘>͘Ϳ͕�DhZ�D�d^h�;z͘Ϳ�
K�,�/<h>�;�͘Ϳ�ĂŶĚ�E�<�'�t��;z͘Ϳ͗�^ƵďĚŝǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕�,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�
ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�
ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ�ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�
ŐƌŽƵƉ�ŝŶ�ƚŚĞ�ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕�
ϴϰϵͲϴϱϵ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ�ŚĂŶƐĞŶŝŝ� sŝŶĞŐĂƌ dŽƌŝũĂ͕�D͘:͕͘�ϮϬϭϬ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ƋƵĂŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ǁŝŶĞ�ĂŶĚ�ǀŝŶĞŐĂƌ�ďǇ�dĂƋDĂŶͲD'��ƉƌŽďĞƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽ͘�Ϯϳ͕�ϮϱϳͲϲϱ͘

�d���ϯϱϵϱϵ z�D����;z͘Ϳ͕�zh<W�E�;W͘Ϳ͕�sh�;,͘d͘>͘Ϳ͕�DhZ�D�d^h�;z͘Ϳ�
K�,�/<h>�;�͘Ϳ�ĂŶĚ�E�<�'�t��;z͘Ϳ͗�^ƵďĚŝǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕�,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�
ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�
ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ�ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�
ŐƌŽƵƉ�ŝŶ�ƚŚĞ�ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕�
ϴϰϵͲϴϱϵ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ�
ŽďŽĞĚŝĞŶƐ

sŝŶĞŐĂƌ ^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴď͘��ĞƐĐƌŝƉƚŝŽŶ�
ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�
ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘

�^D�ϭϭϴϮϲ z�D����;z͘Ϳ͕�zh<W�E�;W͘Ϳ͕�sh�;,͘d͘>͘Ϳ͕�DhZ�D�d^h�;z͘Ϳ�
K�,�/<h>�;�͘Ϳ�ĂŶĚ�E�<�'�t��;z͘Ϳ͗�^ƵďĚŝǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕�,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�
ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�
ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ�ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�
ŐƌŽƵƉ�ŝŶ�ƚŚĞ�ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕�
ϴϰϵͲϴϱϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐĞƚŽƚŽůĞƌĂŶƐ

sĞŐĞƚĂďůĞƐ �ƌŝĐŝ͕�D͕͘��ŽƐŬƵŶ͕�&͕͘�ϮϬϬϭ͘�,ĂƌĚĂůŝǇĞ͗�&ĞƌŵĞŶƚĞĚ�ŐƌĂƉĞ�ũƵŝĐĞ�ĂƐ�
Ă�ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϴ͕�ϰϭϳʹϰϮϭ͘

�d���ϰϯϱϳϴ �ŶƚĂŶŝ͕��͕͘�DĂƐĂŝ͕�,͕͘�^ƵǌƵŬŝ͕�<Ͳ/͕͘��ϭϵϴϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐĞƚŽƚŽůĞƌĂŶƐ͕�Ă�EĞǁ�^ƉĞĐŝĞƐ�ĨƌŽŵ�&ĞƌŵĞŶƚĞĚ�
sŝŶĞŐĂƌ��ƌŽƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϯϲ͕�ϱϰϰͲϱϰϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝĨĂƌŝŶĂĞ ^ŽƵƌĚŽƵŐŚ sĂŶĐĂŶŶĞǇƚ͘�D͕͘�EĞǇƐĞŶƐ͕�W͕͘��Ğ�tĂĐŚƚĞƌ͕�D͕͘��ŶŐĞůďĞĞŶ͕�<͕͘�
^ŶĂƵǁĂĞƌƚ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘��,ŽƐƚĞ͕��͕͘�
dƐĂŬĂůŝĚŽƵ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐŝĚŝĨĂƌŝŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ǌǇŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�
ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϲϭϱͲϲϮϬ͘

>D'�ϮϮϬϬ sĂŶĐĂŶŶĞǇƚ͘�D͕͘�EĞǇƐĞŶƐ͕�W͕͘��Ğ�tĂĐŚƚĞƌ͕�D͕͘��ŶŐĞůďĞĞŶ͕�
<͕͘�^ŶĂƵǁĂĞƌƚ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘� �
,ŽƐƚĞ͕��͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϱ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝĨĂƌŝŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ǌǇŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϱϱ͕�ϲϭϱͲϲϮϬ͘
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ϮϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ĂƌŝůĂŝƚĞŶƐŝƐ

�ĂŝƌǇ DŽƵŶŝĞƌ͕�:͕͘�'ĞůƐŽŵŝŶŽ͕�Z͕͘�'ŽĞƌŐĞƐ͕�^͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
sĂŶĚĞŵĞƵůĞďƌŽĞĐŬĞ͕�<͕͘�,ŽƐƚĞ͕��͕͘�^ĐŚĞƌĞƌ͕�^͕͘�^ǁŝŶŐƐ͕�:͕͘�
&ŝƚǌŐĞƌĂůĚ͕�'͘&͕͘��ŽŐĂŶ͕�d͘D͕͘��ϮϬϬϱ͘�^ƵƌĨĂĐĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĨŽƵƌ�
ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϭ͕�ϲϰϴϵͲϱϬϬ͘

�^D�ϭϲϯϲϴ �h^^�͕�,͘�:͘�ϮϬϭϲ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�
ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�
ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�ďĞƌŐĞƌĞŝ� �ĂŝƌǇ /ƌůŝŶŐĞƌ͕�&͕͘��ŝŵĞƚ͕�&͕͘��ĞůĞƚƚƌĞ͕�:͕͘�>ĞĨĞǀƌĞ͕�D͕͘�'ƌŝŵŽŶƚ͕�
W͘�͘�͕͘�ϮϬϬϱ͘��ƌƚŚƌŽďĂĐƚĞƌ�ďĞƌŐĞƌĞŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌƚŚƌŽďĂĐƚĞƌ�
ĂƌŝůĂŝƚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽǀĞů�ĐŽƌǇŶĞĨŽƌŵ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�
ƐƵƌĨĂĐĞƐ�ŽĨ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϰϱϳͲϰϲϮ͘

�^D�ϭϲϯϲϳ �h^^�͕�,͘�:͘�ϮϬϭϲ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�
ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�
ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ 'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŶŝĐŽƚŝĂŶĂĞ �ĂŝƌǇ ^ŵĂĐĐŚŝ͕��͕͘�'ŽďďĞƚƚŝ͕�D͕͘>ĂŶĐŝŽƚƚŝ͕�Z͕͘�&Žǆ͕�W͘&͕͘�ϭϵϵϵ͘�
WƵƌŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂŶ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽůŝŶĞ�ŝŵŝŶ�
ƉĞƉƚŝĚĂƐĞ�ĨƌŽŵ��ƌƚŚƌŽďĂŶĂ͕�&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϭϳϴ;ϭͿ͗ϭϵϭͲϳ͘ 
^ŵĂĐĐŚŝ͕��͕͘�&Žǆ͕�W͘&͕͘�'ŽďďĞƚƚŝ͕�D͘�ϭϵϵϵ͘�WƵƌŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚǁŽ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞŝŶĂƐĞƐ�ĨƌŽŵ�
�ƌƚŚƌŽďĂĐƚĞƌ�ŶŝĐŽƚŝĂŶĂĞ�ϵϰϱϴ͘��&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϭϳϬ͕�
ϯϮϳͲϯϯ͘

�d���ϭϰϵϮϵ �h^^�͕�,͘�:͘�ϮϬϭϲ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�
ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�
ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ŶƚĞƌŽďĂĐƚĞƌŝĂĐĞĂĞ ,ĂĨŶŝĂ ,ĂĨŶŝĂ�ĂůǀĞŝ �ĂŝƌǇ DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�sĂůůĂĞǇƐ͕�d͕͘��ƌĚŝƚŝ͕�Z͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘�
,ĠůŝĂƐ͕��͕͘�/ƌůŝŶŐĞƌ͕�&͕͘�ϮϬϬϴ͘�DŝĐƌŽďŝĂů�ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚŝŶ�
Ă�ĐŚĞĞƐĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϰ͕�
ϭϳϮͲϴϭ͘�

�d���ϭϯϯϯϳ DƆůůĞƌ͕�s͕͘�ϭϵϱϰ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂŵŝŶŽ�ĂĐŝĚ�
ĚĞĐĂƌďŽǆǇůĂƐĞƐ�ŝŶ��ŶƚĞƌŽďĂĐƚĞƌŝĂĐĞĂĞ͘��ĐƚĂ�WĂƚŚŽůŽŐŝĐĂ�
Ğƚ��ĂĐƚĞƌŝŽůŽŐŝĐĂ�^ĐĂŶĚŝŶĂǀŝĐĂ�ϯϱ͕�ϮϱϵͲϮϳϳ͘�

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ŶƚĞƌŽďĂĐƚĞƌŝĂĐĞĂĞ ,ĂůŽŵŽŶĂƐ� ,ĂůŽŵŽŶĂƐ�ĞůŽŶŐĂƚĂ Meat ,ŝŶƌŝĐŚƐĞŶ͕�>͘>͕͘�DŽŶƚĞů͕�D͘�͕͘�dĂůŽŶ͕�Z͕͘�ϭϵϵϰ͘�WƌŽƚĞŽůǇƚŝĐ�
ĂŶĚ�ůŝƉŽůǇƚŝĐ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�DŝĐƌŽĐŽĐĐƵƐ�ƌŽƐĞƵƐ�;ϲϱͿ͕�,ĂůŽŵŽŶĂƐ�
ĞůŽŶŐĂƚĂ�;ϭϲͿ�ĂŶĚ�sŝďƌŝŽ�ƐƉ͘�;ϭϲϴͿ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ĂŶŝƐŚ�ďĂĐŽŶ�
ĐƵƌŝŶŐ�ďƌŝŶĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϮ;ϮͲϯͿ͕�ϭϭϱͲϮϲ

�d���ϯϯϭϳϯ sƌĞĞůĂŶĚ͕�Z͘,͕͘�>ŝƚĐŚĨŝĞůĚ͕��͘�͕͘�DĂƌƚŝŶ͕��͘>͕͘��ůůŝŽƚ͕��͕͘�
ϭϵϴϬ͘�,ĂůŽŵŽŶĂƐ�ĞůŽŶŐĂƚĂ͕�Ă�ŶĞǁ�ŐĞŶƵƐ�ĂŶĚ�ƐƉĞĐŝĞƐ�ŽĨ�
ĞǆƚƌĞŵĞůǇ�ƐĂůƚͲƚŽůĞƌĂŶƚ�ďĂĐƚĞƌŝĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϬ͕�ϰϴϱͲϰϵϱ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ <ŽĐƵƌŝĂ� <ŽĐƵƌŝĂ�ƌŚŝǌŽƉŚŝůĂ �ĂŝƌǇ͕�DĞĂƚ �ůͲ�ĂƌĂĚĞŝ͕�'͕͘��ĞůĂĐƌŽŝǆͲ�ƵĐŚĞƚ͕��͕͘�KŐŝĞƌ͕�:͘�͕͘�ϮϬϬϳ͘�
�ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ďĂĐƚĞƌŝĂů�ĞĐŽƐǇƐƚĞŵƐ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů��ŐǇƉƚŝĂŶ�
�ŽŵŝĂƚŝ�ĐŚĞĞƐĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϯ͕�ϭϮϰϴͲϱϱ͘�  
�ĂŶŝƐŚ�ůŝƐƚ�ŽĨ�ŶŽƚŝĨ ŝĞĚ�ĐƵůƚƵƌĞƐ�;ϬϴͬϮϬϭϬͿΗ

�^D�ϭϭϵϮϲd <ŽǀĄĐƐ͕�'͕͘��ƵƌŐŚĂƌĚƚ͕�:͕͘�WƌĂĚĞůůĂ͕�^͕͘�^ĐŚƵŵĂŶŶ͕�W͕͘�
^ƚĂĐŬĞďƌĂŶĚƚ͕��͕͘�DăƌŝĂůŝŐĞƚŝ͕�<͕͘�ϭϵϵϵ͘�<ŽĐƵƌŝĂ�ƉĂůƵƐƚƌŝƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ�<ŽĐƵƌŝĂ�ƌŚŝǌŽƉŚŝůĂ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚŚĞ�ƌŚŝǌŽƉůĂŶĞ�ŽĨ�ƚŚĞ�ŶĂƌƌŽǁͲůĞĂǀĞĚ�ĐĂƚƚĂŝů�;dǇƉŚĂ�
ĂŶŐƵƐƚŝĨŽůŝĂͿ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϵ͕�ϭϲϳͲϳϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ <ŽĐƵƌŝĂ� <ŽĐƵƌŝĂ�ǀĂƌŝĂŶƐ �ĂŝƌǇ͕�DĞĂƚ KΖDĂŚŽŶǇ͕�d͕͘�ZĞŬŚŝĨ͕�E͕͘��ĂǀĂĚŝŶŝ͕��͕͘�&ŝƚǌŐĞƌĂůĚ͕�'͘&͕͘�ϮϬϬϭ͘�dŚĞ�
ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�Ă�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ŝŶŐƌĞĚŝĞŶƚ�ĐŽŶƚĂŝŶŝŶŐ�ΖǀĂƌŝĂĐŝŶΖ͕�
Ă�ŶŽǀĞů�ĂŶƚŝŵŝĐƌŽďŝĂů�ƉƌŽĚƵĐĞĚ�ďǇ�<ŽĐƵƌŝĂ�ǀĂƌŝĂŶƐ͕�ƚŽ�ĐŽŶƚƌŽů�
ƚŚĞ�ŐƌŽǁƚŚ�ŽĨ��ĂĐŝůůƵƐ�ĐĞƌĞƵƐ�ŝŶ�ĐŚŝůůĞĚ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘ 
:��ƉƉů�DŝĐƌŽďŝŽů͘�ϵϬ͕�ϭϬϲͲϭϰ͘

�^D�ϮϬϬϯϯ ^ƚĂĐŬĞďƌĂŶĚƚ͕��͕͘�<ŽĐŚ͕��͕͘�'ǀŽǌĚŝĂŬ͕�K͕͘�^ĐŚƵŵĂŶŶ͕�W͕͘�
ϭϵϵϱ͘�dĂǆŽŶŽŵŝĐ�ĚŝƐƐĞĐƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͗�
<ŽĐƵƌŝĂ�ŐĞŶ͘�ŶŽǀ͕͘�EĞƐƚĞƌĞŶŬŽŶŝĂ�ŐĞŶ͘�ŶŽǀ͕͘�<ǇƚŽĐŽĐĐƵƐ�
ŐĞŶ͘�ŶŽǀ͕͘��ĞƌŵĂĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ��ŽŚŶ�
ϭϴϳϮ�ŐĞŶ͘�ĞŵĞŶĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϲϴϮͲϲϵϮ͘�Ğǆ�
DŝĐƌŽĐŽĐĐƵƐ�ǀĂƌŝĂŶƐ�DŝŐƵůĂ�ϭϵϬϬ�;�ƉƉƌŽǀĞĚ�>ŝƐƚƐ�ϭϵϴϬͿ

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ�
ĞƵƌŽƉĂĞƵƐ

sŝŶĞŐĂƌ 'ƵůůŽ͕�D͕͘�ϮϬϬϴ͘��ĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�
ǀŝŶĞŐĂƌ͗�ƉŚĞŶŽƚǇƉŝĐ�ƚƌĂŝƚƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�
ƐĞůĞĐƚŝŽŶ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϮϱ͕�ϰϲͲϱϯ͘�

�d���ϱϭϴϰϱ z�D����;z͘Ϳ͕�zh<W�E�;W͘Ϳ͕�sh�;,͘d͘>͘Ϳ͕�DhZ�D�d^h�;z͘Ϳ�
K�,�/<h>�;�͘Ϳ�ĂŶĚ�E�<�'�t��;z͘Ϳ͗�^ƵďĚŝǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕�,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�
ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�
ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ�ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�
ŐƌŽƵƉ�ŝŶ�ƚŚĞ�ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕�
ϴϰϵͲϴϱϵ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ�ŚĂŶƐĞŶŝŝ� sŝŶĞŐĂƌ dŽƌŝũĂ͕�D͘:͕͘�ϮϬϭϬ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ƋƵĂŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ǁŝŶĞ�ĂŶĚ�ǀŝŶĞŐĂƌ�ďǇ�dĂƋDĂŶͲD'��ƉƌŽďĞƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽ͘�Ϯϳ͕�ϮϱϳͲϲϱ͘

�d���ϯϱϵϱϵ z�D����;z͘Ϳ͕�zh<W�E�;W͘Ϳ͕�sh�;,͘d͘>͘Ϳ͕�DhZ�D�d^h�;z͘Ϳ�
K�,�/<h>�;�͘Ϳ�ĂŶĚ�E�<�'�t��;z͘Ϳ͗�^ƵďĚŝǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕�,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�
ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�
ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ�ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�
ŐƌŽƵƉ�ŝŶ�ƚŚĞ�ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕�
ϴϰϵͲϴϱϵ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ �ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ <ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ�
ŽďŽĞĚŝĞŶƐ

sŝŶĞŐĂƌ ^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴď͘��ĞƐĐƌŝƉƚŝŽŶ�
ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�
ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘

�^D�ϭϭϴϮϲ z�D����;z͘Ϳ͕�zh<W�E�;W͘Ϳ͕�sh�;,͘d͘>͘Ϳ͕�DhZ�D�d^h�;z͘Ϳ�
K�,�/<h>�;�͘Ϳ�ĂŶĚ�E�<�'�t��;z͘Ϳ͗�^ƵďĚŝǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕�,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�
ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�
ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ�ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�
ŐƌŽƵƉ�ŝŶ�ƚŚĞ�ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕�
ϴϰϵͲϴϱϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐĞƚŽƚŽůĞƌĂŶƐ

sĞŐĞƚĂďůĞƐ �ƌŝĐŝ͕�D͕͘��ŽƐŬƵŶ͕�&͕͘�ϮϬϬϭ͘�,ĂƌĚĂůŝǇĞ͗�&ĞƌŵĞŶƚĞĚ�ŐƌĂƉĞ�ũƵŝĐĞ�ĂƐ�
Ă�ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϴ͕�ϰϭϳʹϰϮϭ͘

�d���ϰϯϱϳϴ �ŶƚĂŶŝ͕��͕͘�DĂƐĂŝ͕�,͕͘�^ƵǌƵŬŝ͕�<Ͳ/͕͘��ϭϵϴϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐĞƚŽƚŽůĞƌĂŶƐ͕�Ă�EĞǁ�^ƉĞĐŝĞƐ�ĨƌŽŵ�&ĞƌŵĞŶƚĞĚ�
sŝŶĞŐĂƌ��ƌŽƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϯϲ͕�ϱϰϰͲϱϰϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝĨĂƌŝŶĂĞ ^ŽƵƌĚŽƵŐŚ sĂŶĐĂŶŶĞǇƚ͘�D͕͘�EĞǇƐĞŶƐ͕�W͕͘��Ğ�tĂĐŚƚĞƌ͕�D͕͘��ŶŐĞůďĞĞŶ͕�<͕͘�
^ŶĂƵǁĂĞƌƚ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘��,ŽƐƚĞ͕��͕͘�
dƐĂŬĂůŝĚŽƵ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐŝĚŝĨĂƌŝŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ǌǇŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�
ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϲϭϱͲϲϮϬ͘

>D'�ϮϮϬϬ sĂŶĐĂŶŶĞǇƚ͘�D͕͘�EĞǇƐĞŶƐ͕�W͕͘��Ğ�tĂĐŚƚĞƌ͕�D͕͘��ŶŐĞůďĞĞŶ͕�
<͕͘�^ŶĂƵǁĂĞƌƚ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘� �
,ŽƐƚĞ͕��͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϱ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝĨĂƌŝŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ǌǇŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϱϱ͕�ϲϭϱͲϲϮϬ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

Ϯϯ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ �ĂŝƌǇ͕�&ŝƐŚ �ƐƚĞƌŝ͕�/͘�͕͘�ZŽďĞƌƚƐŽŶ͕�E͕͘�<ĂŐŬůŝ͕��͘D͕͘��ŶĚƌĞǁĞƐ͕�W͕͘�EǇĐŚĂƐ͕�
'͕͘��ŽŽůďĞĂƌ͕�d͕͘�,ŽůůĂŶĚ͕�Z͕͘��ƌŽǁ͕�s͕͘�dƐĂŬĂůŝĚŽƵ͘��͕͘�ϮϬϬϵ͘�
dĞĐŚŶŽůŽŐŝĐĂů�ĂŶĚ�ĨůĂǀŽƵƌ�ƉŽƚĞŶƚŝĂů�ŽĨ�ĐƵůƚƵƌĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚƌĂĚŝƚŝŽŶĂů�'ƌĞĞŬ�ĐŚĞĞƐĞƐ�ʹ���ƉŽŽů�ŽĨ�ŶŽǀĞů�ƐƉĞĐŝĞƐ�ĂŶĚ�ƐƚĂƌƚĞƌƐ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�ϭϵ͕�ϱϵϱͲϲϬϰ͘ 
&ŽŶƚĂŶĂ͕��͕͘��ĂƉƉĂ͕�&͕͘�ZĞďĞĐĐŚŝ͕��͕͘��ŽĐĐŽŶĐĞůůŝ͕�W͘^͘�ϮϬϭϬ͘�
^ƵƌĨĂĐĞ�ŵŝĐƌŽďŝŽƚĂ�ĂŶĂůǇƐŝƐ�ŽĨ�dĂůĞŐŐŝŽ͕�'ŽƌŐŽŶǌŽůĂ͕��ĂƐĞƌĂ͕�
^ĐŝŵƵĚŝŶ�ĂŶĚ�&ŽƌŵĂŐŐŝŽ�Ěŝ�&ŽƐƐĂ�/ƚĂůŝĂŶ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϯϴ͕�ϮϬϱͲϮϭ͘Η

�/W�ϭϬϲϳϱϬ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�^ŚŝĚĂ͕�K͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͕͘�
ϮϬϬϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�tĞŝƐƐĞůůĂ�
ƚŚĂŝůĂŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�
ŝŶ�dŚĂŝůĂŶĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϱϬ͕�ϭϰϳϵͲϴϱ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŽƉŚŝůƵƐ �ĂŝƌǇ͕�
ǀĞŐĞƚĂďůĞƐ͕�
ďĞĞƌ͕�ǀĞŐĞƚĂďůĞ�
ũƵŝĐĞ

tĞŝƐƐ͕�E͕͘��ƵƐƐĞ͕�D͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϲϴ͘�΀dŚĞ�ŽƌŝŐŝŶ�ŽĨ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇͲƉƌŽĚƵĐƚƐ�ŝŶ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŽƉŚŝůƵƐ΁͘��ƌĐŚ�DŝŬƌŽďŝŽů͘�ϲϮ͕�ϴϱͲϵϯ͘�ĂƌŽƵĚŝ͕�
�͘�͕͘��ŽůůŝŶƐ͕��͘�͕͘�ϭϵϳϲ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ�ůĂďĂŶ͘�:��ĂŝƌǇ�^Đŝ͘�ϱϵ͕�ϮϬϬͲϮ͘�������������������^ŽŚƌĂďǀĂŶĚŝ͕�^͖͘�
DŽƵƐĂǀŝ͕�^͘�D͖͘�ZĂǌĂǀŝ͕�^͘�,͕͘�^ŚĂŚĞĞĚ��ĞŚĞƐƚŝ͕�ϮϬϭϬ͘�sŝĂďŝůŝƚǇ�
ŽĨ�ƉƌŽďŝŽƚŝĐ�ďĂĐƚĞƌŝĂ�ŝŶ�ůŽǁ�ĂůĐŽŚŽů�ĂŶĚ�ŶŽŶͲĂůĐŽŚŽůŝĐ�ďĞĞƌ�
ĚƵƌŝŶŐ�ƌĞĨƌŝŐĞƌĂƚĞĚ�ƐƚŽƌĂŐĞ͘�ϵϯ͕�ϭϬϰͲϭϬϵ͘��ƵƌƵůĞĂŶƵ͕��ůĂƵĚŝĂ͖�
EŝĐŽůĞƐĐƵ͕��ĂƌŵĞŶ͖��ǀƌĂŵ͕��ĂŶŝĞůĂ͖�DĂŶĞĂ͕�/ƵůŝĂŶĂ͖��ƌĂƚƵ͕�
DĂŐĚĂ͕�ϮϬϭϮ͘��ĨĨĞĐƚƐ�ŽĨ�ǇĞĂƐƚ�ĞǆƚƌĂĐƚ�ĂŶĚ�ĚŝĨĨĞƌĞŶƚ�ĂŵŝŶŽ�ĂĐŝĚƐ�
ŽŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƐŽŵĞ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ĐĂďďĂŐĞ�ũƵŝĐĞ�ĚƵƌŝŶŐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ���ͲϭϮ͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�
�ŝŽƚĞĐŚŶŽůŽŐǇ͕�Ϯϭ͕�ϲϵϭͲϲϵϵ

�d���
ϳϬϬϯϵϲ

:ŽŚŶƐŽŶ͕�:͘>͕͘�WŚĞůƉƐ͕��͘&͕͘��ƵŵŵŝŶƐ͕��͘^͕͘�>ŽŶĚŽŶ͕�
:͕͘�'ĂƐƐĞƌ͕�&͕͘�ϭϵϴϬ͘�dĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐŝĚŽƉŚŝůƵƐ�'ƌŽƵƉ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�
ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϯϬ͕�ϱϯͲϲϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂůŝŵĞŶƚĂƌŝƵƐ DĞĂƚ͕�&ŝƐŚ 'ĂƌĐşĂ�&ŽŶƚĄŶ͕�D͘�͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ�ΗΗĂŶĚƌŽůůĂΗΗ͕�Ă�^ƉĂŶŝƐŚ�ƚƌĂĚŝƚŝŽŶĂů�ƉŽƌŬ�ƐĂƵƐĂŐĞ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�Ϯϰ͕�ϱϮͲϴ͘�

�d���Ϯϵϲϰϯ ZĞƵƚĞƌ͕�'͕͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�
ŶŽŵ͘�ƌĞǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌĐŝŵŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�ϮϳϳʹϮϳϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽůǇƚŝĐƵƐ ^ŽƵƌĚŽƵŐŚ WĞĚĞƌƐĞŶ͕��͕͘�ϮϬϬϰ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ǁĞƚ�
ǁŚĞĂƚ�ĚŝƐƚŝůůĞƌƐΖ�ŐƌĂŝŶ͕�ǁŝƚŚ�ĨŽĐƵƐ�ŽŶ�ŝƐŽůĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�
ǁŝƚŚ�ƉŽƚĞŶƚŝĂů�ĂƐ�ƉƌŽďŝŽƚŝĐƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϬ͕�ϭϱϮϮͲϳ͘

�^D�ϭϭϲϲϰ �ŽŚĂŬ͕�/͕͘��ĂĐŬ͕�t͕͘�ZŝĐŚƚĞƌ͕�>͕͘��ŚƌŵĂŶŶ͕�D͕͘�>ƵĚǁŝŐ͕�
t͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�ϭϵϵϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽůǇƚŝĐƵƐ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ďĞĞƌ�ŵĂůƚ�ĂŶĚ�ďĞĞƌ�ǁŽƌƚ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�Ϯϭ͕�ϯϲϬͲϯϲϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ ^ŽƵƌĚŽƵŐŚ &ŝƚǌƐŝŵŽŶƐ͕��͘�ϭϵϵϰ͘��ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂŶ�ĂŵǇůŽůǇƚŝĐ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐŝůĂŐĞ�ƐƚƌĂŝŶ�ĞǆƉƌĞƐƐŝŶŐ�ƚŚĞ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ�
ĂůƉŚĂͲĂŵǇůĂƐĞ�ŐĞŶĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϯϱϮϵͲϯϱ͘

�d���ϯϯϲϮϬ EĂŬĂŵƵƌĂ͕�>͘�<͘�ϭϵϴϭ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ͕�Ă�ŶĞǁ�
ƐƚĂƌĐŚͲŚǇĚƌŽůǇǌŝŶŐ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ĐĂƚƚůĞ�ǁĂƐƚĞͲĐŽƌŶ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘ 
/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϭ͗ϱϲʹϲϯ͘Η

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ͕�
tŝŶĞ͕��ĞĞƌ

WĞĚĞƌƐĞŶ͕��͘^͕͘�EŝŬĞƚŝĐ͕�'͕͘��ůďƵƌǇ͕�D͘E͕͘�ϭϵϲϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘�
'ŽƌĚŽŶ�:͕͘�WŝůŽŶĞ͕�ZĂůƉŚ��͕͘�<ƵŶŬĞĞ͕�ĂŶĚ��ŝŶƐŵŽŽƌ�tĞďď���
;ϭϵϲϲͿ͗��ŚĞŵŝĐĂů��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�&ĞƌŵĞŶƚĞĚ�ǁŝƚŚ�
sĂƌŝŽƵƐ�DĂůŽͲůĂĐƚŝĐ��ĂĐƚĞƌŝĂ͕��WW>/���D/�ZK�/K>K'z͕�sŽů͘�
ϭϰ͕�EŽ͘�ϰ͕�Ɖ͘�ϲϬϴͲϲϭϱ͘�WĂƌĚŽ�/͘�ĂŶĚ���ƵŶŝŐĂ�D�ϭϵϵϮ�>ĂĐƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�
:KhZE�>��K&�&KK���^�/�E��͕�sŽů͘�ϱϳ͕�EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϲ�^͘�����������������������������������������������������������������
�Ğ��Žƌƚ͕�,͘D͘�͘�^ŚĂŶƚŚĂ�<ƵŵĂƌĂ͕�,͘�sĞƌĂĐŚƚĞƌƚ͘�ϭϵϵϰ͘�
>ŽĐĂůŝǌĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂůƉŚĂͲŐůƵĐŽƐŝĚĂƐĞ�
ĂĐƚŝǀŝƚǇ�ŝŶ�>ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ͘��ƉƉůŝĞĚ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�
DŝĐƌŽďŝŽůŽŐǇ͘�sŽů͘�ϲϬ͕�ƉϯϬϳϰ͕�ϱ�

�d���ϭϰϴϲϵ �ĞƌŐĞǇ͕��͘,͕͘��ƌĞĞĚ͕�Z͘^͘�,ĂŵŵĞƌ͕��͘t͕͘�,ƵŶƚŽŽŶ͕�&͘D͕͘�
DƵƌƌĂǇ͕��͘'͕͘�,ĂƌƌŝƐŽŶ͕�&͘�͕͘�ϭϵϯϰ͘��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ�
�ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϰƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚtŝůŬŝŶƐ͘�
�ĂůƚŝŵŽƌĞ͕�D�͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ďƵĐŚŶĞƌŝ tŝŶĞ͕�
^ŽƵƌĚŽƵŐŚ

WŽŝƚƚĞǀŝŶ�ĚĞ��Ğ��ŽƌĞƐ͕�ϭϵϲϲ͘�΀^ƚƵĚǇ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�ǁŝŶĞƐ�ŝŶ�hƌƵŐƵĂǇ͘�s͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�;ƉĞŶƚŽƐƵƐ�ĂŶĚ�ĂƌĂďŝŶŽƐƵƐͿ�ĂŶĚ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ďƵĐŚŶĞƌŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĞŶŽůŽŐŝĐ�ƵŝĐ�ƵƐĞ΁�΀�ƌƚŝĐůĞ�
ŝŶ�^ƉĂŶŝƐŚ΁�ZĞǀ�>ĂƚŝŶŽĂŵ�DŝĐƌŽďŝŽů�WĂƌĂƐŝƚŽů�;DĞǆͿ�ϴ͕�ϯϯͲϳ͘

�d���ϰϬϬϱ �ĞƌŐĞǇ͕��͘,͕͘�,ĂƌƌŝƐŽŶ͕�&͘�͕͘��ƌĞĞĚ͕�Z͘^͕͘�,ĂŵŵĞƌ͕��͘t͕͘�
,ƵŶƚŽŽŶ͕�&͘D͕͘�ϭϵϮϯ͘��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�ϭƐƚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�
D�͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐĂĐĂŽŶƵŵ �ŽĐŽĂ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂĐĂŽŶƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳͲϭϮ͘�

�^D�Ϯϭϭϭϲ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂĐĂŽŶƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�
ϳͲϭϮ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐĂƐĞŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂƐĞŝ�ƐƵďƐƉ͘ĐĂƐĞŝ

�ĂŝƌǇ͕�tŝŶĞ �ƌĂŶĞŶ͕��͘>͕͘�<ĞĞŶĂŶ͕�d͘t͕͘�ϭϵϳϭ͘��ŝĂĐĞƚǇů�ĂŶĚ�ĂĐĞƚŽŝŶ�
ƉƌŽĚƵĐƚŝŽŶ�ďǇ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂƐĞŝ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϮ͕�ϱϭϳͲϮϭ͘�
>ŽŶǀĂƵĚͲ&ƵŶĞů��͕͘�:ŽǇĞƵǆ��͘�ĂŶĚ�>ĞĚŽƵǆ�K͘�;ϭϵϵϭͿ͗�^ƉĞĐŝĨŝĐ�
ĞŶƵŵĞƌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ŐƌĂƉĞ�ŵƵƐƚ�
ĂŶĚ�ǁŝŶĞ�ďǇ�ĐŽůŽŶǇ�ŚǇďƌŝĚŝǌĂƚŝŽŶ�ǁŝƚŚ�ŶŽŶͲŝƐŽƚŽƉŝĐ��E��WƌŽďĞƐ͕�
:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�sŽů͘�ϳϭ͕�Ɖ͘�ϱϬϭͲϱϬϴ

�d���ϯϵϯ ,ĂŶƐĞŶ͕�W͘�͕͘�>ĞƐƐĞů͕��͘&͕͘�ϭϵϳϭ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂƐĞŝ�;KƌůĂͲ
:ĞŶƐĞŶͿ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�Ϯϭ͕�ϲϵʹϳϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐŽůůŝŶŽŝĚĞƐ &ƌƵŝƚƐ �Ăƌƌ͕�:͘'͕͘��ĂǀŝĞƐ͕�W͘�͕͘�ϭϵϳϮ͘�dŚĞ�ĞĐŽůŽŐǇ�ĂŶĚ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�
ŽĨ�ƐƚƌĂŝŶƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽůůŝŶŽŝĚĞƐ�ŶŽǀ͘�ƐƉĞĐ͗͘���ďĂĐƚĞƌŝƵŵ�
ĐŽŵŵŽŶůǇ�ĨŽƵŶĚ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ĂƉƉůĞ�ũƵŝĐĞ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�
�ĂĐƚĞƌŝŽůŽŐǇ�ϯϱ͕�ϰϲϯͲϰϳϭ͘

�d���ϮϳϲϭϮ �Ăƌƌ͕�:͘'͕͘��ĂǀŝĞƐ͕�W͘�͕͘�ϭϵϳϮ͘�dŚĞ�ĞĐŽůŽŐǇ�ĂŶĚ�
ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƐƚƌĂŝŶƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽůůŝŶŽŝĚĞƐ�ŶŽǀ͘�
ƐƉĞĐ͗͘���ďĂĐƚĞƌŝƵŵ�ĐŽŵŵŽŶůǇ�ĨŽƵŶĚ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ĂƉƉůĞ�
ũƵŝĐĞ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ�ϯϱ͕�ϰϲϯͲϰϳϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐŽŵƉŽƐƚŝ �ĞǀĞƌĂŐĞƐ �ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽŵƉŽƐƚŝ�ƐƉ͘�ŶŽǀ͕͘�
Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�ŽĨ�ĚŝƐƚŝůůĞĚ�
ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘��ϱϳ͕�ϴϳϬͲϴϳϮ͘�EZ/��
Ϭϲϴϵ

EZ/��Ϭϲϴϵ �ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽŵƉŽƐƚŝ�ƐƉ͘�
ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�ŽĨ�
ĚŝƐƚŝůůĞĚ�ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘��ϱϳ͕�
ϴϳϬͲϴϳϮ͘�EZ/��Ϭϲϴϵ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐŽƌǇŶŝĨŽƌŵŝƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ĐŽƌǇŶŝĨŽƌŵŝƐ�
ƐƵďƐƉ͘�
ĐŽƌǇŶŝĨŽƌŵŝƐ

�ĂŝƌǇ ,ĞŐĂǌŝ͕�&͘�͕͘��ďŽͲ�ůŶĂŐĂ͕�/͘'͕͘�ϭϵϴϬ͘��ŚĂƌĂĐƚĞƌƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐŽƌǇŶŝĨŽƌŵŝƐ͕�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂŶ�/ƌĂƋŝ�ĐŚĞĞƐĞ͘��ĞŶƚƌĂůďů��ĂŬƚĞƌŝŽů�
EĂƚƵƌǁŝƐƐ͘�ϭϯϱ͕�ϮϬϱͲϭϭ͘

�d���ϮϱϲϬϮ �ďŽͲ�ůŶĂŐĂ͕�/͘'͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϲϱ͘��Ƶƌ�dĂǆŽŶŽŵŝĞ�
ĚĞƌ�'ĂƚƚƵŶŐ�>ĂĐƚŽďĂĐŝůůƵƐ��ĞŝũĞƌŝŶĐŬ͘�/͘��ĂƐ�^ƵďŐĞŶƵƐ�
^ƚƌĞƉƚŽďĂĐƚĞƌŝƵŵ�KƌůĂͲ:ĞŶƐĞŶ͘��ĞŶƚƌĂůďůĂƚƚ�ĨƵƌ�
�ĂŬƚĞƌŝŽůŽŐŝĞ͕�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚĞŝƚĞŶ�
ƵŶĚ�,ǇŐŝĞŶĞ͘��ďƚĞŝůƵŶŐ�//�ϭϭϵ͕�ϭͲϯϲ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

Ϯϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ �ĂŝƌǇ͕�&ŝƐŚ �ƐƚĞƌŝ͕�/͘�͕͘�ZŽďĞƌƚƐŽŶ͕�E͕͘�<ĂŐŬůŝ͕��͘D͕͘��ŶĚƌĞǁĞƐ͕�W͕͘�EǇĐŚĂƐ͕�
'͕͘��ŽŽůďĞĂƌ͕�d͕͘�,ŽůůĂŶĚ͕�Z͕͘��ƌŽǁ͕�s͕͘�dƐĂŬĂůŝĚŽƵ͘��͕͘�ϮϬϬϵ͘�
dĞĐŚŶŽůŽŐŝĐĂů�ĂŶĚ�ĨůĂǀŽƵƌ�ƉŽƚĞŶƚŝĂů�ŽĨ�ĐƵůƚƵƌĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚƌĂĚŝƚŝŽŶĂů�'ƌĞĞŬ�ĐŚĞĞƐĞƐ�ʹ���ƉŽŽů�ŽĨ�ŶŽǀĞů�ƐƉĞĐŝĞƐ�ĂŶĚ�ƐƚĂƌƚĞƌƐ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�ϭϵ͕�ϱϵϱͲϲϬϰ͘ 
&ŽŶƚĂŶĂ͕��͕͘��ĂƉƉĂ͕�&͕͘�ZĞďĞĐĐŚŝ͕��͕͘��ŽĐĐŽŶĐĞůůŝ͕�W͘^͘�ϮϬϭϬ͘�
^ƵƌĨĂĐĞ�ŵŝĐƌŽďŝŽƚĂ�ĂŶĂůǇƐŝƐ�ŽĨ�dĂůĞŐŐŝŽ͕�'ŽƌŐŽŶǌŽůĂ͕��ĂƐĞƌĂ͕�
^ĐŝŵƵĚŝŶ�ĂŶĚ�&ŽƌŵĂŐŐŝŽ�Ěŝ�&ŽƐƐĂ�/ƚĂůŝĂŶ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϯϴ͕�ϮϬϱͲϮϭ͘Η

�/W�ϭϬϲϳϱϬ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�^ŚŝĚĂ͕�K͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͕͘�
ϮϬϬϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�tĞŝƐƐĞůůĂ�
ƚŚĂŝůĂŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�
ŝŶ�dŚĂŝůĂŶĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϱϬ͕�ϭϰϳϵͲϴϱ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŽƉŚŝůƵƐ �ĂŝƌǇ͕�
ǀĞŐĞƚĂďůĞƐ͕�
ďĞĞƌ͕�ǀĞŐĞƚĂďůĞ�
ũƵŝĐĞ

tĞŝƐƐ͕�E͕͘��ƵƐƐĞ͕�D͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϲϴ͘�΀dŚĞ�ŽƌŝŐŝŶ�ŽĨ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇͲƉƌŽĚƵĐƚƐ�ŝŶ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŽƉŚŝůƵƐ΁͘��ƌĐŚ�DŝŬƌŽďŝŽů͘�ϲϮ͕�ϴϱͲϵϯ͘�ĂƌŽƵĚŝ͕�
�͘�͕͘��ŽůůŝŶƐ͕��͘�͕͘�ϭϵϳϲ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ�ůĂďĂŶ͘�:��ĂŝƌǇ�^Đŝ͘�ϱϵ͕�ϮϬϬͲϮ͘�������������������^ŽŚƌĂďǀĂŶĚŝ͕�^͖͘�
DŽƵƐĂǀŝ͕�^͘�D͖͘�ZĂǌĂǀŝ͕�^͘�,͕͘�^ŚĂŚĞĞĚ��ĞŚĞƐƚŝ͕�ϮϬϭϬ͘�sŝĂďŝůŝƚǇ�
ŽĨ�ƉƌŽďŝŽƚŝĐ�ďĂĐƚĞƌŝĂ�ŝŶ�ůŽǁ�ĂůĐŽŚŽů�ĂŶĚ�ŶŽŶͲĂůĐŽŚŽůŝĐ�ďĞĞƌ�
ĚƵƌŝŶŐ�ƌĞĨƌŝŐĞƌĂƚĞĚ�ƐƚŽƌĂŐĞ͘�ϵϯ͕�ϭϬϰͲϭϬϵ͘��ƵƌƵůĞĂŶƵ͕��ůĂƵĚŝĂ͖�
EŝĐŽůĞƐĐƵ͕��ĂƌŵĞŶ͖��ǀƌĂŵ͕��ĂŶŝĞůĂ͖�DĂŶĞĂ͕�/ƵůŝĂŶĂ͖��ƌĂƚƵ͕�
DĂŐĚĂ͕�ϮϬϭϮ͘��ĨĨĞĐƚƐ�ŽĨ�ǇĞĂƐƚ�ĞǆƚƌĂĐƚ�ĂŶĚ�ĚŝĨĨĞƌĞŶƚ�ĂŵŝŶŽ�ĂĐŝĚƐ�
ŽŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƐŽŵĞ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ĐĂďďĂŐĞ�ũƵŝĐĞ�ĚƵƌŝŶŐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ���ͲϭϮ͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�
�ŝŽƚĞĐŚŶŽůŽŐǇ͕�Ϯϭ͕�ϲϵϭͲϲϵϵ

�d���
ϳϬϬϯϵϲ

:ŽŚŶƐŽŶ͕�:͘>͕͘�WŚĞůƉƐ͕��͘&͕͘��ƵŵŵŝŶƐ͕��͘^͕͘�>ŽŶĚŽŶ͕�
:͕͘�'ĂƐƐĞƌ͕�&͕͘�ϭϵϴϬ͘�dĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐŝĚŽƉŚŝůƵƐ�'ƌŽƵƉ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�
ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϯϬ͕�ϱϯͲϲϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂůŝŵĞŶƚĂƌŝƵƐ DĞĂƚ͕�&ŝƐŚ 'ĂƌĐşĂ�&ŽŶƚĄŶ͕�D͘�͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ�ΗΗĂŶĚƌŽůůĂΗΗ͕�Ă�^ƉĂŶŝƐŚ�ƚƌĂĚŝƚŝŽŶĂů�ƉŽƌŬ�ƐĂƵƐĂŐĞ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�Ϯϰ͕�ϱϮͲϴ͘�

�d���Ϯϵϲϰϯ ZĞƵƚĞƌ͕�'͕͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�
ŶŽŵ͘�ƌĞǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌĐŝŵŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�ϮϳϳʹϮϳϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽůǇƚŝĐƵƐ ^ŽƵƌĚŽƵŐŚ WĞĚĞƌƐĞŶ͕��͕͘�ϮϬϬϰ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ǁĞƚ�
ǁŚĞĂƚ�ĚŝƐƚŝůůĞƌƐΖ�ŐƌĂŝŶ͕�ǁŝƚŚ�ĨŽĐƵƐ�ŽŶ�ŝƐŽůĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�
ǁŝƚŚ�ƉŽƚĞŶƚŝĂů�ĂƐ�ƉƌŽďŝŽƚŝĐƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϬ͕�ϭϱϮϮͲϳ͘

�^D�ϭϭϲϲϰ �ŽŚĂŬ͕�/͕͘��ĂĐŬ͕�t͕͘�ZŝĐŚƚĞƌ͕�>͕͘��ŚƌŵĂŶŶ͕�D͕͘�>ƵĚǁŝŐ͕�
t͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�ϭϵϵϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽůǇƚŝĐƵƐ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ďĞĞƌ�ŵĂůƚ�ĂŶĚ�ďĞĞƌ�ǁŽƌƚ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�Ϯϭ͕�ϯϲϬͲϯϲϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ ^ŽƵƌĚŽƵŐŚ &ŝƚǌƐŝŵŽŶƐ͕��͘�ϭϵϵϰ͘��ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂŶ�ĂŵǇůŽůǇƚŝĐ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐŝůĂŐĞ�ƐƚƌĂŝŶ�ĞǆƉƌĞƐƐŝŶŐ�ƚŚĞ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ�
ĂůƉŚĂͲĂŵǇůĂƐĞ�ŐĞŶĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϯϱϮϵͲϯϱ͘

�d���ϯϯϲϮϬ EĂŬĂŵƵƌĂ͕�>͘�<͘�ϭϵϴϭ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ͕�Ă�ŶĞǁ�
ƐƚĂƌĐŚͲŚǇĚƌŽůǇǌŝŶŐ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ĐĂƚƚůĞ�ǁĂƐƚĞͲĐŽƌŶ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘ 
/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϭ͗ϱϲʹϲϯ͘Η

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ͕�
tŝŶĞ͕��ĞĞƌ

WĞĚĞƌƐĞŶ͕��͘^͕͘�EŝŬĞƚŝĐ͕�'͕͘��ůďƵƌǇ͕�D͘E͕͘�ϭϵϲϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘�
'ŽƌĚŽŶ�:͕͘�WŝůŽŶĞ͕�ZĂůƉŚ��͕͘�<ƵŶŬĞĞ͕�ĂŶĚ��ŝŶƐŵŽŽƌ�tĞďď���
;ϭϵϲϲͿ͗��ŚĞŵŝĐĂů��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�&ĞƌŵĞŶƚĞĚ�ǁŝƚŚ�
sĂƌŝŽƵƐ�DĂůŽͲůĂĐƚŝĐ��ĂĐƚĞƌŝĂ͕��WW>/���D/�ZK�/K>K'z͕�sŽů͘�
ϭϰ͕�EŽ͘�ϰ͕�Ɖ͘�ϲϬϴͲϲϭϱ͘�WĂƌĚŽ�/͘�ĂŶĚ���ƵŶŝŐĂ�D�ϭϵϵϮ�>ĂĐƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�
:KhZE�>��K&�&KK���^�/�E��͕�sŽů͘�ϱϳ͕�EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϲ�^͘�����������������������������������������������������������������
�Ğ��Žƌƚ͕�,͘D͘�͘�^ŚĂŶƚŚĂ�<ƵŵĂƌĂ͕�,͘�sĞƌĂĐŚƚĞƌƚ͘�ϭϵϵϰ͘�
>ŽĐĂůŝǌĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂůƉŚĂͲŐůƵĐŽƐŝĚĂƐĞ�
ĂĐƚŝǀŝƚǇ�ŝŶ�>ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ͘��ƉƉůŝĞĚ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�
DŝĐƌŽďŝŽůŽŐǇ͘�sŽů͘�ϲϬ͕�ƉϯϬϳϰ͕�ϱ�

�d���ϭϰϴϲϵ �ĞƌŐĞǇ͕��͘,͕͘��ƌĞĞĚ͕�Z͘^͘�,ĂŵŵĞƌ͕��͘t͕͘�,ƵŶƚŽŽŶ͕�&͘D͕͘�
DƵƌƌĂǇ͕��͘'͕͘�,ĂƌƌŝƐŽŶ͕�&͘�͕͘�ϭϵϯϰ͘��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ�
�ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϰƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚtŝůŬŝŶƐ͘�
�ĂůƚŝŵŽƌĞ͕�D�͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ďƵĐŚŶĞƌŝ tŝŶĞ͕�
^ŽƵƌĚŽƵŐŚ

WŽŝƚƚĞǀŝŶ�ĚĞ��Ğ��ŽƌĞƐ͕�ϭϵϲϲ͘�΀^ƚƵĚǇ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�ǁŝŶĞƐ�ŝŶ�hƌƵŐƵĂǇ͘�s͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�;ƉĞŶƚŽƐƵƐ�ĂŶĚ�ĂƌĂďŝŶŽƐƵƐͿ�ĂŶĚ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ďƵĐŚŶĞƌŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĞŶŽůŽŐŝĐ�ƵŝĐ�ƵƐĞ΁�΀�ƌƚŝĐůĞ�
ŝŶ�^ƉĂŶŝƐŚ΁�ZĞǀ�>ĂƚŝŶŽĂŵ�DŝĐƌŽďŝŽů�WĂƌĂƐŝƚŽů�;DĞǆͿ�ϴ͕�ϯϯͲϳ͘

�d���ϰϬϬϱ �ĞƌŐĞǇ͕��͘,͕͘�,ĂƌƌŝƐŽŶ͕�&͘�͕͘��ƌĞĞĚ͕�Z͘^͕͘�,ĂŵŵĞƌ͕��͘t͕͘�
,ƵŶƚŽŽŶ͕�&͘D͕͘�ϭϵϮϯ͘��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�ϭƐƚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�
D�͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐĂĐĂŽŶƵŵ �ŽĐŽĂ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂĐĂŽŶƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳͲϭϮ͘�

�^D�Ϯϭϭϭϲ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂĐĂŽŶƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�
ϳͲϭϮ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐĂƐĞŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂƐĞŝ�ƐƵďƐƉ͘ĐĂƐĞŝ

�ĂŝƌǇ͕�tŝŶĞ �ƌĂŶĞŶ͕��͘>͕͘�<ĞĞŶĂŶ͕�d͘t͕͘�ϭϵϳϭ͘��ŝĂĐĞƚǇů�ĂŶĚ�ĂĐĞƚŽŝŶ�
ƉƌŽĚƵĐƚŝŽŶ�ďǇ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂƐĞŝ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϮ͕�ϱϭϳͲϮϭ͘�
>ŽŶǀĂƵĚͲ&ƵŶĞů��͕͘�:ŽǇĞƵǆ��͘�ĂŶĚ�>ĞĚŽƵǆ�K͘�;ϭϵϵϭͿ͗�^ƉĞĐŝĨŝĐ�
ĞŶƵŵĞƌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ŐƌĂƉĞ�ŵƵƐƚ�
ĂŶĚ�ǁŝŶĞ�ďǇ�ĐŽůŽŶǇ�ŚǇďƌŝĚŝǌĂƚŝŽŶ�ǁŝƚŚ�ŶŽŶͲŝƐŽƚŽƉŝĐ��E��WƌŽďĞƐ͕�
:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�sŽů͘�ϳϭ͕�Ɖ͘�ϱϬϭͲϱϬϴ

�d���ϯϵϯ ,ĂŶƐĞŶ͕�W͘�͕͘�>ĞƐƐĞů͕��͘&͕͘�ϭϵϳϭ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂƐĞŝ�;KƌůĂͲ
:ĞŶƐĞŶͿ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�Ϯϭ͕�ϲϵʹϳϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐŽůůŝŶŽŝĚĞƐ &ƌƵŝƚƐ �Ăƌƌ͕�:͘'͕͘��ĂǀŝĞƐ͕�W͘�͕͘�ϭϵϳϮ͘�dŚĞ�ĞĐŽůŽŐǇ�ĂŶĚ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�
ŽĨ�ƐƚƌĂŝŶƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽůůŝŶŽŝĚĞƐ�ŶŽǀ͘�ƐƉĞĐ͗͘���ďĂĐƚĞƌŝƵŵ�
ĐŽŵŵŽŶůǇ�ĨŽƵŶĚ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ĂƉƉůĞ�ũƵŝĐĞ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�
�ĂĐƚĞƌŝŽůŽŐǇ�ϯϱ͕�ϰϲϯͲϰϳϭ͘

�d���ϮϳϲϭϮ �Ăƌƌ͕�:͘'͕͘��ĂǀŝĞƐ͕�W͘�͕͘�ϭϵϳϮ͘�dŚĞ�ĞĐŽůŽŐǇ�ĂŶĚ�
ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƐƚƌĂŝŶƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽůůŝŶŽŝĚĞƐ�ŶŽǀ͘�
ƐƉĞĐ͗͘���ďĂĐƚĞƌŝƵŵ�ĐŽŵŵŽŶůǇ�ĨŽƵŶĚ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ĂƉƉůĞ�
ũƵŝĐĞ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ�ϯϱ͕�ϰϲϯͲϰϳϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐŽŵƉŽƐƚŝ �ĞǀĞƌĂŐĞƐ �ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽŵƉŽƐƚŝ�ƐƉ͘�ŶŽǀ͕͘�
Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�ŽĨ�ĚŝƐƚŝůůĞĚ�
ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘��ϱϳ͕�ϴϳϬͲϴϳϮ͘�EZ/��
Ϭϲϴϵ

EZ/��Ϭϲϴϵ �ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽŵƉŽƐƚŝ�ƐƉ͘�
ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�ŽĨ�
ĚŝƐƚŝůůĞĚ�ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘��ϱϳ͕�
ϴϳϬͲϴϳϮ͘�EZ/��Ϭϲϴϵ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐŽƌǇŶŝĨŽƌŵŝƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ĐŽƌǇŶŝĨŽƌŵŝƐ�
ƐƵďƐƉ͘�
ĐŽƌǇŶŝĨŽƌŵŝƐ

�ĂŝƌǇ ,ĞŐĂǌŝ͕�&͘�͕͘��ďŽͲ�ůŶĂŐĂ͕�/͘'͕͘�ϭϵϴϬ͘��ŚĂƌĂĐƚĞƌƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐŽƌǇŶŝĨŽƌŵŝƐ͕�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂŶ�/ƌĂƋŝ�ĐŚĞĞƐĞ͘��ĞŶƚƌĂůďů��ĂŬƚĞƌŝŽů�
EĂƚƵƌǁŝƐƐ͘�ϭϯϱ͕�ϮϬϱͲϭϭ͘

�d���ϮϱϲϬϮ �ďŽͲ�ůŶĂŐĂ͕�/͘'͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϲϱ͘��Ƶƌ�dĂǆŽŶŽŵŝĞ�
ĚĞƌ�'ĂƚƚƵŶŐ�>ĂĐƚŽďĂĐŝůůƵƐ��ĞŝũĞƌŝŶĐŬ͘�/͘��ĂƐ�^ƵďŐĞŶƵƐ�
^ƚƌĞƉƚŽďĂĐƚĞƌŝƵŵ�KƌůĂͲ:ĞŶƐĞŶ͘��ĞŶƚƌĂůďůĂƚƚ�ĨƵƌ�
�ĂŬƚĞƌŝŽůŽŐŝĞ͕�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚĞŝƚĞŶ�
ƵŶĚ�,ǇŐŝĞŶĞ͘��ďƚĞŝůƵŶŐ�//�ϭϭϵ͕�ϭͲϯϲ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

Ϯϱ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐƌŝƐƉĂƚƵƐ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϱ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�  
dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘

�d���ϯϯϴϮϬ DŽŽƌĞ͕�t͘�͘�͕͘�,ŽůĚĞŵĂŶ͕�>͘s͕͘�ϭϵϳϬ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͕�
�ƌĂĐŚŶŝĂ͕��ĐƚŝŶŽŵǇĐĞƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŶĚ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ͘�/Ŷ͗��ĂƚŽ͕��͘W͕͘��ƵŵŵŝŶƐ͕��͘^͕͘�
,ŽůĚĞŵĂŶ͕�>͘s͕͘�:ŽŚŶƐŽŶ͕�:͘>͕͘�DŽŽƌĞ͕�t͘�͘�͕͘�^ŵŝďĞƌƚ͕�
Z͘D͕͘�^ŵŝƚŚ͕�>͘�͘^͘�;�ĚƐͿ͕�KƵƚůŝŶĞ�ŽĨ��ůŝŶŝĐĂů�DĞƚŚŽĚƐ�
ŝŶ��ŶĂĞƌŽďŝĐ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϮŶĚ�ƌĞǀŝƐŝŽŶ͕�sŝƌŐŝŶŝĂ�
WŽůǇƚĞĐŚŶŝĐ�/ŶƐƚŝƚƵƚĞ͕��ŶĂĞƌŽďĞ�>ĂďŽƌĂƚŽƌǇ͕��ůĂĐŬƐďƵƌŐ͕�
sŝƌŐŝŶŝĂ͕�ϭϵϳϬ͕�ƉƉ͘�ϭϱͲϮϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐƌƵƐƚŽƌƵŵ ^ŽƵƌĚŽƵŐŚ ZĂǀǇƚƐ�&͕��Ğ�sƵǇƐƚ�>͕͘�ϮϬϭϭ͘�WƌĞǀĂůĞŶĐĞ�ĂŶĚ�ŝŵƉĂĐƚ�ŽĨ�ƐŝŶŐůĞͲ
ƐƚƌĂŝŶ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŽŶ�ŵĞƚĂďŽůŝƚĞ�
ĨŽƌŵĂƚŝŽŶ�ŝŶ�ƐŽƵƌĚŽƵŐŚ͘ 
&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ;ϲͿ͗ϭϭϮϵͲϯϵ͘

>D'�Ϯϯϲϵϵ ^ĐŚĞŝƌůŝŶĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘�sĂŶ�^ĐŚŽŽƌ͕��͕͘�,ƵǇƐ͕�
'͕͘�sĂŶĚĂŵŵĞ͕�W͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϳ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐƌƵƐƚŽƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚǁŽ�
ƚƌĂĚŝƚŝŽŶĂů��ĞůŐŝĂŶ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϱϳ;Wƚ�ϳͿ͗ϭϰϲϭͲϳ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ĐƵƌǀĂƚƵƐ�ƐƵďƐƉ͘�
ĐƵƌǀĂƚƵƐ

DĞĂƚ͕�&ŝƐŚ͕�
sĞŐĞƚĂďůĞƐ

'ĂƌĐşĂ�&ŽŶƚĄŶ͕�D͘�͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ΗĂŶĚƌŽůůĂΗ͕�Ă�^ƉĂŶŝƐŚ�ƚƌĂĚŝƚŝŽŶĂů�ƉŽƌŬ�ƐĂƵƐĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
Ϯϰ͕�ϱϮͲϴ͘������������������������������������������������������������������������������dŽŵĠ͕�
�͕͘�'ŝďďƐ͕�W͘�͕͘�dĞŝǆĞŝƌĂ͕�W͘�͘�ϮϬϬϴ͘�'ƌŽǁƚŚ�ĐŽŶƚƌŽů�ŽĨ�>ŝƐƚĞƌŝĂ�
ŝŶŶŽĐƵĂ�ϮϬϯϬĐ�ŽŶ�ǀĂĐƵŵͲƉĂĐŬĂŐĞĚ�ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�
ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�/:&D�ϭϮϭ͕�ϮϴϱͲϮϵϰ͘��ŶĚƌŝŐŚĞƚƚŽ��͕͘�
>ŽŵďĂƌĚŝ��͕͘�&ĞƌƌĂƚŝ�D͕͘�'ƵŝĚŝ���͕͘��ŽƌƌĂŝŶ��͕͘��ƌĐĂŶŐĞůŝ�'͘�
ϮϬϬϵ�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŝŶ�/ƚĂůŝĂŶ�ŵĂƌŝŶĂƚĞĚ�
ƐĞĂĨŽŽĚ�ƐĂůĂĚ�ĂŶĚ�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƚŝŽŶƐ�ŽŶ�ƚŚĞ�ŐƌŽǁƚŚ�ŽĨ�>ŝƐƚĞƌŝĂ�
ŵŽŶŽĐǇƚŽŐĞŶĞƐ͘�&ŽŽĚ��ŽŶƚƌŽů�ϮϬ�ƉϰϲϮʹϰϲϴ͘�>ĞƌŽŝ͕�&͕͘��ŽƌŶĞƚ͕�
:͕͘��ŚĞǀĂůŝĞƌ͕�&͕͘��ĂƌĚŝŶĂů͕�D͕͘��ŽĞƵƌĞƚ͕�'͕͘��ŚĂŝůůŽƵ͕�^͕͘�:ŽĨĨƌĂƵĚ͕͘�
:͘ :͘�ϮϬϭϱ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ƉƌĞǀĞŶƚŝŶŐ�
ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�ƐƉŽŝůĂŐĞ͘�/:&D�Ϯϭϯ͕�ϳϵͲϴϳ͘�tŽƵƚĞƌƐ�Ğƚ�Ăů�
ϮϬϭϯ�^ƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ͕�ĐŽŵŵƵŶŝƚǇ�ĚǇŶĂŵŝĐƐ͕�ĂŶĚ�ŵĞƚĂďŽůŝƚĞ�
ŬŝŶĞƚŝĐƐ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�ůĞĞŬ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϯϯ�ƉϭϴϱͲϭϵϲ

�d���ϮϱϲϬϭ �ďŽͲ�ůŶĂŐĂ͕�/͘'͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϲϱ͘��Ƶƌ�dĂǆŽŶŽŵŝĞ�
ĚĞƌ�'ĂƚƚƵŶŐ�>ĂĐƚŽďĂĐŝůůƵƐ��ĞŝũĞƌŝŶĐŬ͘�/͘��ĂƐ�^ƵďŐĞŶƵƐ�
^ƚƌĞƉƚŽďĂĐƚĞƌŝƵŵ�KƌůĂͲ:ĞŶƐĞŶ͘��ĞŶƚƌĂůďůĂƚƚ�ĨƵƌ�
�ĂŬƚĞƌŝŽůŽŐŝĞ͕�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚĞŝƚĞŶ�
ƵŶĚ�,ǇŐŝĞŶĞ͘��ďƚĞŝůƵŶŐ�//�ϭϭϵ͕�ϭͲϯϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ďƵůŐĂƌŝĐƵƐ

�ĂŝƌǇ ^ŚĂŚĂŶŝ͕�<͘D͕͘��ŚĂŶĚĂŶ͕�Z͘�͕͘�ϭϵϳϵ͘�EƵƚƌŝƚŝŽŶĂů�ĂŶĚ�ŚĞĂůƚŚĨƵů�
ĂƐƉĞĐƚƐ�ŽĨ�ĐƵůƚƵƌĞĚ�ĂŶĚ�ĐƵůƚƵƌĞͲĐŽŶƚĂŝŶŝŶŐ�ĚĂŝƌǇ�ĨŽŽĚƐ͘�:��ĂŝƌǇ�
^Đŝ͘�ϲϮ͕�ϭϲϴϱͲϵϰ͘

�d���ϭϭϴϰϮ tĞŝƐƐ͕�E͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ůĂĐƚŝƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ůĞŝĐŚŵĂŶŶŝŝ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ďƵůŐĂƌŝĐƵƐ͕�ƐƵďũĞĐƚŝǀĞ�ƐǇŶŽŶǇŵƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ͕�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ďƵůŐĂƌŝĐƵƐ�ĐŽŵď͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�
ϱϱϮʹϱϱϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�
ĚĞůďƌƵĞĐŬŝŝ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ͕�
tŝŶĞ

�ƚĐŚĞůůƐ͕�:͘>͕͘�ϭϵϲϰ͘�WƵƌĞ��ƵůƚƵƌĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ��ƌŝŶĞĚ�
�ƵĐƵŵďĞƌƐ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϮ͕�ϱϮϯͲϯϱ͘�'ŽƌĚŽŶ�:͕͘�WŝůŽŶĞ͕�
ZĂůƉŚ��͕͘�<ƵŶŬĞĞ͕�ĂŶĚ��ŝŶƐŵŽŽƌ�tĞďď���ϭϵϲϲ��ŚĞŵŝĐĂů�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�&ĞƌŵĞŶƚĞĚ�ǁŝƚŚ�sĂƌŝŽƵƐ�DĂůŽͲůĂĐƚŝĐ�
�ĂĐƚĞƌŝĂ͕��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ��ϭϰ�EŽ͘�ϰ͕�Ɖ͘�ϲϬϴͲϲϭϱ

�d���ϭϭϴϰϮ �ĞŝũĞƌŝŶĐŬ͕�D͘t͘�ϭϵϬϭ͘��ŶŚćƵĨƵŶŐƐǀĞƌƐƵĐŚĞ�ŵŝƚ�
hƌĞƵŵďĂŬƚĞƌŝĞŶ͗�hƌĞƵŵƐƉĂůƚƵŶŐ�ĚƵƌĐŚ�hƌĞĂƐĞ�ƵŶĚ�
ĚƵƌĐŚ�<ĂƚĂďŽůŝƐŵƵƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚĞ͘�
/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚ͘�,ǇŐ͘��ďƚ͘�Ϯ�ϳ͕�ϯϯʹϲϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ

�ĂŝƌǇ >ĂǌŽƐ͕��͘^͕͘�ϭϵϵϯ͘�dŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚƌĂŚĂŶĂƐ͗�Ă�ŵŝůŬͲǁŚĞĂƚ�
ĨůŽƵƌ�ĐŽŵďŝŶĂƚŝŽŶ͘�WůĂŶƚ�&ŽŽĚƐ�,Ƶŵ�EƵƚƌ͘�ϰϰ͕�ϰϱͲϲϮ͘� �

�d���ϭϮϯϭϱ tĞŝƐƐ͕�E͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ůĂĐƚŝƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ůĞŝĐŚŵĂŶŶŝŝ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ďƵůŐĂƌŝĐƵƐ͕�ƐƵďũĞĐƚŝǀĞ�ƐǇŶŽŶǇŵƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ͕�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ďƵůŐĂƌŝĐƵƐ�ĐŽŵď͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�
ϱϱϮʹϱϱϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚĞǆƚƌŝŶŝĐƵƐ Meat �ĞŝďĞů͕�Z͘,͕͘�ϭϵϲϭ͘�DŝĐƌŽďŝŽůŽŐǇ�ŽĨ�ŵĞĂƚ�ĐƵƌŝŶŐ͘�/s͘���
ůǇŽƉŚŝůŝǌĞĚ�WĞĚŝŽĐŽĐĐƵƐ�ĐĞƌĞǀŝƐŝĂĞ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ĨŽƌ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϵ͕�ϮϯϵͲϰϯ͘

�d���ϯϯϬϴϳ ,ĂĂŬĞŶƐĞŶ͕�D͕͘�ϮϬϬϵ͘�ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�
ĚĞǆƚƌŝŶŝĐƵƐ�;�ŽƐƚĞƌ�ĂŶĚ�tŚŝƚĞ�ϭϵϲϰͿ�ďĂĐŬ�ϭϵϳϴ�
;�ƉƉƌŽǀĞĚ�>ŝƐƚƐ�ϭϵϴϬͿ�ĂƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞǆƚƌŝŶŝĐƵƐ�
ĐŽŵď͘�ŶŽǀ͕͘�ĂŶĚ�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϵ;Wƚ�ϯͿ͕�ϲϭϱͲϮϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚŝŽůŝǀŽƌĂŶƐ �ĞƌĞĂůƐ <ƌŽŽŶĞŵĂŶ͕�:͕͘�&ĂďĞƌ͕�&͕͘��ůĚĞƌŬĂŵƉ͕��͘�͕͘�KƵĚĞ��ůĨĞƌŝŶŬ͕�
^͘:͘,͘t͕͘��ƌŝĞŚƵŝƐ͕�&͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�^ǁŝŶŐƐ͕�:͕͘�'ŽƚƚƐĐŚĂů͕�:͘�͕͘�
sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϮ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝŽůŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ϭ͕ϮͲƉƌŽƉĂŶĞĚŝŽůͲĚĞŐƌĂĚŝŶŐ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂĞƌŽďŝĐĂůůǇ�
ƐƚĂďůĞ�ŵĂŝǌĞ�ƐŝůĂŐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϲϯϵͲϲϰϲ͘

�^D�ϭϰϰϮϭ <ƌŽŽŶĞŵĂŶ͕�:͕͘�&ĂďĞƌ͕�&͕͘��ůĚĞƌŬĂŵƉ͕��͘�͕͘�KƵĚĞ�
�ůĨĞƌŝŶŬ͕�^͘:͘,͘t͕͘��ƌŝĞŚƵŝƐ͕�&͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�^ǁŝŶŐƐ͕�
:͕͘�'ŽƚƚƐĐŚĂů͕�:͘�͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϮ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĚŝŽůŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ϭ͕ϮͲƉƌŽƉĂŶĞĚŝŽůͲĚĞŐƌĂĚŝŶŐ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂĞƌŽďŝĐĂůůǇ�ƐƚĂďůĞ�ŵĂŝǌĞ�ƐŝůĂŐĞ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϲϯϵͲϲϰϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ĨĂďŝĨĞƌŵĞŶƚĂŶƐ

�ŽĐŽĂ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂĐĂŽŶƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳͲϭϮ͘�

�^D�Ϯϭϭϭϱ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂĐĂŽŶƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�
ϳͲϭϮ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌĂŐŝŶŝƐ ďĞǀĞƌĂŐĞ >Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϬϴ�:ƵŶ͖ϰϲ;ϲͿ͗ϲϮϲͲϯϬ͘ 
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�ĂŶĚ�ďĂĐƚĞƌŝĂ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ŵĞǌĐĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ��ŐĂǀĞ�ƐĂůŵŝĂŶĂ͘ 
�ƐĐĂůĂŶƚĞͲDŝŶĂŬĂƚĂ�W͕��ůĂƐĐŚĞŬ�,W͕��ĂƌďĂ�ĚĞ�ůĂ�ZŽƐĂ��W͕�^ĂŶƚŽƐ�
>͕��Ğ�>ĞſŶͲZŽĚƌşŐƵĞǌ��͘

�^D�ϭϴϯϴϮ �E�K�;�͘Ϳ�ĂŶĚ�K<����;^͘Ϳ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌƌĂŐŝŶŝƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĨĂƌƌĂŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�
ŽĨ�ĚŝƐƚŝůůĞĚ�ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�
ϮϬϬϳ͕�ϱϳ͕�ϳϬϴͲϳϭϮ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌĐŝŵŝŶŝƐ ^ŽǇ͕�&ŝƐŚ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�ϮϬϬϮ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐŽǇ�
ƐĂƵĐĞ�ŵĂƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘��:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϴ͕�ϮϬϭͲϵ͘

�d���Ϯϵϲϰϰ ZĞƵƚĞƌ͕�'͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�
ŶŽŵ͘�ƌĞǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌĐŝŵŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�ϮϳϳʹϮϳϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨĞƌŵĞŶƚƵŵ ^ŽƵƌĚŽƵŐŚ <ŚĞƚĂƌƉĂƵů͕�E͕͘��ŚĂƵŚĂŶ͕��͘D͕͘�ϭϵϵϭ͘��ŝŽůŽŐŝĐĂů�ƵƚŝůŝƐĂƚŝŽŶ�ŽĨ�
ƉĞĂƌů�ŵŝůůĞƚ�ĨůŽƵƌ�ĨĞƌŵĞŶƚĞĚ�ǁŝƚŚ�ǇĞĂƐƚƐ�ĂŶĚ�ůĂĐƚŽďĂĐŝůůŝ͘�WůĂŶƚ�
&ŽŽĚƐ�,Ƶŵ�EƵƚƌ͘�ϰϭ͕�ϯϬϵͲϭϵ͘

�d���ϭϭϳϯϵ �ĞŝũĞƌŝŶĐŬ͕�D͘t͘�ϭϵϬϭ͘��ŶŚćƵĨƵŶŐƐǀĞƌƐƵĐŚĞ�ŵŝƚ�
hƌĞƵŵďĂŬƚĞƌŝĞŶ͗�hƌĞƵŵƐƉĂůƚƵŶŐ�ĚƵƌĐŚ�hƌĞĂƐĞ�ƵŶĚ�
ĚƵƌĐŚ�<ĂƚĂďŽůŝƐŵƵƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚĞ͘�  
/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚ͘�,ǇŐ͘��ďƚ͘�Ϯ�ϳ͕�ϯϯʹϲϭ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�Ĩ ŝŐŝĚƵƐ �ĞĞƌ �ŚĂŶĚĂƌŝ͕�Z͘Z͕͘�tĂůŬĞƌ�d͘<͘�ϭϵϱϯ͘�>ĂĐƚŽďĂĐŝůůƵƐĨƌŝŐŝĚƵƐ�Ŷ͘ƐƉ͘�
/ƐŽůĂƚĞĚ�ĨƌŽŵ��ƌĞǁĞƌǇ�zĞĂƐƚ͘�:͘�ŐĞŶ͘�DŝĐƌŽďŝŽů͘�ϴ�ƉϯϯϬͲϯϯϮ

E�/��ϴϱϭϴ �ŚĂŶĚĂƌŝ͕�Z͘Z͕͘�tĂůŬĞƌ�d͘<͘�ϭϵϱϯ͘�>ĂĐƚŽďĂĐŝůůƵƐĨƌŝŐŝĚƵƐ�
Ŷ͘ƐƉ͘�/ƐŽůĂƚĞĚ�ĨƌŽŵ��ƌĞǁĞƌǇ�zĞĂƐƚ͘�:͘�ŐĞŶ͘�DŝĐƌŽďŝŽů͘�ϴ͕�
ϯϯϬͲϯϯϮ͘��ŚƚƚƉ͗ͬͬǁǁǁ͘ũĐŵ͘ƌŝŬĞŶ͘ũƉͬĐŐŝͲďŝŶͬũĐŵͬũĐŵͺŬĞǇ
ǁŽƌĚ͍�Eс>ĂĐƚŽďĂĐŝůůƵƐΘ�EсƉĂƌĂďƵĐŚŶĞƌŝΘ�EсΘ�Eс� ��

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

Ϯϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐƌŝƐƉĂƚƵƐ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϱ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�  
dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘

�d���ϯϯϴϮϬ DŽŽƌĞ͕�t͘�͘�͕͘�,ŽůĚĞŵĂŶ͕�>͘s͕͘�ϭϵϳϬ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͕�
�ƌĂĐŚŶŝĂ͕��ĐƚŝŶŽŵǇĐĞƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŶĚ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ͘�/Ŷ͗��ĂƚŽ͕��͘W͕͘��ƵŵŵŝŶƐ͕��͘^͕͘�
,ŽůĚĞŵĂŶ͕�>͘s͕͘�:ŽŚŶƐŽŶ͕�:͘>͕͘�DŽŽƌĞ͕�t͘�͘�͕͘�^ŵŝďĞƌƚ͕�
Z͘D͕͘�^ŵŝƚŚ͕�>͘�͘^͘�;�ĚƐͿ͕�KƵƚůŝŶĞ�ŽĨ��ůŝŶŝĐĂů�DĞƚŚŽĚƐ�
ŝŶ��ŶĂĞƌŽďŝĐ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϮŶĚ�ƌĞǀŝƐŝŽŶ͕�sŝƌŐŝŶŝĂ�
WŽůǇƚĞĐŚŶŝĐ�/ŶƐƚŝƚƵƚĞ͕��ŶĂĞƌŽďĞ�>ĂďŽƌĂƚŽƌǇ͕��ůĂĐŬƐďƵƌŐ͕�
sŝƌŐŝŶŝĂ͕�ϭϵϳϬ͕�ƉƉ͘�ϭϱͲϮϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐƌƵƐƚŽƌƵŵ ^ŽƵƌĚŽƵŐŚ ZĂǀǇƚƐ�&͕��Ğ�sƵǇƐƚ�>͕͘�ϮϬϭϭ͘�WƌĞǀĂůĞŶĐĞ�ĂŶĚ�ŝŵƉĂĐƚ�ŽĨ�ƐŝŶŐůĞͲ
ƐƚƌĂŝŶ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŽŶ�ŵĞƚĂďŽůŝƚĞ�
ĨŽƌŵĂƚŝŽŶ�ŝŶ�ƐŽƵƌĚŽƵŐŚ͘ 
&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ;ϲͿ͗ϭϭϮϵͲϯϵ͘

>D'�Ϯϯϲϵϵ ^ĐŚĞŝƌůŝŶĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘�sĂŶ�^ĐŚŽŽƌ͕��͕͘�,ƵǇƐ͕�
'͕͘�sĂŶĚĂŵŵĞ͕�W͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϳ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐƌƵƐƚŽƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚǁŽ�
ƚƌĂĚŝƚŝŽŶĂů��ĞůŐŝĂŶ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϱϳ;Wƚ�ϳͿ͗ϭϰϲϭͲϳ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ĐƵƌǀĂƚƵƐ�ƐƵďƐƉ͘�
ĐƵƌǀĂƚƵƐ

DĞĂƚ͕�&ŝƐŚ͕�
sĞŐĞƚĂďůĞƐ

'ĂƌĐşĂ�&ŽŶƚĄŶ͕�D͘�͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ΗĂŶĚƌŽůůĂΗ͕�Ă�^ƉĂŶŝƐŚ�ƚƌĂĚŝƚŝŽŶĂů�ƉŽƌŬ�ƐĂƵƐĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
Ϯϰ͕�ϱϮͲϴ͘������������������������������������������������������������������������������dŽŵĠ͕�
�͕͘�'ŝďďƐ͕�W͘�͕͘�dĞŝǆĞŝƌĂ͕�W͘�͘�ϮϬϬϴ͘�'ƌŽǁƚŚ�ĐŽŶƚƌŽů�ŽĨ�>ŝƐƚĞƌŝĂ�
ŝŶŶŽĐƵĂ�ϮϬϯϬĐ�ŽŶ�ǀĂĐƵŵͲƉĂĐŬĂŐĞĚ�ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�
ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�/:&D�ϭϮϭ͕�ϮϴϱͲϮϵϰ͘��ŶĚƌŝŐŚĞƚƚŽ��͕͘�
>ŽŵďĂƌĚŝ��͕͘�&ĞƌƌĂƚŝ�D͕͘�'ƵŝĚŝ���͕͘��ŽƌƌĂŝŶ��͕͘��ƌĐĂŶŐĞůŝ�'͘�
ϮϬϬϵ�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŝŶ�/ƚĂůŝĂŶ�ŵĂƌŝŶĂƚĞĚ�
ƐĞĂĨŽŽĚ�ƐĂůĂĚ�ĂŶĚ�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƚŝŽŶƐ�ŽŶ�ƚŚĞ�ŐƌŽǁƚŚ�ŽĨ�>ŝƐƚĞƌŝĂ�
ŵŽŶŽĐǇƚŽŐĞŶĞƐ͘�&ŽŽĚ��ŽŶƚƌŽů�ϮϬ�ƉϰϲϮʹϰϲϴ͘�>ĞƌŽŝ͕�&͕͘��ŽƌŶĞƚ͕�
:͕͘��ŚĞǀĂůŝĞƌ͕�&͕͘��ĂƌĚŝŶĂů͕�D͕͘��ŽĞƵƌĞƚ͕�'͕͘��ŚĂŝůůŽƵ͕�^͕͘�:ŽĨĨƌĂƵĚ͕͘�
:͘ :͘�ϮϬϭϱ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ƉƌĞǀĞŶƚŝŶŐ�
ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�ƐƉŽŝůĂŐĞ͘�/:&D�Ϯϭϯ͕�ϳϵͲϴϳ͘�tŽƵƚĞƌƐ�Ğƚ�Ăů�
ϮϬϭϯ�^ƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ͕�ĐŽŵŵƵŶŝƚǇ�ĚǇŶĂŵŝĐƐ͕�ĂŶĚ�ŵĞƚĂďŽůŝƚĞ�
ŬŝŶĞƚŝĐƐ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�ůĞĞŬ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϯϯ�ƉϭϴϱͲϭϵϲ

�d���ϮϱϲϬϭ �ďŽͲ�ůŶĂŐĂ͕�/͘'͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϲϱ͘��Ƶƌ�dĂǆŽŶŽŵŝĞ�
ĚĞƌ�'ĂƚƚƵŶŐ�>ĂĐƚŽďĂĐŝůůƵƐ��ĞŝũĞƌŝŶĐŬ͘�/͘��ĂƐ�^ƵďŐĞŶƵƐ�
^ƚƌĞƉƚŽďĂĐƚĞƌŝƵŵ�KƌůĂͲ:ĞŶƐĞŶ͘��ĞŶƚƌĂůďůĂƚƚ�ĨƵƌ�
�ĂŬƚĞƌŝŽůŽŐŝĞ͕�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚĞŝƚĞŶ�
ƵŶĚ�,ǇŐŝĞŶĞ͘��ďƚĞŝůƵŶŐ�//�ϭϭϵ͕�ϭͲϯϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ďƵůŐĂƌŝĐƵƐ

�ĂŝƌǇ ^ŚĂŚĂŶŝ͕�<͘D͕͘��ŚĂŶĚĂŶ͕�Z͘�͕͘�ϭϵϳϵ͘�EƵƚƌŝƚŝŽŶĂů�ĂŶĚ�ŚĞĂůƚŚĨƵů�
ĂƐƉĞĐƚƐ�ŽĨ�ĐƵůƚƵƌĞĚ�ĂŶĚ�ĐƵůƚƵƌĞͲĐŽŶƚĂŝŶŝŶŐ�ĚĂŝƌǇ�ĨŽŽĚƐ͘�:��ĂŝƌǇ�
^Đŝ͘�ϲϮ͕�ϭϲϴϱͲϵϰ͘

�d���ϭϭϴϰϮ tĞŝƐƐ͕�E͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ůĂĐƚŝƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ůĞŝĐŚŵĂŶŶŝŝ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ďƵůŐĂƌŝĐƵƐ͕�ƐƵďũĞĐƚŝǀĞ�ƐǇŶŽŶǇŵƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ͕�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ďƵůŐĂƌŝĐƵƐ�ĐŽŵď͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�
ϱϱϮʹϱϱϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�
ĚĞůďƌƵĞĐŬŝŝ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ͕�
tŝŶĞ

�ƚĐŚĞůůƐ͕�:͘>͕͘�ϭϵϲϰ͘�WƵƌĞ��ƵůƚƵƌĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ��ƌŝŶĞĚ�
�ƵĐƵŵďĞƌƐ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϮ͕�ϱϮϯͲϯϱ͘�'ŽƌĚŽŶ�:͕͘�WŝůŽŶĞ͕�
ZĂůƉŚ��͕͘�<ƵŶŬĞĞ͕�ĂŶĚ��ŝŶƐŵŽŽƌ�tĞďď���ϭϵϲϲ��ŚĞŵŝĐĂů�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�&ĞƌŵĞŶƚĞĚ�ǁŝƚŚ�sĂƌŝŽƵƐ�DĂůŽͲůĂĐƚŝĐ�
�ĂĐƚĞƌŝĂ͕��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ��ϭϰ�EŽ͘�ϰ͕�Ɖ͘�ϲϬϴͲϲϭϱ

�d���ϭϭϴϰϮ �ĞŝũĞƌŝŶĐŬ͕�D͘t͘�ϭϵϬϭ͘��ŶŚćƵĨƵŶŐƐǀĞƌƐƵĐŚĞ�ŵŝƚ�
hƌĞƵŵďĂŬƚĞƌŝĞŶ͗�hƌĞƵŵƐƉĂůƚƵŶŐ�ĚƵƌĐŚ�hƌĞĂƐĞ�ƵŶĚ�
ĚƵƌĐŚ�<ĂƚĂďŽůŝƐŵƵƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚĞ͘�
/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚ͘�,ǇŐ͘��ďƚ͘�Ϯ�ϳ͕�ϯϯʹϲϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ

�ĂŝƌǇ >ĂǌŽƐ͕��͘^͕͘�ϭϵϵϯ͘�dŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚƌĂŚĂŶĂƐ͗�Ă�ŵŝůŬͲǁŚĞĂƚ�
ĨůŽƵƌ�ĐŽŵďŝŶĂƚŝŽŶ͘�WůĂŶƚ�&ŽŽĚƐ�,Ƶŵ�EƵƚƌ͘�ϰϰ͕�ϰϱͲϲϮ͘� �

�d���ϭϮϯϭϱ tĞŝƐƐ͕�E͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ůĂĐƚŝƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ůĞŝĐŚŵĂŶŶŝŝ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ďƵůŐĂƌŝĐƵƐ͕�ƐƵďũĞĐƚŝǀĞ�ƐǇŶŽŶǇŵƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ͕�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�
ƐƵďƐƉ͘�ďƵůŐĂƌŝĐƵƐ�ĐŽŵď͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�
ϱϱϮʹϱϱϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚĞǆƚƌŝŶŝĐƵƐ Meat �ĞŝďĞů͕�Z͘,͕͘�ϭϵϲϭ͘�DŝĐƌŽďŝŽůŽŐǇ�ŽĨ�ŵĞĂƚ�ĐƵƌŝŶŐ͘�/s͘���
ůǇŽƉŚŝůŝǌĞĚ�WĞĚŝŽĐŽĐĐƵƐ�ĐĞƌĞǀŝƐŝĂĞ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ĨŽƌ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϵ͕�ϮϯϵͲϰϯ͘

�d���ϯϯϬϴϳ ,ĂĂŬĞŶƐĞŶ͕�D͕͘�ϮϬϬϵ͘�ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�
ĚĞǆƚƌŝŶŝĐƵƐ�;�ŽƐƚĞƌ�ĂŶĚ�tŚŝƚĞ�ϭϵϲϰͿ�ďĂĐŬ�ϭϵϳϴ�
;�ƉƉƌŽǀĞĚ�>ŝƐƚƐ�ϭϵϴϬͿ�ĂƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞǆƚƌŝŶŝĐƵƐ�
ĐŽŵď͘�ŶŽǀ͕͘�ĂŶĚ�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϵ;Wƚ�ϯͿ͕�ϲϭϱͲϮϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĚŝŽůŝǀŽƌĂŶƐ �ĞƌĞĂůƐ <ƌŽŽŶĞŵĂŶ͕�:͕͘�&ĂďĞƌ͕�&͕͘��ůĚĞƌŬĂŵƉ͕��͘�͕͘�KƵĚĞ��ůĨĞƌŝŶŬ͕�
^͘:͘,͘t͕͘��ƌŝĞŚƵŝƐ͕�&͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�^ǁŝŶŐƐ͕�:͕͘�'ŽƚƚƐĐŚĂů͕�:͘�͕͘�
sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϮ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝŽůŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ϭ͕ϮͲƉƌŽƉĂŶĞĚŝŽůͲĚĞŐƌĂĚŝŶŐ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂĞƌŽďŝĐĂůůǇ�
ƐƚĂďůĞ�ŵĂŝǌĞ�ƐŝůĂŐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϲϯϵͲϲϰϲ͘

�^D�ϭϰϰϮϭ <ƌŽŽŶĞŵĂŶ͕�:͕͘�&ĂďĞƌ͕�&͕͘��ůĚĞƌŬĂŵƉ͕��͘�͕͘�KƵĚĞ�
�ůĨĞƌŝŶŬ͕�^͘:͘,͘t͕͘��ƌŝĞŚƵŝƐ͕�&͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�^ǁŝŶŐƐ͕�
:͕͘�'ŽƚƚƐĐŚĂů͕�:͘�͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϮ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĚŝŽůŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ϭ͕ϮͲƉƌŽƉĂŶĞĚŝŽůͲĚĞŐƌĂĚŝŶŐ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂĞƌŽďŝĐĂůůǇ�ƐƚĂďůĞ�ŵĂŝǌĞ�ƐŝůĂŐĞ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϲϯϵͲϲϰϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ĨĂďŝĨĞƌŵĞŶƚĂŶƐ

�ŽĐŽĂ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂĐĂŽŶƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳͲϭϮ͘�

�^D�Ϯϭϭϭϱ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂĐĂŽŶƵŵ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�
ϳͲϭϮ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌĂŐŝŶŝƐ ďĞǀĞƌĂŐĞ >Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϬϴ�:ƵŶ͖ϰϲ;ϲͿ͗ϲϮϲͲϯϬ͘ 
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�ĂŶĚ�ďĂĐƚĞƌŝĂ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ŵĞǌĐĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ��ŐĂǀĞ�ƐĂůŵŝĂŶĂ͘ 
�ƐĐĂůĂŶƚĞͲDŝŶĂŬĂƚĂ�W͕��ůĂƐĐŚĞŬ�,W͕��ĂƌďĂ�ĚĞ�ůĂ�ZŽƐĂ��W͕�^ĂŶƚŽƐ�
>͕��Ğ�>ĞſŶͲZŽĚƌşŐƵĞǌ��͘

�^D�ϭϴϯϴϮ �E�K�;�͘Ϳ�ĂŶĚ�K<����;^͘Ϳ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌƌĂŐŝŶŝƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĨĂƌƌĂŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�
ŽĨ�ĚŝƐƚŝůůĞĚ�ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�
ϮϬϬϳ͕�ϱϳ͕�ϳϬϴͲϳϭϮ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌĐŝŵŝŶŝƐ ^ŽǇ͕�&ŝƐŚ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�ϮϬϬϮ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐŽǇ�
ƐĂƵĐĞ�ŵĂƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘��:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϴ͕�ϮϬϭͲϵ͘

�d���Ϯϵϲϰϰ ZĞƵƚĞƌ͕�'͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�
ŶŽŵ͘�ƌĞǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌĐŝŵŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�ϮϳϳʹϮϳϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨĞƌŵĞŶƚƵŵ ^ŽƵƌĚŽƵŐŚ <ŚĞƚĂƌƉĂƵů͕�E͕͘��ŚĂƵŚĂŶ͕��͘D͕͘�ϭϵϵϭ͘��ŝŽůŽŐŝĐĂů�ƵƚŝůŝƐĂƚŝŽŶ�ŽĨ�
ƉĞĂƌů�ŵŝůůĞƚ�ĨůŽƵƌ�ĨĞƌŵĞŶƚĞĚ�ǁŝƚŚ�ǇĞĂƐƚƐ�ĂŶĚ�ůĂĐƚŽďĂĐŝůůŝ͘�WůĂŶƚ�
&ŽŽĚƐ�,Ƶŵ�EƵƚƌ͘�ϰϭ͕�ϯϬϵͲϭϵ͘

�d���ϭϭϳϯϵ �ĞŝũĞƌŝŶĐŬ͕�D͘t͘�ϭϵϬϭ͘��ŶŚćƵĨƵŶŐƐǀĞƌƐƵĐŚĞ�ŵŝƚ�
hƌĞƵŵďĂŬƚĞƌŝĞŶ͗�hƌĞƵŵƐƉĂůƚƵŶŐ�ĚƵƌĐŚ�hƌĞĂƐĞ�ƵŶĚ�
ĚƵƌĐŚ�<ĂƚĂďŽůŝƐŵƵƐ͘��ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚĞ͘�  
/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚ͘�,ǇŐ͘��ďƚ͘�Ϯ�ϳ͕�ϯϯʹϲϭ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�Ĩ ŝŐŝĚƵƐ �ĞĞƌ �ŚĂŶĚĂƌŝ͕�Z͘Z͕͘�tĂůŬĞƌ�d͘<͘�ϭϵϱϯ͘�>ĂĐƚŽďĂĐŝůůƵƐĨƌŝŐŝĚƵƐ�Ŷ͘ƐƉ͘�
/ƐŽůĂƚĞĚ�ĨƌŽŵ��ƌĞǁĞƌǇ�zĞĂƐƚ͘�:͘�ŐĞŶ͘�DŝĐƌŽďŝŽů͘�ϴ�ƉϯϯϬͲϯϯϮ

E�/��ϴϱϭϴ �ŚĂŶĚĂƌŝ͕�Z͘Z͕͘�tĂůŬĞƌ�d͘<͘�ϭϵϱϯ͘�>ĂĐƚŽďĂĐŝůůƵƐĨƌŝŐŝĚƵƐ�
Ŷ͘ƐƉ͘�/ƐŽůĂƚĞĚ�ĨƌŽŵ��ƌĞǁĞƌǇ�zĞĂƐƚ͘�:͘�ŐĞŶ͘�DŝĐƌŽďŝŽů͘�ϴ͕�
ϯϯϬͲϯϯϮ͘��ŚƚƚƉ͗ͬͬǁǁǁ͘ũĐŵ͘ƌŝŬĞŶ͘ũƉͬĐŐŝͲďŝŶͬũĐŵͬũĐŵͺŬĞǇ
ǁŽƌĚ͍�Eс>ĂĐƚŽďĂĐŝůůƵƐΘ�EсƉĂƌĂďƵĐŚŶĞƌŝΘ�EсΘ�Eс� ��
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Ϯϳ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨƌƵĐƚŝǀŽƌĂŶƐ �ĞǀĞƌĂŐĞƐ͕� �
tŝŶĞ

sŽŐĞů͕�Z͘&͕͘��ƂĐŬĞƌ͕�'͕͘�^ƚŽůǌ͕�W͘��ŚƌŵĂŶŶ͕�D͕͘�&ĂŶƚĂ͕��͕͘�>ƵĚǁŝŐ͕�
t͕͘�WŽƚ͕��͕͘�<ĞƌƐƚĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϰ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϮϮϯͲϮϮϵ͘��������������������������������������������������������������������������
WĂƌĚŽ�/͘�ĂŶĚ���ƵŶŝŐĂ�D�ϭϵϵϮ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�
ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ��^ĐŝĞŶĐĞ�ϱϳ�
EŽ͘�Ϯ͕�ƉϯϵϮͲϯϵϳ

�d���ϭϱϰϯϱ �ŚĂƌůƚŽŶ͕��͘�͕͘�DĞůƐŽŶ͕�D͘�͕͘�tĞƌŬŵĂŶ͕��͘,͘�ϭϵϯϰ͘�
WŚǇƐŝŽůŽŐǇ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌƵĐƚŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚĨƌŽŵ�ƐƉŽŝůĞĚ�ƐĂůĂĚ�ĚƌĞƐƐŝŶŐ͘�:͘�^Đŝ͘�ϵ͕�ϭʹϭϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨƌƵŵĞŶƚŝ �ĞƌĞĂůƐ DƺůůĞƌ͕�D͘Z͘�͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĨƌƵŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌǇĞͲ
ďƌĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ǁŝƚŚ�Ă�ůŽŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϮϭϮϳͲϮϭϯϯ͘

�^D�ϭϯϭϰϱ DƺůůĞƌ͕�D͘Z͘�͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϬ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌƵŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌǇĞͲďƌĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ǁŝƚŚ�Ă�
ůŽŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϬ͕�ϮϭϮϳͲϮϭϯϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŐĂƐƐĞƌŝ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϱ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘

�d���ϯϯϯϮϯ >ĂƵĞƌ͕��͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϴϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŐĂƐƐĞƌŝ�ƐƉ͘�
ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ƐƵďŐĞŶƵƐ�dŚĞƌŵŽďĂĐƚĞƌŝƵŵ͘�
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚĞ͘�/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚ͘ 
,ǇŐ͘��ďƚ͘�ϭ�KƌŝŐ͘���ϭ͕�ϳϱʹϳϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŐŚĂŶĞŶƐŝƐ �ŽĐŽĂ EŝĞůƐĞŶ͕��͘^͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ƌĞƐĐŝĂŶŝ͕�
:͕͘��ŵŽĂͲ�ǁƵĂ͕�t͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϬϳ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϳ͕�ϭϰϲϴͲϭϰϳϮ͘

�^D�ϭϴϲϯϬ EŝĞůƐĞŶ͕��͘^͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ƌĞƐĐŝĂŶŝ͕�
:͕͘��ŵŽĂͲ�ǁƵĂ͕�t͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϬϳ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϭϰϲϴͲϭϰϳϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚĂŵŵĞƐŝŝ ^ŽƵƌĚŽƵŐŚ sĂůĐŚĞǀĂ͕�Z͕͘�<ŽƌĂŬůŝ͕�D͕͘�KŶŶŽ͕��͕͘�WƌĠǀŽƐƚ͕�,͕͘�/ǀĂŶŽǀĂ͕�
/͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘��ŽƵƐƐĞƚ͕�y͕͘�'ćŶǌůĞ͕�D͘'͕͘�sŽŐĞů͕�Z͘&͕͘�
ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂŵŵĞƐŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�&ƌĞŶĐŚ�
ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϳϲϯͲϳϲϳ͘

�^D�ϭϲϯϴϭ sĂůĐŚĞǀĂ͕�Z͕͘�<ŽƌĂŬůŝ͕�D͕͘�KŶŶŽ͕��͕͘�WƌĠǀŽƐƚ͕�,͕͘�/ǀĂŶŽǀĂ͕�
/͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘��ŽƵƐƐĞƚ͕�y͕͘�'ćŶǌůĞ͕�D͘'͕͘�sŽŐĞů͕�
Z͘&͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂŵŵĞƐŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�&ƌĞŶĐŚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�
ϳϲϯͲϳϲϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚĂƌďŝŶĞŶƐŝƐ sĞŐĞƚĂďůĞƐ DŝǇĂŵŽƚŽ͕�D͕͘�^ĞƚŽ͕�z͕͘�,ĂŽ͕��͘,͕͘�dĞƐŚŝŵĂ͕�d͕͘�^ƵŶ͕�z͘�͕͘�<ĂďƵŬŝ͕�
d͕͘�zĂŽ͕�>͘�͕͘�EĂŬĂũŝŵĂ͕�,͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂƌďŝŶĞŶƐŝƐ�ƐƉ͘�
ŶŽǀ͕͘�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�
ǀĞŐĞƚĂďůĞƐ�Ζ^ƵĂŶ�ĐĂŝΖ�ŝŶ�,ĂƌďŝŶ͕�EŽƌƚŚĞĂƐƚĞƌŶ��ŚŝŶĂ�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ��^D�ϭϮϳϰϱ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϴ͕�
ϲϴϴͲϲϵϰ͘

�^D�ϭϲϵϵϭ DŝǇĂŵŽƚŽ͕�D͕͘�^ĞƚŽ͕�z͕͘�,ĂŽ͕��͘,͕͘�dĞƐŚŝŵĂ͕�d͕͘�^ƵŶ͕�z͘�͕͘�
<ĂďƵŬŝ͕�d͕͘�zĂŽ͕�>͘�͕͘�EĂŬĂũŝŵĂ͕�,͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŚĂƌďŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ǀĞŐĞƚĂďůĞƐ�Ζ^ƵĂŶ�ĐĂŝΖ�ŝŶ�,ĂƌďŝŶ͕�
EŽƌƚŚĞĂƐƚĞƌŶ��ŚŝŶĂ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ��^D�
ϭϮϳϰϱ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϴ͕�ϲϴϴͲϲϵϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚĞůǀĞƚŝĐƵƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

^ĐŚĂĨŶĞƌ͕��͘t͕͘��ĞƵĐŚĂƚ͕�>͘Z͕͘�ϭϵϴϲ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĂƋƵĞŽƵƐ�
ƉůĂŶƚ�ƐĞĞĚ�ĞǆƚƌĂĐƚƐ�ďǇ�ůĂĐƚŝĐ��ĐŝĚ�ďĂĐƚĞƌŝĂ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϬϳϮͲϲ͘

�d���ϭϱϬϬϵ �ĞƌŐĞǇ͕��͘,͕͘�,ĂƌƌŝƐŽŶ͕�&͘�͕͘��ƌĞĞĚ͕�Z͘^͕͘�,ĂŵŵĞƌ͕��͘t͕͘�
,ƵŶƚŽŽŶ͕�&͘D͕͘�ϭϵϮϱ͘��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�ϮŶĚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�
D�͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚŝůŐĂƌĚŝŝ tŝŶĞ �ŽƵŐůĂƐ͕�,͘�͕͘��ƌƵĞƐƐ͕�t͘s͕͘�ϭϵϯϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌŽŵ�ĐĂůŝĨŽƌŶŝĂ�
ǁŝŶĞ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ŚŝůŐĂƌĚŝŝ͘�&ŽŽĚ�ZĞƐ͘�ϭ͕�ϭϭϯʹϭϭϵ͘

�d���ϴϮϵϬ� �ŽƵŐůĂƐ͕�,͘�͕͘��ƌƵĞƐƐ͕�t͘s͕͘�ϭϵϯϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌŽŵ�
ĐĂůŝĨŽƌŶŝĂ�ǁŝŶĞ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ŚŝůŐĂƌĚŝŝ͘�&ŽŽĚ�ZĞƐ͘�ϭ͕�
ϭϭϯʹϭϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚŽŵŽŚŝŽĐŚŝŝ �ĞǀĞƌĂŐĞƐ͕�
^ŽƵƌĚŽƵŐŚ

<ŝƚĂŚĂƌĂ͕�<͕͘�<ĂŶĞƚŽ͕�d͕͘�'ŽƚŽ͕�K͕͘�ϭϵϱϳ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�
ŽŶ�ƚŚĞ�ŚŝŽĐŚŝͲďĂĐƚĞƌŝĂ͕�ƐƉĞĐŝĨŝĐ�ƐĂƉƌŽƉŚǇƚĞƐ�ŽĨ�ƐĂŬĞ͘�//͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ŚŝŽĐŚŝͲďĂĐƚĞƌŝĂ͘�:ŽƵƌŶĂů�ŽĨ�
'ĞŶĞƌĂů�ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϯ͕�ϭϭϭͲϭϮϬ͘

�d���ϭϱϰϯϰ <ŝƚĂŚĂƌĂ͕�<͕͘�<ĂŶĞƚŽ͕�d͕͘�'ŽƚŽ͕�K͕͘�ϭϵϱϳ͘�dĂǆŽŶŽŵŝĐ�
ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ŚŝŽĐŚŝͲďĂĐƚĞƌŝĂ͕�ƐƉĞĐŝĨŝĐ�ƐĂƉƌŽƉŚǇƚĞƐ�
ŽĨ�ƐĂŬĞ͘�//͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ŚŝŽĐŚŝͲ
ďĂĐƚĞƌŝĂ͘�:ŽƵƌŶĂů�ŽĨ�'ĞŶĞƌĂů�ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϯ͕�
ϭϭϭͲϭϮϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚŽƌĚĞŝ �ĞǀĞƌĂŐĞƐ ZŽƵƐĞ͕�^͕͘��ĂŶĐŚĂǇĂ͕��͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�ϮϬϬϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŚŽƌĚĞŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ďĂĐƚĞƌŝŽĐŝŶŽŐĞŶŝĐ�ƐƚƌĂŝŶ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂůƚĞĚ�
ďĂƌůĞǇ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϬϭϯͲϮϬϭϳ͘

�^D�ϭϵϱϭϵ ZŽƵƐĞ͕�^͕͘��ĂŶĐŚĂǇĂ͕��͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�ϮϬϬϴ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŚŽƌĚĞŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ďĂĐƚĞƌŝŽĐŝŶŽŐĞŶŝĐ�ƐƚƌĂŝŶ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂůƚĞĚ�ďĂƌůĞǇ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϴ͕�ϮϬϭϯͲϮϬϭϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ũĞŶƐĞŶŝŝ ^ŽƵƌĚŽƵŐŚ sŝƌƚĂŶĞŶ͕�d͕͘�ϮϬϬϳ͘��ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂŶƚŝŽǆŝĚĂŶƚ�ĂĐƚŝǀŝƚǇ�ŝŶ�ŵŝůŬ�
ǁŚĞǇ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�:��ƉƉů�
DŝĐƌŽďŝŽů͘�ϭϬϮ͕�ϭϬϲͲϭϱ͘

�d���ϮϱϮϱϴ 'ĂƐƐĞƌ͕�&͕͘�DĂŶĚĞů͕�D͕͘�ZŽŐŽƐĂ͕�D͕͘�ϭϵϳϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ũĞŶƐĞŶŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƌĞƉƌĞƐĞŶƚĂƚŝǀĞ�ŽĨ�ƚŚĞ�ƐƵďŐĞŶƵƐ�
dŚĞƌŵŽďĂĐƚĞƌŝƵŵ͘�:͘�'ĞŶ͘�DŝĐƌŽďŝŽů͘�ϲϮ͕�ϮϭϵʹϮϮϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ũŽŚŶƐŽŶŝŝ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϱ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�  
dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘ 

�d���ϰϵϯϯϱ &ƵũŝƐĂǁĂ͕�d͕͘��ĞŶŶŽ͕�z͕͘�zĂĞƐŚŝŵĂ͕�d͕͘�DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϵϮ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŽƉŚŝůƵƐ�ŐƌŽƵƉ͕�
ǁŝƚŚ�ƌĞĐŽŐŶŝƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŐĂůůŝŶĂƌƵŵ�ƐƉ͘ 
ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ũŽŚŶƐŽŶŝŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�ƐǇŶŽŶǇŵǇ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŽƉŚŝůƵƐ�ŐƌŽƵƉ��ϯ�;:ŽŚŶƐŽŶ�Ğƚ�Ăů͕͘�
ϭϵϴϬͿ�ǁŝƚŚ�ƚŚĞ�ƚǇƉĞ�ƐƚƌĂŝŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ�
;EĂŬĂŵƵƌĂ�ϭϵϴϭͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϮ͕�ϰϴϳʹϰϵϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌ �ĂŝƌǇ <ĂŶĚůĞƌ͕�K͕͘�<ƵŶĂƚŚ͕�W͕͘�ϭϵϴϯď͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ŬĞĨŝƌ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�
ϮϴϲʹϮϵϰ͘

�d���ϯϱϰϭϭ <ĂŶĚůĞƌ͕�K͕͘�<ƵŶĂƚŚ͕�W͕͘�ϭϵϴϯď͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌ�ƐƉ͘�
ŶŽǀ͕͘�Ă�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ŬĞĨŝƌ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�ϰ͕�ϮϴϲʹϮϵϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ

>ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ�
ƐƵďƐƉ�
ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ

�ĂŝƌǇ &ƵũŝƐĂǁĂ͕�d͕͘��ĚĂĐŚŝ͕�^͕͘�dŽďĂ͕�d͕͘��ƌŝŚĂƌĂ͕<͕͘�DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϴϴ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�/ƐŽůĂƚĞĚ�ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͕�ϭϮʹϭϰ͘

�d���ϰϯϳϲϭ &ƵũŝƐĂǁĂ͕�d͕͘��ĚĂĐŚŝ͕�^͕͘�dŽďĂ͕�d͕͘��ƌŝŚĂƌĂ͕<͕͘�DŝƚƐƵŽŬĂ͕�
d͕͘�ϭϵϴϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�/ƐŽůĂƚĞĚ�
ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͕�ϭϮʹϭϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ

>ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ�
ƐƵďƐƉ�
ŬĞĨŝƌŐƌĂŶƵŵ

�ĂŝƌǇ dĂŬŝǌĂǁĂ͕�^͕͘�<ŽũŝŵĂ͕�^͕͘�dĂŵƵƌĂ͕�^͕͘�&ƵũŝŶĂŐĂ͕�^͕͘��ĞŶŶŽ͕�z͕͘�
EĂŬĂƐĞ͕�d͕͘�ϭϵϵϰ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�ƐƉ͘�ŶŽǀ͘��ŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬĞĨŝƌ�
ŐƌĂŝŶƐ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϰϰ͕�ϰϯϱʹϰϯϵ͘

�d���ϱϭϲϰϳ sĂŶĐĂŶŶĞǇƚ͕�D͕͘�DĞŶŐĂƵĚ͕�:͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�
sĂŶŚŽŶĂĐŬĞƌ͕�<͕͘�,ŽƐƚĞ͕��͕͘��ĂǁǇŶĚƚ͕�W͕͘��ĞŐŝǀƌǇ͕�
D͘�͕͘�ZŝŶŐƵĞƚ͕��͕͘�:ĂŶƐƐĞŶƐ͕��͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϰ͘�
ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�dĂŬŝǌĂǁĂ�
Ğƚ�Ăů͘�ϭϵϵϰ�ĂƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�ƐƵďƐƉ͘�
ŬĞĨŝƌŐƌĂŶƵŵ�ƐƵďƐƉ͘�ŶŽǀ͘�ĂŶĚ�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>͘�
ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�&ƵũŝƐĂǁĂ�Ğƚ�Ăů͘�ϭϵϴϴ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϱϰ͕�ϱϱϭͲϱϱϲ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

Ϯϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨƌƵĐƚŝǀŽƌĂŶƐ �ĞǀĞƌĂŐĞƐ͕� �
tŝŶĞ

sŽŐĞů͕�Z͘&͕͘��ƂĐŬĞƌ͕�'͕͘�^ƚŽůǌ͕�W͘��ŚƌŵĂŶŶ͕�D͕͘�&ĂŶƚĂ͕��͕͘�>ƵĚǁŝŐ͕�
t͕͘�WŽƚ͕��͕͘�<ĞƌƐƚĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϰ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϮϮϯͲϮϮϵ͘��������������������������������������������������������������������������
WĂƌĚŽ�/͘�ĂŶĚ���ƵŶŝŐĂ�D�ϭϵϵϮ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�
ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ��^ĐŝĞŶĐĞ�ϱϳ�
EŽ͘�Ϯ͕�ƉϯϵϮͲϯϵϳ

�d���ϭϱϰϯϱ �ŚĂƌůƚŽŶ͕��͘�͕͘�DĞůƐŽŶ͕�D͘�͕͘�tĞƌŬŵĂŶ͕��͘,͘�ϭϵϯϰ͘�
WŚǇƐŝŽůŽŐǇ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌƵĐƚŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚĨƌŽŵ�ƐƉŽŝůĞĚ�ƐĂůĂĚ�ĚƌĞƐƐŝŶŐ͘�:͘�^Đŝ͘�ϵ͕�ϭʹϭϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ĨƌƵŵĞŶƚŝ �ĞƌĞĂůƐ DƺůůĞƌ͕�D͘Z͘�͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĨƌƵŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌǇĞͲ
ďƌĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ǁŝƚŚ�Ă�ůŽŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϮϭϮϳͲϮϭϯϯ͘

�^D�ϭϯϭϰϱ DƺůůĞƌ͕�D͘Z͘�͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϬ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌƵŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌǇĞͲďƌĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ǁŝƚŚ�Ă�
ůŽŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϬ͕�ϮϭϮϳͲϮϭϯϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŐĂƐƐĞƌŝ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϱ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘

�d���ϯϯϯϮϯ >ĂƵĞƌ͕��͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϴϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŐĂƐƐĞƌŝ�ƐƉ͘�
ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ƐƵďŐĞŶƵƐ�dŚĞƌŵŽďĂĐƚĞƌŝƵŵ͘�
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚĞ͘�/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚ͘ 
,ǇŐ͘��ďƚ͘�ϭ�KƌŝŐ͘���ϭ͕�ϳϱʹϳϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŐŚĂŶĞŶƐŝƐ �ŽĐŽĂ EŝĞůƐĞŶ͕��͘^͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ƌĞƐĐŝĂŶŝ͕�
:͕͘��ŵŽĂͲ�ǁƵĂ͕�t͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϬϳ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϳ͕�ϭϰϲϴͲϭϰϳϮ͘

�^D�ϭϴϲϯϬ EŝĞůƐĞŶ͕��͘^͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ƌĞƐĐŝĂŶŝ͕�
:͕͘��ŵŽĂͲ�ǁƵĂ͕�t͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϬϳ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϭϰϲϴͲϭϰϳϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚĂŵŵĞƐŝŝ ^ŽƵƌĚŽƵŐŚ sĂůĐŚĞǀĂ͕�Z͕͘�<ŽƌĂŬůŝ͕�D͕͘�KŶŶŽ͕��͕͘�WƌĠǀŽƐƚ͕�,͕͘�/ǀĂŶŽǀĂ͕�
/͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘��ŽƵƐƐĞƚ͕�y͕͘�'ćŶǌůĞ͕�D͘'͕͘�sŽŐĞů͕�Z͘&͕͘�
ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂŵŵĞƐŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�&ƌĞŶĐŚ�
ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϳϲϯͲϳϲϳ͘

�^D�ϭϲϯϴϭ sĂůĐŚĞǀĂ͕�Z͕͘�<ŽƌĂŬůŝ͕�D͕͘�KŶŶŽ͕��͕͘�WƌĠǀŽƐƚ͕�,͕͘�/ǀĂŶŽǀĂ͕�
/͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘��ŽƵƐƐĞƚ͕�y͕͘�'ćŶǌůĞ͕�D͘'͕͘�sŽŐĞů͕�
Z͘&͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂŵŵĞƐŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�&ƌĞŶĐŚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�
ϳϲϯͲϳϲϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚĂƌďŝŶĞŶƐŝƐ sĞŐĞƚĂďůĞƐ DŝǇĂŵŽƚŽ͕�D͕͘�^ĞƚŽ͕�z͕͘�,ĂŽ͕��͘,͕͘�dĞƐŚŝŵĂ͕�d͕͘�^ƵŶ͕�z͘�͕͘�<ĂďƵŬŝ͕�
d͕͘�zĂŽ͕�>͘�͕͘�EĂŬĂũŝŵĂ͕�,͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂƌďŝŶĞŶƐŝƐ�ƐƉ͘�
ŶŽǀ͕͘�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�
ǀĞŐĞƚĂďůĞƐ�Ζ^ƵĂŶ�ĐĂŝΖ�ŝŶ�,ĂƌďŝŶ͕�EŽƌƚŚĞĂƐƚĞƌŶ��ŚŝŶĂ�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ��^D�ϭϮϳϰϱ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϴ͕�
ϲϴϴͲϲϵϰ͘

�^D�ϭϲϵϵϭ DŝǇĂŵŽƚŽ͕�D͕͘�^ĞƚŽ͕�z͕͘�,ĂŽ͕��͘,͕͘�dĞƐŚŝŵĂ͕�d͕͘�^ƵŶ͕�z͘�͕͘�
<ĂďƵŬŝ͕�d͕͘�zĂŽ͕�>͘�͕͘�EĂŬĂũŝŵĂ͕�,͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŚĂƌďŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ǀĞŐĞƚĂďůĞƐ�Ζ^ƵĂŶ�ĐĂŝΖ�ŝŶ�,ĂƌďŝŶ͕�
EŽƌƚŚĞĂƐƚĞƌŶ��ŚŝŶĂ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ��^D�
ϭϮϳϰϱ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϴ͕�ϲϴϴͲϲϵϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚĞůǀĞƚŝĐƵƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

^ĐŚĂĨŶĞƌ͕��͘t͕͘��ĞƵĐŚĂƚ͕�>͘Z͕͘�ϭϵϴϲ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĂƋƵĞŽƵƐ�
ƉůĂŶƚ�ƐĞĞĚ�ĞǆƚƌĂĐƚƐ�ďǇ�ůĂĐƚŝĐ��ĐŝĚ�ďĂĐƚĞƌŝĂ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϬϳϮͲϲ͘

�d���ϭϱϬϬϵ �ĞƌŐĞǇ͕��͘,͕͘�,ĂƌƌŝƐŽŶ͕�&͘�͕͘��ƌĞĞĚ͕�Z͘^͕͘�,ĂŵŵĞƌ͕��͘t͕͘�
,ƵŶƚŽŽŶ͕�&͘D͕͘�ϭϵϮϱ͘��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�ϮŶĚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�
D�͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚŝůŐĂƌĚŝŝ tŝŶĞ �ŽƵŐůĂƐ͕�,͘�͕͘��ƌƵĞƐƐ͕�t͘s͕͘�ϭϵϯϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌŽŵ�ĐĂůŝĨŽƌŶŝĂ�
ǁŝŶĞ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ŚŝůŐĂƌĚŝŝ͘�&ŽŽĚ�ZĞƐ͘�ϭ͕�ϭϭϯʹϭϭϵ͘

�d���ϴϮϵϬ� �ŽƵŐůĂƐ͕�,͘�͕͘��ƌƵĞƐƐ͕�t͘s͕͘�ϭϵϯϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌŽŵ�
ĐĂůŝĨŽƌŶŝĂ�ǁŝŶĞ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ŚŝůŐĂƌĚŝŝ͘�&ŽŽĚ�ZĞƐ͘�ϭ͕�
ϭϭϯʹϭϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚŽŵŽŚŝŽĐŚŝŝ �ĞǀĞƌĂŐĞƐ͕�
^ŽƵƌĚŽƵŐŚ

<ŝƚĂŚĂƌĂ͕�<͕͘�<ĂŶĞƚŽ͕�d͕͘�'ŽƚŽ͕�K͕͘�ϭϵϱϳ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�
ŽŶ�ƚŚĞ�ŚŝŽĐŚŝͲďĂĐƚĞƌŝĂ͕�ƐƉĞĐŝĨŝĐ�ƐĂƉƌŽƉŚǇƚĞƐ�ŽĨ�ƐĂŬĞ͘�//͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ŚŝŽĐŚŝͲďĂĐƚĞƌŝĂ͘�:ŽƵƌŶĂů�ŽĨ�
'ĞŶĞƌĂů�ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϯ͕�ϭϭϭͲϭϮϬ͘

�d���ϭϱϰϯϰ <ŝƚĂŚĂƌĂ͕�<͕͘�<ĂŶĞƚŽ͕�d͕͘�'ŽƚŽ͕�K͕͘�ϭϵϱϳ͘�dĂǆŽŶŽŵŝĐ�
ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ŚŝŽĐŚŝͲďĂĐƚĞƌŝĂ͕�ƐƉĞĐŝĨŝĐ�ƐĂƉƌŽƉŚǇƚĞƐ�
ŽĨ�ƐĂŬĞ͘�//͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ŚŝŽĐŚŝͲ
ďĂĐƚĞƌŝĂ͘�:ŽƵƌŶĂů�ŽĨ�'ĞŶĞƌĂů�ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϯ͕�
ϭϭϭͲϭϮϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŚŽƌĚĞŝ �ĞǀĞƌĂŐĞƐ ZŽƵƐĞ͕�^͕͘��ĂŶĐŚĂǇĂ͕��͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�ϮϬϬϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŚŽƌĚĞŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ďĂĐƚĞƌŝŽĐŝŶŽŐĞŶŝĐ�ƐƚƌĂŝŶ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂůƚĞĚ�
ďĂƌůĞǇ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϬϭϯͲϮϬϭϳ͘

�^D�ϭϵϱϭϵ ZŽƵƐĞ͕�^͕͘��ĂŶĐŚĂǇĂ͕��͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�ϮϬϬϴ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŚŽƌĚĞŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ďĂĐƚĞƌŝŽĐŝŶŽŐĞŶŝĐ�ƐƚƌĂŝŶ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂůƚĞĚ�ďĂƌůĞǇ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϴ͕�ϮϬϭϯͲϮϬϭϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ũĞŶƐĞŶŝŝ ^ŽƵƌĚŽƵŐŚ sŝƌƚĂŶĞŶ͕�d͕͘�ϮϬϬϳ͘��ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂŶƚŝŽǆŝĚĂŶƚ�ĂĐƚŝǀŝƚǇ�ŝŶ�ŵŝůŬ�
ǁŚĞǇ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�:��ƉƉů�
DŝĐƌŽďŝŽů͘�ϭϬϮ͕�ϭϬϲͲϭϱ͘

�d���ϮϱϮϱϴ 'ĂƐƐĞƌ͕�&͕͘�DĂŶĚĞů͕�D͕͘�ZŽŐŽƐĂ͕�D͕͘�ϭϵϳϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ũĞŶƐĞŶŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƌĞƉƌĞƐĞŶƚĂƚŝǀĞ�ŽĨ�ƚŚĞ�ƐƵďŐĞŶƵƐ�
dŚĞƌŵŽďĂĐƚĞƌŝƵŵ͘�:͘�'ĞŶ͘�DŝĐƌŽďŝŽů͘�ϲϮ͕�ϮϭϵʹϮϮϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ũŽŚŶƐŽŶŝŝ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϱ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�  
dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘ 

�d���ϰϵϯϯϱ &ƵũŝƐĂǁĂ͕�d͕͘��ĞŶŶŽ͕�z͕͘�zĂĞƐŚŝŵĂ͕�d͕͘�DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϵϮ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŽƉŚŝůƵƐ�ŐƌŽƵƉ͕�
ǁŝƚŚ�ƌĞĐŽŐŶŝƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŐĂůůŝŶĂƌƵŵ�ƐƉ͘ 
ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ũŽŚŶƐŽŶŝŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�ƐǇŶŽŶǇŵǇ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŽƉŚŝůƵƐ�ŐƌŽƵƉ��ϯ�;:ŽŚŶƐŽŶ�Ğƚ�Ăů͕͘�
ϭϵϴϬͿ�ǁŝƚŚ�ƚŚĞ�ƚǇƉĞ�ƐƚƌĂŝŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ�
;EĂŬĂŵƵƌĂ�ϭϵϴϭͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϮ͕�ϰϴϳʹϰϵϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌ �ĂŝƌǇ <ĂŶĚůĞƌ͕�K͕͘�<ƵŶĂƚŚ͕�W͕͘�ϭϵϴϯď͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ŬĞĨŝƌ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�
ϮϴϲʹϮϵϰ͘

�d���ϯϱϰϭϭ <ĂŶĚůĞƌ͕�K͕͘�<ƵŶĂƚŚ͕�W͕͘�ϭϵϴϯď͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌ�ƐƉ͘�
ŶŽǀ͕͘�Ă�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ŬĞĨŝƌ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�ϰ͕�ϮϴϲʹϮϵϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ

>ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ�
ƐƵďƐƉ�
ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ

�ĂŝƌǇ &ƵũŝƐĂǁĂ͕�d͕͘��ĚĂĐŚŝ͕�^͕͘�dŽďĂ͕�d͕͘��ƌŝŚĂƌĂ͕<͕͘�DŝƚƐƵŽŬĂ͕�d͕͘�ϭϵϴϴ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�/ƐŽůĂƚĞĚ�ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͕�ϭϮʹϭϰ͘

�d���ϰϯϳϲϭ &ƵũŝƐĂǁĂ͕�d͕͘��ĚĂĐŚŝ͕�^͕͘�dŽďĂ͕�d͕͘��ƌŝŚĂƌĂ͕<͕͘�DŝƚƐƵŽŬĂ͕�
d͕͘�ϭϵϴϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�/ƐŽůĂƚĞĚ�
ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͕�ϭϮʹϭϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ

>ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ�
ƐƵďƐƉ�
ŬĞĨŝƌŐƌĂŶƵŵ

�ĂŝƌǇ dĂŬŝǌĂǁĂ͕�^͕͘�<ŽũŝŵĂ͕�^͕͘�dĂŵƵƌĂ͕�^͕͘�&ƵũŝŶĂŐĂ͕�^͕͘��ĞŶŶŽ͕�z͕͘�
EĂŬĂƐĞ͕�d͕͘�ϭϵϵϰ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�ƐƉ͘�ŶŽǀ͘��ŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬĞĨŝƌ�
ŐƌĂŝŶƐ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϰϰ͕�ϰϯϱʹϰϯϵ͘

�d���ϱϭϲϰϳ sĂŶĐĂŶŶĞǇƚ͕�D͕͘�DĞŶŐĂƵĚ͕�:͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�
sĂŶŚŽŶĂĐŬĞƌ͕�<͕͘�,ŽƐƚĞ͕��͕͘��ĂǁǇŶĚƚ͕�W͕͘��ĞŐŝǀƌǇ͕�
D͘�͕͘�ZŝŶŐƵĞƚ͕��͕͘�:ĂŶƐƐĞŶƐ͕��͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϰ͘�
ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�dĂŬŝǌĂǁĂ�
Ğƚ�Ăů͘�ϭϵϵϰ�ĂƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�ƐƵďƐƉ͘�
ŬĞĨŝƌŐƌĂŶƵŵ�ƐƵďƐƉ͘�ŶŽǀ͘�ĂŶĚ�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>͘�
ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�&ƵũŝƐĂǁĂ�Ğƚ�Ăů͘�ϭϵϴϴ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϱϰ͕�ϱϱϭͲϱϱϲ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

Ϯϵ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ sĞŐĞƚĂďůĞƐ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�
,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϲ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�
DĂŬŝŶŽ͕�,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂůĞĨĞƌŵĞŶƚĂŶƐ

�ĞĞƌ ZƵƐƐĞůů��͕͘�tĂůŬĞƌ�d͘<͘�ϭϵϱϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůĞĨĞƌŵĞŶƚĂŶƐ�
Ŷ͘ƐƉ͕͘�/ƐŽůĂƚĞĚ�ĨƌŽŵ��ĞĞƌ͘�:͘�ŐĞŶ͘�DŝĐƌŽďŝŽů͘�ϴ͕�ϭϲϬͲϭϲϮ͘

�d��ϭϭϯϬϱ�
E�/��ϴϱϭϲ�
E��/�ϭϳϲϮϵϮ

sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�WƵďůŝĐĂƚŝŽŶ�ŽĨ�EĞǁ�EĂŵĞƐ�ĂŶĚ�EĞǁ�
�ŽŵďŝŶĂƚŝŽŶƐ�WƌĞǀŝŽƵƐůǇ��ĨĨĞĐƚŝǀĞůǇ�WƵďůŝƐŚĞĚ�KƵƚƐŝĚĞ�
ƚŚĞ�/:^��/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�
:ƵůǇ�ϭϵϴϵ͕�Ɖ͘�ϯϳϭ��ŚƚƚƉ͗ͬͬŐĐŵ͘ǁĨĐĐ͘ŝŶĨŽͬƐƉĞĐŝĞƐWĂŐĞ͘
ũƐƉ͍ƐƚƌĂŝŶͺŶĂŵĞс>ĂĐƚŽďĂĐŝůůƵƐйϮϬŵĂůĞĨĞƌŵĞŶƚĂŶƐ� �

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůŝ &ƌƵŝƚƐ͕�tŝŶĞ �ďŽͲ�ůŶĂŐĂ͕�/͘'͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϲϱ͘��Ƶƌ�dĂǆŽŶŽŵŝĞ�ĚĞƌ�'ĂƚƚƵŶŐ�
>ĂĐƚŽďĂĐŝůůƵƐ��ĞŝũĞƌŝŶĐŬ͘�/͘��ĂƐ�^ƵďŐĞŶƵƐ�^ƚƌĞƉƚŽďĂĐƚĞƌŝƵŵ�
KƌůĂͲ:ĞŶƐĞŶ͘��ĞŶƚƌĂůďůĂƚƚ�ĨƵƌ��ĂŬƚĞƌŝŽůŽŐŝĞ͕�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�
/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚĞŝƚĞŶ�ƵŶĚ�,ǇŐŝĞŶĞ͘�<ƂŶŝŐ͕�,͕͘�hŶĚĞŶ͕�'͕͘�
&ƌƂŚůŝĐŚ͕�:͘�ϮϬϬϵ͘��ŝŽůŽŐǇ�ŽĨ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŽŶ�'ƌĂƉĞƐ͕�ŝŶ�DƵƐƚ�
ĂŶĚ�ŝŶ�tŝŶĞ͘�^ƉƌŝŶŐĞƌͲsĞƌůĂŐ��K/͗�ϭϬ͘ϭϬϬϳͬϵϳϴͲϯͲϱϰϬͲϴϱϰϲϯͲϬ͘����������������������������������������������������������������������
�ŽƵƚŽ͕�:͘�͕͘�,ŽŐŐ͕�d͘�͘�ϭϵϵϰ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ĞƚŚĂŶŽůͲƚŽůĞƌĂŶƚ�
ůĂĐƚŽďĂĐŝůůŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ŽƵƌŽ�ĨŽƌƚŝĨ ŝĞĚ�ǁŝŶĞ͗�ĐůƵƐƚĞƌŝŶŐ�ĂŶĚ�
ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ďǇ�ŶƵŵĞƌŝĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ĞůĞĐƚƌŽƉŚŽƌĞƚŝĐ�ƉƌŽƚĞŝŶ�
ƉƌŽĨŝůĞƐ͘�:�ŽĨ��ƉƉůŝŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ�ϳϲ͕�ϰϴϳͲϰϵϭ͘

�d��ϮϳϬϱϯ <ĂŶĞƵĐŚŝ͕��͕͘�^ĞŬŝ͕�D͕͘�<ŽŵĂŐĂƚĂ͕�<͕͘�ϭϵϴϴ͘�dĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůŝ��Ăƌƌ�ĂŶĚ��ĂǀŝƐ�ϭϵϳϬ�ĂŶĚ�
ƌĞůĂƚĞĚ�ƐƚƌĂŝŶƐ͗�ǀĂůŝĚĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůŝ��Ăƌƌ�ĂŶĚ�
�ĂǀŝƐ�ϭϵϳϬ�ŽǀĞƌ�>ĂĐƚŽďĂĐŝůůƵƐ�ǇĂŵĂŶĂƐŚŝĞŶƐŝƐ�EŽŶŽŵƵƌĂ�
ϭϵϴϯ͕͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͕�ϮϲϵͲϮϳϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂŶŝŚŽƚŝǀŽƌĂŶƐ

^ŽƵƌĚŽƵŐŚ DŽƌůŽŶͲ'ƵǇŽƚ͕�:͕͘�'ƵǇŽƚ͕�:͘W͕͘�WŽƚ͕��͕͘�:ĂĐŽďĞ�ĚĞ�,ĂƵƚ͕�/͕͘�
ZĂŝŵďĂƵůƚ͕�D͕͘�ϭϵϵϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂŶŝŚŽƚŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŶĞǁ�ƐƚĂƌĐŚͲŚǇĚƌŽůǇƐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĚƵƌŝŶŐ�
ĐĂƐƐĂǀĂ�ƐŽƵƌ�ƐƚĂƌĐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�
ϭϭϬϭͲϭϭϬϵ͘

�^D�ϭϯϯϰϯ DŽƌůŽŶͲ'ƵǇŽƚ͕�:͕͘�'ƵǇŽƚ͕�:͘W͕͘�WŽƚ͕��͕͘�:ĂĐŽďĞ�ĚĞ�,ĂƵƚ͕�
/͕͘�ZĂŝŵďĂƵůƚ͕�D͕͘�ϭϵϵϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂŶŝŚŽƚŝǀŽƌĂŶƐ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƚĂƌĐŚͲŚǇĚƌŽůǇƐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ŝƐŽůĂƚĞĚ�ĚƵƌŝŶŐ�ĐĂƐƐĂǀĂ�ƐŽƵƌ�ƐƚĂƌĐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϭϭϬϭͲϭϭϬϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŵŝŶĚĞŶƐŝƐ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�DƺůůĞƌ͕�D͘Z͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϯ͕�DŽůĞĐƵůĂƌ�
ĂŶĂůǇƐŝƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ƌĞǀĞĂůƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵŝŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϳͲϭϯ͘

�^D�ϭϰϱϬϬ �ŚƌŵĂŶŶ͕�D͘�͕͘�DƺůůĞƌ͕�D͘Z͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϯ͕�
DŽůĞĐƵůĂƌ�ĂŶĂůǇƐŝƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ƌĞǀĞĂůƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
ŵŝŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϳͲϭϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŵƵĐŽƐĂĞ ^ŽƵƌĚŽƵŐŚ sŝĞŝƌĂͲ�ĂůŽĚĠ͕�'͕͘�ϮϬϬϳ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ǇĞĂƐƚƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŐŽǁĠ�ƉƌŽĚƵĐƚŝŽŶ�ĨƌŽŵ�ƐŽƌŐŚƵŵ�ŝŶ��ĠŶŝŶ͘�:��ƉƉů�
DŝĐƌŽďŝŽů͘�ϭϬϯ͕�ϯϰϮͲϵ͘

�^D�ϭϯϯϰϱ ZŽŽƐ͕�^͕͘�<ĂƌŶĞƌ͕�&͕͘��ǆĞůƐƐŽŶ͕�>͕͘�:ŽŶƐƐŽŶ͕�,͕͘�ϮϬϬϬ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŵƵĐŽƐĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ǁŝƚŚ�ŝŶ�
ǀŝƚƌŽ�ŵƵĐƵƐͲďŝŶĚŝŶŐ�ĂĐƚŝǀŝƚǇ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉŝŐ�ŝŶƚĞƐƚŝŶĞ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϮϱϭͲϮϱϴ͘�^ϯϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŐĞůŝŝ �ŽĐŽĂ WĂƉĂůĞǆĂŶĚƌĂƚŽƵ͕��͕͘��ĂŵƵ͕�E͕͘�&ĂůŽŶǇ͕�'͕͘�ĚĞ�sƵǇƐƚ͕�>͕͘�ϮϬϭϭ͘�
ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�
ĐŽĐŽĂ�ďĞĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƐĞůĞĐƚĞĚ�ĨĂƌŵƐ�ŝŶ�/ǀŽƌǇ�
�ŽĂƐƚ�ĂŶĚ��ƌĂǌŝů͘�&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ�ϵϲϰͲϳϯ͘

�d���
ϳϬϬϲϵϮ

�ĚǁĂƌĚƐ͕��͘'͕͘��ŽůůŝŶƐ͕�D͘�͕͘�>ĂǁƐŽŶ͕�W͘�͕͘�ZŽĚƌŝŐƵĞǌ͕�
�͘s͕͘�ϮϬϬϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŐĞůŝŝ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ŽƌŐĂŶŝƐŵ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƉĂƌƚŝĂůůǇ�ĨĞƌŵĞŶƚĞĚ�ǁŝŶĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϱϬ�Wƚ�Ϯ͗ϲϵϵͲϳϬϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŵƵƌĞŶƐŝƐ ^ŽƵƌĚŽƵŐŚ ^ĐŚĞŝƌůŝŶĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘�sĂŶ�^ĐŚŽŽƌ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�
/͕͘�,ƵǇƐ͕�'͕͘�sĂŶĚĂŵŵĞ͕�W͕͘��ĞǀƵǇƐƚ͕�>͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϳ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŵƵƌĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƚƌĂĚŝƚŝŽŶĂů�
�ĞůŐŝĂŶ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϮϯͲϮϮϳ͘

>D'�ϮϯϱϴϮ ^ĐŚĞŝƌůŝŶĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘�sĂŶ�^ĐŚŽŽƌ͕��͕͘�
�ůĞĞŶǁĞƌĐŬ͕�/͕͘�,ƵǇƐ͕�'͕͘�sĂŶĚĂŵŵĞ͕�W͕͘��ĞǀƵǇƐƚ͕�>͕͘�
sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŵƵƌĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƚƌĂĚŝƚŝŽŶĂů��ĞůŐŝĂŶ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϮϯͲϮϮϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŶƚĞŶƐŝƐ ^ŽƵƌĚŽƵŐŚ sĂůĐŚĞǀĂ͕�Z͕͘�&ĞƌĐŚŝĐŚŝ͕�D͘&͕͘�<ŽƌĂŬůŝ͕�D͕͘�/ǀĂŶŽǀĂ͕�/͕͘�'ćŶǌůĞ͕�
D͘'͕͘�sŽŐĞů͕�Z͘&͕͘�WƌĠǀŽƐƚ͕�,͕͘�KŶŶŽ͕��͕͘��ŽƵƐƐĞƚ͕�y͕͘�ϮϬϬϲ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŶƚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�&ƌĞŶĐŚ�ǁŚĞĂƚ�
ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϲ͕�ϱϴϳͲϱϵϭ͘

�^D�ϭϵϵϴϮ sĂůĐŚĞǀĂ͕�Z͕͘�&ĞƌĐŚŝĐŚŝ͕�D͘&͕͘�<ŽƌĂŬůŝ͕�D͕͘�/ǀĂŶŽǀĂ͕�/͕͘�
'ćŶǌůĞ͕�D͘'͕͘�sŽŐĞů͕�Z͘&͕͘�WƌĠǀŽƐƚ͕�,͕͘�KŶŶŽ͕��͕͘��ŽƵƐƐĞƚ͕�
y͕͘�ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŶƚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
&ƌĞŶĐŚ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϲ͕�
ϱϴϳͲϱϵϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŶŽĚĞŶƐŝƐ �ĂŝƌǇ DĂƐŽƵĚ͕�t͕͘�dĂŬĂŵŝǇĂ͕�D͕͘�sŽŐĞŶƐĞŶ͕�&͘<͕͘�>ŝůůĞǀĂŶŐ͕�^͕͘��ůͲ
^ŽƵĚ͕�t͘�͕͘�^ƆƌĞŶƐĞŶ͕�^͘:͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϭϬ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ďĂĐƚĞƌŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�ŝŶ��ĂŶŝƐŚ�ƌĂǁ�ŵŝůŬ�ĐŚĞĞƐĞƐ�ŵĂĚĞ�
ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ďǇ�ĚĞŶĂƚƵƌĂƚŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�;�''�Ϳ�ĂŶĚ�ƉǇƌŽƐĞƋƵĞŶĐŝŶŐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�Ϯϭ͕�ϭϰϮͲϭϰϴ͘

�^D�ϭϵϲϴϮ <ĂƐŚŝǁĂŐŝ͕�d͕͘�^ƵǌƵŬŝ͕�d͕͘�<ĂŵĂŬƵƌĂ͕�d͕͘�ϮϬϬϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŶŽĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌŝĐĞ�ďƌĂŶ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϴϯͲϴϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŽĞŶŝ tŝŶĞ DĂŶĞƐͲ>ĂǌĂƌŽ͕�Z͕͘�&ĞƌƌĞƌ͕�^͕͘�ZŽƐƐĞůůŽͲDŽƌĂ͕�Z͕͘�WĂƌĚŽ͕�/͕͘�
ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽĞŶŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϵ͕�ϮϬϭϬͲϮϬϭϰ͘

�^D�ϭϵϵϳϮ DĂŶĞƐͲ>ĂǌĂƌŽ͕�Z͕͘�&ĞƌƌĞƌ͕�^͕͘�ZŽƐƐĞůůŽͲDŽƌĂ͕�Z͕͘�WĂƌĚŽ͕�/͕͘�
ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽĞŶŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϮϬϭϬͲϮϬϭϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ sĞŐĞƚĂďůĞƐ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�
,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϴ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�
DĂŬŝŶŽ͕�,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂŶŝƐ ^ŽƵƌĚŽƵŐŚ tŝĞƐĞ͕��͘:͕͘�^ƚƌŽŚŵĂƌ͕�t͕͘�ZĂŝŶĞǇ͕�&͘�͕͘��ŝĞŬŵĂŶŶ͕�,͕͘�ϭϵϵϲ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ǁŝƚŚ�Ă�ůŽŶŐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϰϰϵͲϰϱϯ͘

�^D�ϲϬϯϱ tŝĞƐĞ͕��͘:͕͘�^ƚƌŽŚŵĂƌ͕�t͕͘�ZĂŝŶĞǇ͕�&͘�͕͘��ŝĞŬŵĂŶŶ͕�,͕͘�
ϭϵϵϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ǁŝƚŚ�
Ă�ůŽŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�
ϰϰϵͲϰϱϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƌĞǀŝƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

WĞĚĞƌƐĞŶ͕��͘^͕͘�EŝŬĞƚŝĐ͕�'͕͘��ůďƵƌǇ͕�D͘E͕͘�ϭϵϲϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘

�d���ϱϯϮϵϱ sĂŶĐĂŶŶĞǇƚ͕�D͕͘�EĂƐĞƌ͕�^͘D͕͘��ŶŐĞůďĞĞŶ͕�<͕͘��Ğ�
tĂĐŚƚĞƌ͕�D͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�,ŽƐƚĞ͕�
�͕͘��Ğ�sƵǇƐƚ͕�>͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϲ͘�ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ�ƐƚƌĂŝŶƐ�>D'�ϭϭϰϵϰ�ĂŶĚ�>D'�ϭϭϵϴϰ�
ĂƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƌĞǀŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϲ͕�ϭϱϱϯͲϭϱϱϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƵĐŚŶĞƌŝ ^ŽƵƌĚŽƵŐŚ &ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϴ͘�EƵĐůĞŝĐ�ĂĐŝĚ�
ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůĞĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂďƵĐŚŶĞƌŝ�ƐƉ͘�ŶŽǀ͘�&�D^�DŝĐƌŽďŝŽů͘�>Ğƚƚ͘�ϱϱ͕�ϭϲϯͲϭϲϴ͘

E�/D��ϴϴϯϴ &ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϴ͘�EƵĐůĞŝĐ�
ĂĐŝĚ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůĞĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƵĐŚŶĞƌŝ�ƐƉ͘�ŶŽǀ͘�&�D^�DŝĐƌŽďŝŽů͘�
>Ğƚƚ͘�ϱϱ͕�ϭϲϯͲϭϲϴ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϯϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ sĞŐĞƚĂďůĞƐ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�
,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϲ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�
DĂŬŝŶŽ͕�,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂůĞĨĞƌŵĞŶƚĂŶƐ

�ĞĞƌ ZƵƐƐĞůů��͕͘�tĂůŬĞƌ�d͘<͘�ϭϵϱϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůĞĨĞƌŵĞŶƚĂŶƐ�
Ŷ͘ƐƉ͕͘�/ƐŽůĂƚĞĚ�ĨƌŽŵ��ĞĞƌ͘�:͘�ŐĞŶ͘�DŝĐƌŽďŝŽů͘�ϴ͕�ϭϲϬͲϭϲϮ͘

�d��ϭϭϯϬϱ�
E�/��ϴϱϭϲ�
E��/�ϭϳϲϮϵϮ

sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�WƵďůŝĐĂƚŝŽŶ�ŽĨ�EĞǁ�EĂŵĞƐ�ĂŶĚ�EĞǁ�
�ŽŵďŝŶĂƚŝŽŶƐ�WƌĞǀŝŽƵƐůǇ��ĨĨĞĐƚŝǀĞůǇ�WƵďůŝƐŚĞĚ�KƵƚƐŝĚĞ�
ƚŚĞ�/:^��/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�
:ƵůǇ�ϭϵϴϵ͕�Ɖ͘�ϯϳϭ��ŚƚƚƉ͗ͬͬŐĐŵ͘ǁĨĐĐ͘ŝŶĨŽͬƐƉĞĐŝĞƐWĂŐĞ͘
ũƐƉ͍ƐƚƌĂŝŶͺŶĂŵĞс>ĂĐƚŽďĂĐŝůůƵƐйϮϬŵĂůĞĨĞƌŵĞŶƚĂŶƐ� �

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůŝ &ƌƵŝƚƐ͕�tŝŶĞ �ďŽͲ�ůŶĂŐĂ͕�/͘'͕͘�<ĂŶĚůĞƌ͕�K͕͘�ϭϵϲϱ͘��Ƶƌ�dĂǆŽŶŽŵŝĞ�ĚĞƌ�'ĂƚƚƵŶŐ�
>ĂĐƚŽďĂĐŝůůƵƐ��ĞŝũĞƌŝŶĐŬ͘�/͘��ĂƐ�^ƵďŐĞŶƵƐ�^ƚƌĞƉƚŽďĂĐƚĞƌŝƵŵ�
KƌůĂͲ:ĞŶƐĞŶ͘��ĞŶƚƌĂůďůĂƚƚ�ĨƵƌ��ĂŬƚĞƌŝŽůŽŐŝĞ͕�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�
/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚĞŝƚĞŶ�ƵŶĚ�,ǇŐŝĞŶĞ͘�<ƂŶŝŐ͕�,͕͘�hŶĚĞŶ͕�'͕͘�
&ƌƂŚůŝĐŚ͕�:͘�ϮϬϬϵ͘��ŝŽůŽŐǇ�ŽĨ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŽŶ�'ƌĂƉĞƐ͕�ŝŶ�DƵƐƚ�
ĂŶĚ�ŝŶ�tŝŶĞ͘�^ƉƌŝŶŐĞƌͲsĞƌůĂŐ��K/͗�ϭϬ͘ϭϬϬϳͬϵϳϴͲϯͲϱϰϬͲϴϱϰϲϯͲϬ͘����������������������������������������������������������������������
�ŽƵƚŽ͕�:͘�͕͘�,ŽŐŐ͕�d͘�͘�ϭϵϵϰ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ĞƚŚĂŶŽůͲƚŽůĞƌĂŶƚ�
ůĂĐƚŽďĂĐŝůůŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ŽƵƌŽ�ĨŽƌƚŝĨ ŝĞĚ�ǁŝŶĞ͗�ĐůƵƐƚĞƌŝŶŐ�ĂŶĚ�
ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ďǇ�ŶƵŵĞƌŝĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ĞůĞĐƚƌŽƉŚŽƌĞƚŝĐ�ƉƌŽƚĞŝŶ�
ƉƌŽĨŝůĞƐ͘�:�ŽĨ��ƉƉůŝŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ�ϳϲ͕�ϰϴϳͲϰϵϭ͘

�d��ϮϳϬϱϯ <ĂŶĞƵĐŚŝ͕��͕͘�^ĞŬŝ͕�D͕͘�<ŽŵĂŐĂƚĂ͕�<͕͘�ϭϵϴϴ͘�dĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůŝ��Ăƌƌ�ĂŶĚ��ĂǀŝƐ�ϭϵϳϬ�ĂŶĚ�
ƌĞůĂƚĞĚ�ƐƚƌĂŝŶƐ͗�ǀĂůŝĚĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůŝ��Ăƌƌ�ĂŶĚ�
�ĂǀŝƐ�ϭϵϳϬ�ŽǀĞƌ�>ĂĐƚŽďĂĐŝůůƵƐ�ǇĂŵĂŶĂƐŚŝĞŶƐŝƐ�EŽŶŽŵƵƌĂ�
ϭϵϴϯ͕͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͕�ϮϲϵͲϮϳϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂŶŝŚŽƚŝǀŽƌĂŶƐ

^ŽƵƌĚŽƵŐŚ DŽƌůŽŶͲ'ƵǇŽƚ͕�:͕͘�'ƵǇŽƚ͕�:͘W͕͘�WŽƚ͕��͕͘�:ĂĐŽďĞ�ĚĞ�,ĂƵƚ͕�/͕͘�
ZĂŝŵďĂƵůƚ͕�D͕͘�ϭϵϵϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂŶŝŚŽƚŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŶĞǁ�ƐƚĂƌĐŚͲŚǇĚƌŽůǇƐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĚƵƌŝŶŐ�
ĐĂƐƐĂǀĂ�ƐŽƵƌ�ƐƚĂƌĐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�
ϭϭϬϭͲϭϭϬϵ͘

�^D�ϭϯϯϰϯ DŽƌůŽŶͲ'ƵǇŽƚ͕�:͕͘�'ƵǇŽƚ͕�:͘W͕͘�WŽƚ͕��͕͘�:ĂĐŽďĞ�ĚĞ�,ĂƵƚ͕�
/͕͘�ZĂŝŵďĂƵůƚ͕�D͕͘�ϭϵϵϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂŶŝŚŽƚŝǀŽƌĂŶƐ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƚĂƌĐŚͲŚǇĚƌŽůǇƐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ŝƐŽůĂƚĞĚ�ĚƵƌŝŶŐ�ĐĂƐƐĂǀĂ�ƐŽƵƌ�ƐƚĂƌĐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϭϭϬϭͲϭϭϬϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŵŝŶĚĞŶƐŝƐ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�DƺůůĞƌ͕�D͘Z͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϯ͕�DŽůĞĐƵůĂƌ�
ĂŶĂůǇƐŝƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ƌĞǀĞĂůƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵŝŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϳͲϭϯ͘

�^D�ϭϰϱϬϬ �ŚƌŵĂŶŶ͕�D͘�͕͘�DƺůůĞƌ͕�D͘Z͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϯ͕�
DŽůĞĐƵůĂƌ�ĂŶĂůǇƐŝƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ƌĞǀĞĂůƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
ŵŝŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϳͲϭϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŵƵĐŽƐĂĞ ^ŽƵƌĚŽƵŐŚ sŝĞŝƌĂͲ�ĂůŽĚĠ͕�'͕͘�ϮϬϬϳ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ǇĞĂƐƚƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŐŽǁĠ�ƉƌŽĚƵĐƚŝŽŶ�ĨƌŽŵ�ƐŽƌŐŚƵŵ�ŝŶ��ĠŶŝŶ͘�:��ƉƉů�
DŝĐƌŽďŝŽů͘�ϭϬϯ͕�ϯϰϮͲϵ͘

�^D�ϭϯϯϰϱ ZŽŽƐ͕�^͕͘�<ĂƌŶĞƌ͕�&͕͘��ǆĞůƐƐŽŶ͕�>͕͘�:ŽŶƐƐŽŶ͕�,͕͘�ϮϬϬϬ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŵƵĐŽƐĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ǁŝƚŚ�ŝŶ�
ǀŝƚƌŽ�ŵƵĐƵƐͲďŝŶĚŝŶŐ�ĂĐƚŝǀŝƚǇ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉŝŐ�ŝŶƚĞƐƚŝŶĞ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϮϱϭͲϮϱϴ͘�^ϯϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŐĞůŝŝ �ŽĐŽĂ WĂƉĂůĞǆĂŶĚƌĂƚŽƵ͕��͕͘��ĂŵƵ͕�E͕͘�&ĂůŽŶǇ͕�'͕͘�ĚĞ�sƵǇƐƚ͕�>͕͘�ϮϬϭϭ͘�
ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�
ĐŽĐŽĂ�ďĞĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƐĞůĞĐƚĞĚ�ĨĂƌŵƐ�ŝŶ�/ǀŽƌǇ�
�ŽĂƐƚ�ĂŶĚ��ƌĂǌŝů͘�&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ�ϵϲϰͲϳϯ͘

�d���
ϳϬϬϲϵϮ

�ĚǁĂƌĚƐ͕��͘'͕͘��ŽůůŝŶƐ͕�D͘�͕͘�>ĂǁƐŽŶ͕�W͘�͕͘�ZŽĚƌŝŐƵĞǌ͕�
�͘s͕͘�ϮϬϬϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŐĞůŝŝ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ŽƌŐĂŶŝƐŵ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƉĂƌƚŝĂůůǇ�ĨĞƌŵĞŶƚĞĚ�ǁŝŶĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϱϬ�Wƚ�Ϯ͗ϲϵϵͲϳϬϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŵƵƌĞŶƐŝƐ ^ŽƵƌĚŽƵŐŚ ^ĐŚĞŝƌůŝŶĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘�sĂŶ�^ĐŚŽŽƌ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�
/͕͘�,ƵǇƐ͕�'͕͘�sĂŶĚĂŵŵĞ͕�W͕͘��ĞǀƵǇƐƚ͕�>͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϳ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŵƵƌĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƚƌĂĚŝƚŝŽŶĂů�
�ĞůŐŝĂŶ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϮϯͲϮϮϳ͘

>D'�ϮϯϱϴϮ ^ĐŚĞŝƌůŝŶĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘�sĂŶ�^ĐŚŽŽƌ͕��͕͘�
�ůĞĞŶǁĞƌĐŬ͕�/͕͘�,ƵǇƐ͕�'͕͘�sĂŶĚĂŵŵĞ͕�W͕͘��ĞǀƵǇƐƚ͕�>͕͘�
sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŵƵƌĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƚƌĂĚŝƚŝŽŶĂů��ĞůŐŝĂŶ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϮϯͲϮϮϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŶƚĞŶƐŝƐ ^ŽƵƌĚŽƵŐŚ sĂůĐŚĞǀĂ͕�Z͕͘�&ĞƌĐŚŝĐŚŝ͕�D͘&͕͘�<ŽƌĂŬůŝ͕�D͕͘�/ǀĂŶŽǀĂ͕�/͕͘�'ćŶǌůĞ͕�
D͘'͕͘�sŽŐĞů͕�Z͘&͕͘�WƌĠǀŽƐƚ͕�,͕͘�KŶŶŽ͕��͕͘��ŽƵƐƐĞƚ͕�y͕͘�ϮϬϬϲ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŶƚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�&ƌĞŶĐŚ�ǁŚĞĂƚ�
ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϲ͕�ϱϴϳͲϱϵϭ͘

�^D�ϭϵϵϴϮ sĂůĐŚĞǀĂ͕�Z͕͘�&ĞƌĐŚŝĐŚŝ͕�D͘&͕͘�<ŽƌĂŬůŝ͕�D͕͘�/ǀĂŶŽǀĂ͕�/͕͘�
'ćŶǌůĞ͕�D͘'͕͘�sŽŐĞů͕�Z͘&͕͘�WƌĠǀŽƐƚ͕�,͕͘�KŶŶŽ͕��͕͘��ŽƵƐƐĞƚ͕�
y͕͘�ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŶƚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
&ƌĞŶĐŚ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϲ͕�
ϱϴϳͲϱϵϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŶŽĚĞŶƐŝƐ �ĂŝƌǇ DĂƐŽƵĚ͕�t͕͘�dĂŬĂŵŝǇĂ͕�D͕͘�sŽŐĞŶƐĞŶ͕�&͘<͕͘�>ŝůůĞǀĂŶŐ͕�^͕͘��ůͲ
^ŽƵĚ͕�t͘�͕͘�^ƆƌĞŶƐĞŶ͕�^͘:͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϭϬ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ďĂĐƚĞƌŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�ŝŶ��ĂŶŝƐŚ�ƌĂǁ�ŵŝůŬ�ĐŚĞĞƐĞƐ�ŵĂĚĞ�
ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ďǇ�ĚĞŶĂƚƵƌĂƚŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�;�''�Ϳ�ĂŶĚ�ƉǇƌŽƐĞƋƵĞŶĐŝŶŐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�Ϯϭ͕�ϭϰϮͲϭϰϴ͘

�^D�ϭϵϲϴϮ <ĂƐŚŝǁĂŐŝ͕�d͕͘�^ƵǌƵŬŝ͕�d͕͘�<ĂŵĂŬƵƌĂ͕�d͕͘�ϮϬϬϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŶŽĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌŝĐĞ�ďƌĂŶ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϴϯͲϴϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŽĞŶŝ tŝŶĞ DĂŶĞƐͲ>ĂǌĂƌŽ͕�Z͕͘�&ĞƌƌĞƌ͕�^͕͘�ZŽƐƐĞůůŽͲDŽƌĂ͕�Z͕͘�WĂƌĚŽ͕�/͕͘�
ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽĞŶŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϵ͕�ϮϬϭϬͲϮϬϭϰ͘

�^D�ϭϵϵϳϮ DĂŶĞƐͲ>ĂǌĂƌŽ͕�Z͕͘�&ĞƌƌĞƌ͕�^͕͘�ZŽƐƐĞůůŽͲDŽƌĂ͕�Z͕͘�WĂƌĚŽ͕�/͕͘�
ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽĞŶŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϮϬϭϬͲϮϬϭϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ sĞŐĞƚĂďůĞƐ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�
,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϴ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�
DĂŬŝŶŽ͕�,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂŶŝƐ ^ŽƵƌĚŽƵŐŚ tŝĞƐĞ͕��͘:͕͘�^ƚƌŽŚŵĂƌ͕�t͕͘�ZĂŝŶĞǇ͕�&͘�͕͘��ŝĞŬŵĂŶŶ͕�,͕͘�ϭϵϵϲ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ǁŝƚŚ�Ă�ůŽŶŐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϰϰϵͲϰϱϯ͘

�^D�ϲϬϯϱ tŝĞƐĞ͕��͘:͕͘�^ƚƌŽŚŵĂƌ͕�t͕͘�ZĂŝŶĞǇ͕�&͘�͕͘��ŝĞŬŵĂŶŶ͕�,͕͘�
ϭϵϵϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ǁŝƚŚ�
Ă�ůŽŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�
ϰϰϵͲϰϱϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƌĞǀŝƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

WĞĚĞƌƐĞŶ͕��͘^͕͘�EŝŬĞƚŝĐ͕�'͕͘��ůďƵƌǇ͕�D͘E͕͘�ϭϵϲϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘

�d���ϱϯϮϵϱ sĂŶĐĂŶŶĞǇƚ͕�D͕͘�EĂƐĞƌ͕�^͘D͕͘��ŶŐĞůďĞĞŶ͕�<͕͘��Ğ�
tĂĐŚƚĞƌ͕�D͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�,ŽƐƚĞ͕�
�͕͘��Ğ�sƵǇƐƚ͕�>͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϲ͘�ZĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ�ƐƚƌĂŝŶƐ�>D'�ϭϭϰϵϰ�ĂŶĚ�>D'�ϭϭϵϴϰ�
ĂƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƌĞǀŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϲ͕�ϭϱϱϯͲϭϱϱϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƵĐŚŶĞƌŝ ^ŽƵƌĚŽƵŐŚ &ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϴ͘�EƵĐůĞŝĐ�ĂĐŝĚ�
ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůĞĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂďƵĐŚŶĞƌŝ�ƐƉ͘�ŶŽǀ͘�&�D^�DŝĐƌŽďŝŽů͘�>Ğƚƚ͘�ϱϱ͕�ϭϲϯͲϭϲϴ͘

E�/D��ϴϴϯϴ &ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϴ͘�EƵĐůĞŝĐ�
ĂĐŝĚ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůĞĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƵĐŚŶĞƌŝ�ƐƉ͘�ŶŽǀ͘�&�D^�DŝĐƌŽďŝŽů͘�
>Ğƚƚ͘�ϱϱ͕�ϭϲϯͲϭϲϴ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϯϭ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐĂƐĞŝ� >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�
ƉĂƌĂĐĂƐĞŝ

�ĂŝƌǇ͕�DĞĂƚ͕�
�ĞĞƌ

^ĂŵĞƐŚŝŵĂ͕�d͕͘�ϭϵϵϴ͘��ĨĨĞĐƚ�ŽĨ�ŝŶƚĞƐƚŝŶĂů�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ŽŶ�ƚŚĞ�ďĞŚĂǀŝŽƵƌ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƵƌĞƵƐ�
ŝŶ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϰϭ͕�ϭͲϳ͘dŽĚŽǀƌŽǀ͕�
^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�ϮϬϬϰ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĨƌŽŵ�
^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ�
�ŽŵƉŽƵŶĚƐ͘�&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ

�d���ϮϱϯϬϮ �ŽůůŝŶƐ͕�D͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ĂŶŽŶŝ͕�W͕͘�ϭϵϴϵ͘�
�ĞŽǆǇƌŝďŽŶƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐǇ�ƐƚƵĚŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂƐĞŝ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ƐƵďƐƉ͘�ƉĂƌĂĐĂƐĞŝ�
ĂŶĚ�ƐƵďƐƉ͘�ƚŽůĞƌĂŶƐ͕�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŚĂŵŶŽƐƵƐ�ƐƉ͘�
ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϭϬϱʹϭϬϴ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂĐŽůůŝŶŝŽĚĞƐ

�ĞĞƌ ^h�h</�;<͘Ϳ͕�&hE�,�^,/�;t͘Ϳ͕�<Kz�E�'/�;D͘Ϳ�ĂŶĚ�z�D�^,/d��
;,͘Ϳ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐŽůůŝŶŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ďƌĞǁĞƌǇ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϮϬϬϰ͕�ϱϰ͕�
ϭϭϱͲϭϭϳ͘�

�^D�ϭϱϱϬϮ ^h�h</�;<͘Ϳ͕�&hE�,�^,/�;t͘Ϳ͕�<Kz�E�'/�;D͘Ϳ�ĂŶĚ�
z�D�^,/d��;,͘Ϳ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐŽůůŝŶŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ďƌĞǁĞƌǇ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϮϬϬϰ͕�ϱϰ͕�ϭϭϱͲϭϭϳ͘�

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂĨĂƌƌĂŐŝŶŝƐ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

tƵ�:͕͘��Ƶ�Z͕͘�'ĂŽ�D͕͘�^Ƶŝ�z͕͘�yŝƵ�>͕͘�ĂŶĚ�tĂŶŐ�y͘�ϮϬϭϰ͘�EĂƚƵƌĂůůǇ�
KĐĐƵƌƌŝŶŐ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�dŽŵĂƚŽ�WŽŵĂĐĞ�
^ŝůĂŐĞ͕��ƐŝĂŶ��ƵƐƚƌĂůĂƐ͘�:͘��Ŷŝŵ͘�^Đŝ͘�Ϯϳ͕�ϲϰϴͲϲϱϳ͘�DŽŶƚĂŹŽ�
�͕͘�^ĄŶĐŚĞǌ��͘,͕͘��ĂƐĂĚŽ�&͘:͕͘��ĞĂƚŽ�s͘D͕͘��ĂƐƚƌŽ͕��͘�ϮϬϭϯ͘�
�ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ĂƐĐŽƌďŝĐ�ĂĐŝĚ�ĂŶĚ�ƉŽƚĂƐƐŝƵŵ�ƐŽƌďĂƚĞ�ďǇ�ĚŝĨĨĞƌĞŶƚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉĂĐŬĞĚ�ŐƌĞĞŶ�ŽůŝǀĞƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϯϰ͕�ϳͲϭϭ͘��ĂŶŝƌĂƚŝ��͘&͕͘��ďĂƚĞŵĂƌĐŽ�D͘:ƌ͘�͕�^ĂŶĚĞƐ�
^͘,͘�ĚĞ��͕͘�EŝĐŽůŝ�:͘Z͕͘�EƵŶĞƐ��͘�͕͘�EĞƵŵĂŶŶ͕��͘�ϮϬϭϱ͘�^ĞůĞĐƚŝŽŶ�
ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ��ƌĂǌŝůŝĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ĨŽƌ�ƉŽƚĞŶƚŝĂů�
ƵƐĞ�ĂƐ�ƐƚĂƌƚĞƌ�Žƌ�ƉƌŽďŝŽƚŝĐ�ĐƵůƚƵƌĞƐ͘��ŶĂĞƌŽďĞ�ϯϮ͕�ϳϬͲϳϲ͘

�^D�ϭϴϯϵϬ �ŶĚŽ͕��͕�KŬĂĚĂ͕�^͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌƌĂŐŝŶŝƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĨĂƌƌĂŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�
ŽĨ�ĚŝƐƚŝůůĞĚ�ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϱϳ;Wƚ�ϰͿ͗ϳϬϴͲϭϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂŬĞĨŝƌŝ �ĂŝƌǇ dĂŬŝǌĂǁĂ͕�^͕͘�<ŽũŝŵĂ͕�^͕͘�dĂŵƵƌĂ͕�^͕͘�&ƵũŝŶĂŐĂ͕�^͕͘��ĞŶŶŽ͕�z͕͘�
EĂŬĂƐĞ͕�d͕͘�ϭϵϵϰ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬĞĨŝƌ�
ŐƌĂŝŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϯϱʹϰϯϵ͘

�d���ϱϭϲϰϴ dĂŬŝǌĂǁĂ͕�^͕͘�<ŽũŝŵĂ͕�^͕͘�dĂŵƵƌĂ͕�^͕͘�&ƵũŝŶĂŐĂ͕�^͕͘��ĞŶŶŽ͕�
z͕͘�EĂŬĂƐĞ͕�d͕͘�ϭϵϵϰ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�
ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϯϱʹϰϯϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂůŝŵĞŶƚĂƌŝƵƐ

^ŽƵƌĚŽƵŐŚ �Ăŝ͕�z͕͘�KŬĂĚĂ͕�,͕͘�DŽƌŝ͕�,͕͘��ĞŶŶŽ͕�z͕͘�EĂŬĂƐĞ͕�d͕͘�ϭϵϵϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϵ͕�ϭϰϱϭͲϭϰϱϱ͘

:�D�ϭϬϰϭϱ �Ăŝ͕�z͕͘�KŬĂĚĂ͕�,͕͘�DŽƌŝ͕�,͕͘��ĞŶŶŽ͕�z͕͘�EĂŬĂƐĞ͕�d͕͘�ϭϵϵϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϵ͕�ϭϰϱϭͲϭϰϱϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂƉůĂŶƚĂƌƵŵ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

DĂŶŽůŽƉŽƵůŽƵ͕��͕͘�ϮϬϬϯ͘��ǀŽůƵƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�
ĚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�&ĞƚĂ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌĞ�ĂŶĚ�ƌŝƉĞŶŝŶŐ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϴϮ͕�ϭϱϯͲϲϭ͘

�d���
ϳϬϬϮϭϭ

�ƵƌŬ͕�D͘Ͳ�͕͘�,ƵďĞƌƚ͕�:͘Ͳ�͕͘��ƌŝŶŐĞů͕�&͕͘�ϭϵϵϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂƉůĂŶƚĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ƌĞůĂƚĞĚ�ƚŽ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�
ϱϵϱʹϱϵϴ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĞŶƚŽƐƵƐ �ĂŝƌǇ͕�&ƌƵŝƚ͕�
tŝŶĞ͕��ĞĞƌ

WŽŝƚƚĞǀŝŶ�ĚĞ��Ğ��ŽƌĞƐ͕��ĂƌƌĂƐĐŽ͕��͕͘�ϭϵϲϲ͘�΀^ƚƵĚǇ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ǁŝŶĞƐ�ŝŶ�hƌƵŐƵĂǇ͘�s͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ�;ƉĞŶƚŽƐƵƐ�ĂŶĚ�ĂƌĂďŝŶŽƐƵƐͿ�ĂŶĚ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ďƵĐŚŶĞƌŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĞŶŽůŽŐŝĐ�
ƵŝĐ�ƵƐĞ΁͘�ZĞǀ�>ĂƚŝŶŽĂŵ�DŝĐƌŽďŝŽů�WĂƌĂƐŝƚŽů�;DĞǆͿ�ϴ͕�ϯϯͲϳ͘�
dŽĚŽǀƌŽǀ͕�^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�ϮϬϬϰ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝĂ�ĨƌŽŵ�^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ�
�ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ��ŽŵƉŽƵŶĚƐ͘�&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ�
ŚƚƚƉ͗ͬͬǁǁǁ͘ďŝŽŵĞĚ͘ĐĂƐ͘ĐǌͬŵďƵͬĨŽůŝĂͬ

�d���ϴϬϰϭ �ĂŶŽŶŝ͕�W͘:͕͘�&ĂƌƌŽǁ͕��͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ŽůůŝŶƐ͕�D͘�͕͘�
ϭϵϴϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞŶƚŽƐƵƐ�;&ƌĞĚ͕�WĞƚĞƌƐŽŶ͕�ĂŶĚ�
�ŶĚĞƌƐŽŶͿ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘ϯϳ͕�
ϯϯϵʹϯϰϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

KŶŐŽů͕�D͘W͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�ϮϴϲͲ
ϵϭ͘ 
DŝǇĂŵŽƚŽ͕�D͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂƌďŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�
ǀĞŐĞƚĂďůĞƐ�Ζ^ƵĂŶ�ĐĂŝΖ�ŝŶ�,ĂƌďŝŶ͕�EŽƌƚŚĞĂƐƚĞƌŶ��ŚŝŶĂ�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ��^D�ϭϮϳϰϱ͘�^ǇƐƚ��ƉƉů�DŝĐƌŽďŝŽů͘�Ϯϴ͕�
ϲϴϴͲϵϰ͘ 
,ĞŶƌŝͲ�ƵďĞƌŶĞƚ͕�^͕͘�ϮϬϬϴ͘��ŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚǇŶĂŵŝĐƐ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�
ƉŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ�ŽĨ�Z�K��ĂŵĞŵďĞƌƚ�ĐŚĞĞƐĞ͘��ĂŶ�:�
DŝĐƌŽďŝŽů͘�ϱϰ͕�ϮϭϴͲϮϮϴ͘

�^D�ϭϮϳϰϰ �ĂĐŬ͕�t͕͘��ŽŚĂŬ͕�/͕͘��ŚƌŵĂŶŶ͕�D͕͘�>ƵĚǁŝŐ͕�t͕͘�WŽƚ͕��͕͘�
<ĞƌƐĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�ϭϵϵϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ƐŽĨƚ�ĚƌŝŶŬ�ƐƉŽŝůĂŐĞ�ďĂĐƚĞƌŝƵŵ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘��ϮϮ͕�ϯϱϰͲϯϱϵ͘��^D�ϭϮϳϰϰ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�
ƉůĂŶƚĂƌƵŵ

�ĂŝƌǇ͕�
DĞĂƚ͕�&ŝƐŚ͕�
sĞŐĞƚĂďůĞƐ͕�
tŝŶĞ͕��ĞĞƌ

KƌŝůůŽ͕��͘�͕͘�WĞĚĞƌƐŽŶ͕��͘^͕͘�ϭϵϲϴ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ďƵƌŽŶŐ�ĚĂůĂŐ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϲ͕�ϭϲϲϵͲ
ϳϭ͘�:ĞƉƉĞƐĞŶ͕�s͘�&͕͘�,ƵƐƐ͕�,͘�,͘�ϭϵϵϯ͘��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�
ĂŶĂƚŐŽŶŝƐƚŝĐ�ĂĐƚŝǀŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĐ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ĐŚŝůůĞ�Ĩ ŝƐŚ�ƉƌŽĚƵĐƚƐ͘�/:&D�ϭϴ͕�ϯϬϱͲϯϮϬ͘�&ƌŝĐŽƵƌƚ�Ğƚ�Ăů�ϭϵϵϰ�>�
ƉůĂŶƚĂƌƵŵ��&ϬϬϭ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�WƌŽĐĞƐƐĞĚ��ŚĂŶŶĞů��ĂƚĨŝƐŚ͘��:�
&ŽŽĚ�WƌŽƚĞĐƚŝŽŶ�ϱϳ�ƉϲϵϴͲϳϬϮ͘�dƌŝĂƐ�Z͕͘��ĂŶĞƌĂƐ�>͕͘��ĂĚŽƐĂ��͕͘�
DŽŶƚĞƐŝŶŽƐ��͘�ϮϬϬϴ��ŝŽƉƌŽƚĞĐƚŝŽŶ�ŽĨ�'ŽůĚĞŶ��ĞůŝĐŝŽƵƐ�ĂƉƉůĞƐ�
ĂŶĚ�/ĐĞďĞƌŐ�ůĞƚƚƵĐĞ�ĂŐĂŝŶƐƚ�ĨŽŽĚďŽƌŶĞ�ďĂĐƚĞƌŝĂů�ƉĂƚŚŽŐĞŶƐ�
ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�/:&D�ϭϮϯ�ƉϱϬͲϲϬ͘�<ƂŶŝŐ͕�,͕͘�hŶĚĞŶ͕�'͕͘�
&ƌƂŚůŝĐŚ͕�:͘�ϮϬϬϵ͘��ŝŽůŽŐǇ�ŽĨ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŽŶ�'ƌĂƉĞƐ͕�ŝŶ�
DƵƐƚ�ĂŶĚ�ŝŶ�tŝŶĞ͘�^ƉƌŝŶŐĞƌͲsĞƌůĂŐ��K/͗�ϭϬ͘ϭϬϬϳͬϵϳϴͲϯͲϱϰϬͲ
ϴϱϰϲϯͲϬ�����ĂůŽ�W͕͘��ĂŶƐĂĚŽ�:͕͘��sĞůĨŝǌƋƵĞǌ�:͘�͕͘�^ŝĞŝƌŽ��͕͘�>ŽŶŐŽ�
�͘�ĂŶĚ�sŝůůĂ�d͘'͘�ϭϵϵϭ��ĨĨĞĐƚ�ŽĨ�ĚŝĨ ĨƌĞŶƚ�ƉŚǇƐŝŽĐŽͲĐŚĞŵŝĐĂů�
ĐŽŶĚŝƚŝŽŶ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĨŽƵƌ�ůĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ǁŝůĚ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ŽĨ�EŽƌƚŚǁĞƐƚĞƌŶ�
^ƉĂŝŶ��ŝŽƚĞĐŚŶŽůŽŐǇ�>ĞƚƚĞƌƐ�ϭϯ�EŽ�ϭϭ�ƉϳϴϭͲϳϴϳ͘�sĞůĄǌƋƵĞǌ͕�
:͘�͕͘��ĂƌůŽ͕�W͕͘�>ŽŶŐŽ͕��͕͘��ĂŶƐĂĚŽ͕�:͕͘�^ŝĞŝƌŽ͕��͕͘�sŝůůĂ�d͘'͘�ϭϵϵϭ͘�
�ĨĨĞĐƚ�ŽĨ�>ͲDĂůĂƚĞ͕��Ͳ'ůƵĐŽƐĞ�ĂŶĚ�>Ͳ>ĂĐƚĂƚĞ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�
&ĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�'ƌŽǁƚŚ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ��ĂŶĚ� �
>ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ�tŝůĚ�^ƚƌĂŝŶƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�tŝŶĞ�
:͘ŽĨ�&ĞƌŵĞŶƚĞƚŝŽŶ�ĂŶĚ��ŝŽĞŶŐŝŶĞĞƌŝŶŐ�ϳϭ�EŽ�ϱ͕�ϯϲϯͲϯϲϲ͘�����������������������������������������������������������������������������
�ŚĂŶĚĂƌŝ͕�Z͘Z͕͘�ZƵƐƐĞůů͕��͕͘�tĂůŬĞƌ͕�d͘<͘�ϭϵϱϰ͘^ƚƵĚǇ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝĂ��ƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ��ƌĞǁĞƌǇ�WƌŽĚƵĐƚƐ͘�:͘^Đ͘͘�&ŽŽĚ��Őƌŝ͘�
:ĂŶƵĂƌǇ�ϱ͕�ϮϳͲϯϭ͘�dŽĚŽǀƌŽǀ͕�^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�ϮϬϬϰ͘�^ĐƌĞĞŶŝŶŐ�
ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĨƌŽŵ�^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�
WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ��ŽŵƉŽƵŶĚƐ͘�&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�
;ϰͿ�ϰϬϲͲϰϭϬ�ŚƚƚƉ͗ͬͬǁǁǁ͘ďŝŽŵĞĚ͘ĐĂƐ͘ĐǌͬŵďƵͬĨŽůŝĂͬ

�d���ϭϰϵϭϳ �ĞƌŐĞǇ͕��͘,͕͘�,ĂƌƌŝƐŽŶ͕�&͘�͕͘��ƌĞĞĚ͕�Z͘^͕͘�,ĂŵŵĞƌ͕��͘t͕͘�
,ƵŶƚŽŽŶ͕�&͘D͕͘�ϭϵϮϯ͘��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�ϭƐƚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�
D�͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϯϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐĂƐĞŝ� >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�
ƉĂƌĂĐĂƐĞŝ

�ĂŝƌǇ͕�DĞĂƚ͕�
�ĞĞƌ

^ĂŵĞƐŚŝŵĂ͕�d͕͘�ϭϵϵϴ͘��ĨĨĞĐƚ�ŽĨ�ŝŶƚĞƐƚŝŶĂů�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ŽŶ�ƚŚĞ�ďĞŚĂǀŝŽƵƌ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƵƌĞƵƐ�
ŝŶ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϰϭ͕�ϭͲϳ͘dŽĚŽǀƌŽǀ͕�
^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�ϮϬϬϰ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĨƌŽŵ�
^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ�
�ŽŵƉŽƵŶĚƐ͘�&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ

�d���ϮϱϯϬϮ �ŽůůŝŶƐ͕�D͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ĂŶŽŶŝ͕�W͕͘�ϭϵϴϵ͘�
�ĞŽǆǇƌŝďŽŶƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐǇ�ƐƚƵĚŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂƐĞŝ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ƐƵďƐƉ͘�ƉĂƌĂĐĂƐĞŝ�
ĂŶĚ�ƐƵďƐƉ͘�ƚŽůĞƌĂŶƐ͕�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŚĂŵŶŽƐƵƐ�ƐƉ͘�
ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϭϬϱʹϭϬϴ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂĐŽůůŝŶŝŽĚĞƐ

�ĞĞƌ ^h�h</�;<͘Ϳ͕�&hE�,�^,/�;t͘Ϳ͕�<Kz�E�'/�;D͘Ϳ�ĂŶĚ�z�D�^,/d��
;,͘Ϳ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐŽůůŝŶŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ďƌĞǁĞƌǇ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϮϬϬϰ͕�ϱϰ͕�
ϭϭϱͲϭϭϳ͘�

�^D�ϭϱϱϬϮ ^h�h</�;<͘Ϳ͕�&hE�,�^,/�;t͘Ϳ͕�<Kz�E�'/�;D͘Ϳ�ĂŶĚ�
z�D�^,/d��;,͘Ϳ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐŽůůŝŶŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ďƌĞǁĞƌǇ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϮϬϬϰ͕�ϱϰ͕�ϭϭϱͲϭϭϳ͘�

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂĨĂƌƌĂŐŝŶŝƐ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

tƵ�:͕͘��Ƶ�Z͕͘�'ĂŽ�D͕͘�^Ƶŝ�z͕͘�yŝƵ�>͕͘�ĂŶĚ�tĂŶŐ�y͘�ϮϬϭϰ͘�EĂƚƵƌĂůůǇ�
KĐĐƵƌƌŝŶŐ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�dŽŵĂƚŽ�WŽŵĂĐĞ�
^ŝůĂŐĞ͕��ƐŝĂŶ��ƵƐƚƌĂůĂƐ͘�:͘��Ŷŝŵ͘�^Đŝ͘�Ϯϳ͕�ϲϰϴͲϲϱϳ͘�DŽŶƚĂŹŽ�
�͕͘�^ĄŶĐŚĞǌ��͘,͕͘��ĂƐĂĚŽ�&͘:͕͘��ĞĂƚŽ�s͘D͕͘��ĂƐƚƌŽ͕��͘�ϮϬϭϯ͘�
�ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ĂƐĐŽƌďŝĐ�ĂĐŝĚ�ĂŶĚ�ƉŽƚĂƐƐŝƵŵ�ƐŽƌďĂƚĞ�ďǇ�ĚŝĨĨĞƌĞŶƚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉĂĐŬĞĚ�ŐƌĞĞŶ�ŽůŝǀĞƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϯϰ͕�ϳͲϭϭ͘��ĂŶŝƌĂƚŝ��͘&͕͘��ďĂƚĞŵĂƌĐŽ�D͘:ƌ͘�͕�^ĂŶĚĞƐ�
^͘,͘�ĚĞ��͕͘�EŝĐŽůŝ�:͘Z͕͘�EƵŶĞƐ��͘�͕͘�EĞƵŵĂŶŶ͕��͘�ϮϬϭϱ͘�^ĞůĞĐƚŝŽŶ�
ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ��ƌĂǌŝůŝĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ĨŽƌ�ƉŽƚĞŶƚŝĂů�
ƵƐĞ�ĂƐ�ƐƚĂƌƚĞƌ�Žƌ�ƉƌŽďŝŽƚŝĐ�ĐƵůƚƵƌĞƐ͘��ŶĂĞƌŽďĞ�ϯϮ͕�ϳϬͲϳϲ͘

�^D�ϭϴϯϵϬ �ŶĚŽ͕��͕�KŬĂĚĂ͕�^͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂƌƌĂŐŝŶŝƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĨĂƌƌĂŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�
ŽĨ�ĚŝƐƚŝůůĞĚ�ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϱϳ;Wƚ�ϰͿ͗ϳϬϴͲϭϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂŬĞĨŝƌŝ �ĂŝƌǇ dĂŬŝǌĂǁĂ͕�^͕͘�<ŽũŝŵĂ͕�^͕͘�dĂŵƵƌĂ͕�^͕͘�&ƵũŝŶĂŐĂ͕�^͕͘��ĞŶŶŽ͕�z͕͘�
EĂŬĂƐĞ͕�d͕͘�ϭϵϵϰ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬĞĨŝƌ�
ŐƌĂŝŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϯϱʹϰϯϵ͘

�d���ϱϭϲϰϴ dĂŬŝǌĂǁĂ͕�^͕͘�<ŽũŝŵĂ͕�^͕͘�dĂŵƵƌĂ͕�^͕͘�&ƵũŝŶĂŐĂ͕�^͕͘��ĞŶŶŽ͕�
z͕͘�EĂŬĂƐĞ͕�d͕͘�ϭϵϵϰ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�
ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϯϱʹϰϯϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂůŝŵĞŶƚĂƌŝƵƐ

^ŽƵƌĚŽƵŐŚ �Ăŝ͕�z͕͘�KŬĂĚĂ͕�,͕͘�DŽƌŝ͕�,͕͘��ĞŶŶŽ͕�z͕͘�EĂŬĂƐĞ͕�d͕͘�ϭϵϵϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϵ͕�ϭϰϱϭͲϭϰϱϱ͘

:�D�ϭϬϰϭϱ �Ăŝ͕�z͕͘�KŬĂĚĂ͕�,͕͘�DŽƌŝ͕�,͕͘��ĞŶŶŽ͕�z͕͘�EĂŬĂƐĞ͕�d͕͘�ϭϵϵϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϵ͕�ϭϰϱϭͲϭϰϱϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂƉůĂŶƚĂƌƵŵ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

DĂŶŽůŽƉŽƵůŽƵ͕��͕͘�ϮϬϬϯ͘��ǀŽůƵƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�
ĚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�&ĞƚĂ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌĞ�ĂŶĚ�ƌŝƉĞŶŝŶŐ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϴϮ͕�ϭϱϯͲϲϭ͘

�d���
ϳϬϬϮϭϭ

�ƵƌŬ͕�D͘Ͳ�͕͘�,ƵďĞƌƚ͕�:͘Ͳ�͕͘��ƌŝŶŐĞů͕�&͕͘�ϭϵϵϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂƉůĂŶƚĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ƌĞůĂƚĞĚ�ƚŽ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�
ϱϵϱʹϱϵϴ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĞŶƚŽƐƵƐ �ĂŝƌǇ͕�&ƌƵŝƚ͕�
tŝŶĞ͕��ĞĞƌ

WŽŝƚƚĞǀŝŶ�ĚĞ��Ğ��ŽƌĞƐ͕��ĂƌƌĂƐĐŽ͕��͕͘�ϭϵϲϲ͘�΀^ƚƵĚǇ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ǁŝŶĞƐ�ŝŶ�hƌƵŐƵĂǇ͘�s͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ�;ƉĞŶƚŽƐƵƐ�ĂŶĚ�ĂƌĂďŝŶŽƐƵƐͿ�ĂŶĚ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ďƵĐŚŶĞƌŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĞŶŽůŽŐŝĐ�
ƵŝĐ�ƵƐĞ΁͘�ZĞǀ�>ĂƚŝŶŽĂŵ�DŝĐƌŽďŝŽů�WĂƌĂƐŝƚŽů�;DĞǆͿ�ϴ͕�ϯϯͲϳ͘�
dŽĚŽǀƌŽǀ͕�^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�ϮϬϬϰ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝĂ�ĨƌŽŵ�^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ�
�ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ��ŽŵƉŽƵŶĚƐ͘�&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ�
ŚƚƚƉ͗ͬͬǁǁǁ͘ďŝŽŵĞĚ͘ĐĂƐ͘ĐǌͬŵďƵͬĨŽůŝĂͬ

�d���ϴϬϰϭ �ĂŶŽŶŝ͕�W͘:͕͘�&ĂƌƌŽǁ͕��͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ŽůůŝŶƐ͕�D͘�͕͘�
ϭϵϴϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞŶƚŽƐƵƐ�;&ƌĞĚ͕�WĞƚĞƌƐŽŶ͕�ĂŶĚ�
�ŶĚĞƌƐŽŶͿ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘ϯϳ͕�
ϯϯϵʹϯϰϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

KŶŐŽů͕�D͘W͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�ϮϴϲͲ
ϵϭ͘ 
DŝǇĂŵŽƚŽ͕�D͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂƌďŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�
ǀĞŐĞƚĂďůĞƐ�Ζ^ƵĂŶ�ĐĂŝΖ�ŝŶ�,ĂƌďŝŶ͕�EŽƌƚŚĞĂƐƚĞƌŶ��ŚŝŶĂ�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ��^D�ϭϮϳϰϱ͘�^ǇƐƚ��ƉƉů�DŝĐƌŽďŝŽů͘�Ϯϴ͕�
ϲϴϴͲϵϰ͘ 
,ĞŶƌŝͲ�ƵďĞƌŶĞƚ͕�^͕͘�ϮϬϬϴ͘��ŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚǇŶĂŵŝĐƐ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�
ƉŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ�ŽĨ�Z�K��ĂŵĞŵďĞƌƚ�ĐŚĞĞƐĞ͘��ĂŶ�:�
DŝĐƌŽďŝŽů͘�ϱϰ͕�ϮϭϴͲϮϮϴ͘

�^D�ϭϮϳϰϰ �ĂĐŬ͕�t͕͘��ŽŚĂŬ͕�/͕͘��ŚƌŵĂŶŶ͕�D͕͘�>ƵĚǁŝŐ͕�t͕͘�WŽƚ͕��͕͘�
<ĞƌƐĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�ϭϵϵϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ƐŽĨƚ�ĚƌŝŶŬ�ƐƉŽŝůĂŐĞ�ďĂĐƚĞƌŝƵŵ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘��ϮϮ͕�ϯϱϰͲϯϱϵ͘��^D�ϭϮϳϰϰ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ >ĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�
ƉůĂŶƚĂƌƵŵ

�ĂŝƌǇ͕�
DĞĂƚ͕�&ŝƐŚ͕�
sĞŐĞƚĂďůĞƐ͕�
tŝŶĞ͕��ĞĞƌ

KƌŝůůŽ͕��͘�͕͘�WĞĚĞƌƐŽŶ͕��͘^͕͘�ϭϵϲϴ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ďƵƌŽŶŐ�ĚĂůĂŐ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϲ͕�ϭϲϲϵͲ
ϳϭ͘�:ĞƉƉĞƐĞŶ͕�s͘�&͕͘�,ƵƐƐ͕�,͘�,͘�ϭϵϵϯ͘��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�
ĂŶĂƚŐŽŶŝƐƚŝĐ�ĂĐƚŝǀŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĐ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ĐŚŝůůĞ�Ĩ ŝƐŚ�ƉƌŽĚƵĐƚƐ͘�/:&D�ϭϴ͕�ϯϬϱͲϯϮϬ͘�&ƌŝĐŽƵƌƚ�Ğƚ�Ăů�ϭϵϵϰ�>�
ƉůĂŶƚĂƌƵŵ��&ϬϬϭ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�WƌŽĐĞƐƐĞĚ��ŚĂŶŶĞů��ĂƚĨŝƐŚ͘��:�
&ŽŽĚ�WƌŽƚĞĐƚŝŽŶ�ϱϳ�ƉϲϵϴͲϳϬϮ͘�dƌŝĂƐ�Z͕͘��ĂŶĞƌĂƐ�>͕͘��ĂĚŽƐĂ��͕͘�
DŽŶƚĞƐŝŶŽƐ��͘�ϮϬϬϴ��ŝŽƉƌŽƚĞĐƚŝŽŶ�ŽĨ�'ŽůĚĞŶ��ĞůŝĐŝŽƵƐ�ĂƉƉůĞƐ�
ĂŶĚ�/ĐĞďĞƌŐ�ůĞƚƚƵĐĞ�ĂŐĂŝŶƐƚ�ĨŽŽĚďŽƌŶĞ�ďĂĐƚĞƌŝĂů�ƉĂƚŚŽŐĞŶƐ�
ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�/:&D�ϭϮϯ�ƉϱϬͲϲϬ͘�<ƂŶŝŐ͕�,͕͘�hŶĚĞŶ͕�'͕͘�
&ƌƂŚůŝĐŚ͕�:͘�ϮϬϬϵ͘��ŝŽůŽŐǇ�ŽĨ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŽŶ�'ƌĂƉĞƐ͕�ŝŶ�
DƵƐƚ�ĂŶĚ�ŝŶ�tŝŶĞ͘�^ƉƌŝŶŐĞƌͲsĞƌůĂŐ��K/͗�ϭϬ͘ϭϬϬϳͬϵϳϴͲϯͲϱϰϬͲ
ϴϱϰϲϯͲϬ�����ĂůŽ�W͕͘��ĂŶƐĂĚŽ�:͕͘��sĞůĨŝǌƋƵĞǌ�:͘�͕͘�^ŝĞŝƌŽ��͕͘�>ŽŶŐŽ�
�͘�ĂŶĚ�sŝůůĂ�d͘'͘�ϭϵϵϭ��ĨĨĞĐƚ�ŽĨ�ĚŝĨ ĨƌĞŶƚ�ƉŚǇƐŝŽĐŽͲĐŚĞŵŝĐĂů�
ĐŽŶĚŝƚŝŽŶ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĨŽƵƌ�ůĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ǁŝůĚ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ŽĨ�EŽƌƚŚǁĞƐƚĞƌŶ�
^ƉĂŝŶ��ŝŽƚĞĐŚŶŽůŽŐǇ�>ĞƚƚĞƌƐ�ϭϯ�EŽ�ϭϭ�ƉϳϴϭͲϳϴϳ͘�sĞůĄǌƋƵĞǌ͕�
:͘�͕͘��ĂƌůŽ͕�W͕͘�>ŽŶŐŽ͕��͕͘��ĂŶƐĂĚŽ͕�:͕͘�^ŝĞŝƌŽ͕��͕͘�sŝůůĂ�d͘'͘�ϭϵϵϭ͘�
�ĨĨĞĐƚ�ŽĨ�>ͲDĂůĂƚĞ͕��Ͳ'ůƵĐŽƐĞ�ĂŶĚ�>Ͳ>ĂĐƚĂƚĞ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�
&ĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�'ƌŽǁƚŚ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ��ĂŶĚ� �
>ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ�tŝůĚ�^ƚƌĂŝŶƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�tŝŶĞ�
:͘ŽĨ�&ĞƌŵĞŶƚĞƚŝŽŶ�ĂŶĚ��ŝŽĞŶŐŝŶĞĞƌŝŶŐ�ϳϭ�EŽ�ϱ͕�ϯϲϯͲϯϲϲ͘�����������������������������������������������������������������������������
�ŚĂŶĚĂƌŝ͕�Z͘Z͕͘�ZƵƐƐĞůů͕��͕͘�tĂůŬĞƌ͕�d͘<͘�ϭϵϱϰ͘^ƚƵĚǇ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝĂ��ƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ��ƌĞǁĞƌǇ�WƌŽĚƵĐƚƐ͘�:͘^Đ͘͘�&ŽŽĚ��Őƌŝ͘�
:ĂŶƵĂƌǇ�ϱ͕�ϮϳͲϯϭ͘�dŽĚŽǀƌŽǀ͕�^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�ϮϬϬϰ͘�^ĐƌĞĞŶŝŶŐ�
ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĨƌŽŵ�^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�
WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ��ŽŵƉŽƵŶĚƐ͘�&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�
;ϰͿ�ϰϬϲͲϰϭϬ�ŚƚƚƉ͗ͬͬǁǁǁ͘ďŝŽŵĞĚ͘ĐĂƐ͘ĐǌͬŵďƵͬĨŽůŝĂͬ

�d���ϭϰϵϭϳ �ĞƌŐĞǇ͕��͘,͕͘�,ĂƌƌŝƐŽŶ͕�&͘�͕͘��ƌĞĞĚ͕�Z͘^͕͘�,ĂŵŵĞƌ͕��͘t͕͘�
,ƵŶƚŽŽŶ͕�&͘D͕͘�ϭϵϮϯ͘��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�ϭƐƚ�ĞĚ͘�tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�
D�͘
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<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉŽďƵǌŝŚŝŝ sĞŐĞƚĂďůĞƐ �ŚĞŶ͕�z͘^͕͘�DŝǇĂƐŚŝƚĂ͕�D͕͘�^ƵǌƵŬŝ͕�<͕͘�^ĂƚŽ͕�,͕͘�,ƐƵ͕�:͘^͕͘�
zĂŶĂŐŝĚĂ͕�&͕͘�ϮϬϭϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽďƵǌŝŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƉŽďƵǌŝŚŝ�;ĨĞƌŵĞŶƚĞĚ�ĐƵŵŵŝŶŐĐŽƌĚŝĂͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϵϭϰͲϭϵϭϳ͘

E�Z��
ϭϬϯϮϭϵ

�ŚĞŶ͕�z͘^͕͘�DŝǇĂƐŚŝƚĂ͕�D͕͘�^ƵǌƵŬŝ͕�<͕͘�^ĂƚŽ͕�,͕͘�,ƐƵ͕�:͘^͕͘�
zĂŶĂŐŝĚĂ͕�&͕͘�ϮϬϭϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽďƵǌŝŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉŽďƵǌŝŚŝ�;ĨĞƌŵĞŶƚĞĚ�ĐƵŵŵŝŶŐĐŽƌĚŝĂͿ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϵϭϰͲϭϵϭϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ ^ŽƵƌĚŽƵŐŚ sŽŐĞů͕�Z͘&͕͘��ƂĐŬĞƌ͕�'͕͘�^ƚŽůǌ͕�W͕͘��ŚƌŵĂŶŶ͕�D͕͘�&ĂŶƚĂ͕��͕͘�>ƵĚǁŝŐ͕�
t͕͘�WŽƚ͕��͕͘�<ĞƌƐƚĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϰ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϮϮϯͲϮϮϵ͘

�^D�ϴϰϳϱ sŽŐĞů͕�Z͘&͕͘��ƂĐŬĞƌ͕�'͕͘�^ƚŽůǌ͕�W͕͘��ŚƌŵĂŶŶ͕�D͕͘�&ĂŶƚĂ͕��͕͘�
>ƵĚǁŝŐ͕�t͕͘�WŽƚ͕��͕͘�<ĞƌƐƚĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�,ĂŵŵĞƐ͕�
t͘W͕͘�ϭϵϵϰ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�
ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϮϮϯͲϮϮϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ sĞŐĞƚĂďůĞƐ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�
,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϳ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�
DĂŬŝŶŽ͕�,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƌĞƵƚĞƌŝ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϱ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�  
dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘

�d���ϮϯϮϳϮ ΀<ĂŶĚůĞƌ͕�K͕͘�^ƚĞƚƚĞƌ͕�<͘K͕͘�<ƂŚů͕�Z͕͘�ϭϵϴϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƌĞƵƚĞƌŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ŽĨ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�
ůĂĐƚŽďĂĐŝůůŝ͘��ĞŶƚƌĂůďů͘�DŝŬƌŽďŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘��ďƚ͘�ϭ�KƌŝŐ͘��ϭ͕�ϮϲϰͲϮϲϵ͘΁�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƌŚĂŵŶŽƐƵƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ͕�
Meat

>ĞĞ͕�,͕͘�zŽŽŶ͕�,͕͘�:ŝ͕�z͕͘�<ŝŵ͕�,͕͘WĂƌŬ͕�,͕͘�>ĞĞ͕�:͕͘�^ŚŝŶ͕�,͕͘�
,ŽůǌĂƉĨĞů͕�t͘�ϮϬϭϭ͘�&ƵŶĐƚŝŽŶĂů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϰϱ͕�ϭϱϱͲϲϭ͘

�d���ϳϰϲϵ �ŽůůŝŶƐ͕�D͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ĂŶŽŶŝ͕�W͕͘�ϭϵϴϵ͘�
�ĞŽǆǇƌŝďŽŶƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐǇ�ƐƚƵĚŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂƐĞŝ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ƐƵďƐƉ͘�ƉĂƌĂĐĂƐĞŝ�
ĂŶĚ�ƐƵďƐƉ͘�ƚŽůĞƌĂŶƐ͕�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŚĂŵŶŽƐƵƐ�ƐƉ͘�
ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϭϬϱʹϭϬϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƌŽƐƐŝĂĞ ^ŽƵƌĚŽƵŐŚ �ŽƌƐĞƚƚŝ͕��͕͘�^ĞƚƚĂŶŶŝ͕�>͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�&ĞůŝƐ͕�'͘�͕͘��ĞůůĂŐůŝŽ͕�
&͕͘�'ŽďďĞƚƚŝ͕�D͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŽƐƐŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϯϱͲϰϬ͘

�^D�ϭϱϴϭϰ �ŽƌƐĞƚƚŝ͕��͕͘�^ĞƚƚĂŶŶŝ͕�>͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�&ĞůŝƐ͕�'͘�͕͘�
�ĞůůĂŐůŝŽ͕�&͕͘�'ŽďďĞƚƚŝ͕�D͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŽƐƐŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϱ͕�ϯϱͲϰϬ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĂŬĞŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ�
ĐĂƌŶŽƐƵƐ

Meat �ŽǀĞƌͲ�ŝĚ͕�^͕͘�ϮϬϬϬ͘�DŝǆĞĚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƚŽ�ĐŽŶƚƌŽů�ďŝŽŐĞŶŝĐ�
ĂŵŝŶĞ�ƉƌŽĚƵĐƚŝŽŶ�ŝŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�:�&ŽŽĚ�WƌŽƚ͘�
ϲϯ͕�ϭϱϱϲͲϲϮ͘�,ĂŵŵĞƐ�t͘W͘�Θ�<ŶĂƵĨ�,͘:͘�ϭϵϵϰ�^ƚĂƌƚĞƌƐ�ŝŶ�ƚŚĞ�
WƌŽĐĞƐƐŝŶŐ�ŽĨ�DĞĂƚ�WƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ�Ɖ�ϭϱϱͲϭϲϴ

��h'�ϯϭϯϯϭ dŽƌƌŝĂŶŝ͕�^͕͘�sĂŶ�ZĞĞŶĞŶ͕��͘�͕͘�<ůĞŝŶ͕�'͕͘�ZĞƵƚĞƌ͕�'͕͘�
�ĞůůĂŐůŝŽ͕�&͕͘��ŝĐŬƐ͕�>͘D͘d͕͘�ϭϵϵϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ�
ƐƵďƐƉ͘�ĐƵƌǀĂƚƵƐ�ƐƵďƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ�
ƐƵďƐƉ͘�ŵĞůŝďŝŽƐƵƐ�ƐƵďƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂŬĞ�
ƐƵďƐƉ͘�ƐĂŬĞ�ƐƵďƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂŬĞ�ƐƵďƐƉ͘�
ĐĂƌŶŽƐƵƐ�ƐƵďƐƉ͘�ŶŽǀ͕͘�ŶĞǁ�ƐƵďƐƉĞĐŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐƵƌǀĂƚƵƐ��ďŽͲ�ůŶĂŐĂ�ĂŶĚ�<ĂŶĚůĞƌ�ϭϵϲϱ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞ�<ĂƚĂŐŝƌŝ͕�<ŝƚĂŚĂƌĂ͕�ĂŶĚ�&ƵŬĂŵŝ�ϭϵϯϰ�;<ůĞŝŶ�Ğƚ�Ăů͘�
ϭϵϵϲ͕�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐͿ͕�ƌĞƐƉĞĐƚŝǀĞůǇ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϭϭϱϴͲϭϭϲϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĂŬĞŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ͘�ƐĂŬĞŝ

DĞĂƚ͕��ĞǀĞƌĂŐĞƐ �ŽǀĞƌͲ�ŝĚ͕�^͕͘�ϮϬϬϬ͘�DŝǆĞĚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƚŽ�ĐŽŶƚƌŽů�ďŝŽŐĞŶŝĐ�
ĂŵŝŶĞ�ƉƌŽĚƵĐƚŝŽŶ�ŝŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�:�&ŽŽĚ�WƌŽƚ͘�ϲϯ͖�
ϭϱϱϲͲϲϮ͘ 
΀<ĂƚĂŐŝƌŝ͕�,͕͘�<ŝƚĂŚĂƌĂ͕�<͕͘�&ƵŬĂŵŝ͕�<͕͘�ϭϵϯϰ͘�dŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵŽƚŽ͕�ǇĞĂƐƚ�ŵĂƐŚĞƐ�ĨŽƌ�
ƐĂŬĞ�ŵĂŶƵĨĂĐƚƵƌĞ͘�/s͘��ůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�
�ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ��ŐƌŝĐƵůƚƵƌĂů��ŚĞŵŝĐĂů�^ŽĐŝĞƚǇ�ŽĨ�:ĂƉĂŶ�ϭϬ͕�
ϭϱϲͲϭϱϳ͘΁

�d���ϭϱϱϮϭ ΀<ĂƚĂŐŝƌŝ͕�,͕͘�<ŝƚĂŚĂƌĂ͕�<͕͘�&ƵŬĂŵŝ͕�<͕͘�ϭϵϯϰ͘�dŚĞ�
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ŵŽƚŽ͕�ǇĞĂƐƚ�ŵĂƐŚĞƐ�ĨŽƌ�ƐĂŬĞ�ŵĂŶƵĨĂĐƚƵƌĞ͘�/s͘�
�ůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘��ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ�
�ŐƌŝĐƵůƚƵƌĂů��ŚĞŵŝĐĂů�^ŽĐŝĞƚǇ�ŽĨ�:ĂƉĂŶ�ϭϬ͕�ϭϱϲͲϭϱϳ͘΁

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĂůŝǀĂƌŝƵƐ� >ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂůŝǀĂƌŝƵƐ�ƐƵďƐƉ͘�
^ĂůŝǀĂƌŝƵƐ

�ĂŝƌǇ �ŽƵůŝŶ͕�W͕͘�ϮϬϬϲ͘��ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĂƚƚŝĠŬĠ͕�
Ă�ĨĞƌŵĞŶƚĞĚ�ĐĂƐƐĂǀĂ�ƉƌŽĚƵĐƚ͕�ĚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ƐŵĂůůͲƐĐĂůĞ�
ƉƌĞƉĂƌĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϭϯϭͲϲ͘

�d���ϭϭϳϰϭ ΀ZŽŐŽƐĂ͕�D͕͘�tŝƐĞŵĂŶ͕�Z͘&͕͘�DŝƚĐŚĞůů͕�:͘�͕͘��ŝƐƌĂĞůǇ͕�
D͘E͕͘�ϭϵϱϯ͘�^ƉĞĐŝĞƐ�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ŽĨ�ŽƌĂů�ůĂĐƚŽďĂĐŝůůŝ�
ĨƌŽŵ�ŵĂŶ�ŝŶĐůƵĚŝŶŐ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂůŝǀĂƌŝƵƐ�ŶŽǀ͘�ƐƉĞĐ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐĞůůŽďŝŽƐƵƐ�ŶŽǀ͘�
ƐƉĞĐ͘�:ŽƵƌŶĂů�ŽĨ��ĂĐƚĞƌŝŽůŽŐǇ�ϲϱ͕�ϲϴϭͲϲϵϵ͘΁�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŶĨƌĂŶĐŝƐĐĞŶƐŝƐ

^ŽƵƌĚŽƵŐŚ sŽŐĞů͕�Z͘&͕͘�ϭϵϵϵ͘�EŽŶͲĚĂŝƌǇ�ůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗�ƚŚĞ�ĐĞƌĞĂů�
ǁŽƌůĚ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϲ;ϭͲϰͿ͕�ϰϬϯͲϭϭ͘

�d���Ϯϳϲϱϭ tĞŝƐƐ͕�E͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�ϭϵϴϰ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŶĨƌĂŶĐŝƐĐŽ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϱ͕�
ϮϯϬͲϮϯϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĂƚƐƵŵĞŶƐŝƐ sĞŐĞƚĂďůĞƐ �ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂƚƐƵŵĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂƐŚĞƐ�ŽĨ�ƐŚŽĐŚƵ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ĚŝƐƚŝůůĞĚ�
ƐƉŝƌŝƚ�ŵĂĚĞ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƌŝĐĞ�ĂŶĚ�ŽƚŚĞƌ�ƐƚĂƌĐŚǇ�ŵĂƚĞƌŝĂůƐ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϴϯͲϴϱ͘

EZ/��ϬϲϬϰ �ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂƚƐƵŵĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂƐŚĞƐ�ŽĨ�ƐŚŽĐŚƵ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�
:ĂƉĂŶĞƐĞ�ĚŝƐƚŝůůĞĚ�ƐƉŝƌŝƚ�ŵĂĚĞ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƌŝĐĞ�ĂŶĚ�
ŽƚŚĞƌ�ƐƚĂƌĐŚǇ�ŵĂƚĞƌŝĂůƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�
ϴϯͲϴϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĞĐĂůŝƉŚŝůƵƐ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘��ƌĂŶĚƚ͕�D͕͘�^ƚŽůǌ͕�W͕͘�sŽŐĞů͕�Z͘&͕͘�<ŽƌĂŬůŝ͕�D͕͘�
ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞĐĂůŝƉŚŝůƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚǇƉĞ�
//�ƐŽƵƌĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�
ϳϰϱͲϳϱϬ͘

�^D�ϭϳϴϵϲ �ŚƌŵĂŶŶ͕�D͘�͕͘��ƌĂŶĚƚ͕�D͕͘�^ƚŽůǌ͕�W͕͘�sŽŐĞů͕�Z͘&͕͘�<ŽƌĂŬůŝ͕�
D͕͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞĐĂůŝƉŚŝůƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚǇƉĞ�//�ƐŽƵƌĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϳ͕�ϳϰϱͲϳϱϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĞŶŵĂŝǌƵŬĞŝ sĞŐĞƚĂďůĞƐ ,ŝƌĂŐĂ͕�<͕͘�hĞŶŽ͕z͕͘�^ƵŬŽŶƚĂƐŝŶŐ͕�^͕͘�dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�KĚĂ͕�
<͕͘�ϮϬϬϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞŶŵĂŝǌƵŬĞŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϭϲϮϱͲϭϲϮϵ͘

E�Z��
ϭϬϯϴϱϯ

,ŝƌĂŐĂ͕�<͕͘�hĞŶŽ͕z͕͘�^ƵŬŽŶƚĂƐŝŶŐ͕�^͕͘�dĂŶĂƐƵƉĂǁĂƚ͕�
^͕͘�KĚĂ͕�<͕͘�ϮϬϬϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞŶŵĂŝǌƵŬĞŝ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϴ͕�ϭϲϮϱͲϭϲϮϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐŝůŝŐŝŶŝƐ ^ŽƵƌĚŽƵŐŚ �ƐůĂŵ͕��͕͘�/D͕�t͘d͕͘�dĞŶ͕�>͘E͕͘�>ĞĞ͕�D͘:͕͘�<ŝŵ͕�<͘,͕͘�>ĞĞ͕�^͘d͕͘�
ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐŝůŝŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŚĞĂƚ�
ƐŽƵƌĚŽƵŐŚ�ŝŶ�^ŽƵƚŚ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϲ͕�
ϮϮϬϵͲϮϮϭϯ͘

E�Z��
ϭϬϭϯϭϱ

�ƐůĂŵ͕��͕͘�/D͕�t͘d͕͘�dĞŶ͕�>͘E͕͘�>ĞĞ͕�D͘:͕͘�<ŝŵ͕�<͘,͕͘�>ĞĞ͕�
^͘d͕͘�ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐŝůŝŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ�ŝŶ�^ŽƵƚŚ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϲ͕�ϮϮϬϵͲϮϮϭϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐŝŵŝůŝƐ sĞŐĞƚĂďůĞƐ <ŝƚĂŚĂƌĂ͕�D͕͘�^ĂŬĂŵŽƚŽ͕�D͕͘��ĞŶŶŽ͕�z͕͘�ϮϬϭϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐŝŵŝůŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĐĂŶĞ�ŵŽůĂƐƐĞƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϴϳͲϭϵϬ͘

:�D�Ϯϳϲϱ <ŝƚĂŚĂƌĂ͕�D͕͘�^ĂŬĂŵŽƚŽ͕�D͕͘��ĞŶŶŽ͕�z͕͘�ϮϬϭϬ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐŝŵŝůŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ĐĂŶĞ�ŵŽůĂƐƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϴϳͲϭϵϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐƉŝĐŚĞƌŝ ^ŽƵƌĚŽƵŐŚ DĞƌŽƚŚ͕��͘�͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�,ĞƌƚĞů͕��͕͘�ϮϬϬϰ͘��ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�
ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�ƌŝĐĞ�ƐŽƵƌĚŽƵŐŚƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉŝĐŚĞƌŝ�ƐƉ͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϳ͕�ϭϱϭͲϭϱϵ͘

�^D�ϭϱϰϮϵ DĞƌŽƚŚ͕��͘�͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�,ĞƌƚĞů͕��͕͘�ϮϬϬϰ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�ƌŝĐĞ�ƐŽƵƌĚŽƵŐŚƐ�
ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉŝĐŚĞƌŝ�ƐƉ͘�ŶŽǀ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϳ͕�ϭϱϭͲϭϱϵ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϯϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉŽďƵǌŝŚŝŝ sĞŐĞƚĂďůĞƐ �ŚĞŶ͕�z͘^͕͘�DŝǇĂƐŚŝƚĂ͕�D͕͘�^ƵǌƵŬŝ͕�<͕͘�^ĂƚŽ͕�,͕͘�,ƐƵ͕�:͘^͕͘�
zĂŶĂŐŝĚĂ͕�&͕͘�ϮϬϭϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽďƵǌŝŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƉŽďƵǌŝŚŝ�;ĨĞƌŵĞŶƚĞĚ�ĐƵŵŵŝŶŐĐŽƌĚŝĂͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϵϭϰͲϭϵϭϳ͘

E�Z��
ϭϬϯϮϭϵ

�ŚĞŶ͕�z͘^͕͘�DŝǇĂƐŚŝƚĂ͕�D͕͘�^ƵǌƵŬŝ͕�<͕͘�^ĂƚŽ͕�,͕͘�,ƐƵ͕�:͘^͕͘�
zĂŶĂŐŝĚĂ͕�&͕͘�ϮϬϭϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽďƵǌŝŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉŽďƵǌŝŚŝ�;ĨĞƌŵĞŶƚĞĚ�ĐƵŵŵŝŶŐĐŽƌĚŝĂͿ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϵϭϰͲϭϵϭϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ ^ŽƵƌĚŽƵŐŚ sŽŐĞů͕�Z͘&͕͘��ƂĐŬĞƌ͕�'͕͘�^ƚŽůǌ͕�W͕͘��ŚƌŵĂŶŶ͕�D͕͘�&ĂŶƚĂ͕��͕͘�>ƵĚǁŝŐ͕�
t͕͘�WŽƚ͕��͕͘�<ĞƌƐƚĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϰ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϮϮϯͲϮϮϵ͘

�^D�ϴϰϳϱ sŽŐĞů͕�Z͘&͕͘��ƂĐŬĞƌ͕�'͕͘�^ƚŽůǌ͕�W͕͘��ŚƌŵĂŶŶ͕�D͕͘�&ĂŶƚĂ͕��͕͘�
>ƵĚǁŝŐ͕�t͕͘�WŽƚ͕��͕͘�<ĞƌƐƚĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�,ĂŵŵĞƐ͕�
t͘W͕͘�ϭϵϵϰ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�
ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϮϮϯͲϮϮϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ sĞŐĞƚĂďůĞƐ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�
,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϳ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�
DĂŬŝŶŽ͕�,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƌĞƵƚĞƌŝ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϱ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�  
dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘

�d���ϮϯϮϳϮ ΀<ĂŶĚůĞƌ͕�K͕͘�^ƚĞƚƚĞƌ͕�<͘K͕͘�<ƂŚů͕�Z͕͘�ϭϵϴϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƌĞƵƚĞƌŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ŽĨ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�
ůĂĐƚŽďĂĐŝůůŝ͘��ĞŶƚƌĂůďů͘�DŝŬƌŽďŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘��ďƚ͘�ϭ�KƌŝŐ͘��ϭ͕�ϮϲϰͲϮϲϵ͘΁�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƌŚĂŵŶŽƐƵƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ͕�
Meat

>ĞĞ͕�,͕͘�zŽŽŶ͕�,͕͘�:ŝ͕�z͕͘�<ŝŵ͕�,͕͘WĂƌŬ͕�,͕͘�>ĞĞ͕�:͕͘�^ŚŝŶ͕�,͕͘�
,ŽůǌĂƉĨĞů͕�t͘�ϮϬϭϭ͘�&ƵŶĐƚŝŽŶĂů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϰϱ͕�ϭϱϱͲϲϭ͘

�d���ϳϰϲϵ �ŽůůŝŶƐ͕�D͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ĂŶŽŶŝ͕�W͕͘�ϭϵϴϵ͘�
�ĞŽǆǇƌŝďŽŶƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐǇ�ƐƚƵĚŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐĂƐĞŝ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ƐƵďƐƉ͘�ƉĂƌĂĐĂƐĞŝ�
ĂŶĚ�ƐƵďƐƉ͘�ƚŽůĞƌĂŶƐ͕�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŚĂŵŶŽƐƵƐ�ƐƉ͘�
ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϭϬϱʹϭϬϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƌŽƐƐŝĂĞ ^ŽƵƌĚŽƵŐŚ �ŽƌƐĞƚƚŝ͕��͕͘�^ĞƚƚĂŶŶŝ͕�>͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�&ĞůŝƐ͕�'͘�͕͘��ĞůůĂŐůŝŽ͕�
&͕͘�'ŽďďĞƚƚŝ͕�D͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŽƐƐŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϯϱͲϰϬ͘

�^D�ϭϱϴϭϰ �ŽƌƐĞƚƚŝ͕��͕͘�^ĞƚƚĂŶŶŝ͕�>͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�&ĞůŝƐ͕�'͘�͕͘�
�ĞůůĂŐůŝŽ͕�&͕͘�'ŽďďĞƚƚŝ͕�D͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŽƐƐŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϱ͕�ϯϱͲϰϬ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĂŬĞŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ�
ĐĂƌŶŽƐƵƐ

Meat �ŽǀĞƌͲ�ŝĚ͕�^͕͘�ϮϬϬϬ͘�DŝǆĞĚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƚŽ�ĐŽŶƚƌŽů�ďŝŽŐĞŶŝĐ�
ĂŵŝŶĞ�ƉƌŽĚƵĐƚŝŽŶ�ŝŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�:�&ŽŽĚ�WƌŽƚ͘�
ϲϯ͕�ϭϱϱϲͲϲϮ͘�,ĂŵŵĞƐ�t͘W͘�Θ�<ŶĂƵĨ�,͘:͘�ϭϵϵϰ�^ƚĂƌƚĞƌƐ�ŝŶ�ƚŚĞ�
WƌŽĐĞƐƐŝŶŐ�ŽĨ�DĞĂƚ�WƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ�Ɖ�ϭϱϱͲϭϲϴ

��h'�ϯϭϯϯϭ dŽƌƌŝĂŶŝ͕�^͕͘�sĂŶ�ZĞĞŶĞŶ͕��͘�͕͘�<ůĞŝŶ͕�'͕͘�ZĞƵƚĞƌ͕�'͕͘�
�ĞůůĂŐůŝŽ͕�&͕͘��ŝĐŬƐ͕�>͘D͘d͕͘�ϭϵϵϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ�
ƐƵďƐƉ͘�ĐƵƌǀĂƚƵƐ�ƐƵďƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ�
ƐƵďƐƉ͘�ŵĞůŝďŝŽƐƵƐ�ƐƵďƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂŬĞ�
ƐƵďƐƉ͘�ƐĂŬĞ�ƐƵďƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂŬĞ�ƐƵďƐƉ͘�
ĐĂƌŶŽƐƵƐ�ƐƵďƐƉ͘�ŶŽǀ͕͘�ŶĞǁ�ƐƵďƐƉĞĐŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐƵƌǀĂƚƵƐ��ďŽͲ�ůŶĂŐĂ�ĂŶĚ�<ĂŶĚůĞƌ�ϭϵϲϱ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞ�<ĂƚĂŐŝƌŝ͕�<ŝƚĂŚĂƌĂ͕�ĂŶĚ�&ƵŬĂŵŝ�ϭϵϯϰ�;<ůĞŝŶ�Ğƚ�Ăů͘�
ϭϵϵϲ͕�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐͿ͕�ƌĞƐƉĞĐƚŝǀĞůǇ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϭϭϱϴͲϭϭϲϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĂŬĞŝ >ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ͘�ƐĂŬĞŝ

DĞĂƚ͕��ĞǀĞƌĂŐĞƐ �ŽǀĞƌͲ�ŝĚ͕�^͕͘�ϮϬϬϬ͘�DŝǆĞĚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƚŽ�ĐŽŶƚƌŽů�ďŝŽŐĞŶŝĐ�
ĂŵŝŶĞ�ƉƌŽĚƵĐƚŝŽŶ�ŝŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�:�&ŽŽĚ�WƌŽƚ͘�ϲϯ͖�
ϭϱϱϲͲϲϮ͘ 
΀<ĂƚĂŐŝƌŝ͕�,͕͘�<ŝƚĂŚĂƌĂ͕�<͕͘�&ƵŬĂŵŝ͕�<͕͘�ϭϵϯϰ͘�dŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵŽƚŽ͕�ǇĞĂƐƚ�ŵĂƐŚĞƐ�ĨŽƌ�
ƐĂŬĞ�ŵĂŶƵĨĂĐƚƵƌĞ͘�/s͘��ůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�
�ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ��ŐƌŝĐƵůƚƵƌĂů��ŚĞŵŝĐĂů�^ŽĐŝĞƚǇ�ŽĨ�:ĂƉĂŶ�ϭϬ͕�
ϭϱϲͲϭϱϳ͘΁

�d���ϭϱϱϮϭ ΀<ĂƚĂŐŝƌŝ͕�,͕͘�<ŝƚĂŚĂƌĂ͕�<͕͘�&ƵŬĂŵŝ͕�<͕͘�ϭϵϯϰ͘�dŚĞ�
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ŵŽƚŽ͕�ǇĞĂƐƚ�ŵĂƐŚĞƐ�ĨŽƌ�ƐĂŬĞ�ŵĂŶƵĨĂĐƚƵƌĞ͘�/s͘�
�ůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘��ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ�
�ŐƌŝĐƵůƚƵƌĂů��ŚĞŵŝĐĂů�^ŽĐŝĞƚǇ�ŽĨ�:ĂƉĂŶ�ϭϬ͕�ϭϱϲͲϭϱϳ͘΁

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĂůŝǀĂƌŝƵƐ� >ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂůŝǀĂƌŝƵƐ�ƐƵďƐƉ͘�
^ĂůŝǀĂƌŝƵƐ

�ĂŝƌǇ �ŽƵůŝŶ͕�W͕͘�ϮϬϬϲ͘��ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĂƚƚŝĠŬĠ͕�
Ă�ĨĞƌŵĞŶƚĞĚ�ĐĂƐƐĂǀĂ�ƉƌŽĚƵĐƚ͕�ĚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ƐŵĂůůͲƐĐĂůĞ�
ƉƌĞƉĂƌĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϭϯϭͲϲ͘

�d���ϭϭϳϰϭ ΀ZŽŐŽƐĂ͕�D͕͘�tŝƐĞŵĂŶ͕�Z͘&͕͘�DŝƚĐŚĞůů͕�:͘�͕͘��ŝƐƌĂĞůǇ͕�
D͘E͕͘�ϭϵϱϯ͘�^ƉĞĐŝĞƐ�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ŽĨ�ŽƌĂů�ůĂĐƚŽďĂĐŝůůŝ�
ĨƌŽŵ�ŵĂŶ�ŝŶĐůƵĚŝŶŐ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂůŝǀĂƌŝƵƐ�ŶŽǀ͘�ƐƉĞĐ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐĞůůŽďŝŽƐƵƐ�ŶŽǀ͘�
ƐƉĞĐ͘�:ŽƵƌŶĂů�ŽĨ��ĂĐƚĞƌŝŽůŽŐǇ�ϲϱ͕�ϲϴϭͲϲϵϵ͘΁�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŶĨƌĂŶĐŝƐĐĞŶƐŝƐ

^ŽƵƌĚŽƵŐŚ sŽŐĞů͕�Z͘&͕͘�ϭϵϵϵ͘�EŽŶͲĚĂŝƌǇ�ůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗�ƚŚĞ�ĐĞƌĞĂů�
ǁŽƌůĚ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϲ;ϭͲϰͿ͕�ϰϬϯͲϭϭ͘

�d���Ϯϳϲϱϭ tĞŝƐƐ͕�E͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�ϭϵϴϰ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŶĨƌĂŶĐŝƐĐŽ�ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϱ͕�
ϮϯϬͲϮϯϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĂƚƐƵŵĞŶƐŝƐ sĞŐĞƚĂďůĞƐ �ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂƚƐƵŵĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂƐŚĞƐ�ŽĨ�ƐŚŽĐŚƵ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ĚŝƐƚŝůůĞĚ�
ƐƉŝƌŝƚ�ŵĂĚĞ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƌŝĐĞ�ĂŶĚ�ŽƚŚĞƌ�ƐƚĂƌĐŚǇ�ŵĂƚĞƌŝĂůƐ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϴϯͲϴϱ͘

EZ/��ϬϲϬϰ �ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂƚƐƵŵĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂƐŚĞƐ�ŽĨ�ƐŚŽĐŚƵ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�
:ĂƉĂŶĞƐĞ�ĚŝƐƚŝůůĞĚ�ƐƉŝƌŝƚ�ŵĂĚĞ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƌŝĐĞ�ĂŶĚ�
ŽƚŚĞƌ�ƐƚĂƌĐŚǇ�ŵĂƚĞƌŝĂůƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�
ϴϯͲϴϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĞĐĂůŝƉŚŝůƵƐ ^ŽƵƌĚŽƵŐŚ �ŚƌŵĂŶŶ͕�D͘�͕͘��ƌĂŶĚƚ͕�D͕͘�^ƚŽůǌ͕�W͕͘�sŽŐĞů͕�Z͘&͕͘�<ŽƌĂŬůŝ͕�D͕͘�
ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞĐĂůŝƉŚŝůƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚǇƉĞ�
//�ƐŽƵƌĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�
ϳϰϱͲϳϱϬ͘

�^D�ϭϳϴϵϲ �ŚƌŵĂŶŶ͕�D͘�͕͘��ƌĂŶĚƚ͕�D͕͘�^ƚŽůǌ͕�W͕͘�sŽŐĞů͕�Z͘&͕͘�<ŽƌĂŬůŝ͕�
D͕͘�ϮϬϬϳ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞĐĂůŝƉŚŝůƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚǇƉĞ�//�ƐŽƵƌĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϳ͕�ϳϰϱͲϳϱϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐĞŶŵĂŝǌƵŬĞŝ sĞŐĞƚĂďůĞƐ ,ŝƌĂŐĂ͕�<͕͘�hĞŶŽ͕z͕͘�^ƵŬŽŶƚĂƐŝŶŐ͕�^͕͘�dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�KĚĂ͕�
<͕͘�ϮϬϬϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞŶŵĂŝǌƵŬĞŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϭϲϮϱͲϭϲϮϵ͘

E�Z��
ϭϬϯϴϱϯ

,ŝƌĂŐĂ͕�<͕͘�hĞŶŽ͕z͕͘�^ƵŬŽŶƚĂƐŝŶŐ͕�^͕͘�dĂŶĂƐƵƉĂǁĂƚ͕�
^͕͘�KĚĂ͕�<͕͘�ϮϬϬϴ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞŶŵĂŝǌƵŬĞŝ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϴ͕�ϭϲϮϱͲϭϲϮϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐŝůŝŐŝŶŝƐ ^ŽƵƌĚŽƵŐŚ �ƐůĂŵ͕��͕͘�/D͕�t͘d͕͘�dĞŶ͕�>͘E͕͘�>ĞĞ͕�D͘:͕͘�<ŝŵ͕�<͘,͕͘�>ĞĞ͕�^͘d͕͘�
ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐŝůŝŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŚĞĂƚ�
ƐŽƵƌĚŽƵŐŚ�ŝŶ�^ŽƵƚŚ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϲ͕�
ϮϮϬϵͲϮϮϭϯ͘

E�Z��
ϭϬϭϯϭϱ

�ƐůĂŵ͕��͕͘�/D͕�t͘d͕͘�dĞŶ͕�>͘E͕͘�>ĞĞ͕�D͘:͕͘�<ŝŵ͕�<͘,͕͘�>ĞĞ͕�
^͘d͕͘�ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐŝůŝŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ�ŝŶ�^ŽƵƚŚ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϲ͕�ϮϮϬϵͲϮϮϭϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐŝŵŝůŝƐ sĞŐĞƚĂďůĞƐ <ŝƚĂŚĂƌĂ͕�D͕͘�^ĂŬĂŵŽƚŽ͕�D͕͘��ĞŶŶŽ͕�z͕͘�ϮϬϭϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐŝŵŝůŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĐĂŶĞ�ŵŽůĂƐƐĞƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϴϳͲϭϵϬ͘

:�D�Ϯϳϲϱ <ŝƚĂŚĂƌĂ͕�D͕͘�^ĂŬĂŵŽƚŽ͕�D͕͘��ĞŶŶŽ͕�z͕͘�ϮϬϭϬ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐŝŵŝůŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ĐĂŶĞ�ŵŽůĂƐƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϴϳͲϭϵϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐƉŝĐŚĞƌŝ ^ŽƵƌĚŽƵŐŚ DĞƌŽƚŚ͕��͘�͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�,ĞƌƚĞů͕��͕͘�ϮϬϬϰ͘��ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�
ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�ƌŝĐĞ�ƐŽƵƌĚŽƵŐŚƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉŝĐŚĞƌŝ�ƐƉ͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϳ͕�ϭϱϭͲϭϱϵ͘

�^D�ϭϱϰϮϵ DĞƌŽƚŚ͕��͘�͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�,ĞƌƚĞů͕��͕͘�ϮϬϬϰ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�ƌŝĐĞ�ƐŽƵƌĚŽƵŐŚƐ�
ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉŝĐŚĞƌŝ�ƐƉ͘�ŶŽǀ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϳ͕�ϭϱϭͲϭϱϵ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϯϱ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐƵĞďŝĐƵƐ &ƌƵŝƚƐ <ůĞǇŶŵĂŶƐ͕�h͕͘�,ĞŝŶǌů͕�,͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϴϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƵĞďŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ŽďůŝŐĂƚĞůǇ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨƌƵŝƚ�ŵĂƐŚĞƐ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�ϭϭ͕�ϮϲϳͲϮϳϭ͘

�^D�ϱϬϬϳ <ůĞǇŶŵĂŶƐ͕�h͕͘�,ĞŝŶǌů͕�,͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϴϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵĞďŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ŽďůŝŐĂƚĞůǇ�
ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ĨƌƵŝƚ�ŵĂƐŚĞƐ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϭϭ͕�ϮϲϳͲϮϳϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ sĞŐĞƚĂďůĞƐ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�
,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϰ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�
DĂŬŝŶŽ͕�,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƚƵĐĐĞƚŝ �ĂŝƌǇ͕�DĞĂƚ �ŚĞŶŽůů͕��͕͘�DĂĐŝĂŶ͕�D͘�͕͘��ǌŶĂƌ͕�Z͕͘�ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƚƵĐĐĞƚŝ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐĂƵƐĂŐĞ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϵ͕�ϯϴϵͲϯϵϱ͘����DĂƐŽƵĚ͕�t͕͘�dĂŬĂŵŝǇĂ͕�
D͕͘�sŽŐĞŶƐĞŶ͕�&͘<͕͘�>ŝůůĞǀĂŶŐ͕�^͕͘��ůͲ^ŽƵĚ͕�t͘�͕͘�^ƆƌĞŶƐĞŶ͕�^͘:͕͘�
:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϭϬ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�
ŝŶ��ĂŶŝƐŚ�ƌĂǁ�ŵŝůŬ�ĐŚĞĞƐĞƐ�ŵĂĚĞ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�
ďǇ�ĚĞŶĂƚƵƌĂƚŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�;�''�Ϳ�ĂŶĚ�
ƉǇƌŽƐĞƋƵĞŶĐŝŶŐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�Ϯϭ͕�ϭϰϮͲϭϰϴ͘

�^D�ϮϬϭϴϯ �ŚĞŶŽůů͕��͕͘�DĂĐŝĂŶ͕�D͘�͕͘��ǌŶĂƌ͕�Z͕͘�ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƚƵĐĐĞƚŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƐĂƵƐĂŐĞ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϵ͕�ϯϴϵͲϯϵϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ǀĂĐĐŝŶŽƐƚĞƌĐƵƐ

&ƌƵŝƚƐ͕�
sĞŐĞƚĂďůĞƐ͕�
�ŽĐŽĂ

�ƌŝĐŝ͕�D͕͘��ŽƐŬƵŶ͕�&͕͘�ϮϬϬϭ͘�,ĂƌĚĂůŝǇĞ͗�&ĞƌŵĞŶƚĞĚ�ŐƌĂƉĞ�ũƵŝĐĞ�ĂƐ�
Ă�ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϴ͕�ϰϭϳʹϰϮϭ͘�  
WĂƉĂůĞǆĂŶĚƌĂƚŽƵ͕��͕͘��ĂŵƵ͕�E͕͘�&ĂůŽŶǇ͕�'͕͘�ĚĞ�sƵǇƐƚ͕�>͕͘�ϮϬϭϭ͘�
ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�
ĐŽĐŽĂ�ďĞĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƐĞůĞĐƚĞĚ�ĨĂƌŵƐ�ŝŶ�/ǀŽƌǇ�
�ŽĂƐƚ�ĂŶĚ��ƌĂǌŝů͘�&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ�ϵϲϰͲϳϯ͘

�d���ϯϯϯϭϬ <ŽǌĂŬŝ͕�D͕͘�KŬĂĚĂ͕�^͕͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ǀĂĐĐŝŶŽƐƚĞƌĐƵƐ�
ƐƉ͘�ŶŽǀ͘�/Ŷ͗�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�WƵďůŝĐĂƚŝŽŶ�ŽĨ�EĞǁ�EĂŵĞƐ�
ĂŶĚ�EĞǁ��ŽŵďŝŶĂƚŝŽŶƐ�WƌĞǀŝŽƵƐůǇ��ĨĨĞĐƚŝǀĞůǇ�WƵďůŝƐŚĞĚ�
KƵƚƐŝĚĞ�ƚŚĞ�/:^�͕�>ŝƐƚ�ŶŽ͘�ϭϬ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϯϯ͕�
ϰϯϴʹϰϰϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ǀĞƌƐŵŽůĚĞŶƐŝƐ

Meat <ƌƂĐŬĞů͕�>͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ĂŶƚůĞŽŶ͕��͕͘�>ƵĚǁŝŐ͕�
t͕͘�ϮϬϬϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ǀĞƌƐŵŽůĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƌĂǁ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϱϭϯͲϱϭϳ͘

�^D�ϭϰϴϱϳ <ƌƂĐŬĞů͕�>͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ĂŶƚůĞŽŶ͕��͕͘�
>ƵĚǁŝŐ͕�t͕͘�ϮϬϬϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ǀĞƌƐŵŽůĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌĂǁ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϯ͕�ϱϭϯͲϱϭϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ǌǇŵĂĞ sĞŐĞƚĂďůĞƐ �ŚĞŶŐ�>͕�>ƵŽ�:͕�>ŝ�W͕�zƵ�,͕�,ƵĂŶŐ�:͕�>ƵŽ�>͕͘�ϮϬϭϰ͘�DŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĨůĂǀŽƌ�ĨŽƌŵĂƚŝŽŶ�ŝŶ�ŽŶŝŽŶ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�
&ƵŶĐƚ͘�ϱ;ϵͿ͗ϮϯϯϴͲϰϳ͘

>D'�ϮϮϭϵϴ sĂŶĐĂŶŶĞǇƚ�D͕�EĞǇƐĞŶƐ�W͕��Ğ�tĂĐŚƚĞƌ�D͕��ŶŐĞůďĞĞŶ�<͕�
^ŶĂƵǁĂĞƌƚ��͕��ůĞĞŶǁĞƌĐŬ�/͕�sĂŶ�ĚĞƌ�DĞƵůĞŶ�Z͕�,ŽƐƚĞ��͕�
dƐĂŬĂůŝĚŽƵ��͕��Ğ�sƵǇƐƚ�>͕�^ǁŝŶŐƐ�:͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐŝĚŝĨĂƌŝŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ǌǇŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�
ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚƐ͘ 
�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϱ;Wƚ�ϮͿ͗ϲϭϱͲϮϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ >ĂĐƚŽĐŽĐĐƵƐ >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ >ĂĐƚŽĐŽĐĐƵƐ�
ůĂĐƚŝƐ�ƐƵďƐƉ͘�
ůĂĐƚŝƐ

�ĂŝƌǇ͕�DĞĂƚ͕�
&ŝƐŚ͕��ĞĞƌ͕�tŝŶĞ

dŚŽŵĂƐ͕�d͘�͕͘�dƵƌŶĞƌ͕�<͘t͕͘��ƌŽǁ͕�s͘>͕͘�ϭϵϴϬ͘�'ĂůĂĐƚŽƐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ĐƌĞŵŽƌŝƐ͗�ƉĂƚŚǁĂǇƐ͕�ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ƌĞŐƵůĂƚŝŽŶ͘�:��ĂĐƚĞƌŝŽů͘�
ϭϰϰ͕�ϲϳϮͲϴϮ͘���ZŽĚƌŝŐƵĞǌ��:͘D͕͘��ŝŶƚĂƐ�>͘D͕͘��ĂƐĂƵƐ�W͕͘�,ŽƌŶ�
E͕͘��ŽĚĚ�,͘D͕͘�,ĞƌŶĂŶĚĞǌ�W͘�͘�'ĂƐƐŽŶ�D͘:͘��ϭϵϵϱ�/ƐŽůĂƚŝŽŶ�ŽĨ�
ŶŝƐŝŶͲƉƌŽĚƵĐŝŶŐ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ƐƚƌĂŝŶƐ�ĨƌŽŵ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͘�:��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ�ϳϵ�ƉϭϬϵͲϭϭϱ͘��ĂŵƉŽƐ͕��͘�͕͘�
ZŽĚƌŦŐƵĞǌ͕�K͕͘��ĂůŽͲDĂƚĂ͕�W͕͘�WƌĂĚŽ͕�D͕͘��ĂƌƌŽƐͲsĞůĂǌƋƵĞǌ͕�
:͘�ϮϬϬϲ͘�WƌĞůŝŵŝŶĂƌǇ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝŽĐŝŶƐ�ĨƌŽŵ�
>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ͕��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�
ŵƵŶĚƚŝŝ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƵƌďŽƚ�;WƐĞƚƚĂ�ŵĂǆŝŵĂͿ�&ŽŽĚ�
ZĞƐĞĂƌĐŚ�/ŶƚĞƌŶĂƚŝŽŶĂů�ϯϵ�Ɖϯϱϲʹϯϲϰ͘�^ĂƌŝŬĂ͕��͘Z͕͘�>ŝƉƚŽŶ͕��͘W͕͘�
�ŝƐŚǁĂƌǇĂ͕�D͘^͕͘��ŚŝǀǇĂ͕�Z͘^͘�ϮϬϭϮ͘�/ƐŽůĂƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲ
WƌŽĚƵĐŝŶŐ�>ĂĐƚŽĐŽĐĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ��ƉƉůŝĐĂƚŝŽŶ�ŽĨ�/ƚƐ��ĂĐƚĞƌŝŽĐŝŶ�
ƚŽ�DĂŶĂŐĞ�^ƉŽŝůĂŐĞ��ĂĐĞƌŝĂ�ŝŶ�,ŝŐŚͲsĂůƵĞ�DĂƌŝŶĞ�&ŝƐŚ�hŶĚĞƌ�
�ŝĨĨĞƌĞŶƚ�^ƚŽƌĂŐĞ�dĞŵƉĞƌĂƚƵƌĞƐ͘��ƉƉů͘��ŝŽĐŚĞŵ��ŝŽƚĞĐŚŶŽů�
ϭϲϳ͕�ϭϮϴϬͲϭϮϴϵ͘�����������������������������������������������������������hŚůŵĂŶ�
>͕͘�^ĐŚŝůůŝŶŐĞƌ�h͕͘�ZƵƉŶŽǁ�:͘Z͘�ĂŶĚ�,ŽůǌĂƉĨĞů�t͘,͘�ϭϵϵϮ�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚǁŽ�ďĂĐƚĞƌŝŽĐŝŶͲ
ƉƌŽĚƵĐŝŶŐ�ƐƚƌĂŝŶƐ�ŽĨ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ǀĞŐĞƚĂďůĞƐ͘�/:&D�ϭϲ�ƉϭϰϭͲϭϱϭ��������������������������������������������dŽĚŽƌŽǀ͕�
^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�ϮϬϬϰ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐͲ�ĐŝĚ��ĂĐƚĞƌŝĂ�ĨƌŽŵ�
^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ�
�ŽŵƉŽƵŶĚƐ�&ŽůŝĂ�DŝĐƌŽďŝŽů͘�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ͕�>Ƶŝ�,͘�͘�Θ�>Ƶŝ�^͘^͘d͘�
ϭϵϴϭ��ĨĨĞĐƚƐ�ŽĨ�ŵĂůŽͲůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝǀĞ�ďĂĐƚĞƌŝĂ�ŽŶ�ƚŚĞ�ĂĐŝĚŝƚǇ�
ŽĨ�ǁŚŝƚĞ�ǁŝŶĞ͕�dĂŝǁĂŶŝĂ͕�sŽů͘�Ϯϲ

�d���ϭϵϰϯϱ >ŝƐƚĞƌ͕�:͕͘�ϭϴϳϯ͘���ĨƵƌƚŚĞƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�ŶĂƚƵƌĂů�
ŚŝƐƚŽƌǇ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ŐĞƌŵ�ƚŚĞŽƌǇ�ŽĨ�ĨĞƌŵĞŶƚĂƚŝǀĞ�
ĐŚĂŶŐĞƐ͘�YƵĂƌƚ͘�DŝĐƌŽďŝŽů͘�^Đŝ͘�ϭϯ͕�ϯϴϬʹϰϬϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ >ĂĐƚŽĐŽĐĐƵƐ >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ >ĂĐƚŽĐŽĐĐƵƐ�
ůĂĐƚŝƐ�ƐƵďƐƉ͘
ĐƌĞŵŽƌŝƐ

�ĂŝƌǇ dŚŽŵĂƐ͕�d͘�͕͘�dƵƌŶĞƌ͕�<͘t͕͘��ƌŽǁ͕�s͘>͕͘�ϭϵϴϬ͘�'ĂůĂĐƚŽƐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ĐƌĞŵŽƌŝƐ͗�ƉĂƚŚǁĂǇƐ͕�ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ƌĞŐƵůĂƚŝŽŶ͘�:��ĂĐƚĞƌŝŽů͘�ϭϰϰ͕�
ϲϳϮͲϴϮ͘

�d���ϭϵϮϱϳ KƌůĂͲ:ĞŶƐĞŶ͕�^͘�ϭϵϮϰ͘�>Ă�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera &ŝŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ >ĂĐƚŽĐŽĐĐƵƐ >ĂĐƚŽĐŽĐĐƵƐ�ƉŝƐĐŝƵŵ &ŝƐŚ �>ĞƌŽŝ͕�&͕͘��ŽƌŶĞƚ͕�:͕͘��ŚĞǀĂůŝĞƌ͕�&͕͘��ĂƌĚŝŶĂů͕�D͕͘��ŽĞƵƌĞƚ͕�'͕͘�
�ŚĂŝůůŽƵ͕�^͕͘�:ŽĨĨƌĂƵĚ͕͘�:͘ :͘�ϮϬϭϱ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�
ĐƵůƚƵƌĞƐ�ĨŽƌ�ƉƌĞǀĞŶƚŝŶŐ�ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�ƐƉŽŝůĂŐĞ͘�/:&D�
Ϯϭϯ͕�ϳϵͲϴϳ͘�^ĂƌĂŽƵŝ�d͕�>ĞƌŽŝ�&͕��ũŽƌŬƌŽƚŚ�:͘�ĂŶĚ�WŝůĞƚ�D͘&͘�ϮϬϭϲ�
>ĂĐƚŽĐŽĐĐƵƐ�ƉŝƐĐŝƵŵ͗�Ă�ƉƐǇĐŚƌŽƚƌŽƉŚŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ǁŝƚŚ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�Žƌ�ƐƉŽŝůĂŐĞ�ĂĐƚŝǀŝƚǇ�ŝŶ�ĨŽŽĚͶĂ�ƌĞǀŝĞǁ͘�
:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮϭ�ƉϵϬϳͲϵϭϴ

�d���
ϳϬϬϬϭϴ

tŝůůŝĂŵƐ͕��͘D͕͘�&ƌǇĞƌ͕�:͘>͕͘��Ğů��ŽůůŝŶƐ͕�D͘�ϭϵϵϬ͘�
>ĂĐƚŽĐŽĐĐƵƐ�ƉŝƐĐŝƵŵ�ƐƉ͘�EŽǀ͘���ŶĞǁ�>ĂĐƚŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�
ĨƌŽŵ�ƐĂůŵŽŶŝĚ�ĨŝƐŚ͘�&�D^�DŝĐƌŝďŝŽůŽŐǇ�>ĞƚƚĞƌƐ�ϱϲ͕�
ϭϬϵͲϭϭϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ >ĂĐƚŽĐŽĐĐƵƐ >ĂĐƚŽĐŽĐĐƵƐ�ƌĂĨĨŝŶŽůĂĐƚŝƐ �ĂŝƌǇ KƵĂĚŐŚŝƌŝ͕�D͕͘�ŵĂƌ͕�D͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϱ͘�
�ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�DŽƌŽĐĐĂŶ�ƐŽĨƚ�ǁŚŝƚĞ�
ĐŚĞĞƐĞ�;:ďĞŶͿ͘&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�Ϯϱϭ͕�ϮϲϳͲϳϭ͘

�d���ϰϯϵϮϬ KƌůĂͲ:ĞŶƐĞŶ͕��͘�͕͘�,ĂŶƐĞŶ͕�W͘�͕͘�ϭϵϯϮ͘�dŚĞ�
ďĂĐƚĞƌŝŽůŽŐŝĐĂů�ĨůŽƌĂ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐůǇ�ƐŽƵƌĞĚ�ŵŝůŬ�ĂŶĚ�
ŽĨ�ĐŽŵŵĞƌĐŝĂů�ƐƚĂƌƚĞƌƐ�ĨŽƌ�ďƵƚƚĞƌ�ŵĂŬŝŶŐ͘��ĞŶƚƌĂůďů͘�
�ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ�,ǇŐ͘��ďƚ͘�Ϯ�ϴϲ͕�ϲͲϮϵ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽďĂĐƚĞƌŝĂĐĞĂĞ >ĞƵĐŽďĂĐƚĞƌ >ĞƵĐŽďĂĐƚĞƌ�ŬŽŵĂŐĂƚĂĞ �ĂŝƌǇ DŽƵŶŝĞƌ�:͕�DŽŶŶĞƚ��͕�:ĂĐƋƵĞƐ�E͕��ŶƚŽŝŶĞƚƚĞ��͕�/ƌůŝŶŐĞƌ�&͘�ϮϬϬϵ͘�
�ƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝĂů�ĚŝǀĞƌƐŝƚǇ�Ăƚ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�>ŝǀĂƌŽƚ�
ĐŚĞĞƐĞ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚ�ĂƉƉƌŽĂĐŚĞƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕ϯϭͲϳ͘�

�^DϴϴϬϯ dĂŬĞƵĐŚŝ�D͕͘�tĞŝƐƐ�E͕͘�^ĐŚƵŵĂŶŶ�W͘�ĂŶĚ�zŽŬŽƚĂ��͘�
ϭϵϵϲ͘�>ĞƵĐŽďĂĐƚĞƌ�ŬŽŵĂŐĂƚĂĞ�ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŶĞǁ�ĂĞƌŽďŝĐ�ŐƌĂŵͲƉŽƐŝƚŝǀĞ͕�ŶŽŶƐƉŽƌƵůĂƚŝŶŐ�ƌŽĚ�ǁŝƚŚ�
Ϯ͕ϰͲĚŝĂŵŝŶŽďƵƚǇƌŝĐ�ĂĐŝĚ�ŝŶ�ƚŚĞ�ĐĞůů�ǁĂůů͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕ϵϲϳͲϵϳϭ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϯϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐƵĞďŝĐƵƐ &ƌƵŝƚƐ <ůĞǇŶŵĂŶƐ͕�h͕͘�,ĞŝŶǌů͕�,͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϴϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƵĞďŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ŽďůŝŐĂƚĞůǇ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨƌƵŝƚ�ŵĂƐŚĞƐ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�ϭϭ͕�ϮϲϳͲϮϳϭ͘

�^D�ϱϬϬϳ <ůĞǇŶŵĂŶƐ͕�h͕͘�,ĞŝŶǌů͕�,͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϴϵ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵĞďŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ŽďůŝŐĂƚĞůǇ�
ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ĨƌƵŝƚ�ŵĂƐŚĞƐ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϭϭ͕�ϮϲϳͲϮϳϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ sĞŐĞƚĂďůĞƐ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�
,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϰ tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�
DĂŬŝŶŽ͕�,͕͘�<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͕͘�ϮϬϬϵ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�
ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ƚƵĐĐĞƚŝ �ĂŝƌǇ͕�DĞĂƚ �ŚĞŶŽůů͕��͕͘�DĂĐŝĂŶ͕�D͘�͕͘��ǌŶĂƌ͕�Z͕͘�ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƚƵĐĐĞƚŝ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐĂƵƐĂŐĞ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϵ͕�ϯϴϵͲϯϵϱ͘����DĂƐŽƵĚ͕�t͕͘�dĂŬĂŵŝǇĂ͕�
D͕͘�sŽŐĞŶƐĞŶ͕�&͘<͕͘�>ŝůůĞǀĂŶŐ͕�^͕͘��ůͲ^ŽƵĚ͕�t͘�͕͘�^ƆƌĞŶƐĞŶ͕�^͘:͕͘�
:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϭϬ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�
ŝŶ��ĂŶŝƐŚ�ƌĂǁ�ŵŝůŬ�ĐŚĞĞƐĞƐ�ŵĂĚĞ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�
ďǇ�ĚĞŶĂƚƵƌĂƚŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�;�''�Ϳ�ĂŶĚ�
ƉǇƌŽƐĞƋƵĞŶĐŝŶŐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�Ϯϭ͕�ϭϰϮͲϭϰϴ͘

�^D�ϮϬϭϴϯ �ŚĞŶŽůů͕��͕͘�DĂĐŝĂŶ͕�D͘�͕͘��ǌŶĂƌ͕�Z͕͘�ϮϬϬϲ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƚƵĐĐĞƚŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƐĂƵƐĂŐĞ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϵ͕�ϯϴϵͲϯϵϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ǀĂĐĐŝŶŽƐƚĞƌĐƵƐ

&ƌƵŝƚƐ͕�
sĞŐĞƚĂďůĞƐ͕�
�ŽĐŽĂ

�ƌŝĐŝ͕�D͕͘��ŽƐŬƵŶ͕�&͕͘�ϮϬϬϭ͘�,ĂƌĚĂůŝǇĞ͗�&ĞƌŵĞŶƚĞĚ�ŐƌĂƉĞ�ũƵŝĐĞ�ĂƐ�
Ă�ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϴ͕�ϰϭϳʹϰϮϭ͘�  
WĂƉĂůĞǆĂŶĚƌĂƚŽƵ͕��͕͘��ĂŵƵ͕�E͕͘�&ĂůŽŶǇ͕�'͕͘�ĚĞ�sƵǇƐƚ͕�>͕͘�ϮϬϭϭ͘�
ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�
ĐŽĐŽĂ�ďĞĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƐĞůĞĐƚĞĚ�ĨĂƌŵƐ�ŝŶ�/ǀŽƌǇ�
�ŽĂƐƚ�ĂŶĚ��ƌĂǌŝů͘�&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ�ϵϲϰͲϳϯ͘

�d���ϯϯϯϭϬ <ŽǌĂŬŝ͕�D͕͘�KŬĂĚĂ͕�^͕͘�ϭϵϴϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ǀĂĐĐŝŶŽƐƚĞƌĐƵƐ�
ƐƉ͘�ŶŽǀ͘�/Ŷ͗�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�WƵďůŝĐĂƚŝŽŶ�ŽĨ�EĞǁ�EĂŵĞƐ�
ĂŶĚ�EĞǁ��ŽŵďŝŶĂƚŝŽŶƐ�WƌĞǀŝŽƵƐůǇ��ĨĨĞĐƚŝǀĞůǇ�WƵďůŝƐŚĞĚ�
KƵƚƐŝĚĞ�ƚŚĞ�/:^�͕�>ŝƐƚ�ŶŽ͘�ϭϬ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϯϯ͕�
ϰϯϴʹϰϰϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�
ǀĞƌƐŵŽůĚĞŶƐŝƐ

Meat <ƌƂĐŬĞů͕�>͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ĂŶƚůĞŽŶ͕��͕͘�>ƵĚǁŝŐ͕�
t͕͘�ϮϬϬϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ǀĞƌƐŵŽůĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƌĂǁ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϱϭϯͲϱϭϳ͘

�^D�ϭϰϴϱϳ <ƌƂĐŬĞů͕�>͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ĂŶƚůĞŽŶ͕��͕͘�
>ƵĚǁŝŐ͕�t͕͘�ϮϬϬϯ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ǀĞƌƐŵŽůĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌĂǁ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϯ͕�ϱϭϯͲϱϭϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ >ĂĐƚŽďĂĐŝůůƵƐ >ĂĐƚŽďĂĐŝůůƵƐ�ǌǇŵĂĞ sĞŐĞƚĂďůĞƐ �ŚĞŶŐ�>͕�>ƵŽ�:͕�>ŝ�W͕�zƵ�,͕�,ƵĂŶŐ�:͕�>ƵŽ�>͕͘�ϮϬϭϰ͘�DŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĨůĂǀŽƌ�ĨŽƌŵĂƚŝŽŶ�ŝŶ�ŽŶŝŽŶ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�
&ƵŶĐƚ͘�ϱ;ϵͿ͗ϮϯϯϴͲϰϳ͘

>D'�ϮϮϭϵϴ sĂŶĐĂŶŶĞǇƚ�D͕�EĞǇƐĞŶƐ�W͕��Ğ�tĂĐŚƚĞƌ�D͕��ŶŐĞůďĞĞŶ�<͕�
^ŶĂƵǁĂĞƌƚ��͕��ůĞĞŶǁĞƌĐŬ�/͕�sĂŶ�ĚĞƌ�DĞƵůĞŶ�Z͕�,ŽƐƚĞ��͕�
dƐĂŬĂůŝĚŽƵ��͕��Ğ�sƵǇƐƚ�>͕�^ǁŝŶŐƐ�:͕͘�ϮϬϬϱ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐŝĚŝĨĂƌŝŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ǌǇŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�
ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚƐ͘ 
�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϱ;Wƚ�ϮͿ͗ϲϭϱͲϮϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ >ĂĐƚŽĐŽĐĐƵƐ >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ >ĂĐƚŽĐŽĐĐƵƐ�
ůĂĐƚŝƐ�ƐƵďƐƉ͘�
ůĂĐƚŝƐ

�ĂŝƌǇ͕�DĞĂƚ͕�
&ŝƐŚ͕��ĞĞƌ͕�tŝŶĞ

dŚŽŵĂƐ͕�d͘�͕͘�dƵƌŶĞƌ͕�<͘t͕͘��ƌŽǁ͕�s͘>͕͘�ϭϵϴϬ͘�'ĂůĂĐƚŽƐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ĐƌĞŵŽƌŝƐ͗�ƉĂƚŚǁĂǇƐ͕�ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ƌĞŐƵůĂƚŝŽŶ͘�:��ĂĐƚĞƌŝŽů͘�
ϭϰϰ͕�ϲϳϮͲϴϮ͘���ZŽĚƌŝŐƵĞǌ��:͘D͕͘��ŝŶƚĂƐ�>͘D͕͘��ĂƐĂƵƐ�W͕͘�,ŽƌŶ�
E͕͘��ŽĚĚ�,͘D͕͘�,ĞƌŶĂŶĚĞǌ�W͘�͘�'ĂƐƐŽŶ�D͘:͘��ϭϵϵϱ�/ƐŽůĂƚŝŽŶ�ŽĨ�
ŶŝƐŝŶͲƉƌŽĚƵĐŝŶŐ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ƐƚƌĂŝŶƐ�ĨƌŽŵ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͘�:��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ�ϳϵ�ƉϭϬϵͲϭϭϱ͘��ĂŵƉŽƐ͕��͘�͕͘�
ZŽĚƌŦŐƵĞǌ͕�K͕͘��ĂůŽͲDĂƚĂ͕�W͕͘�WƌĂĚŽ͕�D͕͘��ĂƌƌŽƐͲsĞůĂǌƋƵĞǌ͕�
:͘�ϮϬϬϲ͘�WƌĞůŝŵŝŶĂƌǇ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝŽĐŝŶƐ�ĨƌŽŵ�
>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ͕��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�
ŵƵŶĚƚŝŝ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƵƌďŽƚ�;WƐĞƚƚĂ�ŵĂǆŝŵĂͿ�&ŽŽĚ�
ZĞƐĞĂƌĐŚ�/ŶƚĞƌŶĂƚŝŽŶĂů�ϯϵ�Ɖϯϱϲʹϯϲϰ͘�^ĂƌŝŬĂ͕��͘Z͕͘�>ŝƉƚŽŶ͕��͘W͕͘�
�ŝƐŚǁĂƌǇĂ͕�D͘^͕͘��ŚŝǀǇĂ͕�Z͘^͘�ϮϬϭϮ͘�/ƐŽůĂƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲ
WƌŽĚƵĐŝŶŐ�>ĂĐƚŽĐŽĐĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ��ƉƉůŝĐĂƚŝŽŶ�ŽĨ�/ƚƐ��ĂĐƚĞƌŝŽĐŝŶ�
ƚŽ�DĂŶĂŐĞ�^ƉŽŝůĂŐĞ��ĂĐĞƌŝĂ�ŝŶ�,ŝŐŚͲsĂůƵĞ�DĂƌŝŶĞ�&ŝƐŚ�hŶĚĞƌ�
�ŝĨĨĞƌĞŶƚ�^ƚŽƌĂŐĞ�dĞŵƉĞƌĂƚƵƌĞƐ͘��ƉƉů͘��ŝŽĐŚĞŵ��ŝŽƚĞĐŚŶŽů�
ϭϲϳ͕�ϭϮϴϬͲϭϮϴϵ͘�����������������������������������������������������������hŚůŵĂŶ�
>͕͘�^ĐŚŝůůŝŶŐĞƌ�h͕͘�ZƵƉŶŽǁ�:͘Z͘�ĂŶĚ�,ŽůǌĂƉĨĞů�t͘,͘�ϭϵϵϮ�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚǁŽ�ďĂĐƚĞƌŝŽĐŝŶͲ
ƉƌŽĚƵĐŝŶŐ�ƐƚƌĂŝŶƐ�ŽĨ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ǀĞŐĞƚĂďůĞƐ͘�/:&D�ϭϲ�ƉϭϰϭͲϭϱϭ��������������������������������������������dŽĚŽƌŽǀ͕�
^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�ϮϬϬϰ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐͲ�ĐŝĚ��ĂĐƚĞƌŝĂ�ĨƌŽŵ�
^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ�
�ŽŵƉŽƵŶĚƐ�&ŽůŝĂ�DŝĐƌŽďŝŽů͘�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ͕�>Ƶŝ�,͘�͘�Θ�>Ƶŝ�^͘^͘d͘�
ϭϵϴϭ��ĨĨĞĐƚƐ�ŽĨ�ŵĂůŽͲůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝǀĞ�ďĂĐƚĞƌŝĂ�ŽŶ�ƚŚĞ�ĂĐŝĚŝƚǇ�
ŽĨ�ǁŚŝƚĞ�ǁŝŶĞ͕�dĂŝǁĂŶŝĂ͕�sŽů͘�Ϯϲ

�d���ϭϵϰϯϱ >ŝƐƚĞƌ͕�:͕͘�ϭϴϳϯ͘���ĨƵƌƚŚĞƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�ŶĂƚƵƌĂů�
ŚŝƐƚŽƌǇ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ŐĞƌŵ�ƚŚĞŽƌǇ�ŽĨ�ĨĞƌŵĞŶƚĂƚŝǀĞ�
ĐŚĂŶŐĞƐ͘�YƵĂƌƚ͘�DŝĐƌŽďŝŽů͘�^Đŝ͘�ϭϯ͕�ϯϴϬʹϰϬϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ >ĂĐƚŽĐŽĐĐƵƐ >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ >ĂĐƚŽĐŽĐĐƵƐ�
ůĂĐƚŝƐ�ƐƵďƐƉ͘
ĐƌĞŵŽƌŝƐ

�ĂŝƌǇ dŚŽŵĂƐ͕�d͘�͕͘�dƵƌŶĞƌ͕�<͘t͕͘��ƌŽǁ͕�s͘>͕͘�ϭϵϴϬ͘�'ĂůĂĐƚŽƐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ĐƌĞŵŽƌŝƐ͗�ƉĂƚŚǁĂǇƐ͕�ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ƌĞŐƵůĂƚŝŽŶ͘�:��ĂĐƚĞƌŝŽů͘�ϭϰϰ͕�
ϲϳϮͲϴϮ͘

�d���ϭϵϮϱϳ KƌůĂͲ:ĞŶƐĞŶ͕�^͘�ϭϵϮϰ͘�>Ă�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera &ŝŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ >ĂĐƚŽĐŽĐĐƵƐ >ĂĐƚŽĐŽĐĐƵƐ�ƉŝƐĐŝƵŵ &ŝƐŚ �>ĞƌŽŝ͕�&͕͘��ŽƌŶĞƚ͕�:͕͘��ŚĞǀĂůŝĞƌ͕�&͕͘��ĂƌĚŝŶĂů͕�D͕͘��ŽĞƵƌĞƚ͕�'͕͘�
�ŚĂŝůůŽƵ͕�^͕͘�:ŽĨĨƌĂƵĚ͕͘�:͘ :͘�ϮϬϭϱ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�
ĐƵůƚƵƌĞƐ�ĨŽƌ�ƉƌĞǀĞŶƚŝŶŐ�ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�ƐƉŽŝůĂŐĞ͘�/:&D�
Ϯϭϯ͕�ϳϵͲϴϳ͘�^ĂƌĂŽƵŝ�d͕�>ĞƌŽŝ�&͕��ũŽƌŬƌŽƚŚ�:͘�ĂŶĚ�WŝůĞƚ�D͘&͘�ϮϬϭϲ�
>ĂĐƚŽĐŽĐĐƵƐ�ƉŝƐĐŝƵŵ͗�Ă�ƉƐǇĐŚƌŽƚƌŽƉŚŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ǁŝƚŚ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�Žƌ�ƐƉŽŝůĂŐĞ�ĂĐƚŝǀŝƚǇ�ŝŶ�ĨŽŽĚͶĂ�ƌĞǀŝĞǁ͘�
:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮϭ�ƉϵϬϳͲϵϭϴ

�d���
ϳϬϬϬϭϴ

tŝůůŝĂŵƐ͕��͘D͕͘�&ƌǇĞƌ͕�:͘>͕͘��Ğů��ŽůůŝŶƐ͕�D͘�ϭϵϵϬ͘�
>ĂĐƚŽĐŽĐĐƵƐ�ƉŝƐĐŝƵŵ�ƐƉ͘�EŽǀ͘���ŶĞǁ�>ĂĐƚŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�
ĨƌŽŵ�ƐĂůŵŽŶŝĚ�ĨŝƐŚ͘�&�D^�DŝĐƌŝďŝŽůŽŐǇ�>ĞƚƚĞƌƐ�ϱϲ͕�
ϭϬϵͲϭϭϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ >ĂĐƚŽĐŽĐĐƵƐ >ĂĐƚŽĐŽĐĐƵƐ�ƌĂĨĨŝŶŽůĂĐƚŝƐ �ĂŝƌǇ KƵĂĚŐŚŝƌŝ͕�D͕͘�ŵĂƌ͕�D͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͕͘�ϮϬϬϱ͘�
�ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�DŽƌŽĐĐĂŶ�ƐŽĨƚ�ǁŚŝƚĞ�
ĐŚĞĞƐĞ�;:ďĞŶͿ͘&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�Ϯϱϭ͕�ϮϲϳͲϳϭ͘

�d���ϰϯϵϮϬ KƌůĂͲ:ĞŶƐĞŶ͕��͘�͕͘�,ĂŶƐĞŶ͕�W͘�͕͘�ϭϵϯϮ͘�dŚĞ�
ďĂĐƚĞƌŝŽůŽŐŝĐĂů�ĨůŽƌĂ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐůǇ�ƐŽƵƌĞĚ�ŵŝůŬ�ĂŶĚ�
ŽĨ�ĐŽŵŵĞƌĐŝĂů�ƐƚĂƌƚĞƌƐ�ĨŽƌ�ďƵƚƚĞƌ�ŵĂŬŝŶŐ͘��ĞŶƚƌĂůďů͘�
�ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ�,ǇŐ͘��ďƚ͘�Ϯ�ϴϲ͕�ϲͲϮϵ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽďĂĐƚĞƌŝĂĐĞĂĞ >ĞƵĐŽďĂĐƚĞƌ >ĞƵĐŽďĂĐƚĞƌ�ŬŽŵĂŐĂƚĂĞ �ĂŝƌǇ DŽƵŶŝĞƌ�:͕�DŽŶŶĞƚ��͕�:ĂĐƋƵĞƐ�E͕��ŶƚŽŝŶĞƚƚĞ��͕�/ƌůŝŶŐĞƌ�&͘�ϮϬϬϵ͘�
�ƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝĂů�ĚŝǀĞƌƐŝƚǇ�Ăƚ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�>ŝǀĂƌŽƚ�
ĐŚĞĞƐĞ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚ�ĂƉƉƌŽĂĐŚĞƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕ϯϭͲϳ͘�

�^DϴϴϬϯ dĂŬĞƵĐŚŝ�D͕͘�tĞŝƐƐ�E͕͘�^ĐŚƵŵĂŶŶ�W͘�ĂŶĚ�zŽŬŽƚĂ��͘�
ϭϵϵϲ͘�>ĞƵĐŽďĂĐƚĞƌ�ŬŽŵĂŐĂƚĂĞ�ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŶĞǁ�ĂĞƌŽďŝĐ�ŐƌĂŵͲƉŽƐŝƚŝǀĞ͕�ŶŽŶƐƉŽƌƵůĂƚŝŶŐ�ƌŽĚ�ǁŝƚŚ�
Ϯ͕ϰͲĚŝĂŵŝŶŽďƵƚǇƌŝĐ�ĂĐŝĚ�ŝŶ�ƚŚĞ�ĐĞůů�ǁĂůů͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕ϵϲϳͲϵϳϭ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϯϳ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ DĞĂƚ͕�&ŝƐŚ ���:ĂĐŽďƐĞŶ͕�d͕͘��ƵĚĚĞ͕��͘�͕͘�<ŽĐŚ͕��͘'͕͘�ϮϬϬϯ͘��ƉƉůŝĐĂƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ�ĨŽƌ�ďŝŽƉƌĞƐĞƌǀĂƚŝŽŶ�ŽĨ�ĐŽŽŬĞĚ�ŵĞĂƚ�
ƉƌŽĚƵĐƚƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϵϱ͕�ϮϰϮͲϮϰϵ͘�<ĞƉƉůĞƌ͕�<͕͘�'ĞŝƐĞŶ͕�Z͕͘�
,ŽůǌĂƉĨĞů͕�t͘,͕͘�ϭϵϵϰ͘��Ŷ�ĂůĨĂͲĂŵǇůĂƐĞ�ƐĞŶƐŝƚŝǀĞ�ďĂĐƚĞƌŝŽĐŝŶ�
ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϭ͕�ϯϵͲϰϱ͘����������������������������������������������������������������������������������
>ĂĂĐŬ͕�Z͘>͘:͘D͘�ǀĂŶ͕�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�,ŽůǌĂƉĨĞů͕�t͘,͘�ϭϵϵϮ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�ƉĂƌƚŝĂů�ƉƵƌŝĨ ŝĐĂƚŝŽŶ�ŽĨ�Ă�ďĂĐƚĞƌŝŽĐŝŶ�
ƉƌŽĚƵĐĞĚ�ďǇ�ůĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ�>�ϰϰ�͘�/:&D�ϭϲ͕�ϭϴϯͲ
ϭϵϱ͘����������������������������������������:ĞƉƉĞƐĞŶ�s͘&͘�ĂŶĚ�,ƵƐƐ�,͘,͘�ϭϵϵϰ� �
�ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�ĂŶƚĂŐŽŶŝƐƚŝĐ�ĂĐƚŝǀŝƚǇ�ŽĨ�>���ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ĐŚŝůůĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚƐ�/:&D�ϭϴ�ƉϯϬϱͲϯϮϬ

�d���ϰϵϯϲϳ ^ŚĂǁ͕��͘�'͕͘�,ĂƌĚŝŶŐ͕��͘�͕͘�ϭϵϴϵ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŐĞůŝĚƵŵ�
ƐƉ͘�ŶŽǀ�ĂŶĚ�ƐƉ͘�ŶŽǀ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŐĞůŝĚƵŵ�ĨƌŽŵ�
ĐŚŝůůƐƚŽƌĞĚ�ŵĞĂƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϭϳʹϮϮϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ �ĂŝƌǇ͕�&ŝƐŚ Η�ŝďŝŬ͕�Z͕͘�ϮϬϬϬ͘�DŽůĞĐƵůĂƌ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ĂŶĚ�ůĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚƌĂĚŝƚŝŽŶĂů�ĨƌĞŶĐŚ�ĐŚĞĞƐĞƐ�ĂƐ�ƌĞǀĞĂůĞĚ�ďǇ�Z�W��ĨŝŶŐĞƌƉƌŝŶƚŝŶŐ͕�
ϭϲ^�ƌ�E��ƐĞƋƵĞŶĐŝŶŐ�ĂŶĚ�ϭϲ^�ƌ�E��ĨƌĂŐŵĞŶƚ�ĂŵƉůŝĨ ŝĐĂƚŝŽŶ͘�^ǇƐƚ�
�ƉƉů�DŝĐƌŽďŝŽů͘�Ϯϯ͕�ϮϲϳͲϳϴ͘ 
WĂůƵĚĂŶͲDƺůůĞƌ͕��͕͘�ϭϵϵϵ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�dŚĂŝ�ůŽǁͲƐĂůƚ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�
ĂŶĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�ŐĂƌůŝĐ�ĂƐ�ƐƵďƐƚƌĂƚĞ�ĨŽƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϰϲ͕�ϮϭϵͲϮϵ͘Η

�d���ϭϯϭϰϲ &ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϵ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲƌĞƐŝƐƚĂŶƚ�
ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘�
ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϳϵͲϮϴϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ĨĂůůĂǆ sĞŐĞƚĂďůĞƐ Η�ĂƌƌĂŶŐŽƵ͕�Z͕͘�ϮϬϬϮ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĨĂůůĂǆ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂŶ�ŝŶĚƵƐƚƌŝĂů�ƐĂƵĞƌŬƌĂƵƚ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘ 
�ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϴ͕�ϮϴϳϳͲϴϰ͘Η

�d���
ϳϬϬϬϬϲ

DĂƌƚŝŶĞǌͲDƵƌĐŝĂ͕��͘:͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϵϭ͘���
ƉŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ĂŶ�ĂƚǇƉŝĐĂů�ůĞƵĐŽŶŽƐƚŽĐ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĨĂůůĂǆ�ƐƉ͘�ŶŽǀ͘�&�D^�
DŝĐƌŽďŝŽů͘�>Ğƚƚ͘�ϴϮ͕�ϱϱͲϲϬ͘�s>�ϰϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ Coffee �Ğ��ƌƵǇŶĞ͕�<͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘��ĂƌŽůŝŶĞ͕�>͕͘��ŽĞŚƌŝŶŐĞƌ͕��͕͘�
�ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘��Ğ�sƵǇƐ͕�>͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�
sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϳ͘>ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ��ƚŚŝŽƉŝĂŶ�ĐŽĨĨĞĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�
ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŚŽƵƐĞŬĞĞƉŝŶŐ�ŐĞŶĞƐ�ĨŽƌ�ĚĞůŝŶĞĂƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϵϱϮͲϮϵϱϵ͘

�^D�ϮϬϭϴϵ �Ğ��ƌƵǇŶĞ͕�<͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘��ĂƌŽůŝŶĞ͕�>͕͘��ŽĞŚƌŝŶŐĞƌ͕�
�͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘��Ğ�sƵǇƐ͕�>͕͘�&ƌĂŶǌ͕�
�͘D͘�͘W͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϳ͘>ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ƚŚŝŽƉŝĂŶ�ĐŽĨĨĞĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŚŽƵƐĞŬĞĞƉŝŶŐ�
ŐĞŶĞƐ�ĨŽƌ�ĚĞůŝŶĞĂƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϵϱϮͲϮϵϱϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ŝŶŚĂĞ sĞŐĞƚĂďůĞƐ <ŝŵ͕��͕͘�>ĞĞ͕�:͕͘�:ĂŶŐ͕�:͕͘�<ŝŵ͕�:͕͘�,ĂŶ͕�,͕͘�ϮϬϬϯ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ŝŶŚĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϭϭϮϯͲϭϭϮϲ͘

�^D�ϭϱϭϬ <ŝŵ͕��͕͘�>ĞĞ͕�:͕͘�:ĂŶŐ͕�:͕͘�<ŝŵ͕�:͕͘�,ĂŶ͕�,͕͘�ϮϬϬϯ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ŝŶŚĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�
ϭϭϮϯͲϭϭϮϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ sĞŐĞƚĂďůĞƐ <ŝŵ͕�:͕͘��ŚƵŶ͕�:͕͘�,ĂŶ͕�,͘h͕͘�ϮϬϬϬ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�
Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�
ϭϵϭϱͲϭϵϭϵ͘

/D^Eh�
ϭϭϭϱϰ

<ŝŵ͕�:͕͘��ŚƵŶ͕�:͕͘�,ĂŶ͕�,͘h͕͘�ϮϬϬϬ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϵϭϱͲϭϵϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ůĂĐƚŝƐ �ĂŝƌǇ �ĂƌŽƵĚŝ͕��͘�͕͘�ϭϵϳϲ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ůĂďĂŶ͘�:��ĂŝƌǇ�^Đŝ͘�ϱϵ͕�ϮϬϬͲϮ

�d���ϭϵϮϱϲ 'ĂƌǀŝĞ͕��͘/͕͘�ϭϵϲϬ͘�dŚĞ�ŐĞŶƵƐ�>ĞƵĐŽŶŽƐƚŽĐ�ĂŶĚ�ŝƚƐ�
ŶŽŵĞŶĐůĂƚƵƌĞ͘�:͘��ĂŝƌǇ�ZĞƐ͘�Ϯϳ͕�ϮϴϯʹϮϵϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ�͕�
ǁŝŶĞ

WĞĚĞƌƐĞŶ͕��͘^͕͘�ϭϵϲϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�
ƉŝĐŬůĞĚ�ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘����������������������������������������������������������������������������
>ŽŶǀĂƵĚͲ&ƵŶĞů��͘�Θ�^ƚƌĂƐƐĞƌ�ĚĞ�^ĂĂĚ��͘�D�;ϭϵϴϮͿ͗�WƵƌŝĨ ŝĐĂƚŝŽŶ�
ĂŶĚ�WƌŽƉĞƌƚŝĞƐ�ŽĨ�Ă�DĂůŽůĂĐƚŝĐ��ŶǌǇŵĞ�ĨƌŽŵ�Ă�^ƚƌĂŝŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�'ƌĂƉĞƐ͕��WW>/����E��
�Es/ZKED�Ed�>�D/�ZK�/K>K'z͕��ǀŽů͘�ϰϯ͕�EŽ͘�Ϯ͕�Ɖ�ϯϱϳͲϯϲϭ�����������������������������������������������������������������
DƚƐŚĂůŝ�W͘�^͕͘��ŝǀŽů��͘�͕�ĚƵ�dŽŝƚ�D͘�;ϮϬϭϮͿ�W�Z�ĚĞƚĞĐƚŝŽŶ�ŽĨ�
ĞŶǌǇŵĞͲĞŶĐŽĚŝŶŐ�ŐĞŶĞƐ�ŝŶ�ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƚƌĂŝŶƐ�ŽĨ�
ǁŝŶĞ�ŽƌŝŐŝŶ͕�tŽƌůĚ�:�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͕�s͘Ϯϴ͕�Ɖ͘�ϭϰϰϯʹϭϰϰϵ

�d���ϴϮϵϯ sĂŶ�dŝĞŐŚĞŵ͕�W͘�͘>͕͘�ϭϴϳϴ͘�^Ƶƌ�ůĂ�ŐŽŵŵĞ�ĚĞ�ƐƵĐƌĞƌŝĞ͘�
�ŶŶ͘�^Đŝ͘�EĂƚ͘��Žƚ͕͘�ϲĞ�^Ğƌ͘�ϲϳ͕�ϭϴϬʹϮϬϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘ĐƌĞŵŽƌŝƐ

�ĂŝƌǇ >ĂǌŽƐ͕��͘^͕͘�ϭϵϵϯ͘�dŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚƌĂŚĂŶĂƐ͗�Ă�ŵŝůŬͲǁŚĞĂƚ�
ĨůŽƵƌ�ĐŽŵďŝŶĂƚŝŽŶ͘�WůĂŶƚ�&ŽŽĚƐ�,Ƶŵ�EƵƚƌ͘�ϰϰ͕�ϰϱͲϲϮ͘�

�d���ϴϮϵϯ 'ĂƌǀŝĞ͕��͘/͕͘�ϭϵϴϯ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�
�ƌĞŵŽƌŝƐ�;<ŶƵĚƐĞŶ�ĂŶĚ�^ƆƌĞŶƐĞŶͿ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�ĚĞǆƚƌĂŶŝĐƵŵ� �
�ĞŝũĞƌŶŝĐŬͿ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϯ͕�
ϭϭϴʹϭϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘
ĚĞǆƚƌĂŶŝĐƵŵ

�ĂŝƌǇ <ĞĞŶĂŶ͕�d͘t͕͘�ϭϵϲϴ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ĂŶĚ�ŽƚŚĞƌ�
ǀŽůĂƚŝůĞ�ĐŽŵƉŽƵŶĚƐ�ďǇ�>ĞƵĐŽŽƐƚŽĐ�ĐŝƚƌŽǀŽƌƵŵ�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ĚĞǆƚƌĂŶŝĐƵŵ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϲ͕�ϭϴϴϭͲϱ͘

�d���ϭϵϮϱϱ 'ĂƌǀŝĞ͕��͘/͕͘�ϭϵϴϯ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�
�ƌĞŵŽƌŝƐ�;<ŶƵĚƐĞŶ�ĂŶĚ�^ƆƌĞŶƐĞŶͿ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�ĚĞǆƚƌĂŶŝĐƵŵ� �
�ĞŝũĞƌŶŝĐŬͿ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϯ͕�
ϭϭϴʹϭϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

WĞĚĞƌƐĞŶ͕��͘^͕͘�ϭϵϲϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�
ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘ 
W���Z^KE��^

�d���ϴϮϵϯ sĂŶ�dŝĞŐŚĞŵ͕�W͘�͘>͕͘�ϭϴϳϴ͘�^Ƶƌ�ůĂ�ŐŽŵŵĞ�ĚĞ�ƐƵĐƌĞƌŝĞ͘�
�ŶŶ͘�^Đŝ͘�EĂƚ͘��Žƚ͕͘�ϲĞ�^Ğƌ͘�ϲϳ͕�ϭϴϬʹϮϬϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ƉĂůŵĂĞ tŝŶĞ �ŚƌŵĂŶŶ͕�D͘�͕͘�&ƌĞŝĚŝŶŐ͕�^͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϵ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ƉĂůŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƉĂůŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϵϰϯͲϵϰϳ͘

�^D�Ϯϭϭϰϰ �ŚƌŵĂŶŶ͕�D͘�͕͘�&ƌĞŝĚŝŶŐ͕�^͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϵ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ƉĂůŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉĂůŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϵ͕�ϵϰϯͲϵϰϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ

tŝŶĞ WĂƌĚŽ�/͘�ĂŶĚ���ƵŶŝŐĂ�D�ϭϵϵϮ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�
ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:KhZE�>��K&�&KK���^�/�E��͕�
sŽů͘�ϱϳ͕�EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϱ

�^D��ϮϬϮϴϴ s͘��͘��͘�^<�ZD�E͕��s/�</�DĐ'Kt�E͕�W͘�,͘��͘�^E��d,� �
ϭϵϴϬ͕�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϯϬ͗�ϮϮϱͲϰϮϬ� �����

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϯϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ DĞĂƚ͕�&ŝƐŚ ���:ĂĐŽďƐĞŶ͕�d͕͘��ƵĚĚĞ͕��͘�͕͘�<ŽĐŚ͕��͘'͕͘�ϮϬϬϯ͘��ƉƉůŝĐĂƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ�ĨŽƌ�ďŝŽƉƌĞƐĞƌǀĂƚŝŽŶ�ŽĨ�ĐŽŽŬĞĚ�ŵĞĂƚ�
ƉƌŽĚƵĐƚƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϵϱ͕�ϮϰϮͲϮϰϵ͘�<ĞƉƉůĞƌ͕�<͕͘�'ĞŝƐĞŶ͕�Z͕͘�
,ŽůǌĂƉĨĞů͕�t͘,͕͘�ϭϵϵϰ͘��Ŷ�ĂůĨĂͲĂŵǇůĂƐĞ�ƐĞŶƐŝƚŝǀĞ�ďĂĐƚĞƌŝŽĐŝŶ�
ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϭ͕�ϯϵͲϰϱ͘����������������������������������������������������������������������������������
>ĂĂĐŬ͕�Z͘>͘:͘D͘�ǀĂŶ͕�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�,ŽůǌĂƉĨĞů͕�t͘,͘�ϭϵϵϮ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�ƉĂƌƚŝĂů�ƉƵƌŝĨ ŝĐĂƚŝŽŶ�ŽĨ�Ă�ďĂĐƚĞƌŝŽĐŝŶ�
ƉƌŽĚƵĐĞĚ�ďǇ�ůĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ�>�ϰϰ�͘�/:&D�ϭϲ͕�ϭϴϯͲ
ϭϵϱ͘����������������������������������������:ĞƉƉĞƐĞŶ�s͘&͘�ĂŶĚ�,ƵƐƐ�,͘,͘�ϭϵϵϰ� �
�ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�ĂŶƚĂŐŽŶŝƐƚŝĐ�ĂĐƚŝǀŝƚǇ�ŽĨ�>���ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ĐŚŝůůĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚƐ�/:&D�ϭϴ�ƉϯϬϱͲϯϮϬ

�d���ϰϵϯϲϳ ^ŚĂǁ͕��͘�'͕͘�,ĂƌĚŝŶŐ͕��͘�͕͘�ϭϵϴϵ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŐĞůŝĚƵŵ�
ƐƉ͘�ŶŽǀ�ĂŶĚ�ƐƉ͘�ŶŽǀ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŐĞůŝĚƵŵ�ĨƌŽŵ�
ĐŚŝůůƐƚŽƌĞĚ�ŵĞĂƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϭϳʹϮϮϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ �ĂŝƌǇ͕�&ŝƐŚ Η�ŝďŝŬ͕�Z͕͘�ϮϬϬϬ͘�DŽůĞĐƵůĂƌ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ĂŶĚ�ůĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚƌĂĚŝƚŝŽŶĂů�ĨƌĞŶĐŚ�ĐŚĞĞƐĞƐ�ĂƐ�ƌĞǀĞĂůĞĚ�ďǇ�Z�W��ĨŝŶŐĞƌƉƌŝŶƚŝŶŐ͕�
ϭϲ^�ƌ�E��ƐĞƋƵĞŶĐŝŶŐ�ĂŶĚ�ϭϲ^�ƌ�E��ĨƌĂŐŵĞŶƚ�ĂŵƉůŝĨ ŝĐĂƚŝŽŶ͘�^ǇƐƚ�
�ƉƉů�DŝĐƌŽďŝŽů͘�Ϯϯ͕�ϮϲϳͲϳϴ͘ 
WĂůƵĚĂŶͲDƺůůĞƌ͕��͕͘�ϭϵϵϵ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�dŚĂŝ�ůŽǁͲƐĂůƚ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�
ĂŶĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�ŐĂƌůŝĐ�ĂƐ�ƐƵďƐƚƌĂƚĞ�ĨŽƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϰϲ͕�ϮϭϵͲϮϵ͘Η

�d���ϭϯϭϰϲ &ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϵ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲƌĞƐŝƐƚĂŶƚ�
ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘�
ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϳϵͲϮϴϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ĨĂůůĂǆ sĞŐĞƚĂďůĞƐ Η�ĂƌƌĂŶŐŽƵ͕�Z͕͘�ϮϬϬϮ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĨĂůůĂǆ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂŶ�ŝŶĚƵƐƚƌŝĂů�ƐĂƵĞƌŬƌĂƵƚ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘ 
�ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϴ͕�ϮϴϳϳͲϴϰ͘Η

�d���
ϳϬϬϬϬϲ

DĂƌƚŝŶĞǌͲDƵƌĐŝĂ͕��͘:͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϵϭ͘���
ƉŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ĂŶ�ĂƚǇƉŝĐĂů�ůĞƵĐŽŶŽƐƚŽĐ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĨĂůůĂǆ�ƐƉ͘�ŶŽǀ͘�&�D^�
DŝĐƌŽďŝŽů͘�>Ğƚƚ͘�ϴϮ͕�ϱϱͲϲϬ͘�s>�ϰϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ Coffee �Ğ��ƌƵǇŶĞ͕�<͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘��ĂƌŽůŝŶĞ͕�>͕͘��ŽĞŚƌŝŶŐĞƌ͕��͕͘�
�ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘��Ğ�sƵǇƐ͕�>͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�
sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϳ͘>ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ��ƚŚŝŽƉŝĂŶ�ĐŽĨĨĞĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�
ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŚŽƵƐĞŬĞĞƉŝŶŐ�ŐĞŶĞƐ�ĨŽƌ�ĚĞůŝŶĞĂƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϵϱϮͲϮϵϱϵ͘

�^D�ϮϬϭϴϵ �Ğ��ƌƵǇŶĞ͕�<͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘��ĂƌŽůŝŶĞ͕�>͕͘��ŽĞŚƌŝŶŐĞƌ͕�
�͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘��Ğ�sƵǇƐ͕�>͕͘�&ƌĂŶǌ͕�
�͘D͘�͘W͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϳ͘>ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ƚŚŝŽƉŝĂŶ�ĐŽĨĨĞĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŚŽƵƐĞŬĞĞƉŝŶŐ�
ŐĞŶĞƐ�ĨŽƌ�ĚĞůŝŶĞĂƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϵϱϮͲϮϵϱϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ŝŶŚĂĞ sĞŐĞƚĂďůĞƐ <ŝŵ͕��͕͘�>ĞĞ͕�:͕͘�:ĂŶŐ͕�:͕͘�<ŝŵ͕�:͕͘�,ĂŶ͕�,͕͘�ϮϬϬϯ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ŝŶŚĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϭϭϮϯͲϭϭϮϲ͘

�^D�ϭϱϭϬ <ŝŵ͕��͕͘�>ĞĞ͕�:͕͘�:ĂŶŐ͕�:͕͘�<ŝŵ͕�:͕͘�,ĂŶ͕�,͕͘�ϮϬϬϯ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ŝŶŚĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�
ϭϭϮϯͲϭϭϮϲ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ sĞŐĞƚĂďůĞƐ <ŝŵ͕�:͕͘��ŚƵŶ͕�:͕͘�,ĂŶ͕�,͘h͕͘�ϮϬϬϬ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�
Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�
ϭϵϭϱͲϭϵϭϵ͘

/D^Eh�
ϭϭϭϱϰ

<ŝŵ͕�:͕͘��ŚƵŶ͕�:͕͘�,ĂŶ͕�,͘h͕͘�ϮϬϬϬ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϵϭϱͲϭϵϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ůĂĐƚŝƐ �ĂŝƌǇ �ĂƌŽƵĚŝ͕��͘�͕͘�ϭϵϳϲ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ůĂďĂŶ͘�:��ĂŝƌǇ�^Đŝ͘�ϱϵ͕�ϮϬϬͲϮ

�d���ϭϵϮϱϲ 'ĂƌǀŝĞ͕��͘/͕͘�ϭϵϲϬ͘�dŚĞ�ŐĞŶƵƐ�>ĞƵĐŽŶŽƐƚŽĐ�ĂŶĚ�ŝƚƐ�
ŶŽŵĞŶĐůĂƚƵƌĞ͘�:͘��ĂŝƌǇ�ZĞƐ͘�Ϯϳ͕�ϮϴϯʹϮϵϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ�͕�
ǁŝŶĞ

WĞĚĞƌƐĞŶ͕��͘^͕͘�ϭϵϲϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�
ƉŝĐŬůĞĚ�ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘����������������������������������������������������������������������������
>ŽŶǀĂƵĚͲ&ƵŶĞů��͘�Θ�^ƚƌĂƐƐĞƌ�ĚĞ�^ĂĂĚ��͘�D�;ϭϵϴϮͿ͗�WƵƌŝĨ ŝĐĂƚŝŽŶ�
ĂŶĚ�WƌŽƉĞƌƚŝĞƐ�ŽĨ�Ă�DĂůŽůĂĐƚŝĐ��ŶǌǇŵĞ�ĨƌŽŵ�Ă�^ƚƌĂŝŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�'ƌĂƉĞƐ͕��WW>/����E��
�Es/ZKED�Ed�>�D/�ZK�/K>K'z͕��ǀŽů͘�ϰϯ͕�EŽ͘�Ϯ͕�Ɖ�ϯϱϳͲϯϲϭ�����������������������������������������������������������������
DƚƐŚĂůŝ�W͘�^͕͘��ŝǀŽů��͘�͕�ĚƵ�dŽŝƚ�D͘�;ϮϬϭϮͿ�W�Z�ĚĞƚĞĐƚŝŽŶ�ŽĨ�
ĞŶǌǇŵĞͲĞŶĐŽĚŝŶŐ�ŐĞŶĞƐ�ŝŶ�ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƚƌĂŝŶƐ�ŽĨ�
ǁŝŶĞ�ŽƌŝŐŝŶ͕�tŽƌůĚ�:�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͕�s͘Ϯϴ͕�Ɖ͘�ϭϰϰϯʹϭϰϰϵ

�d���ϴϮϵϯ sĂŶ�dŝĞŐŚĞŵ͕�W͘�͘>͕͘�ϭϴϳϴ͘�^Ƶƌ�ůĂ�ŐŽŵŵĞ�ĚĞ�ƐƵĐƌĞƌŝĞ͘�
�ŶŶ͘�^Đŝ͘�EĂƚ͘��Žƚ͕͘�ϲĞ�^Ğƌ͘�ϲϳ͕�ϭϴϬʹϮϬϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘ĐƌĞŵŽƌŝƐ

�ĂŝƌǇ >ĂǌŽƐ͕��͘^͕͘�ϭϵϵϯ͘�dŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚƌĂŚĂŶĂƐ͗�Ă�ŵŝůŬͲǁŚĞĂƚ�
ĨůŽƵƌ�ĐŽŵďŝŶĂƚŝŽŶ͘�WůĂŶƚ�&ŽŽĚƐ�,Ƶŵ�EƵƚƌ͘�ϰϰ͕�ϰϱͲϲϮ͘�

�d���ϴϮϵϯ 'ĂƌǀŝĞ͕��͘/͕͘�ϭϵϴϯ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�
�ƌĞŵŽƌŝƐ�;<ŶƵĚƐĞŶ�ĂŶĚ�^ƆƌĞŶƐĞŶͿ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�ĚĞǆƚƌĂŶŝĐƵŵ� �
�ĞŝũĞƌŶŝĐŬͿ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϯ͕�
ϭϭϴʹϭϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘
ĚĞǆƚƌĂŶŝĐƵŵ

�ĂŝƌǇ <ĞĞŶĂŶ͕�d͘t͕͘�ϭϵϲϴ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ĂŶĚ�ŽƚŚĞƌ�
ǀŽůĂƚŝůĞ�ĐŽŵƉŽƵŶĚƐ�ďǇ�>ĞƵĐŽŽƐƚŽĐ�ĐŝƚƌŽǀŽƌƵŵ�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ĚĞǆƚƌĂŶŝĐƵŵ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϲ͕�ϭϴϴϭͲϱ͘

�d���ϭϵϮϱϱ 'ĂƌǀŝĞ͕��͘/͕͘�ϭϵϴϯ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�
�ƌĞŵŽƌŝƐ�;<ŶƵĚƐĞŶ�ĂŶĚ�^ƆƌĞŶƐĞŶͿ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�ĚĞǆƚƌĂŶŝĐƵŵ� �
�ĞŝũĞƌŶŝĐŬͿ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϯ͕�
ϭϭϴʹϭϭϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

�ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

WĞĚĞƌƐĞŶ͕��͘^͕͘�ϭϵϲϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�
ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘ 
W���Z^KE��^

�d���ϴϮϵϯ sĂŶ�dŝĞŐŚĞŵ͕�W͘�͘>͕͘�ϭϴϳϴ͘�^Ƶƌ�ůĂ�ŐŽŵŵĞ�ĚĞ�ƐƵĐƌĞƌŝĞ͘�
�ŶŶ͘�^Đŝ͘�EĂƚ͘��Žƚ͕͘�ϲĞ�^Ğƌ͘�ϲϳ͕�ϭϴϬʹϮϬϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ƉĂůŵĂĞ tŝŶĞ �ŚƌŵĂŶŶ͕�D͘�͕͘�&ƌĞŝĚŝŶŐ͕�^͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϵ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ƉĂůŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƉĂůŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϵϰϯͲϵϰϳ͘

�^D�Ϯϭϭϰϰ �ŚƌŵĂŶŶ͕�D͘�͕͘�&ƌĞŝĚŝŶŐ͕�^͕͘�sŽŐĞů͕�Z͘&͕͘�ϮϬϬϵ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ƉĂůŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉĂůŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϵ͕�ϵϰϯͲϵϰϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ

tŝŶĞ WĂƌĚŽ�/͘�ĂŶĚ���ƵŶŝŐĂ�D�ϭϵϵϮ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�
ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:KhZE�>��K&�&KK���^�/�E��͕�
sŽů͘�ϱϳ͕�EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϱ

�^D��ϮϬϮϴϴ s͘��͘��͘�^<�ZD�E͕��s/�</�DĐ'Kt�E͕�W͘�,͘��͘�^E��d,� �
ϭϵϴϬ͕�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϯϬ͗�ϮϮϱͲϰϮϬ� �����
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ϯϵ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐ-
ente- 
ƌŽŝĚĞƐ

�ĂŝƌǇ WĂƌĞŶƚĞ͕��͕͘�'ƌŝĞĐŽ͕�^͕͘��ƌƵĚĞůĞ͕�D͘�͕͘�ϮϬϬϭ͘�WŚĞŶŽƚǇƉŝĐ�
ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ�ƉƌŽĚƵĐĞĚ�ŝŶ��ĂƐŝůŝĐĂƚĂ�;^ŽƵƚŚĞƌŶ�/ƚĂůǇͿ͘�:ŽƵƌŶĂů�ŽĨ�
�ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ͘�ϵϬ͕�ϵϰϯͲϱϮ͘ 
�ĂůůŽŶ͕��͕͘�DŝůůĞƚ͕�>͕͘�DŽŶƚĞů͕�D͘�͕͘�ϮϬϬϰ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��K��^ĂůĞƌƐ�ĐŚĞĞƐĞ͘�:ŽƵƌŶĂů�ŽĨ��ĂŝƌǇ�
ZĞƐĞĂƌĐŚ�ϳϭ͕�ϮϯϭͲϰϰ͘ 
�ďƌŝŽƵĞů͕�,͕͘�DĂƌƚşŶͲWůĂƚĞƌŽ͕��͕͘�DĂƋƵĞĚĂ͕�D͕͘�sĂůĚŝǀŝĂ͕��͕͘�
DĂƌƚşŶĞǌͲ�ƵĞŶŽ͕�D͕͘�ϮϬϬϴ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝĂů�
ĐŽŵŵƵŶŝƚǇ�ŝŶ�Ă�^ƉĂŶŝƐŚ�ĨĂƌŵŚŽƵƐĞ�ĐŚĞĞƐĞ�ĂƐ�ƌĞǀĞĂůĞĚ�ďǇ�
ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮϳ͕�ϮϬϬͲϴ͘ 
^ĞŶŐƵŶ͕�/͘z͕͘�EŝĞůƐĞŶ͕��͘^͕͘�<ĂƌĂƉŝŶĂƌ͕�D͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϬϵ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dĂƌŚĂŶĂ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�
&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϯϱ͕�ϭϬϱͲϭϭ͘

�d���ϭϮϮϵϭ &ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϵ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲƌĞƐŝƐƚĂŶƚ�
ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘ 
ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϳϵʹϮϴϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ DĂĐƌŽĐŽĐĐƵƐ DĂĐƌŽĐŽĐĐƵƐ�ĐĂƐĞŽůǇƚŝĐƵƐ �ĂŝƌǇ͕�DĞĂƚ �ŚŽǁŵŝŬ͕�d͘�DĂƌƚŚ͕��͘,͕͘�ϭϵϵϬ͘�ZŽůĞ�ŽĨ�DŝĐƌŽĐŽĐĐƵƐ�ĂŶĚ�
WĞĚŝŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͘�:͘��ĂŝƌǇ�^Đŝ�ϳϯ͕�ϴϱϵͲϴϲϲ͘

�d���ϭϯϱϰϴ� <ůŽŽƐ͕�t͘�͕͘��ĂůůĂƌĚ͕��͘E͕͘�'ĞŽƌŐĞ͕��͘'͕͘tĞďƐƚĞƌ͕�:͘�͕͘�
,ƵďŶĞƌ͕�Z͘:͕͘�>ƵĚǁŝŐ͕�t͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�&ŝĞĚůĞƌ͕�&͘�
^ĐŚƵďĞƌƚ͕�<͕͘�ϭϵϵϴ͘��ĞůŝŵŝƚŝŶŐ�ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƚŚƌŽƵŐŚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�DĂĐƌŽĐŽĐĐƵƐ�ĐĂƐĞŽůǇƚŝĐƵƐ�ŐĞŶ͘�
ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ�ĞƋƵŝƉĞƌĐŝĐƵƐ�ƐƉ͘�
ŶŽǀ͕͘�DĂĐƌŽĐŽĐĐƵƐ�ďŽǀŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ�
ĐĂƌŽƵƐĞůŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϴϱϵͲϴϳϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂƌŶŽďĂĐƚĞƌŝĂĐĞĂĞ DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ�
ƉƐǇĐŚƌŽƚŽůĞƌĂŶƐ�

�ĂŝƌǇ /ƐŚŝŬĂǁĂ�D͕�<ŽĚĂŵĂ�<͕�zĂƐƵĚĂ�,͕�KŬĂŵŽƚŽͲ<ĂŝŶƵŵĂ��͕�<ŽŝǌƵŵŝ�
<͕�zĂŵĂƐĂƚŽ�<͘�ϮϬϬϳ͘�WƌĞƐĞŶĐĞ�ŽĨ�ŚĂůŽƉŚŝůŝĐ�ĂŶĚ�ĂůŬĂůŝƉŚŝůŝĐ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ǀĂƌŝŽƵƐ�ĐŚĞĞƐĞƐ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�
ϰϰ͕ϯϬϴͲϭϯ͘

E�/D�ϭϯϴϳϯ�
/�DϭϰϵϴϬ�
�^D�ϭϵϱϴϮ�
E�Z�ϭϬϬϬϬϮ

/ƐŚŝŬĂǁĂ�D͕͘�EĂŬĂũŝŵĂ�<͕͘�zĂŶĂŐŝ�D͕͘�zĂŵĂŵŽƚŽ�z͘�ĂŶĚ�
zĂŵĂƐĂƚŽ�<͘�ϮϬϬϯ͘�DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ�ƉƐǇĐŚƌŽƚŽůĞƌĂŶƐ�
ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�Ă�ŚĂůŽƉŚŝůŝĐ�ĂŶĚ�ĂůŬĂůŝƉŚŝůŝĐ�ŵĂƌŝŶĞ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂƌŝŶĞ�ŽƌŐĂŶŝƐŵƐ�ŝŶ�
ƚĞŵƉĞƌĂƚĞ�ĂŶĚ�ƐƵďƚƌŽƉŝĐĂů�ĂƌĞĂƐ�ŽĨ�:ĂƉĂŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕ϳϭϭͲϳϮϬ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽďĂĐƚĞƌŝĂĐĞĂĞ DŝĐƌŽďĂĐƚĞƌŝƵŵ DŝĐƌŽďĂĐƚĞƌŝƵŵ�ĨŽůŝŽƌƵŵ� �ĂŝƌǇ �ĞĞƚĂĞ�W͕��ŽŶŶĂƌŵĞ�W͕�^ƉŝŶŶůĞƌ�,�͕�,ĞůŝŶĐŬ�^͘�ϮϬϬϳ͘�WƌŽĚƵĐƚŝŽŶ�
ŽĨ�ǀŽůĂƚŝůĞ�ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ�ďǇ�ďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ƐƵƌĨĂĐĞͲƌŝƉĞŶĞĚ�&ƌĞŶĐŚ�ĐŚĞĞƐĞƐ͘��ƉƉů�DŝĐƌŽďŝŽů�
�ŝŽƚĞĐŚŶŽů͘�ϳϲ͕ϭϭϲϭͲϳϭ͘

�^D�ϭϮϵϲϲ �ĞŚƌĞŶĚƚ�h͕͘�hůƌŝĐŚ��͘�ĂŶĚ�^ĐŚƵŵĂŶŶ�W͘�ϮϬϬϭ͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�DŝĐƌŽďĂĐƚĞƌŝƵŵ�ĨŽůŝŽƌƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
DŝĐƌŽďĂĐƚĞƌŝƵŵ�ƉŚǇůůŽƐƉŚĂĞƌĂĞ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ƉŚǇůůŽƐƉŚĞƌĞƐ�ŽĨ�ŐƌĂƐƐĞƐ�ĂŶĚ�ƚŚĞ�ƐƵƌĨĂĐĞ�
ůŝƚƚĞƌ�ĂĨƚĞƌ�ŵƵůĐŚŝŶŐ�ƚŚĞ�ƐǁĂƌĚ͕�ĂŶĚ�ƌĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�
ŽĨ��ƵƌĞŽďĂĐƚĞƌŝƵŵ�ƌĞƐŝƐƚĞŶƐ�;&ƵŶŬĞ�Ğƚ�Ăů͘�ϭϵϵϴͿ�ĂƐ�
DŝĐƌŽďĂĐƚĞƌŝƵŵ�ƌĞƐŝƐƚĞŶƐ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕ϭϮϲϳͲϭϮϳϲ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽďĂĐƚĞƌŝĂĐĞĂĞ DŝĐƌŽďĂĐƚĞƌŝƵŵ DŝĐƌŽďĂĐƚĞƌŝƵŵ�
ŐƵďďĞĞŶĞŶƐĞ

�ĂŝƌǇ �ŽĐŬĞůŵĂŶŶ͕�t͕͘�tŝůůĞŵƐ͕�<͘W͕͘�EĞǀĞ͕�,͕͘�,ĞůůĞƌ͕�<͘,͕͘�ϮϬϬϱ͘�
�ƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�ƐŵĞĂƌ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�ϭϱ͕�ϳϭϵͲϳϯϮ͘

�>D'�
^ͲϭϵϮϲϯ�

�ƌĞŶŶĂŶ͕�E͘D͕͘��ƌŽǁŶ͕�Z͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕��͘�͕͘�
�ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘��ŽŐĂŶ͕�d͘D͕͘�&Žǆ͕�W͘&͕͘�
ϮϬϬϭ͘�DŝĐƌŽďĂĐƚĞƌŝƵŵ�ŐƵďďĞĞŶĞŶƐĞ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�
ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�Ă�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘��/ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ��ϱϭ͕�
ϭϵϲϵͲϭϵϳϲ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ DŝĐƌŽĐŽĐĐƵƐ DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ �ĂŝƌǇ �ŽŶŶĂƌŵĞ͕�W͕͘�>ĂƉĂĚĂƚĞƐĐƵ͕��͕͘�zǀŽŶ͕�D͕͘�^ƉŝŶŶůĞƌ͕�,͘�͕͘�
>ͲŵĞƚŚŝŽŶŝŶĞ�ĚĞŐƌĂĚĂƚŝŽŶ�ƉŽƚĞŶƚŝĂůŝƚŝĞƐ�ŽĨ�ĐŚĞĞƐĞͲƌŝƉĞŶŝŶŐ�
ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ͘�:��ĂŝƌǇ�ZĞƐ͘�ϲϴ͕�ϲϲϯͲϳϰ͘

�d���ϰϲϵϴ tŝĞƐĞƌ͕�D͕͘��ĞŶŶĞƌ͕��͘�͘D͕͘�<ĂŵƉĨĞƌ͕�W͕͘�^ĐŚƵŵĂŶŶ͕�W͕͘�
dŝŶĚĂůů͕��͕͘�^ƚĞŝŶĞƌ͕�h͕͘�sǇďŝƌĂů͕��͕͘�>Ƶďŝƚǌ͕�t͕͘�DĂƐǌĞŶĂŶ͕�
�͘D͕͘�WĂƚĞů͕��͘<͘�͕͘�^ĞǀŝŽƵƌ͕�Z͘:͕͘�ZĂĚĂǆ͕��͕͘��ƵƐƐĞ͕�,͘:͕͘�
ϮϬϬϮ͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͕�
DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ�;�ŽŚŶ�ϭϴϳϮͿ�ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ�
;<ůŽŽƐ�Ğƚ�Ăů͘�ϭϵϳϰͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘ϱϮ͕�
ϲϮϵͲϲϯϳ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ DŝĐƌŽĐŽĐĐƵƐ DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ Meat 'ĂƌĐşĂ�&ŽŶƚĄŶ͕�D͘�͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ�ΗΗĂŶĚƌŽůůĂΗΗ͕�Ă�^ƉĂŶŝƐŚ�ƚƌĂĚŝƚŝŽŶĂů�ƉŽƌŬ�ƐĂƵƐĂŐĞ͘��&ŽŽĚ�
DŝĐƌŽďŝŽů͘�Ϯϰ͕�ϱϮͲϴ͘�

�d���Ϯϳϱϲϲ tŝĞƐĞƌ͕�D͕͘��ĞŶŶĞƌ͕��͘�͘D͕͘�<ĂŵƉĨĞƌ͕�W͕͘�^ĐŚƵŵĂŶŶ͕�W͕͘�
dŝŶĚĂůů͕��͕͘�^ƚĞŝŶĞƌ͕�h͕͘�sǇďŝƌĂů͕��͕͘�>Ƶďŝƚǌ͕�t͕͘�DĂƐǌĞŶĂŶ͕�
�͘D͕͘�WĂƚĞů͕��͘<͘�͕͘�^ĞǀŝŽƵƌ͕�Z͘:͕͘�ZĂĚĂǆ͕��͕͘��ƵƐƐĞ͕�,͘:͕͘�
ϮϬϬϮ͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͕�
DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ�;�ŽŚŶ�ϭϴϳϮͿ�ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ�
;<ůŽŽƐ�Ğƚ�Ăů͘�ϭϵϳϰͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘ϱϮ͕�
ϲϮϵͲϲϯϳ

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ KĞŶŽĐŽĐĐƵƐ KĞŶŽĐŽĐĐƵƐ�ŽĞŶŝ� tŝŶĞ �ĚǁĂƌĚƐ͕��͘'͕͘�ϭϵϴϵ͘�/ŶĚƵĐŝŶŐ�ŵĂůŽůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŝŶ�ǁŝŶĞƐ͘�
�ŝŽƚĞĐŚŶŽů��Ěǀ͘�ϳ͕�ϯϯϯͲϲϬ͘

�d���ϮϯϮϳϵ �ŝĐŬƐ͕�>͘D͕͘�ϭϵϵϱ͘�WƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�>ĞƵĐŽŶŽƐƚŽĐ�
ŽĞŶŽƐ�ĂƐ�KĞŶŽĐŽĐĐƵƐ�ŽĞŶŝ�΀ĐŽƌƌŝŐ͘΁�ŐĞŶ͘�ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�
/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϯϵϱͲϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ĂĐŝĚŝůĂĐƚŝĐŝ �ĂŝƌǇ͕�DĞĂƚ >ĞƌŽǇ͕�&͕͘�ϮϬϬϲ͘�&ƵŶĐƚŝŽŶĂů�ŵĞĂƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�
ƐĂƵƐĂŐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘ 
�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϳϬͲϴϱ͘

�d���ϯϯϯϭϰ ΀>ŝŶĚŶĞƌ͕�W͕͘�ϭϴϴϳ͘�mďĞƌ�ĞŝŶ�ŶĞƵĞƐ�ŝŶ�DĂůǌŵĂŝƐĐŚĞŶ�
ǀŽƌŬŽŵŵĞŶĚĞƐ͕�ŵŝůĐŚƐćƵƌĞďŝůĚĞŶĚĞƐ�&ĞƌŵĞŶƚ͘�
tŽĐŚĞŶƐĐŚƌŝĨƚ�ĨƵƌ��ƌĂƵĞƌĞŝ�ϰ͕�ϰϯϳͲϰϰϬ͘΁

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ĐĞƌĞǀŝƐŝĂĞ tŝŶĞ 'ŽƌĚŽŶ�:͕͘�WŝůŽŶĞ͕�ZĂůƉŚ��͕͘�<ƵŶŬĞĞ͕�ĂŶĚ��ŝŶƐŵŽŽƌ�tĞďď���
;ϭϵϲϲͿ͗��ŚĞŵŝĐĂů��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�&ĞƌŵĞŶƚĞĚ�ǁŝƚŚ�
sĂƌŝŽƵƐ�DĂůŽͲůĂĐƚŝĐ��ĂĐƚĞƌŝĂ͕��WW>/���D/�ZK�/K>K'z͕�sŽů͘�ϭϰ͕�
EŽ͘�ϰ͕�Ɖ͘�ϲϬϴͲϲϭϱ

�^D��ϮϬϯϯϭ�
�d���Ϯϵϯϱϴ

^ŬĞƌŵĂŶ�s�͕�Ğƚ�Ăů͘��ƉƉƌŽǀĞĚ�ůŝƐƚƐ�ŽĨ�ďĂĐƚĞƌŝĂů�ŶĂŵĞƐ͘�/Ŷƚ�
:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϯϬ͗�ϮϮϱͲϰϮϬ͕�ϭϵϴϬ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ĚĂŵŶŽƐƵƐ �ĞĞƌ͕�tŝŶĞ ^ŶĂƵǁĂĞƌƚ͕�/ƐĂďĞů͕�^ƚƌĂŐŝĞƌ�WŝĞƚĞƌ͕��Ğ�sƵǇƐƚ�>ƵĐ�ĂŶĚ�sĂŶĚĂŵŵĞ�
WĞƚĞƌ͘�ϮϬϭϱ͘��ŽŵƉĂƌĂƚŝǀĞ�ŐĞŶŽŵĞ�ĂŶĂůǇƐŝƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�
ĚĂŵŶŽƐƵƐ�>D'�ϮϴϮϭϵ͕�Ă�ƐƚƌĂŝŶ�ǁĞůůͲĂĚĂƉƚĞĚ�ƚŽ�ƚŚĞ�ďĞĞƌ�
ĞŶǀŝƌŽŶŵĞŶƚ͘��D��'ĞŶŽŵŝĐƐ͖�ϮϬϭϱ͕�ϭϲ͕�ƉϭͲϭϮ͘�>ŽŶǀĂƵĚͲ&ƵŶĞů�
�͕͘�:ŽǇĞƵǆ��͘�ĂŶĚ�>ĞĚŽƵǆ�K͘�;ϭϵϵϭͿ͗�^ƉĞĐŝĨŝĐ�ĞŶƵŵĞƌĂƚŝŽŶ�ŽĨ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ŐƌĂƉĞ�ŵƵƐƚ�ĂŶĚ�ǁŝŶĞ�ďǇ�
ĐŽůŽŶǇ�ŚǇďƌŝĚŝǌĂƚŝŽŶ�ǁŝƚŚ�ŶŽŶͲŝƐŽƚŽƉŝĐ��E��WƌŽďĞƐ͕�:ŽƵƌŶĂů�ŽĨ�
�ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�sŽů͘�ϳϭ͕�Ɖ͘�ϱϬϭͲϱϬϵ

�^D��ϮϬϯϯϭ�
�d���Ϯϵϯϱϴ�

&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϭϵϵϬ��ƵŐ͖�ϱϴ;ϯͿ͗ϮϱϱͲϲϮ͘ 
dŚĞ�ƉŚǇůŽŐĞŶǇ�ŽĨ��ĞƌŽĐŽĐĐƵƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�ĂƐ�
ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͘ 
�ŽůůŝŶƐ�D�͕�tŝůůŝĂŵƐ��D͕�tĂůůďĂŶŬƐ�^͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϰϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ >ĞƵĐŽŶŽƐƚŽĐ >ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐ-
ente- 
ƌŽŝĚĞƐ

�ĂŝƌǇ WĂƌĞŶƚĞ͕��͕͘�'ƌŝĞĐŽ͕�^͕͘��ƌƵĚĞůĞ͕�D͘�͕͘�ϮϬϬϭ͘�WŚĞŶŽƚǇƉŝĐ�
ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ�ƉƌŽĚƵĐĞĚ�ŝŶ��ĂƐŝůŝĐĂƚĂ�;^ŽƵƚŚĞƌŶ�/ƚĂůǇͿ͘�:ŽƵƌŶĂů�ŽĨ�
�ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ͘�ϵϬ͕�ϵϰϯͲϱϮ͘ 
�ĂůůŽŶ͕��͕͘�DŝůůĞƚ͕�>͕͘�DŽŶƚĞů͕�D͘�͕͘�ϮϬϬϰ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��K��^ĂůĞƌƐ�ĐŚĞĞƐĞ͘�:ŽƵƌŶĂů�ŽĨ��ĂŝƌǇ�
ZĞƐĞĂƌĐŚ�ϳϭ͕�ϮϯϭͲϰϰ͘ 
�ďƌŝŽƵĞů͕�,͕͘�DĂƌƚşŶͲWůĂƚĞƌŽ͕��͕͘�DĂƋƵĞĚĂ͕�D͕͘�sĂůĚŝǀŝĂ͕��͕͘�
DĂƌƚşŶĞǌͲ�ƵĞŶŽ͕�D͕͘�ϮϬϬϴ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝĂů�
ĐŽŵŵƵŶŝƚǇ�ŝŶ�Ă�^ƉĂŶŝƐŚ�ĨĂƌŵŚŽƵƐĞ�ĐŚĞĞƐĞ�ĂƐ�ƌĞǀĞĂůĞĚ�ďǇ�
ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮϳ͕�ϮϬϬͲϴ͘ 
^ĞŶŐƵŶ͕�/͘z͕͘�EŝĞůƐĞŶ͕��͘^͕͘�<ĂƌĂƉŝŶĂƌ͕�D͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϬϵ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dĂƌŚĂŶĂ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�
&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϯϱ͕�ϭϬϱͲϭϭ͘

�d���ϭϮϮϵϭ &ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͕͘�ϭϵϴϵ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲƌĞƐŝƐƚĂŶƚ�
ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘ 
ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϳϵʹϮϴϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ DĂĐƌŽĐŽĐĐƵƐ DĂĐƌŽĐŽĐĐƵƐ�ĐĂƐĞŽůǇƚŝĐƵƐ �ĂŝƌǇ͕�DĞĂƚ �ŚŽǁŵŝŬ͕�d͘�DĂƌƚŚ͕��͘,͕͘�ϭϵϵϬ͘�ZŽůĞ�ŽĨ�DŝĐƌŽĐŽĐĐƵƐ�ĂŶĚ�
WĞĚŝŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͘�:͘��ĂŝƌǇ�^Đŝ�ϳϯ͕�ϴϱϵͲϴϲϲ͘

�d���ϭϯϱϰϴ� <ůŽŽƐ͕�t͘�͕͘��ĂůůĂƌĚ͕��͘E͕͘�'ĞŽƌŐĞ͕��͘'͕͘tĞďƐƚĞƌ͕�:͘�͕͘�
,ƵďŶĞƌ͕�Z͘:͕͘�>ƵĚǁŝŐ͕�t͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�&ŝĞĚůĞƌ͕�&͘�
^ĐŚƵďĞƌƚ͕�<͕͘�ϭϵϵϴ͘��ĞůŝŵŝƚŝŶŐ�ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƚŚƌŽƵŐŚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�DĂĐƌŽĐŽĐĐƵƐ�ĐĂƐĞŽůǇƚŝĐƵƐ�ŐĞŶ͘�
ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ�ĞƋƵŝƉĞƌĐŝĐƵƐ�ƐƉ͘�
ŶŽǀ͕͘�DĂĐƌŽĐŽĐĐƵƐ�ďŽǀŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ�
ĐĂƌŽƵƐĞůŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϴϱϵͲϴϳϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ĂƌŶŽďĂĐƚĞƌŝĂĐĞĂĞ DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ�
ƉƐǇĐŚƌŽƚŽůĞƌĂŶƐ�

�ĂŝƌǇ /ƐŚŝŬĂǁĂ�D͕�<ŽĚĂŵĂ�<͕�zĂƐƵĚĂ�,͕�KŬĂŵŽƚŽͲ<ĂŝŶƵŵĂ��͕�<ŽŝǌƵŵŝ�
<͕�zĂŵĂƐĂƚŽ�<͘�ϮϬϬϳ͘�WƌĞƐĞŶĐĞ�ŽĨ�ŚĂůŽƉŚŝůŝĐ�ĂŶĚ�ĂůŬĂůŝƉŚŝůŝĐ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ǀĂƌŝŽƵƐ�ĐŚĞĞƐĞƐ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�
ϰϰ͕ϯϬϴͲϭϯ͘

E�/D�ϭϯϴϳϯ�
/�DϭϰϵϴϬ�
�^D�ϭϵϱϴϮ�
E�Z�ϭϬϬϬϬϮ

/ƐŚŝŬĂǁĂ�D͕͘�EĂŬĂũŝŵĂ�<͕͘�zĂŶĂŐŝ�D͕͘�zĂŵĂŵŽƚŽ�z͘�ĂŶĚ�
zĂŵĂƐĂƚŽ�<͘�ϮϬϬϯ͘�DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ�ƉƐǇĐŚƌŽƚŽůĞƌĂŶƐ�
ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�Ă�ŚĂůŽƉŚŝůŝĐ�ĂŶĚ�ĂůŬĂůŝƉŚŝůŝĐ�ŵĂƌŝŶĞ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂƌŝŶĞ�ŽƌŐĂŶŝƐŵƐ�ŝŶ�
ƚĞŵƉĞƌĂƚĞ�ĂŶĚ�ƐƵďƚƌŽƉŝĐĂů�ĂƌĞĂƐ�ŽĨ�:ĂƉĂŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕ϳϭϭͲϳϮϬ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽďĂĐƚĞƌŝĂĐĞĂĞ DŝĐƌŽďĂĐƚĞƌŝƵŵ DŝĐƌŽďĂĐƚĞƌŝƵŵ�ĨŽůŝŽƌƵŵ� �ĂŝƌǇ �ĞĞƚĂĞ�W͕��ŽŶŶĂƌŵĞ�W͕�^ƉŝŶŶůĞƌ�,�͕�,ĞůŝŶĐŬ�^͘�ϮϬϬϳ͘�WƌŽĚƵĐƚŝŽŶ�
ŽĨ�ǀŽůĂƚŝůĞ�ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ�ďǇ�ďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ƐƵƌĨĂĐĞͲƌŝƉĞŶĞĚ�&ƌĞŶĐŚ�ĐŚĞĞƐĞƐ͘��ƉƉů�DŝĐƌŽďŝŽů�
�ŝŽƚĞĐŚŶŽů͘�ϳϲ͕ϭϭϲϭͲϳϭ͘

�^D�ϭϮϵϲϲ �ĞŚƌĞŶĚƚ�h͕͘�hůƌŝĐŚ��͘�ĂŶĚ�^ĐŚƵŵĂŶŶ�W͘�ϮϬϬϭ͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�DŝĐƌŽďĂĐƚĞƌŝƵŵ�ĨŽůŝŽƌƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
DŝĐƌŽďĂĐƚĞƌŝƵŵ�ƉŚǇůůŽƐƉŚĂĞƌĂĞ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ƉŚǇůůŽƐƉŚĞƌĞƐ�ŽĨ�ŐƌĂƐƐĞƐ�ĂŶĚ�ƚŚĞ�ƐƵƌĨĂĐĞ�
ůŝƚƚĞƌ�ĂĨƚĞƌ�ŵƵůĐŚŝŶŐ�ƚŚĞ�ƐǁĂƌĚ͕�ĂŶĚ�ƌĞĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�
ŽĨ��ƵƌĞŽďĂĐƚĞƌŝƵŵ�ƌĞƐŝƐƚĞŶƐ�;&ƵŶŬĞ�Ğƚ�Ăů͘�ϭϵϵϴͿ�ĂƐ�
DŝĐƌŽďĂĐƚĞƌŝƵŵ�ƌĞƐŝƐƚĞŶƐ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϭ͕ϭϮϲϳͲϭϮϳϲ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽďĂĐƚĞƌŝĂĐĞĂĞ DŝĐƌŽďĂĐƚĞƌŝƵŵ DŝĐƌŽďĂĐƚĞƌŝƵŵ�
ŐƵďďĞĞŶĞŶƐĞ

�ĂŝƌǇ �ŽĐŬĞůŵĂŶŶ͕�t͕͘�tŝůůĞŵƐ͕�<͘W͕͘�EĞǀĞ͕�,͕͘�,ĞůůĞƌ͕�<͘,͕͘�ϮϬϬϱ͘�
�ƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�ƐŵĞĂƌ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�ϭϱ͕�ϳϭϵͲϳϯϮ͘

�>D'�
^ͲϭϵϮϲϯ�

�ƌĞŶŶĂŶ͕�E͘D͕͘��ƌŽǁŶ͕�Z͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕��͘�͕͘�
�ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘��ŽŐĂŶ͕�d͘D͕͘�&Žǆ͕�W͘&͕͘�
ϮϬϬϭ͘�DŝĐƌŽďĂĐƚĞƌŝƵŵ�ŐƵďďĞĞŶĞŶƐĞ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�
ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�Ă�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘��/ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ��ϱϭ͕�
ϭϵϲϵͲϭϵϳϲ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ DŝĐƌŽĐŽĐĐƵƐ DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ �ĂŝƌǇ �ŽŶŶĂƌŵĞ͕�W͕͘�>ĂƉĂĚĂƚĞƐĐƵ͕��͕͘�zǀŽŶ͕�D͕͘�^ƉŝŶŶůĞƌ͕�,͘�͕͘�
>ͲŵĞƚŚŝŽŶŝŶĞ�ĚĞŐƌĂĚĂƚŝŽŶ�ƉŽƚĞŶƚŝĂůŝƚŝĞƐ�ŽĨ�ĐŚĞĞƐĞͲƌŝƉĞŶŝŶŐ�
ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ͘�:��ĂŝƌǇ�ZĞƐ͘�ϲϴ͕�ϲϲϯͲϳϰ͘

�d���ϰϲϵϴ tŝĞƐĞƌ͕�D͕͘��ĞŶŶĞƌ͕��͘�͘D͕͘�<ĂŵƉĨĞƌ͕�W͕͘�^ĐŚƵŵĂŶŶ͕�W͕͘�
dŝŶĚĂůů͕��͕͘�^ƚĞŝŶĞƌ͕�h͕͘�sǇďŝƌĂů͕��͕͘�>Ƶďŝƚǌ͕�t͕͘�DĂƐǌĞŶĂŶ͕�
�͘D͕͘�WĂƚĞů͕��͘<͘�͕͘�^ĞǀŝŽƵƌ͕�Z͘:͕͘�ZĂĚĂǆ͕��͕͘��ƵƐƐĞ͕�,͘:͕͘�
ϮϬϬϮ͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͕�
DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ�;�ŽŚŶ�ϭϴϳϮͿ�ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ�
;<ůŽŽƐ�Ğƚ�Ăů͘�ϭϵϳϰͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘ϱϮ͕�
ϲϮϵͲϲϯϳ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŝĐƌŽĐŽĐĐĂĐĞĂĞ DŝĐƌŽĐŽĐĐƵƐ DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ Meat 'ĂƌĐşĂ�&ŽŶƚĄŶ͕�D͘�͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ�ΗΗĂŶĚƌŽůůĂΗΗ͕�Ă�^ƉĂŶŝƐŚ�ƚƌĂĚŝƚŝŽŶĂů�ƉŽƌŬ�ƐĂƵƐĂŐĞ͘��&ŽŽĚ�
DŝĐƌŽďŝŽů͘�Ϯϰ͕�ϱϮͲϴ͘�

�d���Ϯϳϱϲϲ tŝĞƐĞƌ͕�D͕͘��ĞŶŶĞƌ͕��͘�͘D͕͘�<ĂŵƉĨĞƌ͕�W͕͘�^ĐŚƵŵĂŶŶ͕�W͕͘�
dŝŶĚĂůů͕��͕͘�^ƚĞŝŶĞƌ͕�h͕͘�sǇďŝƌĂů͕��͕͘�>Ƶďŝƚǌ͕�t͕͘�DĂƐǌĞŶĂŶ͕�
�͘D͕͘�WĂƚĞů͕��͘<͘�͕͘�^ĞǀŝŽƵƌ͕�Z͘:͕͘�ZĂĚĂǆ͕��͕͘��ƵƐƐĞ͕�,͘:͕͘�
ϮϬϬϮ͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͕�
DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ�;�ŽŚŶ�ϭϴϳϮͿ�ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ�
;<ůŽŽƐ�Ğƚ�Ăů͘�ϭϵϳϰͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘ϱϮ͕�
ϲϮϵͲϲϯϳ

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ KĞŶŽĐŽĐĐƵƐ KĞŶŽĐŽĐĐƵƐ�ŽĞŶŝ� tŝŶĞ �ĚǁĂƌĚƐ͕��͘'͕͘�ϭϵϴϵ͘�/ŶĚƵĐŝŶŐ�ŵĂůŽůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŝŶ�ǁŝŶĞƐ͘�
�ŝŽƚĞĐŚŶŽů��Ěǀ͘�ϳ͕�ϯϯϯͲϲϬ͘

�d���ϮϯϮϳϵ �ŝĐŬƐ͕�>͘D͕͘�ϭϵϵϱ͘�WƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�>ĞƵĐŽŶŽƐƚŽĐ�
ŽĞŶŽƐ�ĂƐ�KĞŶŽĐŽĐĐƵƐ�ŽĞŶŝ�΀ĐŽƌƌŝŐ͘΁�ŐĞŶ͘�ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�
/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϯϵϱͲϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ĂĐŝĚŝůĂĐƚŝĐŝ �ĂŝƌǇ͕�DĞĂƚ >ĞƌŽǇ͕�&͕͘�ϮϬϬϲ͘�&ƵŶĐƚŝŽŶĂů�ŵĞĂƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�
ƐĂƵƐĂŐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘ 
�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϳϬͲϴϱ͘

�d���ϯϯϯϭϰ ΀>ŝŶĚŶĞƌ͕�W͕͘�ϭϴϴϳ͘�mďĞƌ�ĞŝŶ�ŶĞƵĞƐ�ŝŶ�DĂůǌŵĂŝƐĐŚĞŶ�
ǀŽƌŬŽŵŵĞŶĚĞƐ͕�ŵŝůĐŚƐćƵƌĞďŝůĚĞŶĚĞƐ�&ĞƌŵĞŶƚ͘�
tŽĐŚĞŶƐĐŚƌŝĨƚ�ĨƵƌ��ƌĂƵĞƌĞŝ�ϰ͕�ϰϯϳͲϰϰϬ͘΁

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ĐĞƌĞǀŝƐŝĂĞ tŝŶĞ 'ŽƌĚŽŶ�:͕͘�WŝůŽŶĞ͕�ZĂůƉŚ��͕͘�<ƵŶŬĞĞ͕�ĂŶĚ��ŝŶƐŵŽŽƌ�tĞďď���
;ϭϵϲϲͿ͗��ŚĞŵŝĐĂů��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�&ĞƌŵĞŶƚĞĚ�ǁŝƚŚ�
sĂƌŝŽƵƐ�DĂůŽͲůĂĐƚŝĐ��ĂĐƚĞƌŝĂ͕��WW>/���D/�ZK�/K>K'z͕�sŽů͘�ϭϰ͕�
EŽ͘�ϰ͕�Ɖ͘�ϲϬϴͲϲϭϱ

�^D��ϮϬϯϯϭ�
�d���Ϯϵϯϱϴ

^ŬĞƌŵĂŶ�s�͕�Ğƚ�Ăů͘��ƉƉƌŽǀĞĚ�ůŝƐƚƐ�ŽĨ�ďĂĐƚĞƌŝĂů�ŶĂŵĞƐ͘�/Ŷƚ�
:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϯϬ͗�ϮϮϱͲϰϮϬ͕�ϭϵϴϬ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ĚĂŵŶŽƐƵƐ �ĞĞƌ͕�tŝŶĞ ^ŶĂƵǁĂĞƌƚ͕�/ƐĂďĞů͕�^ƚƌĂŐŝĞƌ�WŝĞƚĞƌ͕��Ğ�sƵǇƐƚ�>ƵĐ�ĂŶĚ�sĂŶĚĂŵŵĞ�
WĞƚĞƌ͘�ϮϬϭϱ͘��ŽŵƉĂƌĂƚŝǀĞ�ŐĞŶŽŵĞ�ĂŶĂůǇƐŝƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�
ĚĂŵŶŽƐƵƐ�>D'�ϮϴϮϭϵ͕�Ă�ƐƚƌĂŝŶ�ǁĞůůͲĂĚĂƉƚĞĚ�ƚŽ�ƚŚĞ�ďĞĞƌ�
ĞŶǀŝƌŽŶŵĞŶƚ͘��D��'ĞŶŽŵŝĐƐ͖�ϮϬϭϱ͕�ϭϲ͕�ƉϭͲϭϮ͘�>ŽŶǀĂƵĚͲ&ƵŶĞů�
�͕͘�:ŽǇĞƵǆ��͘�ĂŶĚ�>ĞĚŽƵǆ�K͘�;ϭϵϵϭͿ͗�^ƉĞĐŝĨŝĐ�ĞŶƵŵĞƌĂƚŝŽŶ�ŽĨ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ŐƌĂƉĞ�ŵƵƐƚ�ĂŶĚ�ǁŝŶĞ�ďǇ�
ĐŽůŽŶǇ�ŚǇďƌŝĚŝǌĂƚŝŽŶ�ǁŝƚŚ�ŶŽŶͲŝƐŽƚŽƉŝĐ��E��WƌŽďĞƐ͕�:ŽƵƌŶĂů�ŽĨ�
�ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�sŽů͘�ϳϭ͕�Ɖ͘�ϱϬϭͲϱϬϵ

�^D��ϮϬϯϯϭ�
�d���Ϯϵϯϱϴ�

&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϭϵϵϬ��ƵŐ͖�ϱϴ;ϯͿ͗ϮϱϱͲϲϮ͘ 
dŚĞ�ƉŚǇůŽŐĞŶǇ�ŽĨ��ĞƌŽĐŽĐĐƵƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�ĂƐ�
ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͘ 
�ŽůůŝŶƐ�D�͕�tŝůůŝĂŵƐ��D͕�tĂůůďĂŶŬƐ�^͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϰϭ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ŝŶŽƉŝŶĂƚƵƐ tŝŶĞ �ŝĐŬƐ�>͘D͘d͘��ĂŶĚ��ŶĚŽ��͘�;ϮϬϬϵͿdĂǆŽŶŽŵŝĐ�^ƚĂƚƵƐ�ŽĨ�>ĂĐƚŝĐ�
�ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�tŝŶĞ�ĂŶĚ�<ĞǇ��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ƚŽ��ŝĨĨĞƌĞŶƚŝĂƚĞ�
^ƉĞĐŝĞƐ͕�^͘��Ĩƌ͘�:͘��ŶŽů͘�sŝƚŝĐ͕͘�sŽů͘�ϯϬ͕�EŽ͘�ϭ�

�^D��ϮϬϮϴϱ�
�d���ϰϵϵϬϮ

sĂůŝĚĂƚŝŽŶ�ůŝƐƚ�ŶŽ͘�Ϯϱ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͗�ϮϮϬͲϮϮϮ͕�
ϭϵϴϴ͘��ĂĐŬ�t͘��Ƶƌ�ƚĂǆŽŶŽŵŝĞ�ĚĞƌ�ŐĂƚƚƵŶŐ�WĞĚŝŽĐŽĐĐƵƐ͘�
dŚĞ�ƉŚĞŶŽƚǇƉĞ�ĂŶĚ�ŐĞŶŽƚǇƉĞ�ůŝŵŝƚƐ�ŽĨ�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�
WĞĚŝŽĐŽĐĐƵƐ�ƉƌĞǀŝŽƵƐůǇ�ŝĚĞŶƚŝĨ ŝĞĚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ƐƵďͲƌĂĐĞ�ǁŚŝĐŚ�ŝƐ�ĚĞƚƌŝŵĞŶƚĂů�ƚŽ�
ďĞĞƌ�ƋƵĂůŝƚǇ͗�WĞĚŝŽĐŽĐĐƵƐ�ŝŶŽƉŝŶĂƚƵƐ͘��ƌĂƵǁŝƐƐĞŶƐĐŚĂĨƚ�
ϯϭ͗�ϮϯϳͲϮϱϬ͕�ϯϭϮͲϯϮϬ͕�ϯϯϲͲϯϰϯ͕�ϭϵϳϴ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ƉĂƌǀƵůƵƐ tŝŶĞ �ƌĞǀĂůŽͲsŝůůĞŶĂ͕�D͕͘��ĂƌƚŽǁƐŬǇ͕��͘:͕͘��ĂƉŽŶĞ͕��͕͘�^ĞĨƚŽŶ͕�D͘�͕͘�
ϮϬϭϬ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ŝŶĚŽůĞ�ďǇ�ǁŝŶĞͲĂƐƐŽĐŝĂƚĞĚ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�
ƵŶĚĞƌ�ŽĞŶŽůŽŐŝĐĂů�ĐŽŶĚŝƚŝŽŶƐ͘&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϳ;ϱͿ͗ϲϴϱͲϵϬ͘��͘�
'͘��ĚǁĂƌĚƐ͕�:͘��͘�WĞƚĞƌƐŽŶ͕�d͘��͘��ŽǇůƐƚŽŶ͕�d͘��͘�sĂƐŝůĞ�;ϭϵϵϰͿ͗�
/ŶƚĞƌĂĐƚŝŽŶƐ��ĞƚǁĞĞŶ�>ĞƵĐŽŶŽƐƚŽĐ�ŽĞŶŽƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�ƐƉƉ͘�
�ƵƌŝŶŐ�sŝŶŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ZĞĚ�tŝŶĞƐ͕��ŵ�:��ŶŽů�sŝƚŝĐ͕�sŽů͘�ϰϱ͕�Ɖ͘�
ϰϵͲϱϱ

�d���ϭϵϯϳϭ 'ƵŶƚŚĞƌ͕�,͘>͕͘�tŚŝƚĞ͕�,͘Z͕͘�ϭϵϲϭ͘�dŚĞ�ĐƵůƚƵƌĂů�ĂŶĚ�
ƉŚǇƐŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌƐ�ŽĨ�ƚŚĞ�ƉĞĚŝŽĐŽĐĐŝ͘�:͘�'ĞŶ͘�
DŝĐƌŽďŝŽů͘�Ϯϲ͗ϭϴϱͲϭϵϳ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ƉĞŶƚŽƐĂĐĞƵƐ DĞĂƚ͕�&ŝƐŚ͕�
�ĂŝƌǇ͕��ĞĞƌ͕�
tŝŶĞ͕�&ƌƵŝƚ͕�
sĞŐĞƚĂďůĞ�
ďĞǀĞƌĂŐĞƐ

>ĞƌŽǇ͕�&͕͘�ϮϬϬϲ͘�&ƵŶĐƚŝŽŶĂů�ŵĞĂƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�
ƐĂƵƐĂŐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϳϬͲϴϱ͘������������������������������������������
WĂǀĞůƐ�^ĞŵũŽŶŽǀƐ�ĂŶĚ�WĞƚĞƌŝƐ��ŝŬŵĂŶŝƐ͕�ϮϬϬϴ͘�ǀĂůƵĂƚŝŽŶ�
ŽĨ�ŶŽǀĞů�ůĂĐƚŽƐĞͲƉŽƐŝƚŝǀĞ�ĂŶĚ�ĞǆŽƉŽůǇƐĂĐĐŚĂƌŝĚĞƉƌŽĚƵĐŝŶŐ�
ƐƚƌĂŝŶ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�ƉĞŶƚŽƐĂĐĞƵƐ�ĨŽƌ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͘�
�ƵƌŽƉĞĂŶ�&ŽŽĚ�ZĞƐĞĂƌĐŚ�Θ�dĞĐŚŶŽůŽŐǇ�ϮϮϳ�/ƐƐƵĞ�ϯ͕�ƉϴϱϭͲϴϱϲ͘�������������������������������������������������������������
ZŽĚƌŝŐƵĞǌ��͘�s͘�ĂŶĚ�DĂŶĐĂ�ĚĞ�EĂĚƌĂ�D͘��͘�;ϭϵϵϰͿ͗�^ƵŐĂƌ�ĂŶĚ�
ŽƌŐĂŶŝĐ�ĂĐŝĚ�ŵĞƚĂďŽůŝƐŵ�ŝŶ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�
ƉĞŶƚŽƐĂĐĞƵƐ�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ŽĞŶŽƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞ͕�:ŽƵƌŶĂů�
ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�ǀŽů͘�
ϳϳ͕�Ɖ͘�ϲϭͲϲϲ͘�>Ƶŝ�,͘�͘�Θ��>Ƶŝ�^͘^͘d͘�ϭϵϴϭ��ĨĨĞĐƚƐ�ŽĨ�ŵĂůŽͲůĂĐƚŝĐ�
ĨĞƌŵĞŶƚĂƚŝǀĞ�ďĂĐƚĞƌŝĂ�ŽŶ�ƚŚĞ�ĂĐŝĚŝƚǇ�ŽĨ�ǁŚŝƚĞ�ǁŝŶĞ͕�dĂŝǁĂŶŝĂ͕�
sŽů͘�Ϯϲ͘�WĂůƵĚĂŶͲDƺůůĞƌ͕��͕͘�ϭϵϵϵ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�dŚĂŝ�ůŽǁͲƐĂůƚ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�
ĂŶĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�ŐĂƌůŝĐ�ĂƐ�ƐƵďƐƚƌĂƚĞ�ĨŽƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϰϲ͕�ϮϭϵͲϮϵ͘

�d���ϯϯϯϭϲ DĞĞƐ͕�Z͘,͕͘�ϭϵϯϰ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ��ŝĞƌƐĂƌĐŝŶĂ͘�
dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘΁

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĂĐŝĚŝƉƌŽƉŝŽŶŝĐŝ

�ĂŝƌǇ͕�ǀĞŐĞƚĂďůĞ�
ũƵŝĐĞ

^ŚĞƌŵĂŶ͕�:͘D͕͘�ϭϵϮϭ͘�dŚĞ�ĐĂƵƐĞ�ŽĨ�ĞǇĞƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ�ĨůĂǀŽƌ�
ŽĨ��ŵŵĞŶƚĂů�ĐŚĞĞƐĞ͘�:͘��ĂĐƚ͘�ϲ͕�ϯϳϵͲϯϵϮ͘�tĂƌŵŝŶƐŬĂͲZĂĚǇŬŽ͕�/͖͘�
>ĂŶŝĞǁƐŬĂͲdƌŽŬĞŶŚĞŝŵ͕�>͖͘�'ĞƌůŝĐŚ͕�:͘�ϮϬϬϲ͘�&ĞƌŵĞŶƚĞĚ�ŵƵůƚŝͲ
ǀĞŐĞƚĂďůĞ�ũƵŝĐĞƐ�ƐƵƉƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ĐĞůů�
ďŝŽŵĂƐƐ�ͬ�&ĞƌŵĞŶƚŽǁĂŶĞ�ƐŽŬŝ�ǁŝĞůŽǁĂƌǌǇǁŶĞ�ƐƵƉůĞŵĞŶƚŽǁĂŶĞ�
ďŝŽŵĂƐĂ�ŬŽŵŽƌĞŬ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘WŽůŝƐŚ�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�ĂŶĚ�
EƵƚƌŝƚŝŽŶ�^ĐŝĞŶĐĞƐ�;WŽůĂŶĚͿ͘�ϮϬϬϲ͘�ǀ͘�ϭϱͬϱϲ;ϰͿ�Ɖ͘�ϰϯϯͲϰϯϲ

�d���ϮϱϱϲϮ KƌůĂͲ:ĞŶƐĞŶ͕�^͕͘�ϭϵϬϵ͘��ŝĞ�,ĂƵƉƚůŝŶŝĞŶ�ĚĞƐ�ŶĂƚƺƌůŝĐŚĞŶ�
�ĂŬƚĞƌŝĞŶƐǇƐƚĞŵƐ͘��ď͘��ĂŬƚĞƌŝŽů͕͘��ďƚ͘�Ϯ�ϮϮ͕�ϯϬϱͲϯϰϲ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ

WƌŽƉŝŽŶŝͲ 
ďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ�  
ƐƵďƐƉ͘ 
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ

�ĂŝƌǇ sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘

�d���ϲϮϬϳ DŽŽƌĞ͕�t͘�͘�͕͘�,ŽůĚĞŵĂŶ͕�>͘s͕͘�ϭϵϳϰ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�
ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�Θ�
tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϲϯϯʹϲϰϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ

WƌŽƉŝŽŶŝͲ 
ďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ�  
ƐƵďƐƉ͘ƐŚĞƌŵĂŶŝŝ

�ĂŝƌǇ sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘

�d���ϵϲϭϰ DŽŽƌĞ͕�t͘�͘�͕͘�,ŽůĚĞŵĂŶ͕�>͘s͕͘�ϭϵϳϰ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�
ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�Θ�
tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϲϯϯʹϲϰϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ũĞŶƐĞŶŝŝ �ĂŝƌǇ͕�ǀĞŐĞƚĂďůĞ�
ũƵŝĐĞ

sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘�tĂƌŵŝŶƐŬĂͲZĂĚǇŬŽ͕�/͖͘�>ĂŶŝĞǁƐŬĂͲ
dƌŽŬĞŶŚĞŝŵ͕�>͖͘�'ĞƌůŝĐŚ͕�:͘�ϮϬϬϲ͘�&ĞƌŵĞŶƚĞĚ�ŵƵůƚŝͲǀĞŐĞƚĂďůĞ�
ũƵŝĐĞƐ�ƐƵƉƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ĐĞůů�ďŝŽŵĂƐƐ�ͬ�
&ĞƌŵĞŶƚŽǁĂŶĞ�ƐŽŬŝ�ǁŝĞůŽǁĂƌǌǇǁŶĞ�ƐƵƉůĞŵĞŶƚŽǁĂŶĞ�ďŝŽŵĂƐĂ�
ŬŽŵŽƌĞŬ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘WŽůŝƐŚ�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�ĂŶĚ�
EƵƚƌŝƚŝŽŶ�^ĐŝĞŶĐĞƐ�ϮϬϬϲ͘�ǀ͘�ϭϱͬϱϲ;ϰͿ�Ɖ͘�ϰϯϯͲϰϯϲ

�^D�ϮϬϱϯϱ �ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<͘,͕͘�ϭϵϵϰ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ�
ĚŝǀĞƌƐŝƚǇ�ŝŶ�>ĞĞƌĚĂŵŵĞƌ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϮϮ͕�ϮϱϳͲϲϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƚŚŽĞŶŝŝ �ĂŝƌǇ sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘

E�&�ϱϲϴ �ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<Ͳ,͘:͕͘�ϭϵϵϭ͘���ŶƵŵĞƌŝĐĂů�ƚĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ�ŽĨ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƐƚƌĂŝŶƐ�ĨƌŽŵ�ĚĂŝƌǇ�ƐŽƵƌĐĞƐ͘�
:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϳϭ͕�ϰϬϳʹϰϭϲ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ WƐĞƵĚŽŵŽŶĂĚĂĐĞĂĞ WƐĞƵĚŽŵŽŶĂƐ WƐĞƵĚŽŵŽŶĂƐ�ƐǇƌŝŶŐĂĞ sĂƌŝŽƵƐ >ŝ͕�:͕͘�/ǌƋƵŝĞƌĚŽ͕�D͘�W͘�ĂŶĚ�>ĞĞ͕�d͘Ͳ�͘�;ϭϵϵϳͿ͕��ĨĨĞĐƚƐ�ŽĨ�ŝĐĞͲ
ŶƵĐůĞĂƚŝŽŶ�ĂĐƚŝǀĞ�ďĂĐƚĞƌŝĂ�ŽŶ�ƚŚĞ�ĨƌĞĞǌŝŶŐ�ŽĨ�ƐŽŵĞ�ŵŽĚĞů�ĨŽŽĚ�
ƐǇƐƚĞŵƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͕�
ϯϮ͗�ϰϭʹϰϵ͘�ĚŽŝ͗ϭϬ͘ϭϬϰϲͬũ͘ϭϯϲϱͲϮϲϮϭ͘ϭϵϵϳ͘ϬϬϯϴϬ͘ǆ

�^DͲϭϬϲϬϰ͕�
�^DͲϲϲϵϯ

�ŶǌĂŝ͕�z͖�<ŝŵ͕�,͖�WĂƌŬ͕�:z͖�tĂŬĂďĂǇĂƐŚŝ͕�,͖�KǇĂŝǌƵ͕�,�
;ϮϬϬϬͿ͘�ΗWŚǇůŽŐĞŶĞƚŝĐ�ĂĨĨŝůŝĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƐĞƵĚŽŵŽŶĂĚƐ�
ďĂƐĞĚ�ŽŶ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞΗ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�
ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ͘�ϱϬ�;ϰͿ͗�
ϭϱϲϯʹϴϵ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŽƌĂǆĞůůĂĐĞĂĞ WƐǇĐŚƌŽďĂĐƚĞƌ� WƐǇĐŚƌŽďĂĐƚĞƌ�ĐŝďĂƌŝƵƐ �ĂŝƌǇ &ĞůŝŐŝŶŝ�D͕�WĂŶĞůůŝ�^͕��ƵĨĨŽŶŝ�:E͕��ŽŶĂĐŝŶĂ��͕��ŶĚƌŝŐŚĞƚƚŽ��͕�
>ŽŵďĂƌĚŝ��͕�ϮϬϭϮ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝŽƚĂ�ƉƌĞƐĞŶƚ�ŽŶ�ƚŚĞ�
ƐƵƌĨĂĐĞ�ŽĨ�dĂůĞŐŐŝŽ�ĐŚĞĞƐĞ�ƵƐŝŶŐ�W�ZͲ�''��ĂŶĚ�Z�W�ͲW�Z͘��:�
&ŽŽĚ�^Đŝ͘�ϳϳ;ϭϭͿ͗DϲϬϵͲϭϱ

�^DϭϲϯϮϳ :hE'�;^͘z͘Ϳ͕�>���;D͘,͘Ϳ͕�K,�;d͘<͘Ϳ͕�W�Z<�;z͘,͘Ϳ�ĂŶĚ�zKKE�
;:͘,͘Ϳ��WƐǇĐŚƌŽďĂĐƚĞƌ�ĐŝďĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ũĞŽƚŐĂů͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�<ŽƌĞĂŶ�ĨĞƌŵĞŶƚĞĚ�ƐĞĂĨŽŽĚ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϮϬϬϱ͕�ϱϱ͕�ϱϳϳͲϱϴϮ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŽƌĂǆĞůůĂĐĞĂĞ WƐǇĐŚƌŽďĂĐƚĞƌ� WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ �ĂŝƌǇ /ƌůŝŶŐĞƌ�&͕�zƵŶŐ�^�͕�^ĂƌƚŚŽƵ��^͕��ĞůďğƐͲWĂƵƐ��͕�DŽŶƚĞů�D�͕�
�ŽƚŽŶ��͕��ŽƚŽŶ�D͕�,ĞůŝŶĐŬ�^͕͘�ϮϬϭϮ͘��ĐŽůŽŐŝĐĂů�ĂŶĚ�ĂƌŽŵĂƚŝĐ�
ŝŵƉĂĐƚ�ŽĨ�ƚǁŽ�'ƌĂŵͲŶĞŐĂƚŝǀĞ�ďĂĐƚĞƌŝĂ�;WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ�
ĂŶĚ�,ĂĨŶŝĂ�ĂůǀĞŝͿ�ŝŶŽĐƵůĂƚĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ǁŚŽůĞ�ŵŝĐƌŽďŝĂů�
ĐŽŵŵƵŶŝƚǇ�ŽĨ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŵĞĂƌ�ƐŽĨƚ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϱϯ;ϯͿ͗ϯϯϮͲϴ͘�

:�DϭϮϲϬϭ zKKE�;:͘,͘Ϳ͕�>���;�͘,͘Ϳ͕�<�E'�;^͘:͘Ϳ�ĂŶĚ�K,�;d͘<͘Ϳ͗�
WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐĞĂ�ǁĂƚĞƌ�
ŽĨ�ƚŚĞ�^ŽƵƚŚ�^ĞĂ�ŝŶ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�
ϮϬϬϱ͕�ϱϱ͕�ϭϴϴϱͲϭϴϵϬ͘�

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐĂƌŶŽƐƵƐ�ƐƵďƐƉ͘�
ƵƚŝůŝƐ�

Meat DĂƌĐŚĞƐŝŶŝ͕��͕͘�ϭϵϵϮ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĞǀĞŶƚƐ�ĚƵƌŝŶŐ�ĐŽŵŵĞƌĐŝĂů�
ŵĞĂƚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�:��ƉƉů��ĂĐƚĞƌŝŽů͘�ϳϯ͕�ϮϬϯͲϵ͘

�^D�ϭϭϲϳϲ WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�
t͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�
ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�
;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϲϱϭͲϲϱϴ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϰϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ŝŶŽƉŝŶĂƚƵƐ tŝŶĞ �ŝĐŬƐ�>͘D͘d͘��ĂŶĚ��ŶĚŽ��͘�;ϮϬϬϵͿdĂǆŽŶŽŵŝĐ�^ƚĂƚƵƐ�ŽĨ�>ĂĐƚŝĐ�
�ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�tŝŶĞ�ĂŶĚ�<ĞǇ��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ƚŽ��ŝĨĨĞƌĞŶƚŝĂƚĞ�
^ƉĞĐŝĞƐ͕�^͘��Ĩƌ͘�:͘��ŶŽů͘�sŝƚŝĐ͕͘�sŽů͘�ϯϬ͕�EŽ͘�ϭ�

�^D��ϮϬϮϴϱ�
�d���ϰϵϵϬϮ

sĂůŝĚĂƚŝŽŶ�ůŝƐƚ�ŶŽ͘�Ϯϱ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͗�ϮϮϬͲϮϮϮ͕�
ϭϵϴϴ͘��ĂĐŬ�t͘��Ƶƌ�ƚĂǆŽŶŽŵŝĞ�ĚĞƌ�ŐĂƚƚƵŶŐ�WĞĚŝŽĐŽĐĐƵƐ͘�
dŚĞ�ƉŚĞŶŽƚǇƉĞ�ĂŶĚ�ŐĞŶŽƚǇƉĞ�ůŝŵŝƚƐ�ŽĨ�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�
WĞĚŝŽĐŽĐĐƵƐ�ƉƌĞǀŝŽƵƐůǇ�ŝĚĞŶƚŝĨ ŝĞĚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ƐƵďͲƌĂĐĞ�ǁŚŝĐŚ�ŝƐ�ĚĞƚƌŝŵĞŶƚĂů�ƚŽ�
ďĞĞƌ�ƋƵĂůŝƚǇ͗�WĞĚŝŽĐŽĐĐƵƐ�ŝŶŽƉŝŶĂƚƵƐ͘��ƌĂƵǁŝƐƐĞŶƐĐŚĂĨƚ�
ϯϭ͗�ϮϯϳͲϮϱϬ͕�ϯϭϮͲϯϮϬ͕�ϯϯϲͲϯϰϯ͕�ϭϵϳϴ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ƉĂƌǀƵůƵƐ tŝŶĞ �ƌĞǀĂůŽͲsŝůůĞŶĂ͕�D͕͘��ĂƌƚŽǁƐŬǇ͕��͘:͕͘��ĂƉŽŶĞ͕��͕͘�^ĞĨƚŽŶ͕�D͘�͕͘�
ϮϬϭϬ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ŝŶĚŽůĞ�ďǇ�ǁŝŶĞͲĂƐƐŽĐŝĂƚĞĚ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�
ƵŶĚĞƌ�ŽĞŶŽůŽŐŝĐĂů�ĐŽŶĚŝƚŝŽŶƐ͘&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϳ;ϱͿ͗ϲϴϱͲϵϬ͘��͘�
'͘��ĚǁĂƌĚƐ͕�:͘��͘�WĞƚĞƌƐŽŶ͕�d͘��͘��ŽǇůƐƚŽŶ͕�d͘��͘�sĂƐŝůĞ�;ϭϵϵϰͿ͗�
/ŶƚĞƌĂĐƚŝŽŶƐ��ĞƚǁĞĞŶ�>ĞƵĐŽŶŽƐƚŽĐ�ŽĞŶŽƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�ƐƉƉ͘�
�ƵƌŝŶŐ�sŝŶŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ZĞĚ�tŝŶĞƐ͕��ŵ�:��ŶŽů�sŝƚŝĐ͕�sŽů͘�ϰϱ͕�Ɖ͘�
ϰϵͲϱϱ

�d���ϭϵϯϳϭ 'ƵŶƚŚĞƌ͕�,͘>͕͘�tŚŝƚĞ͕�,͘Z͕͘�ϭϵϲϭ͘�dŚĞ�ĐƵůƚƵƌĂů�ĂŶĚ�
ƉŚǇƐŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌƐ�ŽĨ�ƚŚĞ�ƉĞĚŝŽĐŽĐĐŝ͘�:͘�'ĞŶ͘�
DŝĐƌŽďŝŽů͘�Ϯϲ͗ϭϴϱͲϭϵϳ͘

Monera &ŝŵŝĐƵƚĞƐ >ĂĐƚŽďĂĐŝůůĂĐĞĂĞ WĞĚŝŽĐŽĐĐƵƐ WĞĚŝŽĐŽĐĐƵƐ�ƉĞŶƚŽƐĂĐĞƵƐ DĞĂƚ͕�&ŝƐŚ͕�
�ĂŝƌǇ͕��ĞĞƌ͕�
tŝŶĞ͕�&ƌƵŝƚ͕�
sĞŐĞƚĂďůĞ�
ďĞǀĞƌĂŐĞƐ

>ĞƌŽǇ͕�&͕͘�ϮϬϬϲ͘�&ƵŶĐƚŝŽŶĂů�ŵĞĂƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�
ƐĂƵƐĂŐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϳϬͲϴϱ͘������������������������������������������
WĂǀĞůƐ�^ĞŵũŽŶŽǀƐ�ĂŶĚ�WĞƚĞƌŝƐ��ŝŬŵĂŶŝƐ͕�ϮϬϬϴ͘�ǀĂůƵĂƚŝŽŶ�
ŽĨ�ŶŽǀĞů�ůĂĐƚŽƐĞͲƉŽƐŝƚŝǀĞ�ĂŶĚ�ĞǆŽƉŽůǇƐĂĐĐŚĂƌŝĚĞƉƌŽĚƵĐŝŶŐ�
ƐƚƌĂŝŶ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�ƉĞŶƚŽƐĂĐĞƵƐ�ĨŽƌ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͘�
�ƵƌŽƉĞĂŶ�&ŽŽĚ�ZĞƐĞĂƌĐŚ�Θ�dĞĐŚŶŽůŽŐǇ�ϮϮϳ�/ƐƐƵĞ�ϯ͕�ƉϴϱϭͲϴϱϲ͘�������������������������������������������������������������
ZŽĚƌŝŐƵĞǌ��͘�s͘�ĂŶĚ�DĂŶĐĂ�ĚĞ�EĂĚƌĂ�D͘��͘�;ϭϵϵϰͿ͗�^ƵŐĂƌ�ĂŶĚ�
ŽƌŐĂŶŝĐ�ĂĐŝĚ�ŵĞƚĂďŽůŝƐŵ�ŝŶ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�
ƉĞŶƚŽƐĂĐĞƵƐ�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ŽĞŶŽƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞ͕�:ŽƵƌŶĂů�
ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�ǀŽů͘�
ϳϳ͕�Ɖ͘�ϲϭͲϲϲ͘�>Ƶŝ�,͘�͘�Θ��>Ƶŝ�^͘^͘d͘�ϭϵϴϭ��ĨĨĞĐƚƐ�ŽĨ�ŵĂůŽͲůĂĐƚŝĐ�
ĨĞƌŵĞŶƚĂƚŝǀĞ�ďĂĐƚĞƌŝĂ�ŽŶ�ƚŚĞ�ĂĐŝĚŝƚǇ�ŽĨ�ǁŚŝƚĞ�ǁŝŶĞ͕�dĂŝǁĂŶŝĂ͕�
sŽů͘�Ϯϲ͘�WĂůƵĚĂŶͲDƺůůĞƌ͕��͕͘�ϭϵϵϵ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�dŚĂŝ�ůŽǁͲƐĂůƚ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�
ĂŶĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�ŐĂƌůŝĐ�ĂƐ�ƐƵďƐƚƌĂƚĞ�ĨŽƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϰϲ͕�ϮϭϵͲϮϵ͘

�d���ϯϯϯϭϲ DĞĞƐ͕�Z͘,͕͘�ϭϵϯϰ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ��ŝĞƌƐĂƌĐŝŶĂ͘�
dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘΁

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĂĐŝĚŝƉƌŽƉŝŽŶŝĐŝ

�ĂŝƌǇ͕�ǀĞŐĞƚĂďůĞ�
ũƵŝĐĞ

^ŚĞƌŵĂŶ͕�:͘D͕͘�ϭϵϮϭ͘�dŚĞ�ĐĂƵƐĞ�ŽĨ�ĞǇĞƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ�ĨůĂǀŽƌ�
ŽĨ��ŵŵĞŶƚĂů�ĐŚĞĞƐĞ͘�:͘��ĂĐƚ͘�ϲ͕�ϯϳϵͲϯϵϮ͘�tĂƌŵŝŶƐŬĂͲZĂĚǇŬŽ͕�/͖͘�
>ĂŶŝĞǁƐŬĂͲdƌŽŬĞŶŚĞŝŵ͕�>͖͘�'ĞƌůŝĐŚ͕�:͘�ϮϬϬϲ͘�&ĞƌŵĞŶƚĞĚ�ŵƵůƚŝͲ
ǀĞŐĞƚĂďůĞ�ũƵŝĐĞƐ�ƐƵƉƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ĐĞůů�
ďŝŽŵĂƐƐ�ͬ�&ĞƌŵĞŶƚŽǁĂŶĞ�ƐŽŬŝ�ǁŝĞůŽǁĂƌǌǇǁŶĞ�ƐƵƉůĞŵĞŶƚŽǁĂŶĞ�
ďŝŽŵĂƐĂ�ŬŽŵŽƌĞŬ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘WŽůŝƐŚ�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�ĂŶĚ�
EƵƚƌŝƚŝŽŶ�^ĐŝĞŶĐĞƐ�;WŽůĂŶĚͿ͘�ϮϬϬϲ͘�ǀ͘�ϭϱͬϱϲ;ϰͿ�Ɖ͘�ϰϯϯͲϰϯϲ

�d���ϮϱϱϲϮ KƌůĂͲ:ĞŶƐĞŶ͕�^͕͘�ϭϵϬϵ͘��ŝĞ�,ĂƵƉƚůŝŶŝĞŶ�ĚĞƐ�ŶĂƚƺƌůŝĐŚĞŶ�
�ĂŬƚĞƌŝĞŶƐǇƐƚĞŵƐ͘��ď͘��ĂŬƚĞƌŝŽů͕͘��ďƚ͘�Ϯ�ϮϮ͕�ϯϬϱͲϯϰϲ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ

WƌŽƉŝŽŶŝͲ 
ďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ�  
ƐƵďƐƉ͘ 
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ

�ĂŝƌǇ sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘

�d���ϲϮϬϳ DŽŽƌĞ͕�t͘�͘�͕͘�,ŽůĚĞŵĂŶ͕�>͘s͕͘�ϭϵϳϰ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�
ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�Θ�
tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϲϯϯʹϲϰϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ

WƌŽƉŝŽŶŝͲ 
ďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ�  
ƐƵďƐƉ͘ƐŚĞƌŵĂŶŝŝ

�ĂŝƌǇ sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘

�d���ϵϲϭϰ DŽŽƌĞ͕�t͘�͘�͕͘�,ŽůĚĞŵĂŶ͕�>͘s͕͘�ϭϵϳϰ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�
ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�Θ�
tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϲϯϯʹϲϰϰ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ũĞŶƐĞŶŝŝ �ĂŝƌǇ͕�ǀĞŐĞƚĂďůĞ�
ũƵŝĐĞ

sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘�tĂƌŵŝŶƐŬĂͲZĂĚǇŬŽ͕�/͖͘�>ĂŶŝĞǁƐŬĂͲ
dƌŽŬĞŶŚĞŝŵ͕�>͖͘�'ĞƌůŝĐŚ͕�:͘�ϮϬϬϲ͘�&ĞƌŵĞŶƚĞĚ�ŵƵůƚŝͲǀĞŐĞƚĂďůĞ�
ũƵŝĐĞƐ�ƐƵƉƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ĐĞůů�ďŝŽŵĂƐƐ�ͬ�
&ĞƌŵĞŶƚŽǁĂŶĞ�ƐŽŬŝ�ǁŝĞůŽǁĂƌǌǇǁŶĞ�ƐƵƉůĞŵĞŶƚŽǁĂŶĞ�ďŝŽŵĂƐĂ�
ŬŽŵŽƌĞŬ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘WŽůŝƐŚ�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�ĂŶĚ�
EƵƚƌŝƚŝŽŶ�^ĐŝĞŶĐĞƐ�ϮϬϬϲ͘�ǀ͘�ϭϱͬϱϲ;ϰͿ�Ɖ͘�ϰϯϯͲϰϯϲ

�^D�ϮϬϱϯϱ �ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<͘,͕͘�ϭϵϵϰ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ�
ĚŝǀĞƌƐŝƚǇ�ŝŶ�>ĞĞƌĚĂŵŵĞƌ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϮϮ͕�ϮϱϳͲϲϳ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂĐĞĂĞ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƚŚŽĞŶŝŝ �ĂŝƌǇ sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘

E�&�ϱϲϴ �ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<Ͳ,͘:͕͘�ϭϵϵϭ͘���ŶƵŵĞƌŝĐĂů�ƚĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ�ŽĨ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƐƚƌĂŝŶƐ�ĨƌŽŵ�ĚĂŝƌǇ�ƐŽƵƌĐĞƐ͘�
:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϳϭ͕�ϰϬϳʹϰϭϲ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ WƐĞƵĚŽŵŽŶĂĚĂĐĞĂĞ WƐĞƵĚŽŵŽŶĂƐ WƐĞƵĚŽŵŽŶĂƐ�ƐǇƌŝŶŐĂĞ sĂƌŝŽƵƐ >ŝ͕�:͕͘�/ǌƋƵŝĞƌĚŽ͕�D͘�W͘�ĂŶĚ�>ĞĞ͕�d͘Ͳ�͘�;ϭϵϵϳͿ͕��ĨĨĞĐƚƐ�ŽĨ�ŝĐĞͲ
ŶƵĐůĞĂƚŝŽŶ�ĂĐƚŝǀĞ�ďĂĐƚĞƌŝĂ�ŽŶ�ƚŚĞ�ĨƌĞĞǌŝŶŐ�ŽĨ�ƐŽŵĞ�ŵŽĚĞů�ĨŽŽĚ�
ƐǇƐƚĞŵƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͕�
ϯϮ͗�ϰϭʹϰϵ͘�ĚŽŝ͗ϭϬ͘ϭϬϰϲͬũ͘ϭϯϲϱͲϮϲϮϭ͘ϭϵϵϳ͘ϬϬϯϴϬ͘ǆ

�^DͲϭϬϲϬϰ͕�
�^DͲϲϲϵϯ

�ŶǌĂŝ͕�z͖�<ŝŵ͕�,͖�WĂƌŬ͕�:z͖�tĂŬĂďĂǇĂƐŚŝ͕�,͖�KǇĂŝǌƵ͕�,�
;ϮϬϬϬͿ͘�ΗWŚǇůŽŐĞŶĞƚŝĐ�ĂĨĨŝůŝĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƐĞƵĚŽŵŽŶĂĚƐ�
ďĂƐĞĚ�ŽŶ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞΗ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�
ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ͘�ϱϬ�;ϰͿ͗�
ϭϱϲϯʹϴϵ

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŽƌĂǆĞůůĂĐĞĂĞ WƐǇĐŚƌŽďĂĐƚĞƌ� WƐǇĐŚƌŽďĂĐƚĞƌ�ĐŝďĂƌŝƵƐ �ĂŝƌǇ &ĞůŝŐŝŶŝ�D͕�WĂŶĞůůŝ�^͕��ƵĨĨŽŶŝ�:E͕��ŽŶĂĐŝŶĂ��͕��ŶĚƌŝŐŚĞƚƚŽ��͕�
>ŽŵďĂƌĚŝ��͕�ϮϬϭϮ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝŽƚĂ�ƉƌĞƐĞŶƚ�ŽŶ�ƚŚĞ�
ƐƵƌĨĂĐĞ�ŽĨ�dĂůĞŐŐŝŽ�ĐŚĞĞƐĞ�ƵƐŝŶŐ�W�ZͲ�''��ĂŶĚ�Z�W�ͲW�Z͘��:�
&ŽŽĚ�^Đŝ͘�ϳϳ;ϭϭͿ͗DϲϬϵͲϭϱ

�^DϭϲϯϮϳ :hE'�;^͘z͘Ϳ͕�>���;D͘,͘Ϳ͕�K,�;d͘<͘Ϳ͕�W�Z<�;z͘,͘Ϳ�ĂŶĚ�zKKE�
;:͘,͘Ϳ��WƐǇĐŚƌŽďĂĐƚĞƌ�ĐŝďĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ũĞŽƚŐĂů͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�<ŽƌĞĂŶ�ĨĞƌŵĞŶƚĞĚ�ƐĞĂĨŽŽĚ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϮϬϬϱ͕�ϱϱ͕�ϱϳϳͲϱϴϮ͘�

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ DŽƌĂǆĞůůĂĐĞĂĞ WƐǇĐŚƌŽďĂĐƚĞƌ� WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ �ĂŝƌǇ /ƌůŝŶŐĞƌ�&͕�zƵŶŐ�^�͕�^ĂƌƚŚŽƵ��^͕��ĞůďğƐͲWĂƵƐ��͕�DŽŶƚĞů�D�͕�
�ŽƚŽŶ��͕��ŽƚŽŶ�D͕�,ĞůŝŶĐŬ�^͕͘�ϮϬϭϮ͘��ĐŽůŽŐŝĐĂů�ĂŶĚ�ĂƌŽŵĂƚŝĐ�
ŝŵƉĂĐƚ�ŽĨ�ƚǁŽ�'ƌĂŵͲŶĞŐĂƚŝǀĞ�ďĂĐƚĞƌŝĂ�;WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ�
ĂŶĚ�,ĂĨŶŝĂ�ĂůǀĞŝͿ�ŝŶŽĐƵůĂƚĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ǁŚŽůĞ�ŵŝĐƌŽďŝĂů�
ĐŽŵŵƵŶŝƚǇ�ŽĨ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŵĞĂƌ�ƐŽĨƚ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϱϯ;ϯͿ͗ϯϯϮͲϴ͘�

:�DϭϮϲϬϭ zKKE�;:͘,͘Ϳ͕�>���;�͘,͘Ϳ͕�<�E'�;^͘:͘Ϳ�ĂŶĚ�K,�;d͘<͘Ϳ͗�
WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐĞĂ�ǁĂƚĞƌ�
ŽĨ�ƚŚĞ�^ŽƵƚŚ�^ĞĂ�ŝŶ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�
ϮϬϬϱ͕�ϱϱ͕�ϭϴϴϱͲϭϴϵϬ͘�

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐĂƌŶŽƐƵƐ�ƐƵďƐƉ͘�
ƵƚŝůŝƐ�

Meat DĂƌĐŚĞƐŝŶŝ͕��͕͘�ϭϵϵϮ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĞǀĞŶƚƐ�ĚƵƌŝŶŐ�ĐŽŵŵĞƌĐŝĂů�
ŵĞĂƚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�:��ƉƉů��ĂĐƚĞƌŝŽů͘�ϳϯ͕�ϮϬϯͲϵ͘

�^D�ϭϭϲϳϲ WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�
t͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�
ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�
;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϲϱϭͲϲϱϴ͘
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<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐĂƌŶŽƐƵƐ�ƐƵďƐƉ͘�
ĐĂƌŶŽƐƵƐ

Meat DĂƌĐŚĞƐŝŶŝ͕��͕͘�ϭϵϵϮ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĞǀĞŶƚƐ�ĚƵƌŝŶŐ�ĐŽŵŵĞƌĐŝĂů�
ŵĞĂƚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�:��ƉƉů��ĂĐƚĞƌŝŽů͘�ϳϯ͕�ϮϬϯͲϵ͘

�d���ϱϭϯϲϱ WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�
t͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�
ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�
;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϲϱϭͲϲϱϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ �ĂŝƌǇ͕�DĞĂƚ �ĞĞƚĂĞ͕�W͕͘�ϮϬϬϳ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ǀŽůĂƚŝůĞ�ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ�ďǇ�
ďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ƐƵƌĨĂĐĞͲƌŝƉĞŶĞĚ�&ƌĞŶĐŚ�
ĐŚĞĞƐĞƐ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϳϲ;ϱͿ͗ϭϭϲϭͲϳϭ͘ 
�ƌŽƐŝŶŽƐ͕��͘,͕͘�ϮϬϬϳ͘�  
WŚĞŶŽƚǇƉŝĐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĂŶĚ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂůůǇ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ�ŝŶ�ƐŽƵƚŚĞƌŶ�'ƌĞĞĐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϰ;ϯͿ͗ϮϲϬͲϳϬ͘

�d���Ϯϵϵϳϰ ^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ůŽŽƐ͕�t͘�͕͘�ϭϵϳϱ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�ƐŬŝŶ͘�/͘�
�ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƉŝĚĞƌŵŝĚŝƐ�
ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĂƉƌŽƉŚǇƚŝĐƵƐ͕ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�
ŽĨ�ƚŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ͕�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ŚĂĞŵ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǆǇůŽƐƵƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�Ϯϱ͗ϱϬͲϲϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ ^ŽǇ WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�
,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�
ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�;^ĐŚůĞŝĨĞƌ�ĂŶĚ�
&ŝƐĐŚĞƌ�ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�
ϲϱϭͲϲϱϴ͘

�^D�ϭϭϲϳϰ WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�
t͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�
ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�
;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϲϱϭͲϲϱϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�
ĞƋƵŽƌƵŵ

�ĂŝƌǇ͕�DĞĂƚ ^ĐŚůĂĨŵĂŶŶ͕�<͕͘�DĞƵƐďƵƌŐĞƌ͕��͘W͕͘�,ĂŵŵĞƐ͕�t͘W͕͘��ƌĂƵŶ͕��͕͘�
&ŝƐĐŚĞƌ͕��͕͘�,ĞƌƚĞů͕��͕͘�ϮϬϬϮ͘�^ƚĂƌƚĞƌŬƵůƚƵƌĞŶ�ǌƵƌ�sĞƌďĞƐƐĞƌƵŶŐ�
ĚĞƌ�YƵĂůŝƚćƚ�ǀŽŶ�ZŽŚƐĐŚŝŶŬĞŶ͘�&ůĞŝƐĐŚǁŝƌƚƐĐŚĂĨƚ�ϭϭ͕�ϭϬϴͲϭϭϰ͘�
�ĂƌŶŝŽ͕�D͕͘�,ƂůƚǌĞů͕��͕͘�ZƵĚŽůĨ͕�D͕͘�,ĞŶůĞ͕�d͕͘�:ƵŶŐ͕�'͕͘�^ĐŚĞƌĞƌ͕�
^͕͘�ϮϬϬϬ͘�dŚĞ�DĂĐƌŽĐǇĐůŝĐ�WĞƉƚŝĚĞ��ŶƚŝďŝŽƚŝĐ�DŝĐƌŽĐŽĐĐŝŶ�Wϭ�/Ɛ�
^ĞĐƌĞƚĞĚ�ďǇ�ƚŚĞ�&ŽŽĚͲ�ŽƌŶĞ��ĂĐƚĞƌŝƵŵ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�
t^�Ϯϳϯϯ�ĂŶĚ�/ŶŚŝďŝƚƐ�>ŝƐƚĞƌŝĂ�ŵŽŶŽĐǇƚŽŐĞŶĞƐ�ŽŶ�^ŽĨƚ��ŚĞĞƐĞ͘�
�ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϲ͕�ϮϯϳϴʹϮϯϴϰ͘

�^D�ϮϬϲϳϰ ^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ŝůƉƉĞƌͲ�ćůǌ͕�Z͕͘��ĞǀƌŝĞƐĞ͕�>͘�͕͘�ϭϵϴϱ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƌůĞƚƚĂĞ�ƐƉ͘�ŶŽǀ͕͘�^͘�ĞƋƵŽƌƵŵ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�^͘�ŬůŽŽƐŝŝ�ƐƉ͘�ŶŽǀ͗͘�ƚŚƌĞĞ�ŶĞǁ�ĐŽĂŐƵůĂƐĞͲŶĞŐĂƚŝǀĞ͕�
ŶŽǀŽďŝŽĐŝŶͲƌĞƐŝƐƚĂŶƚ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ĂŶŝŵĂůƐ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�ϱ͕�ϱϬϭͲϱϬϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�
ůŝŶĞŶƐ

�ĂŝƌǇ WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘�'ĂůůŵĂŶŶ͕�,͘Z͕͘�dĞƵďĞƌ͕�D͕͘�ϮϬϬϯ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�ůŝŶĞŶƐ͕�ƐƵďƐƉ͘�ŶŽǀ͕͘�Ă�ƐƚĂƌƚĞƌ�
ĐƵůƚƵƌĞ�ĐŽŵƉŽŶĞŶƚ�ĨŽƌ�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�ƐĞŵŝͲŚĂƌĚ�ĐŚĞĞƐĞƐ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϯϬͲϯϳ͘

�^D�ϭϱϬϵϳ WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘�'ĂůůŵĂŶŶ͕�,͘Z͕͘�dĞƵďĞƌ͕�D͕͘�
ϮϬϬϯ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�ůŝŶĞŶƐ͕�ƐƵďƐƉ͘�
ŶŽǀ͕͘�Ă�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ĐŽŵƉŽŶĞŶƚ�ĨŽƌ�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�
ƐĞŵŝͲŚĂƌĚ�ĐŚĞĞƐĞƐ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϯϬͲϯϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĨůĞƵƌĞƚƚŝŝ �ĂŝƌǇ sĞƌŶŽǌǇͲZŽǌĂŶĚ͕��͕͘�DĂǌƵǇ͕�͕͘�DĞƵŐŶŝĞƌ͕�,͕͘��ĞƐ͕�D͕͘�>ĂƐŶĞ͕�z͕͘�
&ŝĞĚůĞƌ͕�&͕͘��ƚŝĞŶŶĞ͕�:͕͘�&ƌĞŶĞǇ͕�:͕͘�ϮϬϬϬ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĨůĞƵƌĞƚƚŝŝ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŐŽĂƚΖƐ�ŵŝůŬ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϱϮϭͲϭϱϮϳ͘

�/W�ϭϬϲϭϭϰ sĞƌŶŽǌǇͲZŽǌĂŶĚ͕��͕͘�DĂǌƵǇ͕�͕͘�DĞƵŐŶŝĞƌ͕�,͕͘��ĞƐ͕�D͕͘�
>ĂƐŶĞ͕�z͕͘�&ŝĞĚůĞƌ͕�&͕͘��ƚŝĞŶŶĞ͕�:͕͘�&ƌĞŶĞǇ͕�:͕͘�ϮϬϬϬ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĨůĞƵƌĞƚƚŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŐŽĂƚΖƐ�
ŵŝůŬ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϱϮϭͲϭϱϮϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƉŝƐĐŝĨĞƌŵĞŶƚĂŶƐ

&ŝƐŚ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�,ĂƐŚŝŵŽƚŽ͕�z͕͘��ǌĂŬŝ͕�d͕͘�<ŽǌĂŬŝ͕�D͕͘�<ŽŵĂŐĂƚĂ͕�
<͕͘�ϭϵϵϮ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƉŝƐĐŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�
ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϮ͕�ϱϳϳͲϱϴϭ͘

EZ/��ϭϴϭϳ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�,ĂƐŚŝŵŽƚŽ͕�z͕͘��ǌĂŬŝ͕�d͕͘�<ŽǌĂŬŝ͕�D͕͘�
<ŽŵĂŐĂƚĂ͕�<͕͘�ϭϵϵϮ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƉŝƐĐŝĨĞƌŵĞŶƚĂŶƐ�
ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϮ͕�ϱϳϳͲϱϴϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐĂƉƌŽƉŚǇƚŝĐƵƐ

Meat <ĂďĂŶ͕�'͘:͕͘�ϮϬϬϴ͘��/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�
'ƌĂŵͲƉŽƐŝƚŝǀĞ�ĐĂƚĂůĂƐĞͲƉŽƐŝƚŝǀĞ�ĐŽĐĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ�;ƐƵĐƵŬͿ͘�&ŽŽĚ�^Đŝ͘�ϳϯ;ϴͿ͗DϯϴϱͲϴ͘

�d���ϭϱϯϬϱ ;&ĂŝƌďƌŽƚŚĞƌ�ϭϵϰϬͿ�^ŚĂǁ͕��͕͘�^ƚŝƚƚ͕�D͕͘��ŽǁĂŶ͕�^͘d͕͘�ϭϵϱϭ͘�
^ƚĂƉŚǇůŽĐŽĐĐŝ�ĂŶĚ�ƚŚĞŝƌ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ͘�:͘�'ĞŶ͘�DŝĐƌŽďŝŽů͘�
ϱ͗�ϭϬϭϬͲϭϬϮϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐĐŝƵƌŝ�ƐƵďƐƉ͘�
ƐĐŝƵƌŝ

�ĂŝƌǇ KΖ,ĂůůŽƌĂŶ͕�Z͕͘�ϭϵϵϴ͘�WƵƌŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ĂŶ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞŝŶĂƐĞ�
ĨƌŽŵ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ĨŽƵŶĚ�ŽŶ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�dŝůƐŝƚ�
ĐŚĞĞƐĞ͘�ŝŽĐŚĞŵ�^ŽĐ�dƌĂŶƐ͘�Ϯϲ͕�^Ϯϵ͘ 
KΖ,ĂůůŽƌĂŶ�Z

�d���ϮϵϬϲϮ <ůŽŽƐ͕�t͘�͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�^ŵŝƚŚ͕�Z͘&͕͘�ϭϵϳϲ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
ŝƚƐ�ƐƵďƐƉĞĐŝĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�
�ĂĐƚĞƌŝŽůŽŐǇ�Ϯϲ͕�ϮϮͲϯϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�
ĐĂƐĞŝ

�ĂŝƌǇ WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘��Ƶƌƌŝ͕�^͕͘�dĞƵďĞƌ͕�D͕͘�ϮϬϬϮ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�ĐĂƐĞŝ�ƐƵďƐƉ͘�ŶŽǀ͕͘�Ă�ĚŽŵŝŶĂŶƚ�
ŝƐŽůĂƚĞ�ĨƌŽŵ�Ă�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ƉƉůŝĞĚ�
DŝĐƌŽďŝŽůŽŐǇ�Ϯϱ͕�ϯϱϯͲϵ͘

�^D�ϭϱϬϵϲ WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘��Ƶƌƌŝ͕�^͕͘�dĞƵďĞƌ͕�D͕͘�ϮϬϬϮ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�ĐĂƐĞŝ�ƐƵďƐƉ͘�ŶŽǀ͕͘�
Ă�ĚŽŵŝŶĂŶƚ�ŝƐŽůĂƚĞ�ĨƌŽŵ�Ă�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�
^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�Ϯϱ͕�ϯϱϯͲϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ�
ƐƵĐĐŝŶƵƐ

Meat dĂůŽŶ͕�Z͕͘�>ĞƌŽǇ͕�^͕͘�>ĞďĞƌƚ͕�/͕͘�'ŝĂŵŵĂƌŝŶĂƌŽ͕�W͕͘��ŚĂĐŽƌŶĂĐ͕�:͘W͕͘�
>ĂƚŽƌƌĞͲDŽƌĂƚĂůůĂ͕�D͕͘�sŝĚĂůͲ�ĂƌŽƵ͕��͕͘��ĂŶĂƌĚŝ͕��͕͘��ŽŶƚĞƌ͕�D͕͘�
>ĞďĞĐƋƵĞ͕��͕͘�ϮϬϬϴ͘�^ĂĨĞƚǇ�ŝŵƉƌŽǀĞŵĞŶƚ�ĂŶĚ�ƉƌĞƐĞƌǀĂƚŝŽŶ�ŽĨ�
ƚǇƉŝĐĂů�ƐĞŶƐŽƌǇ�ƋƵĂůŝƚŝĞƐ�ŽĨ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ�
ƵƐŝŶŐ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�
&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮϲ͕�ϮϮϳͲϯϰ͘ 
sŝůůĂŶŝ͕�&͕͘��ĂƐĂďƵƌŝ͕��͕͘�WĞŶŶĂĐĐŚŝĂ͕��͕͘�&ŝůŽƐĂ͕�>͕͘�ZƵƐƐŽ͕�&͕͘�
�ƌĐŽůŝŶŝ͕��͕͘�ϮϬϬϴ͘�DŝĐƌŽďŝĂů�ĞĐŽůŽŐǇ�ŽĨ�ƚŚĞ�ƐŽƉƉƌĞƐƐĂƚĂ�ŽĨ�sĂůůŽ�
Ěŝ��ŝĂŶŽ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ�ĨƌŽŵ�ƐŽƵƚŚĞƌŶ�
/ƚĂůǇ͕�ĂŶĚ�ŝŶ�ǀŝƚƌŽ�ĂŶĚ�ŝŶ�ƐŝƚƵ�ƐĞůĞĐƚŝŽŶ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ƐƚĂƌƚĞƌ�
ĐƵůƚƵƌĞƐ͘��ƉƉůŝĞĚ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�DŝĐƌŽďŝŽůŽŐǇ�ϳϯ͕�ϱϰϱϯͲϲϯ͘

�d���
ϳϬϬϯϯϳ

>ĂŵďĞƌƚ͕�>͘,͕͘��Žǆ͕�d͕͘�DŝƚĐŚĞůů͕�<͕͘�ZŽƐƐĞůůſͲDŽƌĂ͕�
Z͘�͕͘��Ğů��ƵĞƚŽ͕��͕͘��ŽĚŐĞ͕��͘�͕͘�KƌŬĂŶĚ͕�W͕͘��ĂŶŽ͕�Z͘:͕͘�
ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
�ŽŵŝŶŝĐĂŶ�ĂŵďĞƌ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϴ�Wƚ�Ϯ͗ϱϭϭͲϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǀŝƚƵůŝŶƵƐ� �ĂŝƌǇ͕�DĞĂƚ �ĂŶŶĞƌŵĂŶ͕�:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘��ĂůůĂƌĚ͕��͘E͕͘��ŽůĞ͕��͘D͕͘��ƌƵĐĞ͕�
:͘>͕͘�&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͕͘�<ůŽŽƐ͕�t͘�͕͘�ϭϵϵϰ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ƐƉĞĐŝĞƐ�ŐƌŽƵƉ�ǁŝƚŚ��ĐŽZ/�ĨƌĂŐŵĞŶƚƐ�
ĐŽŶƚĂŝŶŝŶŐ�ƌZE��ƐĞƋƵĞŶĐĞƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ǀŝƚƵůƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϱϰͲϰϲϬ͘

�d���ϱϭϭϰϱ �ĂŶŶĞƌŵĂŶ͕�:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘��ĂůůĂƌĚ͕��͘E͕͘��ŽůĞ͕��͘D͕͘�
�ƌƵĐĞ͕�:͘>͕͘�&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͕͘�<ůŽŽƐ͕�t͘�͕͘�ϭϵϵϰ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ƐƉĞĐŝĞƐ�ŐƌŽƵƉ�
ǁŝƚŚ��ĐŽZ/�ĨƌĂŐŵĞŶƚƐ�ĐŽŶƚĂŝŶŝŶŐ�ƌZE��ƐĞƋƵĞŶĐĞƐ�ĂŶĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǀŝƚƵůƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϱϰͲϰϲϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǁĂƌŶĞƌŝ Meat �ŽƌďŝğƌĞ�DŽƌŽƚͲ�ŝǌŽƚ͕�^͕͘�ϮϬϬϲ͘�^ƚĂƉŚǇůŽĐŽĐĐĂů�ĐŽŵŵƵŶŝƚǇ�ŽĨ�Ă�
ƐŵĂůů�ƵŶŝƚ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϴ͕�ϮϭϬͲϳ͘ 

�d���Ϯϳϴϯ <ůŽŽƐ͕�t͘�͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�ϭϵϳϱ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�ƐŬŝŶ͘�
//͘��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ĨŽƵƌ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ǁĂƌŶĞƌŝ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƉŝƚŝƐ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ŚŽŵŝŶŝƐ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐŝŵƵůĂŶƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�Ϯϱ͕�ϲϮͲϳϵ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϰϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐĂƌŶŽƐƵƐ�ƐƵďƐƉ͘�
ĐĂƌŶŽƐƵƐ

Meat DĂƌĐŚĞƐŝŶŝ͕��͕͘�ϭϵϵϮ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĞǀĞŶƚƐ�ĚƵƌŝŶŐ�ĐŽŵŵĞƌĐŝĂů�
ŵĞĂƚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�:��ƉƉů��ĂĐƚĞƌŝŽů͘�ϳϯ͕�ϮϬϯͲϵ͘

�d���ϱϭϯϲϱ WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�
t͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�
ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�
;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϲϱϭͲϲϱϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ �ĂŝƌǇ͕�DĞĂƚ �ĞĞƚĂĞ͕�W͕͘�ϮϬϬϳ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ǀŽůĂƚŝůĞ�ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ�ďǇ�
ďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ƐƵƌĨĂĐĞͲƌŝƉĞŶĞĚ�&ƌĞŶĐŚ�
ĐŚĞĞƐĞƐ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϳϲ;ϱͿ͗ϭϭϲϭͲϳϭ͘ 
�ƌŽƐŝŶŽƐ͕��͘,͕͘�ϮϬϬϳ͘�  
WŚĞŶŽƚǇƉŝĐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĂŶĚ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂůůǇ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ�ŝŶ�ƐŽƵƚŚĞƌŶ�'ƌĞĞĐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϰ;ϯͿ͗ϮϲϬͲϳϬ͘

�d���Ϯϵϵϳϰ ^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ůŽŽƐ͕�t͘�͕͘�ϭϵϳϱ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�ƐŬŝŶ͘�/͘�
�ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƉŝĚĞƌŵŝĚŝƐ�
ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĂƉƌŽƉŚǇƚŝĐƵƐ͕ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�
ŽĨ�ƚŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ͕�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ŚĂĞŵ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǆǇůŽƐƵƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�Ϯϱ͗ϱϬͲϲϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ ^ŽǇ WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�
,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�
ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�;^ĐŚůĞŝĨĞƌ�ĂŶĚ�
&ŝƐĐŚĞƌ�ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�
ϲϱϭͲϲϱϴ͘

�^D�ϭϭϲϳϰ WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�
t͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�
ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�
;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϲϱϭͲϲϱϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�
ĞƋƵŽƌƵŵ

�ĂŝƌǇ͕�DĞĂƚ ^ĐŚůĂĨŵĂŶŶ͕�<͕͘�DĞƵƐďƵƌŐĞƌ͕��͘W͕͘�,ĂŵŵĞƐ͕�t͘W͕͘��ƌĂƵŶ͕��͕͘�
&ŝƐĐŚĞƌ͕��͕͘�,ĞƌƚĞů͕��͕͘�ϮϬϬϮ͘�^ƚĂƌƚĞƌŬƵůƚƵƌĞŶ�ǌƵƌ�sĞƌďĞƐƐĞƌƵŶŐ�
ĚĞƌ�YƵĂůŝƚćƚ�ǀŽŶ�ZŽŚƐĐŚŝŶŬĞŶ͘�&ůĞŝƐĐŚǁŝƌƚƐĐŚĂĨƚ�ϭϭ͕�ϭϬϴͲϭϭϰ͘�
�ĂƌŶŝŽ͕�D͕͘�,ƂůƚǌĞů͕��͕͘�ZƵĚŽůĨ͕�D͕͘�,ĞŶůĞ͕�d͕͘�:ƵŶŐ͕�'͕͘�^ĐŚĞƌĞƌ͕�
^͕͘�ϮϬϬϬ͘�dŚĞ�DĂĐƌŽĐǇĐůŝĐ�WĞƉƚŝĚĞ��ŶƚŝďŝŽƚŝĐ�DŝĐƌŽĐŽĐĐŝŶ�Wϭ�/Ɛ�
^ĞĐƌĞƚĞĚ�ďǇ�ƚŚĞ�&ŽŽĚͲ�ŽƌŶĞ��ĂĐƚĞƌŝƵŵ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�
t^�Ϯϳϯϯ�ĂŶĚ�/ŶŚŝďŝƚƐ�>ŝƐƚĞƌŝĂ�ŵŽŶŽĐǇƚŽŐĞŶĞƐ�ŽŶ�^ŽĨƚ��ŚĞĞƐĞ͘�
�ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϲ͕�ϮϯϳϴʹϮϯϴϰ͘

�^D�ϮϬϲϳϰ ^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ŝůƉƉĞƌͲ�ćůǌ͕�Z͕͘��ĞǀƌŝĞƐĞ͕�>͘�͕͘�ϭϵϴϱ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƌůĞƚƚĂĞ�ƐƉ͘�ŶŽǀ͕͘�^͘�ĞƋƵŽƌƵŵ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�^͘�ŬůŽŽƐŝŝ�ƐƉ͘�ŶŽǀ͗͘�ƚŚƌĞĞ�ŶĞǁ�ĐŽĂŐƵůĂƐĞͲŶĞŐĂƚŝǀĞ͕�
ŶŽǀŽďŝŽĐŝŶͲƌĞƐŝƐƚĂŶƚ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ĂŶŝŵĂůƐ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�ϱ͕�ϱϬϭͲϱϬϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�
ůŝŶĞŶƐ

�ĂŝƌǇ WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘�'ĂůůŵĂŶŶ͕�,͘Z͕͘�dĞƵďĞƌ͕�D͕͘�ϮϬϬϯ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�ůŝŶĞŶƐ͕�ƐƵďƐƉ͘�ŶŽǀ͕͘�Ă�ƐƚĂƌƚĞƌ�
ĐƵůƚƵƌĞ�ĐŽŵƉŽŶĞŶƚ�ĨŽƌ�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�ƐĞŵŝͲŚĂƌĚ�ĐŚĞĞƐĞƐ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϯϬͲϯϳ͘

�^D�ϭϱϬϵϳ WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘�'ĂůůŵĂŶŶ͕�,͘Z͕͘�dĞƵďĞƌ͕�D͕͘�
ϮϬϬϯ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�ůŝŶĞŶƐ͕�ƐƵďƐƉ͘�
ŶŽǀ͕͘�Ă�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ĐŽŵƉŽŶĞŶƚ�ĨŽƌ�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�
ƐĞŵŝͲŚĂƌĚ�ĐŚĞĞƐĞƐ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϯϬͲϯϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĨůĞƵƌĞƚƚŝŝ �ĂŝƌǇ sĞƌŶŽǌǇͲZŽǌĂŶĚ͕��͕͘�DĂǌƵǇ͕�͕͘�DĞƵŐŶŝĞƌ͕�,͕͘��ĞƐ͕�D͕͘�>ĂƐŶĞ͕�z͕͘�
&ŝĞĚůĞƌ͕�&͕͘��ƚŝĞŶŶĞ͕�:͕͘�&ƌĞŶĞǇ͕�:͕͘�ϮϬϬϬ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĨůĞƵƌĞƚƚŝŝ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŐŽĂƚΖƐ�ŵŝůŬ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϱϮϭͲϭϱϮϳ͘

�/W�ϭϬϲϭϭϰ sĞƌŶŽǌǇͲZŽǌĂŶĚ͕��͕͘�DĂǌƵǇ͕�͕͘�DĞƵŐŶŝĞƌ͕�,͕͘��ĞƐ͕�D͕͘�
>ĂƐŶĞ͕�z͕͘�&ŝĞĚůĞƌ͕�&͕͘��ƚŝĞŶŶĞ͕�:͕͘�&ƌĞŶĞǇ͕�:͕͘�ϮϬϬϬ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĨůĞƵƌĞƚƚŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŐŽĂƚΖƐ�
ŵŝůŬ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϱϮϭͲϭϱϮϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƉŝƐĐŝĨĞƌŵĞŶƚĂŶƐ

&ŝƐŚ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�,ĂƐŚŝŵŽƚŽ͕�z͕͘��ǌĂŬŝ͕�d͕͘�<ŽǌĂŬŝ͕�D͕͘�<ŽŵĂŐĂƚĂ͕�
<͕͘�ϭϵϵϮ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƉŝƐĐŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�
ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϮ͕�ϱϳϳͲϱϴϭ͘

EZ/��ϭϴϭϳ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�,ĂƐŚŝŵŽƚŽ͕�z͕͘��ǌĂŬŝ͕�d͕͘�<ŽǌĂŬŝ͕�D͕͘�
<ŽŵĂŐĂƚĂ͕�<͕͘�ϭϵϵϮ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƉŝƐĐŝĨĞƌŵĞŶƚĂŶƐ�
ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϮ͕�ϱϳϳͲϱϴϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐĂƉƌŽƉŚǇƚŝĐƵƐ

Meat <ĂďĂŶ͕�'͘:͕͘�ϮϬϬϴ͘��/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�
'ƌĂŵͲƉŽƐŝƚŝǀĞ�ĐĂƚĂůĂƐĞͲƉŽƐŝƚŝǀĞ�ĐŽĐĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ�;ƐƵĐƵŬͿ͘�&ŽŽĚ�^Đŝ͘�ϳϯ;ϴͿ͗DϯϴϱͲϴ͘

�d���ϭϱϯϬϱ ;&ĂŝƌďƌŽƚŚĞƌ�ϭϵϰϬͿ�^ŚĂǁ͕��͕͘�^ƚŝƚƚ͕�D͕͘��ŽǁĂŶ͕�^͘d͕͘�ϭϵϱϭ͘�
^ƚĂƉŚǇůŽĐŽĐĐŝ�ĂŶĚ�ƚŚĞŝƌ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ͘�:͘�'ĞŶ͘�DŝĐƌŽďŝŽů͘�
ϱ͗�ϭϬϭϬͲϭϬϮϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐĐŝƵƌŝ�ƐƵďƐƉ͘�
ƐĐŝƵƌŝ

�ĂŝƌǇ KΖ,ĂůůŽƌĂŶ͕�Z͕͘�ϭϵϵϴ͘�WƵƌŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ĂŶ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞŝŶĂƐĞ�
ĨƌŽŵ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ĨŽƵŶĚ�ŽŶ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�dŝůƐŝƚ�
ĐŚĞĞƐĞ͘�ŝŽĐŚĞŵ�^ŽĐ�dƌĂŶƐ͘�Ϯϲ͕�^Ϯϵ͘ 
KΖ,ĂůůŽƌĂŶ�Z

�d���ϮϵϬϲϮ <ůŽŽƐ͕�t͘�͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�^ŵŝƚŚ͕�Z͘&͕͘�ϭϵϳϲ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
ŝƚƐ�ƐƵďƐƉĞĐŝĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�
�ĂĐƚĞƌŝŽůŽŐǇ�Ϯϲ͕�ϮϮͲϯϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�
ĐĂƐĞŝ

�ĂŝƌǇ WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘��Ƶƌƌŝ͕�^͕͘�dĞƵďĞƌ͕�D͕͘�ϮϬϬϮ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�ĐĂƐĞŝ�ƐƵďƐƉ͘�ŶŽǀ͕͘�Ă�ĚŽŵŝŶĂŶƚ�
ŝƐŽůĂƚĞ�ĨƌŽŵ�Ă�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ƉƉůŝĞĚ�
DŝĐƌŽďŝŽůŽŐǇ�Ϯϱ͕�ϯϱϯͲϵ͘

�^D�ϭϱϬϵϲ WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘��Ƶƌƌŝ͕�^͕͘�dĞƵďĞƌ͕�D͕͘�ϮϬϬϮ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�ĐĂƐĞŝ�ƐƵďƐƉ͘�ŶŽǀ͕͘�
Ă�ĚŽŵŝŶĂŶƚ�ŝƐŽůĂƚĞ�ĨƌŽŵ�Ă�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�
^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�Ϯϱ͕�ϯϱϯͲϵ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ�
ƐƵĐĐŝŶƵƐ

Meat dĂůŽŶ͕�Z͕͘�>ĞƌŽǇ͕�^͕͘�>ĞďĞƌƚ͕�/͕͘�'ŝĂŵŵĂƌŝŶĂƌŽ͕�W͕͘��ŚĂĐŽƌŶĂĐ͕�:͘W͕͘�
>ĂƚŽƌƌĞͲDŽƌĂƚĂůůĂ͕�D͕͘�sŝĚĂůͲ�ĂƌŽƵ͕��͕͘��ĂŶĂƌĚŝ͕��͕͘��ŽŶƚĞƌ͕�D͕͘�
>ĞďĞĐƋƵĞ͕��͕͘�ϮϬϬϴ͘�^ĂĨĞƚǇ�ŝŵƉƌŽǀĞŵĞŶƚ�ĂŶĚ�ƉƌĞƐĞƌǀĂƚŝŽŶ�ŽĨ�
ƚǇƉŝĐĂů�ƐĞŶƐŽƌǇ�ƋƵĂůŝƚŝĞƐ�ŽĨ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ�
ƵƐŝŶŐ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�
&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮϲ͕�ϮϮϳͲϯϰ͘ 
sŝůůĂŶŝ͕�&͕͘��ĂƐĂďƵƌŝ͕��͕͘�WĞŶŶĂĐĐŚŝĂ͕��͕͘�&ŝůŽƐĂ͕�>͕͘�ZƵƐƐŽ͕�&͕͘�
�ƌĐŽůŝŶŝ͕��͕͘�ϮϬϬϴ͘�DŝĐƌŽďŝĂů�ĞĐŽůŽŐǇ�ŽĨ�ƚŚĞ�ƐŽƉƉƌĞƐƐĂƚĂ�ŽĨ�sĂůůŽ�
Ěŝ��ŝĂŶŽ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ�ĨƌŽŵ�ƐŽƵƚŚĞƌŶ�
/ƚĂůǇ͕�ĂŶĚ�ŝŶ�ǀŝƚƌŽ�ĂŶĚ�ŝŶ�ƐŝƚƵ�ƐĞůĞĐƚŝŽŶ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ƐƚĂƌƚĞƌ�
ĐƵůƚƵƌĞƐ͘��ƉƉůŝĞĚ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�DŝĐƌŽďŝŽůŽŐǇ�ϳϯ͕�ϱϰϱϯͲϲϯ͘

�d���
ϳϬϬϯϯϳ

>ĂŵďĞƌƚ͕�>͘,͕͘��Žǆ͕�d͕͘�DŝƚĐŚĞůů͕�<͕͘�ZŽƐƐĞůůſͲDŽƌĂ͕�
Z͘�͕͘��Ğů��ƵĞƚŽ͕��͕͘��ŽĚŐĞ͕��͘�͕͘�KƌŬĂŶĚ͕�W͕͘��ĂŶŽ͕�Z͘:͕͘�
ϭϵϵϴ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
�ŽŵŝŶŝĐĂŶ�ĂŵďĞƌ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϴ�Wƚ�Ϯ͗ϱϭϭͲϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǀŝƚƵůŝŶƵƐ� �ĂŝƌǇ͕�DĞĂƚ �ĂŶŶĞƌŵĂŶ͕�:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘��ĂůůĂƌĚ͕��͘E͕͘��ŽůĞ͕��͘D͕͘��ƌƵĐĞ͕�
:͘>͕͘�&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͕͘�<ůŽŽƐ͕�t͘�͕͘�ϭϵϵϰ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ƐƉĞĐŝĞƐ�ŐƌŽƵƉ�ǁŝƚŚ��ĐŽZ/�ĨƌĂŐŵĞŶƚƐ�
ĐŽŶƚĂŝŶŝŶŐ�ƌZE��ƐĞƋƵĞŶĐĞƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ǀŝƚƵůƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϱϰͲϰϲϬ͘

�d���ϱϭϭϰϱ �ĂŶŶĞƌŵĂŶ͕�:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘��ĂůůĂƌĚ͕��͘E͕͘��ŽůĞ͕��͘D͕͘�
�ƌƵĐĞ͕�:͘>͕͘�&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͕͘�<ůŽŽƐ͕�t͘�͕͘�ϭϵϵϰ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ƐƉĞĐŝĞƐ�ŐƌŽƵƉ�
ǁŝƚŚ��ĐŽZ/�ĨƌĂŐŵĞŶƚƐ�ĐŽŶƚĂŝŶŝŶŐ�ƌZE��ƐĞƋƵĞŶĐĞƐ�ĂŶĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǀŝƚƵůƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϱϰͲϰϲϬ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǁĂƌŶĞƌŝ Meat �ŽƌďŝğƌĞ�DŽƌŽƚͲ�ŝǌŽƚ͕�^͕͘�ϮϬϬϲ͘�^ƚĂƉŚǇůŽĐŽĐĐĂů�ĐŽŵŵƵŶŝƚǇ�ŽĨ�Ă�
ƐŵĂůů�ƵŶŝƚ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϴ͕�ϮϭϬͲϳ͘ 

�d���Ϯϳϴϯ <ůŽŽƐ͕�t͘�͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�ϭϵϳϱ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�ƐŬŝŶ͘�
//͘��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ĨŽƵƌ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ǁĂƌŶĞƌŝ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƉŝƚŝƐ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ŚŽŵŝŶŝƐ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐŝŵƵůĂŶƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�Ϯϱ͕�ϲϮͲϳϵ͘
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ϰϱ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǆǇůŽƐƵƐ �ĂŝƌǇ͕�DĞĂƚ �ŽƌďŝğƌĞ�DŽƌŽƚͲ�ŝǌŽƚ͕�^͕͘�ϮϬϬϲ͘�^ƚĂƉŚǇůŽĐŽĐĐĂů�ĐŽŵŵƵŶŝƚǇ�ŽĨ�Ă�
ƐŵĂůů�ƵŶŝƚ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϴ͕�ϮϭϬͲϳ͘

�d���Ϯϵϵϳϭ ^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ůŽŽƐ͕�t͘�͕͘�ϭϵϳϱ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�ƐŬŝŶ͘�/͘�
�ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƉŝĚĞƌŵŝĚŝƐ�
ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĂƉƌŽƉŚǇƚŝĐƵƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�
ŽĨ�ƚŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ͕�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ŚĂĞŵŽůǇƚŝĐƵƐ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ǆǇůŽƐƵƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�
Ϯϱ͕�ϱϬͲϲϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ ^ƚƌĞƉƚŽĐŽĐĐƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�ŐĂůůŽůǇƚŝĐƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ŐĂůůŽůǇƚŝĐƵƐ�
ƐƵďƐƉ͘�
ŵĂĐĞĚŽŶŝĐƵƐ

�ĂŝƌǇ 'ĞŽƌŐĂůĂŬŝ͕�D͘�͕͘^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�&ĞƌƌĞŝƌĂ͕��͘^͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
<ĂůĂŶƚǌŽƉŽƵůŽƐ͕�'͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�ϮϬϬϬ͘��ŝŽĐŚĞŵŝĐĂů�ƉƌŽƉĞƌƚŝĞƐ�
ŽĨ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ŵĂĐĞĚŽŶŝĐƵƐ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ƌĞĞŬ�
<ĂƐƐĞƌŝ�ĐŚĞĞƐĞ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϴϴ͕�ϴϭϳͲϮϱ͘

�d���
���Ϯϰϵ

dƐĂŬĂůŝĚŽƵ͕��͕͘�ϭϵϵϴ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƐƚƌĞƉƚŽĐŽĐĐŝ�ĨƌŽŵ�
'ƌĞĞŬ�<ĂƐƐĞƌŝ�ĐŚĞĞƐĞ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ŵĂĐĞĚŽŶŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϴ�Wƚ�Ϯ͕�ϱϭϵͲϮϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ ^ƚƌĞƉƚŽĐŽĐĐƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�ƐĂůŝǀĂƌŝƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ƐĂůŝǀĂƌŝƵƐ�ƐƵďƐƉ͘�
ƚŚĞƌŵŽƉŚŝůƵƐ

�ĂŝƌǇ ^ŚĞƌŵĂŶ͕�:͘D͕͘�^ƚĂƌŬ͕�W͕͘�ϭϵϯϴ͘�dŚĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
�ŝƐĂĐĐŚĂƌŝĚĞƐ�ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ƚŚĞƌŵŽƉŚŝůƵƐ͘�:��ĂĐƚĞƌŝŽů͘�ϯϲ͕�
ϳϳͲϴϭ͘

�d���ϭϵϮϱϴ KƌůĂͲ:ĞŶƐĞŶ͕�^͘�ϭϵϮϰ͘�>Ă�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ ^ƚƌĞƉƚŽĐŽĐĐƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�ƐĂůŝǀĂƌŝƵƐ� ^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ƐĂůŝǀĂƌŝƵƐ�ƐƵďƐƉ͘�
ƐĂůŝǀĂƌŝƵƐ

^ŽǇ͕�sĞŐĞƚĂďůĞƐ KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�
ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�
ϮϴϲͲϵϭ͘ 
�ŚƵŶ͕�:͕͘��<ŝŵ͕�'͘D͕͘�>ĞĞ͕�<͕͘��ŚŽŝ͕�/͘�͕͘�<ǁŽŶ͕�'͘,͕͘�WĂƌŬ͕�:͘z͕͘�
:ĞŽŶŐ͕�^͘:͕͘�<ŝŵ͕�:͘^͕͘�<ŝŵ͕�:͘,͕͘�ϮϬϬϳ͘��ŽŶǀĞƌƐŝŽŶ�ŽĨ�/ƐŽĨůĂǀŽŶĞ�
'ůƵĐŽƐŝĚĞƐ�ƚŽ��ŐůǇĐŽŶĞƐ�ŝŶ�^ŽǇŵŝůŬ�ďǇ�&ĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�>ĂĐƚŝĐ�
�ĐŝĚ��ĂĐƚĞƌŝĂ͘�:�&ŽŽĚ�^ĐŝĞŶĐĞ�ϳϮ;ϮͿ�DϯϵͲϰϰ�

�d���ϳϬϳϯ �ŶĚƌĞǁĞƐ͕�&͘t͕͘�,ŽƌĚĞƌ͕�d͘:͕͘�ϭϵϬϲ͘���ƐƚƵĚǇ�ŽĨ�ƚŚĞ 
ƐƚƌĞƉƚŽĐŽĐĐŝ�ƉĂƚŚŽŐĞŶŝĐ�ĨŽƌ�ŵĂŶ͘�>ĂŶĐĞƚ�ŝŝ͗ϳϬϴͲϳϭϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ ^ƚƌĞƉƚŽŵǇĐĞƚĂĐĞĂĞ ^ƚƌĞƉƚŽŵǇĐĞƐ ^ƚƌĞƉƚŽŵǇĐĞƐ�ŐƌŝƐĞƵƐ ^ƚƌĞƉƚŽŵǇĐĞƐ�
ŐƌŝƐĞƵƐ�ƐƵďƐƉ͘�
ŐƌŝƐĞƵƐ

Meat ,ĂŵŵĞƐ͕�t͘W͕͘�<ŶĂƵĨ͕�,͘:͕͘�ϭϵϵϰ͘�^ƚĂƌƚĞƌ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐŝŶŐ�
ŽĨ�ŵĞĂƚ�ƉƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ͕�ϭϱϱͲϭϲϴ͘���ĂŶĚŽŐĂŶ͕�<͕͘�
tĂƌĚůĂǁ͕�&͘�͕͘��ĐƚŽŶ͕�:͘�͕͘�ϮϬϬϵ͘��ĨĨĞĐƚ�ŽĨ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ŽŶ�
ƉƌŽƚĞŽůǇƚŝĐ�ĐŚĂŶŐĞƐ�ĚƵƌŝŶŐ�ƉƌŽĐĞƐƐŝŶŐ͘�&ŽŽĚ��ŚĞŵŝƐƚƌǇ�ϭϭϲ͕�
ϳϯϭͲϳϯϳ͘

�d���Ϯϯϯϰϱ tĂŬƐŵĂŶ͕�^͘�͕͘�,ĞŶƌŝĐŝ͕��͘d͕͘�ϭϵϰϯ͘�dŚĞ�ŶŽŵĞŶĐůĂƚƵƌĞ�
ĂŶĚ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĂĐƚŝŶŽŵǇĐĞƚĞƐ͘�:͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�
ϯϯϳʹϯϰϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�
ŚĂůŽƉŚŝůƵƐ

^ŽǇ EŽĚĂ͕�&͕͘�,ĂǇĂƐŚŝ͕�<͕͘�DŝǌƵŶƵŵĂ͕�d͕͘�ϭϵϴϬ͘��ŶƚĂŐŽŶŝƐŵ�
�ĞƚǁĞĞŶ�KƐŵŽƉŚŝůŝĐ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĂŶĚ�zĞĂƐƚƐ�ŝŶ��ƌŝŶĞ�
&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�^ŽǇ�^ĂƵĐĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϰϬ͕�ϰϱϮͲϰϱϳ͘ 
EŝƐŚŝŵƵƌĂ͕�/͕͘�/ŐĂƌĂƐŚŝ͕�d͕͘��ŶŽŵŽƚŽ͕�d͕͘��ĂŬĞ͕�z͕͘�KŬƵŶŽ͕�z͕͘�
KďĂƚĂ͕��͕͘�ϮϬϬϵ͘��ůŝŶŝĐĂů�ĞĨĨŝĐĂĐǇ�ŽĨ�ŚĂůŽƉŚŝůŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŚĂůŽƉŚŝůƵƐ�dŚϮϮϭ�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�
ŵŽƌŽŵŝ�ĨŽƌ�ƉĞƌĞŶŶŝĂů�ĂůůĞƌŐŝĐ�ƌŚŝŶŝƚŝƐ͘��ůůĞƌŐŽů�/Ŷƚ͘�ϱϴ͗ϭϳϵͲϴϱ͘�

�d���ϯϯϯϭϱ �ŶŽŶ͕͘�ϭϵϵϰ͘�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�WƵďůŝĐĂƚŝŽŶ�ŽĨ�EĞǁ�EĂŵĞƐ�
ĂŶĚ�EĞǁ��ŽŵďŝŶĂƚŝŽŶƐ�WƌĞǀŝŽƵƐůǇ��ĨĨĞĐƚŝǀĞůǇ�WƵďůŝƐŚĞĚ�
KƵƚƐŝĚĞ�ƚŚĞ�/:^��>ŝƐƚ�EŽ͘�ϰϵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͗�
ϯϳϬ�Ͳ�ϯϳϭ 
�ŽůůŝŶƐ͕�D͘�͕͘�tŝůůŝĂŵƐ͕��͘D͕͘�tĂůůďĂŶŬƐ͕�^͕͘�ϭϵϵϬ͘�
dŚĞ�ƉŚǇůŽŐĞŶǇ�ŽĨ��ĞƌŽĐŽĐĐƵƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�ĂƐ�
ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϱϴ͕�
ϮϱϱͲϲϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŬŽƌĞĞŶƐŝƐ sĞŐĞƚĂďůĞƐ >ĞĞ͕�D͕͘�<ŝŵ͕�D͘<͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͘�<ŝŵ͕�^͘,͕͘�<ĂŶŐ͕͘�
D͘^͕͘�>ĞĞ͕�^͘d͕͘�ϮϬϬϱ͘�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŶŽǀĞů�ƌŚĂŵŶŽůŝƉŝĚͲƉƌŽĚƵĐŝŶŐ�ďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϱ͕�ϭϰϬϵͲϭϰϭϯ͘

�^D�ϭϲϱϬϭ >ĞĞ͕�D͕͘�<ŝŵ͕�D͘<͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͘�<ŝŵ͕�^͘,͕͘�
<ĂŶŐ͕͘�D͘^͕͘�>ĞĞ͕�^͘d͕͘�ϮϬϬϱ͘�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŬŽƌĞĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ƌŚĂŵŶŽůŝƉŝĚͲƉƌŽĚƵĐŝŶŐ�ďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϭϰϬϵͲϭϰϭϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ďĞŶŝŶĞŶƐŝƐ sĞŐĞƚĂďůĞƐ WĂĚŽŶŽƵ͕�^͘t͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�EŝĞůƐĞŶ͕��͘^͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�
,ĂŶƐĞŶ͕�D͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�EĂŐŽ͕�D͘�͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϭϬ͘�
tĞŝƐƐĞůůĂ�ďĞŶŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�ĐĂƐƐĂǀĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͕�ĂŶĚ�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϲϬ͕�ϮϭϵϯͲϮϭϵϴ͘

�^D�ϮϮϳϱϮ WĂĚŽŶŽƵ͕�^͘t͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�EŝĞůƐĞŶ͕��͘^͕͘�&ƌĂŶǌ͕�
�͘D͘�͘W͕͘�,ĂŶƐĞŶ͕�D͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�EĂŐŽ͕�D͘�͕͘�
:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϭϬ͘�tĞŝƐƐĞůůĂ�ďĞŶŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�ĐĂƐƐĂǀĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͕�ĂŶĚ�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
tĞŝƐƐĞůůĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϮϭϵϯͲϮϭϵϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ sĞŐĞƚĂďůĞƐ �ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�E͕͘�,ŽƐƚĞ͕��͕͘�
,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϮ͘�dĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�
ƐƉ͘�ŶŽǀ͕͘�ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ͘

>D'�ϭϳϲϵϵ �ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�E͕͘�
,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϬϮ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŽŶĨƵƐĂ�ĂŶĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�ĚĞƚĞĐƚĞĚ�ŝŶ�
ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϮ͕�ϭϰϭͲϭϰϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ĐŽŶĨƵƐĂ ^ŽƵƌĚŽƵŐŚ�tŝŶĞ <ĂƚŝŶĂ͕�<͕͘�ϮϬϬϵ͘�/Ŷ�ƐŝƚƵ�ƉƌŽĚƵĐƚŝŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĚĞǆƚƌĂŶ�ŝŶ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
Ϯϲ;ϳͿ͗ϳϯϰͲϰϯ͘�WĂƌĚŽ�/͘�ĂŶĚ���ƵŶŝŐĂ�D�ϭϵϵϮ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�
ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:KhZE�>��K&�
&KK���^�/�E��͕�sŽů͘�ϱϳ͕�EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϲ

>D'�ϭϳϲϵϵ �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�
^͕͘�ϭϵϵϯ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲ
ůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�
ϳϱ͕�ϱϵϱͲϲϬϯ͘�ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĚƐŵǌ͘ĚĞͬĐĂƚĂůŽŐƵĞƐͬĚĞƚĂŝůƐͬ
ĐƵůƚƵƌĞͬ�^DͲϮϬϭϵϲ͘Śƚŵů

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ĨĂďĂƌŝĂ �ŽĐŽĂ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϭϬ͘�
tĞŝƐƐĞůůĂ�ĨĂďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϵϵϵͲϮϬϬϱ͘�

�^D�Ϯϭϰϭϲ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϭϬ͘�tĞŝƐƐĞůůĂ�ĨĂďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�
ϭϵϵϵͲϮϬϬϱ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ŐŚĂŶĞŶƐŝƐ �ŽĐŽĂ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘�>ĞĨĞďǀƌĞ͕�<͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϬϴ͘�tĞŝƐƐĞůůĂ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϳϮϭͲϮϳϮϱ͘

>D'�ϮϰϮϴϲ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘�>ĞĨĞďǀƌĞ͕�<͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϴ͘�tĞŝƐƐĞůůĂ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϳϮϭͲϮϳϮϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ŚĞůůĞŶŝĐĂ Meat �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�^͕͘�ϭϵϵϯ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�
ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘�
�ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

�^D�ϳϯϳϴ �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�
^͕͘�ϭϵϵϯ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲ
ůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�
ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ sĞŐĞƚĂďůĞƐ >ĞĞ�:͘^͕͘�>ĞĞ͕�<͘�͕͘��ŚŶ͕�:͘^͕͘�DŚĞĞŶ͕�d͘/͕͘�WǇƵŶ͕�z͘Z͕͘�WĂƌŬ͕�z͘,͕͘�
ϮϬϬϮ͘�tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϮϱϳͲϭϮϲϭ͘

<�d��ϯϲϮϭ >ĞĞ�:͘^͕͘�>ĞĞ͕�<͘�͕͘��ŚŶ͕�:͘^͕͘�DŚĞĞŶ͕�d͘/͕͘�WǇƵŶ͕�z͘Z͕͘�WĂƌŬ͕�
z͘,͕͘�ϮϬϬϮ͘�tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϮϱϳͲϭϮϲϭ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϰϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ ^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǆǇůŽƐƵƐ �ĂŝƌǇ͕�DĞĂƚ �ŽƌďŝğƌĞ�DŽƌŽƚͲ�ŝǌŽƚ͕�^͕͘�ϮϬϬϲ͘�^ƚĂƉŚǇůŽĐŽĐĐĂů�ĐŽŵŵƵŶŝƚǇ�ŽĨ�Ă�
ƐŵĂůů�ƵŶŝƚ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϴ͕�ϮϭϬͲϳ͘

�d���Ϯϵϵϳϭ ^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ůŽŽƐ͕�t͘�͕͘�ϭϵϳϱ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�ƐŬŝŶ͘�/͘�
�ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƉŝĚĞƌŵŝĚŝƐ�
ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĂƉƌŽƉŚǇƚŝĐƵƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�
ŽĨ�ƚŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ͕�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ŚĂĞŵŽůǇƚŝĐƵƐ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ǆǇůŽƐƵƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�
Ϯϱ͕�ϱϬͲϲϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ ^ƚƌĞƉƚŽĐŽĐĐƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�ŐĂůůŽůǇƚŝĐƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ŐĂůůŽůǇƚŝĐƵƐ�
ƐƵďƐƉ͘�
ŵĂĐĞĚŽŶŝĐƵƐ

�ĂŝƌǇ 'ĞŽƌŐĂůĂŬŝ͕�D͘�͕͘^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�&ĞƌƌĞŝƌĂ͕��͘^͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
<ĂůĂŶƚǌŽƉŽƵůŽƐ͕�'͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�ϮϬϬϬ͘��ŝŽĐŚĞŵŝĐĂů�ƉƌŽƉĞƌƚŝĞƐ�
ŽĨ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ŵĂĐĞĚŽŶŝĐƵƐ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ƌĞĞŬ�
<ĂƐƐĞƌŝ�ĐŚĞĞƐĞ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϴϴ͕�ϴϭϳͲϮϱ͘

�d���
���Ϯϰϵ

dƐĂŬĂůŝĚŽƵ͕��͕͘�ϭϵϵϴ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƐƚƌĞƉƚŽĐŽĐĐŝ�ĨƌŽŵ�
'ƌĞĞŬ�<ĂƐƐĞƌŝ�ĐŚĞĞƐĞ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ŵĂĐĞĚŽŶŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϴ�Wƚ�Ϯ͕�ϱϭϵͲϮϳ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ ^ƚƌĞƉƚŽĐŽĐĐƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�ƐĂůŝǀĂƌŝƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ƐĂůŝǀĂƌŝƵƐ�ƐƵďƐƉ͘�
ƚŚĞƌŵŽƉŚŝůƵƐ

�ĂŝƌǇ ^ŚĞƌŵĂŶ͕�:͘D͕͘�^ƚĂƌŬ͕�W͕͘�ϭϵϯϴ͘�dŚĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
�ŝƐĂĐĐŚĂƌŝĚĞƐ�ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ƚŚĞƌŵŽƉŚŝůƵƐ͘�:��ĂĐƚĞƌŝŽů͘�ϯϲ͕�
ϳϳͲϴϭ͘

�d���ϭϵϮϱϴ KƌůĂͲ:ĞŶƐĞŶ͕�^͘�ϭϵϮϰ͘�>Ă�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera &ŝƌŵŝĐƵƚĞƐ ^ƚƌĞƉƚŽĐŽĐĂĐĐĞĂĞ ^ƚƌĞƉƚŽĐŽĐĐƵƐ ^ƚƌĞƉƚŽĐŽĐĐƵƐ�ƐĂůŝǀĂƌŝƵƐ� ^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ƐĂůŝǀĂƌŝƵƐ�ƐƵďƐƉ͘�
ƐĂůŝǀĂƌŝƵƐ

^ŽǇ͕�sĞŐĞƚĂďůĞƐ KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�
ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�
ϮϴϲͲϵϭ͘ 
�ŚƵŶ͕�:͕͘��<ŝŵ͕�'͘D͕͘�>ĞĞ͕�<͕͘��ŚŽŝ͕�/͘�͕͘�<ǁŽŶ͕�'͘,͕͘�WĂƌŬ͕�:͘z͕͘�
:ĞŽŶŐ͕�^͘:͕͘�<ŝŵ͕�:͘^͕͘�<ŝŵ͕�:͘,͕͘�ϮϬϬϳ͘��ŽŶǀĞƌƐŝŽŶ�ŽĨ�/ƐŽĨůĂǀŽŶĞ�
'ůƵĐŽƐŝĚĞƐ�ƚŽ��ŐůǇĐŽŶĞƐ�ŝŶ�^ŽǇŵŝůŬ�ďǇ�&ĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�>ĂĐƚŝĐ�
�ĐŝĚ��ĂĐƚĞƌŝĂ͘�:�&ŽŽĚ�^ĐŝĞŶĐĞ�ϳϮ;ϮͿ�DϯϵͲϰϰ�

�d���ϳϬϳϯ �ŶĚƌĞǁĞƐ͕�&͘t͕͘�,ŽƌĚĞƌ͕�d͘:͕͘�ϭϵϬϲ͘���ƐƚƵĚǇ�ŽĨ�ƚŚĞ 
ƐƚƌĞƉƚŽĐŽĐĐŝ�ƉĂƚŚŽŐĞŶŝĐ�ĨŽƌ�ŵĂŶ͘�>ĂŶĐĞƚ�ŝŝ͗ϳϬϴͲϳϭϯ͘

Monera �ĐƚŝŶŽďĂĐƚĞƌŝĂ ^ƚƌĞƉƚŽŵǇĐĞƚĂĐĞĂĞ ^ƚƌĞƉƚŽŵǇĐĞƐ ^ƚƌĞƉƚŽŵǇĐĞƐ�ŐƌŝƐĞƵƐ ^ƚƌĞƉƚŽŵǇĐĞƐ�
ŐƌŝƐĞƵƐ�ƐƵďƐƉ͘�
ŐƌŝƐĞƵƐ

Meat ,ĂŵŵĞƐ͕�t͘W͕͘�<ŶĂƵĨ͕�,͘:͕͘�ϭϵϵϰ͘�^ƚĂƌƚĞƌ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐŝŶŐ�
ŽĨ�ŵĞĂƚ�ƉƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ͕�ϭϱϱͲϭϲϴ͘���ĂŶĚŽŐĂŶ͕�<͕͘�
tĂƌĚůĂǁ͕�&͘�͕͘��ĐƚŽŶ͕�:͘�͕͘�ϮϬϬϵ͘��ĨĨĞĐƚ�ŽĨ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ŽŶ�
ƉƌŽƚĞŽůǇƚŝĐ�ĐŚĂŶŐĞƐ�ĚƵƌŝŶŐ�ƉƌŽĐĞƐƐŝŶŐ͘�&ŽŽĚ��ŚĞŵŝƐƚƌǇ�ϭϭϲ͕�
ϳϯϭͲϳϯϳ͘

�d���Ϯϯϯϰϱ tĂŬƐŵĂŶ͕�^͘�͕͘�,ĞŶƌŝĐŝ͕��͘d͕͘�ϭϵϰϯ͘�dŚĞ�ŶŽŵĞŶĐůĂƚƵƌĞ�
ĂŶĚ�ĐůĂƐƐŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĂĐƚŝŶŽŵǇĐĞƚĞƐ͘�:͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�
ϯϯϳʹϯϰϭ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�
ŚĂůŽƉŚŝůƵƐ

^ŽǇ EŽĚĂ͕�&͕͘�,ĂǇĂƐŚŝ͕�<͕͘�DŝǌƵŶƵŵĂ͕�d͕͘�ϭϵϴϬ͘��ŶƚĂŐŽŶŝƐŵ�
�ĞƚǁĞĞŶ�KƐŵŽƉŚŝůŝĐ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĂŶĚ�zĞĂƐƚƐ�ŝŶ��ƌŝŶĞ�
&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�^ŽǇ�^ĂƵĐĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϰϬ͕�ϰϱϮͲϰϱϳ͘ 
EŝƐŚŝŵƵƌĂ͕�/͕͘�/ŐĂƌĂƐŚŝ͕�d͕͘��ŶŽŵŽƚŽ͕�d͕͘��ĂŬĞ͕�z͕͘�KŬƵŶŽ͕�z͕͘�
KďĂƚĂ͕��͕͘�ϮϬϬϵ͘��ůŝŶŝĐĂů�ĞĨĨŝĐĂĐǇ�ŽĨ�ŚĂůŽƉŚŝůŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŚĂůŽƉŚŝůƵƐ�dŚϮϮϭ�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�
ŵŽƌŽŵŝ�ĨŽƌ�ƉĞƌĞŶŶŝĂů�ĂůůĞƌŐŝĐ�ƌŚŝŶŝƚŝƐ͘��ůůĞƌŐŽů�/Ŷƚ͘�ϱϴ͗ϭϳϵͲϴϱ͘�

�d���ϯϯϯϭϱ �ŶŽŶ͕͘�ϭϵϵϰ͘�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�WƵďůŝĐĂƚŝŽŶ�ŽĨ�EĞǁ�EĂŵĞƐ�
ĂŶĚ�EĞǁ��ŽŵďŝŶĂƚŝŽŶƐ�WƌĞǀŝŽƵƐůǇ��ĨĨĞĐƚŝǀĞůǇ�WƵďůŝƐŚĞĚ�
KƵƚƐŝĚĞ�ƚŚĞ�/:^��>ŝƐƚ�EŽ͘�ϰϵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͗�
ϯϳϬ�Ͳ�ϯϳϭ 
�ŽůůŝŶƐ͕�D͘�͕͘�tŝůůŝĂŵƐ͕��͘D͕͘�tĂůůďĂŶŬƐ͕�^͕͘�ϭϵϵϬ͘�
dŚĞ�ƉŚǇůŽŐĞŶǇ�ŽĨ��ĞƌŽĐŽĐĐƵƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�ĂƐ�
ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϱϴ͕�
ϮϱϱͲϲϮ͘

Monera &ŝƌŵŝĐƵƚĞƐ �ŶƚĞƌŽĐŽĐĐĂĐĞĂĞ dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŬŽƌĞĞŶƐŝƐ sĞŐĞƚĂďůĞƐ >ĞĞ͕�D͕͘�<ŝŵ͕�D͘<͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͘�<ŝŵ͕�^͘,͕͘�<ĂŶŐ͕͘�
D͘^͕͘�>ĞĞ͕�^͘d͕͘�ϮϬϬϱ͘�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŶŽǀĞů�ƌŚĂŵŶŽůŝƉŝĚͲƉƌŽĚƵĐŝŶŐ�ďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϱ͕�ϭϰϬϵͲϭϰϭϯ͘

�^D�ϭϲϱϬϭ >ĞĞ͕�D͕͘�<ŝŵ͕�D͘<͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͘�<ŝŵ͕�^͘,͕͘�
<ĂŶŐ͕͘�D͘^͕͘�>ĞĞ͕�^͘d͕͘�ϮϬϬϱ͘�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŬŽƌĞĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ƌŚĂŵŶŽůŝƉŝĚͲƉƌŽĚƵĐŝŶŐ�ďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�
:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϭϰϬϵͲϭϰϭϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ďĞŶŝŶĞŶƐŝƐ sĞŐĞƚĂďůĞƐ WĂĚŽŶŽƵ͕�^͘t͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�EŝĞůƐĞŶ͕��͘^͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�
,ĂŶƐĞŶ͕�D͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�EĂŐŽ͕�D͘�͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϭϬ͘�
tĞŝƐƐĞůůĂ�ďĞŶŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�ĐĂƐƐĂǀĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͕�ĂŶĚ�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϲϬ͕�ϮϭϵϯͲϮϭϵϴ͘

�^D�ϮϮϳϱϮ WĂĚŽŶŽƵ͕�^͘t͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�EŝĞůƐĞŶ͕��͘^͕͘�&ƌĂŶǌ͕�
�͘D͘�͘W͕͘�,ĂŶƐĞŶ͕�D͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�EĂŐŽ͕�D͘�͕͘�
:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϭϬ͘�tĞŝƐƐĞůůĂ�ďĞŶŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�ĐĂƐƐĂǀĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͕�ĂŶĚ�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
tĞŝƐƐĞůůĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϮϭϵϯͲϮϭϵϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ sĞŐĞƚĂďůĞƐ �ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�E͕͘�,ŽƐƚĞ͕��͕͘�
,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϮ͘�dĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�
ƐƉ͘�ŶŽǀ͕͘�ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ͘

>D'�ϭϳϲϵϵ �ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�E͕͘�
,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϬϮ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŽŶĨƵƐĂ�ĂŶĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�ĚĞƚĞĐƚĞĚ�ŝŶ�
ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϮ͕�ϭϰϭͲϭϰϴ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ĐŽŶĨƵƐĂ ^ŽƵƌĚŽƵŐŚ�tŝŶĞ <ĂƚŝŶĂ͕�<͕͘�ϮϬϬϵ͘�/Ŷ�ƐŝƚƵ�ƉƌŽĚƵĐƚŝŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĚĞǆƚƌĂŶ�ŝŶ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
Ϯϲ;ϳͿ͗ϳϯϰͲϰϯ͘�WĂƌĚŽ�/͘�ĂŶĚ���ƵŶŝŐĂ�D�ϭϵϵϮ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�
ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:KhZE�>��K&�
&KK���^�/�E��͕�sŽů͘�ϱϳ͕�EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϲ

>D'�ϭϳϲϵϵ �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�
^͕͘�ϭϵϵϯ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲ
ůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�
ϳϱ͕�ϱϵϱͲϲϬϯ͘�ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĚƐŵǌ͘ĚĞͬĐĂƚĂůŽŐƵĞƐͬĚĞƚĂŝůƐͬ
ĐƵůƚƵƌĞͬ�^DͲϮϬϭϵϲ͘Śƚŵů

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ĨĂďĂƌŝĂ �ŽĐŽĂ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϭϬ͘�
tĞŝƐƐĞůůĂ�ĨĂďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϵϵϵͲϮϬϬϱ͘�

�^D�Ϯϭϰϭϲ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϭϬ͘�tĞŝƐƐĞůůĂ�ĨĂďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�
ϭϵϵϵͲϮϬϬϱ͘�

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ŐŚĂŶĞŶƐŝƐ �ŽĐŽĂ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘�>ĞĨĞďǀƌĞ͕�<͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�
W͕͘�ϮϬϬϴ͘�tĞŝƐƐĞůůĂ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϳϮϭͲϮϳϮϱ͘

>D'�ϮϰϮϴϲ �Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘�>ĞĨĞďǀƌĞ͕�<͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
sĂŶĚĂŵŵĞ͕�W͕͘�ϮϬϬϴ͘�tĞŝƐƐĞůůĂ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϳϮϭͲϮϳϮϱ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ŚĞůůĞŶŝĐĂ Meat �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�^͕͘�ϭϵϵϯ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�
ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘�
�ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

�^D�ϳϯϳϴ �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�
^͕͘�ϭϵϵϯ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲ
ůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�
ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ sĞŐĞƚĂďůĞƐ >ĞĞ�:͘^͕͘�>ĞĞ͕�<͘�͕͘��ŚŶ͕�:͘^͕͘�DŚĞĞŶ͕�d͘/͕͘�WǇƵŶ͕�z͘Z͕͘�WĂƌŬ͕�z͘,͕͘�
ϮϬϬϮ͘�tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϮϱϳͲϭϮϲϭ͘

<�d��ϯϲϮϭ >ĞĞ�:͘^͕͘�>ĞĞ͕�<͘�͕͘��ŚŶ͕�:͘^͕͘�DŚĞĞŶ͕�d͘/͕͘�WǇƵŶ͕�z͘Z͕͘�WĂƌŬ͕�
z͘,͕͘�ϮϬϬϮ͘�tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϮϱϳͲϭϮϲϭ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS
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<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ

Meat �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�^͕͘�ϭϵϵϯ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�
ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘�
�ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

�d���ϯϯϯϭϯ �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�
^͕͘�ϭϵϵϯ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲ
ůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�
ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ &ŝƐŚ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�^ŚŝĚĂ͕�K͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͕͘�ϮϬϬϬ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϱϬ͕�
ϭϰϳϵͲϴϱ͘

:�D�ϭϬϲϵϱ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�^ŚŝĚĂ͕�K͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͕͘�
ϮϬϬϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�tĞŝƐƐĞůůĂ�
ƚŚĂŝůĂŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�
ŝŶ�dŚĂŝůĂŶĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϱϬ͕�ϭϰϳϵͲϴϱ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ ^ƉŚŝŶŐŽŵŽŶĂĚĂĐĞĂĞ �ǇŵŽŵŽŶĂƐ �ǇŵŽŵŽŶĂƐ�ŵŽďŝůŝƐ �ǇŵŽŵŽŶĂƐ�
ŵŽďŝůŝƐ�ƐƵďƐƉ͘�
ŵŽďŝůŝƐ

�ĞǀĞƌĂŐĞƐ ZŽŐĞƌƐ͕�W͘>͕͘�'ŽŽĚŵĂŶ͕��͘�͕͘�,ĞǇĞƐ͕�Z͘,͕͘�ϭϵϴϰ͘��ǇŵŽŵŽŶĂƐ�
ĞƚŚĂŶŽů�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�DŝĐƌŽďŝŽů�^Đŝ͘�ϭ͕�ϭϯϯͲϲ͘

�d���ϭϬϵϴϴ ^ǁŝŶŐƐ͕�:͕͘��Ğ�>ĞǇ͕�:͕͘�ϭϵϳϳ͘�dŚĞ�ďŝŽůŽŐǇ�ŽĨ��ǇŵŽŵŽŶĂƐ͘�
�ĂĐƚĞƌŝŽů�ZĞǀ͘�ϰϭ͕�ϭͲϰϲ͘

&ƵŶŐŝ� �ǇŐŽŵǇĐŽƚĂ �DƵĐŽƌĂĐĞĂ �ĐƚŝŶŽŵƌĐŽƌ �ĐƚŝŶŽŵƌĐŽƌ�ĞůĞŐĂŶƐ �^ƵĨƵ >Ƶ�:�D͕�zƵ�Z��͕��ŚĞŶŐ����͘�WƵƌŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�^ŽŵĞ�WƌŽƉĞƌƚŝĞƐ�
ŽĨ�'ůƵƚĂŵŝŶĂƐĞ�ĨƌŽŵ���ĐƚŝŶŽŵƵĐŽƌ�ƚĂŝǁĂŶĞŶƐŝƐ͕�^ƚĂƌƚĞƌ�ŽĨ�
^ƵĨƵ΀:΁͘�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�^ĐŝĞŶĐĞ�ŽĨ�&ŽŽĚ�Θ��ŐƌŝĐƵůƚƵƌĞ͕�ϭϵϵϲ͕�
ϳϬ;ϰͿ͗ϱϬϵʹϱϭϰ͘�

�d���ϮϮϴϭϰ tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘ZŽĚƌŝŐƵĞǌͲ�dƵĚĞůĂ͕�:͘�>͕͘�Θ��ŽůĂƚĂďĂĚŝ͕�
^͕͘�Ğƚ�Ăů͘�͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�ŵƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�
ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ�Ͳ�DŽůĞĐƵůĂƌ�WŚǇůŽŐĞŶǇ�ĂŶĚ�
�ǀŽůƵƚŝŽŶ�ŽĨ�&ƵŶŐŝ͕ϮϬϭϯ͕ϯϬ;ϯͿ͕�ϭϭͲϰϳ͘

&ƵŶŐŝ� �ƐĐŽŵǇĐŽƚĂ �ĞďĂƌǇŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŵŽŐŝŝ� �^ŽǇ�ƐĂƵĐĞ �ŚĞŶ͕�y͕͘�zĂŶ͕�D͕͘�yŝĞ͕�&͕͘��Ăŝ͕�:͕͘�>ŝ͕��͕͘�Θ�tĂŶŐ͕��͕͘�Ğƚ�Ăů͘�;ϮϬϭϰͿ͘�
�ŝŽƚŝŶ�ĞŶŚĂŶĐĞƐ�ƐĂůƚ�ƚŽůĞƌĂŶĐĞ�ŽĨ�ƚŽƌƵůŽƉƐŝƐ�ŵŽŐŝŝ͘��ŶŶĂůƐ�ŽĨ�
DŝĐƌŽďŝŽůŽŐǇ͕�ϲϱ;ϭͿ͕�ϯϵϯͲϯϵϴ͘

��^�ϱϳϭϯ <ƵƌƚǌŵĂŶ��W͕�&Ğůů�:t͕��ŽĞŬŚŽƵƚ�d͕�ZŽďĞƌƚ�s�;ϮϬϭϭͿ�
DĞƚŚŽĚƐ�ĨŽƌ�ŝƐŽůĂƚŝŽŶ͕�ƉŚĞŶŽƚǇƉŝĐ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�
ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚƐ͘�/Ŷ͗�&Ğůů�:t͕��ŽĞŬŚŽƵƚ�d�;ĞĚƐͿ�
dŚĞ�zĞĂƐƚƐ͕���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�;<ƵƌƚǌŵĂŶ��W͕�ϱƚŚ�ĞĚŶ͘�
�ůƐĞǀŝĞƌ͕��ŵƐƚĞƌĚĂŵ͕�ƉƉ�ϵϴϳͲϭϮϳϴ͘

&ƵŶŐŝ� �ƐĐŽŵǇĐŽƚĂ �ĞďĂƌǇŽŵǇĐĞƚĂĐĞĂĞ DĞǇĞƌŽǌǇŵĂ� DĞǇĞƌŽǌǇŵĂ�ŐƵŝůůŝĞƌŵŽŶĚŝŝ ^ŽǇ�ƐĂƵĐĞ dŚŝŶ�dŚŝŶ�t͕�^ƵƉĂǁĂŶ�t͕��ƉŝŶǇĂ��͕�Ğƚ�Ăů͘��ŽͲĐƵůƚƵƌŝŶŐ�ŽĨ�WŝĐŚŝĂ�
ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ĞŶŚĂŶĐĞĚ�ǀŽůĂƚŝůĞ�ĨůĂǀŽƌ�ĐŽŵƉŽƵŶĚ�ĨŽƌŵĂƚŝŽŶ�ďǇ�
�ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ�ŝŶ�ƚŚĞ�ŵŽĚĞů�ƐǇƐƚĞŵ�ŽĨ�dŚĂŝ�ƐŽǇ�ƐĂƵĐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘΀:΁͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕�
ϮϬϭϯ͕�ϭϲϬ;ϯͿ͗ϮϴϮͲϵ͘� ���

��^�ϮϬϯϬ �W�<ƵƌƚǌŵĂŶ͕�D�^ƵǌƵŬ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�
ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�YͲϵ�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂůŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕�DĞǇĞƌŽǌǇŵĂ͕�
DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ�^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�
DǇĐŽƐĐŝĞŶĐĞ�:ĂŶƵĂƌǇ�ϮϬϭϬ͕�sŽůƵŵĞ�ϱϭ͕�/ƐƐƵĞ�ϭ͕�ƉƉ�ϮͲϭϰ

&ƵŶŐŝ� �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂ DƵĐŽƌ DƵĐŽƌ�ĐŝƌĐŝŶĞůůŽŝĚĞƐ �^ƵĨƵ ,ĂŶ͕��͘��͕͘�<ƵŝũƉĞƌƐ͕��͘�&͘��͕͘�dŚĂŶŚ͕�E͘�s͕͘�Θ�EŽƵƚ͕�D͘�:͘�Z͘�
;ϮϬϬϰͿ͘�DƵĐŽƌĂĐĞŽƵƐ�ŵŽƵůĚƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐŽŵŵĞƌĐŝĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƐƵĨƵ�ƉĞŚƚǌĞ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͕�ϴϱ;ϯͿ͕�
ϮϱϯͲϳ͘

��^�ϭϵϱ͘ϲϴ tĂůƚŚĞƌ�'͕�WĂǁůŽǁƐŬĂ�:͕��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ��͕�tƌǌŽƐĞŬ�
D͕�Ğƚ�Ăů͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�
ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕ϮϬϭϯ͕�ϯϬ͕�ϭϭͲϰϳ͘

&ƵŶŐŝ� �ǇŐŽŵǇĐŽƚĂ �DƵĐŽƌĂĐĞĂ DƵĐŽƌ DƵĐŽƌ�ĨůĂǀƵƐ ^ƵĨƵ �ŚĞŶŐ�z�Y͕�,Ƶ�Y͕�>ŝ�>�d͕�Ğƚ�Ăů͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ƐƵĨƵ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�
�ŚŝŶĞƐĞ�ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ĨŽŽĚ͕�ďǇ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�DƵĐŽƌ�
ĨůĂǀƵƐ�Ăƚ�ůŽǁ�ƚĞŵƉĞƌĂƚƵƌĞ͘΀:΁͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�
ZĞƐĞĂƌĐŚ͕�ϮϬϬϵ͕�ϭϱ;ϰͿ͗ϯϰϳͲϯϱϮ͘

��^Ϯϯϰ͘ϯϱ tĂůƚŚĞƌ�'͕�WĂǁůŽǁƐŬĂ�:͕��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ��͕�tƌǌŽƐĞŬ�
D͕�Ğƚ�Ăů͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�
ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕ϮϬϭϯ͕�ϯϬ͕�ϭϭͲϰϳ͘

&ƵŶŐŝ� �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ďŝƐƉŽƌƵƐ

sŝŶĞŐĂƌ ^ŽůŝĞƌŝ͕�>͕͘�Θ�'ŝƵĚŝĐŝ͕�W͘�;ϮϬϬϴͿ͘�zĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ƚƌĂĚŝƚŝŽŶĂů�
ďĂůƐĂŵŝĐ�ǀŝŶĞŐĂƌ͗�ĞĐŽůŽŐŝĐĂů�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĨĞĂƚƵƌĞƐ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕�ϭϮϱ;ϭͿ͕�ϯϲͲϰϱ͘

��^�ϳϬϮ <ƵƌƚǌŵĂŶ��W͕�&Ğůů�:t͕��ŽĞŬŚŽƵƚ�d͕�ZŽďĞƌƚ�s�;ϮϬϭϭͿ�
DĞƚŚŽĚƐ�ĨŽƌ�ŝƐŽůĂƚŝŽŶ͕�ƉŚĞŶŽƚǇƉŝĐ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�
ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚƐ͘�/Ŷ͗�&Ğůů�:t͕��ŽĞŬŚŽƵƚ�d�;ĞĚƐͿ�
dŚĞ�zĞĂƐƚƐ͕���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�;<ƵƌƚǌŵĂŶ��W͕�ϱƚŚ�ĞĚŶ͘�
�ůƐĞǀŝĞƌ͕��ŵƐƚĞƌĚĂŵ͕�ƉƉ�ϵϯϳͲϵϰϳ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƐƉĞƌŐŝůůƵƐ �ƐƉĞƌŐŝůůƵƐ�ůƵĐŚƵĞŶƐŝƐ Tea DŽŐĞŶƐĞŶ͕�:͘D͕͘�sĂƌŐĂ�:͕͘�dŚƌĂŶĞ͕�h͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϮϬϬϵ͘�
�ƐƉĞƌŐŝůůƵƐ�ĂĐŝĚƵƐ�ĨƌŽŵ�WƵĞƌŚ�ƚĞĂ�ĂŶĚ�ďůĂĐŬ�ƚĞĂ�ĚŽĞƐ�ŶŽƚ�
ƉƌŽĚƵĐĞ�ŽĐŚƌĂƚŽǆŝŶ���ĂŶĚ�ĨƵŵŽŶŝƐŝŶ��Ϯ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϭϯϮ͕�ϭϰϭͲϭϰϰ͘�

��^�ϱϲϰϲϱ ^ĞƵŶŐͲ�ĞŽŵ�,ŽŶŐ͕�KƐĂŵƵzĂŵĂĚĂ͕�ZŽďĞƌƚ��͘�^ĂŵƐŽŶ͘�
;ϮϬϭϰͿ�dĂǆŽŶŽŵŝĐ�ƌĞͲĞǀĂůƵĂƚŝŽŶ�ŽĨ�ďůĂĐŬ�ŬŽũŝ�ŵŽůĚƐ͘��ƉƉů�
DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͕�ϵϴ͗ϱϱϱʹϱϲϭ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƐƉĞƌŐŝůůƵƐ �ƐƉĞƌŐŝůůƵƐ�ŶŝŐĞƌ �ĞǀĞƌĂŐĞƐ EŽƵƚ͕�Z͕͘�ϮϬϬϬ͘�hƐĞĨƵů�ƌŽůĞ�ŽĨ�ŽĨ�ĨƵŶŐŝ�ŝŶ�ĨŽŽĚ�ƉƌŽĐĞƐƐŝŶŐ͘�
/Ŷ͗�^ĂŵƐŽŶ͕�Z͘�͕͘�,ŽĞŬƐƚƌĂ͕��͘^͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�&ŝůƚĞŶďŽƌŐ͕�
K͘�;�ĚƐ͘Ϳ͕��/ŶƚƌŽĚƵĐƚŝŽŶ�ƚŽ�ĨŽŽĚͲ�ĂŶĚ�ĂŝƌďŽƌŶĞ�ĨƵŶŐŝ͘�ϲƚŚ�ĞĚ͘�
�ĞŶƚƌĂĂůďƵƌĞĂƵ�ǀŽŽƌ�^ĐŚŝŵŵĞůĐŝƵůƚƵƌĞƐ͕�hƚƌĞĐŚƚ͘�

��^�ϱϭϯϴϴ �ĐĐĞŶƐŝ͕�&͕͘��ĂŶŽ͕�:͕͘�&ŝŐƵĞƌĂ͕�>͕͘��ďĂƌĐĂ͕�D͘>͕͘��ĂďĂŹĞƐ͕�
&͘:͕͘�ϭϵϵϵ͘�EĞǁ�W�Z�ŵĞƚŚŽĚ�ƚŽ�ĚŝĨĨĞƌĞŶƚŝĂƚĞ�ƐƉĞĐŝĞƐ�ŝŶ�
ƚŚĞ��ƐƉĞƌŐŝůůƵƐ�ŶŝŐĞƌ�ĂŐŐƌĞŐĂƚĞ͘�&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�
ϭϴϬ͕�ϭϵϭͲϲ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƐƉĞƌŐŝůůƵƐ �ƐƉĞƌŐŝůůƵƐ�ŽƌǇǌĂĞ ^ŽǇ͕��ĞǀĞƌĂŐĞƐ �ŚƵŵŝƌĂƚĂŶĂ͕��͕͘�&ůĞŐĞů͕�d͘t͕͘�'ůŝŶƐƵŬŽŶ͕�d͕͘�^ŽŵƉŽƌĂŶ͕�t͕͘�
ϭϵϴϬ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�ŵŽůĚƐ�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŬŽũŝ�ŝŶ�
dŚĂŝůĂŶĚ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϯϵ͕�ϰϯϬͲϱ͘ 
DŝǇĂŬĞ͕�z͕͘�/ƚŽ͕��͕͘�/ƚŽŝŐĂǁĂ͕�D͕͘�KƐĂǁĂ͕�d͕͘�ϮϬϬϳ͘�/ƐŽůĂƚŝŽŶ�ŽĨ�ƚŚĞ�
�ŶƚŝŽǆŝĚĂŶƚ�WǇƌĂŶŽŶŝŐƌŝŶͲ��ĨƌŽŵ�ZŝĐĞ�DŽůĚ�^ƚĂƌƚĞƌƐ�hƐĞĚ�ŝŶ�ƚŚĞ�
DĂŶƵĨĂĐƚƵƌŝŶŐ�WƌŽĐĞƐƐ�ŽĨ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů�
�ŝŽĐŚĞŵ͘�ϳϭ͕�ϮϱϭϱͲϮϭ͘� �������� 
�ĂƌďĞƐŐĂĂĂƌĚ͕�W͕͘�,ĞůĚƚͲ,ĂŶƐĞŶ͕�,͘W͕͘��ŝĚĞƌŝĐŚƐĞŶ͕��͕͘�ϭϵϵϮ͘�
KŶ�ƚŚĞ�ƐĂĨĞƚǇ�ŽĨ�ĂƐƉĞƌŐŝůůƵƐ�ŽƌǇǌĂĞ͗�Ă�ƌĞǀŝĞǁ͘��ƉƉů�DŝĐƌŽďŝŽů�
�ŝŽƚĞĐŚŶŽů͘�ϯϲ͕�ϱϲϵͲϱϳϮ͘

��^�ϭϬϬϵϮϱ 'ĞŝƐĞƌ͕��͘D͕�Wŝƚƚ͕�:͘/͕͘�dĂǇůŽƌ͕�:͘t͕͘�ϭϵϵϴ͘��ƌǇƉƚŝĐ�
ƐƉĞĐŝĂƚŝŽŶ�ĂŶĚ�ƌĞĐŽŵďŝŶĂƚŝŽŶ�ŝŶ�ƚŚĞ�ĂĨůĂƚŽǆŝŶͲƉƌŽĚƵĐŝŶŐ�
ĨƵŶŐƵƐ��ƐƉĞƌŐŝůůƵƐ�ĨůĂǀƵƐ͘�WƌŽĐ�EĂƚů��ĐĂĚ�^Đŝ�h�^��͘��ϵϱ͕�
ϯϴϴͲϯϵϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƐƉĞƌŐŝůůƵƐ �ƐƉĞƌŐŝůůƵƐ�ƐŽũĂĞ ^ŽǇ DŝǇĂŬĞ͕�z͕͘�/ƚŽ͕��͕͘�/ƚŽŝŐĂǁĂ͕�D͕͘�KƐĂǁĂ͕�d͕͘�ϮϬϬϳ͘�/ƐŽůĂƚŝŽŶ�ŽĨ�ƚŚĞ�
�ŶƚŝŽǆŝĚĂŶƚ�WǇƌĂŶŽŶŝŐƌŝŶͲ��ĨƌŽŵ�ZŝĐĞ�DŽůĚ�^ƚĂƌƚĞƌƐ�hƐĞĚ�ŝŶ�ƚŚĞ�
DĂŶƵĨĂĐƚƵƌŝŶŐ�WƌŽĐĞƐƐ�ŽĨ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů�
�ŝŽĐŚĞŵ͘�ϳϭ͕�ϮϱϭϱͲϮϭ͘�

��^�ϭϬϬϵϮϴ 'ŽĚĞƚ͕�D͕͘�DƵŶĂƵƚ͕�&͕͘�ϮϬϭϬ͘�DŽůĞĐƵůĂƌ�ƐƚƌĂƚĞŐǇ�
ĨŽƌ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŝŶ��ƐƉĞƌŐŝůůƵƐ�ƐĞĐƚŝŽŶ�&ůĂǀŝ͘�&�D^�
DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϯϬϰ͕�ϭϱϳͲϲϴ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ĞƚĐŚĞůůƐŝŝ �ĂŝƌǇ͕�^ŽǇ͕�
sĞŐĞƚĂďůĞƐ

�ŽƚŽŶ��͕��ŽƚŽŶ�D͕�>ĞǀĞƌƚ��͕��ĂƐĂƌĞŐŽůĂ�^͕�^ŽŚŝĞƌ��͕�ϮϬϬϲ͘�zĞĂƐƚ�
ĞĐŽůŽŐǇ�ŝŶ�&ƌĞŶĐŚ�ĐŝĚĞƌ�ĂŶĚ�ďůĂĐŬ�ŽůŝǀĞ�ŶĂƚƵƌĂů�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘��Ɖƌ�ϭϱ͖ϭϬϴ;ϭͿ͗ϭϯϬͲϱ͘�

��^�ϭϳϱϬ ^ƵĞǌĂǁĂ͕�z͕͘�<ŝŵƵƌĂ͕�/͕͘�/ŶŽƵĞ͕�D͕͘�'ŽŚĚĂ͕�E͕͘�^ƵǌƵŬŝ͕�D͕͘�
ϮϬϬϲ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ƚǇƉŝŶŐ�ŽĨ�ŵŝƐŽ�ĂŶĚ�ƐŽǇ�ƐĂƵĐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ǇĞĂƐƚƐ͕��ĂŶĚŝĚĂ�ĞƚĐŚĞůůƐŝŝ�ĂŶĚ��͘�ǀĞƌƐĂƚŝůŝƐ͕�
ďĂƐĞĚ�ŽŶ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ��ϭ�Ϯ�ĚŽŵĂŝŶ�ŽĨ�ƚŚĞ�
Ϯϲ^�ƌŝďŽƐŽŵĂů�ZE��ŐĞŶĞ͕�ĂŶĚ�ƚŚĞ�ƌĞŐŝŽŶ�ŽĨ�ŝŶƚĞƌŶĂů�
ƚƌĂŶƐĐƌŝďĞĚ�ƐƉĂĐĞƌ�ϭ͕�ϱ͘ϴ^�ƌŝďŽƐŽŵĂů�ZE��ŐĞŶĞ�ĂŶĚ�
ŝŶƚĞƌŶĂů�ƚƌĂŶƐĐƌŝďĞĚ�ƐƉĂĐĞƌ�Ϯ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ĨĂŵĂƚĂ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

E�Z��ϬϲϮϯ�
��^�ϭϳϵϱ

EŐƵǇĞŶ�,s͕�'ĂŝůůĂƌĚŝŶ��͕�EĞƵǀĞŐůŝƐĞ��͕�ϮϬϬϵ�
�ŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ŽĨ��ĞďĂƌǇŽŵǇĐĞƐ�ŚĂŶƐĞŶŝŝ�ĂŶĚ��ĂŶĚŝĚĂ�
ĨĂŵĂƚĂ�ďǇ�ƌZE��ŐĞŶĞ�ŝŶƚĞƌŐĞŶŝĐ�ƐƉĂĐĞƌ�Ĩ ŝŶŐĞƌƉƌŝŶƚŝŶŐ�
ĂŶĚ�ƌĞĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƉŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�
ĂŵŽŶŐ��͘�ŚĂŶƐĞŶŝŝ͕��͘�ĨĂŵĂƚĂ͕��͘�ĨĂďƌǇŝ͕��͘�ĨůĂƌĞƌŝ�
;с�͘�ƐƵďŐůŽďŽƐƵƐͿ�ĂŶĚ��͘�ƉƌŽƐŽƉŝĚŝƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��͘�
ǀŝĞƚŶĂŵĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�ĐůŽƐĞůǇ�ƌĞůĂƚĞĚ�ƚŽ��͘�ŶĞƉĂůĞŶƐŝƐ�
&�D^�zĞĂƐƚ�ZĞƐ�ϵ;ϰͿ͕�ϲϰϭͲϲϲϮ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϰϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ

Meat �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�^͕͘�ϭϵϵϯ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�
ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘�
�ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

�d���ϯϯϯϭϯ �ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�
^͕͘�ϭϵϵϯ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲ
ůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�
ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera &ŝƌŵŝĐƵƚĞƐ >ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ tĞŝƐƐĞůůĂ tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ &ŝƐŚ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�^ŚŝĚĂ͕�K͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͕͘�ϮϬϬϬ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϱϬ͕�
ϭϰϳϵͲϴϱ͘

:�D�ϭϬϲϵϱ dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�^ŚŝĚĂ͕�K͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͕͘�
ϮϬϬϬ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�tĞŝƐƐĞůůĂ�
ƚŚĂŝůĂŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�
ŝŶ�dŚĂŝůĂŶĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ�
�ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϱϬ͕�ϭϰϳϵͲϴϱ͘

Monera WƌŽƚĞŽďĂĐƚĞƌŝĂ ^ƉŚŝŶŐŽŵŽŶĂĚĂĐĞĂĞ �ǇŵŽŵŽŶĂƐ �ǇŵŽŵŽŶĂƐ�ŵŽďŝůŝƐ �ǇŵŽŵŽŶĂƐ�
ŵŽďŝůŝƐ�ƐƵďƐƉ͘�
ŵŽďŝůŝƐ

�ĞǀĞƌĂŐĞƐ ZŽŐĞƌƐ͕�W͘>͕͘�'ŽŽĚŵĂŶ͕��͘�͕͘�,ĞǇĞƐ͕�Z͘,͕͘�ϭϵϴϰ͘��ǇŵŽŵŽŶĂƐ�
ĞƚŚĂŶŽů�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�DŝĐƌŽďŝŽů�^Đŝ͘�ϭ͕�ϭϯϯͲϲ͘

�d���ϭϬϵϴϴ ^ǁŝŶŐƐ͕�:͕͘��Ğ�>ĞǇ͕�:͕͘�ϭϵϳϳ͘�dŚĞ�ďŝŽůŽŐǇ�ŽĨ��ǇŵŽŵŽŶĂƐ͘�
�ĂĐƚĞƌŝŽů�ZĞǀ͘�ϰϭ͕�ϭͲϰϲ͘

&ƵŶŐŝ� �ǇŐŽŵǇĐŽƚĂ �DƵĐŽƌĂĐĞĂ �ĐƚŝŶŽŵƌĐŽƌ �ĐƚŝŶŽŵƌĐŽƌ�ĞůĞŐĂŶƐ �^ƵĨƵ >Ƶ�:�D͕�zƵ�Z��͕��ŚĞŶŐ����͘�WƵƌŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�^ŽŵĞ�WƌŽƉĞƌƚŝĞƐ�
ŽĨ�'ůƵƚĂŵŝŶĂƐĞ�ĨƌŽŵ���ĐƚŝŶŽŵƵĐŽƌ�ƚĂŝǁĂŶĞŶƐŝƐ͕�^ƚĂƌƚĞƌ�ŽĨ�
^ƵĨƵ΀:΁͘�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�^ĐŝĞŶĐĞ�ŽĨ�&ŽŽĚ�Θ��ŐƌŝĐƵůƚƵƌĞ͕�ϭϵϵϲ͕�
ϳϬ;ϰͿ͗ϱϬϵʹϱϭϰ͘�

�d���ϮϮϴϭϰ tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘ZŽĚƌŝŐƵĞǌͲ�dƵĚĞůĂ͕�:͘�>͕͘�Θ��ŽůĂƚĂďĂĚŝ͕�
^͕͘�Ğƚ�Ăů͘�͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�ŵƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�
ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ�Ͳ�DŽůĞĐƵůĂƌ�WŚǇůŽŐĞŶǇ�ĂŶĚ�
�ǀŽůƵƚŝŽŶ�ŽĨ�&ƵŶŐŝ͕ϮϬϭϯ͕ϯϬ;ϯͿ͕�ϭϭͲϰϳ͘

&ƵŶŐŝ� �ƐĐŽŵǇĐŽƚĂ �ĞďĂƌǇŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŵŽŐŝŝ� �^ŽǇ�ƐĂƵĐĞ �ŚĞŶ͕�y͕͘�zĂŶ͕�D͕͘�yŝĞ͕�&͕͘��Ăŝ͕�:͕͘�>ŝ͕��͕͘�Θ�tĂŶŐ͕��͕͘�Ğƚ�Ăů͘�;ϮϬϭϰͿ͘�
�ŝŽƚŝŶ�ĞŶŚĂŶĐĞƐ�ƐĂůƚ�ƚŽůĞƌĂŶĐĞ�ŽĨ�ƚŽƌƵůŽƉƐŝƐ�ŵŽŐŝŝ͘��ŶŶĂůƐ�ŽĨ�
DŝĐƌŽďŝŽůŽŐǇ͕�ϲϱ;ϭͿ͕�ϯϵϯͲϯϵϴ͘

��^�ϱϳϭϯ <ƵƌƚǌŵĂŶ��W͕�&Ğůů�:t͕��ŽĞŬŚŽƵƚ�d͕�ZŽďĞƌƚ�s�;ϮϬϭϭͿ�
DĞƚŚŽĚƐ�ĨŽƌ�ŝƐŽůĂƚŝŽŶ͕�ƉŚĞŶŽƚǇƉŝĐ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�
ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚƐ͘�/Ŷ͗�&Ğůů�:t͕��ŽĞŬŚŽƵƚ�d�;ĞĚƐͿ�
dŚĞ�zĞĂƐƚƐ͕���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�;<ƵƌƚǌŵĂŶ��W͕�ϱƚŚ�ĞĚŶ͘�
�ůƐĞǀŝĞƌ͕��ŵƐƚĞƌĚĂŵ͕�ƉƉ�ϵϴϳͲϭϮϳϴ͘

&ƵŶŐŝ� �ƐĐŽŵǇĐŽƚĂ �ĞďĂƌǇŽŵǇĐĞƚĂĐĞĂĞ DĞǇĞƌŽǌǇŵĂ� DĞǇĞƌŽǌǇŵĂ�ŐƵŝůůŝĞƌŵŽŶĚŝŝ ^ŽǇ�ƐĂƵĐĞ dŚŝŶ�dŚŝŶ�t͕�^ƵƉĂǁĂŶ�t͕��ƉŝŶǇĂ��͕�Ğƚ�Ăů͘��ŽͲĐƵůƚƵƌŝŶŐ�ŽĨ�WŝĐŚŝĂ�
ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ĞŶŚĂŶĐĞĚ�ǀŽůĂƚŝůĞ�ĨůĂǀŽƌ�ĐŽŵƉŽƵŶĚ�ĨŽƌŵĂƚŝŽŶ�ďǇ�
�ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ�ŝŶ�ƚŚĞ�ŵŽĚĞů�ƐǇƐƚĞŵ�ŽĨ�dŚĂŝ�ƐŽǇ�ƐĂƵĐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘΀:΁͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕�
ϮϬϭϯ͕�ϭϲϬ;ϯͿ͗ϮϴϮͲϵ͘� ���

��^�ϮϬϯϬ �W�<ƵƌƚǌŵĂŶ͕�D�^ƵǌƵŬ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�
ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�YͲϵ�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂůŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕�DĞǇĞƌŽǌǇŵĂ͕�
DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ�^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�
DǇĐŽƐĐŝĞŶĐĞ�:ĂŶƵĂƌǇ�ϮϬϭϬ͕�sŽůƵŵĞ�ϱϭ͕�/ƐƐƵĞ�ϭ͕�ƉƉ�ϮͲϭϰ

&ƵŶŐŝ� �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂ DƵĐŽƌ DƵĐŽƌ�ĐŝƌĐŝŶĞůůŽŝĚĞƐ �^ƵĨƵ ,ĂŶ͕��͘��͕͘�<ƵŝũƉĞƌƐ͕��͘�&͘��͕͘�dŚĂŶŚ͕�E͘�s͕͘�Θ�EŽƵƚ͕�D͘�:͘�Z͘�
;ϮϬϬϰͿ͘�DƵĐŽƌĂĐĞŽƵƐ�ŵŽƵůĚƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐŽŵŵĞƌĐŝĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƐƵĨƵ�ƉĞŚƚǌĞ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͕�ϴϱ;ϯͿ͕�
ϮϱϯͲϳ͘

��^�ϭϵϱ͘ϲϴ tĂůƚŚĞƌ�'͕�WĂǁůŽǁƐŬĂ�:͕��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ��͕�tƌǌŽƐĞŬ�
D͕�Ğƚ�Ăů͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�
ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕ϮϬϭϯ͕�ϯϬ͕�ϭϭͲϰϳ͘

&ƵŶŐŝ� �ǇŐŽŵǇĐŽƚĂ �DƵĐŽƌĂĐĞĂ DƵĐŽƌ DƵĐŽƌ�ĨůĂǀƵƐ ^ƵĨƵ �ŚĞŶŐ�z�Y͕�,Ƶ�Y͕�>ŝ�>�d͕�Ğƚ�Ăů͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ƐƵĨƵ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�
�ŚŝŶĞƐĞ�ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ĨŽŽĚ͕�ďǇ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�DƵĐŽƌ�
ĨůĂǀƵƐ�Ăƚ�ůŽǁ�ƚĞŵƉĞƌĂƚƵƌĞ͘΀:΁͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�
ZĞƐĞĂƌĐŚ͕�ϮϬϬϵ͕�ϭϱ;ϰͿ͗ϯϰϳͲϯϱϮ͘

��^Ϯϯϰ͘ϯϱ tĂůƚŚĞƌ�'͕�WĂǁůŽǁƐŬĂ�:͕��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ��͕�tƌǌŽƐĞŬ�
D͕�Ğƚ�Ăů͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�
ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕ϮϬϭϯ͕�ϯϬ͕�ϭϭͲϰϳ͘

&ƵŶŐŝ� �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ďŝƐƉŽƌƵƐ

sŝŶĞŐĂƌ ^ŽůŝĞƌŝ͕�>͕͘�Θ�'ŝƵĚŝĐŝ͕�W͘�;ϮϬϬϴͿ͘�zĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ƚƌĂĚŝƚŝŽŶĂů�
ďĂůƐĂŵŝĐ�ǀŝŶĞŐĂƌ͗�ĞĐŽůŽŐŝĐĂů�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĨĞĂƚƵƌĞƐ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕�ϭϮϱ;ϭͿ͕�ϯϲͲϰϱ͘

��^�ϳϬϮ <ƵƌƚǌŵĂŶ��W͕�&Ğůů�:t͕��ŽĞŬŚŽƵƚ�d͕�ZŽďĞƌƚ�s�;ϮϬϭϭͿ�
DĞƚŚŽĚƐ�ĨŽƌ�ŝƐŽůĂƚŝŽŶ͕�ƉŚĞŶŽƚǇƉŝĐ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�
ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚƐ͘�/Ŷ͗�&Ğůů�:t͕��ŽĞŬŚŽƵƚ�d�;ĞĚƐͿ�
dŚĞ�zĞĂƐƚƐ͕���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�;<ƵƌƚǌŵĂŶ��W͕�ϱƚŚ�ĞĚŶ͘�
�ůƐĞǀŝĞƌ͕��ŵƐƚĞƌĚĂŵ͕�ƉƉ�ϵϯϳͲϵϰϳ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƐƉĞƌŐŝůůƵƐ �ƐƉĞƌŐŝůůƵƐ�ůƵĐŚƵĞŶƐŝƐ Tea DŽŐĞŶƐĞŶ͕�:͘D͕͘�sĂƌŐĂ�:͕͘�dŚƌĂŶĞ͕�h͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϮϬϬϵ͘�
�ƐƉĞƌŐŝůůƵƐ�ĂĐŝĚƵƐ�ĨƌŽŵ�WƵĞƌŚ�ƚĞĂ�ĂŶĚ�ďůĂĐŬ�ƚĞĂ�ĚŽĞƐ�ŶŽƚ�
ƉƌŽĚƵĐĞ�ŽĐŚƌĂƚŽǆŝŶ���ĂŶĚ�ĨƵŵŽŶŝƐŝŶ��Ϯ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϭϯϮ͕�ϭϰϭͲϭϰϰ͘�

��^�ϱϲϰϲϱ ^ĞƵŶŐͲ�ĞŽŵ�,ŽŶŐ͕�KƐĂŵƵzĂŵĂĚĂ͕�ZŽďĞƌƚ��͘�^ĂŵƐŽŶ͘�
;ϮϬϭϰͿ�dĂǆŽŶŽŵŝĐ�ƌĞͲĞǀĂůƵĂƚŝŽŶ�ŽĨ�ďůĂĐŬ�ŬŽũŝ�ŵŽůĚƐ͘��ƉƉů�
DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͕�ϵϴ͗ϱϱϱʹϱϲϭ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƐƉĞƌŐŝůůƵƐ �ƐƉĞƌŐŝůůƵƐ�ŶŝŐĞƌ �ĞǀĞƌĂŐĞƐ EŽƵƚ͕�Z͕͘�ϮϬϬϬ͘�hƐĞĨƵů�ƌŽůĞ�ŽĨ�ŽĨ�ĨƵŶŐŝ�ŝŶ�ĨŽŽĚ�ƉƌŽĐĞƐƐŝŶŐ͘�
/Ŷ͗�^ĂŵƐŽŶ͕�Z͘�͕͘�,ŽĞŬƐƚƌĂ͕��͘^͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�&ŝůƚĞŶďŽƌŐ͕�
K͘�;�ĚƐ͘Ϳ͕��/ŶƚƌŽĚƵĐƚŝŽŶ�ƚŽ�ĨŽŽĚͲ�ĂŶĚ�ĂŝƌďŽƌŶĞ�ĨƵŶŐŝ͘�ϲƚŚ�ĞĚ͘�
�ĞŶƚƌĂĂůďƵƌĞĂƵ�ǀŽŽƌ�^ĐŚŝŵŵĞůĐŝƵůƚƵƌĞƐ͕�hƚƌĞĐŚƚ͘�

��^�ϱϭϯϴϴ �ĐĐĞŶƐŝ͕�&͕͘��ĂŶŽ͕�:͕͘�&ŝŐƵĞƌĂ͕�>͕͘��ďĂƌĐĂ͕�D͘>͕͘��ĂďĂŹĞƐ͕�
&͘:͕͘�ϭϵϵϵ͘�EĞǁ�W�Z�ŵĞƚŚŽĚ�ƚŽ�ĚŝĨĨĞƌĞŶƚŝĂƚĞ�ƐƉĞĐŝĞƐ�ŝŶ�
ƚŚĞ��ƐƉĞƌŐŝůůƵƐ�ŶŝŐĞƌ�ĂŐŐƌĞŐĂƚĞ͘�&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�
ϭϴϬ͕�ϭϵϭͲϲ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƐƉĞƌŐŝůůƵƐ �ƐƉĞƌŐŝůůƵƐ�ŽƌǇǌĂĞ ^ŽǇ͕��ĞǀĞƌĂŐĞƐ �ŚƵŵŝƌĂƚĂŶĂ͕��͕͘�&ůĞŐĞů͕�d͘t͕͘�'ůŝŶƐƵŬŽŶ͕�d͕͘�^ŽŵƉŽƌĂŶ͕�t͕͘�
ϭϵϴϬ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�ŵŽůĚƐ�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŬŽũŝ�ŝŶ�
dŚĂŝůĂŶĚ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϯϵ͕�ϰϯϬͲϱ͘ 
DŝǇĂŬĞ͕�z͕͘�/ƚŽ͕��͕͘�/ƚŽŝŐĂǁĂ͕�D͕͘�KƐĂǁĂ͕�d͕͘�ϮϬϬϳ͘�/ƐŽůĂƚŝŽŶ�ŽĨ�ƚŚĞ�
�ŶƚŝŽǆŝĚĂŶƚ�WǇƌĂŶŽŶŝŐƌŝŶͲ��ĨƌŽŵ�ZŝĐĞ�DŽůĚ�^ƚĂƌƚĞƌƐ�hƐĞĚ�ŝŶ�ƚŚĞ�
DĂŶƵĨĂĐƚƵƌŝŶŐ�WƌŽĐĞƐƐ�ŽĨ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů�
�ŝŽĐŚĞŵ͘�ϳϭ͕�ϮϱϭϱͲϮϭ͘� �������� 
�ĂƌďĞƐŐĂĂĂƌĚ͕�W͕͘�,ĞůĚƚͲ,ĂŶƐĞŶ͕�,͘W͕͘��ŝĚĞƌŝĐŚƐĞŶ͕��͕͘�ϭϵϵϮ͘�
KŶ�ƚŚĞ�ƐĂĨĞƚǇ�ŽĨ�ĂƐƉĞƌŐŝůůƵƐ�ŽƌǇǌĂĞ͗�Ă�ƌĞǀŝĞǁ͘��ƉƉů�DŝĐƌŽďŝŽů�
�ŝŽƚĞĐŚŶŽů͘�ϯϲ͕�ϱϲϵͲϱϳϮ͘

��^�ϭϬϬϵϮϱ 'ĞŝƐĞƌ͕��͘D͕�Wŝƚƚ͕�:͘/͕͘�dĂǇůŽƌ͕�:͘t͕͘�ϭϵϵϴ͘��ƌǇƉƚŝĐ�
ƐƉĞĐŝĂƚŝŽŶ�ĂŶĚ�ƌĞĐŽŵďŝŶĂƚŝŽŶ�ŝŶ�ƚŚĞ�ĂĨůĂƚŽǆŝŶͲƉƌŽĚƵĐŝŶŐ�
ĨƵŶŐƵƐ��ƐƉĞƌŐŝůůƵƐ�ĨůĂǀƵƐ͘�WƌŽĐ�EĂƚů��ĐĂĚ�^Đŝ�h�^��͘��ϵϱ͕�
ϯϴϴͲϯϵϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƐƉĞƌŐŝůůƵƐ �ƐƉĞƌŐŝůůƵƐ�ƐŽũĂĞ ^ŽǇ DŝǇĂŬĞ͕�z͕͘�/ƚŽ͕��͕͘�/ƚŽŝŐĂǁĂ͕�D͕͘�KƐĂǁĂ͕�d͕͘�ϮϬϬϳ͘�/ƐŽůĂƚŝŽŶ�ŽĨ�ƚŚĞ�
�ŶƚŝŽǆŝĚĂŶƚ�WǇƌĂŶŽŶŝŐƌŝŶͲ��ĨƌŽŵ�ZŝĐĞ�DŽůĚ�^ƚĂƌƚĞƌƐ�hƐĞĚ�ŝŶ�ƚŚĞ�
DĂŶƵĨĂĐƚƵƌŝŶŐ�WƌŽĐĞƐƐ�ŽĨ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů�
�ŝŽĐŚĞŵ͘�ϳϭ͕�ϮϱϭϱͲϮϭ͘�

��^�ϭϬϬϵϮϴ 'ŽĚĞƚ͕�D͕͘�DƵŶĂƵƚ͕�&͕͘�ϮϬϭϬ͘�DŽůĞĐƵůĂƌ�ƐƚƌĂƚĞŐǇ�
ĨŽƌ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŝŶ��ƐƉĞƌŐŝůůƵƐ�ƐĞĐƚŝŽŶ�&ůĂǀŝ͘�&�D^�
DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϯϬϰ͕�ϭϱϳͲϲϴ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ĞƚĐŚĞůůƐŝŝ �ĂŝƌǇ͕�^ŽǇ͕�
sĞŐĞƚĂďůĞƐ

�ŽƚŽŶ��͕��ŽƚŽŶ�D͕�>ĞǀĞƌƚ��͕��ĂƐĂƌĞŐŽůĂ�^͕�^ŽŚŝĞƌ��͕�ϮϬϬϲ͘�zĞĂƐƚ�
ĞĐŽůŽŐǇ�ŝŶ�&ƌĞŶĐŚ�ĐŝĚĞƌ�ĂŶĚ�ďůĂĐŬ�ŽůŝǀĞ�ŶĂƚƵƌĂů�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘��Ɖƌ�ϭϱ͖ϭϬϴ;ϭͿ͗ϭϯϬͲϱ͘�

��^�ϭϳϱϬ ^ƵĞǌĂǁĂ͕�z͕͘�<ŝŵƵƌĂ͕�/͕͘�/ŶŽƵĞ͕�D͕͘�'ŽŚĚĂ͕�E͕͘�^ƵǌƵŬŝ͕�D͕͘�
ϮϬϬϲ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ƚǇƉŝŶŐ�ŽĨ�ŵŝƐŽ�ĂŶĚ�ƐŽǇ�ƐĂƵĐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ǇĞĂƐƚƐ͕��ĂŶĚŝĚĂ�ĞƚĐŚĞůůƐŝŝ�ĂŶĚ��͘�ǀĞƌƐĂƚŝůŝƐ͕�
ďĂƐĞĚ�ŽŶ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ��ϭ�Ϯ�ĚŽŵĂŝŶ�ŽĨ�ƚŚĞ�
Ϯϲ^�ƌŝďŽƐŽŵĂů�ZE��ŐĞŶĞ͕�ĂŶĚ�ƚŚĞ�ƌĞŐŝŽŶ�ŽĨ�ŝŶƚĞƌŶĂů�
ƚƌĂŶƐĐƌŝďĞĚ�ƐƉĂĐĞƌ�ϭ͕�ϱ͘ϴ^�ƌŝďŽƐŽŵĂů�ZE��ŐĞŶĞ�ĂŶĚ�
ŝŶƚĞƌŶĂů�ƚƌĂŶƐĐƌŝďĞĚ�ƐƉĂĐĞƌ�Ϯ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ĨĂŵĂƚĂ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

E�Z��ϬϲϮϯ�
��^�ϭϳϵϱ

EŐƵǇĞŶ�,s͕�'ĂŝůůĂƌĚŝŶ��͕�EĞƵǀĞŐůŝƐĞ��͕�ϮϬϬϵ�
�ŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ŽĨ��ĞďĂƌǇŽŵǇĐĞƐ�ŚĂŶƐĞŶŝŝ�ĂŶĚ��ĂŶĚŝĚĂ�
ĨĂŵĂƚĂ�ďǇ�ƌZE��ŐĞŶĞ�ŝŶƚĞƌŐĞŶŝĐ�ƐƉĂĐĞƌ�Ĩ ŝŶŐĞƌƉƌŝŶƚŝŶŐ�
ĂŶĚ�ƌĞĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƉŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�
ĂŵŽŶŐ��͘�ŚĂŶƐĞŶŝŝ͕��͘�ĨĂŵĂƚĂ͕��͘�ĨĂďƌǇŝ͕��͘�ĨůĂƌĞƌŝ�
;с�͘�ƐƵďŐůŽďŽƐƵƐͿ�ĂŶĚ��͘�ƉƌŽƐŽƉŝĚŝƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��͘�
ǀŝĞƚŶĂŵĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�ĐůŽƐĞůǇ�ƌĞůĂƚĞĚ�ƚŽ��͘�ŶĞƉĂůĞŶƐŝƐ�
&�D^�zĞĂƐƚ�ZĞƐ�ϵ;ϰͿ͕�ϲϰϭͲϲϲϮ

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϰϵ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŝŶƚĞƌŵĞĚŝĂ �ĂŝƌǇ EĂŚĂďŝĞŚ�&͘�ĂŶĚ�^ĐŚŵŝĚƚ�:͘>͘�ϭϵϵϬ͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ǇĞĂƐƚ�ĨůŽƌĂ�
ĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ�ƐŽŵĞ�ǁŝĚĞ�ǀĂƌŝĞƚŝĞƐ�ŽĨ�ŐŽĂƚ�ĐŚĞĞƐĞ͘�>Ăŝƚ͘�ϳϬ͕�
ϯϮϱͲϯϰϯ͘�

��^ϱϳϮ >ĂŶŐĞƌŽŶ͕�D͖͘�'ƵĞƌƌĂ͕�W͘�ϭϵϯϴ͘�EŽƵǀĞůůĞƐ�ƌĞĐŚĞƌĐŚĞƐ�ĚĞ�
ǌǇŵŽůŽŐŝĞ�ŵĠĚŝĐĂůĞ͘��ŶŶĂůĞƐ�ĚĞ�WĂƌĂƐŝƚŽůŽŐŝĞ�,ƵŵĂŝŶĞ�
�ŽŵƉĂƌĠĞ͘�ϭϲ;ϱͿ͗ϰϮϵͲϰϳϲ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŬƌƵƐĞŝ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

D�ηϮϲϴϳϬϳ �ĞƌŬŚŽƵƚ�ϭϵϮϯ͕��Ğ�ƐĐŚŝŵŵĞůŐĞƐůĂĐŚƚĞŶ�DŽŶŝůŝĂ͕�KŝĚŝƵŵ͕�
KŽƐƉŽƌĂ�ĞŶ�dŽƌƵůĂ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŵŝůůĞƌŝ ^ŽƵƌĚŽƵŐŚ sĂůŵŽƌƌŝ͕�^͕͘�ϮϬϭϬ͘�zĞĂƐƚ�ŵŝĐƌŽďŝŽƚĂ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ƐƉŽŶƚĂŶĞŽƵƐ�ƐŽƵƌĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�
ƚƌĂĚŝƚŝŽŶĂů�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ�ďƌĞĂĚƐ�ŽĨ�ƚŚĞ��ďƌƵǌǌŽ�ƌĞŐŝŽŶ�
;/ƚĂůǇͿ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϵϳ;ϮͿ͗ϭϭϵͲϮϵ͘

�d���ϱϲϰϲϰ zĂƌƌŽǁ͕��͕͘�ϭϵϳϴ͘��ĂŶĚŝĚĂ�ŵŝůůĞƌŝ�ƐƉ͘�ŶŽǀ͘ 
/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�Ϯϴ͕�ϲϬϴͲϲϭϬ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŽůĞŽƉŚŝůĂ tŝŶĞ �ƌŽďǇ͕�^͕͘��ŽŚĞŶ͕�>͕͘��ĂǀŝƐ͕��͕͘�tĞŝƐƐ͕��͕͘�,ŽƌĞƐ͕��͕͘��ŚĂůƵƚǌ͕��͕͘�
<Žƚǌ͕�,͕͘�<ĞƌĂŶƚǌƵƌ͕�D͕͘�^ŚĂĐŚŶĂŝ͕��͕͘�ϭϵϵϴ͘��ŽŵŵĞƌĐŝĂů�ƚĞƐƚŝŶŐ�
ŽĨ��ƐƉŝƌĞ͗�Ă�ǇĞĂƐƚ�ƉƌĞƉĂƌĂƚŝŽŶ�ĨŽƌ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�ĐŽŶƚƌŽů�ŽĨ�
ƉŽƐƚŚĂƌǀĞƐƚ�ĚĞĐĂǇ�ŽĨ�ĐŝƚƌƵƐ͘��ŝŽů͘��ŽŶƚƌŽů�ϭϮ͕�ϵϳͲϭϬϭ

��^�ϮϮϭϵ DŽŶƚƌŽĐŚĞƌ͕�Z͕͘�ϭϵϲϳ͘�΀YƵĞůƋƵĞƐ�ŶŽƵǀĞůůĞƐ�ĞƐƉğĐĞƐ�Ğƚ�
ǀĂƌŝĠƚĠƐ�ĚƵ�ŐĞŶƌĞ��ĂŶĚŝĚĂ�;>ĞǀƵƌĞƐ�ĂƐƉŽƌŽŐğŶĞƐͿ΁͘�ZĞǀ�
DǇĐŽů�ϯϮ�ϲϵͲϵϮ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƉƵůĐŚĞƌƌŝŵĂ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

D�ηϮϴϰϳϳϳ >ŝŶĚĞƌ�tŝŶĚŝƐŚ͕�ϭϵϯϴ͕��ƌĐŚŝǀĞ�Ĩƺƌ�DŝŬƌŽďŝŽůŽŐŝĞ�ϵ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƌƵŐŽƐĂ �ĂŝƌǇ ^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭ;ϯͲϰͿ͗ϮϴϵͲϯϬϯ͘

��^�ϲϭϯ �ŝĚĚĞŶƐ͕�,͘�͕͘�>ŽĚĚĞƌ͕�:͕͘�ϭϵϰϮ͘�΀�ƐƉŽƌŽŐĞŶŽƵƐ�zĞĂƐƚƐ΁�
sŽůϮ�ϭͲϱϭϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĂĐĐŚĂƌŽŵǇĐĞƐ �ĂŶĚŝĚĂ�ƐĂŝƚŽĂŶĂ sĞŐĞƚĂďůĞƐ ^ŽŶŝ͕�^͘<͕͘�^ĂŶĚŚƵ͕��͘<͕͘�sŝŬŚƵ͕�<͘^͕͘�<ĂƌŵĂ͕�E͕͘�ϭϵϴϲ͘�
DŝĐƌŽďŝŽůŽŐŝĐĂů�ƐƚƵĚŝĞƐ�ŽŶ�ĚŽƐĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�DŝĐƌŽďŝŽů�ϯ͗ 
ϰϱʹϱϯ͘

��^�ϵϰϬ �͘W͘<hZd�D�E͕�:͘t͘&�>>͕�d͘�K�<,Khd͘�;ϮϬϭϭͿ�dŚĞ�
zĞĂƐƚƐ͕�Ă�dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�΀D΁͘�hŶŝƚĞĚ�^ƚĂƚĞƐ�ŽĨ��ŵĞƌŝĐĂ͕�
&/&d,���/d/KE͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƐĂŬĞ� �ĂŝƌǇ͕�ďƌĞǁĞƌǇ EĂŚĂďŝĞŚ�&͘�ĂŶĚ�^ĐŚŵŝĚƚ�:͘>͘�ϭϵϵϬ͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ǇĞĂƐƚ�ĨůŽƌĂ�
ĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ�ƐŽŵĞ�ǁŝĚĞ�ǀĂƌŝĞƚŝĞƐ�ŽĨ�ŐŽĂƚ�ĐŚĞĞƐĞ͘�>Ăŝƚ͘�ϳϬ͕�
ϯϮϱͲϯϰϯ͘�

��^�ϭϱϵ DĞǇĞƌ͕�^͘�͖͘��ŚĞĂƌŶ͕��͘'͘�ϭϵϴϯ͗�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŶĂŵĞƐ�
ŽĨ�ƐŽŵĞ��ĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ͘�DǇĐŽƚĂǆŽŶ�ϭϳ͗�ϮϵϳͲϮϵϴ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƐƚĞůůĂƚĂ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

�d���ϭϬϲϳϯ�
��^�ϭϱϳ

�ĂŶĚŝĚĂ�ƐƚĞůůĂƚĂ�;<ƌŽĞŵĞƌ�Ğƚ�<ƌƵŵďŚŽůǌͿ�DĞǇĞƌ�Ğƚ�
zĂƌƌŽǁ͕�ĂŶĂŵŽƌƉŚ�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƚƌŽƉŝĐĂůŝƐ sĞŐĞƚĂďůĞƐ �ŽƵůŝŶ͕�W͕͘�&ĂƌĂŚ͕��͕͘��ƐƐĂŶǀŽ͕�:͕͘�^ƉŝůůŵĂŶŶ͕�,͕͘�WƵŚĂŶ͕��͕͘�ϮϬϬϲ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĂƚƚŝĠŬĠ͕�Ă�ĨĞƌŵĞŶƚĞĚ�
ĐĂƐƐĂǀĂ�ƉƌŽĚƵĐƚ͕ 
ĚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ƐŵĂůůͲƐĐĂůĞ�ƉƌĞƉĂƌĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�
ϭϬϲ�ϭϯϭʹϲ

�d���ϰϱϲϯ �ĞƌŬŚŽƵƚ͕��͘D͕͘�ϭϵϮϯ͘��Ğ�ƐĐŚŝŵŵĞůŐĞƐůĂĐŚƚĞŶ�DŽŶŝůŝĂ͕�
KŝĚŝƵŵ͕�KŽƐƉŽƌĂ�ĞŶ�dŽƌƵůĂ͗�ϰϰ�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ǀĞƌƐĂƚŝůŝƐ �ĂŝƌǇ͕�^ŽǇ ^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭ͗ϮϴϵͲϯϬϯ͘ 
ǀĂŶ�ĚĞƌ�^ůƵŝƐ͕��͕͘�DƵůĚĞƌ͕��͘E͕͘�'ƌŽůůĞ͕�<͘�͕͘��ŶŐďĞƌƐ͕�'͘,͕͘�ƚĞƌ�
^ĐŚƵƌĞ͕��͘'͕͘�dƌĂŵƉĞƌ͕�:͕͘�tŝũĨ ĨĞůƐ͕�Z͘,͕͘�ϮϬϬϬ͘�/ŵŵŽďŝůŝǌĞĚ�
ƐŽǇͲƐĂƵĐĞ�ǇĞĂƐƚƐ͗�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�
ƉŽůǇĞƚŚǇůĞŶĞͲŽǆŝĚĞ�ƐƵƉƉŽƌƚ͘�:��ŝŽƚĞĐŚŶŽů͘�ϴϬ͗ϭϳϵͲϴϴ͘ 
^ƵĞǌĂǁĂ�͕z͕͘�^ƵǌƵŬŝ͕�D͕͘�ϮϬϬϳ͘��ŝŽĐŽŶǀĞƌƐŝŽŶ�ŽĨ�&ĞƌƵůŝĐ��ĐŝĚ�ƚŽ�
ϰͲsŝŶǇůŐƵĂŝĂĐŽů�ĂŶĚ�ϰͲ�ƚŚǇůŐƵĂŝĂĐŽů�ĂŶĚ�ŽĨ�ϰͲsŝŶǇůŐƵĂŝĂĐŽů�ƚŽ�
ϰͲ�ƚŚǇůŐƵĂŝĂĐŽů�ďǇ�,ĂůŽƚŽůĞƌĂŶƚ�zĞĂƐƚƐ��ĞůŽŶŐŝŶŐ�ƚŽ�ƚŚĞ�'ĞŶƵƐ�
�ĂŶĚŝĚĂ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϳϭ͗ϭϬϱϴͲϲϮ

��^�ϭϳϱϮ >ŽĚĚĞƌ͕�<ƌĞŐĞƌͲǀĂŶ͕�Z͕͘�ϭϵϴϰ͕�dŚĞ�zĞĂƐƚ͗�Ă�dĂǆŽŶŽŵŝĞ�
^ƚƵĚǇ͘�Ɖ͘ϴϯϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ǌĞŵƉůŝŶŝŶĂ tŝŶĞ hƌƐŽ͕�Z͕͘�ZĂŶƚƐŝŽƵ͕�<͕͘��ŽůĐŝ͕�ZŽůůĞ͕�>͕͘��Žŵŝ͕�'͕͘��ŽĐŽůŝŶ͕�>͕͘�
ϮϬϬϴ͘�zĞĂƐƚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚǇŶĂŵŝĐƐ�ĚƵƌŝŶŐ�ƐǁĞĞƚ�ǁŝŶĞ�
ƉƌŽĚƵĐƚŝŽŶ�ĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ŵŽůĞĐƵůĂƌ�ŵĞƚŚŽĚƐ͘�&�D^�zĞĂƐƚ�
ZĞƐ�ϴ�ϭϬϱϯʹϭϬϲϮ

��^�ϵϰϵϰ ^ŝƉŝĐǌŬŝ͕�D͕͘�ϮϬϬϯ͘��ĂŶĚŝĚĂ�ǌĞŵƉůŝŶŝŶĂ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�
ŽƐŵŽƚŽůĞƌĂŶƚ�ĂŶĚ�ƉƐǇĐŚƌŽƚŽůĞƌĂŶƚ�ǇĞĂƐƚ�ƚŚĂƚ�ĨĞƌŵĞŶƚƐ�
ƐǁĞĞƚ�ďŽƚƌǇƚŝǌĞĚ�ǁŝŶĞƐ͘�/Ŷƚ�:�^ǇƐƚĞŵ��ǀŽů�DŝĐƌŽďŝŽů�ϱϯ͗�
ϮϬϳϵʹϮϬϴϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ǌĞǇůĂŶŽŝĚĞƐ �ĂŝƌǇ ^ĞŝůĞƌ�,͕��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ͘�:͘�
&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�ϭϭ;ϯͲϰͿ͕�ϮϴϵͲϯϬϯ

��^�ϱϭϵ dƐƵŝ͕�d͘,͘D͕͘��ĂŶŝĞů͕�,͘D͕͘��ZŽďĞƌƚ͕�s͕͘�DĞǇĞƌ͕�t͕͘� �
ϮϬϬϴ͘�ZĞͲĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ƉŚǇůŽŐĞŶǇŽĨ�ĐůŝŶŝĐĂůůǇ�ƌĞůĞǀĂŶƚ�
�ĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĂůůŝĞĚ�ŐĞŶĞƌĂ�ďĂƐĞĚ�ŽŶ�ŵƵůƚŝŐĞŶĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϴ�ϲϱϭʹϲϱϵ�  
<ƵƌƚǌŵĂŶ͕��͘W͕͘�^ƵǌƵŬŝ͕�D͕͘�ϮϬϭϬ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�
ŽĨ�ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�YͲϵ�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕�DĞǇĞƌŽǌǇŵĂ͕�
DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ�^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�
DǇĐŽƐĐŝĞŶĐĞ�ϱϭ͕�ϮͲϭϰ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇďĞƌůŝŶĚŶĞƌĂ �ǇďĞƌůŝŶĚŶĞƌĂ�ũĂĚŝŶŝŝ �ĂŝƌǇ dŚƌĂŶĞ͕�h͕͘�ϮϬϬϳ͘�&ƵŶŐĂů�ƉƌŽƚĞŝŶ�ĨŽƌ�ĨŽŽĚ͘�/Ŷ͗��ŝũŬƐƚĞƌŚƵŝƐ͕�:͕͘�
^ĂŵƐŽŶ͕�Z͘�͘�;�ĚƐ͘Ϳ͕�&ŽŽĚ�DǇĐŽůŽŐǇ͘���ŵƵůƚŝĨĂĐĞƚĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�
ĨƵŶŐŝ�ĂŶĚ�ĨŽŽĚ͘��Z��WƌĞƐƐ͕��ŽĐĂ�ZĂƚŽŶ͕�ƉƉ͘�ϯϱϯͲϯϲϬ͘

��^�ϱϲϬϵ DŝŶƚĞƌ͕��͘t͕͘�ϮϬϬϵ͘��ǇďĞƌůŝŶĚŶĞƌĂ͕�Ă�ƌĞƉůĂĐĞŵĞŶƚ�ŶĂŵĞ�
ĨŽƌ�>ŝŶĚŶĞƌĂ�<ƵƌƚǌŵĂŶ�Ğƚ�Ăů͕͘�ŶŽŵ͘�ŝůůĞŐŝƚ͘�DǇĐŽƚĂǆŽŶ͘�
ϭϭϬ͕�ϰϳϯͲϰϳϲ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇďĞƌůŝŶĚŶĞƌĂ �ǇďĞƌůŝŶĚŶĞƌĂ�ŵƌĂŬŝŝ tŝŶĞ �ƌƚĞŶ͕�,͕͘�dĂŶŐƵůĞƌ͕�,͕͘�ϮϬϭϬ͘�/ŶĨůƵĞŶĐĞ�ŽĨ�tŝůůŝŽƉƐŝƐ�ƐĂƚƵƌŶƵƐ�
ǇĞĂƐƚƐ�ŝŶ�ĐŽŵďŝŶĂƚŝŽŶ�ǁŝƚŚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ŽŶ�ǁŝŶĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϰϳϰͲϵ͘�

��^�ϭϳϬϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϭϬ͘�^ǇƐƚĞŵĂƚŝĐƐ�ŽĨ�
ŵĞƚŚĂŶŽů�ĂƐƐŝŵŝůĂƚŝŶŐ�ǇĞĂƐƚƐ�ĂŶĚ�ŶĞŝŐŚďŽƌŝŶŐ�ƚĂǆĂ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ�WĞƚĞƌŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ŵĞŵďĞƌ�ŽĨ�ƚŚĞ�
^ĂĐĐŚĂƌŽŵǇĐĞƚĂůĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϭϬ͕�ϯϱϯͲϲϭ͘

&ƵŶŐŝ �ĂƐŝĚŝŽŵǇĐŽƚĂ �ǇƐƚŽĨŝůŽďĂƐŝĚŝĂĐĞĂĞ� �ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ� �ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ�
ŝŶĨŝƌŵŽŵŝŶŝĂƚƵŵ

�ĂŝƌǇ �ĂƌůǇ͕�Z͕͘�ϭϵϵϴ͘�dŚĞ�ƚĞĐŚŶŽůŽŐǇ�ŽĨ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�^ƉƌŝŶŐĞƌ͘ ��^�ϯϮϯ ,ĂŵĂŵŽƚŽ͕�D͕͘�^ƵŐŝǇĂŵĂ͕�:͕͘<ŽŵĂŐĂƚĂ͕�<͕͘�ϭϵϴϴ͘�
dƌĂŶƐĨĞƌ�ŽĨ�ZŚŽĚŽƐƉŽƌŝĚŝƵŵ�ŝŶĨŝƌŵŽŵŝŶŝĂƚƵŵ�ƚŽ�
ƚŚĞ�ŐĞŶƵƐ��ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ�ĂƐ��ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ�
ŝŶĨŝƌŵŽŵŝŶŝĂƚƵŵ�ĐŽŵď͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů�ϯϰ͕�
ϮϳϭʹϮϳϴ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϱϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŝŶƚĞƌŵĞĚŝĂ �ĂŝƌǇ EĂŚĂďŝĞŚ�&͘�ĂŶĚ�^ĐŚŵŝĚƚ�:͘>͘�ϭϵϵϬ͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ǇĞĂƐƚ�ĨůŽƌĂ�
ĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ�ƐŽŵĞ�ǁŝĚĞ�ǀĂƌŝĞƚŝĞƐ�ŽĨ�ŐŽĂƚ�ĐŚĞĞƐĞ͘�>Ăŝƚ͘�ϳϬ͕�
ϯϮϱͲϯϰϯ͘�

��^ϱϳϮ >ĂŶŐĞƌŽŶ͕�D͖͘�'ƵĞƌƌĂ͕�W͘�ϭϵϯϴ͘�EŽƵǀĞůůĞƐ�ƌĞĐŚĞƌĐŚĞƐ�ĚĞ�
ǌǇŵŽůŽŐŝĞ�ŵĠĚŝĐĂůĞ͘��ŶŶĂůĞƐ�ĚĞ�WĂƌĂƐŝƚŽůŽŐŝĞ�,ƵŵĂŝŶĞ�
�ŽŵƉĂƌĠĞ͘�ϭϲ;ϱͿ͗ϰϮϵͲϰϳϲ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŬƌƵƐĞŝ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

D�ηϮϲϴϳϬϳ �ĞƌŬŚŽƵƚ�ϭϵϮϯ͕��Ğ�ƐĐŚŝŵŵĞůŐĞƐůĂĐŚƚĞŶ�DŽŶŝůŝĂ͕�KŝĚŝƵŵ͕�
KŽƐƉŽƌĂ�ĞŶ�dŽƌƵůĂ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŵŝůůĞƌŝ ^ŽƵƌĚŽƵŐŚ sĂůŵŽƌƌŝ͕�^͕͘�ϮϬϭϬ͘�zĞĂƐƚ�ŵŝĐƌŽďŝŽƚĂ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ƐƉŽŶƚĂŶĞŽƵƐ�ƐŽƵƌĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�
ƚƌĂĚŝƚŝŽŶĂů�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ�ďƌĞĂĚƐ�ŽĨ�ƚŚĞ��ďƌƵǌǌŽ�ƌĞŐŝŽŶ�
;/ƚĂůǇͿ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϵϳ;ϮͿ͗ϭϭϵͲϮϵ͘

�d���ϱϲϰϲϰ zĂƌƌŽǁ͕��͕͘�ϭϵϳϴ͘��ĂŶĚŝĚĂ�ŵŝůůĞƌŝ�ƐƉ͘�ŶŽǀ͘ 
/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�Ϯϴ͕�ϲϬϴͲϲϭϬ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ŽůĞŽƉŚŝůĂ tŝŶĞ �ƌŽďǇ͕�^͕͘��ŽŚĞŶ͕�>͕͘��ĂǀŝƐ͕��͕͘�tĞŝƐƐ͕��͕͘�,ŽƌĞƐ͕��͕͘��ŚĂůƵƚǌ͕��͕͘�
<Žƚǌ͕�,͕͘�<ĞƌĂŶƚǌƵƌ͕�D͕͘�^ŚĂĐŚŶĂŝ͕��͕͘�ϭϵϵϴ͘��ŽŵŵĞƌĐŝĂů�ƚĞƐƚŝŶŐ�
ŽĨ��ƐƉŝƌĞ͗�Ă�ǇĞĂƐƚ�ƉƌĞƉĂƌĂƚŝŽŶ�ĨŽƌ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�ĐŽŶƚƌŽů�ŽĨ�
ƉŽƐƚŚĂƌǀĞƐƚ�ĚĞĐĂǇ�ŽĨ�ĐŝƚƌƵƐ͘��ŝŽů͘��ŽŶƚƌŽů�ϭϮ͕�ϵϳͲϭϬϭ

��^�ϮϮϭϵ DŽŶƚƌŽĐŚĞƌ͕�Z͕͘�ϭϵϲϳ͘�΀YƵĞůƋƵĞƐ�ŶŽƵǀĞůůĞƐ�ĞƐƉğĐĞƐ�Ğƚ�
ǀĂƌŝĠƚĠƐ�ĚƵ�ŐĞŶƌĞ��ĂŶĚŝĚĂ�;>ĞǀƵƌĞƐ�ĂƐƉŽƌŽŐğŶĞƐͿ΁͘�ZĞǀ�
DǇĐŽů�ϯϮ�ϲϵͲϵϮ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƉƵůĐŚĞƌƌŝŵĂ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

D�ηϮϴϰϳϳϳ >ŝŶĚĞƌ�tŝŶĚŝƐŚ͕�ϭϵϯϴ͕��ƌĐŚŝǀĞ�Ĩƺƌ�DŝŬƌŽďŝŽůŽŐŝĞ�ϵ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƌƵŐŽƐĂ �ĂŝƌǇ ^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭ;ϯͲϰͿ͗ϮϴϵͲϯϬϯ͘

��^�ϲϭϯ �ŝĚĚĞŶƐ͕�,͘�͕͘�>ŽĚĚĞƌ͕�:͕͘�ϭϵϰϮ͘�΀�ƐƉŽƌŽŐĞŶŽƵƐ�zĞĂƐƚƐ΁�
sŽůϮ�ϭͲϱϭϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĂĐĐŚĂƌŽŵǇĐĞƐ �ĂŶĚŝĚĂ�ƐĂŝƚŽĂŶĂ sĞŐĞƚĂďůĞƐ ^ŽŶŝ͕�^͘<͕͘�^ĂŶĚŚƵ͕��͘<͕͘�sŝŬŚƵ͕�<͘^͕͘�<ĂƌŵĂ͕�E͕͘�ϭϵϴϲ͘�
DŝĐƌŽďŝŽůŽŐŝĐĂů�ƐƚƵĚŝĞƐ�ŽŶ�ĚŽƐĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�DŝĐƌŽďŝŽů�ϯ͗ 
ϰϱʹϱϯ͘

��^�ϵϰϬ �͘W͘<hZd�D�E͕�:͘t͘&�>>͕�d͘�K�<,Khd͘�;ϮϬϭϭͿ�dŚĞ�
zĞĂƐƚƐ͕�Ă�dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�΀D΁͘�hŶŝƚĞĚ�^ƚĂƚĞƐ�ŽĨ��ŵĞƌŝĐĂ͕�
&/&d,���/d/KE͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƐĂŬĞ� �ĂŝƌǇ͕�ďƌĞǁĞƌǇ EĂŚĂďŝĞŚ�&͘�ĂŶĚ�^ĐŚŵŝĚƚ�:͘>͘�ϭϵϵϬ͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ǇĞĂƐƚ�ĨůŽƌĂ�
ĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ�ƐŽŵĞ�ǁŝĚĞ�ǀĂƌŝĞƚŝĞƐ�ŽĨ�ŐŽĂƚ�ĐŚĞĞƐĞ͘�>Ăŝƚ͘�ϳϬ͕�
ϯϮϱͲϯϰϯ͘�

��^�ϭϱϵ DĞǇĞƌ͕�^͘�͖͘��ŚĞĂƌŶ͕��͘'͘�ϭϵϴϯ͗�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŶĂŵĞƐ�
ŽĨ�ƐŽŵĞ��ĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ͘�DǇĐŽƚĂǆŽŶ�ϭϳ͗�ϮϵϳͲϮϵϴ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƐƚĞůůĂƚĂ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

�d���ϭϬϲϳϯ�
��^�ϭϱϳ

�ĂŶĚŝĚĂ�ƐƚĞůůĂƚĂ�;<ƌŽĞŵĞƌ�Ğƚ�<ƌƵŵďŚŽůǌͿ�DĞǇĞƌ�Ğƚ�
zĂƌƌŽǁ͕�ĂŶĂŵŽƌƉŚ�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ƚƌŽƉŝĐĂůŝƐ sĞŐĞƚĂďůĞƐ �ŽƵůŝŶ͕�W͕͘�&ĂƌĂŚ͕��͕͘��ƐƐĂŶǀŽ͕�:͕͘�^ƉŝůůŵĂŶŶ͕�,͕͘�WƵŚĂŶ͕��͕͘�ϮϬϬϲ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĂƚƚŝĠŬĠ͕�Ă�ĨĞƌŵĞŶƚĞĚ�
ĐĂƐƐĂǀĂ�ƉƌŽĚƵĐƚ͕ 
ĚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ƐŵĂůůͲƐĐĂůĞ�ƉƌĞƉĂƌĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�
ϭϬϲ�ϭϯϭʹϲ

�d���ϰϱϲϯ �ĞƌŬŚŽƵƚ͕��͘D͕͘�ϭϵϮϯ͘��Ğ�ƐĐŚŝŵŵĞůŐĞƐůĂĐŚƚĞŶ�DŽŶŝůŝĂ͕�
KŝĚŝƵŵ͕�KŽƐƉŽƌĂ�ĞŶ�dŽƌƵůĂ͗�ϰϰ�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ǀĞƌƐĂƚŝůŝƐ �ĂŝƌǇ͕�^ŽǇ ^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭ͗ϮϴϵͲϯϬϯ͘ 
ǀĂŶ�ĚĞƌ�^ůƵŝƐ͕��͕͘�DƵůĚĞƌ͕��͘E͕͘�'ƌŽůůĞ͕�<͘�͕͘��ŶŐďĞƌƐ͕�'͘,͕͘�ƚĞƌ�
^ĐŚƵƌĞ͕��͘'͕͘�dƌĂŵƉĞƌ͕�:͕͘�tŝũĨ ĨĞůƐ͕�Z͘,͕͘�ϮϬϬϬ͘�/ŵŵŽďŝůŝǌĞĚ�
ƐŽǇͲƐĂƵĐĞ�ǇĞĂƐƚƐ͗�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�
ƉŽůǇĞƚŚǇůĞŶĞͲŽǆŝĚĞ�ƐƵƉƉŽƌƚ͘�:��ŝŽƚĞĐŚŶŽů͘�ϴϬ͗ϭϳϵͲϴϴ͘ 
^ƵĞǌĂǁĂ�͕z͕͘�^ƵǌƵŬŝ͕�D͕͘�ϮϬϬϳ͘��ŝŽĐŽŶǀĞƌƐŝŽŶ�ŽĨ�&ĞƌƵůŝĐ��ĐŝĚ�ƚŽ�
ϰͲsŝŶǇůŐƵĂŝĂĐŽů�ĂŶĚ�ϰͲ�ƚŚǇůŐƵĂŝĂĐŽů�ĂŶĚ�ŽĨ�ϰͲsŝŶǇůŐƵĂŝĂĐŽů�ƚŽ�
ϰͲ�ƚŚǇůŐƵĂŝĂĐŽů�ďǇ�,ĂůŽƚŽůĞƌĂŶƚ�zĞĂƐƚƐ��ĞůŽŶŐŝŶŐ�ƚŽ�ƚŚĞ�'ĞŶƵƐ�
�ĂŶĚŝĚĂ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϳϭ͗ϭϬϱϴͲϲϮ

��^�ϭϳϱϮ >ŽĚĚĞƌ͕�<ƌĞŐĞƌͲǀĂŶ͕�Z͕͘�ϭϵϴϰ͕�dŚĞ�zĞĂƐƚ͗�Ă�dĂǆŽŶŽŵŝĞ�
^ƚƵĚǇ͘�Ɖ͘ϴϯϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ǌĞŵƉůŝŶŝŶĂ tŝŶĞ hƌƐŽ͕�Z͕͘�ZĂŶƚƐŝŽƵ͕�<͕͘��ŽůĐŝ͕�ZŽůůĞ͕�>͕͘��Žŵŝ͕�'͕͘��ŽĐŽůŝŶ͕�>͕͘�
ϮϬϬϴ͘�zĞĂƐƚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚǇŶĂŵŝĐƐ�ĚƵƌŝŶŐ�ƐǁĞĞƚ�ǁŝŶĞ�
ƉƌŽĚƵĐƚŝŽŶ�ĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ŵŽůĞĐƵůĂƌ�ŵĞƚŚŽĚƐ͘�&�D^�zĞĂƐƚ�
ZĞƐ�ϴ�ϭϬϱϯʹϭϬϲϮ

��^�ϵϰϵϰ ^ŝƉŝĐǌŬŝ͕�D͕͘�ϮϬϬϯ͘��ĂŶĚŝĚĂ�ǌĞŵƉůŝŶŝŶĂ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�
ŽƐŵŽƚŽůĞƌĂŶƚ�ĂŶĚ�ƉƐǇĐŚƌŽƚŽůĞƌĂŶƚ�ǇĞĂƐƚ�ƚŚĂƚ�ĨĞƌŵĞŶƚƐ�
ƐǁĞĞƚ�ďŽƚƌǇƚŝǌĞĚ�ǁŝŶĞƐ͘�/Ŷƚ�:�^ǇƐƚĞŵ��ǀŽů�DŝĐƌŽďŝŽů�ϱϯ͗�
ϮϬϳϵʹϮϬϴϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĂŶĚŝĚĂ �ĂŶĚŝĚĂ�ǌĞǇůĂŶŽŝĚĞƐ �ĂŝƌǇ ^ĞŝůĞƌ�,͕��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ͘�:͘�
&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�ϭϭ;ϯͲϰͿ͕�ϮϴϵͲϯϬϯ

��^�ϱϭϵ dƐƵŝ͕�d͘,͘D͕͘��ĂŶŝĞů͕�,͘D͕͘��ZŽďĞƌƚ͕�s͕͘�DĞǇĞƌ͕�t͕͘� �
ϮϬϬϴ͘�ZĞͲĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ƉŚǇůŽŐĞŶǇŽĨ�ĐůŝŶŝĐĂůůǇ�ƌĞůĞǀĂŶƚ�
�ĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĂůůŝĞĚ�ŐĞŶĞƌĂ�ďĂƐĞĚ�ŽŶ�ŵƵůƚŝŐĞŶĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϴ�ϲϱϭʹϲϱϵ�  
<ƵƌƚǌŵĂŶ͕��͘W͕͘�^ƵǌƵŬŝ͕�D͕͘�ϮϬϭϬ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�
ŽĨ�ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�YͲϵ�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕�DĞǇĞƌŽǌǇŵĂ͕�
DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ�^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�
DǇĐŽƐĐŝĞŶĐĞ�ϱϭ͕�ϮͲϭϰ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇďĞƌůŝŶĚŶĞƌĂ �ǇďĞƌůŝŶĚŶĞƌĂ�ũĂĚŝŶŝŝ �ĂŝƌǇ dŚƌĂŶĞ͕�h͕͘�ϮϬϬϳ͘�&ƵŶŐĂů�ƉƌŽƚĞŝŶ�ĨŽƌ�ĨŽŽĚ͘�/Ŷ͗��ŝũŬƐƚĞƌŚƵŝƐ͕�:͕͘�
^ĂŵƐŽŶ͕�Z͘�͘�;�ĚƐ͘Ϳ͕�&ŽŽĚ�DǇĐŽůŽŐǇ͘���ŵƵůƚŝĨĂĐĞƚĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�
ĨƵŶŐŝ�ĂŶĚ�ĨŽŽĚ͘��Z��WƌĞƐƐ͕��ŽĐĂ�ZĂƚŽŶ͕�ƉƉ͘�ϯϱϯͲϯϲϬ͘

��^�ϱϲϬϵ DŝŶƚĞƌ͕��͘t͕͘�ϮϬϬϵ͘��ǇďĞƌůŝŶĚŶĞƌĂ͕�Ă�ƌĞƉůĂĐĞŵĞŶƚ�ŶĂŵĞ�
ĨŽƌ�>ŝŶĚŶĞƌĂ�<ƵƌƚǌŵĂŶ�Ğƚ�Ăů͕͘�ŶŽŵ͘�ŝůůĞŐŝƚ͘�DǇĐŽƚĂǆŽŶ͘�
ϭϭϬ͕�ϰϳϯͲϰϳϲ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇďĞƌůŝŶĚŶĞƌĂ �ǇďĞƌůŝŶĚŶĞƌĂ�ŵƌĂŬŝŝ tŝŶĞ �ƌƚĞŶ͕�,͕͘�dĂŶŐƵůĞƌ͕�,͕͘�ϮϬϭϬ͘�/ŶĨůƵĞŶĐĞ�ŽĨ�tŝůůŝŽƉƐŝƐ�ƐĂƚƵƌŶƵƐ�
ǇĞĂƐƚƐ�ŝŶ�ĐŽŵďŝŶĂƚŝŽŶ�ǁŝƚŚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ŽŶ�ǁŝŶĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϰϳϰͲϵ͘�

��^�ϭϳϬϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϭϬ͘�^ǇƐƚĞŵĂƚŝĐƐ�ŽĨ�
ŵĞƚŚĂŶŽů�ĂƐƐŝŵŝůĂƚŝŶŐ�ǇĞĂƐƚƐ�ĂŶĚ�ŶĞŝŐŚďŽƌŝŶŐ�ƚĂǆĂ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ�WĞƚĞƌŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ŵĞŵďĞƌ�ŽĨ�ƚŚĞ�
^ĂĐĐŚĂƌŽŵǇĐĞƚĂůĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϭϬ͕�ϯϱϯͲϲϭ͘

&ƵŶŐŝ �ĂƐŝĚŝŽŵǇĐŽƚĂ �ǇƐƚŽĨŝůŽďĂƐŝĚŝĂĐĞĂĞ� �ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ� �ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ�
ŝŶĨŝƌŵŽŵŝŶŝĂƚƵŵ

�ĂŝƌǇ �ĂƌůǇ͕�Z͕͘�ϭϵϵϴ͘�dŚĞ�ƚĞĐŚŶŽůŽŐǇ�ŽĨ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�^ƉƌŝŶŐĞƌ͘ ��^�ϯϮϯ ,ĂŵĂŵŽƚŽ͕�D͕͘�^ƵŐŝǇĂŵĂ͕�:͕͘<ŽŵĂŐĂƚĂ͕�<͕͘�ϭϵϴϴ͘�
dƌĂŶƐĨĞƌ�ŽĨ�ZŚŽĚŽƐƉŽƌŝĚŝƵŵ�ŝŶĨŝƌŵŽŵŝŶŝĂƚƵŵ�ƚŽ�
ƚŚĞ�ŐĞŶƵƐ��ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ�ĂƐ��ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ�
ŝŶĨŝƌŵŽŵŝŶŝĂƚƵŵ�ĐŽŵď͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů�ϯϰ͕�
ϮϳϭʹϮϳϴ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϱϭ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĞďĂƌǇŽŵǇĐĞƐ �ĞďĂƌǇŽŵǇĐĞƐ�ŚĂŶƐĞŶŝŝ �ĂŝƌǇ͕�DĞĂƚ͕�
&ŝƐŚ͕�sĞŐĞƚĂďůĞ

�ĂƌƚƐĐŚŝ͕��͕͘��ĞƌƚŚŝĞƌ͕�:͕͘�sĂůůĂ͕�'͕͘�ϭϵϵϰ͘��ĞƐĂŶĕŽŶ͕�y͕͘�^ŵĞƚ͕��͕͘�
�ŚĂďĂůŝĞƌ͕��͕͘�ZŝǀĞŵĂůĞ͕�D͕͘�ZĞǀĞƌďĞů͕�:͘W͕͘�ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘�
'ĂůǌǇ͕�W͕͘�ϭϵϵϮ͘��ĞƐĂŶĐŽŶ͕�y͕͘�ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘�'ĂůǌǇ͕�W͕͘�ϭϵϵϱ͘��
,ĂŵŵĞƐ�t͘W͘�Θ�<ŶĂƵĨ�,͘:͘�ϭϵϵϰ�^ƚĂƌƚĞƌƐ�ŝŶ�ƚŚĞ�WƌŽĐĞƐƐŝŶŐ�ŽĨ�
DĞĂƚ�WƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ�Ɖ�ϭϱϱͲϭϲϴ͘�^ĂůĚĂŶŚĂͲĚĂͲ'ĂŵĂ�
�͕��DĂůĨĞŝƚŽͲ&ĞƌƌĞŝƌĂ�D͕͘�>ŽƵƌĞŝƌŽ�s͘�ϭϵϵϳ��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�WŽƌƚƵŐƵĞƐĞ�ƉŽƌŬͲďĂƐĞĚ�ƉƌŽĚƵĐƚƐ͘�/:&D�
ϯϳ�ƉϮϬϭͲϮϬϳ�����������������������������������������������������'ƵĞƌǌŽŶŝ͕�D͘�͕͘�
>ĂŶĐŝŽƚƚŝ͕�Z͕͘�DĂƌĐŚĞƚƚŝ͕�Z͘�ϭϵϵϯ͘�^ƵƌǀĞǇ�ŽĨ�ƚŚĞ�ƉŚǇƐŝŽůŽŐŝĐĂů�
ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĨƌĞƋƵĞŶƚ�ǇĞĂƐƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ĐŽŵŵĞƌĐŝĂů�ĐŚŝůůĞĚ�ĨŽŽĚƐ͘�/:&D�ϭϳ͕�ϯϮϵͲϯϰϭ͘

��^�ϳϲϳ� �� :ĂĐƋƵĞƐ͕�E͕͘�DĂůůĞƚ͕�^͕͘��ĂƐĂƌĞŐŽůĂ͕�^͕͘�ϮϬϬϵ͘��ĞůŝŵŝƚĂƚŝŽŶ�
ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ��ĞďĂƌǇŽŵǇĐĞƐ�ŚĂŶƐĞŶŝŝ�ĐŽŵƉůĞǆ�ďǇ�
ŝŶƚƌŽŶ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϵ;Wƚ�
ϱͿ͕�ϭϮϰϮͲϱϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĞŬŬĞƌĂ �ĞŬŬĞƌĂ�ďƌƵǆĞůůĞŶƐŝƐ �ĞǀĞƌĂŐĞƐ �ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͘�;�ĚƐ͘Ϳ͕�ϮϬϬϯ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�
ĂŶĚ�ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘�

��^�ϳϰ tĂůƚ͕�:͘W͘�ǀĂŶ�ĚĞƌ͕�ϭϵϲϰ͘��ĞŬŬĞƌĂ͕�Ă�ŶĞǁ�ŐĞŶƵƐ�ŽĨ�ƚŚĞ�
^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϯϬ͕�
ϮϳϯͲϮϴϬ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ� ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĞŬŬĞƌĂ �ĞŬŬĞƌĂ�ĐůĂƵƐƐĞŶŝŝ <ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�d���ϭϬϱϲϮ ΗZŽĚĞƌ��͕�<ŽŶŝŐ�,͕�&ƌŽŚůŝĐŚ�: 
^ƉĞĐŝĞƐͲƐƉĞĐŝĨŝĐ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ĞŬŬĞƌĂͬ
�ƌĞƚƚĂŶŽŵǇĐĞƐ�ǇĞĂƐƚƐ�ďǇ�ĨůƵŽƌĞƐĐĞŶƚůǇ�ůĂďĞůĞĚ��E��
ƉƌŽďĞƐ�ƚĂƌŐĞƚŝŶŐ�ƚŚĞ�Ϯϲ^�ƌZE� 
&�D^�zĞĂƐƚ�ZĞƐ�ϳ;ϲͿ͕�ϭϬϭϯͲϭϬϮϲ͕�ϮϬϬϳΗ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ŝƵƚŝŶĂ �ŝƵƚŝŶĂ�ĐĂƚĞŶƵůĂƚĂ �ĂŝƌǇ Ͳ�ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͘�ϭϵϵϲ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�
ŽĨ�ǇĞĂƐƚƐ�ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ�ďůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�sŽů�Ϯϴ͘�ϯϵϯͲϰϬϰ

��^�ϱϲϱ <ŚƵŶŶĂŵǁŽŶŐ͕�W͕͘��>ĞƌƚǁĂƚƚĂŶĂƐĂŬƵů͕�E͕͘��:ŝŶĚĂŵŽƌĂŬŽƚ͕�
^͕͘�>ŝŵƚŽŶŐ͕�^͘�ĂŶĚ�>ĂĐŚĂŶĐĞ͕�D͘�͘�ϮϬϭϱ͘��ĞƐĐƌŝƉƚŝŽŶ�
ŽĨ��ŝƵƚŝŶĂ�ŐĞŶ͘�EŽǀ͕͘��ŝƵƚŝŶĂ�ƐŝĂŵĞŶƐŝƐ͕�Ĩ͘Ă͘�ƐƉ͘�EŽǀ͘�
ĂŶĚ�ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ��ĂŶĚŝĚĂ�ĐĂƚĞŶƵůĂƚĂ͕��ĂŶĚŝĚĂ�
ŵĞƐŽƌƵŐŽƐĂ͕��ĂŶĚŝĚĂ�ŶĞŽƌƵŐŽƐĂ͕��ĂŶĚŝĚĂ�ƉƐĞƵĚŽƌƵŐŽƐĂ͕�
�ĂŶĚŝĚĂ�ƌĂŶŽŶŐĞŶƐŝƐ͕��ĂŶĚŝĚĂ�ƌƵŐŽƐĂ�ĂŶĚ��ĂŶĚŝĚĂ�
ƐĐŽƌǌĞƚƚŝĂĞ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ��ŝƵƚŝŶĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϲϱ͕�ϰϳϬϭͲϰϳϬϵ͘����������������������������������ΖͲ��ŝĚĚĞŶƐ͕�
,͘�͕͘�Θ�>ŽĚĚĞƌ͕�:͕͘�ϭϵϰϮ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƵƌŽƚŝƵŵ �ƵƌŽƚŝƵŵ�ĐƌŝƐƚĂƚƵŵ� &ƵǌŚƵĂŶ�ďƌŝĐŬ�
Tea

zƵǆƵĂŶ�WĞŶŐ͕��ŚĞ�yŝŽŶŐ͕�:ƵĂŶ�>ŝ͕�:ŝĂŶͲĂŶ�,ƵĂŶŐ͕��ƵŝƋŝŶ�dĞŶŐ͕�
zƵƐŚƵŶ�'ŽŶŐ͕�ĂŶĚ��ŚŽŶŐŚƵĂ�>ŝƵ͘��ϮϬϭϰ͘tĂƚĞƌ�ĞǆƚƌĂĐƚ�ŽĨ�ƚŚĞ�
ĨƵŶŐŝ�ĨƌŽŵ�&ƵǌŚƵĂŶ�ďƌŝĐŬ�ƚĞĂ�ŝŵƉƌŽǀĞƐ�ƚŚĞ�ďĞŶĞĨŝĐŝĂů�ĨƵŶĐƚŝŽŶ�
ŽŶ�ŝŶŚŝďŝƚŝŶŐ�ĨĂƚ�ĚĞƉŽƐŝƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�^Đŝ�EƵƚƌ͘�ϲϱ;ϱͿ͗ϲϭϬͲϰ

EZZ>�ϰϮϮϮ ZĂƉĞƌ͕�<͘�͖͘�&ĞŶŶĞůů͕��͘/͘�ϭϵϲϱ͘�dŚĞ�'ĞŶƵƐ��ƐƉĞƌŐŝůůƵƐ͗ϭϲϵ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ EĞĐƚƌŝĂĐĞĂĞ &ƵƐĂƌŝƵŵ� &ƵƐĂƌŝƵŵ�ĚŽŵĞƐƚŝĐƵŵ �ĂŝƌǇ ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘�sĂŶ�ĚĞŶ��ŽŽŵƐ͕�^͕͘�'ĂůǌǇ͕�W͕͘��ŝĞƵ͕��͕͘�ϭϵϵϱ͘�
^ƚƵĚǇ�ŽĨ�ŐƌŽǁƚŚ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ��ǇůŝŶĚƌŽĐĂƌƉŽŶ�ƐƉ͕͘�Ă�ŵŽƵůĚ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ΗΗƐĂŝŶƚ�ŶĞĐƚĂŝƌĞΗΗ�ĐŚĞĞƐĞ͘��ŚĞŵ�DŝŬƌŽďŝŽů�
dĞĐŚŶŽů�>ĞďĞŶƐ�ϭϳ͕�ϭϲϵͲϭϳϭ͘

��^�ϰϯϰ͕ϯϰ ^ĐŚƌŽĞƌƐ͕�,͘:͕͘�KΖ�ŽŶŶĞůů͕�<͕͘�>ĂŵƉƌĞĐŚƚ͕�^͘�͕͘�<ĂŵŵĞǇĞƌ͕�
W͘>͕͘�:ŽŚŶƐŽŶ͕�^͕͘�^ƵƚƚŽŶ͕��͘�͕͘�ZŝŶĂůĚŝ͕�D͘'͕͘�'ĞŝƐĞƌ��͘D͕͘�
^ƵŵŵĞƌďĞůů͕�Z͘�͕͘�ϮϬϬϵ͘�dĂǆŽŶŽŵǇ�ĂŶĚ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ƚŚĞ�
&ƵƐĂƌŝƵŵ�ĚŝŵĞƌƵŵ�ƐƉĞĐŝĞƐ�ŐƌŽƵƉ͘��DǇĐŽůŽŐŝĂ�ϭϬϭ͕�ϰϰͲϳϬ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ EĞĐƚƌŝĂĐĞĂĞ &ƵƐĂƌŝƵŵ� &ƵƐĂƌŝƵŵ�ǀĞŶĞŶĂƚƵŵ �ĂŝƌǇ dŚƌĂŶĞ͕�h͕͘�ϮϬϬϳ͘�&ƵŶŐĂů�ƉƌŽƚĞŝŶ�ĨŽƌ�ĨŽŽĚ͘�/Ŷ͗��ŝũŬƐƚĞƌŚƵŝƐ͕�:͕͘�
^ĂŵƐŽŶ͕͘�Z͘�͘�;�ĚƐ͘Ϳ͕�&ŽŽĚ�DǇĐŽůŽŐǇ͘���ŵƵůƚŝĨĂĐĞƚĞĚ�ĂƉƉƌŽĂĐŚ�
ƚŽ�ĨƵŶŐŝ�ĂŶĚ�ĨŽŽĚ͘��Z��WƌĞƐƐ͕��ŽĐĂ�ZĂƚŽŶ͕�ƉƉ͘�ϯϱϯͲϯϲϬ͘

��^�ϱϰϮϭ EŝƌĞŶďĞƌŐ͕�,͘/͕͘�ϭϵϵϱ͘�DŽƌƉŚŽůŽŐŝĐĂů�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ŽĨ�
&ƵƐĂƌŝƵŵ�ƐĂŵďƵĐŝŶƵŵ�&ƵĐŬĞů�ƐĞŶƐƵ�ƐƚƌŝĐƚŽ͕�&͘�ƚŽƌƵůŽƐƵŵ�
;�ĞƌŬ͘�Θ��Ƶƌƚ͘Ϳ�EŝƌĞŶďĞƌŐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�&͘�ǀĞŶĞŶĂƚƵŵ�
EŝƌĞŶďĞƌŐ�ƐƉ͘�ŶŽǀ͘�DǇĐŽƉĂƚŚŽůŽŐŝĂ�ϭϮϵ͕�ϭϯϭͲϭϰϭ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ �ŝƉŽĚĂƐĐĂĐĞĂĞ 'ĂůĂĐƚŽŵǇĐĞƐ 'ĂůĂĐƚŽŵǇĐĞƐ�ĐĂŶĚŝĚƵŵ �ĂŝƌǇ �ĂƐƚĞůůĂƌŝ͕��͕͘�YƵĂĚƌĞůůŝ͕��͘D͕͘�>ĂŝĐŚ͕�&͕͘��ϮϬϭϬ͘�^ƵƌĨĂĐĞ�
ŵǇĐŽďŝŽƚĂ�ŽŶ��ƌŐĞŶƚŝŶĞĂŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϰϮ͕�ϭϰϵͲϱϱ͘�DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�sĂůůĂĞǇƐ͕�d͕͘�
�ƌĚŝƚŝ͕�Z͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘�,ĠůŝĂƐ͕��͕͘�/ƌůŝŶŐĞƌ͕�&͕͘�ϮϬϬϴ͘�DŝĐƌŽďŝĂů�
ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚŝŶ�Ă�ĐŚĞĞƐĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϳϰ͕�ϭϳϮͲϴϭ͘ 
'ƵĞŐƵĞŶ͕�D͕͘�>ĞŶŽŝƌ͕�:͕͘�ϭϵϳϱ͘��ƉƚŝƚƵĚĞ�ĚĞ�ůΖĞƐƉğĐĞ�'ĞŽƚƌŝĐŚƵŵ�
ĐĂŶĚŝĚƵŵ�ă�ůĂ�ƉƌŽĚƵĐƚŝŽŶ�ĚΖĞŶǌǇŵĞƐ�ƉƌŽƚĠŽůǇƚŝƋƵĞƐ͘�>Ğ�>Ăŝƚ��ϱϱ�
;ϱϰϯͲϱϰϰͿ�ϭϰϱͲϭϲϮ

��^�ϭϳϴ͕ϳϭ DŽƵŶŝĞƌ�:͕�>Ğ��ůĂǇ�'͕�sĂƐƐĞƵƌ�s͕�>Ğ�&ůŽĐŚ�'͕�:ĂŶǇ�:>͕�
�ĂƌďŝĞƌ�'͕͘�ϮϬϭϬ͘��ƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĚĞŶĂƚƵƌŝŶŐ�ŚŝŐŚͲ
ƉĞƌĨŽƌŵĂŶĐĞ�ůŝƋƵŝĚ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ�;�,W>�Ϳ�ĨŽƌ�ǇĞĂƐƚƐ�
ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŝŶ�ƌĞĚ�ƐŵĞĂƌ�ĐŚĞĞƐĞ�ƐƵƌĨĂĐĞƐ͘�>Ğƚƚ��ƉƉů�
DŝĐƌŽďŝŽů͘�ϱϭ;ϭͿ͗ϭϴͲϮϯ͘� �

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ �ŝƉŽĚĂƐĐĂĐĞĂĞ 'ĞŽƚƌŝĐŚƵŵ 'ĞŽƚƌŝĐŚƵŵ�ĐĂŶĚŝĚƵŵ �ĂŝƌǇ͕�DĞĂƚ �ĂƐƚĞůůĂƌŝ͕��͕͘�YƵĂĚƌĞůůŝ͕��͘D͕͘�>ĂŝĐŚ͕�&͕͘��ϮϬϭϬ͘�^ƵƌĨĂĐĞ�
ŵǇĐŽďŝŽƚĂ�ŽŶ��ƌŐĞŶƚŝŶĞĂŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϰϮ͕�ϭϰϵͲϱϱ͘�����DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�sĂůůĂĞǇƐ͕�d͕͘�
�ƌĚŝƚŝ͕�Z͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘�,ĠůŝĂƐ͕��͕͘�/ƌůŝŶŐĞƌ͕�&͕͘�ϮϬϬϴ͘�DŝĐƌŽďŝĂů�
ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚŝŶ�Ă�ĐŚĞĞƐĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϳϰ͕�ϭϳϮͲϴϭ͘ 
'ƵĞŐƵĞŶ͕�D͕͘�>ĞŶŽŝƌ͕�:͕͘�ϭϵϳϱ͘��ƉƚŝƚƵĚĞ�ĚĞ�ůΖĞƐƉğĐĞ�'ĞŽƚƌŝĐŚƵŵ�
ĐĂŶĚŝĚƵŵ�ă�ůĂ�ƉƌŽĚƵĐƚŝŽŶ�ĚΖĞŶǌǇŵĞƐ�ƉƌŽƚĠŽůǇƚŝƋƵĞƐ͘�>Ğ�>Ăŝƚ��ϱϱ�
;ϱϰϯͲϱϰϰͿ�ϭϰϱͲϭϲϮ

��^�ϲϭϱ͕ϴϰ �Ğ�,ŽŽŐ͕�'͘^͕͘�^ŵŝƚŚ͕�D͘d͕͘�ϮϬϬϰ͘�ZŝďŽƐŽŵĂů�ŐĞŶĞ�
ƉŚǇůŽŐĞŶǇ�ĂŶĚ�ƐƉĞĐŝĞƐ�ĚĞůŝŵŝƚĂƚŝŽŶ�ŝŶ�'ĞŽƚƌŝĐŚƵŵ�ĂŶĚ�
ŝƚƐ�ƚĞůĞŽŵŽƌƉŚƐ͘�^ƚƵĚ�DǇĐŽů�ϱϬ͕�ϰϴϵʹϱϭϱ͘

&ƵŶŐŝ �ĂƐŝĚŝŽŵǇĐŽƚĂ �ǇƐƚŽĨŝůŽďĂƐŝĚŝĂĐĞĂĞ� 'ƵĞŚŽŵǇĐĞƐ 'ƵĞŚŽŵǇĐĞƐ�ƉƵůůƵůĂŶƐ sĞŐĞƚĂďůĞƐ �ĂƚƌĂ͕�>͘�Z͘�ĂŶĚ�DŝůůŶĞƌ͕�W͘��͕͘�ϭϵϳϰ͘�^ŽŵĞ��ƐŝĂŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�
ĂŶĚ�ďĞǀĞƌĂŐĞƐ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ĨƵŶŐŝ͘�DǇĐŽůŽŐŝĂ͕�ϲϲ͕�ϵϰϮͲϵϱϬ͘

��^�ϮϱϯϮ &Ğůů͕�:͘t͕͘�^ĐŽƌǌĞƚƚŝ͕�'͕͘�ϮϬϬϰ͘�ZĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ƚŚĞ�
ďĂƐŝĚŝŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚƐ�dƌŝĐŚŽƐƉŽƌŽŶ�ƉƵůůƵůĂŶƐ�ƚŽ�
'ƵĞŚŽŵǇĐĞƐ�ƉƵůůƵůĂŶƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�
,ǇĂůŽĚĞŶĚƌŽŶ�ůŝŐŶŝĐŽůĂ�ƚŽ�dƌŝĐŚŽƐƉŽƌŽŶ�ůŝŐŶŝĐŽůĂ�ĐŽŵď͘�
ŶŽǀ͘ 
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů�ϱϰ;ϯͿ�ϵϵϱͲϵϵϴ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ,ĂŶƐĞŶŝĂƐƉŽƌĂ ,ĂŶƐĞŶŝĂƐƉŽƌĂ�
ŐƵŝůůŝĞƌŵŽŶĚŝŝ

tŝŶĞ DŽƌĞŝƌĂ͕�E͕͘�DĞŶĚĞƐ͕�&͕͘�'ƵĞĚĞƐ�ĚĞ�WŝŶŚŽ͕�W͕͘�,ŽŐŐ͕�d͕͘�
sĂƐĐŽŶĐĞůŽƐ͕�/͕͘�ϮϬϬϴ͘�,ĞĂǀǇ�ƐƵůƉŚƵƌ�ĐŽŵƉŽƵŶĚƐ͕�ŚŝŐŚĞƌ�
ĂůĐŽŚŽůƐ�ĂŶĚ�ĞƐƚĞƌƐ�ƉƌŽĚƵĐƚŝŽŶ�ƉƌŽĨŝůĞ�ŽĨ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�
ĂŶĚ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ŐƌŽǁŶ�ĂƐ�Ă�ƉƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�
ĐƵůƚƵƌĞƐ�ŝŶ�ŐƌĂƉĞ�ŵƵƐƚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϮϰ͗�ϮϯϭʹϮϯϴ͘

��^�ϰϲϱ WŝũƉĞƌ͕��͕͘�ϭϵϮϴ͘�΀��ŶĞǁ�,ĂŶƐĞŶŝĂƐƉŽƌĂ΁�sĞƌŚĂŶĚĞůŝŶŐĞŶ͕�
<ŽŶŝŶŬůŝũŬĞ�EĞĚĞƌůĂŶĚƐĞ��ŬĂĚĞŵŝĞ�ǀĂŶ�tĞƚĞŶƐĐŚĂƉƉĞŶ͕�
�ĨĚĞůŝŶŐ�EĂƚƵƵƌŬƵŶĚĞ�ϯϳ��ϴϲϴͲϴϳϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ,ĂŶƐĞŶŝĂƐƉŽƌĂ ,ĂŶƐĞŶŝĂƐƉŽƌĂ�ŽƐŵŽƉŚŝůĂ tŝŶĞ sŝĂŶĂ͕�&͕͘�'ŝů͕�:͘s͕͘�'ĞŶŽǀĠƐ͕�^͕͘�sĂůůĠƐ͕�^͕͘�DĂŶǌĂŶĂƌĞƐ͕�W͕͘�ϮϬϬϴ͘�
ZĂƚŝŽŶĂů�ƐĞůĞĐƚŝŽŶ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ŵŝǆĞĚ�
ƐƚĂƌƚĞƌƐ�ďĂƐĞĚ�ŽŶ�ĞƐƚĞƌ�ĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ĞŶŽůŽŐŝĐĂů�ƚƌĂŝƚƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů�Ϯϱ͗�ϳϳϴʹϳϴϱ͘

��^�ϯϭϯ WŚĂĨĨ͕�,͘:͕͘�DŝůůĞƌ͕�D͘t͕͘�^ŚŝĨƌŝŶĞ͕�D͕͘�ϭϵϱϲ͘�dŚĞ�
ƚĂǆŽŶŽŵǇ�ŽĨ�ǇĞĂƐƚƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ƌŽƐŽƉŚŝůĂ�ŝŶ�ƚŚĞ�
zŽƐĞŵŝƚĞ�ƌĞŐŝŽŶ�ŽĨ��ĂůŝĨŽƌŶŝĂ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�
ϮϮ�ϭϰϱͲϭϲϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ,ĂŶƐĞŶŝĂƐƉŽƌĂ ,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ tŝŶĞ DŽƌĞŝƌĂ͕�E͕͘�DĞŶĚĞƐ͕�&͕͘�'ƵĞĚĞƐ�ĚĞ�WŝŶŚŽ͕�W͕͘�,ŽŐŐ͕�d͕͘�
sĂƐĐŽŶĐĞůŽƐ͕�/͕͘�ϮϬϬϴ͘�,ĞĂǀǇ�ƐƵůƉŚƵƌ�ĐŽŵƉŽƵŶĚƐ͕�ŚŝŐŚĞƌ�
ĂůĐŽŚŽůƐ�ĂŶĚ�ĞƐƚĞƌƐ�ƉƌŽĚƵĐƚŝŽŶ�ƉƌŽĨŝůĞ�ŽĨ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�
ĂŶĚ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ŐƌŽǁŶ�ĂƐ�Ă�ƉƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�
ĐƵůƚƵƌĞƐ�ŝŶ�ŐƌĂƉĞ�ŵƵƐƚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϮϰ͗�ϮϯϭʹϮϯϴ͘

��^�ϯϭϰ Η<ƌĞŐĞƌͲǀĂŶ�Zŝũ͕�E͘:͘t͕͘�ϭϵϴϰ͘�dŚĞ�zĞĂƐƚƐ͗�Ă�ƚĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ��ĚŝƚŝŽŶηϯ�ϭͲϭϬϴϮΗ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϱϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĞďĂƌǇŽŵǇĐĞƐ �ĞďĂƌǇŽŵǇĐĞƐ�ŚĂŶƐĞŶŝŝ �ĂŝƌǇ͕�DĞĂƚ͕�
&ŝƐŚ͕�sĞŐĞƚĂďůĞ

�ĂƌƚƐĐŚŝ͕��͕͘��ĞƌƚŚŝĞƌ͕�:͕͘�sĂůůĂ͕�'͕͘�ϭϵϵϰ͘��ĞƐĂŶĕŽŶ͕�y͕͘�^ŵĞƚ͕��͕͘�
�ŚĂďĂůŝĞƌ͕��͕͘�ZŝǀĞŵĂůĞ͕�D͕͘�ZĞǀĞƌďĞů͕�:͘W͕͘�ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘�
'ĂůǌǇ͕�W͕͘�ϭϵϵϮ͘��ĞƐĂŶĐŽŶ͕�y͕͘�ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘�'ĂůǌǇ͕�W͕͘�ϭϵϵϱ͘��
,ĂŵŵĞƐ�t͘W͘�Θ�<ŶĂƵĨ�,͘:͘�ϭϵϵϰ�^ƚĂƌƚĞƌƐ�ŝŶ�ƚŚĞ�WƌŽĐĞƐƐŝŶŐ�ŽĨ�
DĞĂƚ�WƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ�Ɖ�ϭϱϱͲϭϲϴ͘�^ĂůĚĂŶŚĂͲĚĂͲ'ĂŵĂ�
�͕��DĂůĨĞŝƚŽͲ&ĞƌƌĞŝƌĂ�D͕͘�>ŽƵƌĞŝƌŽ�s͘�ϭϵϵϳ��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�WŽƌƚƵŐƵĞƐĞ�ƉŽƌŬͲďĂƐĞĚ�ƉƌŽĚƵĐƚƐ͘�/:&D�
ϯϳ�ƉϮϬϭͲϮϬϳ�����������������������������������������������������'ƵĞƌǌŽŶŝ͕�D͘�͕͘�
>ĂŶĐŝŽƚƚŝ͕�Z͕͘�DĂƌĐŚĞƚƚŝ͕�Z͘�ϭϵϵϯ͘�^ƵƌǀĞǇ�ŽĨ�ƚŚĞ�ƉŚǇƐŝŽůŽŐŝĐĂů�
ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĨƌĞƋƵĞŶƚ�ǇĞĂƐƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ĐŽŵŵĞƌĐŝĂů�ĐŚŝůůĞĚ�ĨŽŽĚƐ͘�/:&D�ϭϳ͕�ϯϮϵͲϯϰϭ͘

��^�ϳϲϳ� �� :ĂĐƋƵĞƐ͕�E͕͘�DĂůůĞƚ͕�^͕͘��ĂƐĂƌĞŐŽůĂ͕�^͕͘�ϮϬϬϵ͘��ĞůŝŵŝƚĂƚŝŽŶ�
ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ��ĞďĂƌǇŽŵǇĐĞƐ�ŚĂŶƐĞŶŝŝ�ĐŽŵƉůĞǆ�ďǇ�
ŝŶƚƌŽŶ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϵ;Wƚ�
ϱͿ͕�ϭϮϰϮͲϱϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĞŬŬĞƌĂ �ĞŬŬĞƌĂ�ďƌƵǆĞůůĞŶƐŝƐ �ĞǀĞƌĂŐĞƐ �ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͘�;�ĚƐ͘Ϳ͕�ϮϬϬϯ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�
ĂŶĚ�ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘�

��^�ϳϰ tĂůƚ͕�:͘W͘�ǀĂŶ�ĚĞƌ͕�ϭϵϲϰ͘��ĞŬŬĞƌĂ͕�Ă�ŶĞǁ�ŐĞŶƵƐ�ŽĨ�ƚŚĞ�
^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϯϬ͕�
ϮϳϯͲϮϴϬ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ� ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ĞŬŬĞƌĂ �ĞŬŬĞƌĂ�ĐůĂƵƐƐĞŶŝŝ <ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�d���ϭϬϱϲϮ ΗZŽĚĞƌ��͕�<ŽŶŝŐ�,͕�&ƌŽŚůŝĐŚ�: 
^ƉĞĐŝĞƐͲƐƉĞĐŝĨŝĐ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ĞŬŬĞƌĂͬ
�ƌĞƚƚĂŶŽŵǇĐĞƐ�ǇĞĂƐƚƐ�ďǇ�ĨůƵŽƌĞƐĐĞŶƚůǇ�ůĂďĞůĞĚ��E��
ƉƌŽďĞƐ�ƚĂƌŐĞƚŝŶŐ�ƚŚĞ�Ϯϲ^�ƌZE� 
&�D^�zĞĂƐƚ�ZĞƐ�ϳ;ϲͿ͕�ϭϬϭϯͲϭϬϮϲ͕�ϮϬϬϳΗ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ŝƵƚŝŶĂ �ŝƵƚŝŶĂ�ĐĂƚĞŶƵůĂƚĂ �ĂŝƌǇ Ͳ�ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͘�ϭϵϵϲ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�
ŽĨ�ǇĞĂƐƚƐ�ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ�ďůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�sŽů�Ϯϴ͘�ϯϵϯͲϰϬϰ

��^�ϱϲϱ <ŚƵŶŶĂŵǁŽŶŐ͕�W͕͘��>ĞƌƚǁĂƚƚĂŶĂƐĂŬƵů͕�E͕͘��:ŝŶĚĂŵŽƌĂŬŽƚ͕�
^͕͘�>ŝŵƚŽŶŐ͕�^͘�ĂŶĚ�>ĂĐŚĂŶĐĞ͕�D͘�͘�ϮϬϭϱ͘��ĞƐĐƌŝƉƚŝŽŶ�
ŽĨ��ŝƵƚŝŶĂ�ŐĞŶ͘�EŽǀ͕͘��ŝƵƚŝŶĂ�ƐŝĂŵĞŶƐŝƐ͕�Ĩ͘Ă͘�ƐƉ͘�EŽǀ͘�
ĂŶĚ�ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ��ĂŶĚŝĚĂ�ĐĂƚĞŶƵůĂƚĂ͕��ĂŶĚŝĚĂ�
ŵĞƐŽƌƵŐŽƐĂ͕��ĂŶĚŝĚĂ�ŶĞŽƌƵŐŽƐĂ͕��ĂŶĚŝĚĂ�ƉƐĞƵĚŽƌƵŐŽƐĂ͕�
�ĂŶĚŝĚĂ�ƌĂŶŽŶŐĞŶƐŝƐ͕��ĂŶĚŝĚĂ�ƌƵŐŽƐĂ�ĂŶĚ��ĂŶĚŝĚĂ�
ƐĐŽƌǌĞƚƚŝĂĞ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ��ŝƵƚŝŶĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϲϱ͕�ϰϳϬϭͲϰϳϬϵ͘����������������������������������ΖͲ��ŝĚĚĞŶƐ͕�
,͘�͕͘�Θ�>ŽĚĚĞƌ͕�:͕͘�ϭϵϰϮ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ �ƵƌŽƚŝƵŵ �ƵƌŽƚŝƵŵ�ĐƌŝƐƚĂƚƵŵ� &ƵǌŚƵĂŶ�ďƌŝĐŬ�
Tea

zƵǆƵĂŶ�WĞŶŐ͕��ŚĞ�yŝŽŶŐ͕�:ƵĂŶ�>ŝ͕�:ŝĂŶͲĂŶ�,ƵĂŶŐ͕��ƵŝƋŝŶ�dĞŶŐ͕�
zƵƐŚƵŶ�'ŽŶŐ͕�ĂŶĚ��ŚŽŶŐŚƵĂ�>ŝƵ͘��ϮϬϭϰ͘tĂƚĞƌ�ĞǆƚƌĂĐƚ�ŽĨ�ƚŚĞ�
ĨƵŶŐŝ�ĨƌŽŵ�&ƵǌŚƵĂŶ�ďƌŝĐŬ�ƚĞĂ�ŝŵƉƌŽǀĞƐ�ƚŚĞ�ďĞŶĞĨŝĐŝĂů�ĨƵŶĐƚŝŽŶ�
ŽŶ�ŝŶŚŝďŝƚŝŶŐ�ĨĂƚ�ĚĞƉŽƐŝƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�^Đŝ�EƵƚƌ͘�ϲϱ;ϱͿ͗ϲϭϬͲϰ

EZZ>�ϰϮϮϮ ZĂƉĞƌ͕�<͘�͖͘�&ĞŶŶĞůů͕��͘/͘�ϭϵϲϱ͘�dŚĞ�'ĞŶƵƐ��ƐƉĞƌŐŝůůƵƐ͗ϭϲϵ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ EĞĐƚƌŝĂĐĞĂĞ &ƵƐĂƌŝƵŵ� &ƵƐĂƌŝƵŵ�ĚŽŵĞƐƚŝĐƵŵ �ĂŝƌǇ ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘�sĂŶ�ĚĞŶ��ŽŽŵƐ͕�^͕͘�'ĂůǌǇ͕�W͕͘��ŝĞƵ͕��͕͘�ϭϵϵϱ͘�
^ƚƵĚǇ�ŽĨ�ŐƌŽǁƚŚ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ��ǇůŝŶĚƌŽĐĂƌƉŽŶ�ƐƉ͕͘�Ă�ŵŽƵůĚ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ΗΗƐĂŝŶƚ�ŶĞĐƚĂŝƌĞΗΗ�ĐŚĞĞƐĞ͘��ŚĞŵ�DŝŬƌŽďŝŽů�
dĞĐŚŶŽů�>ĞďĞŶƐ�ϭϳ͕�ϭϲϵͲϭϳϭ͘

��^�ϰϯϰ͕ϯϰ ^ĐŚƌŽĞƌƐ͕�,͘:͕͘�KΖ�ŽŶŶĞůů͕�<͕͘�>ĂŵƉƌĞĐŚƚ͕�^͘�͕͘�<ĂŵŵĞǇĞƌ͕�
W͘>͕͘�:ŽŚŶƐŽŶ͕�^͕͘�^ƵƚƚŽŶ͕��͘�͕͘�ZŝŶĂůĚŝ͕�D͘'͕͘�'ĞŝƐĞƌ��͘D͕͘�
^ƵŵŵĞƌďĞůů͕�Z͘�͕͘�ϮϬϬϵ͘�dĂǆŽŶŽŵǇ�ĂŶĚ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ƚŚĞ�
&ƵƐĂƌŝƵŵ�ĚŝŵĞƌƵŵ�ƐƉĞĐŝĞƐ�ŐƌŽƵƉ͘��DǇĐŽůŽŐŝĂ�ϭϬϭ͕�ϰϰͲϳϬ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ EĞĐƚƌŝĂĐĞĂĞ &ƵƐĂƌŝƵŵ� &ƵƐĂƌŝƵŵ�ǀĞŶĞŶĂƚƵŵ �ĂŝƌǇ dŚƌĂŶĞ͕�h͕͘�ϮϬϬϳ͘�&ƵŶŐĂů�ƉƌŽƚĞŝŶ�ĨŽƌ�ĨŽŽĚ͘�/Ŷ͗��ŝũŬƐƚĞƌŚƵŝƐ͕�:͕͘�
^ĂŵƐŽŶ͕͘�Z͘�͘�;�ĚƐ͘Ϳ͕�&ŽŽĚ�DǇĐŽůŽŐǇ͘���ŵƵůƚŝĨĂĐĞƚĞĚ�ĂƉƉƌŽĂĐŚ�
ƚŽ�ĨƵŶŐŝ�ĂŶĚ�ĨŽŽĚ͘��Z��WƌĞƐƐ͕��ŽĐĂ�ZĂƚŽŶ͕�ƉƉ͘�ϯϱϯͲϯϲϬ͘

��^�ϱϰϮϭ EŝƌĞŶďĞƌŐ͕�,͘/͕͘�ϭϵϵϱ͘�DŽƌƉŚŽůŽŐŝĐĂů�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ŽĨ�
&ƵƐĂƌŝƵŵ�ƐĂŵďƵĐŝŶƵŵ�&ƵĐŬĞů�ƐĞŶƐƵ�ƐƚƌŝĐƚŽ͕�&͘�ƚŽƌƵůŽƐƵŵ�
;�ĞƌŬ͘�Θ��Ƶƌƚ͘Ϳ�EŝƌĞŶďĞƌŐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�&͘�ǀĞŶĞŶĂƚƵŵ�
EŝƌĞŶďĞƌŐ�ƐƉ͘�ŶŽǀ͘�DǇĐŽƉĂƚŚŽůŽŐŝĂ�ϭϮϵ͕�ϭϯϭͲϭϰϭ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ �ŝƉŽĚĂƐĐĂĐĞĂĞ 'ĂůĂĐƚŽŵǇĐĞƐ 'ĂůĂĐƚŽŵǇĐĞƐ�ĐĂŶĚŝĚƵŵ �ĂŝƌǇ �ĂƐƚĞůůĂƌŝ͕��͕͘�YƵĂĚƌĞůůŝ͕��͘D͕͘�>ĂŝĐŚ͕�&͕͘��ϮϬϭϬ͘�^ƵƌĨĂĐĞ�
ŵǇĐŽďŝŽƚĂ�ŽŶ��ƌŐĞŶƚŝŶĞĂŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϰϮ͕�ϭϰϵͲϱϱ͘�DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�sĂůůĂĞǇƐ͕�d͕͘�
�ƌĚŝƚŝ͕�Z͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘�,ĠůŝĂƐ͕��͕͘�/ƌůŝŶŐĞƌ͕�&͕͘�ϮϬϬϴ͘�DŝĐƌŽďŝĂů�
ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚŝŶ�Ă�ĐŚĞĞƐĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϳϰ͕�ϭϳϮͲϴϭ͘ 
'ƵĞŐƵĞŶ͕�D͕͘�>ĞŶŽŝƌ͕�:͕͘�ϭϵϳϱ͘��ƉƚŝƚƵĚĞ�ĚĞ�ůΖĞƐƉğĐĞ�'ĞŽƚƌŝĐŚƵŵ�
ĐĂŶĚŝĚƵŵ�ă�ůĂ�ƉƌŽĚƵĐƚŝŽŶ�ĚΖĞŶǌǇŵĞƐ�ƉƌŽƚĠŽůǇƚŝƋƵĞƐ͘�>Ğ�>Ăŝƚ��ϱϱ�
;ϱϰϯͲϱϰϰͿ�ϭϰϱͲϭϲϮ

��^�ϭϳϴ͕ϳϭ DŽƵŶŝĞƌ�:͕�>Ğ��ůĂǇ�'͕�sĂƐƐĞƵƌ�s͕�>Ğ�&ůŽĐŚ�'͕�:ĂŶǇ�:>͕�
�ĂƌďŝĞƌ�'͕͘�ϮϬϭϬ͘��ƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĚĞŶĂƚƵƌŝŶŐ�ŚŝŐŚͲ
ƉĞƌĨŽƌŵĂŶĐĞ�ůŝƋƵŝĚ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ�;�,W>�Ϳ�ĨŽƌ�ǇĞĂƐƚƐ�
ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŝŶ�ƌĞĚ�ƐŵĞĂƌ�ĐŚĞĞƐĞ�ƐƵƌĨĂĐĞƐ͘�>Ğƚƚ��ƉƉů�
DŝĐƌŽďŝŽů͘�ϱϭ;ϭͿ͗ϭϴͲϮϯ͘� �

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ �ŝƉŽĚĂƐĐĂĐĞĂĞ 'ĞŽƚƌŝĐŚƵŵ 'ĞŽƚƌŝĐŚƵŵ�ĐĂŶĚŝĚƵŵ �ĂŝƌǇ͕�DĞĂƚ �ĂƐƚĞůůĂƌŝ͕��͕͘�YƵĂĚƌĞůůŝ͕��͘D͕͘�>ĂŝĐŚ͕�&͕͘��ϮϬϭϬ͘�^ƵƌĨĂĐĞ�
ŵǇĐŽďŝŽƚĂ�ŽŶ��ƌŐĞŶƚŝŶĞĂŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϰϮ͕�ϭϰϵͲϱϱ͘�����DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�sĂůůĂĞǇƐ͕�d͕͘�
�ƌĚŝƚŝ͕�Z͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘�,ĠůŝĂƐ͕��͕͘�/ƌůŝŶŐĞƌ͕�&͕͘�ϮϬϬϴ͘�DŝĐƌŽďŝĂů�
ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚŝŶ�Ă�ĐŚĞĞƐĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϳϰ͕�ϭϳϮͲϴϭ͘ 
'ƵĞŐƵĞŶ͕�D͕͘�>ĞŶŽŝƌ͕�:͕͘�ϭϵϳϱ͘��ƉƚŝƚƵĚĞ�ĚĞ�ůΖĞƐƉğĐĞ�'ĞŽƚƌŝĐŚƵŵ�
ĐĂŶĚŝĚƵŵ�ă�ůĂ�ƉƌŽĚƵĐƚŝŽŶ�ĚΖĞŶǌǇŵĞƐ�ƉƌŽƚĠŽůǇƚŝƋƵĞƐ͘�>Ğ�>Ăŝƚ��ϱϱ�
;ϱϰϯͲϱϰϰͿ�ϭϰϱͲϭϲϮ

��^�ϲϭϱ͕ϴϰ �Ğ�,ŽŽŐ͕�'͘^͕͘�^ŵŝƚŚ͕�D͘d͕͘�ϮϬϬϰ͘�ZŝďŽƐŽŵĂů�ŐĞŶĞ�
ƉŚǇůŽŐĞŶǇ�ĂŶĚ�ƐƉĞĐŝĞƐ�ĚĞůŝŵŝƚĂƚŝŽŶ�ŝŶ�'ĞŽƚƌŝĐŚƵŵ�ĂŶĚ�
ŝƚƐ�ƚĞůĞŽŵŽƌƉŚƐ͘�^ƚƵĚ�DǇĐŽů�ϱϬ͕�ϰϴϵʹϱϭϱ͘

&ƵŶŐŝ �ĂƐŝĚŝŽŵǇĐŽƚĂ �ǇƐƚŽĨŝůŽďĂƐŝĚŝĂĐĞĂĞ� 'ƵĞŚŽŵǇĐĞƐ 'ƵĞŚŽŵǇĐĞƐ�ƉƵůůƵůĂŶƐ sĞŐĞƚĂďůĞƐ �ĂƚƌĂ͕�>͘�Z͘�ĂŶĚ�DŝůůŶĞƌ͕�W͘��͕͘�ϭϵϳϰ͘�^ŽŵĞ��ƐŝĂŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�
ĂŶĚ�ďĞǀĞƌĂŐĞƐ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ĨƵŶŐŝ͘�DǇĐŽůŽŐŝĂ͕�ϲϲ͕�ϵϰϮͲϵϱϬ͘

��^�ϮϱϯϮ &Ğůů͕�:͘t͕͘�^ĐŽƌǌĞƚƚŝ͕�'͕͘�ϮϬϬϰ͘�ZĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ƚŚĞ�
ďĂƐŝĚŝŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚƐ�dƌŝĐŚŽƐƉŽƌŽŶ�ƉƵůůƵůĂŶƐ�ƚŽ�
'ƵĞŚŽŵǇĐĞƐ�ƉƵůůƵůĂŶƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�
,ǇĂůŽĚĞŶĚƌŽŶ�ůŝŐŶŝĐŽůĂ�ƚŽ�dƌŝĐŚŽƐƉŽƌŽŶ�ůŝŐŶŝĐŽůĂ�ĐŽŵď͘�
ŶŽǀ͘ 
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů�ϱϰ;ϯͿ�ϵϵϱͲϵϵϴ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ,ĂŶƐĞŶŝĂƐƉŽƌĂ ,ĂŶƐĞŶŝĂƐƉŽƌĂ�
ŐƵŝůůŝĞƌŵŽŶĚŝŝ

tŝŶĞ DŽƌĞŝƌĂ͕�E͕͘�DĞŶĚĞƐ͕�&͕͘�'ƵĞĚĞƐ�ĚĞ�WŝŶŚŽ͕�W͕͘�,ŽŐŐ͕�d͕͘�
sĂƐĐŽŶĐĞůŽƐ͕�/͕͘�ϮϬϬϴ͘�,ĞĂǀǇ�ƐƵůƉŚƵƌ�ĐŽŵƉŽƵŶĚƐ͕�ŚŝŐŚĞƌ�
ĂůĐŽŚŽůƐ�ĂŶĚ�ĞƐƚĞƌƐ�ƉƌŽĚƵĐƚŝŽŶ�ƉƌŽĨŝůĞ�ŽĨ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�
ĂŶĚ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ŐƌŽǁŶ�ĂƐ�Ă�ƉƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�
ĐƵůƚƵƌĞƐ�ŝŶ�ŐƌĂƉĞ�ŵƵƐƚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϮϰ͗�ϮϯϭʹϮϯϴ͘

��^�ϰϲϱ WŝũƉĞƌ͕��͕͘�ϭϵϮϴ͘�΀��ŶĞǁ�,ĂŶƐĞŶŝĂƐƉŽƌĂ΁�sĞƌŚĂŶĚĞůŝŶŐĞŶ͕�
<ŽŶŝŶŬůŝũŬĞ�EĞĚĞƌůĂŶĚƐĞ��ŬĂĚĞŵŝĞ�ǀĂŶ�tĞƚĞŶƐĐŚĂƉƉĞŶ͕�
�ĨĚĞůŝŶŐ�EĂƚƵƵƌŬƵŶĚĞ�ϯϳ��ϴϲϴͲϴϳϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ,ĂŶƐĞŶŝĂƐƉŽƌĂ ,ĂŶƐĞŶŝĂƐƉŽƌĂ�ŽƐŵŽƉŚŝůĂ tŝŶĞ sŝĂŶĂ͕�&͕͘�'ŝů͕�:͘s͕͘�'ĞŶŽǀĠƐ͕�^͕͘�sĂůůĠƐ͕�^͕͘�DĂŶǌĂŶĂƌĞƐ͕�W͕͘�ϮϬϬϴ͘�
ZĂƚŝŽŶĂů�ƐĞůĞĐƚŝŽŶ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ŵŝǆĞĚ�
ƐƚĂƌƚĞƌƐ�ďĂƐĞĚ�ŽŶ�ĞƐƚĞƌ�ĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ĞŶŽůŽŐŝĐĂů�ƚƌĂŝƚƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů�Ϯϱ͗�ϳϳϴʹϳϴϱ͘

��^�ϯϭϯ WŚĂĨĨ͕�,͘:͕͘�DŝůůĞƌ͕�D͘t͕͘�^ŚŝĨƌŝŶĞ͕�D͕͘�ϭϵϱϲ͘�dŚĞ�
ƚĂǆŽŶŽŵǇ�ŽĨ�ǇĞĂƐƚƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ƌŽƐŽƉŚŝůĂ�ŝŶ�ƚŚĞ�
zŽƐĞŵŝƚĞ�ƌĞŐŝŽŶ�ŽĨ��ĂůŝĨŽƌŶŝĂ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�
ϮϮ�ϭϰϱͲϭϲϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ,ĂŶƐĞŶŝĂƐƉŽƌĂ ,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ tŝŶĞ DŽƌĞŝƌĂ͕�E͕͘�DĞŶĚĞƐ͕�&͕͘�'ƵĞĚĞƐ�ĚĞ�WŝŶŚŽ͕�W͕͘�,ŽŐŐ͕�d͕͘�
sĂƐĐŽŶĐĞůŽƐ͕�/͕͘�ϮϬϬϴ͘�,ĞĂǀǇ�ƐƵůƉŚƵƌ�ĐŽŵƉŽƵŶĚƐ͕�ŚŝŐŚĞƌ�
ĂůĐŽŚŽůƐ�ĂŶĚ�ĞƐƚĞƌƐ�ƉƌŽĚƵĐƚŝŽŶ�ƉƌŽĨŝůĞ�ŽĨ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�
ĂŶĚ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ŐƌŽǁŶ�ĂƐ�Ă�ƉƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�
ĐƵůƚƵƌĞƐ�ŝŶ�ŐƌĂƉĞ�ŵƵƐƚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϮϰ͗�ϮϯϭʹϮϯϴ͘

��^�ϯϭϰ Η<ƌĞŐĞƌͲǀĂŶ�Zŝũ͕�E͘:͘t͕͘�ϭϵϴϰ͘�dŚĞ�zĞĂƐƚƐ͗�Ă�ƚĂǆŽŶŽŵŝĐ�
ƐƚƵĚǇ��ĚŝƚŝŽŶηϯ�ϭͲϭϬϴϮΗ

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϱϯ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ĂǌĂĐŚƐƚĂŶŝĂ <ĂǌĂĐŚƐƚĂŶŝĂ�ĞǆŝŐƵĂ� �ĂŝƌǇ͕�
^ŽƵƌĚŽƵŐŚ

Η��ŚŽƵ͕�:͕͘�>ŝƵ͕�y͕͘�:ŝĂŶŐ͕�,͕͘��ŽŶŐ͕�D͕͘�ϮϬϬϵ͘��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ŵŝĐƌŽĨůŽƌĂ�ŝŶ�dŝďĞƚĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ƵƐŝŶŐ�ĚĞŶĂƚƵƌŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϳϳϬͲϱ͘ 
KƚƚŽŐĂůůŝ͕�'͕͘�'Ăůůŝ͕��͕͘�&ŽƐĐŚŝŶŽ͕�Z͕͘�ϭϵϵϲ͘�/ƚĂůŝĂŶ�ďĂŬĞƌǇ�
ƉƌŽĚƵĐƚƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƐŽƵƌ�ĚŽƵŐŚ�͗��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞ�
ƚǇƉŝĐĂů�ŵŝĐƌŽĨůŽƌĂ͘��ĚǀĂŶĐĞƐ�ŝŶ�ĨŽŽĚ�ƐĐŝĞŶĐĞƐ�ϭϴ͕�ϭϯϭͲϭϰϰ͘�Η

��^�ϯϳϵ Η<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘Η

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ĂǌĂĐŚƐƚĂŶŝĂ <ĂǌĂĐŚƐƚĂŶŝĂ�ƵŶŝƐƉŽƌĂ �ĂŝƌǇ Η�ŚŽƵ͕�:͕͘�>ŝƵ͕�y͕͘�:ŝĂŶŐ͕�,͕͘��ŽŶŐ͕�D͕͘�ϮϬϬϵ͘��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ŵŝĐƌŽĨůŽƌĂ�ŝŶ�dŝďĞƚĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ƵƐŝŶŐ�ĚĞŶĂƚƵƌŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϳϳϬͲϱ͘ 
tĂŶŐ͕�^͘z͕͘��ŚĞŶ͕�,͘�͕͘�>ŝƵ͕�:͘Z͕͘�>ŝŶ͕�z͘�͕͘��ŚĞŶ͕�D͘:͕͘�ϮϬϬϴ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�zĞĂƐƚƐ�ĂŶĚ��ǀĂůƵĂƚŝŽŶ�ŽĨ�ƚŚĞŝƌ��ŝƐƚƌŝďƵƚŝŽŶ�ŝŶ�
dĂŝǁĂŶĞƐĞ�<ĞĨŝƌ�ĂŶĚ�sŝŝůŝ�^ƚĂƌƚĞƌƐ͘�:��ĂŝƌǇ�^Đŝ͘�ϵϭ͕�ϯϳϵϴͲϯϴϬϱ͘Η

��^ϯϵϴ Η<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘Η

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ůŽĞĐŬĞƌĂ <ůŽĞĐŬĞƌĂ�ĂƉŝĐƵůĂƚĂ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

&ZZ�Ϯϭϲϴ� ��
�d���ϯϮϴϱϲ

:ĂŶŬĞ��͘�ϭϵϮϴ͕�hďĞƌ�ĚŝĞ�&ŽƌŵŐĂƚƚƵŶŐ�<ůŽĞĐŬĞƌĂ�:ĂŶŬĞ͘�
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͕͘�//��ďƚ͘�ϳϲ͗�ϭϲϭ͘�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ůƵǇǀĞƌŽŵǇĐĞƐ <ůƵǇǀĞƌŽŵǇĐĞƐ�ĂĨƌŝĐĂŶƵƐ <ŽŵďƵĐŚĂ �:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�d���ϮϮϮϵϰ Ηs�E���Z�t�>d�:W 
dŚĞ�ǇĞĂƐƚ�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂĨƌŝĐĂŶƵƐ�ŶŽǀ͘�ƐƉĞĐ͘�ĂŶĚ�ŝƚƐ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ƐŝŐŶŝĨŝĐĂŶĐĞ 
�ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϮϮ;ϰͿ͕�ϯϮϭͲϯϮϲ͕�ϭϵϱϲΗ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ůƵǇǀĞƌŽŵǇĐĞƐ� <ůƵǇǀĞƌŽŵǇĐĞƐ�ůĂĐƚŝƐ �ĂŝƌǇ ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͕͘�ϭϵϵϲ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�
ǇĞĂƐƚƐ�ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐŽƌďŝŽů͘�Ϯϴ͕�ϯϵϯͲϰϬϰ͘ 
�ƵũŽŶ͕��͘�Ğƚ�Ăů͕͘�ϮϬϬϰ͘�'ĞŶŽŵĞ�ĞǀŽůƵƚŝŽŶ�ŝŶ�ǇĞĂƐƚƐ͘�EĂƚƵƌĞ�ϰϯϬ͕�
ϯϱͲϰϰ͘

��^�ϲϴϯ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ůƵǇǀĞƌŽŵǇĐĞƐ� <ůƵǇǀĞƌŽŵǇĐĞƐ�ŵĂƌǆŝĂŶƵƐ� �ĂŝƌǇ ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͕͘�ϭϵϵϲ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�
ǇĞĂƐƚƐ�ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐŽƌďŝŽů͘�Ϯϴ͕�ϯϵϯͲϰϬϰ͘

��^�ϳϭϮ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ >ĂĐŚĂŶĐĞĂ >ĂĐŚĂŶĐĞĂ�ĨĞƌŵĞŶƚĂƚŝ tŝŶĞ ZŽŵĂŶŽ͕�W͕͘�^Ƶǌǌŝ͕�'͕͘��ŽŵŝǌŝŽ͕�W͕͘�&ĂƚŝĐŚĞŶƚŝ͕�&͕͘�ϭϵϵϳ͘�
^ĞĐŽŶĚĂƌǇ�ƉƌŽĚƵĐƚƐ�ĨŽƌŵĂƚŝŽŶ�ĂƐ�Ă�ƚŽŽů�ĨŽƌ�ĚŝƐĐƌŝŵŝŶĂƚŝŶŐ�
ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ƐƚƌĂŝŶƐ͘�^ƚƌĂŝŶ�ĚŝǀĞƌƐŝƚǇ�ŝŶ�ŶŽŶͲ
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�
ϳϭ;ϯͿ͗ϮϯϵͲϰϮ͘

��^�ϳϬϳ <ƵƌƚǌŵĂŶ͕��W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ�
ϰ�ϮϯϯͲϮϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ >ĂĐŚĂŶĐĞĂ >ĂĐŚĂŶĐĞĂ�ƚŚĞƌŵŽƚŽůĞƌĂŶƐ tŝŶĞ WĂŶĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͕͘�ϭϵϴϵ͘��ǇŶĂŵŝĐƐ�
ŽĨ�DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�ƚŚĞ�
hƚŝĞůͲZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ��Ŷǀ�DŝĐƌŽďŝŽů�ϱϯϵͲϱϰϭ 
'ŽŶǌĂůĞǌ͕�^͘^͕͘��ĂƌƌŝŽ͕��͕͘�YƵĞƌŽů͕��͕͘�ϮϬϬϳ͘�DŽůĞĐƵůĂƌ�
ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ǁŝŶĞ�ǇĞĂƐƚƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
dĞŶĞƌŝĨĞ͘�:��ƉƉů�DŝĐƌŽďŝŽůŽ�ϭϬϮ�ϭϬϭϴͲϭϬϮϱ͘�����������������������������������������������

��^�ϲϯϰϬ :ĂĐƋƵŝĞƌ͕��͕͘��ƵũŽŶ͕��͕͘�ϭϵϴϯ͘�ΗΗdŚĞ�ŝŶƚƌŽŶ�ŽĨ�ƚŚĞ�
ŵŝƚŽĐŚŽŶĚƌŝĂů�Ϯϭ^�ƌZE��ŐĞŶĞ͗�ĚŝƐƚƌŝďƵƚŝŽŶ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�
ǇĞĂƐƚ�ƐƉĞĐŝĞƐ�ĂŶĚ�ƐĞƋƵĞŶĐĞ�ĐŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�
<ůƵǇǀĞƌŽŵǇĐĞƐ�ƚŚĞƌŵŽƚŽůĞƌĂŶƐ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐĞƌĞǀŝƐŝĂĞ͘ΗΗ�DŽů�'ĞŶ�'ĞŶĞƚ�ϭϵϮ;ϯͿ͗ϰϴϳͲϵϵ͘�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ �ŽƌĚǇĐŝƉŝƚĂĐĞĂĞ >ĞĐĂŶŝĐŝůůŝƵŵ >ĞĐĂŶŝĐŝůůŝƵŵ�ůĞĐĂŶŝŝ �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϱ͘��ƐƐŽĐŝĂƚĞĚ�
ŵǇĐŽĨůŽƌĂ�ŽĨ�ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮ͕�ϭϳϯͲϭϴϬ͘�

��^�ϭϬϮϬϲϳ �ĂƌĞ͕�Z͕͘�'ĂŵƐ͕�t͕͘�ϮϬϬϭ͘���ƌĞǀŝƐŝŽŶ�ŽĨ�sĞƌƚŝĐŝůůŝƵŵ�
ƐĞĐƚŝŽŶ�WƌŽƐƚƌĂƚĂ͘�/s͘�dŚĞ�ŐĞŶĞƌĂ�>ĞĐĂŶŝĐŝůůŝƵŵ�ĂŶĚ 
^ŝŵƉůŝĐŝůůŝƵŵ͘�EŽǀĂ�,ĞĚǁŝŐŝĂ�ϳϯ͕�ϭͲϱϬ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ DĞƚƐĐŚŶŝŬŽǁŝĂ DĞƚƐĐŚŶŝŬŽǁŝĂ�
ƉƵůĐŚĞƌƌŝŵĂ

tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕��͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĞ�ŽĨ�
ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͘��ƵƐƚ͘�:͘�ŐƌĂƉĞ�tŝŶĞ�ZĞƐ͘�ϯ͕�ϮͲϴ

��^�ϲϭϬ Wŝƚƚ͕�:͘/͕͘�DŝůůĞƌ͕�D͘t͕͘�ϭϵϲϴ͘�^ƉŽƌƵůĂƚŝŽŶ�ŝŶ��ĂŶĚŝĚĂ�
ƉƵůĐŚĞƌƌŝŵĂ͕��ĂŶĚŝĚĂ�ƌĞƵŬĂƵĨŝŝ�ĂŶĚ��ŚůĂŵǇĚŽǌǇŵĂ�
ƐƉĞĐŝĞƐ͗�ƚŚĞŝƌ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ǁŝƚŚ�DĞƚƐĐŚŶŝŬŽǁŝĂ͘�
DǇĐŽůŽŐŝĂ�ϲϬ�;ϯͿ�ϲϲϯͲϴϱ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ĨƵƐĐƵƐ �ĂŝƌǇ ,ĞƌŵĞƚ͕��͕͘�DĠŚĞƵƐƚ͕��͕͘�DŽƵŶŝĞƌ͕�:͕͘��ĂƌďŝĞƌ͕�'͕͘�:ĂŶǇ͕�:͘�>͕͘�
ϮϬϭϮ͘�DŽůĞĐƵůĂƌ�ƐǇƐƚĞŵĂƚŝĐƐ�ŝŶ�ƚŚĞ�ŐĞŶƵƐ�DƵĐŽƌ�ǁŝƚŚ�ƐƉĞĐŝĂů�
ƌĞŐĂƌĚƐ�ƚŽ�ƐƉĞĐŝĞƐ�ĞŶĐŽƵŶƚĞƌĞĚ�ŝŶ�ĐŚĞĞƐĞ͘�&ƵŶŐĂů��ŝŽů͕͘�ϭϭϲ͕�
ϲϵϮͲϳϬϱ͘

��^�ϭϯϮ͘ϮϮ tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘�ZŽĚƌŝŐƵĞǌͲdƵĚĞůĂ͕�:͘�>͕͘��ŽůĂƚĂďĂĚŝ͕�^͘�
�ŚĂŬƌĂďĂƌƚŝ͕��͕͘�ĚĞ�,ŽŽŐ͕�'͘�^͕͘�ϮϬϭϯ͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�
DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕�ϯϬ͕�
ϭϭͲϰϳ͘

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ŚŝĞŵĂůŝƐ� ^ŽǇ ,ĂŶ͕��͘�͕͘�<ƵŝũƉĞƌƐ͕��͘&͘�͕͘�dŚĂŶŚ͕�E͘s͕͘�EŽƵƚ͕͘�Z͘D͘:͕͘�ϮϬϬϰ͘�
DƵĐŽƌĂĐĞŽƵƐ�ŵŽƵůĚƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐŽŵŵĞƌĐŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�^ƵĨƵ�WĞŚƚǌĞ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�sŽůƵŵĞ�ϴϱ͕�EƵŵďĞƌ�
ϯ͕�ϮϱϯͲϮϱϳ͘�

��^�ϮϬϭ͘ϲϱ tĞŚŵĞƌ͕��͕͘�ϭϵϬϯ͘��Ğƌ�DƵĐŽƌ�ĚĞƌ�,ĂŶĨƌƂƚƚĞ͕�D͘�ŚŝĞŵĂůŝƐ�
ŶŽǀ͘�ƐƉĞĐ͘��ŶŶĂůĞƐ�DǇĐŽůŽŐŝĐŝ�ϭ͕�ϯϳͲϰϭ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϱϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ĂǌĂĐŚƐƚĂŶŝĂ <ĂǌĂĐŚƐƚĂŶŝĂ�ĞǆŝŐƵĂ� �ĂŝƌǇ͕�
^ŽƵƌĚŽƵŐŚ

Η��ŚŽƵ͕�:͕͘�>ŝƵ͕�y͕͘�:ŝĂŶŐ͕�,͕͘��ŽŶŐ͕�D͕͘�ϮϬϬϵ͘��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ŵŝĐƌŽĨůŽƌĂ�ŝŶ�dŝďĞƚĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ƵƐŝŶŐ�ĚĞŶĂƚƵƌŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϳϳϬͲϱ͘ 
KƚƚŽŐĂůůŝ͕�'͕͘�'Ăůůŝ͕��͕͘�&ŽƐĐŚŝŶŽ͕�Z͕͘�ϭϵϵϲ͘�/ƚĂůŝĂŶ�ďĂŬĞƌǇ�
ƉƌŽĚƵĐƚƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƐŽƵƌ�ĚŽƵŐŚ�͗��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞ�
ƚǇƉŝĐĂů�ŵŝĐƌŽĨůŽƌĂ͘��ĚǀĂŶĐĞƐ�ŝŶ�ĨŽŽĚ�ƐĐŝĞŶĐĞƐ�ϭϴ͕�ϭϯϭͲϭϰϰ͘�Η

��^�ϯϳϵ Η<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘Η

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ĂǌĂĐŚƐƚĂŶŝĂ <ĂǌĂĐŚƐƚĂŶŝĂ�ƵŶŝƐƉŽƌĂ �ĂŝƌǇ Η�ŚŽƵ͕�:͕͘�>ŝƵ͕�y͕͘�:ŝĂŶŐ͕�,͕͘��ŽŶŐ͕�D͕͘�ϮϬϬϵ͘��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ŵŝĐƌŽĨůŽƌĂ�ŝŶ�dŝďĞƚĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ƵƐŝŶŐ�ĚĞŶĂƚƵƌŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϳϳϬͲϱ͘ 
tĂŶŐ͕�^͘z͕͘��ŚĞŶ͕�,͘�͕͘�>ŝƵ͕�:͘Z͕͘�>ŝŶ͕�z͘�͕͘��ŚĞŶ͕�D͘:͕͘�ϮϬϬϴ͘�
/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�zĞĂƐƚƐ�ĂŶĚ��ǀĂůƵĂƚŝŽŶ�ŽĨ�ƚŚĞŝƌ��ŝƐƚƌŝďƵƚŝŽŶ�ŝŶ�
dĂŝǁĂŶĞƐĞ�<ĞĨŝƌ�ĂŶĚ�sŝŝůŝ�^ƚĂƌƚĞƌƐ͘�:��ĂŝƌǇ�^Đŝ͘�ϵϭ͕�ϯϳϵϴͲϯϴϬϱ͘Η

��^ϯϵϴ Η<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘Η

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ůŽĞĐŬĞƌĂ <ůŽĞĐŬĞƌĂ�ĂƉŝĐƵůĂƚĂ tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

&ZZ�Ϯϭϲϴ� ��
�d���ϯϮϴϱϲ

:ĂŶŬĞ��͘�ϭϵϮϴ͕�hďĞƌ�ĚŝĞ�&ŽƌŵŐĂƚƚƵŶŐ�<ůŽĞĐŬĞƌĂ�:ĂŶŬĞ͘�
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͕͘�//��ďƚ͘�ϳϲ͗�ϭϲϭ͘�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ůƵǇǀĞƌŽŵǇĐĞƐ <ůƵǇǀĞƌŽŵǇĐĞƐ�ĂĨƌŝĐĂŶƵƐ <ŽŵďƵĐŚĂ �:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�d���ϮϮϮϵϰ Ηs�E���Z�t�>d�:W 
dŚĞ�ǇĞĂƐƚ�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂĨƌŝĐĂŶƵƐ�ŶŽǀ͘�ƐƉĞĐ͘�ĂŶĚ�ŝƚƐ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ƐŝŐŶŝĨŝĐĂŶĐĞ 
�ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϮϮ;ϰͿ͕�ϯϮϭͲϯϮϲ͕�ϭϵϱϲΗ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ůƵǇǀĞƌŽŵǇĐĞƐ� <ůƵǇǀĞƌŽŵǇĐĞƐ�ůĂĐƚŝƐ �ĂŝƌǇ ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͕͘�ϭϵϵϲ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�
ǇĞĂƐƚƐ�ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐŽƌďŝŽů͘�Ϯϴ͕�ϯϵϯͲϰϬϰ͘ 
�ƵũŽŶ͕��͘�Ğƚ�Ăů͕͘�ϮϬϬϰ͘�'ĞŶŽŵĞ�ĞǀŽůƵƚŝŽŶ�ŝŶ�ǇĞĂƐƚƐ͘�EĂƚƵƌĞ�ϰϯϬ͕�
ϯϱͲϰϰ͘

��^�ϲϴϯ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ <ůƵǇǀĞƌŽŵǇĐĞƐ� <ůƵǇǀĞƌŽŵǇĐĞƐ�ŵĂƌǆŝĂŶƵƐ� �ĂŝƌǇ ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͕͘�ϭϵϵϲ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�
ǇĞĂƐƚƐ�ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐŽƌďŝŽů͘�Ϯϴ͕�ϯϵϯͲϰϬϰ͘

��^�ϳϭϮ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ >ĂĐŚĂŶĐĞĂ >ĂĐŚĂŶĐĞĂ�ĨĞƌŵĞŶƚĂƚŝ tŝŶĞ ZŽŵĂŶŽ͕�W͕͘�^Ƶǌǌŝ͕�'͕͘��ŽŵŝǌŝŽ͕�W͕͘�&ĂƚŝĐŚĞŶƚŝ͕�&͕͘�ϭϵϵϳ͘�
^ĞĐŽŶĚĂƌǇ�ƉƌŽĚƵĐƚƐ�ĨŽƌŵĂƚŝŽŶ�ĂƐ�Ă�ƚŽŽů�ĨŽƌ�ĚŝƐĐƌŝŵŝŶĂƚŝŶŐ�
ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ƐƚƌĂŝŶƐ͘�^ƚƌĂŝŶ�ĚŝǀĞƌƐŝƚǇ�ŝŶ�ŶŽŶͲ
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�
ϳϭ;ϯͿ͗ϮϯϵͲϰϮ͘

��^�ϳϬϳ <ƵƌƚǌŵĂŶ͕��W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ�
ϰ�ϮϯϯͲϮϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ >ĂĐŚĂŶĐĞĂ >ĂĐŚĂŶĐĞĂ�ƚŚĞƌŵŽƚŽůĞƌĂŶƐ tŝŶĞ WĂŶĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͕͘�ϭϵϴϵ͘��ǇŶĂŵŝĐƐ�
ŽĨ�DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�ƚŚĞ�
hƚŝĞůͲZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ��Ŷǀ�DŝĐƌŽďŝŽů�ϱϯϵͲϱϰϭ 
'ŽŶǌĂůĞǌ͕�^͘^͕͘��ĂƌƌŝŽ͕��͕͘�YƵĞƌŽů͕��͕͘�ϮϬϬϳ͘�DŽůĞĐƵůĂƌ�
ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ǁŝŶĞ�ǇĞĂƐƚƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
dĞŶĞƌŝĨĞ͘�:��ƉƉů�DŝĐƌŽďŝŽůŽ�ϭϬϮ�ϭϬϭϴͲϭϬϮϱ͘�����������������������������������������������

��^�ϲϯϰϬ :ĂĐƋƵŝĞƌ͕��͕͘��ƵũŽŶ͕��͕͘�ϭϵϴϯ͘�ΗΗdŚĞ�ŝŶƚƌŽŶ�ŽĨ�ƚŚĞ�
ŵŝƚŽĐŚŽŶĚƌŝĂů�Ϯϭ^�ƌZE��ŐĞŶĞ͗�ĚŝƐƚƌŝďƵƚŝŽŶ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�
ǇĞĂƐƚ�ƐƉĞĐŝĞƐ�ĂŶĚ�ƐĞƋƵĞŶĐĞ�ĐŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�
<ůƵǇǀĞƌŽŵǇĐĞƐ�ƚŚĞƌŵŽƚŽůĞƌĂŶƐ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐĞƌĞǀŝƐŝĂĞ͘ΗΗ�DŽů�'ĞŶ�'ĞŶĞƚ�ϭϵϮ;ϯͿ͗ϰϴϳͲϵϵ͘�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ �ŽƌĚǇĐŝƉŝƚĂĐĞĂĞ >ĞĐĂŶŝĐŝůůŝƵŵ >ĞĐĂŶŝĐŝůůŝƵŵ�ůĞĐĂŶŝŝ �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϱ͘��ƐƐŽĐŝĂƚĞĚ�
ŵǇĐŽĨůŽƌĂ�ŽĨ�ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮ͕�ϭϳϯͲϭϴϬ͘�

��^�ϭϬϮϬϲϳ �ĂƌĞ͕�Z͕͘�'ĂŵƐ͕�t͕͘�ϮϬϬϭ͘���ƌĞǀŝƐŝŽŶ�ŽĨ�sĞƌƚŝĐŝůůŝƵŵ�
ƐĞĐƚŝŽŶ�WƌŽƐƚƌĂƚĂ͘�/s͘�dŚĞ�ŐĞŶĞƌĂ�>ĞĐĂŶŝĐŝůůŝƵŵ�ĂŶĚ 
^ŝŵƉůŝĐŝůůŝƵŵ͘�EŽǀĂ�,ĞĚǁŝŐŝĂ�ϳϯ͕�ϭͲϱϬ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ DĞƚƐĐŚŶŝŬŽǁŝĂ DĞƚƐĐŚŶŝŬŽǁŝĂ�
ƉƵůĐŚĞƌƌŝŵĂ

tŝŶĞ �ŚĂƌŽĞŶĐŚĂŝ͕��͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĞ�ŽĨ�
ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͘��ƵƐƚ͘�:͘�ŐƌĂƉĞ�tŝŶĞ�ZĞƐ͘�ϯ͕�ϮͲϴ

��^�ϲϭϬ Wŝƚƚ͕�:͘/͕͘�DŝůůĞƌ͕�D͘t͕͘�ϭϵϲϴ͘�^ƉŽƌƵůĂƚŝŽŶ�ŝŶ��ĂŶĚŝĚĂ�
ƉƵůĐŚĞƌƌŝŵĂ͕��ĂŶĚŝĚĂ�ƌĞƵŬĂƵĨŝŝ�ĂŶĚ��ŚůĂŵǇĚŽǌǇŵĂ�
ƐƉĞĐŝĞƐ͗�ƚŚĞŝƌ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ǁŝƚŚ�DĞƚƐĐŚŶŝŬŽǁŝĂ͘�
DǇĐŽůŽŐŝĂ�ϲϬ�;ϯͿ�ϲϲϯͲϴϱ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ĨƵƐĐƵƐ �ĂŝƌǇ ,ĞƌŵĞƚ͕��͕͘�DĠŚĞƵƐƚ͕��͕͘�DŽƵŶŝĞƌ͕�:͕͘��ĂƌďŝĞƌ͕�'͕͘�:ĂŶǇ͕�:͘�>͕͘�
ϮϬϭϮ͘�DŽůĞĐƵůĂƌ�ƐǇƐƚĞŵĂƚŝĐƐ�ŝŶ�ƚŚĞ�ŐĞŶƵƐ�DƵĐŽƌ�ǁŝƚŚ�ƐƉĞĐŝĂů�
ƌĞŐĂƌĚƐ�ƚŽ�ƐƉĞĐŝĞƐ�ĞŶĐŽƵŶƚĞƌĞĚ�ŝŶ�ĐŚĞĞƐĞ͘�&ƵŶŐĂů��ŝŽů͕͘�ϭϭϲ͕�
ϲϵϮͲϳϬϱ͘

��^�ϭϯϮ͘ϮϮ tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘�ZŽĚƌŝŐƵĞǌͲdƵĚĞůĂ͕�:͘�>͕͘��ŽůĂƚĂďĂĚŝ͕�^͘�
�ŚĂŬƌĂďĂƌƚŝ͕��͕͘�ĚĞ�,ŽŽŐ͕�'͘�^͕͘�ϮϬϭϯ͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�
DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕�ϯϬ͕�
ϭϭͲϰϳ͘

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ŚŝĞŵĂůŝƐ� ^ŽǇ ,ĂŶ͕��͘�͕͘�<ƵŝũƉĞƌƐ͕��͘&͘�͕͘�dŚĂŶŚ͕�E͘s͕͘�EŽƵƚ͕͘�Z͘D͘:͕͘�ϮϬϬϰ͘�
DƵĐŽƌĂĐĞŽƵƐ�ŵŽƵůĚƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐŽŵŵĞƌĐŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�^ƵĨƵ�WĞŚƚǌĞ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�sŽůƵŵĞ�ϴϱ͕�EƵŵďĞƌ�
ϯ͕�ϮϱϯͲϮϱϳ͘�

��^�ϮϬϭ͘ϲϱ tĞŚŵĞƌ͕��͕͘�ϭϵϬϯ͘��Ğƌ�DƵĐŽƌ�ĚĞƌ�,ĂŶĨƌƂƚƚĞ͕�D͘�ŚŝĞŵĂůŝƐ�
ŶŽǀ͘�ƐƉĞĐ͘��ŶŶĂůĞƐ�DǇĐŽůŽŐŝĐŝ�ϭ͕�ϯϳͲϰϭ͘
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<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ůĂŶĐĞŽůĂƚƵƐ �ĂŝƌǇ ,ĞƌŵĞƚ͕��͕͘�DĠŚĞƵƐƚ͕��͕͘�DŽƵŶŝĞƌ͕�:͕͘��ĂƌďŝĞƌ͕�'͕͘�:ĂŶǇ͕�:͘�>͕͘�
ϮϬϭϮ͘�DŽůĞĐƵůĂƌ�ƐǇƐƚĞŵĂƚŝĐƐ�ŝŶ�ƚŚĞ�ŐĞŶƵƐ�DƵĐŽƌ�ǁŝƚŚ�ƐƉĞĐŝĂů�
ƌĞŐĂƌĚƐ�ƚŽ�ƐƉĞĐŝĞƐ�ĞŶĐŽƵŶƚĞƌĞĚ�ŝŶ�ĐŚĞĞƐĞ͘�&ƵŶŐĂů��ŝŽů͕͘�ϭϭϲ͕�
ϲϵϮͲϳϬϱ͘

��^�ϭϯϭϮϳϲ tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘�ZŽĚƌŝŐƵĞǌͲdƵĚĞůĂ͕�:͘�>͕͘��ŽůĂƚĂďĂĚŝ͕�^͘�
�ŚĂŬƌĂďĂƌƚŝ͕��͕͘�ĚĞ�,ŽŽŐ͕�'͘�^͕͘�ϮϬϭϯ͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�
DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕�ϯϬ͕�
ϭϭͲϰϳ͘

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ŵƵĐĞĚŽ �ĂŝƌǇ KƚĞƌŚŽůŵ͕��͕͘�ϮϬϬϯ͘�΀EŽƌǁĞŐŝĂŶ�ĐŚĞĞƐĞƐ�ĨƌŽŵ�Ă�ŚŝƐƚŽƌŝĐĂů�
ƉĞƌƐƉĞĐƚŝǀĞ�Ͷ�'ĂŵĞůŽƐƚ΁͘�DĞŝĞƌŝƉŽƐƚĞŶ͕�ϵ͕�ϮϬϬʹϮϭϭ͘�KƚĞƌŚŽůŵ͕�
�͕͘�ϮϬϬϯ͘�΀EŽƌǁĞŐŝĂŶ�ĐŚĞĞƐĞƐ�ĨƌŽŵ�Ă�ŚŝƐƚŽƌŝĐĂů�ƉĞƌƐƉĞĐƚŝǀĞ�Ͷ�
WƵůƚŽƐƚ΁͘�DĞŝĞƌŝƉŽƐƚĞŶ͕�ϵ͕�ϮϲϰʹϮϳϰ͘

��^�ϲϰϬ͘ϲϳ WĞƌƐŽŽŶ͕��͘,͕͘�ϭϴϬϭ͘^ǇŶŽƉƐŝƐ�ŵĞƚŚŽĚŝĐĂ�ĨƵŶŐŽƌƵŵ�ϭͲϳϬϲ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ƉůƵŵďĞƵƐ �ĂŝƌǇ ,ĂŶ͕��͘�͕͘�ZŽŵďŽƵƚƐ͕�&͘D͕͘�EŽƵƚ͕�D͘:͕͘�ϮϬϬϭ͘����ŚŝŶĞƐĞ�
ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ĨŽŽĚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϲϱ͕�ϭͲϭϬ͘�
,ĂǇĂůŽŐůƵ͕��͘�͕͘�<ŝƌďĂŐ͕�^͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝĂů�ƋƵĂůŝƚǇ�ĂŶĚ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ŵŽƵůĚƐ�ŝŶ�<ƵĨůƵ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϱ͕�ϯϳϲͲϴϬ͘

��^�ϭϮϵ͘ϰϭ �ŽŶŽƌĚĞŶ͕�,͘&͕͘�ϭϴϲϰ͘���ďŚĂŶĚůƵŶŐĞŶ�ĚĞƌ�
EĂƚƵƌĨŽƌƐĐŚĞŶĚĞŶ�'ĞƐĞůůƐĐŚĂĨƚ�ǌƵ�,ĂůůĞ�ϴ͕�ϭϬϵ͘

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ƌĂĐĞŵŽƐƵƐ �ĂŝƌǇ ,ĂŶ͕��͘�͕͘�ZŽŵďŽƵƚƐ͕�&͘D͕͘�EŽƵƚ͕�D͘:͕͘�ϮϬϬϭ͘����ŚŝŶĞƐĞ�
ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ĨŽŽĚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϲϱ͕�ϭͲϭϬ͘ 
,ĂǇĂůŽŐůƵ͕��͘�͕͘�<ŝƌďĂŐ͕�^͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝĂů�ƋƵĂůŝƚǇ�ĂŶĚ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ŵŽƵůĚƐ�ŝŶ�<ƵĨůƵ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϱ͕�ϯϳϲͲϴϬ͘

��^�ϮϲϬ͘ϲϴ &ƌĞƐĞŶŝƵƐ͕�'͕͘�ϭϴϱϬ͘��ĞŝƚƌćŐĞ�ǌƵƌ�DǇŬŽůŽŐŝĞ�ϭ͕�ϭϮ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ŽƌĚĂƌŝĂĐĞĂĞ EĞƵƌŽƐƉŽƌĂ EĞƵƌŽƐƉŽƌĂ�ƐŝƚŽƉŚŝůĂ sĞŐĞƚĂďůĞƐ �ƐƐĞƌƐ͕��͘:͕͘��ďŽŶŐ͕��͕͘�ǀĂŶ�ĚĞƌ�'ƌŝĨƚ͕�Z͘D͕͘�EŽƵƚ͕�D͘:͕͘�KƚŝŵͲ
EĂƉĞ͕�t͕͘�ZŽƐůŝŶŐ͕�,͕͘�ϭϵϵϱ͘�ZĞĚƵĐŝŶŐ�ĐĂƐƐĂǀĂ�ƚŽǆŝĐŝƚǇ�ďǇ�ŚĞĂƉͲ
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŝŶ�hŐĂŶĚĂ͘�/Ŷƚ�:�&ŽŽĚ�^Đŝ�EƵƚƌ͘�ϰϲ;ϮͿ͗ϭϮϱͲϯϲ͘

��^�ϯϴϭ͘ϱϬ ^ŚĞĂƌ͕�'͘>͕͘��ŽĚŐĞ͕��͘K͕͘�ϭϵϮϳ͘�>ŝĨĞ�ŚŝƐƚŽƌŝĞƐ�ĂŶĚ�
ŚĞƚĞƌŽƚŚĂůůŝƐŵ�ŽĨ�ƚŚĞ�ƌĞĚ�ďƌĞĂĚͲŵŽůĚ�ĨƵŶŐŝ�ŽĨ�ƚŚĞ�
DŽŶŝůŝĂ�ƐŝƚŽƉŚŝůĂ�ŐƌŽƵƉ͘�:��Őƌŝ�ZĞƐ�ϯϰ;ϭϭͿ�ϭϬϭϵͲϭϬϰϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ� WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ďŝĨŽƌŵĞ �ĂŝƌǇ ZŽƉĂƌƐ�Ğƚ�Ăů�ϮϬϭϮ͘���ƚĂǆŽŶŽŵŝĐ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�ŽǀĞƌǀŝĞǁ�ŽĨ�
ĐŚĞĞƐĞ�ĨƵŶŐŝ

���^�Ϯϵϳ͘ϰϴ 'ŝƌĂƵĚ�Ğƚ�Ăů�ϮϬϭϬ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�
ƐƉĞĐŝĞƐ�ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�ƐƚƌĂŝŶƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĐĂŵĞŵďĞƌƚŝ �ĂŝƌǇ DŽƌĞĂƵ͕��͕͘�ϭϵϳϵ͘�EŽŵĞŶĐůĂƚƵƌĞ�ĚĞƐ�WĞŶŝĐŝůůŝƵŵ�ƵƚŝůĞƐ�ă�ůĂ�
ƉƌĠƉĂƌĂƚŝŽŶ�ĚƵ��ĂŵĞŵďĞƌƚ͘�>Ğ�>Ăŝƚ�ϱϵ͕�ϮϭϵͲϮϯϯ͘�

��^�Ϯϵϵ͕ϰϴ dŚŽŵ͕��͕͘�ϭϵϬϲ͘�&ƵŶŐŝ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͖��ĂŵĞŵďĞƌƚ�
ĂŶĚ�ZŽƋƵĞĨŽƌƚ͘��Ƶůů͘��Ƶƌ͘��Ŷŝŵ͘�/ŶĚ͘�h^��ĞƉ͘��ŐƌŝĐ͘�ϴϮ͕�
ϯϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĐĂƐĞŝĨƵůǀƵŵ �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϴ͘�WĞŶŝĐŝůůŝƵŵ�
ĐĂƐĞŝĨƵůǀƵŵ͕�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨŽƵŶĚ�ŽŶ�ĨĞƌŵĞŶƚĞĚ�ďůƵĞ�ĐŚĞĞƐĞ͘�:͘�
&ŽŽĚ�DǇĐŽů͘�Ϯ͕�ϵϱʹϭϬϬ

��^�ϭϬϭϭϯϰ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϴ͘�WĞŶŝĐŝůůŝƵŵ�
ĐĂƐĞŝĨƵůǀƵŵ͕�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨŽƵŶĚ�ŽŶ�ĨĞƌŵĞŶƚĞĚ�ďůƵĞ�
ĐŚĞĞƐĞ͘�:͘�&ŽŽĚ�DǇĐŽů͘�Ϯ͕�ϵϱͲϭϬϬ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĐŚƌǇƐŽŐĞŶƵŵ �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϱ͘��ƐƐŽĐŝĂƚĞĚ�
ŵǇĐŽĨůŽƌĂ�ŽĨ�ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘ϭϮ͕�ϭϳϯͲϭϴϬ͘

��^�ϯϬϲ͕ϰϴ dŚŽŵ͕��͕͘�ϭϵϭϬ͘�h͘^͘�͘�͘��ƵƌĞĂƵ�ŽĨ��ŶŝŵĂů�/ŶĚƵƐƚƌǇ�
�ƵůůĞƚŝŶ�ϭϭϴ͕�ϭͲϭϬϳ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĐŽŵŵƵŶĞ �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϱ͘��ƐƐŽĐŝĂƚĞĚ�
ŵǇĐŽĨůŽƌĂ�ŽĨ�ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘ϭϮ͕�ϭϳϯͲϭϴϬ͘

��^�Ϯϭϲ͕ϯϬ dŚŽŵ͕��͕͘�ϭϵϭϬ͘�h͘^͘�͘�͘��ƵƌĞĂƵ�ŽĨ��ŶŝŵĂů�/ŶĚƵƐƚƌǇ�
�ƵůůĞƚŝŶ�ϭϭϴ͕�ϭͲϭϬϳ͘�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ� WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĨƵƐĐŽŐůĂƵĐƵŵ �ĂŝƌǇ ZŽƉĂƌƐ�Ğƚ�Ăů�ϮϬϭϮ͘���ƚĂǆŽŶŽŵŝĐ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�ŽǀĞƌǀŝĞǁ�ŽĨ�
ĐŚĞĞƐĞ�ĨƵŶŐŝ

��^�Ϯϲϭ͘Ϯϵ� 'ŝƌĂƵĚ�Ğƚ�Ăů�ϮϬϭϬ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�
ƐƉĞĐŝĞƐ�ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�ƐƚƌĂŝŶƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ŶĂůŐŝŽǀĞŶƐĞ �ĂŝƌǇ͕�DĞĂƚ &ĂƌďĞƌ͕�W͕͘�'ĞŝƐĞŶ͕�Z͕͘�ϭϵϵϰ͘��ŶƚĂŐŽŶŝƐƚŝĐ��ĐƚŝǀŝƚǇ�ŽĨ�ƚŚĞ�
&ŽŽĚͲZĞůĂƚĞĚ�&ŝůĂŵĞŶƚŽƵƐ�&ƵŶŐƵƐ�WĞŶŝĐŝůůŝƵŵ�ŶĂůŐŝŽǀĞŶƐĞ�
ďǇ�ƚŚĞ�WƌŽĚƵĐƚŝŽŶ�ŽĨ�WĞŶŝĐŝůůŝŶ͘��ƉƉů��ŶǀŝƌŽŶ�DŵŝĐƌŽďŝŽů͘�ϲϬ͕�
ϯϰϬϭͲϯϰϬϰ͘

��^�ϯϱϮ͕ϰϴ >ĂǆĂ͕�K͕͘�ϭϵϯϮ͘�mďĞƌ�ĚŝĞ�ZĞŝĨƵŶŐ�ĚĞƐ��ůůŝƐĐŚĂƵĞƌ�<ćƐĞƐ�
�ĞŶƚƌĂůďůĂƚƚ�Ĩƺƌ��ĂŬƚĞƌŝŽůŽŐŝĞ�ƵŶĚ�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�
�ďƚĞŝůƵŶŐ�Ϯ͕�ϴϲ͕�ϭϲϬͲϭϲϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ƌŽƋƵĞĨŽƌƚŝ �ĂŝƌǇ DŽƌĞĂƵ͕��͕͘�ϭϵϴϬ͘�>Ğ�WĞŶŝĐŝůůŝƵŵ�ƌŽƋƵĞĨŽƌƚŝ͕�ŵŽƌƉŚŽůŽŐŝĞ͕�
ƉŚǇƐŝŽůŽŐŝĞ͕�ŝŶƚĠƌġƚ�ĞŶ�ŝŶĚƵƐƚƌŝĞ�ĨƌŽŵĂŐğƌĞ͕�ŵǇĐŽƚŽǆŝŶĞƐ͘�
;ZĠǀŝƐŝŽŶ�ďŝďůŝŽŐƌĂƉŚŝƋƵĞͿ͘�>Ăŝƚ�ϲϬ͕�ϮϱϰͲϮϳϭ͘

��^�ϮϮϭ͕ϯϬ dŚŽŵ͕��͕͘�ϭϵϬϲ͘�&ƵŶŐŝ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͖��ĂŵĞŵďĞƌƚ�
ĂŶĚ�ZŽƋƵĞĨŽƌƚ͘��Ƶůů͘��Ƶƌ͘��Ŷŝŵ͘�/ŶĚ͘�h^��ĞƉ͘��ŐƌŝĐ͘�ϴϮ͕�
ϯϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ Meat DĂŐŝƐƚĂ���Ğƚ�Ăů�͗�WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ�ƐƚƌĂŝŶ�/d�DϭϱϯϬϮ�͗�Ă�ŶĞǁ�
ƉƌŽŵŝƐŝŶŐ�ĨƵŶŐĂů�ƐƚĂĞƌ�ĨŽƌ�ƐĂůĂŵŝ�ƉƌŽĚƵĐƚŝŽŶ͕�/ŶƚĞƌŶĂƚŝŽŶĂů�
ũŽƵƌŶĂů�ŽĨ�ĨŽŽĚ�ŵŝĐƌŽďŝŽůŽŐǇ�Ϯϯϭ�;ϮϬϭϲͿ�ϯϯͲϰϭ͘

��^�ϭϯϱϯϵϭ WĞƌƌŽŶĞ�'�ĂŶĚ�Ăů͘�͗�WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ͕�Ă�ŶĞǁ�
ƐƉĞĐŝĞƐ�ŽĐĐƵƌŝŶŐ�ĚƵƌŝŶŐ�ƐĞĂƐŽŶŝŶŐ�ŽĨ�ĚƌǇͲĐƵƌĞĚ�
ŵĞĂƚ/ŶƚĞƌŶĂƚŝŽŶĂů͕�/ŶƚĞƌŶĂƚŝŽŶĂů�ũŽƵƌŶĂů�ŽĨ�ĨŽŽĚ�
ŵŝĐƌŽďŝŽůŽŐǇ�ϭϵϯ�;ϮϬϭϱͿ�ϵϭͲϵϴ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ƐŽůŝƚƵŵ Meat &ƌŝƐǀĂĚ͕�:͘�͕͘�^ŵĞĚƐŐĂĂƌĚ͕�:͕͘�>ĂƌƐĞŶ͕�d͘K͕͘�^ĂŵƐŽŶ͕�Z͘�͕͘�ϮϬϬϰ͘�
DǇĐŽƚŽǆŝŶƐ͕�ĚƌƵŐƐ�ĂŶĚ�ŽƚŚĞƌ�ĞǆƚƌŽůŝƚĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƐƉĞĐŝĞƐ�ŝŶ�
WĞŶŝĐŝůůŝƵŵ�ƐƵďŐĞŶƵƐ�WĞŶŝĐŝůůŝƵŵ͘�^ƚƵĚ͘�DǇĐŽů͕͘�ϰϵ͕��ϮϬϭͲϮϰϭ͘

��^�Ϯϴϴ͘ϯϲ tĞƐƚůŝŶŐ͕�Z͕͘�ϭϵϭϭ͘�mďĞƌ�ĚŝĞ�ŐƌƺŶĞŶ�^ƉĞǌŝĞƐ�ĚĞƌ�'ĂƚƚƵŶŐ�
WĞŶŝĐŝůůŝƵŵ�:ŽƵƌŶĂů͗��ƌŬŝǀ�ĨƆƌ��ŽƚĂŶŝŬ�ϭϭ͕�ϭͲϭϱϲ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ĂŶŽŵĂůĂ tŝŶĞ͕��ĞĞƌ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

�D�ηϱϯϬϰϲϭ�
��^�ϭϬϰ

,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�;EŝĞŚĂƵƐͿ�^ŚĞŚĂƚĂ͕�DƌĂŬ�Θ�WŚĂĨĨ�
Ğǆ�D͘d͘�^ŵ͘�ϭϵϴϰ͕�dŚĞ�zĞĂƐƚƐ͗�Ă�ƚĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ͗�ϭϱ
ϵ�������������������������������KƌŝŐŝŶĂƚĞƐ�ĨƌŽŵ�,ĂŶƐĞŶƐ�ĐƵůƚƵƌĞ�EŽ͘�
Ϯϳ�ŽĨ�ϭϯ�DĂǇ�ϭϴϴϲ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ĨĞƌŵĞŶƚĂŶƐ �ĂŝƌǇ͕�tŝŶĞ͕�
�ĞĞƌ

YŝŶŐ͕�D͕͘��Ăŝ͕�D͕͘��ŚĂŶŐ͕�z͕͘�>ŝƵ͕�t͕͘�^ƵŶ͕��͕͘��ŚĂŶŐ͕�,͕͘�^ƵŶ͕�
d͕͘�ϮϬϭϬ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ǇĞĂƐƚƐ�ĨƌŽŵ�YƵůĂ�
ŝŶ�dŝďĞƚ�ĂŶĚ�ŵŝůŬ�ĐĂŬĞ�ŝŶ�zƵŶŶĂŶ�ŽĨ��ŚŝŶĂ͘�tĞŝ�^ŚĞŶŐ�tƵ�yƵĞ�
�ĂŽ͘�ϱϬ͕�ϭϭϰϭͲϲ͘�н�ϰ�ŵŽƌĞ�ƌĞĨ͘�����������������������������������������ŽŬƵůŝĐŚ͕�
E͘�͕͘��ĂŵĨŽƌƚŚ͕��͘�t͘�͕�DŝůůƐ͕��͘�͘�ϮϬϭϮ͘��ƌĞǁŚŽƵƐĞͲZĞƐŝĚĞŶƚ�
DŝĐƌŽďŝŽƚĂ��ƌĞ�ZĞƐƉŽŶƐŝďůĞ�ĨŽƌ�DƵůƚŝͲ^ƚĂŐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ��ŵĞƌŝĐĂŶ��ŽŽůƐŚŝƉ��ůĞ͘�W>Ž^�KE��ĚŽŝ͗ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘
ƉŽŶĞ͘ϬϬϯϱϱϬϳ

��^ϭϴϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘<ƵƌƚǌŵĂŶ͕�
�͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŬůƵǇǀĞƌŝŝ tŝŶĞ͕��ĞĞƌ WĂƌĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͕͘�ϭϵϴϵ͘��ǇŶĂŵŝĐƐ�
ŽĨ�DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�
ƚŚĞ�hƚŝĞůͲZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ��Ŷǀ�DŝĐƌŽ�ϱϯϵͲϱϰϭ�н�Ϯ�
ŵŽƌĞ�ƌĞĨ͘������������������������������������������������������������������������������ŽŬƵůŝĐŚ͕�
E͘�͕͘��ĂŵĨŽƌƚŚ͕��͘�t͘�͕�DŝůůƐ͕��͘�͘�ϮϬϭϮ͘��ƌĞǁŚŽƵƐĞͲZĞƐŝĚĞŶƚ�
DŝĐƌŽďŝŽƚĂ��ƌĞ�ZĞƐƉŽŶƐŝďůĞ�ĨŽƌ�DƵůƚŝͲ^ƚĂŐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ��ŵĞƌŝĐĂŶ��ŽŽůƐŚŝƉ��ůĞ͘�W>Ž^�KE��ĚŽŝ͗ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘
ƉŽŶĞ͘ϬϬϯϱϱϬϳ��EΖŐƵĞƐƐĂŶ͕�<͘&͕͘��ƌŽƵ͕�<͕͘�:ĂĐƋƵĞƐ͕�E͕͘�
�ĂƐĂƌĞŐŽůĂ͕�^͕͘��ũĞ͕�<͘D͘�ϮϬϭϭ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�ĚƵƌŝŶŐ�
ĂůĐŽŚŽůŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚĐŚĂƉĂůŽ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�ƐŽƌŐŚƵŵ�ďĞĞƌ�
ĨƌŽŵ��ƀƚĞ�Ě�Ζ/ǀŽŝƌĞ͘��ŶƚŽŶŝĞ�ǀĂŶ�>>ĞĞƵǁĞŶŚŽĞŬ�ϵϵ͕�ϴϱϱͲϴϲϰ��K/�
ϭϬ͘ϭϬϬϳͬƐ�ϭϬϰϴϮͲϬϭϭͲϵϱϲϬͲϳ

��^ϭϴϴ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϭϵϵϵ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�
ĂŶĚ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ĂƐĐŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚƐ�ĨƌŽŵ�ĂŶĂůǇƐŝƐ�
ŽĨ�ŶƵĐůĞĂƌ�ůĂƌŐĞ�ƐƵďƵŶŝƚ�;Ϯϲ^Ϳ�ƌŝďŽƐŽŵĂů��E��ƉĂƌƚŝĂů�
ƐĞƋƵĞŶĐĞƐ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϯ͕�ϯϯϭͲϳϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϱϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ůĂŶĐĞŽůĂƚƵƐ �ĂŝƌǇ ,ĞƌŵĞƚ͕��͕͘�DĠŚĞƵƐƚ͕��͕͘�DŽƵŶŝĞƌ͕�:͕͘��ĂƌďŝĞƌ͕�'͕͘�:ĂŶǇ͕�:͘�>͕͘�
ϮϬϭϮ͘�DŽůĞĐƵůĂƌ�ƐǇƐƚĞŵĂƚŝĐƐ�ŝŶ�ƚŚĞ�ŐĞŶƵƐ�DƵĐŽƌ�ǁŝƚŚ�ƐƉĞĐŝĂů�
ƌĞŐĂƌĚƐ�ƚŽ�ƐƉĞĐŝĞƐ�ĞŶĐŽƵŶƚĞƌĞĚ�ŝŶ�ĐŚĞĞƐĞ͘�&ƵŶŐĂů��ŝŽů͕͘�ϭϭϲ͕�
ϲϵϮͲϳϬϱ͘

��^�ϭϯϭϮϳϲ tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘�ZŽĚƌŝŐƵĞǌͲdƵĚĞůĂ͕�:͘�>͕͘��ŽůĂƚĂďĂĚŝ͕�^͘�
�ŚĂŬƌĂďĂƌƚŝ͕��͕͘�ĚĞ�,ŽŽŐ͕�'͘�^͕͘�ϮϬϭϯ͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�
DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕�ϯϬ͕�
ϭϭͲϰϳ͘

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ŵƵĐĞĚŽ �ĂŝƌǇ KƚĞƌŚŽůŵ͕��͕͘�ϮϬϬϯ͘�΀EŽƌǁĞŐŝĂŶ�ĐŚĞĞƐĞƐ�ĨƌŽŵ�Ă�ŚŝƐƚŽƌŝĐĂů�
ƉĞƌƐƉĞĐƚŝǀĞ�Ͷ�'ĂŵĞůŽƐƚ΁͘�DĞŝĞƌŝƉŽƐƚĞŶ͕�ϵ͕�ϮϬϬʹϮϭϭ͘�KƚĞƌŚŽůŵ͕�
�͕͘�ϮϬϬϯ͘�΀EŽƌǁĞŐŝĂŶ�ĐŚĞĞƐĞƐ�ĨƌŽŵ�Ă�ŚŝƐƚŽƌŝĐĂů�ƉĞƌƐƉĞĐƚŝǀĞ�Ͷ�
WƵůƚŽƐƚ΁͘�DĞŝĞƌŝƉŽƐƚĞŶ͕�ϵ͕�ϮϲϰʹϮϳϰ͘

��^�ϲϰϬ͘ϲϳ WĞƌƐŽŽŶ͕��͘,͕͘�ϭϴϬϭ͘^ǇŶŽƉƐŝƐ�ŵĞƚŚŽĚŝĐĂ�ĨƵŶŐŽƌƵŵ�ϭͲϳϬϲ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ƉůƵŵďĞƵƐ �ĂŝƌǇ ,ĂŶ͕��͘�͕͘�ZŽŵďŽƵƚƐ͕�&͘D͕͘�EŽƵƚ͕�D͘:͕͘�ϮϬϬϭ͘����ŚŝŶĞƐĞ�
ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ĨŽŽĚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϲϱ͕�ϭͲϭϬ͘�
,ĂǇĂůŽŐůƵ͕��͘�͕͘�<ŝƌďĂŐ͕�^͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝĂů�ƋƵĂůŝƚǇ�ĂŶĚ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ŵŽƵůĚƐ�ŝŶ�<ƵĨůƵ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϱ͕�ϯϳϲͲϴϬ͘

��^�ϭϮϵ͘ϰϭ �ŽŶŽƌĚĞŶ͕�,͘&͕͘�ϭϴϲϰ͘���ďŚĂŶĚůƵŶŐĞŶ�ĚĞƌ�
EĂƚƵƌĨŽƌƐĐŚĞŶĚĞŶ�'ĞƐĞůůƐĐŚĂĨƚ�ǌƵ�,ĂůůĞ�ϴ͕�ϭϬϵ͘

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ DƵĐŽƌ DƵĐŽƌ�ƌĂĐĞŵŽƐƵƐ �ĂŝƌǇ ,ĂŶ͕��͘�͕͘�ZŽŵďŽƵƚƐ͕�&͘D͕͘�EŽƵƚ͕�D͘:͕͘�ϮϬϬϭ͘����ŚŝŶĞƐĞ�
ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ĨŽŽĚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϲϱ͕�ϭͲϭϬ͘ 
,ĂǇĂůŽŐůƵ͕��͘�͕͘�<ŝƌďĂŐ͕�^͕͘�ϮϬϬϳ͘�DŝĐƌŽďŝĂů�ƋƵĂůŝƚǇ�ĂŶĚ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ŵŽƵůĚƐ�ŝŶ�<ƵĨůƵ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϱ͕�ϯϳϲͲϴϬ͘

��^�ϮϲϬ͘ϲϴ &ƌĞƐĞŶŝƵƐ͕�'͕͘�ϭϴϱϬ͘��ĞŝƚƌćŐĞ�ǌƵƌ�DǇŬŽůŽŐŝĞ�ϭ͕�ϭϮ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ŽƌĚĂƌŝĂĐĞĂĞ EĞƵƌŽƐƉŽƌĂ EĞƵƌŽƐƉŽƌĂ�ƐŝƚŽƉŚŝůĂ sĞŐĞƚĂďůĞƐ �ƐƐĞƌƐ͕��͘:͕͘��ďŽŶŐ͕��͕͘�ǀĂŶ�ĚĞƌ�'ƌŝĨƚ͕�Z͘D͕͘�EŽƵƚ͕�D͘:͕͘�KƚŝŵͲ
EĂƉĞ͕�t͕͘�ZŽƐůŝŶŐ͕�,͕͘�ϭϵϵϱ͘�ZĞĚƵĐŝŶŐ�ĐĂƐƐĂǀĂ�ƚŽǆŝĐŝƚǇ�ďǇ�ŚĞĂƉͲ
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŝŶ�hŐĂŶĚĂ͘�/Ŷƚ�:�&ŽŽĚ�^Đŝ�EƵƚƌ͘�ϰϲ;ϮͿ͗ϭϮϱͲϯϲ͘

��^�ϯϴϭ͘ϱϬ ^ŚĞĂƌ͕�'͘>͕͘��ŽĚŐĞ͕��͘K͕͘�ϭϵϮϳ͘�>ŝĨĞ�ŚŝƐƚŽƌŝĞƐ�ĂŶĚ�
ŚĞƚĞƌŽƚŚĂůůŝƐŵ�ŽĨ�ƚŚĞ�ƌĞĚ�ďƌĞĂĚͲŵŽůĚ�ĨƵŶŐŝ�ŽĨ�ƚŚĞ�
DŽŶŝůŝĂ�ƐŝƚŽƉŚŝůĂ�ŐƌŽƵƉ͘�:��Őƌŝ�ZĞƐ�ϯϰ;ϭϭͿ�ϭϬϭϵͲϭϬϰϭ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ� WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ďŝĨŽƌŵĞ �ĂŝƌǇ ZŽƉĂƌƐ�Ğƚ�Ăů�ϮϬϭϮ͘���ƚĂǆŽŶŽŵŝĐ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�ŽǀĞƌǀŝĞǁ�ŽĨ�
ĐŚĞĞƐĞ�ĨƵŶŐŝ

���^�Ϯϵϳ͘ϰϴ 'ŝƌĂƵĚ�Ğƚ�Ăů�ϮϬϭϬ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�
ƐƉĞĐŝĞƐ�ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�ƐƚƌĂŝŶƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĐĂŵĞŵďĞƌƚŝ �ĂŝƌǇ DŽƌĞĂƵ͕��͕͘�ϭϵϳϵ͘�EŽŵĞŶĐůĂƚƵƌĞ�ĚĞƐ�WĞŶŝĐŝůůŝƵŵ�ƵƚŝůĞƐ�ă�ůĂ�
ƉƌĠƉĂƌĂƚŝŽŶ�ĚƵ��ĂŵĞŵďĞƌƚ͘�>Ğ�>Ăŝƚ�ϱϵ͕�ϮϭϵͲϮϯϯ͘�

��^�Ϯϵϵ͕ϰϴ dŚŽŵ͕��͕͘�ϭϵϬϲ͘�&ƵŶŐŝ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͖��ĂŵĞŵďĞƌƚ�
ĂŶĚ�ZŽƋƵĞĨŽƌƚ͘��Ƶůů͘��Ƶƌ͘��Ŷŝŵ͘�/ŶĚ͘�h^��ĞƉ͘��ŐƌŝĐ͘�ϴϮ͕�
ϯϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĐĂƐĞŝĨƵůǀƵŵ �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϴ͘�WĞŶŝĐŝůůŝƵŵ�
ĐĂƐĞŝĨƵůǀƵŵ͕�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨŽƵŶĚ�ŽŶ�ĨĞƌŵĞŶƚĞĚ�ďůƵĞ�ĐŚĞĞƐĞ͘�:͘�
&ŽŽĚ�DǇĐŽů͘�Ϯ͕�ϵϱʹϭϬϬ

��^�ϭϬϭϭϯϰ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϴ͘�WĞŶŝĐŝůůŝƵŵ�
ĐĂƐĞŝĨƵůǀƵŵ͕�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨŽƵŶĚ�ŽŶ�ĨĞƌŵĞŶƚĞĚ�ďůƵĞ�
ĐŚĞĞƐĞ͘�:͘�&ŽŽĚ�DǇĐŽů͘�Ϯ͕�ϵϱͲϭϬϬ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĐŚƌǇƐŽŐĞŶƵŵ �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϱ͘��ƐƐŽĐŝĂƚĞĚ�
ŵǇĐŽĨůŽƌĂ�ŽĨ�ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘ϭϮ͕�ϭϳϯͲϭϴϬ͘

��^�ϯϬϲ͕ϰϴ dŚŽŵ͕��͕͘�ϭϵϭϬ͘�h͘^͘�͘�͘��ƵƌĞĂƵ�ŽĨ��ŶŝŵĂů�/ŶĚƵƐƚƌǇ�
�ƵůůĞƚŝŶ�ϭϭϴ͕�ϭͲϭϬϳ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĐŽŵŵƵŶĞ �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�ϭϵϵϱ͘��ƐƐŽĐŝĂƚĞĚ�
ŵǇĐŽĨůŽƌĂ�ŽĨ�ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘ϭϮ͕�ϭϳϯͲϭϴϬ͘

��^�Ϯϭϲ͕ϯϬ dŚŽŵ͕��͕͘�ϭϵϭϬ͘�h͘^͘�͘�͘��ƵƌĞĂƵ�ŽĨ��ŶŝŵĂů�/ŶĚƵƐƚƌǇ�
�ƵůůĞƚŝŶ�ϭϭϴ͕�ϭͲϭϬϳ͘�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ� WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ĨƵƐĐŽŐůĂƵĐƵŵ �ĂŝƌǇ ZŽƉĂƌƐ�Ğƚ�Ăů�ϮϬϭϮ͘���ƚĂǆŽŶŽŵŝĐ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�ŽǀĞƌǀŝĞǁ�ŽĨ�
ĐŚĞĞƐĞ�ĨƵŶŐŝ

��^�Ϯϲϭ͘Ϯϵ� 'ŝƌĂƵĚ�Ğƚ�Ăů�ϮϬϭϬ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�
ƐƉĞĐŝĞƐ�ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�ƐƚƌĂŝŶƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ŶĂůŐŝŽǀĞŶƐĞ �ĂŝƌǇ͕�DĞĂƚ &ĂƌďĞƌ͕�W͕͘�'ĞŝƐĞŶ͕�Z͕͘�ϭϵϵϰ͘��ŶƚĂŐŽŶŝƐƚŝĐ��ĐƚŝǀŝƚǇ�ŽĨ�ƚŚĞ�
&ŽŽĚͲZĞůĂƚĞĚ�&ŝůĂŵĞŶƚŽƵƐ�&ƵŶŐƵƐ�WĞŶŝĐŝůůŝƵŵ�ŶĂůŐŝŽǀĞŶƐĞ�
ďǇ�ƚŚĞ�WƌŽĚƵĐƚŝŽŶ�ŽĨ�WĞŶŝĐŝůůŝŶ͘��ƉƉů��ŶǀŝƌŽŶ�DŵŝĐƌŽďŝŽů͘�ϲϬ͕�
ϯϰϬϭͲϯϰϬϰ͘

��^�ϯϱϮ͕ϰϴ >ĂǆĂ͕�K͕͘�ϭϵϯϮ͘�mďĞƌ�ĚŝĞ�ZĞŝĨƵŶŐ�ĚĞƐ��ůůŝƐĐŚĂƵĞƌ�<ćƐĞƐ�
�ĞŶƚƌĂůďůĂƚƚ�Ĩƺƌ��ĂŬƚĞƌŝŽůŽŐŝĞ�ƵŶĚ�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�
�ďƚĞŝůƵŶŐ�Ϯ͕�ϴϲ͕�ϭϲϬͲϭϲϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ƌŽƋƵĞĨŽƌƚŝ �ĂŝƌǇ DŽƌĞĂƵ͕��͕͘�ϭϵϴϬ͘�>Ğ�WĞŶŝĐŝůůŝƵŵ�ƌŽƋƵĞĨŽƌƚŝ͕�ŵŽƌƉŚŽůŽŐŝĞ͕�
ƉŚǇƐŝŽůŽŐŝĞ͕�ŝŶƚĠƌġƚ�ĞŶ�ŝŶĚƵƐƚƌŝĞ�ĨƌŽŵĂŐğƌĞ͕�ŵǇĐŽƚŽǆŝŶĞƐ͘�
;ZĠǀŝƐŝŽŶ�ďŝďůŝŽŐƌĂƉŚŝƋƵĞͿ͘�>Ăŝƚ�ϲϬ͕�ϮϱϰͲϮϳϭ͘

��^�ϮϮϭ͕ϯϬ dŚŽŵ͕��͕͘�ϭϵϬϲ͘�&ƵŶŐŝ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͖��ĂŵĞŵďĞƌƚ�
ĂŶĚ�ZŽƋƵĞĨŽƌƚ͘��Ƶůů͘��Ƶƌ͘��Ŷŝŵ͘�/ŶĚ͘�h^��ĞƉ͘��ŐƌŝĐ͘�ϴϮ͕�
ϯϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ Meat DĂŐŝƐƚĂ���Ğƚ�Ăů�͗�WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ�ƐƚƌĂŝŶ�/d�DϭϱϯϬϮ�͗�Ă�ŶĞǁ�
ƉƌŽŵŝƐŝŶŐ�ĨƵŶŐĂů�ƐƚĂĞƌ�ĨŽƌ�ƐĂůĂŵŝ�ƉƌŽĚƵĐƚŝŽŶ͕�/ŶƚĞƌŶĂƚŝŽŶĂů�
ũŽƵƌŶĂů�ŽĨ�ĨŽŽĚ�ŵŝĐƌŽďŝŽůŽŐǇ�Ϯϯϭ�;ϮϬϭϲͿ�ϯϯͲϰϭ͘

��^�ϭϯϱϯϵϭ WĞƌƌŽŶĞ�'�ĂŶĚ�Ăů͘�͗�WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ͕�Ă�ŶĞǁ�
ƐƉĞĐŝĞƐ�ŽĐĐƵƌŝŶŐ�ĚƵƌŝŶŐ�ƐĞĂƐŽŶŝŶŐ�ŽĨ�ĚƌǇͲĐƵƌĞĚ�
ŵĞĂƚ/ŶƚĞƌŶĂƚŝŽŶĂů͕�/ŶƚĞƌŶĂƚŝŽŶĂů�ũŽƵƌŶĂů�ŽĨ�ĨŽŽĚ�
ŵŝĐƌŽďŝŽůŽŐǇ�ϭϵϯ�;ϮϬϭϱͿ�ϵϭͲϵϴ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ dƌŝĐŚŽĐŽŵĂĐĞĂĞ WĞŶŝĐŝůůŝƵŵ WĞŶŝĐŝůůŝƵŵ�ƐŽůŝƚƵŵ Meat &ƌŝƐǀĂĚ͕�:͘�͕͘�^ŵĞĚƐŐĂĂƌĚ͕�:͕͘�>ĂƌƐĞŶ͕�d͘K͕͘�^ĂŵƐŽŶ͕�Z͘�͕͘�ϮϬϬϰ͘�
DǇĐŽƚŽǆŝŶƐ͕�ĚƌƵŐƐ�ĂŶĚ�ŽƚŚĞƌ�ĞǆƚƌŽůŝƚĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƐƉĞĐŝĞƐ�ŝŶ�
WĞŶŝĐŝůůŝƵŵ�ƐƵďŐĞŶƵƐ�WĞŶŝĐŝůůŝƵŵ͘�^ƚƵĚ͘�DǇĐŽů͕͘�ϰϵ͕��ϮϬϭͲϮϰϭ͘

��^�Ϯϴϴ͘ϯϲ tĞƐƚůŝŶŐ͕�Z͕͘�ϭϵϭϭ͘�mďĞƌ�ĚŝĞ�ŐƌƺŶĞŶ�^ƉĞǌŝĞƐ�ĚĞƌ�'ĂƚƚƵŶŐ�
WĞŶŝĐŝůůŝƵŵ�:ŽƵƌŶĂů͗��ƌŬŝǀ�ĨƆƌ��ŽƚĂŶŝŬ�ϭϭ͕�ϭͲϭϱϲ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ĂŶŽŵĂůĂ tŝŶĞ͕��ĞĞƌ �ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͕͘�ϭϵϵϳ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�
ĂŶĚ�tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

�D�ηϱϯϬϰϲϭ�
��^�ϭϬϰ

,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�;EŝĞŚĂƵƐͿ�^ŚĞŚĂƚĂ͕�DƌĂŬ�Θ�WŚĂĨĨ�
Ğǆ�D͘d͘�^ŵ͘�ϭϵϴϰ͕�dŚĞ�zĞĂƐƚƐ͗�Ă�ƚĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ͗�ϭϱ
ϵ�������������������������������KƌŝŐŝŶĂƚĞƐ�ĨƌŽŵ�,ĂŶƐĞŶƐ�ĐƵůƚƵƌĞ�EŽ͘�
Ϯϳ�ŽĨ�ϭϯ�DĂǇ�ϭϴϴϲ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ĨĞƌŵĞŶƚĂŶƐ �ĂŝƌǇ͕�tŝŶĞ͕�
�ĞĞƌ

YŝŶŐ͕�D͕͘��Ăŝ͕�D͕͘��ŚĂŶŐ͕�z͕͘�>ŝƵ͕�t͕͘�^ƵŶ͕��͕͘��ŚĂŶŐ͕�,͕͘�^ƵŶ͕�
d͕͘�ϮϬϭϬ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ĂŶĚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ǇĞĂƐƚƐ�ĨƌŽŵ�YƵůĂ�
ŝŶ�dŝďĞƚ�ĂŶĚ�ŵŝůŬ�ĐĂŬĞ�ŝŶ�zƵŶŶĂŶ�ŽĨ��ŚŝŶĂ͘�tĞŝ�^ŚĞŶŐ�tƵ�yƵĞ�
�ĂŽ͘�ϱϬ͕�ϭϭϰϭͲϲ͘�н�ϰ�ŵŽƌĞ�ƌĞĨ͘�����������������������������������������ŽŬƵůŝĐŚ͕�
E͘�͕͘��ĂŵĨŽƌƚŚ͕��͘�t͘�͕�DŝůůƐ͕��͘�͘�ϮϬϭϮ͘��ƌĞǁŚŽƵƐĞͲZĞƐŝĚĞŶƚ�
DŝĐƌŽďŝŽƚĂ��ƌĞ�ZĞƐƉŽŶƐŝďůĞ�ĨŽƌ�DƵůƚŝͲ^ƚĂŐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ��ŵĞƌŝĐĂŶ��ŽŽůƐŚŝƉ��ůĞ͘�W>Ž^�KE��ĚŽŝ͗ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘
ƉŽŶĞ͘ϬϬϯϱϱϬϳ

��^ϭϴϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘<ƵƌƚǌŵĂŶ͕�
�͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŬůƵǇǀĞƌŝŝ tŝŶĞ͕��ĞĞƌ WĂƌĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͕͘�ϭϵϴϵ͘��ǇŶĂŵŝĐƐ�
ŽĨ�DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�
ƚŚĞ�hƚŝĞůͲZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ��Ŷǀ�DŝĐƌŽ�ϱϯϵͲϱϰϭ�н�Ϯ�
ŵŽƌĞ�ƌĞĨ͘������������������������������������������������������������������������������ŽŬƵůŝĐŚ͕�
E͘�͕͘��ĂŵĨŽƌƚŚ͕��͘�t͘�͕�DŝůůƐ͕��͘�͘�ϮϬϭϮ͘��ƌĞǁŚŽƵƐĞͲZĞƐŝĚĞŶƚ�
DŝĐƌŽďŝŽƚĂ��ƌĞ�ZĞƐƉŽŶƐŝďůĞ�ĨŽƌ�DƵůƚŝͲ^ƚĂŐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ��ŵĞƌŝĐĂŶ��ŽŽůƐŚŝƉ��ůĞ͘�W>Ž^�KE��ĚŽŝ͗ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘
ƉŽŶĞ͘ϬϬϯϱϱϬϳ��EΖŐƵĞƐƐĂŶ͕�<͘&͕͘��ƌŽƵ͕�<͕͘�:ĂĐƋƵĞƐ͕�E͕͘�
�ĂƐĂƌĞŐŽůĂ͕�^͕͘��ũĞ͕�<͘D͘�ϮϬϭϭ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�ĚƵƌŝŶŐ�
ĂůĐŽŚŽůŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚĐŚĂƉĂůŽ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�ƐŽƌŐŚƵŵ�ďĞĞƌ�
ĨƌŽŵ��ƀƚĞ�Ě�Ζ/ǀŽŝƌĞ͘��ŶƚŽŶŝĞ�ǀĂŶ�>>ĞĞƵǁĞŶŚŽĞŬ�ϵϵ͕�ϴϱϱͲϴϲϰ��K/�
ϭϬ͘ϭϬϬϳͬƐ�ϭϬϰϴϮͲϬϭϭͲϵϱϲϬͲϳ

��^ϭϴϴ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϭϵϵϵ͘�/ĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�
ĂŶĚ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ĂƐĐŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚƐ�ĨƌŽŵ�ĂŶĂůǇƐŝƐ�
ŽĨ�ŶƵĐůĞĂƌ�ůĂƌŐĞ�ƐƵďƵŶŝƚ�;Ϯϲ^Ϳ�ƌŝďŽƐŽŵĂů��E��ƉĂƌƚŝĂů�
ƐĞƋƵĞŶĐĞƐ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϯ͕�ϯϯϭͲϳϭ
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<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŬƵĚƌŝĂǀǌĞǀŝŝ �ĂŝƌǇ͕��ŽĐŽĂ͕�
tŝŶĞ

WĂĚŽŶŽƵ͕�t͘^͕͘�EŝĞůƐĞŶ͕��͘^͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�dŚŽƌƐĞŶ͕�>͕͘�
EĂŐŽ͕�D͘�͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϬϵ͘�dŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�>ĂĨƵŶ͕�ĂŶ�
�ĨƌŝĐĂŶ�ƚƌĂĚŝƚŝŽŶĂů�ĐĂƐƐĂǀĂ�ĨŽŽĚ�ƉƌŽĚƵĐƚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϭϯϯ;ϭͲϮͿ͗ϮϮͲϯϬ͘ 
�ĂŶŝĞů͕�,͘D͕͘�sƌĂŶĐŬĞŶ͕�'͕͘�dĂŬƌĂŵĂ͕�:͘&͕͘��ĂŵƵ͕�E͕͘��Ğ�sŽƐ͕�W͕͘�
�Ğ�sƵǇƐƚ͕�>͕͘�ϮϬϬϵ͘�zĞĂƐƚ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶ�ŚĞĂƉ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘&�D^�zĞĂƐƚ�ZĞƐ͘�ϵ;ϱͿ͗ϳϳϰͲϴϯ͘ 
�Ăŝ͕�D͕͘�YŝŶŐ͕�D͕͘�'ƵŽ͕��͕͘��ŚĂŶŐ͕�z͕͘��ŚĞŶ͕�y͕͘��ĂŽ͕�Y͕͘��ŚĂŶŐ͕�
,͕͘�^ƵŶ͕�d͘^͕͘�ϮϬϭϬ͘�KĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ĚŽŵŝŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚ�ƐƉĞĐŝĞƐ�
ŝŶ�ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ĨƌŽŵ�ƚŚĞ�dŝďĞƚĂŶ�WůĂƚĞĂƵ�ŽĨ��ŚŝŶĂ͘�
�ĂŶ�:�DŝĐƌŽďŝŽů͘�ϱϲ;ϵͿ͗ϳϬϳͲϭϰ 
>ŝ͕�^͘^͕͘��ŚĞŶŐ͕��͕͘�>ŝ͕��͕͘��ŚĞŶ͕�:͘z͕͘�zĂŶ͕��͕͘�,ĂŶ͕��͘�͕͘�ZĞĞǀĞƐ͕�
D͕͘�ϮϬϭϬ͘�zĞĂƐƚ�ƐƉĞĐŝĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ǁŝŶĞ�ŐƌĂƉĞƐ�ŝŶ��ŚŝŶĂ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϯϴ;ϭͲϮͿ͗ϴϱͲϵϬ 
�ůͲ^ŚĂƌŽƵĚ͕�t͘D͕͘��ĞůůŽĐŚ͕��͕͘�WĞƌŝƐ͕��͕͘�YƵĞƌŽů͕��͕͘�ϮϬϬϵ͘�
DŽůĞĐƵůĂƌ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚƌĂĚŝƚŝŽŶĂů�
�ŐǇƉƚŝĂŶ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘:�&ŽŽĚ�^Đŝ͘�ϳϰ;ϳͿ͗DϯϰϭͲϲ͘ϭϵ 
KƐŽƌŝŽͲ�ĂĚĂǀŝĚ͕��͕͘��ŚĂǀĞƐͲ>ſƉĞǌ͕��͕͘�dŽĨĂůŽ͕�Z͕͘�WĂƉĂƌĞůůĂ͕�
�͕͘�^Ƶǌǌŝ͕�'͕͘�ϮϬϬϴ͘��ĞƚĞĐƚŝŽŶ�ĂŶĚ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ǁŝůĚ�ǇĞĂƐƚƐ�
ŝŶ��ŚĂŵƉƷƐ͕�Ă�ĨĞƌŵĞŶƚĞĚ��ŽůŽŵďŝĂŶ�ŵĂŝǌĞ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�Ϯϱ;ϲͿ͗ϳϳϭͲϳ�ĚĞů�DŽŶĂĐŽ�^͘D͕͘��ĂƌĚĂ�E͘�͕͘�ZƵďŝŽ�E͘�͘�
ĂŶĚ��ĂďĂůůĞƌŽ��͘�͘�;ϮϬϭϰͿ͗�^ĞůĞĐƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�
WĂƚĂŐŽŶŝĂŶ�WŝĐŚŝĂ�ŬƵĚƌŝĂǀǌĞǀŝŝ�ĨŽƌ�ǁŝŶĞ�ĚĞĂĐŝĚŝĨŝĐĂƚŝŽŶ͕�:ŽƵƌŶĂů�
ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ͕�sŽů͘�ϭϭϳ͕�Ɖ͘�ϰϭϱͲϰϲϰ

��^�ϱϭϰϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͕͘�ϮϬϬϴ͘ 
WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�
ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�
ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�
ŐĞŶ͘�ŶŽǀ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŵĞŵďƌĂŶŝĨĂĐŝĞŶƐ �ĂŝƌǇ ^ŚĞƉŚĞƌĚ͕�Z͕͘�ZŽĐŬĞǇ͕�:͕͘�^ƵƚŚĞƌůĂŶĚ͕�/͘t͕͘�ZŽůůĞƌ͕�^͕͘�ϭϵϵϱ͘�
EŽǀĞů�ďŝŽĞŵƵůƐŝĨ ŝĞƌƐ�ĨƌŽŵ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĨŽƌ�ƵƐĞ�ŝŶ�ĨŽŽĚƐ͘�:�
�ŝŽƚĞĐŚŶŽů͘�ϰϬ͕�ϮϬϳͲϮϭϳ͘

��^�ϭϬϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͕͘�ϮϬϬϴ͘�
WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�
ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�
ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�
ŐĞŶ͘�ŶŽǀ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϴ͕�ϵϯϵͲϱϰ͘� �

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŶŽƌǀĞŐĞŶƐŝƐ �ĞƌĞĂů hŶƉĂƐƚĞƵƌŝƐĞĚ�ĐŽŵŵĞƌĐŝĂů�ďŽǌĂ�ĂƐ�Ă�ƐŽƵƌĐĞ�ŽĨ�ŵŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ͘�KƐŝŵĂŶŝ��͕�'ĂƌŽĨĂůŽ��͕��ƋƵŝůĂŶƚŝ�>͕�DŝůĂŶŽǀŝđ�s͕�
�ůĞŵĞŶƚŝ�&͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�&Ğď�Ϯ͖ϭϵϰ͗ϲϮͲϳϬ͘�

�d���ϱϴϲϴϭ ^ĂďŽƵƌĂƵĚŝĂ͘�ϭϵϳϲ�DĂƌ͖ϭϰ;ϭͿ͗ϲϭͲϯ͘�WŝĐŚŝĂ�ŶŽƌǀĞŐĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͘�>ĞĂƐŬ��'͕�zĂƌƌŽǁ��͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŽĐĐŝĚĞŶƚĂůŝƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

ΗKŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�
ŝŶ�ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϭϯϯ;ϯͿ͗ϮϴϲͲϵϭ͘������������������������������ƌƌŽǇŽͲ>ſƉĞǌ͕��&͘E͕͘��ƵƌĄŶͲ
YƵŝŶƚĂŶĂ͕�D͘�͕͘�ZƵŝǌͲ�ĂƌďĂ͕�:͘>͕͘�YƵĞƌŽů͕��͕͘�'ĂƌƌŝĚŽͲ&ĞƌŶĄŶĚĞǌ͕�
�͕͘�ϮϬϬϲ͘�hƐĞ�ŽĨ�ŵŽůĞĐƵůĂƌ�ŵĞƚŚŽĚƐ�ĨŽƌ�ƚŚĞ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
ǇĞĂƐƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚĂďůĞ�ŽůŝǀĞƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�;ϴͿ͗ϳϵϭͲϲ͘�  
^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ͘�:͘�
&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�ϭϭ;ϯͲϰͿ͕�ϮϴϵͲϯϬϯΗ

��^�ϱϰϱϵ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͕͘�ϮϬϬϴ͘ 
WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�
ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�
ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�
ŐĞŶ͘�ŶŽǀ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ ZŚŝǌŽƉƵƐ ZŚŝǌŽƉƵƐ�ŵŝĐƌŽƐƉŽƌƵƐ sĞŐĞƚĂďůĞƐ ^ŚƌĞƐƚŚĂ͕�,͕͘�ZĂƚŝ͕��͘Z͕͘�ϮϬϬϯ͘��ĞĨŝŶĞĚ�ŵŝĐƌŽďŝĂů�ƐƚĂƌƚĞƌ�ĨŽƌ�ƚŚĞ�
ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�WŽŬŽ�Ͳ�Ă�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚ�ŽĨ�
EĞƉĂů͘�&ŽŽĚ��ŝŽƚĞĐŚŶŽů�ϭϳ;ϭͿ�ϭϱͲϮϱ

��^�ϲϯϭ͘ϴϮ ^ĐŚŝƉƉĞƌ͕�D͘�͘�͕�^ƚĂůƉĞƌƐ͕�:͘�͕͘�ϭϵϴϰ͘���ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�ZŚŝǌŽƉƵƐ͘�//͘�dŚĞ�ZŚŝǌŽƉƵƐ�ŵŝĐƌŽƐƉŽƌƵƐͲŐƌŽƵƉ͘�
^ƚƵĚŝĞƐ�ŝŶ�DǇĐŽůŽŐǇ�Ϯϱ�ϮϬͲϯϰ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ ZŚŝǌŽƉƵƐ ZŚŝǌŽƉƵƐ�ŽůŝŐŽƐƉŽƌƵƐ ^ŽǇ ZƵƐŵŝŶ͕�^͕͘�<Ž͕�^͘�͕͘�ϭϵϳϰ͘�ZŝĐĞͲ'ƌŽǁŶ�ZŚŝǌŽƉƵƐ�ŽůŝŐŽƐƉŽƌƵƐ�
/ŶŽĐƵůƵŵ�ĨŽƌ�dĞŵƉĞŚ�&ĞƌŵĞŶƚĂƚŝŽŶ͘��ƉƉů�DŝĐƌŽďŝŽů͘�Ϯϴ͕�ϯϰϳͲϱϬ͘

��^�ϯϳϳ͘ϲϮ �ďĞ͕��͕͘�KĚĂ͕�z͕͘��ƐĂŶŽ͕�<�͕�^ŽŶĞ͕�d͕͘�ϮϬϬϲ͘�dŚĞ�ŵŽůĞĐƵůĂƌ�
ƉŚǇůŽŐĞŶǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ZŚŝǌŽƉƵƐ�ďĂƐĞĚ�ŽŶ�ƌ�E��
ƐĞƋƵĞŶĐĞƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϳϬ͕�ϮϯϴϳͲϵϯ͘�

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ ZŚŝǌŽƉƵƐ ZŚŝǌŽƉƵƐ�ŽƌǇǌĂĞ ^ŽǇ ZĞŚŵƐ�,͕��Ăƌǌ�t͕͘�ϭϵϵϱ͘��ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ƐƚĂĐŚǇŽƐĞ͕�ƌĂĨĨŝŶŽƐĞ͕�
ŵĞůŝďŝŽƐĞ�ĂŶĚ�ƐƵĐƌŽƐĞ�ďǇ�ĚŝĨĨĞƌĞŶƚ�ƚĞŵƉĞͲƉƌŽĚƵĐŝŶŐ�ZŚŝǌŽƉƵƐ�
ĨƵŶŐŝ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϰϰ;ϭͲϮͿ͗ϰϳͲϱϮ͘ 
�ƐƐĞƌƐ��:͕�:ƵƌŐĞŶƐ��D͕�EŽƵƚ�D:͕͘�ϭϵϵϱ͘��ŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�ƐĞůĞĐƚĞĚ�
ĨƵŶŐŝ�ƚŽ�ƚŚĞ�ƌĞĚƵĐƚŝŽŶ�ŽĨ�ĐǇĂŶŽŐĞŶ�ůĞǀĞůƐ�ĚƵƌŝŶŐ�ƐŽůŝĚ�ƐƵďƐƚƌĂƚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĐĂƐƐĂǀĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ;ϮͿ͗ϮϱϭͲϳ͘

��^�ϭϭϭϮϯϯ tĞŶƚ͕�&͘�͘&͘�͕͘�WƌŝŶƐĞŶ�'ĞĞƌůŝŐƐ͕�,͘�͕͘�ϭϴϵϱ͘�΀KďƐĞƌǀĂƚŝŽŶ�
ŽĨ�zĞĂƐƚ�ĂŶĚ�DŽƵůĚƐ�ĨŽƌ��ƌĂĐŬ�ĨĞƌŵĞŶƚĂƚŝŽŶ΁͘�
sĞƌŚĂŶĚĞůŝŶŐĞŶ͕�<ŽŶŝŶŬůŝũŬĞ�EĞĚĞƌůĂŶĚƐĞ��ŬĂĚĞŵŝĞ�ǀĂŶ�
tĞƚĞŶƐĐŚĂƉƉĞŶ͕��ĨĚĞůŝŶŐ�EĂƚƵƵƌŬƵŶĚĞ�ϰ�ϯͲϯϭ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ ZŚŝǌŽƉƵƐ ZŚŝǌŽƉƵƐ�ƐƚŽůŽŶŝĨĞƌ ^ŽǇ ZĞŚŵƐ�,͕��Ăƌǌ�t͕͘�ϭϵϵϱ͘��ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ƐƚĂĐŚǇŽƐĞ͕�ƌĂĨĨŝŶŽƐĞ͕�
ŵĞůŝďŝŽƐĞ�ĂŶĚ�ƐƵĐƌŽƐĞ�ďǇ�ĚŝĨĨĞƌĞŶƚ�ƚĞŵƉĞͲƉƌŽĚƵĐŝŶŐ�ZŚŝǌŽƉƵƐ�
ĨƵŶŐŝ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϰϰ;ϭͲϮͿ͗ϰϳͲϱϮ͘ 
�ƐƐĞƌƐ��:͕�:ƵƌŐĞŶƐ��D͕�EŽƵƚ�D:͕͘�ϭϵϵϱ͘��ŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�ƐĞůĞĐƚĞĚ�
ĨƵŶŐŝ�ƚŽ�ƚŚĞ�ƌĞĚƵĐƚŝŽŶ�ŽĨ�ĐǇĂŶŽŐĞŶ�ůĞǀĞůƐ�ĚƵƌŝŶŐ�ƐŽůŝĚ�ƐƵďƐƚƌĂƚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĐĂƐƐĂǀĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ;ϮͿ͗ϮϱϭͲϳ͘

��^�ϰϬϯ͘ϱϭ >ŝŽƵ͕�'͘z͕͘��ŚĞŶ͕�^͘Z͕͘�tĞŝ͕�z͘,͕͘�>ĞĞ͕�&͘>͕͘�&Ƶ͕�,͘D͕͘�zƵĂŶ͕�
'͘&͕͘�^ƚĂůƉĞƌƐ͕�:͘�͕͘�ϮϬϬϳ͘�WŽůǇƉŚĂƐŝĐ�ĂƉƉƌŽĂĐŚ�ƚŽ�ƚŚĞ�
ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ZŚŝǌŽƉƵƐ�ƐƚŽůŽŶŝĨĞƌ�ŐƌŽƵƉ͘�DǇĐ�ZĞƐ�///�
ϭϵϲͲϮϬϯ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĂĐĐŚĂƌŽŵǇĐĞƐ ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ďĂǇĂŶƵƐ tŝŶĞ͕��ĞǀĞƌĂŐĞƐ ZĂŝŶŝĞƌŝ͕�^͕͘�<ŽĚĂŵĂ͕�z͕͘�<ĂŶĞŬŽ͕�z͕͘�DŝŬĂƚĂ͕�<͕͘�EĂŬĂŽ͕�
z͘��ƐŚŝŬĂƌŝ͕�d͕͘�ϮϬϬϲ͘�WƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�ŐĞŶĞƚŝĐ�ůŝŶĞƐ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ďĂǇĂŶƵƐ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƉĂƐƚŽƌŝĂŶƵƐ�ĂŶĚ�
ƚŚĞŝƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�ůĂŐĞƌ�ďƌĞǁŝŶŐ�ƐƚƌĂŝŶ�ŐĞŶŽŵĞ͘��ƉƉů�
�Ŷǀŝƌ�DŝĐƌŽďŝŽů�ϳϮ͕�ϯϵϲϴͲϯϵϳϰ͘

��^ϯϵϱ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĂĐĐŚĂƌŽŵǇĐĞƐ ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ �ĂŝƌǇ͕�tŝŶĞ͕�
�ĞǀĞƌĂŐĞƐ

ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͕͘�ϭϵϵϲ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�
ǇĞĂƐƚƐ�ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐŽƌďŝŽů͘�Ϯϴ͕�ϯϵϯͲϰϬϰ͘

��^ϭϭϳϭ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϱϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŬƵĚƌŝĂǀǌĞǀŝŝ �ĂŝƌǇ͕��ŽĐŽĂ͕�
tŝŶĞ

WĂĚŽŶŽƵ͕�t͘^͕͘�EŝĞůƐĞŶ͕��͘^͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�dŚŽƌƐĞŶ͕�>͕͘�
EĂŐŽ͕�D͘�͕͘�:ĂŬŽďƐĞŶ͕�D͕͘�ϮϬϬϵ͘�dŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�>ĂĨƵŶ͕�ĂŶ�
�ĨƌŝĐĂŶ�ƚƌĂĚŝƚŝŽŶĂů�ĐĂƐƐĂǀĂ�ĨŽŽĚ�ƉƌŽĚƵĐƚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϭϯϯ;ϭͲϮͿ͗ϮϮͲϯϬ͘ 
�ĂŶŝĞů͕�,͘D͕͘�sƌĂŶĐŬĞŶ͕�'͕͘�dĂŬƌĂŵĂ͕�:͘&͕͘��ĂŵƵ͕�E͕͘��Ğ�sŽƐ͕�W͕͘�
�Ğ�sƵǇƐƚ͕�>͕͘�ϮϬϬϵ͘�zĞĂƐƚ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶ�ŚĞĂƉ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘&�D^�zĞĂƐƚ�ZĞƐ͘�ϵ;ϱͿ͗ϳϳϰͲϴϯ͘ 
�Ăŝ͕�D͕͘�YŝŶŐ͕�D͕͘�'ƵŽ͕��͕͘��ŚĂŶŐ͕�z͕͘��ŚĞŶ͕�y͕͘��ĂŽ͕�Y͕͘��ŚĂŶŐ͕�
,͕͘�^ƵŶ͕�d͘^͕͘�ϮϬϭϬ͘�KĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ĚŽŵŝŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚ�ƐƉĞĐŝĞƐ�
ŝŶ�ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ĨƌŽŵ�ƚŚĞ�dŝďĞƚĂŶ�WůĂƚĞĂƵ�ŽĨ��ŚŝŶĂ͘�
�ĂŶ�:�DŝĐƌŽďŝŽů͘�ϱϲ;ϵͿ͗ϳϬϳͲϭϰ 
>ŝ͕�^͘^͕͘��ŚĞŶŐ͕��͕͘�>ŝ͕��͕͘��ŚĞŶ͕�:͘z͕͘�zĂŶ͕��͕͘�,ĂŶ͕��͘�͕͘�ZĞĞǀĞƐ͕�
D͕͘�ϮϬϭϬ͘�zĞĂƐƚ�ƐƉĞĐŝĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ǁŝŶĞ�ŐƌĂƉĞƐ�ŝŶ��ŚŝŶĂ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϯϴ;ϭͲϮͿ͗ϴϱͲϵϬ 
�ůͲ^ŚĂƌŽƵĚ͕�t͘D͕͘��ĞůůŽĐŚ͕��͕͘�WĞƌŝƐ͕��͕͘�YƵĞƌŽů͕��͕͘�ϮϬϬϵ͘�
DŽůĞĐƵůĂƌ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚƌĂĚŝƚŝŽŶĂů�
�ŐǇƉƚŝĂŶ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘:�&ŽŽĚ�^Đŝ͘�ϳϰ;ϳͿ͗DϯϰϭͲϲ͘ϭϵ 
KƐŽƌŝŽͲ�ĂĚĂǀŝĚ͕��͕͘��ŚĂǀĞƐͲ>ſƉĞǌ͕��͕͘�dŽĨĂůŽ͕�Z͕͘�WĂƉĂƌĞůůĂ͕�
�͕͘�^Ƶǌǌŝ͕�'͕͘�ϮϬϬϴ͘��ĞƚĞĐƚŝŽŶ�ĂŶĚ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�ǁŝůĚ�ǇĞĂƐƚƐ�
ŝŶ��ŚĂŵƉƷƐ͕�Ă�ĨĞƌŵĞŶƚĞĚ��ŽůŽŵďŝĂŶ�ŵĂŝǌĞ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�Ϯϱ;ϲͿ͗ϳϳϭͲϳ�ĚĞů�DŽŶĂĐŽ�^͘D͕͘��ĂƌĚĂ�E͘�͕͘�ZƵďŝŽ�E͘�͘�
ĂŶĚ��ĂďĂůůĞƌŽ��͘�͘�;ϮϬϭϰͿ͗�^ĞůĞĐƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�
WĂƚĂŐŽŶŝĂŶ�WŝĐŚŝĂ�ŬƵĚƌŝĂǀǌĞǀŝŝ�ĨŽƌ�ǁŝŶĞ�ĚĞĂĐŝĚŝĨŝĐĂƚŝŽŶ͕�:ŽƵƌŶĂů�
ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ͕�sŽů͘�ϭϭϳ͕�Ɖ͘�ϰϭϱͲϰϲϰ

��^�ϱϭϰϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͕͘�ϮϬϬϴ͘ 
WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�
ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�
ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�
ŐĞŶ͘�ŶŽǀ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŵĞŵďƌĂŶŝĨĂĐŝĞŶƐ �ĂŝƌǇ ^ŚĞƉŚĞƌĚ͕�Z͕͘�ZŽĐŬĞǇ͕�:͕͘�^ƵƚŚĞƌůĂŶĚ͕�/͘t͕͘�ZŽůůĞƌ͕�^͕͘�ϭϵϵϱ͘�
EŽǀĞů�ďŝŽĞŵƵůƐŝĨ ŝĞƌƐ�ĨƌŽŵ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĨŽƌ�ƵƐĞ�ŝŶ�ĨŽŽĚƐ͘�:�
�ŝŽƚĞĐŚŶŽů͘�ϰϬ͕�ϮϬϳͲϮϭϳ͘

��^�ϭϬϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͕͘�ϮϬϬϴ͘�
WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�
ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�
ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�
ŐĞŶ͘�ŶŽǀ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϴ͕�ϵϯϵͲϱϰ͘� �

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŶŽƌǀĞŐĞŶƐŝƐ �ĞƌĞĂů hŶƉĂƐƚĞƵƌŝƐĞĚ�ĐŽŵŵĞƌĐŝĂů�ďŽǌĂ�ĂƐ�Ă�ƐŽƵƌĐĞ�ŽĨ�ŵŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ͘�KƐŝŵĂŶŝ��͕�'ĂƌŽĨĂůŽ��͕��ƋƵŝůĂŶƚŝ�>͕�DŝůĂŶŽǀŝđ�s͕�
�ůĞŵĞŶƚŝ�&͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�&Ğď�Ϯ͖ϭϵϰ͗ϲϮͲϳϬ͘�

�d���ϱϴϲϴϭ ^ĂďŽƵƌĂƵĚŝĂ͘�ϭϵϳϲ�DĂƌ͖ϭϰ;ϭͿ͗ϲϭͲϯ͘�WŝĐŚŝĂ�ŶŽƌǀĞŐĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͘�>ĞĂƐŬ��'͕�zĂƌƌŽǁ��͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ WŝĐŚŝĂ WŝĐŚŝĂ�ŽĐĐŝĚĞŶƚĂůŝƐ �ĂŝƌǇ͕�
sĞŐĞƚĂďůĞƐ

ΗKŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͕͘�ϮϬϬϵ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�
ŝŶ�ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϭϯϯ;ϯͿ͗ϮϴϲͲϵϭ͘������������������������������ƌƌŽǇŽͲ>ſƉĞǌ͕��&͘E͕͘��ƵƌĄŶͲ
YƵŝŶƚĂŶĂ͕�D͘�͕͘�ZƵŝǌͲ�ĂƌďĂ͕�:͘>͕͘�YƵĞƌŽů͕��͕͘�'ĂƌƌŝĚŽͲ&ĞƌŶĄŶĚĞǌ͕�
�͕͘�ϮϬϬϲ͘�hƐĞ�ŽĨ�ŵŽůĞĐƵůĂƌ�ŵĞƚŚŽĚƐ�ĨŽƌ�ƚŚĞ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ�
ǇĞĂƐƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚĂďůĞ�ŽůŝǀĞƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�;ϴͿ͗ϳϵϭͲϲ͘�  
^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ͘�:͘�
&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�ϭϭ;ϯͲϰͿ͕�ϮϴϵͲϯϬϯΗ

��^�ϱϰϱϵ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͕͘�ϮϬϬϴ͘ 
WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�
ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�
ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�
ŐĞŶ͘�ŶŽǀ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ ZŚŝǌŽƉƵƐ ZŚŝǌŽƉƵƐ�ŵŝĐƌŽƐƉŽƌƵƐ sĞŐĞƚĂďůĞƐ ^ŚƌĞƐƚŚĂ͕�,͕͘�ZĂƚŝ͕��͘Z͕͘�ϮϬϬϯ͘��ĞĨŝŶĞĚ�ŵŝĐƌŽďŝĂů�ƐƚĂƌƚĞƌ�ĨŽƌ�ƚŚĞ�
ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�WŽŬŽ�Ͳ�Ă�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚ�ŽĨ�
EĞƉĂů͘�&ŽŽĚ��ŝŽƚĞĐŚŶŽů�ϭϳ;ϭͿ�ϭϱͲϮϱ

��^�ϲϯϭ͘ϴϮ ^ĐŚŝƉƉĞƌ͕�D͘�͘�͕�^ƚĂůƉĞƌƐ͕�:͘�͕͘�ϭϵϴϰ͘���ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�ZŚŝǌŽƉƵƐ͘�//͘�dŚĞ�ZŚŝǌŽƉƵƐ�ŵŝĐƌŽƐƉŽƌƵƐͲŐƌŽƵƉ͘�
^ƚƵĚŝĞƐ�ŝŶ�DǇĐŽůŽŐǇ�Ϯϱ�ϮϬͲϯϰ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ ZŚŝǌŽƉƵƐ ZŚŝǌŽƉƵƐ�ŽůŝŐŽƐƉŽƌƵƐ ^ŽǇ ZƵƐŵŝŶ͕�^͕͘�<Ž͕�^͘�͕͘�ϭϵϳϰ͘�ZŝĐĞͲ'ƌŽǁŶ�ZŚŝǌŽƉƵƐ�ŽůŝŐŽƐƉŽƌƵƐ�
/ŶŽĐƵůƵŵ�ĨŽƌ�dĞŵƉĞŚ�&ĞƌŵĞŶƚĂƚŝŽŶ͘��ƉƉů�DŝĐƌŽďŝŽů͘�Ϯϴ͕�ϯϰϳͲϱϬ͘

��^�ϯϳϳ͘ϲϮ �ďĞ͕��͕͘�KĚĂ͕�z͕͘��ƐĂŶŽ͕�<�͕�^ŽŶĞ͕�d͕͘�ϮϬϬϲ͘�dŚĞ�ŵŽůĞĐƵůĂƌ�
ƉŚǇůŽŐĞŶǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ZŚŝǌŽƉƵƐ�ďĂƐĞĚ�ŽŶ�ƌ�E��
ƐĞƋƵĞŶĐĞƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϳϬ͕�ϮϯϴϳͲϵϯ͘�

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ ZŚŝǌŽƉƵƐ ZŚŝǌŽƉƵƐ�ŽƌǇǌĂĞ ^ŽǇ ZĞŚŵƐ�,͕��Ăƌǌ�t͕͘�ϭϵϵϱ͘��ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ƐƚĂĐŚǇŽƐĞ͕�ƌĂĨĨŝŶŽƐĞ͕�
ŵĞůŝďŝŽƐĞ�ĂŶĚ�ƐƵĐƌŽƐĞ�ďǇ�ĚŝĨĨĞƌĞŶƚ�ƚĞŵƉĞͲƉƌŽĚƵĐŝŶŐ�ZŚŝǌŽƉƵƐ�
ĨƵŶŐŝ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϰϰ;ϭͲϮͿ͗ϰϳͲϱϮ͘ 
�ƐƐĞƌƐ��:͕�:ƵƌŐĞŶƐ��D͕�EŽƵƚ�D:͕͘�ϭϵϵϱ͘��ŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�ƐĞůĞĐƚĞĚ�
ĨƵŶŐŝ�ƚŽ�ƚŚĞ�ƌĞĚƵĐƚŝŽŶ�ŽĨ�ĐǇĂŶŽŐĞŶ�ůĞǀĞůƐ�ĚƵƌŝŶŐ�ƐŽůŝĚ�ƐƵďƐƚƌĂƚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĐĂƐƐĂǀĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ;ϮͿ͗ϮϱϭͲϳ͘

��^�ϭϭϭϮϯϯ tĞŶƚ͕�&͘�͘&͘�͕͘�WƌŝŶƐĞŶ�'ĞĞƌůŝŐƐ͕�,͘�͕͘�ϭϴϵϱ͘�΀KďƐĞƌǀĂƚŝŽŶ�
ŽĨ�zĞĂƐƚ�ĂŶĚ�DŽƵůĚƐ�ĨŽƌ��ƌĂĐŬ�ĨĞƌŵĞŶƚĂƚŝŽŶ΁͘�
sĞƌŚĂŶĚĞůŝŶŐĞŶ͕�<ŽŶŝŶŬůŝũŬĞ�EĞĚĞƌůĂŶĚƐĞ��ŬĂĚĞŵŝĞ�ǀĂŶ�
tĞƚĞŶƐĐŚĂƉƉĞŶ͕��ĨĚĞůŝŶŐ�EĂƚƵƵƌŬƵŶĚĞ�ϰ�ϯͲϯϭ

&ƵŶŐŝ �ǇŐŽŵǇĐŽƚĂ DƵĐŽƌĂĐĞĂĞ ZŚŝǌŽƉƵƐ ZŚŝǌŽƉƵƐ�ƐƚŽůŽŶŝĨĞƌ ^ŽǇ ZĞŚŵƐ�,͕��Ăƌǌ�t͕͘�ϭϵϵϱ͘��ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ƐƚĂĐŚǇŽƐĞ͕�ƌĂĨĨŝŶŽƐĞ͕�
ŵĞůŝďŝŽƐĞ�ĂŶĚ�ƐƵĐƌŽƐĞ�ďǇ�ĚŝĨĨĞƌĞŶƚ�ƚĞŵƉĞͲƉƌŽĚƵĐŝŶŐ�ZŚŝǌŽƉƵƐ�
ĨƵŶŐŝ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϰϰ;ϭͲϮͿ͗ϰϳͲϱϮ͘ 
�ƐƐĞƌƐ��:͕�:ƵƌŐĞŶƐ��D͕�EŽƵƚ�D:͕͘�ϭϵϵϱ͘��ŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�ƐĞůĞĐƚĞĚ�
ĨƵŶŐŝ�ƚŽ�ƚŚĞ�ƌĞĚƵĐƚŝŽŶ�ŽĨ�ĐǇĂŶŽŐĞŶ�ůĞǀĞůƐ�ĚƵƌŝŶŐ�ƐŽůŝĚ�ƐƵďƐƚƌĂƚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĐĂƐƐĂǀĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ;ϮͿ͗ϮϱϭͲϳ͘

��^�ϰϬϯ͘ϱϭ >ŝŽƵ͕�'͘z͕͘��ŚĞŶ͕�^͘Z͕͘�tĞŝ͕�z͘,͕͘�>ĞĞ͕�&͘>͕͘�&Ƶ͕�,͘D͕͘�zƵĂŶ͕�
'͘&͕͘�^ƚĂůƉĞƌƐ͕�:͘�͕͘�ϮϬϬϳ͘�WŽůǇƉŚĂƐŝĐ�ĂƉƉƌŽĂĐŚ�ƚŽ�ƚŚĞ�
ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ZŚŝǌŽƉƵƐ�ƐƚŽůŽŶŝĨĞƌ�ŐƌŽƵƉ͘�DǇĐ�ZĞƐ�///�
ϭϵϲͲϮϬϯ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĂĐĐŚĂƌŽŵǇĐĞƐ ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ďĂǇĂŶƵƐ tŝŶĞ͕��ĞǀĞƌĂŐĞƐ ZĂŝŶŝĞƌŝ͕�^͕͘�<ŽĚĂŵĂ͕�z͕͘�<ĂŶĞŬŽ͕�z͕͘�DŝŬĂƚĂ͕�<͕͘�EĂŬĂŽ͕�
z͘��ƐŚŝŬĂƌŝ͕�d͕͘�ϮϬϬϲ͘�WƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�ŐĞŶĞƚŝĐ�ůŝŶĞƐ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ďĂǇĂŶƵƐ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƉĂƐƚŽƌŝĂŶƵƐ�ĂŶĚ�
ƚŚĞŝƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�ůĂŐĞƌ�ďƌĞǁŝŶŐ�ƐƚƌĂŝŶ�ŐĞŶŽŵĞ͘��ƉƉů�
�Ŷǀŝƌ�DŝĐƌŽďŝŽů�ϳϮ͕�ϯϵϲϴͲϯϵϳϰ͘

��^ϯϵϱ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĂĐĐŚĂƌŽŵǇĐĞƐ ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ �ĂŝƌǇ͕�tŝŶĞ͕�
�ĞǀĞƌĂŐĞƐ

ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͕͘�ϭϵϵϲ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�
ǇĞĂƐƚƐ�ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐŽƌďŝŽů͘�Ϯϴ͕�ϯϵϯͲϰϬϰ͘

��^ϭϭϳϭ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐĞƐ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�ϮϬϬϯ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�
ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�
sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ��ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�
ϰ͕�ϮϯϯͲϰϱ͘

INVENTORY OF MICROBIAL FOOD CULTURES WITH SAFETY DEMONSTRATION IN FERMENTED FOOD PRODUCTS

ϱϵ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĂĐĐŚĂƌŽŵǇĐŽŝĚĞƐ ^ĂĐĐŚĂƌŽŵǇĐŽĚĞƐ�ůƵĚǁŝŐŝŝ <ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�d���ϭϭϯϭϯ �͘�͘�,ĂŶƐĞŶ͕�ϭϵϬϰ͘��ĞŶƚďů͘��ĂŬƚ͘�WĂƌĂƐŝƚ<ĚĞ͕��ďƚ͘�//�
ϭϮ;ϭϵͲϮϭͿ͗�ϱϯϴ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĐŚŝǌŽƐĂĐĐŚĂƌŽͲ
ŵǇĐĞƚĂĐĞĂĞ

^ĐŚŝǌŽƐĂĐĐŚĂƌŽͲ
ŵǇĐĞƐ

^ĐŚŝǌŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ƉŽŵďĞ

tŝŶĞ ^ŶŽǁ͕�W͘'͕͘�'ĂůůĞŶĚĞƌ͕�'͘&͕͘�ϭϵϳϵ͘��ĞĂĐŝĚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǁŚŝƚĞ�ƚĂďůĞ�
ǁŝŶĞƐ�ƚŚƌŽƵŐŚ�ƉĂƌƚŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ĐŚŝǌŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ƉŽŵďĞ͘��ŵ�:��ŶŽů�sŝƚŝĐƵůƚ�ϯϬ͗�ϰϱʹϰϴ͘

��^�ϯϱϲ >ŝŶĚŶĞƌ͕�W͕͘�ϭϴϵϯ͘�΀^ĐŚŝǌŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƉŽŵďĞ�Ŷ͘�ƐƉ͕͘�Ă�
ŶĞǁ�ƐƚĂƌƚĞƌ΁�tŽĐŚĞŶƐĐŚƌŝĨƚ�Ĩƺƌ��ƌĂƵĞƌĞŝ�ϭϬ�ϭϮϵϴͲϭϯϬϬ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĐŚǁĂŶŶŝŽŵǇĐĞƐ� ^ĐŚǁĂŶŶŝŽŵǇĐĞƐ�ǀĂŶƌŝũŝĂĞ tŝŶĞ 'ĂƌĐŝĂ͕��͕͘��ĂƌĐĞů͕��͕͘��ĂůĂƵ͕�>͕͘�^ĂŵƐŽŶ͕��͕͘��ŐƵĞƌĂ͕��͕͘�
�ŐŽƐŝŶ͕��͕͘�'ƵŶĂƚĂ͕��͕͘�ϮϬϬϮ͘�/ŶĨůƵĞŶĐĞ�ŽĨ�Ă�ŵŝǆĞĚ�ĐƵůƚƵƌĞ�ǁŝƚŚ�
�ĞďĂƌǇŽŵǇĐĞƐ�ǀĂŶƌŝũŝ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ŽŶ�ƚŚĞ�
ǀŽůĂƚŝůĞƐ�ŝŶ�Ă�DƵƐĐĂƚ�ǁŝŶĞ͘�:�&ŽŽĚ�^Đŝ�ϲϳ͗�ϭϭϯϴʹϭϭϰϯ͘

��^�ϯϬϮϰ <ƵƌƚǌŵĂŶ͕��͘W͕͘�^ƵǌƵŬŝ͕�D͕͘�ϮϬϭϬ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�
ŽĨ�ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�YͲϵ�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕�DĞǇĞƌŽǌǇŵĂ͕�
DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ�^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�
DǇĐŽƐĐŝĞŶĐĞ�ϱϭ͗�ϮͲϭϰ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ DŝĐƌŽĂƐĐĂĐĞĂĞ ^ĐŽƉƵůĂƌŝŽƉƐŝƐ ^ĐŽƉƵůĂƌŝŽƉƐŝƐ�ĨůĂǀĂ �ĂŝƌǇ ^ƉŽƚƚŝ͕��͕͘��ĞƌŶŝ͕��͕͘��ĂĐĐŚŝŽůŝ͕��͕͘�ϮϬϬϴ͘��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�
�ƉƉůŝĐĂƚŝŽŶƐ�ŽĨ�DŽůĚƐ͘�DĞĂƚ��ŝŽƚĞĐŚŶŽůŽŐǇ�WĂƌƚ�//͕�ϭϴϭͲϭϵϱ�
DŽƌĞĂƵ͕��͕͘�ϭϵϳϵ͘�EŽŵĞŶĐůĂƚƵƌĞ�ĚĞƐ�WĞŶŝĐŝůůŝƵŵ�ƵƚŝůĞƐ�ă�ůĂ�
ƉƌĠƉĂƌĂƚŝŽŶ�ĚƵ��ĂŵĞŵďĞƌƚ͘�>Ăŝƚ�ϱϵ�ϮϭϵͲϮϯϯ

��^�ϮϬϳ͘ϲϭ DŽƌƚŽŶ͕�&͘:͖͘�^ŵŝƚŚ͕�'͕͘�ϭϵϲϯ͕�DǇĐŽůŽŐŝĐĂů�WĂƉĞƌƐ�ϴϲ͗�
ϭͲϵϲ͘�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ tĂůůĞŵŝĂĐĞĂĞ ^ƉŽƌĞŶĚŽŶĞŵĂ ^ƉŽƌĞŶĚŽŶĞŵĂ�ĐĂƐĞŝ �ĂŝƌǇ ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘��ŚĂďĂůŝĞƌ͕��͕͘�'ĂůǌǇ͕�W͕͘�ϭϵϵϰ͘��ŽŶĐĞƌŶŝŶŐ�
^ƉŽƌĞŶĚŽŶĞŵĂ�ĐĂƐĞŝ��ĞƐŵĂǌŝĞƌĞƐ�΀&ƌĂŶĐĞ͕�ŵŽƵůĚƐ�ŝŶ�ĐŚĞĞƐĞƐ΁�
>ĂƚƚĞ�ϭϵ;ϲͿ�ϲϭϲͲϲϭϳ

��^�ϯϱϱ͘Ϯϵ �ĞƐŵĂǌŝğƌĞƐ͕�:͘�͘,͘:͕͘�ϭϴϮϳ͘��ŶŶĂůĞƐ�ĚĞƐ�^ĐŝĞŶĐĞƐ�
EĂƚƵƌĞůůĞƐ͕��ŽƚĂŶŝƋƵĞ�ϭϭ͗�ϮϰϲͲϮϰϵ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ƚĂƌŵĞƌĞůůĂ ^ƚĂƌŵĞƌĞůůĂ�ďŽŵďŝĐŽůĂ tŝŶĞ �ŝĂŶŝ͕�D͕͘�DĂĐĐĂƌĞůůŝ͕�&͕͘�ϭϵϵϴ͘�KĞŶŽůŽŐŝĐĂů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ŶŽŶͲ
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ǁŝŶĞŵĂŬŝŶŐ͘�tŽƌůĚ�:�
DŝĐƌŽď��ŝŽƚ�ϭϰ͗�ϭϵϵʹϮϬϯ͘

��^�ϲϬϬϵ ZŽƐĂ͕�͘�͕͘�>ĂĐŚĂŶĐĞ͕�D͘�͕͘�ϭϵϵϴ͘�dŚĞ�ǇĞĂƐƚ�ŐĞŶƵƐ�
^ƚĂƌŵĞƌĞůůĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�^ƚĂƌŵĞƌĞůůĂ�ďŽŵďŝĐŽůĂ�ĐŽŵď͘�
ŶŽǀ͕͘�ƚŚĞ�ƚĞůĞŽŵŽƌƉŚ�ŽĨ��ĂŶĚŝĚĂ�ďŽŵďŝĐŽůĂ�;^ƉĞŶĐĞƌ͕�
'ŽƌŝŶ�Ğƚ�dƵůůŽĐŬͿ�DĞǇĞƌ�Ğƚ�zĂƌƌŽǁ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů�ϰϴ�ϭϰϭϯͲϭϰϭϳ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂƌĐŽƐŽŵĂƚĂĐĞĂĞ dŽƌƵůĂƐƉŽƌĂ dŽƌƵůĂƐƉŽƌĂ�ĚĞůďƌƵĞĐŬŝŝ �ĂŝƌǇ͕�tŝŶĞ tĞƐƚĂůů͕�^͕͘�&ŝůƌĞĞŶďŽƌŐ�͕K͕͘�ϭϵϵϴ͘�zĞĂƐƚ�ŽĐĐƵƌĂŶĐĞ�ŝŶ��ĂŶŝƐŚ�
ĨĞƚĂ�ĐŚĞĞƐĞƐ͘�&ŽŽĚ�DŝĐƌŽ͘�ϭϱ͕�ϮϭϱͲϮϮϮ͘ 
tǇĚĞƌ͕�d͘D͕͘�^ƉŝůůŵĂŶŶ͕�,͕͘�WƵŚĂŶ͕��͕͘�ϭϵϵϳ͘�/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�
ǇĞĂƐƚ�ĨůŽƌĂ�ŝŶ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�&ŽŽĚ�ƚĞĐŚŶŽů͘�ďŝŽƚĞĐŚŶŽů͘�ϯϱ͕�ϰ͕�
ϮϵϵͲϯϬϰ͘� � 
WĂŶĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͕͘�ϭϵϴϵ͘��ǇŶĂŵŝĐƐ�
ŽĨ�DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�
ƚŚĞ�hƚŝĞůͲZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ͘�ĂŶĚ��Ŷǀ͘�DŝĐƌŽďŝŽů͘� �
ϱϯϵͲϱϰϭ

�>/��ϮϯϬ KĚĂ͕�z͕͘�zĂďƵŬŝ͕�D͕͘�dŽŶŽŵƵƌĂ͕�<͕͘�&ƵŬƵŶĂŐĂ͕�D͕͘�ϭϵϵϳ͘�
ZĞĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�zĞĂƐƚ�^ƚƌĂŝŶƐ��ůĂƐƐŝĨ ŝĞĚ�ĂƐ�dŽƌƵůĂƐƉŽƌĂ�
ĚĞůďƌƵĞĐŬŝŝ�;>ŝŶĚŶĞƌͿ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϰϳ͕�ϭϭϬϮͲϭϭϬϲ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ dƌŝŐŽŶŽƉƐŝƐ dƌŝŐŽŶŽƉƐŝƐ�ĐĂŶƚĂƌĞůůŝŝ tŝŶĞ dŽƌŽ͕�D͘�͕͘�sĂǌƋƵĞǌ͕�&͕͘�ϮϬϬϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ďĞŚĂǀŝŽƵƌ�ŽĨ 
ĐŽŶƚƌŽůůĞĚ�ŵŝǆĞĚ�ĂŶĚ�ƐĞƋƵĞŶƚŝĂů�ĐƵůƚƵƌĞƐ�ŽĨ��ĂŶĚŝĚĂ�ĐĂŶƚĂƌĞůůŝŝ�
ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ǁŝŶĞ�ǇĞĂƐƚƐ͘�tŽƌůĚ�:�DŝĐƌŽď��ŝŽƚ�
ϭϴ͗�ϯϰϳʹϯϱϰ͘

�d���ϯϲϱϴϴ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϳ͘DƵůƚŝŐĞŶĞ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞdƌŝĐŚŽŵŽŶĂƐĐƵƐ�͕�
tŝĐŬĞƌŚĂŵŝĞůůĂ�ĂŶĚ��ǇŐŽĂƐĐƵƐ�ǇĞĂƐƚ�ĐůĂĚĞƐ͕�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂů�ŽĨ�^ƵŐŝǇĂŵĂĞůůĂ�ŐĞŶ͘ŶŽǀ͘�ĂŶĚϭϰ�ŶĞǁƐƉĞĐŝĞƐ�
ĐŽŵďŝŶĂƚŝŽŶƐ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϳ�ϭϰϭʹϭϱϭ�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�
ĂŶŽŵĂůƵƐ

tŝŶĞ <ƵƌŝƚĂ͕�K͕͘�ϮϬϬϴ͘�/ŶĐƌĞĂƐĞ�ŽĨ�ĂĐĞƚĂƚĞ�ĞƐƚĞƌͲŚǇĚƌŽůǇƐŝŶŐ�ĞƐƚĞƌĂƐĞ�
ĂĐƚŝǀŝƚǇ�ŝŶ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ĂŶĚ�
WŝĐŚŝĂ�ĂŶŽŵĂůĂ͘�:��ƉƉů�DŝĐƌŽďŝŽů�ϭϬϰ͗�ϭϬϱϭʹϭϬϱϴ͘

��^�ϱϳϱϵ <ƵƌƚǌŵĂŶ͕��͘�W͕͘�ZŽďŶĞƚƚ͕��͘�:͘�͕��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕�
�͕͘�ϮϬϬϴ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�
ŽĨ�WŝĐŚŝĂ͕�/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϴ͗ϵϯϵͲϱϰ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ƉŝũƉĞƌŝ� tŝŶĞ �ĂŐŽƌĐ͕�d͕͘�DĂƌĂǌ͕��͕͘��ĂĚĞǌ͕�E͕͘�WŽǀŚĞ�:ĞŵĞĐ͕�<͕͘�WĞƚĞƌ͕�'͕͘�
ZĞƐŶŝŬ͕�D͕͘�EĞŵĂŶŝĐ͕�:͕͘�ZĂƐƉŽƌ͕�W͕͘�ϮϬϬϭ͘�/ŶĚŝŐĞŶŽƵƐ�ǁŝŶĞ�
ŬŝůůĞƌ�ǇĞĂƐƚ�ĂŶĚ�ƚŚĞƌŝƌ�ĂƉƉůŝĐĂƚŝŽŶ�ĂƐ�Ă�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ŝŶ�ǁŝŶĞ� �
ĨĞƌŵĞŶƚĂƚŝŽŶ͘��&ŽŽĚ�DŝĐƌŽ͘�ϮϬϬϭ͕�ϭϴ͕�ϰϰϭͲϰϱϭ

��^�Ϯϴϴϳ <ƵƌƚǌŵĂŶ͕��͘�W͕͘�ZŽďŶĞƚƚ͕��͘�:͕͘�Θ��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕�
�͘�;ϮϬϬϴͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�
ŽĨ�ƉŝĐŚŝĂ͕�ŝƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�ǁŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ�ďĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�ůŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
ǁŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘͘�&ĞŵƐ�zĞĂƐƚ�ZĞƐĞĂƌĐŚ͕�ϴ;ϲͿ͕�
ϵϯϵͲϵϱϰ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ �ŝƉŽĚĂƐĐĂĐĞĂĞ zĂƌƌŽǁŝĂ zĂƌƌŽǁŝĂ�ůŝƉŽůǇƚŝĐĂ �ĂŝƌǇ �ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͕͘��;�ĚƐ͘Ϳ͕�ϮϬϬϯ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�
ĂŶĚ�ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘�

��^�ϲϭϮϰ tĂůƚ͕�:͘W͘�ǀĂŶ�ĚĞƌ͖�ǀŽŶ��ƌǆ͕�:͘�͕͘�ϭϵϴϬ͘�dŚĞ�ǇĞĂƐƚ�ŐĞŶƵƐ�
zĂƌƌŽǁŝĂ�ŐĞŶ͘�ŶŽǀ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϰϲ͕�
ϱϭϳͲϱϮϭ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ŬŽŵďƵĐŚĂĞŶƐŝƐ

<ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

��^�ϴϴϰϵ ZĂƉŝĚ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝƚŚ�
ŐĞŶƵƐͲƐƉĞĐŝĨŝĐ�ƉƌŝŵĞƌƐ͘�,ƵůŝŶ�D͕�tŚĞĂůƐ��͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϬϭϰ�DĂƌ�ϯ͖ϭϳϯ͗ϵͲϭϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇŐŽƐĂĐŚĂƌŽŵǇĐĞƐ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ ^ŽǇ ,ĞƐƐĞůƚŝŶĞ͕��͘t͕͘�^ŚŝďĂƐĂŬŝ͕�<͕͘�ϭϵϲϭ͘�DŝƐŽ///͘�WƵƌĞ��ƵůƚƵƌĞ�
&ĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϵ͗�
ϱϭϱʹϱϭϴ 
^ƵĞǌĂǁĂ͕�z͕͘�^ƵǌƵŬŝ͕�D͕͘�DŽƌŝ͕�,͕͘�ϮϬϬϴ͘�'ĞŶŽƚǇƉŝŶŐ�ŽĨ�Ă�DŝƐŽ�
ĂŶĚ�^ŽǇ�^ĂƵĐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�zĞĂƐƚ͕��ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ͕�
�ĂƐĞĚ�ŽŶ�^ĞƋƵĞŶĐĞ��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�WĂƌƚŝĂů�Ϯϲ^�ZŝďŽƐŽŵĂů�ZE��
'ĞŶĞ�ĂŶĚ�dǁŽ�/ŶƚĞƌŶĂů�dƌĂŶƐĐƌŝďĞĚ�^ƉĂĐĞƌƐ͕��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů�
�ŝŽĐŚĞŵ͘�ϳϮ͗ϮϰϱϮͲϱ͘�  
^ŽůŝĞƌŝ͕�>͕͘�'ŝƵĚŝĐŝ͕�W͕͘�ϮϬϬϴ͘�zĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�dƌĂĚŝƚŝŽŶĂů�
�ĂůƐĂŵŝĐ�sŝŶĞŐĂƌ͗�ĞĐŽůŽŐŝĐĂů�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĨĞĂƚƵƌĞƐ͘ 
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϮϱ;ϭͿ͗ϯϲͲϰϱ͘

��^�ϳϯϮ >ŽĚĚĞƌ�Θ�<ƌĞŐĞƌͲǀĂŶ�Zŝũ�ϭϵϴϰ͕�dŚĞ�zĞĂƐƚ͗�Ă�dĂǆŽŶŽŵŝĞ�
^ƚƵĚǇ�Ɖ͘ϰϲϮ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇŐŽƚŽƌƵůĂƐƉŽƌĂ �ǇŐŽƚŽƌƵůĂƐƉŽƌĂ�ĨůŽƌĞŶƚŝŶĂ �ĂŝƌǇ �ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͕͘��;�ĚƐ͘Ϳ͕�ϮϬϬϯ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�
ĂŶĚ�ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘�

��^�ϲϰϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͕͘�ϮϬϭϭ͘�dŚĞ�zĞĂƐƚƐ͗�
��dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ͕�ϱƚŚ�ĞĚŝƚŝŽŶ͘�ϯ�sŽů͘��ŵƐƚĞƌĚĂŵ͗�
�ůƐĞǀŝĞƌ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ495/2018

ϲϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď 
^ƉĞĐŝĞƐ

&ŽŽĚ�  
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�  

^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĂĐĐŚĂƌŽŵǇĐŽŝĚĞƐ ^ĂĐĐŚĂƌŽŵǇĐŽĚĞƐ�ůƵĚǁŝŐŝŝ <ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

�d���ϭϭϯϭϯ �͘�͘�,ĂŶƐĞŶ͕�ϭϵϬϰ͘��ĞŶƚďů͘��ĂŬƚ͘�WĂƌĂƐŝƚ<ĚĞ͕��ďƚ͘�//�
ϭϮ;ϭϵͲϮϭͿ͗�ϱϯϴ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĐŚŝǌŽƐĂĐĐŚĂƌŽͲ
ŵǇĐĞƚĂĐĞĂĞ

^ĐŚŝǌŽƐĂĐĐŚĂƌŽͲ
ŵǇĐĞƐ

^ĐŚŝǌŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ƉŽŵďĞ

tŝŶĞ ^ŶŽǁ͕�W͘'͕͘�'ĂůůĞŶĚĞƌ͕�'͘&͕͘�ϭϵϳϵ͘��ĞĂĐŝĚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǁŚŝƚĞ�ƚĂďůĞ�
ǁŝŶĞƐ�ƚŚƌŽƵŐŚ�ƉĂƌƚŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ĐŚŝǌŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ƉŽŵďĞ͘��ŵ�:��ŶŽů�sŝƚŝĐƵůƚ�ϯϬ͗�ϰϱʹϰϴ͘

��^�ϯϱϲ >ŝŶĚŶĞƌ͕�W͕͘�ϭϴϵϯ͘�΀^ĐŚŝǌŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƉŽŵďĞ�Ŷ͘�ƐƉ͕͘�Ă�
ŶĞǁ�ƐƚĂƌƚĞƌ΁�tŽĐŚĞŶƐĐŚƌŝĨƚ�Ĩƺƌ��ƌĂƵĞƌĞŝ�ϭϬ�ϭϮϵϴͲϭϯϬϬ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ĐŚǁĂŶŶŝŽŵǇĐĞƐ� ^ĐŚǁĂŶŶŝŽŵǇĐĞƐ�ǀĂŶƌŝũŝĂĞ tŝŶĞ 'ĂƌĐŝĂ͕��͕͘��ĂƌĐĞů͕��͕͘��ĂůĂƵ͕�>͕͘�^ĂŵƐŽŶ͕��͕͘��ŐƵĞƌĂ͕��͕͘�
�ŐŽƐŝŶ͕��͕͘�'ƵŶĂƚĂ͕��͕͘�ϮϬϬϮ͘�/ŶĨůƵĞŶĐĞ�ŽĨ�Ă�ŵŝǆĞĚ�ĐƵůƚƵƌĞ�ǁŝƚŚ�
�ĞďĂƌǇŽŵǇĐĞƐ�ǀĂŶƌŝũŝ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ŽŶ�ƚŚĞ�
ǀŽůĂƚŝůĞƐ�ŝŶ�Ă�DƵƐĐĂƚ�ǁŝŶĞ͘�:�&ŽŽĚ�^Đŝ�ϲϳ͗�ϭϭϯϴʹϭϭϰϯ͘

��^�ϯϬϮϰ <ƵƌƚǌŵĂŶ͕��͘W͕͘�^ƵǌƵŬŝ͕�D͕͘�ϮϬϭϬ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�
ŽĨ�ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�YͲϵ�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕�DĞǇĞƌŽǌǇŵĂ͕�
DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ�^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�
DǇĐŽƐĐŝĞŶĐĞ�ϱϭ͗�ϮͲϭϰ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ DŝĐƌŽĂƐĐĂĐĞĂĞ ^ĐŽƉƵůĂƌŝŽƉƐŝƐ ^ĐŽƉƵůĂƌŝŽƉƐŝƐ�ĨůĂǀĂ �ĂŝƌǇ ^ƉŽƚƚŝ͕��͕͘��ĞƌŶŝ͕��͕͘��ĂĐĐŚŝŽůŝ͕��͕͘�ϮϬϬϴ͘��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�
�ƉƉůŝĐĂƚŝŽŶƐ�ŽĨ�DŽůĚƐ͘�DĞĂƚ��ŝŽƚĞĐŚŶŽůŽŐǇ�WĂƌƚ�//͕�ϭϴϭͲϭϵϱ�
DŽƌĞĂƵ͕��͕͘�ϭϵϳϵ͘�EŽŵĞŶĐůĂƚƵƌĞ�ĚĞƐ�WĞŶŝĐŝůůŝƵŵ�ƵƚŝůĞƐ�ă�ůĂ�
ƉƌĠƉĂƌĂƚŝŽŶ�ĚƵ��ĂŵĞŵďĞƌƚ͘�>Ăŝƚ�ϱϵ�ϮϭϵͲϮϯϯ

��^�ϮϬϳ͘ϲϭ DŽƌƚŽŶ͕�&͘:͖͘�^ŵŝƚŚ͕�'͕͘�ϭϵϲϯ͕�DǇĐŽůŽŐŝĐĂů�WĂƉĞƌƐ�ϴϲ͗�
ϭͲϵϲ͘�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ tĂůůĞŵŝĂĐĞĂĞ ^ƉŽƌĞŶĚŽŶĞŵĂ ^ƉŽƌĞŶĚŽŶĞŵĂ�ĐĂƐĞŝ �ĂŝƌǇ ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘��ŚĂďĂůŝĞƌ͕��͕͘�'ĂůǌǇ͕�W͕͘�ϭϵϵϰ͘��ŽŶĐĞƌŶŝŶŐ�
^ƉŽƌĞŶĚŽŶĞŵĂ�ĐĂƐĞŝ��ĞƐŵĂǌŝĞƌĞƐ�΀&ƌĂŶĐĞ͕�ŵŽƵůĚƐ�ŝŶ�ĐŚĞĞƐĞƐ΁�
>ĂƚƚĞ�ϭϵ;ϲͿ�ϲϭϲͲϲϭϳ

��^�ϯϱϱ͘Ϯϵ �ĞƐŵĂǌŝğƌĞƐ͕�:͘�͘,͘:͕͘�ϭϴϮϳ͘��ŶŶĂůĞƐ�ĚĞƐ�^ĐŝĞŶĐĞƐ�
EĂƚƵƌĞůůĞƐ͕��ŽƚĂŶŝƋƵĞ�ϭϭ͗�ϮϰϲͲϮϰϵ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ ^ƚĂƌŵĞƌĞůůĂ ^ƚĂƌŵĞƌĞůůĂ�ďŽŵďŝĐŽůĂ tŝŶĞ �ŝĂŶŝ͕�D͕͘�DĂĐĐĂƌĞůůŝ͕�&͕͘�ϭϵϵϴ͘�KĞŶŽůŽŐŝĐĂů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ŶŽŶͲ
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ǁŝŶĞŵĂŬŝŶŐ͘�tŽƌůĚ�:�
DŝĐƌŽď��ŝŽƚ�ϭϰ͗�ϭϵϵʹϮϬϯ͘

��^�ϲϬϬϵ ZŽƐĂ͕�͘�͕͘�>ĂĐŚĂŶĐĞ͕�D͘�͕͘�ϭϵϵϴ͘�dŚĞ�ǇĞĂƐƚ�ŐĞŶƵƐ�
^ƚĂƌŵĞƌĞůůĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�^ƚĂƌŵĞƌĞůůĂ�ďŽŵďŝĐŽůĂ�ĐŽŵď͘�
ŶŽǀ͕͘�ƚŚĞ�ƚĞůĞŽŵŽƌƉŚ�ŽĨ��ĂŶĚŝĚĂ�ďŽŵďŝĐŽůĂ�;^ƉĞŶĐĞƌ͕�
'ŽƌŝŶ�Ğƚ�dƵůůŽĐŬͿ�DĞǇĞƌ�Ğƚ�zĂƌƌŽǁ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů�ϰϴ�ϭϰϭϯͲϭϰϭϳ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂƌĐŽƐŽŵĂƚĂĐĞĂĞ dŽƌƵůĂƐƉŽƌĂ dŽƌƵůĂƐƉŽƌĂ�ĚĞůďƌƵĞĐŬŝŝ �ĂŝƌǇ͕�tŝŶĞ tĞƐƚĂůů͕�^͕͘�&ŝůƌĞĞŶďŽƌŐ�͕K͕͘�ϭϵϵϴ͘�zĞĂƐƚ�ŽĐĐƵƌĂŶĐĞ�ŝŶ��ĂŶŝƐŚ�
ĨĞƚĂ�ĐŚĞĞƐĞƐ͘�&ŽŽĚ�DŝĐƌŽ͘�ϭϱ͕�ϮϭϱͲϮϮϮ͘ 
tǇĚĞƌ͕�d͘D͕͘�^ƉŝůůŵĂŶŶ͕�,͕͘�WƵŚĂŶ͕��͕͘�ϭϵϵϳ͘�/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�
ǇĞĂƐƚ�ĨůŽƌĂ�ŝŶ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�&ŽŽĚ�ƚĞĐŚŶŽů͘�ďŝŽƚĞĐŚŶŽů͘�ϯϱ͕�ϰ͕�
ϮϵϵͲϯϬϰ͘� � 
WĂŶĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͕͘�ϭϵϴϵ͘��ǇŶĂŵŝĐƐ�
ŽĨ�DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�
ƚŚĞ�hƚŝĞůͲZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ͘�ĂŶĚ��Ŷǀ͘�DŝĐƌŽďŝŽů͘� �
ϱϯϵͲϱϰϭ

�>/��ϮϯϬ KĚĂ͕�z͕͘�zĂďƵŬŝ͕�D͕͘�dŽŶŽŵƵƌĂ͕�<͕͘�&ƵŬƵŶĂŐĂ͕�D͕͘�ϭϵϵϳ͘�
ZĞĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�zĞĂƐƚ�^ƚƌĂŝŶƐ��ůĂƐƐŝĨ ŝĞĚ�ĂƐ�dŽƌƵůĂƐƉŽƌĂ�
ĚĞůďƌƵĞĐŬŝŝ�;>ŝŶĚŶĞƌͿ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϰϳ͕�ϭϭϬϮͲϭϭϬϲ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ dƌŝŐŽŶŽƉƐŝƐ dƌŝŐŽŶŽƉƐŝƐ�ĐĂŶƚĂƌĞůůŝŝ tŝŶĞ dŽƌŽ͕�D͘�͕͘�sĂǌƋƵĞǌ͕�&͕͘�ϮϬϬϮ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ďĞŚĂǀŝŽƵƌ�ŽĨ 
ĐŽŶƚƌŽůůĞĚ�ŵŝǆĞĚ�ĂŶĚ�ƐĞƋƵĞŶƚŝĂů�ĐƵůƚƵƌĞƐ�ŽĨ��ĂŶĚŝĚĂ�ĐĂŶƚĂƌĞůůŝŝ�
ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ǁŝŶĞ�ǇĞĂƐƚƐ͘�tŽƌůĚ�:�DŝĐƌŽď��ŝŽƚ�
ϭϴ͗�ϯϰϳʹϯϱϰ͘

�d���ϯϲϱϴϴ <ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘�ϮϬϬϳ͘DƵůƚŝŐĞŶĞ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞdƌŝĐŚŽŵŽŶĂƐĐƵƐ�͕�
tŝĐŬĞƌŚĂŵŝĞůůĂ�ĂŶĚ��ǇŐŽĂƐĐƵƐ�ǇĞĂƐƚ�ĐůĂĚĞƐ͕�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂů�ŽĨ�^ƵŐŝǇĂŵĂĞůůĂ�ŐĞŶ͘ŶŽǀ͘�ĂŶĚϭϰ�ŶĞǁƐƉĞĐŝĞƐ�
ĐŽŵďŝŶĂƚŝŽŶƐ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϳ�ϭϰϭʹϭϱϭ�

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�
ĂŶŽŵĂůƵƐ

tŝŶĞ <ƵƌŝƚĂ͕�K͕͘�ϮϬϬϴ͘�/ŶĐƌĞĂƐĞ�ŽĨ�ĂĐĞƚĂƚĞ�ĞƐƚĞƌͲŚǇĚƌŽůǇƐŝŶŐ�ĞƐƚĞƌĂƐĞ�
ĂĐƚŝǀŝƚǇ�ŝŶ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ĂŶĚ�
WŝĐŚŝĂ�ĂŶŽŵĂůĂ͘�:��ƉƉů�DŝĐƌŽďŝŽů�ϭϬϰ͗�ϭϬϱϭʹϭϬϱϴ͘

��^�ϱϳϱϵ <ƵƌƚǌŵĂŶ͕��͘�W͕͘�ZŽďŶĞƚƚ͕��͘�:͘�͕��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕�
�͕͘�ϮϬϬϴ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�
ŽĨ�WŝĐŚŝĂ͕�/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϴ͗ϵϯϵͲϱϰ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ƉŝũƉĞƌŝ� tŝŶĞ �ĂŐŽƌĐ͕�d͕͘�DĂƌĂǌ͕��͕͘��ĂĚĞǌ͕�E͕͘�WŽǀŚĞ�:ĞŵĞĐ͕�<͕͘�WĞƚĞƌ͕�'͕͘�
ZĞƐŶŝŬ͕�D͕͘�EĞŵĂŶŝĐ͕�:͕͘�ZĂƐƉŽƌ͕�W͕͘�ϮϬϬϭ͘�/ŶĚŝŐĞŶŽƵƐ�ǁŝŶĞ�
ŬŝůůĞƌ�ǇĞĂƐƚ�ĂŶĚ�ƚŚĞƌŝƌ�ĂƉƉůŝĐĂƚŝŽŶ�ĂƐ�Ă�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ŝŶ�ǁŝŶĞ� �
ĨĞƌŵĞŶƚĂƚŝŽŶ͘��&ŽŽĚ�DŝĐƌŽ͘�ϮϬϬϭ͕�ϭϴ͕�ϰϰϭͲϰϱϭ

��^�Ϯϴϴϳ <ƵƌƚǌŵĂŶ͕��͘�W͕͘�ZŽďŶĞƚƚ͕��͘�:͕͘�Θ��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕�
�͘�;ϮϬϬϴͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�
ŽĨ�ƉŝĐŚŝĂ͕�ŝƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�ǁŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ�ďĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�ůŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
ǁŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘͘�&ĞŵƐ�zĞĂƐƚ�ZĞƐĞĂƌĐŚ͕�ϴ;ϲͿ͕�
ϵϯϵͲϵϱϰ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ �ŝƉŽĚĂƐĐĂĐĞĂĞ zĂƌƌŽǁŝĂ zĂƌƌŽǁŝĂ�ůŝƉŽůǇƚŝĐĂ �ĂŝƌǇ �ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͕͘��;�ĚƐ͘Ϳ͕�ϮϬϬϯ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�
ĂŶĚ�ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘�

��^�ϲϭϮϰ tĂůƚ͕�:͘W͘�ǀĂŶ�ĚĞƌ͖�ǀŽŶ��ƌǆ͕�:͘�͕͘�ϭϵϴϬ͘�dŚĞ�ǇĞĂƐƚ�ŐĞŶƵƐ�
zĂƌƌŽǁŝĂ�ŐĞŶ͘�ŶŽǀ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϰϲ͕�
ϱϭϳͲϱϮϭ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ŬŽŵďƵĐŚĂĞŶƐŝƐ

<ŽŵďƵĐŚĂ :ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͕͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͕͘�ϮϬϭϰ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶ
DŝĐƌŽďŝŽůŽŐǇ͕��ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�
dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�
^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�sŽů͘�ϭϯ

��^�ϴϴϰϵ ZĂƉŝĚ�ŝĚĞŶƚŝĨ ŝĐĂƚŝŽŶ�ŽĨ��ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝƚŚ�
ŐĞŶƵƐͲƐƉĞĐŝĨŝĐ�ƉƌŝŵĞƌƐ͘�,ƵůŝŶ�D͕�tŚĞĂůƐ��͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϬϭϰ�DĂƌ�ϯ͖ϭϳϯ͗ϵͲϭϯ͘

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇŐŽƐĂĐŚĂƌŽŵǇĐĞƐ �ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ ^ŽǇ ,ĞƐƐĞůƚŝŶĞ͕��͘t͕͘�^ŚŝďĂƐĂŬŝ͕�<͕͘�ϭϵϲϭ͘�DŝƐŽ///͘�WƵƌĞ��ƵůƚƵƌĞ�
&ĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϵ͗�
ϱϭϱʹϱϭϴ 
^ƵĞǌĂǁĂ͕�z͕͘�^ƵǌƵŬŝ͕�D͕͘�DŽƌŝ͕�,͕͘�ϮϬϬϴ͘�'ĞŶŽƚǇƉŝŶŐ�ŽĨ�Ă�DŝƐŽ�
ĂŶĚ�^ŽǇ�^ĂƵĐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�zĞĂƐƚ͕��ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ͕�
�ĂƐĞĚ�ŽŶ�^ĞƋƵĞŶĐĞ��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�WĂƌƚŝĂů�Ϯϲ^�ZŝďŽƐŽŵĂů�ZE��
'ĞŶĞ�ĂŶĚ�dǁŽ�/ŶƚĞƌŶĂů�dƌĂŶƐĐƌŝďĞĚ�^ƉĂĐĞƌƐ͕��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů�
�ŝŽĐŚĞŵ͘�ϳϮ͗ϮϰϱϮͲϱ͘�  
^ŽůŝĞƌŝ͕�>͕͘�'ŝƵĚŝĐŝ͕�W͕͘�ϮϬϬϴ͘�zĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�dƌĂĚŝƚŝŽŶĂů�
�ĂůƐĂŵŝĐ�sŝŶĞŐĂƌ͗�ĞĐŽůŽŐŝĐĂů�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĨĞĂƚƵƌĞƐ͘ 
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϮϱ;ϭͿ͗ϯϲͲϰϱ͘

��^�ϳϯϮ >ŽĚĚĞƌ�Θ�<ƌĞŐĞƌͲǀĂŶ�Zŝũ�ϭϵϴϰ͕�dŚĞ�zĞĂƐƚ͗�Ă�dĂǆŽŶŽŵŝĞ�
^ƚƵĚǇ�Ɖ͘ϰϲϮ

&ƵŶŐŝ �ƐĐŽŵǇĐŽƚĂ ^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ �ǇŐŽƚŽƌƵůĂƐƉŽƌĂ �ǇŐŽƚŽƌƵůĂƐƉŽƌĂ�ĨůŽƌĞŶƚŝŶĂ �ĂŝƌǇ �ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͕͘��;�ĚƐ͘Ϳ͕�ϮϬϬϯ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�
ĂŶĚ�ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘�

��^�ϲϰϳ <ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͕͘�ϮϬϭϭ͘�dŚĞ�zĞĂƐƚƐ͗�
��dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ͕�ϱƚŚ�ĞĚŝƚŝŽŶ͘�ϯ�sŽů͘��ŵƐƚĞƌĚĂŵ͗�
�ůƐĞǀŝĞƌ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘
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�ƵůůĞƟŶ 
ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƟŽŶ

/ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ� 
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/ƐƐƵĞ�ŶƵŵďĞƌͬĞĚŝƚŝŽŶ͗�ϱϭϰͬϮϬϮϮ�
�ĂƚĞ�ƉƵďůŝƐŚĞĚ͗�:ĂŶƵĂƌǇ�ϮϬϮϮ

WƵďůŝƐŚĞĚ�ďǇ�ƚŚĞ�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ�;/�&Ϳ��/^�>͕�^ŝůǀĞƌ��ƵŝůĚŝŶŐ͕�
�ŽƵůĞǀĂƌĚ��ƵŐƵƐƚĞ�ZĞǇĞƌƐ�ϳϬͬ�͕��ͲϭϬϯϬ��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ͘�  
ǁǁǁ͘ĨŝůͲŝĚĨ͘ŽƌŐ�

EŽ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĨŽƌ�ůŽƐƐ�Žƌ�ĚĂŵĂŐĞ�ĐĂƵƐĞĚ�ƚŽ�ĂŶǇ�ƉĞƌƐŽŶ�ĂĐƚŝŶŐ�Žƌ�ƌĞĨƌĂŝŶŝŶŐ�ĨƌŽŵ�ĂĐƚŝŽŶ�
ĂƐ� Ă� ƌĞƐƵůƚ� ŽĨ� ƚŚĞ�ŵĂƚĞƌŝĂů� ŝŶĐůƵĚĞĚ� ŝŶ� ƚŚŝƐ� ƉƵďůŝĐĂƚŝŽŶ� ĐĂŶ� ďĞ� ĂĐĐĞƉƚĞĚ� ďǇ� ƚŚĞ� ĂƵƚŚŽƌƐ�
Žƌ� /�&͘� dŚŝƐ� ŐƵŝĚĂŶĐĞ� ǁĂƐ� ƉƌŽĚƵĐĞĚ� ďǇ� ƚŚĞ� /�&� ^ƚĂŶĚŝŶŐ� �ŽŵŵŝƚƚĞĞ� ŽŶ�DŝĐƌŽďŝŽůŽŐŝĐĂů�
,ǇŐŝĞŶĞ͘�

�ĂƚĞ�ƉƵďůŝƐŚĞĚ͗�:ĂŶƵĂƌǇ�ϮϬϮϮ͘�
/^^E�ϬϮϱϬͲϱϭϭϴ�

Ξ�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ��/^�>�:ĂŶƵĂƌǇ�ϮϬϮϮ͘��ŽƉǇƌŝŐŚƚ�
ŝŶ�Ăůů�Žƌ�ƉĂƌƚ�ŽĨ�ƚŚŝƐ�ƉƵďůŝĐĂƚŝŽŶ�ƌĞƐƚƐ�ǁŝƚŚ�/�&͘�^ĂǀĞ�ǁŚĞƌĞ�ĂŶĚ�ƚŽ�
ƚŚĞ�ĞǆƚĞŶƚ�ĞǆƉƌĞƐƐůǇ�ƉĞƌŵŝƚƚĞĚ�ǁŝƚŚŝŶ�ƚŚŝƐ�ĚŽĐƵŵĞŶƚ͕�ŶŽ�ƉĂƌƚ�ŽĨ�
ƚŚŝƐ�ǁŽƌŬ�ŵĂǇ�ďĞ�ƌĞƉƌŽĚƵĐĞĚ�Žƌ�ƵƐĞĚ�ŝŶ�ĂŶǇ�ĨŽƌŵ�Žƌ�ďǇ�ĂŶǇ�ŵĞĂŶƐ�
ŝŶĐůƵĚŝŶŐ�ŐƌĂƉŚŝĐ͕�ĞůĞĐƚƌŽŶŝĐ͕�Žƌ�ŵĞĐŚĂŶŝĐĂů͕�ŝŶĐůƵĚŝŶŐ�ƉŚŽƚŽĐŽƉǇŝŶŐ͕�
ƌĞĐŽƌĚŝŶŐ͕�ƚĂƉŝŶŐ�Žƌ�ǁĞď�ĚŝƐƚƌŝďƵƚŝŽŶ͕�ǁŝƚŚŽƵƚ�ƚŚĞ�ǁƌŝƚƚĞŶ�
ƉĞƌŵŝƐƐŝŽŶ�ŽĨ�/�&�Žƌ�ŝŶ�ůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ƌƵůĞƐ�ŽĨ�ĂŶ�ĞǆŝƐƚŝŶŐ�ůŝĐĞŶĐĞ͘

/ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ� 
ĐƵůƚƵƌĞƐ�ǁŝƚŚ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƟŽŶ�
ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ
hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ�IDF  
EΣϯϳϳͲϮϬϬϮ͕�EΣϰϱϱͲϮϬϭϮ�ĂŶĚ�EΣϰϵϱͲϮϬϭϴ
&ƌĂŶĕŽŝƐ��ŽƵƌĚŝĐŚŽŶ1,2Ύ͕��ŶĚƌĞĂ��ƵĚĚĞͲEŝĞŬŝĞů3͕��ƵƌĠůŝĞ��ƵďŽŝƐ4,  
�ƵƌĞƐĂ�&ƌŝƚǌ5͕�:ĞĂŶͲ>ŽƵŝƐ�,ĂƚƚĞ6͕�^ǀĞŶĚ�>ĂƵůƵŶĚ7͕�KůŝǀŝĂ�DĐ�ƵůŝĨĨĞϴ,  
�ƌƚŚƵƌ��͘�KƵǁĞŚĂŶĚϵ͕�^Ƶ�zĂŽ10͕��ŶŶĂďĞůůĞ��ŐŽĚĂ6͕�sĠƌŽŶŝƋƵĞ��ƵůŝĂŶŝ11, 
>ŽƌĞŶǌŽ�DŽƌĞůůŝ2

�&&/>/�d/KE^͗
ϭͲ &ŽŽĚ�^ĂĨĞƚǇ͕ �DŝĐƌŽďŝŽůŽŐǇ͕ �,ǇŐŝĞŶĞ͕�ϭϲ�ZƵĞ�'ĂƐƚŽŶ�ĚĞ��ĂŝůůĂǀĞƚ͕�ϳϱϬϭϱ�WĂƌŝƐ͕�&ƌĂŶĐĞ͘
ϮͲ &ĂĐŽůƚă�Ěŝ�^ĐŝĞŶǌĞ�ĂŐƌĂƌŝĞ͕�ĂůŝŵĞŶƚĂƌŝĞ�ĂŵďŝĞŶƚĂůŝ͕�hŶŝǀĞƌƐŝƚă��ĂƩŽůŝĐĂ�ĚĞů�^ĂĐƌŽ��ƵŽƌĞ͕�WŝĂĐĞŶǌĂͲ�ƌĞŵŽŶĂ͕�/ƚĂůǇ͘
ϯͲ /&&�,ĞĂůƚŚ�Θ��ŝŽƐĐŝĞŶĐĞƐ͕�/ŶƚĞƌŶĂƟŽŶĂů�&ůĂǀŽƌƐ�Θ�&ƌĂŐƌĂŶĐĞƐ͕��ƵƐĐŚͲ:ŽŚĂŶŶƐĞŶͲ^ƚƌ͘ �ϭ͕��ͲϮϱϴϵϵ�EŝĞďƺůů͕�'ĞƌŵĂŶǇ͘
ϰͲ /ŶƚĞƌŶĂƟŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƟŽŶ͕�ϳϬ��ŽƵůĞǀĂƌĚ��ƵŐƵƐƚĞ�ZĞǇĞƌƐ͕�ϭϬϯϬ��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ͘
ϱͲ /&&�,ĞĂůƚŚ�Θ��ŝŽƐĐŝĞŶĐĞƐ͕�/ŶƚĞƌŶĂƟŽŶĂů�&ůĂǀŽƌƐ�ĂŶĚ�&ƌĂŐƌĂŶĐĞƐ͕�ϮϬ�ƌƵĞ��ƌƵŶĞů͕�ϳϱϬϭϳ�WĂƌŝƐ͕�&ƌĂŶĐĞ͘
ϲͲ >ĂĐƚĂůŝƐ�ZΘ��ZĞƟĞƌƐ͕�ϴ�&ƌŽŵǇ͕ �ϯϱϮϰϬ�ZĞƟĞƌƐ͕�&ƌĂŶĐĞ͘
ϳͲ �Śƌ͘ �,ĂŶƐĞŶ��ͬ^͕��ŐĞƌŶ��ůůĠ�Ϯϰ͕�ϮϵϳϬ�,ŽĞƌƐŚŽůŵ͕��ĞŶŵĂƌŬ͘
ϴͲ dĞĂŐĂƐĐ�&ŽŽĚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�DŽŽƌĞƉĂƌŬ͕�&ĞƌŵŽǇ͕ ��ŽƌŬ͕�/ƌĞůĂŶĚ͘
ϵͲ /&&�,ĞĂůƚŚ�Θ��ŝŽƐĐŝĞŶĐĞƐ͕�/ŶƚĞƌŶĂƟŽŶĂů�&ůĂǀŽƌƐ�Θ�&ƌĂŐƌĂŶĐĞƐ͕�^ŽŬĞƌŝƚĞŚƚĂĂŶƟĞ�ϮϬ͕�&/EͲϬϮϰϲϬ�<ĂŶƚǀŝŬ͕�&ŝŶůĂŶĚ͘
ϭϬͲ �ŚŝŶĂ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ŽĨ�&ŽŽĚ�Θ�&ĞƌŵĞŶƚĂƟŽŶ�/ŶĚƵƐƚƌŝĞƐ͕��ŚŝŶĂ��ĞŶƚĞƌ�ŽĨ�/ŶĚƵƐƚƌŝĂů��ƵůƚƵƌĞ��ŽůůĞĐƟŽŶ͕��ƵŝůĚŝŶŐ�ϲ͕

EŽ͘Ϯϰ͕�:ŝƵǆŝĂŶƋŝĂŽǌŚŽŶŐ�ZŽĂĚ͕��ŚĂŽǇĂŶŐ��ŝƐƚƌŝĐƚ͕��ĞŝũŝŶŐ͕�ϭϬϬϬϭϱ�W͘Z͘�ŚŝŶĂ͘
ϭϭͲ �Śƌ͘ �,ĂŶƐĞŶ�^�^͕�ƌŽƵƚĞ�Ě �͛ƵůŶĂǇ͕ �ϵϭϭϴϬ�^ĂŝŶƚͲ'ĞƌŵĂŝŶͲůğƐͲ�ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͘
Ύ �ŽƌƌĞƐƉŽŶĚŝŶŐ�ĂƵƚŚŽƌ͗�&ƌĂŶĕŽŝƐ��ŽƵƌĚŝĐŚŽŶ

dĞů͗͘�нϯϯ�ϲ�Ϯϰ�ϳϱ�Ϯϭ�ϰϵ
�ͲŵĂŝů�ĂĚĚƌĞƐƐ͗�ĨƌĂŶĐŽŝƐ͘ďŽƵƌĚŝĐŚŽŶΛŐŵĂŝů͘ĐŽŵ

/ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ�
ĐƵůƚƵƌĞƐ�ǁŝƚŚ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƟŽŶ�
ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ

hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƟŶ�ŽĨ�ƚŚĞ�ŝĚĨ�
EΣϯϳϳͲϮϬϬϮ͕�EΣϰϱϱͲϮϬϭϮ�ĂŶĚ�EΣϰϵϱͲϮϬϭϴ

&KZ�tKZ�
tŚĞŶ�ƉƵďůŝƐŚŝŶŐ� ƚŚĞ� ĨŝƌƐƚ� ŝŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů� ĨŽŽĚ�ĐƵůƚƵƌĞƐ� ŝŶ�ϮϬϬϮ͕�Ă�ƉƌŽũĞĐƚ�ŽŶ� ƚŚĞ�
ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ŽĨ� ƚŚĞ� ƐĂĨĞƚǇ� ŽĨ�ŵŝĐƌŽďŝĂů� ĨŽŽĚ� ĐƵůƚƵƌĞƐ͕� ŝƚ�ǁĂƐ� ŬŶŽǁŶ� ƚŚĂƚ� ƵƉĚĂƚŝŶŐ� ƚŚĞ�
ŝŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ƐƉĞĐŝĞƐ�ƵƐĞĚ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ�ǁŽƵůĚ�ďĞ�Ă�ŶĞǀĞƌͲĞŶĚŝŶŐ�
ƚĂƐŬ͘� �

/Ŷ�ĐŽŶƐĞƋƵĞŶĐĞ͕�ǁŽƌŬ�ŚĂƐ�ĐŽŶƚŝŶƵĞĚ�ŽŶ�ƚŚĞ�ƉƵďůŝĐĂƚŝŽŶ�ĂŶĚ�ŝƚ�ŝƐ͕�ƚŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�Ă�
ƚŚŽƌŽƵŐŚ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�ĞŵĞƌŐŝŶŐ�ƐĐŝĞŶƚŝĨŝĐ�ĞǀŝĚĞŶĐĞ͘�

dŚĞ�ĐƵƌƌĞŶƚ�/�&��ƵůůĞƚŝŶ�ƉƌŽǀŝĚĞƐ�ĂŶ�ƵƉĚĂƚĞĚ�ŝŶǀĞŶƚŽƌǇ�ƚŚĂƚ�ƌĞƉůĂĐĞƐ�ƚŚĞ�ŽŶĞƐ�ƉƵďůŝƐŚĞĚ�ŝŶ�
ϮϬϬϮ͕�ϮϬϭϮ�ĂŶĚ�ϮϬϭϴ͘�/ƚ�ŝŶĐůƵĚĞƐ�ĨƵƌƚŚĞƌ�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĂŶ�ƵƉĚĂƚĞ�ŽĨ�ƚĂǆŽŶŽŵǇ͘�
�ĞĐĂƵƐĞ�ƚŚĞ�ŵŝĐƌŽďŝĂů� ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ĐĂŶ�ďĞ�ƵƐĞĚ� ŝŶ�ǀĂƌŝŽƵƐ�ĨŽŽĚ�ŵĂƚƌŝĐĞƐ͕� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ�
ŚĂƐ�ĂůƐŽ�ďĞĞŶ�ĞǆƚĞŶĚĞĚ�ƚŽ�ŽƚŚĞƌ�ĨŽŽĚ�ŵĂƚƌŝĐĞƐ�ƚŚĂŶ�ƐŝŵƉůǇ�ĚĂŝƌǇ�ĂŶĚ�ŝƚ�ĐŽŶƐŝĚĞƌƐ�ŵƵůƚŝƉůĞ�
ĨŽŽĚ�ƐŽƵƌĐĞƐ�ĨŽƌ�Ă�ĨŽŽĚ�ƐƉĞĐŝĞƐ�ǁŚĞƌĞ�ƚŚĞ�ŝŶǀĞŶƚŽƌǇ�ǁĂƐ�ŝŶŝƚŝĂůůǇ�ĨŽĐƵƐƐŝŶŐ�ŵŽƐƚůǇ�ŽŶ�ĚĂŝƌǇ�
ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ͘�

dŚĞ�ǁŽƌŬ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�Ă�ũŽŝŶƚ��ĐƚŝŽŶ�dĞĂŵ�ŽĨ�ƚŚĞ�̂ ƚĂŶĚŝŶŐ��ŽŵŵŝƚƚĞĞ�ŽŶ�DŝĐƌŽďŝŽůŽŐŝĐĂů�
,ǇŐŝĞŶĞ� ;^�D,Ϳ�ĂŶĚ� ƚŚĞ�^ƚĂŶĚŝŶŐ��ŽŵŵŝƚƚĞĞ�ŽŶ��ĂŝƌǇ� ^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ� ;^��^dͿ͘�
dŚĞ�ƉƌĞƐĞŶƚ�ŝŶǀĞŶƚŽƌǇ�ŚĂƐ�ďĞĞŶ�ĐŽŶƐŽůŝĚĂƚĞĚ�ĂŶĚ�ĨŝŶĂůŝǌĞĚ�ǁŝƚŚ�ĐŽŵŵĞŶƚƐ�ƌĞĐĞŝǀĞĚ�ĨƌŽŵ�
ŵĞŵďĞƌƐ�ŽĨ�^�D,͕�^��^d�ĂŶĚ�/�&�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞƐ͘

�ůů� ĐŽŶƚƌŝďƵƚŽƌƐ� ĂƌĞ� ĂĐŬŶŽǁůĞĚŐĞĚ� ĨŽƌ� ƚŚĞŝƌ� ƉĂƌƚŝĐŝƉĂƚŝŽŶ� ŝŶ� ƚŚŝƐ� ĞǆƚĞŶƐŝǀĞ� ǁŽƌŬ� ǁŚŝĐŚ�
ǁĂƐ� ĐŽŵƉůĞƚĞĚ� ŝŶ� ĚƵĞ� ƚŝŵĞ͘� dŚŝƐ� �ĐƚŝŽŶ� dĞĂŵ� ǁŝůů� ƌĞŵĂŝŶ� ĂĐƚŝǀĞ� ŝŶ� ŽƌĚĞƌ� ƚŽ� ŵŽŶŝƚŽƌ�
ĚĞǀĞůŽƉŵĞŶƚƐ�ĂŶĚ�ĚĞĐŝĚĞ�ŽŶ�ƚŚĞ�ŝŶŝƚŝĂƚŝŽŶ�ŽĨ�Ă�ĨƵƚƵƌĞ�ƵƉĚĂƚĞ�ďĂƐĞĚ�ŽŶ�Ă�ŶƵŵďĞƌ�ŽĨ�ƐƉĞĐŝĞƐ�
ƌĞĐĞŝǀĞĚ�ĨŽƌ�ŝŶĐůƵƐŝŽŶ�ĂŶĚͬŽƌ�ŵĂũŽƌ�ƚĂǆŽŶŽŵŝĐĂů�ĐŚĂŶŐĞƐ͘

tĞ�ŚŽƉĞ�ǇŽƵ�ǁŝůů�ĨŝŶĚ�ƚŚŝƐ�ďƵůůĞƚŝŶ�ƵƐĞĨƵů͘�

�ŶũŽǇ�ƌĞĂĚŝŶŐ�ŝƚ͊

�ĂƌŽůŝŶĞ��ŵŽŶĚ 
�ŝƌĞĐƚŽƌ�'ĞŶĞƌĂů 
/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ
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�KEd�Ed^

^ƵďƐĐƌŝƉƟŽŶ�ƉƌŝĐĞ�ĨŽƌ�ƚŚĞ�ĞůĞĐƚƌŽŶŝĐ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ϮϬϮϮ��ƵůůĞƟŶƐ�͗�ϲϬϬ��ƵƌŽ�ĨŽƌ�Ăůů�ŝƐƐƵĞƐ͘
WůĂĐĞ�ǇŽƵƌ�ŽƌĚĞƌ�Ăƚ�͗�/Ed�ZE�d/KE�>���/Zz�&���Z�d/KE��/^�>�ͬ�&���Z�d/KE�/Ed�ZE�d/KE�>���h�>�/d͘
�ŽƵůĞǀĂƌĚ��ƵŐƵƐƚĞ�ZĞǇĞƌƐ͕�ϳϬͬ��Ͳ�ϭϬϯϬ��ƌƵƐƐĞůƐ�;�ĞůŐŝƵŵͿ
dĞůĞƉŚŽŶĞ�͗�нϯϮ�Ϯ�ϯϮϱ�ϲϳ�ϰϬ�Ͳ��ͲŵĂŝů�͗�ŽƌĚĞƌƐΛĮůͲŝĚĨ͘ ŽƌŐ�Ͳ�ŚƩƉ͗ͬͬǁǁǁ͘ĮůͲŝĚĨ͘ ŽƌŐ

ϭ͘�/ŶƚƌŽĚƵĐƚŝŽŶ͗���ƉŽƐŝƚŝǀĞ�ůŝƐƚ�ĨŽƌ�ƵƐĞ�ŽĨ�ĨŽŽĚ�ĐƵůƚƵƌĞƐ ��͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ ͘ϭ

Ϯ͘�/ŶĐůƵƐŝŽŶ�ƉƌŽĐĞƐƐ�ĨŽƌ�ŶĞǁ�ĨŽŽĚ�ĐƵůƚƵƌĞ�ƐƉĞĐŝĞƐ��͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ ͘3

ϯ͘ �ŚĂŶŐĞƐ�ŝŶ�ƚĂǆŽŶŽŵǇ �͘ � ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘ϱ

ϰ͘ �ƌŽƐƐͲKǀĞƌ�&ĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ƚŽ�ǀĂƌŝŽƵƐ�ĨŽŽĚ�ŵĂƚƌŝĐĞƐ �͘� ͘� ͘� ͘� ͘� ͘� ͘ϲ

ϱ͘��ŽŶĐůƵƐŝŽŶ ��͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ ͘ϴ

ϲ͘�/ŶǀĞŶƚŽƌǇ�ŽĨ�DŝĐƌŽďŝĂů�&ŽŽĚ��ƵůƚƵƌĞƐ͕��ƵůůĞƚŝŶ�ϱϭϰ�Ͳ�ϮϬϮϮ ��͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ ͘ϵ

ϳ͘�ZĞĨĞƌĞŶĐĞƐ ��͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ �͘ � ϭϳϬ

�ŶŶĞǆ�ϭ͗��ĞĨŝŶŝƚŝŽŶƐ �͘ � ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ϭϳϮ

�ŶŶĞǆ�Ϯ͗�WƌŽĐĞƐƐ�ĨŽƌ�^ƉĞĐŝĞƐ�/ŶĐůƵƐŝŽŶ �͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ͘� ϭϳϰ

/ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ǁŝƚŚ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ŝŶ�
ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ 
hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ�/�&�EΣϯϳϳͲϮϬϬϮ͕�EΣϰϱϱͲϮϬϭϮ�ĂŶĚ�EΣ
ϰϵϱͲϮϬϭϴ

��^dZ��d

^ŝŶĐĞ�ϮϬϬϮ͕�ƚŚĞ�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ�;/�&Ϳ͕�ŝŶ�ĐŽůůĂďŽƌĂƚŝŽŶ�ǁŝƚŚ�ƚŚĞ��ƵƌŽƉĞĂŶ�
&ŽŽĚ� ĂŶĚ� &ĞĞĚ� �ƵůƚƵƌĞƐ� �ƐƐŽĐŝĂƚŝŽŶ� ;�&&��Ϳ͕� ŚĂƐ� ďĞĞŶ� ĐŽŶĚƵĐƚŝŶŐ� Ă� ƉƌŽũĞĐƚ� ŽŶ�
ƚŚĞ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ� ŽĨ� ƚŚĞ� ƐĂĨĞƚǇ� ŽĨ� ŵŝĐƌŽďŝĂů� ĨŽŽĚ� ĐƵůƚƵƌĞƐ͘� dŚĞ� ĨŝƌƐƚ� ŝŶǀĞŶƚŽƌǇ� ŽĨ�
ĨŽŽĚ� ĐƵůƚƵƌĞƐ� ǁĂƐ� ƉƵďůŝƐŚĞĚ� ŝŶ� ϮϬϬϮ� ΀ϭϰ͕� ϭϱ΁͕� ƚŚĞ� ƐĐŝĞŶƚŝĨŝĐ� ƌĂƚŝŽŶĂůĞ� ĨŽƌ� ƚŚĞ�
ŝŶǀĞŶƚŽƌǇ� ŽĨ�ŵŝĐƌŽďŝĂů�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ĂƐ�ƐĂĨĞ�ĨŽƌ�ƵƐĞ�ŝŶ�ĨŽŽĚ�ƉƌŽĚƵĐƚ;ƐͿ�
ǁĂƐ� ƉƵďůŝƐŚĞĚ� ŝŶ� Ă� ƉĞĞƌ� ƌĞǀŝĞǁ� ũŽƵƌŶĂů� ŝŶ� ϮϬϭϮ� ΀ϭ΁͕� ĂŶĚ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ� ƵƉĚĂƚĞĚ�
ĂĐĐŽƌĚŝŶŐůǇ�΀Ϯ͕�ϯ͕�ϰ΁͘�

dŚĞ� ŝŶǀĞŶƚŽƌǇ� ǁĂƐ� ƵƉĚĂƚĞĚ� ĨŽƌ� Ă� ƚŚŝƌĚ� ƚŝŵĞ� ŝŶ� ϮϬϭϴ� ΀ϱ΁� ƚŽ� ŝŶĐůƵĚĞ� ĨƵƌƚŚĞƌ� ĨŽŽĚ�
ĐƵůƚƵƌĞƐ� ƐƉĞĐŝĞƐ� ĂŶĚ� ĂŶ� ƵƉĚĂƚĞ� ŽĨ� ƚĂǆŽŶŽŵǇ͘� /ƚ� ǁĂƐ� ƚŚĞŶ� ĚĞĐŝĚĞĚ� ƚŽ� ĞǆƚĞŶĚ� ƚŚĞ�
ŝŶǀĞŶƚŽƌǇ� ƚŽ�ŽƚŚĞƌ�ĨŽŽĚ�ŵĂƚƌŝĐĞƐ�ƚŚĂŶ�ĚĂŝƌǇ�ĂŶĚ�ĐŽŶƐŝĚĞƌ�ŵƵůƚŝƉůĞ�ĨŽŽĚ�ƐŽƵƌĐĞƐ�ĨŽƌ�Ă�
ĨŽŽĚ�ƐƉĞĐŝĞƐ�ǁŚĞƌĞǀĞƌ�ƚŚĞ�ŝŶǀĞŶƚŽƌǇ�ǁĂƐ�ŝŶŝƚŝĂůůǇ�ĨŽĐƵƐŝŶŐ�ŵŽƐƚůǇ�ŽŶ�ĚĂŝƌǇ�ĨĞƌŵĞŶƚĞĚ�
ĨŽŽĚ�ƉƌŽĚƵĐƚƐ͘

�� ƋƵĞƐƚŝŽŶŶĂŝƌĞ� ǁĂƐ� ƐĞŶƚ� ƚŽ� Ăůů� ŶĂƚŝŽŶĂů� ĐŽŵŵŝƚƚĞĞƐ� ŽĨ� ƚŚĞ� /�&� ŝŶ� ϮϬϮϬ� ĨŽƌ�
ŝŶĐůƵƐŝŽŶ� ŽĨ� ŶĞǁ� ƐƉĞĐŝĞƐ͕� ŶĞǁ� ĨŽŽĚ� ƵƐĂŐĞƐ� ĂŶĚ� ĂŶ� ƵƉĚĂƚĞĚ� ƚĂǆŽŶŽŵǇ͘� dŚĞ� ĐƵƌƌĞŶƚ�
/�&� �ƵůůĞƚŝŶ� ƉƌŽǀŝĚĞƐ� ĂŶ� ƵƉĚĂƚĞĚ� ŝŶǀĞŶƚŽƌǇ� ƚŚĂƚ� ƌĞƉůĂĐĞƐ� ƚŚĞ� ŽŶĞƐ� ƉƵďůŝƐŚĞĚ� ŝŶ�
ϮϬϬϮ͕� ϮϬϭϮ� ĂŶĚ� ϮϬϭϴ͘� dŚĞ� ĐŚĂŶŐĞƐ� ŝŶ� ƚŚĞ� ĐŽŵƉŽƐŝƚŝŽŶ� ĂŶĚ� ůĂǇŽƵƚ� ŽĨ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ�
ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚĞ�ďƵůůĞƚŝŶ͘

<ĞǇǁŽƌĚƐ͗ Food cultures, fermentation, fermented foods, food usage, taxonomy, 
safety demonstration, history of use.

ϭϳϰ�ƉĂŐĞƐ�;�ϰͿ�ŝŶ��ŶŐůŝƐŚ

�ƵůůĞƚŝŶ�ŽĨ�/�&�EΣ�ϱϭϰͬϮϬϮϮ�ʹ�WƌŝĐĞ͗�&ƌĞĞ�ŽĨ�ĐŚĂƌŐĞ
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��<EKt>��'�D�Ed^
/�&�ǁŝƐŚĞƐ� ƚŽ� ƚŚĂŶŬ� ƚŚĞ��ĐƚŝŽŶ� dĞĂŵ�ƵŶĚĞƌ� ƚŚĞ� ^ƚĂŶĚŝŶŐ� �ŽŵŵŝƚƚĞĞ� ŽŶ�DŝĐƌŽďŝŽůŽŐŝĐĂů�
,ǇŐŝĞŶĞ� ƵŶĚĞƌ� ƚŚĞ� ůĞĂĚĞƌƐŚŝƉ� ŽĨ� &ƌĂŶĕŽŝƐ� �ŽƵƌĚŝĐŚŽŶ� ;&ZͿ͕� ĂŶĚ� ŝƚƐ�ŵĞŵďĞƌƐ͗� �ůŶĂ� �ƵǇƐ�
;��Ϳ͕� �ƵƌĠůŝĞ� �ƵďŽŝƐ� ;/�&Ϳ͕� :ĂŵĞƐ� ,ĂƌŶĞƚƚ� ;E�Ϳ͕� ZŝǁĂŶŽŶ� >ĞŵĞĞͲDŝĐŚĞů� ;&ZͿ͕� �ĚƌŝĂŶĂ�
>ŽďĂĐǌ�;WKͿ͕�,Ăƌƌŝ�DćŬŝǀƵŽŬŬŽ�;&/Ϳ͕�DĂƌƚĂ�DŝŬƐ�;WKͿ͕�WŚŽƚŝƐ�WĂƉĂĚĞŵĂƐ�;�zͿ͕�zĂŽ�^Ƶ�;�EͿ͕�
�ŶŶĂďĞůůĞ��ŐŽĚĂ�;&ZͿ͕�sĠƌŽŶŝƋƵĞ��ƵůŝĂŶŝ�;&ZͿ͕�>ŽƌĞŶǌŽ�DŽƌĞůůŝ�;/dͿ͕�<ĂƌĞŶ�dƌŝŽŶĂ�,ƵŶƚ�;/�Ϳ͕�
�ŶĚƌĞĂ��ƵĚĚĞͲEŝĞŬŝĞů�;��Ϳ͕��ŶĚƌĞǁ�WĂƚƌŝĐŬ�;E�Ϳ͕��ƌƚŚƵƌ�KƵǁĞŚĂŶĚ�;&/Ϳ͕�hĞůŝ�ǀŽŶ��Ś�;�,Ϳ͕�
�ŵĂŶĚĞĞƉ��ŚŝůůŽŶ�;h^Ϳ͕�^ǀĞŶĚ�>ĂƵůƵŶĚ�;�<Ϳ͕�:ƵůŝĂŶŽ��Ğ��ĞĂ�>ŝŶĚŶĞƌ�;�ZͿ͕�KůŝǀŝĂ�DĐ�ƵůŝĨĨĞ�
;/�Ϳ͕�:ĞĂŶͲ>ŽƵŝƐ�,ĂƚƚĞ�;&ZͿ͘�

dŚĞ��ĐƚŝŽŶ�dĞĂŵ�ŵĞŵďĞƌƐ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƚŚĂŶŬ�ƚŚĞ�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞƐ�ĨŽƌ�ƚŚĞŝƌ�ƐƵƉƉŽƌƚ�ŽŶ�
ƚŚŝƐ�ƉƌŽũĞĐƚ�ĂŶĚ�ĨŽƌ�ƚŚĞ�ŶƵŵĞƌŽƵƐ�ƐƵŐŐĞƐƚŝŽŶƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ŝŶĐŽƌƉŽƌĂƚŝŽŶ�ŽĨ�ŶĞǁ�ƐƉĞĐŝĞƐ͕�
ĂƐ�ǁĞůů� ĂƐ� ƚŚĞ� ^ĐŝĞŶƚŝĨŝĐ� �ŽŵŵŝƚƚĞĞƐ�ŽĨ� ƚŚĞ� /�&� ĨŽƌ� ƚŚĞŝƌ� ƌĞǀŝĞǁ� ;�ŶĂůǇƚŝĐĂů�DĞƚŚŽĚƐ� ĨŽƌ�
�ĂŝƌǇ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ʹ�^��D�D͖��ĂŝƌǇ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ʹ�^��^d͖�EƵƚƌŝƚŝŽŶ�ĂŶĚ�
,ĞĂůƚŚ�ʹ�^�E,͖�DŝĐƌŽďŝŽůŽŐŝĐĂů�,ǇŐŝĞŶĞ�ʹ�^�D,Ϳ

dŚĞ� /�&� ,ĞĂĚ� KĨĨŝĐĞ� ĂŶĚ� ^ĐŝĞŶƚŝĨŝĐ� WƌŽŐƌĂŵŵĞ� �ŽŽƌĚŝŶĂƚŝŽŶ� �ŽŵŵŝƚƚĞĞ� ;^W��Ϳ� ĂƌĞ�
ƉĂƌƚŝĐƵůĂƌůǇ�ĂĐŬŶŽǁůĞĚŐĞĚ�ĨŽƌ�ƚŚĞŝƌ�ƉƌĂĐƚŝĐĂů�ƐƵƉƉŽƌƚ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ͘

1
/EdZK�h�d/KE͗���WK^/d/s��>/^d�
&KZ�h^��K&�&KK���h>dhZ�^

dŚĞ�ϮϬ�ǇĞĂƌƐ�;ƉůƵƐͿ�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ�;/�&Ϳ��ƵƌŽƉĞĂŶ�&ŽŽĚ�ĂŶĚ�&ĞĞĚ��ƵůƚƵƌĞƐ�
�ƐƐŽĐŝĂƚŝŽŶ� ;�&&��Ϳ� ŝŶŝƚŝĂƚŝǀĞ� ŝƐ� ŶŽƚ� ƚŚĞ� ŽŶůǇ� ĂƚƚĞŵƉƚ� ƚŽ� ĚĞǀĞůŽƉ� ĂŶ� ŝŶǀĞŶƚŽƌǇ� ŽĨ� ĨŽŽĚ�
ĐƵůƚƵƌĞƐ͕�ƚŽ�ƉƌŽǀŝĚĞ�Ă�ƐĐŝĞŶƚŝĨŝĐ�ƉŽƐŝƚŝŽŶ�ĨŽƌ�ƌĞŐƵůĂƚŽƌǇ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�ƚŚĞ�ƚƌĂĚĞ�ŽĨ�ĨĞƌŵĞŶƚĞĚ�
ĨŽŽĚ�ƉƌŽĚƵĐƚƐ͘�dŚĞƌĞ�ŚĂǀĞ�ďĞĞŶ�ƐĞǀĞƌĂů�ĂƚƚĞŵƉƚƐ� ƚŽ�ƉƌŽǀŝĚĞ�Ă�ŐůŽďĂů�ĂƉƉƌŽĂĐŚ�ďĞĨŽƌĞ� Ͳ�
�ĂŵƉďĞůůͲWůĂƚƚ�ŝŶ�ϭϵϵϰ�΀ϳ΁͕�ĂŶĚ�ĂĨƚĞƌǁĂƌĚƐ͕�dĂŵĂŶŐ�Ğƚ�Ăů͕͘�ŝŶ�ϮϬϭϲ�΀ϭϳ΁͘�

dŚĞ�ĂƉƉƌŽĂĐŚĞƐ�ĐĂŶ�ŽŶůǇ�ƉƌŽǀŝĚĞ�Ă�ƉŝĐƚƵƌĞ�ŽĨ�ƚŚĞ�ŬŶŽǁŶ�ƐĐŝĞŶĐĞ�Ăƚ�Ă�ƐƉĞĐŝĨŝĐ�ƚŝŵĞ͘�tŚŝĐŚ�
ŝƐ� ƐŽŽŶ� ŽƵƚĚĂƚĞĚ� ǁŚĞŶ� ĐŽŶƐŝĚĞƌŝŶŐ� ƚŚĞ� ĞǀŽůƵƚŝŽŶ� ŽĨ� ĨŽŽĚ� ƐĐŝĞŶĐĞ� ŝŶ� ƚŚĞ� ĨĞƌŵĞŶƚĂƚŝŽŶ�
ƉƌŽĐĞƐƐ�ĂŶĚ�ǁŝƚŚ�ŶĞǁ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ͘��ŝĨĨĞƌĞŶƚ�ŝŶŝƚŝĂƚŝǀĞƐ�
ŚĂǀĞ�ďĞĞŶ�ƚĂŬĞŶ�ďǇ�ǀĂƌŝŽƵƐ�ŽƌŐĂŶŝǌĂƚŝŽŶƐ�ƚŽ�ĚĞĨŝŶĞ͗

Food cultures of traditional fermented foods
• �ĞŶŵĂƌŬ͗��ĂŶŝƐŚ�ůŝƐƚ�ŽĨ�ŶŽƚŝĨŝĞĚ�ŵŝĐƌŽďŝĂů�ĐƵůƚƵƌĞƐ�ĂƉƉůŝĞĚ�ŝŶ�ĨŽŽĚ�;ůĂƐƚ�ŵŽĚŝĨŝĞĚ�ŝŶ�

ϮϬϭϲͿ
• �ŚŝŶĂ�;ϭƐƚ�ůŝƐƚ�ƉƵďůŝƐŚĞĚ�ŝŶ�ϮϬϭϬ�ĂŶĚ�ƌĞŐƵůĂƌůǇ�ƵƉĚĂƚĞĚ͕�ĨŽŽĚ�ĐƵůƚƵƌĞƐͿ
• /ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�&ĞĚĞƌĂƚŝŽŶ�Θ��ƵƌŽƉĞĂŶ�&ŽŽĚ�ĂŶĚ�&ĞĞĚ��ƵůƚƵƌĞƐ��ƐƐŽĐŝĂƚŝŽŶ�;/�&�

ʹ��&&��Ϳ
• &ŽŽĚ� �ŐƌŝĐƵůƚƵƌĞ� KƌŐĂŶŝǌĂƚŝŽŶ� ŽĨ� ƚŚĞ� hŶŝƚĞĚ� EĂƚŝŽŶƐ� ďƵůůĞƚŝŶƐ� ηϭϯϰ� ʹ� &ĞƌŵĞŶƚĞĚ�

ĨƌƵŝƚƐ�ĂŶĚ�ǀĞŐĞƚĂďůĞƐ͕�ηϭϯϴ�ʹ�&ĞƌŵĞŶƚĞĚ��ĞƌĞĂůƐ͕�ηϭϰϮ�ʹ�&ĞƌŵĞŶƚĞĚ�ŐƌĂŝŶ� ůĞŐƵŵĞƐ͕�
ƐĞĞĚƐ�ĂŶĚ�ŶƵƚƐ͘

Safety demonstration of identified strains for use in the food chain
• �ƵƌŽƉĞĂŶ� &ŽŽĚ� ^ĂĨĞƚǇ� �ƵƚŚŽƌŝƚǇ� ;�&^�Ϳ͗� �ŝŽŚĂǌĂƌĚ� WĂŶĞů� YƵĂůŝĨŝĞĚ� WƌĞƐƵŵƉƚŝŽŶ� ŽĨ�

^ĂĨĞƚǇ�;YW^Ϳ͘�YW^�ĂƐƐĞƐƐŵĞŶƚ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ŝŶƚĞƌŶĂůůǇ�ďǇ�ƚŚĞ��ŝŽŚĂǌĂƌĚ�WĂŶĞů�ĂƐ�Ă�
ŚĂƌŵŽŶŝƐĞĚ� ŐĞŶĞƌŝĐ� ƉƌĞͲĂƐƐĞƐƐŵĞŶƚ� ƚŽ� ƐƵƉƉŽƌƚ� ƐĂĨĞƚǇ� ƌŝƐŬ� ĂƐƐĞƐƐŵĞŶƚƐ� ƉĞƌĨŽƌŵĞĚ�
ďǇ��&^��ƐĐŝĞŶƚŝĨŝĐ�ƉĂŶĞůƐ͘�/ƚ�ǁĂƐ�ŝŶƚƌŽĚƵĐĞĚ�ŝŶŝƚŝĂůůǇ�ĨŽƌ�ŚĂƌŵŽŶŝƐŝŶŐ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�
ŽĨ�ŶŽƚŝĨŝĞĚ�ďŝŽůŽŐŝĐĂů�ĂŐĞŶƚƐ�ĂĐƌŽƐƐ��&^�͛Ɛ�^ĐŝĞŶƚŝĨŝĐ�WĂŶĞůƐ�ĂŶĚ�hŶŝƚƐ͘

• hŶŝƚĞĚ� ^ƚĂƚĞƐ� &ŽŽĚ� ĂŶĚ��ƌƵŐ��ŐĞŶĐǇ͗�'ĞŶĞƌĂůůǇ� ZĞĐŽŐŶŝǌĞĚ��Ɛ� ^ĂĨĞ� ;'Z�^Ϳ͘�hŶĚĞƌ�
ƐĞĐƚŝŽŶƐ�ϮϬϭ;ƐͿ�ĂŶĚ�ϰϬϵ�ŽĨ�ƚŚĞ�&ĞĚĞƌĂů�&ŽŽĚ͕��ƌƵŐ͕�ĂŶĚ��ŽƐŵĞƚŝĐ��Đƚ�;ƚŚĞ��ĐƚͿ͕�͞ĂŶǇ�
ƐƵďƐƚĂŶĐĞ� ƚŚĂƚ� ŝƐ� ŝŶƚĞŶƚŝŽŶĂůůǇ� ĂĚĚĞĚ� ƚŽ� ĨŽŽĚ� ŝƐ� Ă� ĨŽŽĚ� ĂĚĚŝƚŝǀĞ͕� ƚŚĂƚ� ŝƐ� ƐƵďũĞĐƚ� ƚŽ�
ƉƌĞŵĂƌŬĞƚ�ƌĞǀŝĞǁ�ĂŶĚ�ĂƉƉƌŽǀĂů�ďǇ�&��͕�ƵŶůĞƐƐ�ƚŚĞ�ƐƵďƐƚĂŶĐĞ�ŝƐ�ŐĞŶĞƌĂůůǇ�ƌĞĐŽŐŶŝǌĞĚ͕�
ĂŵŽŶŐ� ƋƵĂůŝĨŝĞĚ� ĞǆƉĞƌƚƐ͕� ĂƐ� ŚĂǀŝŶŐ� ďĞĞŶ� ĂĚĞƋƵĂƚĞůǇ� ƐŚŽǁŶ� ƚŽ� ďĞ� ƐĂĨĞ� ƵŶĚĞƌ� ƚŚĞ�

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

&



ĐŽŶĚŝƚŝŽŶƐ� ŽĨ� ŝƚƐ� ŝŶƚĞŶĚĞĚ� ƵƐĞ͕� Žƌ� ƵŶůĞƐƐ� ƚŚĞ� ƵƐĞ� ŽĨ� ƚŚĞ� ƐƵďƐƚĂŶĐĞ� ŝƐ� ŽƚŚĞƌǁŝƐĞ�
ĞǆĞŵƉƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĚĞĨŝŶŝƚŝŽŶ�ŽĨ�Ă�ĨŽŽĚ�ĂĚĚŝƚŝǀĞ͘͟

• �ŚŝŶĂ�;ϮŶĚ�ůŝƐƚ�ƉƵďůŝƐŚĞĚ�ŝŶ�ϮϬϭϬ�ĂŶĚ�ƌĞŐƵůĂƌůǇ�ƵƉĚĂƚĞĚ͕�ƉƌŽďŝŽƚŝĐ�ƐƚƌĂŝŶƐ�ĨŽƌ�ƵƐĞ� ŝŶ
ŝŶĨĂŶƚ�ĨŽƌŵƵůĂĞͿ͘

&ŽŽĚ� ĐƵůƚƵƌĞƐ� ĂŶĚ� ƚŚĞŝƌ� ŚŝƐƚŽƌǇ� ŽĨ� ƐĂĨĞ� ƵƐĞ͕� Žƌ� ƐƚƌĂŝŶ� ůĞǀĞů� ƐĂĨĞƚǇ� ĚĞŵŽŶƐƚƌĂƚŝŽŶ͕� ĂƌĞ�
ƚǁŽ� ĂƉƉƌŽĂĐŚĞƐ� ƚŚĂƚ� ǁŝůů� ŐĞŶĞƌĂƚĞ� ůŝƐƚƐ� ŽĨ� ƐƉĞĐŝĞƐ� ŽĨ�ŵŝĐƌŽͲŽƌŐĂŶŝƐŵƐ͘� dŚĞ� ĐŽŵƉĂƌŝƐŽŶ�
ŽĨ� ƚŚĞƐĞ� ůŝƐƚƐ� ;dŚĞ� ŽƵƚĐŽŵĞͿ� ŝƐ� ŽĨ� ůŝŵŝƚĞĚ� ƌĞůĞǀĂŶĐĞ� ĂƐ� ƚŚĞǇ� ĂƌĞ� ĞƐƚĂďůŝƐŚĞĚ�ǁŝƚŚ� Ă� ǀĞƌǇ�
ĚŝĨĨĞƌĞŶƚ�ůĞǀĞů�ŽĨ�ĞǀŝĚĞŶĐĞ�;dŚĞ�ƌĂƚŝŽŶĂůĞͿ͘��ƵƌŝŶŐ�Ă�ĚĞĚŝĐĂƚĞĚ�ƌĞŐƵůĂƚŽƌǇ�ǁŽƌŬƐŚŽƉ�ŝŶ�ϮϬϭϴ� 
;ŚƚƚƉ͗ͬͬŵŝĨĨŝ͘ŽƌŐͿ͕� ďŽƚŚ� ƚŚĞ�YW^� ĂƉƉƌŽĂĐŚ� ĨƌŽŵ� �&^�� ĂŶĚ� ƚŚĞ� /�&ʹ�&&��� ĂƉƉƌŽĂĐŚ�ǁĞƌĞ�
ĚŝƐĐƵƐƐĞĚ͘� dŚĞ� ŽƵƚĐŽŵĞ� ŚĂƐ� ďĞĞŶ� ƉƵďůŝƐŚĞĚ� ŝŶ� Ă� ƐƉĞĐŝĂů� ŝƐƐƵĞ� ŽĨ� &�D^� DŝĐƌŽďŝŽůŽŐǇ�
EĞǁƐůĞƚƚĞƌ�΀ϲ͕�ϭϮ΁͘�dŚŝƐ�ĚŝƐƚŝŶĐƚŝŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�YW^�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ƚŚĞ�/�&Ͳ�&&���ĂƉƉƌŽĂĐŚ�
ŚĂƐ�ĂůƌĞĂĚǇ�ďĞĞŶ�ƌĂŝƐĞĚ�ďǇ��&^��ĨŽůůŽǁŝŶŐ�ƚŚĞ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƌĂƚŝŽŶĂůĞ�ŝŶ�ϮϬϭϮ�΀ϱ΁͕�ǇĞƚ�
ƚŚĞ�ĚĞďĂƚĞ�ƌĞƚƵƌŶƐ�ƌĞŐƵůĂƌůǇ͘

2
/E�>h^/KE�WZK��^^�&KZ�E�t
&KK���h>dhZ��^W��/�^

^ŝŶĐĞ� ƚŚĞ� /�&ʹ�&&��� ŝŶŝƚŝĂƚŝǀĞ� ĂŝŵƐ� ƚŽ� ƉƌŽǀŝĚĞ� Ă� ƉŽƐŝƚŝǀĞ� ůŝƐƚ� ŽĨ� ĨŽŽĚ� ĐƵůƚƵƌĞƐ� ŝŶ� ĨŽŽĚ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͕� ŝƚ� ŶĞĞĚƐ� Ă� ƌĂƚŝŽŶĂůĞ� ĨŽƌ� ƚŚĞ� ĐŽŶƐƚƌƵĐƚŝŽŶ� ŽĨ� ƚŚŝƐ� ůŝƐƚ� ĂŶĚ� Ă� ƚƌĂŶƐƉĂƌĞŶƚ�
ƉƌŽĐĞƐƐ�ŽĨ�ŝŶĐůƵƐŝŽŶ͘�tŚŝůĞ�ƚŚĞ�ƌĂƚŝŽŶĂůĞ�ŚĂƐ�ŝƚƐ�ƐƉĞĐŝĨŝĐ�ƉƵďůŝĐĂƚŝŽŶ͕�ƚŚŝƐ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ƚŚĞ�
ĐĂƐĞ� ĨŽƌ� ƚŚĞ� ƉƌŽĐĞƐƐ� ŽĨ� ŝŶĐůƵƐŝŽŶ� ŽĨ� ŶĞǁ� ƐƉĞĐŝĞƐ͘�tŚĞŶ� ĐŽŶƚĞŵƉůĂƚŝŶŐ� ƚŚĞ� ĞǆƚĞŶƐŝŽŶ� ƚŽ�
ǀĂƌŝŽƵƐ�ĨŽŽĚ�ƵƐĂŐĞ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƉƌŽǀŝĚĞ�ŝŶƐŝŐŚƚƐ�ŽŶ�ŚŽǁ�ŶĞǁ�ƐƵďŵŝƚƚĞĚ�ƐƉĞĐŝĞƐ�ĂŶĚͬ
Žƌ�ĨŽŽĚ�ƵƐĂŐĞƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ͘�/Ŷ�ƚŚĞ�ŝŶŝƚŝĂů�ƉƵďůŝĐĂƚŝŽŶƐ�ŽĨ�ƚŚĞ�/�&��ƵůůĞƚŝŶ�ηϰϱϱͲϮϬϭϮ͕�ƚŚĞ�
ŶĞĞĚ�ĨŽƌ�Ă�ƌĞŐƵůĂƌ�ƵƉĚĂƚĞ�ǁĂƐ�ĂůƌĞĂĚǇ�ĂŶƚŝĐŝƉĂƚĞĚ͘�dŚĞ�ĨƌĞƋƵĞŶĐǇ�ŽĨ�ƚŚĞ�ƵƉĚĂƚŝŶŐ�ƉƌŽĐĞƐƐ͕�
ŚŽǁĞǀĞƌ͕�ĚĞƉĞŶĚƐ�ŽŶ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĐŚĂŶŐĞ� ŝŶ�ƚŚĞ�ƐĐŝĞŶƚŝĨŝĐ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ŽĨ� ĨŽŽĚ�ƵƐĂŐĞ͕�
ƚĂǆŽŶŽŵǇ�ĂŶĚͬŽƌ�ƐĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ͘

dŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ƚŚĞ�ŝŶĐŽƌƉŽƌĂƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĐŽŵƉŽƐĞƐ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐƚĞƉƐ�;�ŶŶĞǆ�ϮͿ͗

Documentation of the history of use with peer-reviewed reference of food usage

�ŽĐƵŵĞŶƚĂƚŝŽŶ�ŝƐ�ŶŽƚ�ũƵƐƚ�ƚŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ŽĨ�Ă�ŵŝĐƌŽŽƌŐĂŶŝƐŵ�ŝŶ�Ă�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚ͕�
ďƵƚ�ĂůƐŽ�ƚŚĞ�ĞǀŝĚĞŶĐĞ�ǁŚĞƚŚĞƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƚŚĞ�ŵŝĐƌŽŽƌŐĂŶŝƐŵ�ŝƐ�ďĞŶĞĨŝĐŝĂů͕�ĨŽƌƚƵŝƚŽƵƐ�
Žƌ�ƵŶĚĞƐŝƌĞĚ͘�DƵůƚŝƉůĞ�ĨŽŽĚ�ƵƐĂŐĞƐ�ĂƌĞ�ĂĐĐĞƉƚĞĚ͘�

Taxonomical identification according to international guidelines ;/ŶƚĞƌŶĂƚŝŽŶĂů� hŶŝŽŶ� ŽĨ�
DŝĐƌŽďŝĂů�^ŽĐŝĞƚŝĞƐͿ

�ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞ�ŽŶ�^ǇƐƚĞŵĂƚŝĐƐ�ŽĨ�WƌŽŬĂƌǇŽƚĞƐ�

;/�^WͶŚƚƚƉ͗ͬͬǁǁǁ͘ƚŚĞͲŝĐƐƉ͘ŽƌŐͬͿ

WƵďůŝĐĂƚŝŽŶƐ� ŝŶ� ƚŚĞ� /ŶƚĞƌŶĂƚŝŽŶĂů� :ŽƵƌŶĂů� ŽĨ� ^ǇƐƚĞŵĂƚŝĐ� ĂŶĚ� �ǀŽůƵƚŝŽŶĂƌǇ� DŝĐƌŽďŝŽůŽŐǇ�
;/:^�DͶŚƚƚƉ͗ͬͬŝũƐ͘ƐŐŵũŽƵƌŶĂůƐ͘ŽƌŐͬͿ

dĂǆŽŶŽŵŝĐ�KƵƚůŝŶĞ�ŽĨ�ƚŚĞ��ĂĐƚĞƌŝĂ�ĂŶĚ��ƌĐŚĂĞĂ�;dK���ŚƚƚƉ͗ͬͬǁǁǁ͘ƚĂǆŽŶŽŵŝĐŽƵƚůŝŶĞ͘ŽƌŐͬͿ

�ŵĞŶĚĞĚ�ůŝƐƚƐ�ŽĨ�ďĂĐƚĞƌŝĂů�ŶĂŵĞƐ�΀ϮϬ΁
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Definition of type strain

dŚĞ�ĨŽůůŽǁŝŶŐ�ĐƌŝƚĞƌŝĂ�ĂƌĞ͕�ƚŚĞƌĞĨŽƌĞ͕�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ͗�̂ ƉĞĐŝĞƐ͕�̂ Ƶď�̂ ƉĞĐŝĞƐ͕�&ŽŽĚ�
hƐĂŐĞ͕�ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ͕�dǇƉĞ�^ƚƌĂŝŶ͕�ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ͘�dŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƚŚĞ�
ƌĞĨĞƌĞŶĐĞƐ�ĂƌĞ�ƐĞŶƚ�ĨƌŽŵ�ĞĂĐŚ�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞ�ŽĨ�ƚŚĞ�/�&�ƚŽ�ƚŚĞ��ĐƚŝŽŶ�dĞĂŵ�ŵĞŵďĞƌƐ͘�
dŚĞ�ƉƌŽƉŽƐĂů�ŝƐ�ƌĞǀŝĞǁĞĚ�ŝŶ�ĚƵƉůŝĐĂƚĞ�ďǇ�ƚŚĞ��ĐƚŝŽŶ�dĞĂŵ�ŵĞŵďĞƌƐ�ĂŶĚ�Ă�ĚĞĐŝƐŝŽŶ�ŝƐ�ƚĂŬĞŶ�
ĐŽŶƐĞŶƐƵĂůůǇ� ĨŽƌ� ŝŶĐůƵƐŝŽŶ�Žƌ� ŶŽƚ͘� dŚĞ�ƵƉĚĂƚĞĚ� ůŝƐƚ� ŝƐ� ƌĞǀŝĞǁĞĚ�ďǇ� ƚŚĞ� ƌĞĨĞƌĞŶƚ� ^ƚĂŶĚŝŶŐ�
�ŽŵŵŝƚƚĞĞƐ�;�ŶĂůǇƚŝĐĂů�DĞƚŚŽĚƐ�ĨŽƌ��ĂŝƌǇ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ʹ�^��D�D͖��ĂŝƌǇ�^ĐŝĞŶĐĞ�ĂŶĚ�
dĞĐŚŶŽůŽŐǇ�ʹ�^��^d͖�EƵƚƌŝƚŝŽŶ�ĂŶĚ�,ĞĂůƚŚ�ʹ�^�E,͖�DŝĐƌŽďŝŽůŽŐŝĐĂů�,ǇŐŝĞŶĞ�ʹ�^�D,Ϳ�ĂŶĚ�
Ă� ƐĞĐŽŶĚ� ƌŽƵŶĚ� ŝŶĐůƵĚĞƐ�Ă� ƌĞǀŝĞǁ�ďǇ�Ăůů� ƚŚĞ�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞƐ�ďĞĨŽƌĞ�ĂĐĐĞƉƚĂŶĐĞ� ĨŽƌ�
ƉƵďůŝĐĂƚŝŽŶ�ŝŶ�ĂŶ�/�&��ƵůůĞƚŝŶ͘�

�ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞƐĞ�ĚŝĨĨĞƌĞŶƚ�ƐƚĞƉƐ͕�ĂŶ�ƵƉĚĂƚĞ�ŽĨ�ƚŚĞ�/�&��ƵůůĞƚŝŶ�ƚĂŬĞƐ�ĂƌŽƵŶĚ�ƚŚƌĞĞ�ǇĞĂƌƐ͕�
Ăƚ�ďĞƐƚ͕�ƚŽ�ĐŽŵƉůĞƚĞ͘�dŚĞ�ĐƵƌƌĞŶƚ�ůŝƐƚ�ŽĨ�ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ŝƐ͕�ƚŚĞƌĞĨŽƌĞ͕�ĐŽŶƚŝŶƵŽƵƐůǇ�ŐƌŽǁŝŶŐ�
ĚĞƐƉŝƚĞ�ŽĐĐĂƐŝŽŶĂů�ĚĞůĞƚŝŽŶƐ�;ĚƵĞ�ŵŽƐƚůǇ�ƚŽ�ĐŚĂŶŐĞ�ŽĨ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�ƌĞͲĂƐƐŝŐŶŵĞŶƚͿ͘

3
�,�E'�^�/E�d�yKEKDz

�Ɛ�ƚĞĐŚŶŝƋƵĞƐ�ĨŽƌ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝĂů�ŝƐŽůĂƚĞƐ�ĞǀŽůǀĞ͕�ƐŽ�ĚŽ�ƚŚĞ�ƚĂǆĂ�ĨŽƌ�ŶƵŵĞƌŽƵƐ�
ƐƉĞĐŝĞƐ͘�dŚĞ�ŵĂũŽƌ�ĐŚĂŶŐĞ�ĨŽƌ�ƚŚŝƐ�ƵƉĚĂƚĞ�ĐĂŵĞ�;ĨŝŶĂůůǇͿ�ĨƌŽŵ�ƚŚĞ�ůŽŶŐͲĂǁĂŝƚĞĚ�ƵƉĚĂƚĞ�ŽĨ�
ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�Lactobacillus�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�Lactobacillaceae�ĂŶĚ�Leuconostocaceae 
΀ϭϵ΁. KƚŚĞƌ�ƚĂǆŽŶŽŵŝĐĂů�ĐŚĂŶŐĞƐ�ĂůƐŽ�ŶĞĞĚĞĚ�ƚŽ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ͘�

KƵƚ� ŽĨ� ƚŚĞ� ϯϭϰ� ƐƉĞĐŝĞƐ� ŝŶ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ͕� ϵϱ� ĂƌĞ� ŶĞǁ� ƚĂǆĂ� ;ŽĨ�ǁŚŝĐŚ� ŽŶůǇ� ϭϲ� ĂƌĞ͕� ƐƚƌŝĐƚůǇ�
ƐƉĞĂŬŝŶŐ͕�ŶĞǁ�ƐƉĞĐŝĞƐͿ͘

Lactobacillus figidus�ŝƐ�ĂŶ�ŝŶǀĂůŝĚ�ƚĂǆŽŶ�ĂŶĚ�ŚĂƐ�ďĞĞŶ�ĚĞůĞƚĞĚ͘

Pediococcus cerevisiae�ŝƐ�ĂŶ�ŝŶǀĂůŝĚ�ƚĂǆŽŶ͕�ƐǇŶŽŶǇŵ�ŽĨ�Pediococcus damnosus.

Pseudomonas syringae�ŚĂƐ�ďĞĞŶ�ĚĞůĞƚĞĚ�ĨƌŽŵ�ƚŚĞ�ůŝƐƚ͕�ƌĞĐĞŶƚ�ƉƵďůŝĐĂƚŝŽŶƐ�ŚŝŐŚůŝŐŚƚ�Ă�ƌŽůĞ�
ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ĂƐ�Ă�ƉůĂŶƚ�ƉĂƚŚŽŐĞŶ�ĂŶĚ�ƚŚĞ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ŽĨ�ƐĂĨĞ�ƵƐĞ�ƐŚŽƵůĚ�ďĞ�ĚŽŶĞ�ĨŽƌ�
ĞĂĐŚ�ƐƚƌĂŝŶ�ŝŶĚŝǀŝĚƵĂůůǇ�ŝĨ�Ă�ĨŽŽĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŝƐ�ƚŽ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ͘��Ƶƚ�ƚŚĞ�ƐƉĞĐŝĞƐ�ĐĂŶŶŽƚ�ďĞ�
ŐƌĂŶƚĞĚ�Ă�ƐĂĨĞƚǇ�ƐƚĂƚƵƐ�ĂŶĚ�ĨƵƌƚŚĞƌ�ŝŶĐůƵƐŝŽŶ�ŝŶ�ƚŚĞ�ŝŶǀĞŶƚŽƌǇ͘
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ϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϰ



4
�ZK^^ͳKs�Z�&�ZD�Ed�d/KE
�E��d,���WW>/��d/KE�dK
s�Z/Kh^�&KK��D�dZ/��^�

�Ɛ� ƉƌŽƉŽƐĞĚ� ďǇ� �ĂŶŬ� ĂŶĚ� ĐŽͲĂƵƚŚŽƌƐ� ΀ϭϬ΁͕� ͞�ƌŽƐƐͲŽǀĞƌ� ĨĞƌŵĞŶƚĂƚŝŽŶƐ� ĂƌĞ� ƉƌŽĐĞƐƐĞƐ� ŝŶ�
ǁŚŝĐŚ� Ă�ŵŝĐƌŽŽƌŐĂŶŝƐŵ� ĨƌŽŵ� ŽŶĞ� ƚƌĂĚŝƚŝŽŶĂů� ĨĞƌŵĞŶƚĂƚŝŽŶ� ƉƌŽĐĞƐƐ� ŝƐ� ŝŶƚƌŽĚƵĐĞĚ� ŽŶƚŽ� Ă�
ŶĞǁ�ƐƵďƐƚƌĂƚĞ�ĂŶĚͬŽƌ�ƚŽ�Ă�ŶĞǁ�ƉĂƌƚŶĞƌ͘͟�

�ƌŽƐƐͲŽǀĞƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƌĞƉƌĞƐĞŶƚƐ�ĂŶ�ŝŶƚĞƌĞƐƚŝŶŐ�ƉŽƚĞŶƚŝĂů�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ�
ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ͕�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ƵƐĞĚ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ� ƉƌŽĐĞƐƐĞƐ� ĂŶĚ� ƚŚĞ� ǀĂƐƚ� ŶƵŵďĞƌ� ŽĨ� ĂůƚĞƌŶĂƚŝǀĞ� ƐƵďƐƚƌĂƚĞƐ͘� dŚĞ� ƚƌĂĚŝƚŝŽŶĂů�
ƵƐĞ͕�ŚŽǁĞǀĞƌ͕�ǁŚŝĐŚ�ŐƌĂŶƚƐ�Ă�ŚŝƐƚŽƌǇ�ŽĨ�ƐĂĨĞ�ƵƐĞ͕�ŝƐ�ŶŽƚ�ĂƉƉůŝĐĂďůĞ�ĂŶǇŵŽƌĞ�ĂŶĚ�Ă�ƐƉĞĐŝĨŝĐ�
ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ĨŽƌ�ƚŚŝƐ�ŶĞǁ�ĨŽŽĚ�ƵƐĂŐĞ�ŵƵƐƚ�ďĞ�ĚĞŵŽŶƐƚƌĂƚĞĚ�΀ϴ͕�ϵ΁͘� /Ŷ��ĂŶŬ�ĂŶĚ�
ĐŽͲĂƵƚŚŽƌƐ͛�ĐĂƐĞ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�΀ϭϬ΁�ĨŽƌ�ƚŚĞ�ŶĞǁ�ƵƐĂŐĞ�ŽĨ�Aspergillus oryzae͕�ƚŚĞ�ƉŽƚĞŶƚŝĂů�
ŽĨ� ŵǇĐŽƚŽǆŝŶ� ƉƌŽĚƵĐƚŝŽŶ� ŝŶ� ƚŚĞ� ŶĞǁ� ĨŽŽĚ� ŵĂƚƌŝǆ� ƐŚŽƵůĚ� ŶŽƚ� ďĞ� ŽǀĞƌůŽŽŬĞĚ͘� dŚĞ� ƐĂŵĞ�
ƉŽŝŶƚ�ŝƐ�ǀĂůŝĚ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƵƉĚĂƚĞ͕�ǁŚĞƌĞ�C. butyricum�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�Ă�ĨŽŽĚ�ĐƵůƚƵƌĞ�ĨŽƌ�
Ă�ŶŽŶͲĚĂŝƌǇ� ĨŽŽĚ�ŵĂƚƌŝǆ͕�ǁŚĞŶ� ŝƚ� ŝƐ� ŬŶŽǁŶ� ƚŽ�ďĞ�Ă� ƐƉŽŝůĞƌ�ŽĨ� ĐŽŶĐĞƌŶ� ;ďůŽǁŝŶŐͿ� ĨŽƌ�ŚĂƌĚ�
ƚǇƉĞ�ĐŚĞĞƐĞƐ͘��Ɛ�ƐƵĐŚ͕�ƚŚĞ�/�&�ĂƉƉƌŽĂĐŚ�ŚĂƐ�ďĞĞŶ�ĂƉƉůŝĞĚ�ƚŽ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�
ŝŶ��ŚŝŶĂ͕�ǁŝƚŚ�ƚŚĞ�ŶĞǁ�ƉƌŽƉŽƐĞĚ�ƐƉĞĐŝĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĨŽƵƌƚŚ�ƵƉĚĂƚĞ�΀ϭϴ΁͘

'ƵŝĚĞůŝŶĞƐ͕� ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ� ĂŶĚ� ĞǆƉĞƌƚ� ƌĞǀŝĞǁƐ� ĞǆŝƐƚ� ĨŽƌ� ĚĞŵŽŶƐƚƌĂƚŝŶŐ� ƚŚĞ� ƐƚĞƉƐ� ƚŽ�
ĚŽĐƵŵĞŶƚ� ĂŶĚ� ǀĂůŝĚĂƚĞ� ƚŚĞ� ƐĂĨĞƚǇ�ŽĨ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ƵƐĞĚ� ŝŶ� ĨŽŽĚƐ͕� ŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ� ƚŚĞ�
ŵŽĚĞ� ŽĨ� ĂĐƚŝŽŶ� ŽĨ� ƚŚĞ� ĨŽŽĚ� ĐƵůƚƵƌĞƐ� ΀ϭϯ΁͘� �ǀĞŶ� ŝĨ� Ă� ŵŝĐƌŽŽƌŐĂŶŝƐŵ� ŽƌŝŐŝŶĂƚĞƐ� ĨƌŽŵ� ĂŶ�
ĞƐƚĂďůŝƐŚĞĚ�ƚƌĂĚŝƚŝŽŶĂůͬĂƌƚŝƐĂŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ͕�Ă�ƚŚŽƌŽƵŐŚ�ƐĂĨĞƚǇ�ĞǆĂŵŝŶĂƚŝŽŶ�ŵƵƐƚ�ďĞ�
ƉĞƌĨŽƌŵĞĚ� ĂůƐŽ� Ăƚ� ƚŚĞ� ƐƚƌĂŝŶ� ůĞǀĞů� ďĞĨŽƌĞ� ŝƚ� ŝƐ� ƵƐĞĚ� ĂƐ� Ă� ĨŽŽĚ� ĐƵůƚƵƌĞ� ΀ϵ΁͘� /ƐŽůĂƚŝŽŶ� ŽĨ�
ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ� ĨƌŽŵ� ƐƉŽŶƚĂŶĞŽƵƐ� ĨĞƌŵĞŶƚĞĚ� ĨŽŽĚƐ� ĂƌĞ͕� ŝŶ�ŵĂŶǇ� ĐĂƐĞƐ͕� ƚŚĞ�ǁĂǇ� ƚŽ� ĨŝŶĚ�
ĂŶ�ŽƉƚŝŵĂů�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ͕�ĂƐ�ŶĂƚƵƌĞ�ŚĂƐ�ƐĞůĞĐƚĞĚ�ĂŶĚ�ĚŽŵĞƐƚŝĐĂƚĞĚ�ŝƚ�ƚŚƌŽƵŐŚ�ĞǀŽůƵƚŝŽŶ�
΀ϭϲ΁͘� dŚĞ� ŬŶŽǁůĞĚŐĞ� ŐĂŝŶĞĚ� ĨƌŽŵ� ŶĞǁĞƌ� ŵĞƚŚŽĚƐ� ƐƵĐŚ� ĂƐ� ŵĞƚĂŐĞŶŽŵŝĐƐ� ĨŽƌ� ĂŶĂůǇƐŝŶŐ�
ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ǁŝůů�ĂƐƐŝƐƚ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŵŝĐƌŽďŝĂů�ŐĞŶĞƚŝĐ�ƌĞƐŽƵƌĐĞƐ�ĂŶĚ�ĨŝŶĚ�ŬĞǇ�
ĂĐƚŝǀŝƚŝĞƐ� ŽĨ� ďĞŶĞĨŝĐŝĂů� ĨŽŽĚ� ĐƵůƚƵƌĞ� ƐƚƌĂŝŶƐ� ƚŚĂƚ� ǁŝůů� ĞŶƐƵƌĞ� ƉƌŽĐĞƐƐ� ĞĨĨŝĐŝĞŶĐǇ͕� ƉƌŽĚƵĐƚ�
ƋƵĂůŝƚǇ�ĂŶĚ�ƐĂĨĞƚǇ�ŽĨ�ĐŽŵŵŽŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�΀ϭϭ΁͘

dŚĞ�ƉƌĞƐĞŶƚ�ƵƉĚĂƚĞ�ŵĞƌŐĞƐ� ƚŚĞ�ϯϭ� ĨŽŽĚ�ƵƐĂŐĞƐ�ŽĨ� ƚŚĞ�ƉƌĞǀŝŽƵƐ�ǀĞƌƐŝŽŶ�ŽĨ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ�
ŝŶƚŽ�ƐĞǀĞŶ�ĐĂƚĞŐŽƌŝĞƐ͕�ϲϭϳ�ĨŽŽĚ�ƵƐĂŐĞƐ�ƉƌŽƉŽƐĞĚ�ĨŽƌ�ƚŚĞ�ϯϮϱ�ůŝƐƚĞĚ�ƐƉĞĐŝĞƐ͗

�ĂŬĞƌǇ ϰϳ WůĂŶƚ��ĂƐĞĚ ϭϴϳ
�ůĐŽŚŽůŝĐ��ĞǀĞƌĂŐĞƐ ϭϬϮ ^ĞĂĨŽŽĚ ϯϭ
�ĂŝƌǇ ϭϳϲ sŝŶĞŐĂƌ ϭϲ
DĞĂƚ ϱϴ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϳ
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ϲ



5
�KE�>h^/KE

�ƐƚĂďůŝƐŚŝŶŐ� Ă� ƉŽƐŝƚŝǀĞ� ůŝƐƚ� ŽĨ� ĨŽŽĚ� ĐƵůƚƵƌĞƐ� ǁŝƚŚ� Ă� ŚŝƐƚŽƌǇ� ŽĨ� ƐĂĨĞ� ƵƐĞ� ŝŶ� ƚŚĞ� ǀĂƌŝŽƵƐ�
ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ŵĂƚƌŝĐĞƐ�ŝƐ�ĂŶ�ĞŶĚůĞƐƐ�ƚĂƐŬ͘�dŚĞ�ĞǀŽůƵƚŝŽŶ�ŽĨ�ƐĐŝĞŶĐĞ�ŝŶ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕�
ƚŚĞ� ŝŶƉƵƚ�ŽĨ�ŵŽůĞĐƵůĂƌ� ƚĞĐŚŶŽůŽŐŝĞƐ�ŚĞůƉŝŶŐ�ƚŽ�ƵŶƌĂǀĞů� ƚŚĞ�ƵŶŬŶŽǁŶ�;ǁŚŝĐŚ� ŝƐ� ĨĂƌ�ďŝŐŐĞƌ�
ƚŚĂŶ�ĂŶƚŝĐŝƉĂƚĞĚͿ�ĂŶĚ� ƚŚĞ�ŵĂũŽƌ� ƚƌĞŶĚ� ŝŶ� ƌĞĐĞŶƚ�ǇĞĂƌƐ� ƚŽ�ĐƌŽƐƐͲŽǀĞƌ� ĨĞƌŵĞŶƚĂƚŝŽŶ�ŵĂŬĞƐ�
ƚŚŝƐ�ǁŽƌŬ�ĐŚĂůůĞŶŐŝŶŐ�ǇĞƚ�ŚŝŐŚůǇ�ŶĞĐĞƐƐĂƌǇ͘�dŚĞ�ĞǆƚĞŶƐŝŽŶ�ƚŽ�ŶŽŶͲĚĂŝƌǇ�ĨŽŽĚ�ŵĂƚƌŝĐĞƐ�ĂůƐŽ�
ƉƌŽǀŝĚĞƐ� Ă� ƌĞĨůĞĐƚŝŽŶ� ƵƉŽŶ�ǁŚĂƚ� ŝƐ� ƌĞĂůůǇ� ŬŶŽǁŶ� ĂŶĚ� ƵŶĚĞƌƐƚŽŽĚ� ĂďŽƵƚ� ƚŚĞ� ƵƐĞ� ŽĨ� ĨŽŽĚ�
ĐƵůƚƵƌĞƐ�ŝŶ�Ă�ƐƉĞĐŝĨŝĐ�ŵĂƚƌŝǆ͘��ƌŽƐƐͲŽǀĞƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĚŽĞƐ�ŶŽƚ�ŽŶůǇ�ŽĨĨĞƌ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�
ƚŽ�ĂƉƉůǇ�Ă�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽĐĞƐƐ�ƚŽ�Ă�ŶĞǁ�ĨŽŽĚ�ŵĂƚƌŝǆ͕�ŝƚ�ĂůƐŽ�ŚĞůƉƐ�ƚŽ�ďƵŝůĚ�ĞǀŝĚĞŶĐĞ�ĂŶĚ�
ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ŚŝƐƚŽƌŝĐĂů�ĞŵƉŝƌŝĐĂů�ƉƌŽĐĞƐƐ�ƚŚĂƚ�ǁĂƐ�ůĞĚ�ďǇ�Ă�ĨĂŝůƵƌĞͬƐƵĐĐĞƐƐ�ĂƉƉƌŽĂĐŚ�
ƚŽ�ƚŚĞ�ƚƌĂĚŝƚŝŽŶĂů�ƵƐĞ�ŽĨ�ĨŽŽĚ�ĐƵůƚƵƌĞƐ͘�

dŚŝƐ�ĂůƐŽ�ĐŚĂůůĞŶŐĞƐ�ƚŚĞ�ĂƉƉƌŽĂĐŚ�ŽĨ�ƚŚĞ�ŚŝƐƚŽƌǇ�ŽĨ�ƐĂĨĞ�ƵƐĞ�ĨŽƌ�ƚŚĞ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�
ŽĨ�Ă�ĨŽŽĚ�ĐƵůƚƵƌĞ͘�dŚĞƌĞ�ĐĂŶ�ďĞ�ŵŽƌĞ�ƚŚĂŶ�ƐŝŵƉůĞ�ŽďƐĞƌǀĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĨĂĐƚƐ͕�ĚĞĐŝƉŚĞƌŝŶŐ�ƚŚĞ�
ďŝŽĐŚĞŵŝĐĂů�ŵĞĐŚĂŶŝƐŵƐ�ĨŽƌ�ďĞƚƚĞƌ�ĂŶĚͬŽƌ�ŶĞǁ�ĂƉƉůŝĐĂƚŝŽŶ͘

dŚŝƐ� ĨŽƵƌƚŚ�ƵƉĚĂƚĞ�ǁĂƐ�ƉĞƌŚĂƉƐ� ƚŚĞ�ŵŽƐƚ�ĐŚĂůůĞŶŐŝŶŐ� ƚŽ�ĂĐĐŽŵƉůŝƐŚ� Ͳ�ĞŶĂďůŝŶŐ� ƚŚĞ�ĚĂŝƌǇ�
ŵŝĐƌŽďŝŽůŽŐǇ� ĐŽŵŵƵŶŝƚǇ� ŽĨ� ƚŚĞ� /�&� ƚŽ� ĐŽŶƐŝĚĞƌ� ŽƚŚĞƌ� ĨŽŽĚ� ŵĂƚƌŝĐĞƐ͕� ďƵƚ� ŝƚ� ŝƐ� ŽŶůǇ� ƚŚĞ�
ĨŝƌƐƚ�ůĂŶĚŵĂƌŬ�ǁŚŝĐŚ�ǁŝůů�ďĞ�ĨŽůůŽǁĞĚ�ďǇ�ŽƚŚĞƌ�ƌĞŐƵůĂƌ�ƵƉĚĂƚĞƐ�ĂƐ�ƐĐŝĞŶĐĞ�ĂŶĚ�ŬŶŽǁůĞĚŐĞ�
ĐŽŶƚŝŶƵĞ�ƚŽ�ŐƌŽǁ͘�

6
/Es�EdKZz�K&�D/�ZK�/�>�&KK�
�h>dhZ�^͕��h>>�d/E�ϱϭϰ�ͳ�ϮϬϮϮ

͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϵ
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ϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
adolescentis WůĂŶƚ��ĂƐĞĚ

DĂĐĞĚŽ͕�Z͘&͕͘�&ƌĞŝƚĂƐ͕�Z͘:͕͘�WĂŶĚĞǇ͕��͕͘�^ŽĐĐŽů͕��͘Z͘�;ϭϵϵϵͿ͘�
WƌŽĚƵĐƚŝŽŶ�ĂŶĚ�ƐŚĞůĨͲůŝĨĞ�ƐƚƵĚŝĞƐ�ŽĨ�ůŽǁ�ĐŽƐƚ�ďĞǀĞƌĂŐĞ�ǁŝƚŚ�ƐŽǇ�ŵŝůŬ͕�
ďƵĨĨĂůŽ�ĐŚĞĞƐĞ�ǁŚĞǇ�ĂŶĚ�ĐŽǁ�ŵŝůŬ�ĨĞƌŵĞŶƚĞĚ�ďǇ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂƐĞŝ�ƐƐƉ͘�ƐŚŝƌŽƚĂ�ĂŶĚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂĚŽůĞƐĐĞŶƚŝƐ͘�:�
�ĂƐŝĐ�DŝĐƌŽďŝŽů͘�ϯϵ͗ϮϰϯͲϱϭ͘�

�d���ϭϱϳϬϯ

ZĞƵƚĞƌ͕�'͘�;ϭϵϲϯͿ͘�sĞƌŐůĞŝĐŚĞŶĚĞ�hŶƚĞƌƐƵĐŚƵŶŐĞ�
ƺďĞƌ�ĚŝĞ��ŝĨŝĚƵƐͲ&ůŽƌĂ�ŝŵ�^ćƵŐůŝŶŐƐͲ�ƵŶĚ�
�ƌǁĂĐŚƐĞŶĞŶƐƚƵŚů͘�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�
/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϭϵϭ�ϰϴϲʹϱϬϳ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
adolescentis �ĂŝƌǇ

ZĂďŝƵ͕��͘�͘�;ϮϬϬϭͿ͘�^ǇŶƚŚĞƐŝƐ�ĂŶĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�
ŶŽǀĞů�ŐĂůĂĐƚŽͲŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ďǇ�ďĞƚĂͲŐĂůĂĐƚŽƐŝĚĂƐĞƐ�ĨƌŽŵ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϳ͕�ϮϱϮϲͲϯϬ͘ �d���ϭϱϳϬϯ

ZĞƵƚĞƌ͕�'͘�;ϭϵϲϯͿ͘�sĞƌŐůĞŝĐŚĞŶĚĞ�hŶƚĞƌƐƵĐŚƵŶŐĞ�
ƺďĞƌ�ĚŝĞ��ŝĨŝĚƵƐͲ&ůŽƌĂ�ŝŵ�^ćƵŐůŝŶŐƐͲ�ƵŶĚ�
�ƌǁĂĐŚƐĞŶĞŶƐƚƵŚů͘ 
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϭϵϭ�ϰϴϲʹϱϬϳ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
animalis

�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘�

ĂŶŝŵĂůŝƐ
�ĂŝƌǇ

�ŝĂǀĂƚŝ͕��͕͘�DĂƚƚĂƌĞůůŝ͕�W͕͘��ƌŽĐŝĂŶŝ͕�&͘�;ϭϵϵϮͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�
ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ƉƌŽĚƵĐƚƐ͘�DŝĐƌŽďŝŽůŽŐŝĐĂ�ϭϱ͕�
ϳͲϭϯ͘

�d���ϮϱϱϮϳ

�DĂƐĐŽ͕�>͕͘�sĞŶƚƵƌĂ͕�D͕͘��ŝŶŬ͕�Z͕͘�,ƵǇƐ͕�'͕͘�^ǁŝŶŐƐ͕�
:͘ ;ϮϬϬϰͿ͘�WŽůǇƉŚĂƐŝĐ�ƚĂǆŽŶŽŵŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂŶŝŵĂůŝƐ�ĂŶĚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ
ůĂĐƚŝƐ�ƌĞǀĞĂůƐ�ƌĞůĂƚĞĚŶĞƐƐ�Ăƚ�ƚŚĞ�ƐƵďƐƉĞĐŝĞƐ�ůĞǀĞů͗
ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂŶŝŵĂůŝƐ�ĂƐ
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘�ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘
ŶŽǀ͘�ĂŶĚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ�ĂƐ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘�ůĂĐƚŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů
DŝĐƌŽďŝŽů�ϮϬϬϰ͖�ϱϰ͗ϭϭϯϳͲϭϭϰϯ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
animalis 

�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘�

ůĂĐƚŝƐ
�ĂŝƌǇ

�ŝĂǀĂƚŝ͕��͕͘�DĂƚƚĂƌĞůůŝ͕�W͕͘��ƌŽĐŝĂŶŝ͕�&͘�;ϭϵϵϮͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�
ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ƉƌŽĚƵĐƚƐ͘�DŝĐƌŽďŝŽůŽŐŝĐĂ�ϭϱ͕�
ϳͲϭϯ͘ �^D�ϭϬϭϰϬ

DĞŝůĞ͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�ZƵĞŐĞƌ͕�h͕͘�'Ƶƚ͕��͕͘�<ĂƵĨŵĂŶŶ͕�
W͕͘��ĂƐĞŶ͕�'͕͘�tĞŶŐĞƌ͕�^͕͘�dĞƵďĞƌ͕�D͘�;ϭϵϵϳͿ͘�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ�ƐƉ͘ŶŽǀ͕͘�Ă�ŵŽĚĞƌĂƚĞůǇ�ŽǆǇŐĞŶ�
ƚŽůĞƌĂŶƚ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�ϮϬ͕�ϱϳʹϲϰ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
animalis 

�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘�

ůĂĐƚŝƐ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�^ŽŚƌĂďǀĂŶĚŝ͕�^͕͘�DŽƵƐĂǀŝ͕�^͘D͕͘�ZĂǌĂǀŝ͕�^͘,͕͘�^ŚĂŚĞĞĚ��ĞŚĞƐƚŝ͘�
;ϮϬϭϬͿ͘�sŝĂďŝůŝƚǇ�ŽĨ�ƉƌŽďŝŽƚŝĐ�ďĂĐƚĞƌŝĂ�ŝŶ�ůŽǁ�ĂůĐŽŚŽů�ĂŶĚ�ŶŽŶͲ
ĂůĐŽŚŽůŝĐ�ďĞĞƌ�ĚƵƌŝŶŐ�ƌĞĨƌŝŐĞƌĂƚĞĚ�ƐƚŽƌĂŐĞ͘�ϵϯ͕�ϭϬϰͲϭϬϴ͘ �^D�ϭϬϭϰϬ

DĞŝůĞ͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�ZƵĞŐĞƌ͕�h͕͘�'Ƶƚ͕��͕͘�<ĂƵĨŵĂŶŶ͕�
W͕͘��ĂƐĞŶ͕�'͕͘�tĞŶŐĞƌ͕�^͕͘�dĞƵďĞƌ͕�D͘�;ϭϵϵϳͿ͘�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ�ƐƉ͘ŶŽǀ͕͘�Ă�ŵŽĚĞƌĂƚĞůǇ�ŽǆǇŐĞŶ�
ƚŽůĞƌĂŶƚ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�ϮϬ͕�ϱϳʹϲϰ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
animalis 

�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘�

ůĂĐƚŝƐ
WůĂŶƚ��ĂƐĞĚ

��ƵƌƵůĞĂŶƵ͕��͕͘�EŝĐŽůĞƐĐƵ͕��͕͘��ǀƌĂŵ͕��͕͘�DĂŶĞĂ͕�/͕͘��ƌĂƚƵ͕�D͘�;ϮϬϭϮͿ͘�
�ĨĨĞĐƚƐ�ŽĨ�ǇĞĂƐƚ�ĞǆƚƌĂĐƚ�ĂŶĚ�ĚŝĨĨĞƌĞŶƚ�ĂŵŝŶŽ�ĂĐŝĚƐ�ŽŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�
ŽĨ�ƐŽŵĞ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ĐĂďďĂŐĞ�ũƵŝĐĞ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ���ͲϭϮ͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�Ϯϭ͕�
ϲϵϭͲϲϵϵ͘

�^D�ϭϬϭϰϬ

DĞŝůĞ͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�ZƵĞŐĞƌ͕�h͕͘�'Ƶƚ͕��͕͘�<ĂƵĨŵĂŶŶ͕�
W͕͘��ĂƐĞŶ͕�'͕͘�tĞŶŐĞƌ͕�^͕͘�dĞƵďĞƌ͕�D͘�;ϭϵϵϳͿ͘�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ�ƐƉ͘ŶŽǀ͕͘�Ă�ŵŽĚĞƌĂƚĞůǇ�ŽǆǇŐĞŶ�
ƚŽůĞƌĂŶƚ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�ϮϬ͕�ϱϳʹϲϰ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
animalis 

�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘�

ůĂĐƚŝƐ
WůĂŶƚ��ĂƐĞĚ

'ƵŶĞǇ͕��͕͘��'ƺŶŐƂƌŵƺƔůĞƌ͕�D͘�;ϮϬϮϬͿ͘��ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ��ŽŵƉĂƌĂƚŝǀĞ�
�ǀĂůƵĂƚŝŽŶ�ŽĨ�Ă�EŽǀĞů�&ĞƌŵĞŶƚĞĚ�:ƵŝĐĞ�DŝǆƚƵƌĞ�ǁŝƚŚ�WƌŽďŝŽƚŝĐ�^ƚƌĂŝŶƐ�
ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĂŶĚ��ŝĨŝĚŽďĂĐƚĞƌŝĂ�WƌŽďŝŽƚŝĐƐ��ŶƚŝŵŝĐƌ�WĞƉƚ�
ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϮϲϬϮͲϬϮϬͲϬϵϳϭϬͲϮ

�^D�ϭϬϭϰϬ

DĞŝůĞ͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�ZƵĞŐĞƌ͕�h͕͘�'Ƶƚ͕��͕͘�<ĂƵĨŵĂŶŶ͕�
W͕͘��ĂƐĞŶ͕�'͕͘�tĞŶŐĞƌ͕�^͕͘�dĞƵďĞƌ͕�D͘�;ϭϵϵϳͿ͘�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ�ƐƉ͘ŶŽǀ͕͘�Ă�ŵŽĚĞƌĂƚĞůǇ�ŽǆǇŐĞŶ�
ƚŽůĞƌĂŶƚ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�ϮϬ͕�ϱϳʹϲϰ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
animalis 

�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ĂŶŝŵĂůŝƐ�ƐƵďƐƉ͘�

ůĂĐƚŝƐ
WůĂŶƚ��ĂƐĞĚ

WĂǀƵŶĐ͕��͘W͕͘�WĞŶĂǀĂ͕�>͕͘�ZĂŶŝůŽǀŝđ͕�:͕͘�EŽǀĂŬ��ĂŶŝđ͕�D͕͘��ƵƚŽƌĂĐ͕�<͕͘�
WĞƚƌŽǀŝđ͕��͕͘�DŝŚĂůũĞǀŝđͲ,ĞƌŵĂŶ͕�s͕͘��ĞŶĚĞůũĂ͕�<͕͘�DůĂŬĂƌ͕��͘^͕͘��ƵƌŐŽ͕�
<͕͘�<ŽƐ͕��͕͘�aƵƓŬŽǀŝđ͕�:͘�;ϮϬϭϵͿ͘�/ŶĨůƵĞŶĐĞ�ŽĨ��ĞŚǇĚƌĂƚĞĚ�tŚĞĂƚͬZŝĐĞ�
�ĞƌĞĂů�DĂƚƌŝĐĞƐ�ŽŶ�WƌŽďŝŽƚŝĐ��ĐƚŝǀŝƚǇ�ŽĨ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ĂŶŝŵĂůŝƐ�
ƐƐƉ͘�ůĂĐƚŝƐ���ͲϭϮΠ͘�&ŽŽĚ�dĞĐŚŶŽů͘��ŝŽƚĞĐŚŶŽů͘�ϱϳ͕�ϭϰϳͲϭϱϴ͘��ŚƚƚƉƐ͗ͬͬ
ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϳϭϭϯͬĨƚď͘ϱϳ͘ϬϮ͘ϭϵ͘ϲϭϰϮ�����

�^D�ϭϬϭϰϬ

DĞŝůĞ͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�ZƵĞŐĞƌ͕�h͕͘�'Ƶƚ͕��͕͘�<ĂƵĨŵĂŶŶ͕�
W͕͘��ĂƐĞŶ͕�'͕͘�tĞŶŐĞƌ͕�^͕͘�dĞƵďĞƌ͕�D͘�;ϭϵϵϳͿ͘�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ�ƐƉ͘ŶŽǀ͕͘�Ă�ŵŽĚĞƌĂƚĞůǇ�ŽǆǇŐĞŶ�
ƚŽůĞƌĂŶƚ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ͘�^ǇƐƚ͘�
�ƉƉů͘�DŝĐƌŽďŝŽů͘�ϮϬ͕�ϱϳʹϲϰ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
bifidum �ĂŝƌǇ sĞŶƚůŝŶŐ͕��͘>͕͘�DŝƐƚƌǇ͕�s͘s͘�;ϭϵϵϯͿ͘�'ƌŽǁƚŚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�

ďŝĨŝĚŽďĂĐƚĞƌŝĂ�ŝŶ�ƵůƚƌĂĨŝůƚĞƌĞĚ�ŵŝůŬ͘��:��ĂŝƌǇ�^Đŝ͘�ϳϲ͕�ϵϲϮͲϳϭ͘� �d���ϮϵϱϮϭ KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
bifidum   ^ĞĂĨŽŽĚ

ZŽĚƉĂŝ͕�Z͕͘�^ĂŶƉŽŽů͕�K͕͘�dŚĂŶĐŚŽŵŶĂŶŐ͕�d͕͘�tĂŶŐǁŝǁĂƚƐŝŶ͕��͕͘�
^ĂĚĂŽǁ͕�>͕͘�WŚƵƉŝĞǁŬŚĂŵ͕�t͕͘��ŽŽŶƌŽƵŵŬĂĞǁ͕�W͕͘�/ŶƚĂƉĂŶ͕�W͘�D͕͘�
DĂůĞĞǁŽŶŐ͕�t͘�;ϮϬϮϭͿ͘�/ŶǀĞƐƚŝŐĂƚŝŶŐ�ƚŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�ĨĞƌŵĞŶƚĞĚ�
ĨŝƐŚ�ƉƌŽĚƵĐƚƐ�;WůĂͲƌĂͿ�ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ĐŽŵŵƵŶŝƚŝĞƐ�ŽĨ�ŶŽƌƚŚĞĂƐƚĞƌŶ�
dŚĂŝůĂŶĚ͘�W>K^�KE�͘�ϭϲ;ϭͿ͗ĞϬϮϰϱϮϮϳ

�d���ϮϵϱϮϭ

KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
bifidum   WůĂŶƚ��ĂƐĞĚ

WƵƌŝ͕��͕͘�Dŝƌ͕�^͘Z͕͘�WĂŶĚĂ͕��͘Z͘�;ϮϬϭϱͿ͘��ĨĨĞĐƚ�ŽĨ�ƐĞƋƵĞŶƚŝĂů�ďŝŽͲ
ƉƌŽĐĞƐƐŝŶŐ�ĐŽŶĚŝƚŝŽŶƐ�ŽŶ�ƚŚĞ�ĐŽŶƚĞŶƚ�ĂŶĚ�ĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ�ǀŝƚĂŵŝŶ�<Ϯ�
ĂŶĚ�ŝƐŽĨůĂǀŽŶĞƐ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ƐŽǇ�ĨŽŽĚ͘�:�&ŽŽĚ�^Đŝ�dĞĐŚŶŽů͘�ϱϮ;ϭϮͿ͗�
ϴϮϮϴʹϴϮϯϱ͘

�d���ϮϵϱϮϭ

KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium breve �ĂŝƌǇ

ZĞƵƚĞƌ͕�'͘�;ϭϵϵϬͿ͘��ŝĨŝĚŽďĂĐƚĞƌŝĂ��ƵůƚƵƌĞƐ�ĂƐ��ŽŵƉŽŶĞŶƚƐ�ŽĨ�
zŽŐŚƵƌƚͲ>ŝŬĞ�WƌŽĚƵĐƚƐ��ŝĨŝĚŽďĂĐƚĞƌŝĂ�DŝĐƌŽĨůŽƌĂ�ϵ�;ϮͿ͕�ϭϬϳͲϭϭϴ

�d���ϭϱϳϬϬ

ZĞƵƚĞƌ͕�'͘�;ϭϵϲϯͿ͘�sĞƌŐůĞŝĐŚĞŶĚĞ�hŶƚĞƌƐƵĐŚƵŶŐĞ�
ƺďĞƌ�ĚŝĞ��ŝĨŝĚƵƐͲ&ůŽƌĂ�ŝŵ�^ćƵŐůŝŶŐƐͲ�ƵŶĚ�
�ƌǁĂĐŚƐĞŶĞŶƐƚƵŚů͘ 
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϭϵϭ�ϰϴϲʹϱϬϳ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium breve WůĂŶƚ��ĂƐĞĚ

^ĐĂůĂďƌŝŶŝ͕�W͕͘�ZŽƐƐŝ͕�D͕͘�^ƉĞƚƚŽůŝ͕�W͕͘�DĂƚƚĞƵǌǌŝ͕��͘�;ϭϵϵϴͿ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƚƌĂŝŶƐ�ĨŽƌ�ƵƐĞ�ŝŶ�ƐŽǇŵŝůŬ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϯϵ;ϯͿ͗ϮϭϯͲϮϭϵ �d���ϭϱϳϬϬ

ZĞƵƚĞƌ͕�'͘�;ϭϵϲϯͿ͘�sĞƌŐůĞŝĐŚĞŶĚĞ�hŶƚĞƌƐƵĐŚƵŶŐĞ�
ƺďĞƌ�ĚŝĞ��ŝĨŝĚƵƐͲ&ůŽƌĂ�ŝŵ�^ćƵŐůŝŶŐƐͲ�ƵŶĚ�
�ƌǁĂĐŚƐĞŶĞŶƐƚƵŚů͘ 
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ͘�,ǇŐ͘ 
�ďƚ͘�ϭ͕�KƌŝŐ͘�ZĞŝŚĞ��ϭϵϭ�ϰϴϲʹϱϬϳ͘

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium longum
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ůŽŶŐƵŵ�ƐƵďƐƉ͘�

ŝŶĨĂŶƚŝƐ
�ĂŝƌǇ

�ĂŝŐůĞ͕��͕͘�ZŽǇ͕��͕͘���ĞůĂŶŐĞƌ͕�'͕͘�sƵŝůĞŵĂƌĚ͕�:͘�͘�;ϭϵϵϵͿ͘�WƌŽĚƵĐƚŝŽŶ�
ŽĨ�ƉƌŽďŝŽƚŝĐ�ĐŚĞĞƐĞ�;ĐŚĞĚĚĂƌͲůŝŬĞ�ĐŚĞĞƐĞͿ�ƵƐŝŶŐ�ĞŶƌŝĐŚĞĚ�ĐƌĞĂŵ�
ĨĞƌŵĞŶƚĞĚ�ďǇ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ŝŶĨĂŶƚŝƐ͘�:��ĂŝƌǇ�^Đŝ͘�ϴϮ;ϲͿ͗ϭϬϴϭͲϵϭ͘

�d���ϭϱϲϵϳ

DĂƚƚĂƌĞůůŝ͕�W͕͘��ŽŶĂƉĂƌƚĞ͕��͕͘�WŽƚ͕��͕͘��ŝĂǀĂƚŝ͕��͘�
;ϮϬϬϴͿ͘�WƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƚŚĞ�ƚŚƌĞĞ�ďŝŽƚǇƉĞƐ�
ŽĨ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ�ĂƐ�ƚŚƌĞĞ�ƐƵďƐƉĞĐŝĞƐ͗�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ�ƐƵďƐƉ͘�ůŽŶŐƵŵ�ƐƵďƐƉ͘�ŶŽǀ͕͘�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ�ƐƵďƐƉ͘�ŝŶĨĂŶƚŝƐ�ĐŽŵď͘�ŶŽǀ͘�
ĂŶĚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ�ƐƵďƐƉ͘�ƐƵŝƐ�ĐŽŵď͘�ŶŽǀ͘�
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϴ;Wƚ�ϰͿ͗ϳϲϳͲϳϮ

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium longum
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�
ůŽŶŐƵŵ�ƐƵďƐƉ͘�

ůŽŶŐƵŵ
�ĂŝƌǇ

�ŶĂĞƌŽďĞ͘�;ϮϬϭϮͿ͘�&Ğď͖ϭϴ;ϭͿ͗ϭϰͲϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĂŶĂĞƌŽďĞ͘�
ϮϬϭϭ͘ϭϭ͘ϬϬϰ͘��ƉƵď�ϮϬϭϭ�EŽǀ�Ϯϲ͘

�ĞŶĞĨ�DŝĐƌŽďĞƐ͘�ϮϬϭϲ�^ĞƉ͖ϳ;ϰͿ͗ϰϳϯͲϴϰ͘�ĚŽŝ͗�ϭϬ͘ϯϵϮϬͬ�DϮϬϭϱ͘Ϭϭϳϯ͘�
�ƉƵď�ϮϬϭϲ�DĂǇ�Ϯ͘ �d���ϭϱϳϬϳ

DĂƚƚĂƌĞůůŝ͕�W͕͘��ŽŶĂƉĂƌƚĞ͕��͕͘�WŽƚ͕��͕͘��ŝĂǀĂƚŝ͕��͘�
;ϮϬϬϴͿ͘�WƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƚŚĞ�ƚŚƌĞĞ�ďŝŽƚǇƉĞƐ�
ŽĨ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ�ĂƐ�ƚŚƌĞĞ�ƐƵďƐƉĞĐŝĞƐ͗�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ�ƐƵďƐƉ͘�ůŽŶŐƵŵ�ƐƵďƐƉ͘�ŶŽǀ͕͘�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ�ƐƵďƐƉ͘�ŝŶĨĂŶƚŝƐ�ĐŽŵď͘�ŶŽǀ͘�
ĂŶĚ��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůŽŶŐƵŵ�ƐƵďƐƉ͘�ƐƵŝƐ�ĐŽŵď͘�ŶŽǀ͘�
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϴ;Wƚ�ϰͿ͗ϳϲϳͲϳϮ

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
pseudolongum �ĂŝƌǇ

ZĂďŝƵ͕��͘�͘�;ϮϬϬϭͿ͘�^ǇŶƚŚĞƐŝƐ�ĂŶĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�
ŶŽǀĞů�ŐĂůĂĐƚŽͲŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ďǇ�ďĞƚĂͲŐĂůĂĐƚŽƐŝĚĂƐĞƐ�ĨƌŽŵ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϳ͕�ϮϱϮϲͲϯϬ͘ �d���ϮϱϱϮϲ

EŽƵŝŽƵŝ͕�/͕͘��ĂƌƌŽ͕�>͕͘�'ĂƌĐşĂͲ>ſƉĞǌ͕�>͕͘�DĞŝĞƌͲ
<ŽůƚŚŽĨĨ͕�:͘W͕͘�tŽǇŬĞ͕�d͘�Ğƚ�Ăů͘�;ϮϬϬϳͿ͘�'ĞŶŽŵĞͲ
ďĂƐĞĚ�ƚĂǆŽŶŽŵŝĐ�ĐůĂƐƐŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƉŚǇůƵŵ�
�ĐƚŝŶŽďĂĐƚĞƌŝĂ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů�ϮϬϬϳ͖ϮϬϭϴ͗ϵ

Monera Actinobacteria Bifidobacteriaceae Bifidobacterium Bifidobacterium 
psychraerophilum �ĂŝƌǇ

,ƐŝĞŚ͕�,͘,͕͘�tĂŶŐ͕�^Ͳz͕͘��ŚĞŶ͕�d͘Ͳ>͕͘�,ƵĂŶŐ͕�z͘Ͳ>͕͘��ŚĞŶ͕�D͘Ͳ:͘�;ϮϬϭϮͿ͘�
�ĨĨĞĐƚƐ�ŽĨ�ĐŽǁΖƐ�ĂŶĚ�ŐŽĂƚΖƐ�ŵŝůŬ�ĂƐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŵĞĚŝĂ�ŽŶ�ƚŚĞ�
ŵŝĐƌŽďŝĂů�ĞĐŽůŽŐǇ�ŽĨ�ƐƵŐĂƌǇ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϱϳ;ϭͿ͗�
ϳϯͲϴϭ͘

�^D�ϮϮϯϲϲ

^ŝŵƉƐŽŶ͕�W͘:͕͘�ZŽƐƐ͕�Z͘W͕͘�&ŝƚǌŐĞƌĂůĚ͕�'͘&͕͘�^ƚĂŶƚŽŶ͕�
�͘ ;ϮϬϬϰͿ͘��ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ƉƐǇĐŚƌĂĞƌŽƉŚŝůƵŵ�ƐƉ͘
ŶŽǀ͘�ĂŶĚ��ĞƌŝƐĐĂƌĚŽǀŝĂ�ĂĞƌŝƉŚŝůĂ�ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƉŽƌĐŝŶĞ�ĐĂĞĐƵŵ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϱϰ͗�ϰϬϭͲϰϬϲ͘

Monera Actinobacteria Brevibacteriaceae Brevibacterium Brevibacterium 
antiquum �ĂŝƌǇ

KǌƚƵƌŬŽŐůƵ��ƵĚĂŬ͕�^͘K͕͘�&ŝŐŐĞ͕�D͘:͕͘�,ŽƵďƌĂŬĞŶ͕�:͕͘�ĚĞ�sƌŝĞƐ͕�Z͘W͘�
;ϮϬϭϲͿ͘�dŚĞ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ��ĞǀŽůƵƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝŽƚĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�
dƵƌŬŝƐŚ��ŝǀůĞ��ĂǀĞ�ĐŚĞĞƐĞ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ͘�/Ŷƚ͘��ĂŝƌǇ�:͘�ϱϴ͕�ϱϬʹϱϰ

>D'�ϮϮϮϬϲ

'ĂǀƌŝƐŚ͕��͘�zƵ͕�<ƌĂƵǌŽǀĂ͕�s͘/͕͘�WŽƚĞŬŚŝŶĂ͕�E͘s͕͘�
<ĂƌĂƐĞǀ͕�^͘'͕͘�WůŽƚŶŝŬŽǀĂ��͘'͕͘��ůƚǇŶƚƐĞǀĂ�K͘s͕͘�
<ŽƌŽƐƚĞůĞǀĂ͕�>͘�͘�ĂŶĚ��ǀƚƵƐŚĞŶŬŽ�>͘/͘�;ϮϬϬϰͿ͘�dŚƌĞĞ�
EĞǁ�^ƉĞĐŝĞƐ�ŽĨ��ƌĞǀŝďĂĐƚĞƌŝĂ͕���ƌĞǀŝďĂĐƚĞƌŝƵŵ�
ĂŶƚŝƋƵƵŵ��ƐƉ͘�ŶŽǀ͕͘���ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂƵƌĂŶƚŝĂĐƵŵ��
ƐƉ͘�ŶŽǀ͕͘��ĂŶĚ���ƌĞǀŝďĂĐƚĞƌŝƵŵ�ƉĞƌŵĞŶƐĞ��ƐƉ͘�ŶŽǀ͘�
DŝĐƌŽďŝŽůŽŐǇ�;�ŶŐůŝƐŚ�ƚƌĂŶƐůĂƚŝŽŶ�ŽĨ�DŝŬƌŽďŝŽůŽŐŝǇĂͿ�
ϳϯ͕ϭϳϲͲϭϴϯ͘

Monera Actinobacteria Brevibacteriaceae Brevibacterium Brevibacterium 
aurantiacum �ĂŝƌǇ

>ĞĐůĞƌĐƋͲWĞƌůĂƚ͕�D͘E͕͘��ŽƌƌŝĞƵ͕�'͕͘�^ƉŝŶŶůĞƌ͕�,͘�͘�;ϮϬϬϳͿ͘��ŽŶƚƌŽůůĞĚ�
ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĐĂŵĞŵďĞƌƚͲƚǇƉĞ�ĐŚĞĞƐĞƐ͗�ƉĂƌƚ�///�ƌŽůĞ�ŽĨ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�
ŵŝĐƌŽĨůŽƌĂ�ŽŶ�ĨƌĞĞ�ĨĂƚƚǇ�ĂĐŝĚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘�:��ĂŝƌǇ�ZĞƐ͘�ϳϰ͕�ϮϭϴͲϮϱ͘

�d���ϵϭϳϱ

'ĂǀƌŝƐŚ͕��͘zƵ͕͘�<ƌĂƵǌŽǀĂ͕�s͘/͕͘�WŽƚĞŬŚŝŶĂ͕�E͘s͕͘�
<ĂƌĂƐĞǀ͕�^͘'͕͘�WůŽƚŶŝŬŽǀĂ͕��͘'͕͘��ůƚǇŶƚƐĞǀĂ͕�K͘s͕͘�
<ŽƌŽƐƚĞůĞǀĂ͕�>͘�͕͘��ǀƚƵƐŚĞŶŬŽ͕�>͘/͘�;ϮϬϬϰͿ͘�dŚƌĞĞ�ŶĞǁ�
ƐƉĞĐŝĞƐ�ŽĨ�ďƌĞǀŝďĂĐƚĞƌŝĂ͕��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂŶƚŝƋƵƵŵ�
ƐƉ͘�ŶŽǀ͕͘��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĂƵƌĂŶƚŝĂĐƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ�
�ƌĞǀŝďĂĐƚĞƌŝƵŵ�ƉĞƌŵĞŶƐĞ�ƐƉ͘�ŶŽǀ͘�DŝĐƌŽďŝŽůŽŐǇ�
;�ŶŐůŝƐŚ�ƚƌĂŶƐůĂƚŝŽŶ�ŽĨ�DŝŬƌŽďŝŽůŽŐŝǇĂͿ�ϳϯ͕�ϭϳϲʹϭϴϯ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Actinobacteria Brevibacteriaceae Brevibacterium Brevibacterium casei �ĂŝƌǇ

WŝƚŽŶ͕��͕͘�&ŽŶƚĂŶŝĞƌ͕��͘�;ϭϵϵϬͿ͘��ĂƌĂĐƚĠƌŝƐĂƚŝŽŶ�ĚΖƵŶĞ�ĐŽůůĞĐƚŝŽŶ�
ĚĞ�ƐŽƵĐŚĞƐ�ĚĞ�ďĂĐƚĠƌŝĞƐ�ĐŽƌǇŶĠĨŽƌŵĞƐ�ĚĞ�ůĂ�ŵŽƌŐĞ�ĚƵ�ŐƌƵǇğƌĞ�ĚĞ�
�ŽŵƚĠ͘�>Ăŝƚ�ϳϬ͕�ϯϴϯͼϯϵϴ �d���ϯϱϱϭϯ

�ŽůůŝŶƐ͕�D͘�͕͘�&ĂƌƌŽǁ͕�:͘�͘�͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�
DŝŶŶŝŬŝŶ͕��͘�͘�;ϭϵϴϯͿ͘��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ�ƐƉ͘ŶŽǀ͘�
ĂŶĚ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ĞƉŝĚĞƌŵŝĚŝƐ�ƐƉ͘ŶŽǀ͘�^ǇƐƚĞŵĂƚŝĐ�
ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰ͕�ϯϴϴͲϯϵϱ͘

Monera Actinobacteria Brevibacteriaceae Brevibacterium Brevibacterium iodinum �ĂŝƌǇ

/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�;ϭϵϵϵͿ͘�ϴϵʹϵϳ͘�
�ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�
&ƌĞŶĐŚ�ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů͘�
DĂƌŬƵƐ��͘��ĂƌŶŝŽ͕�/ůŬĂ��ƉƉĞƌƚ͕�^ŝĞŐĨƌŝĞĚ�^ĐŚĞƌĞƌ

�d���ϰϵϱϭϰ

�ŽůůŝŶƐ͕�D͘�͕͘�:ŽŶĞƐ͕��͕͘�<ĞĚĚŝĞ͕�Z͘D͕͘�^ŶĞĂƚŚ͕�
W͘,͘�͘�;ϭϵϴϬͿ͘�ZĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ��ŚƌŽŵŽďĂĐƚĞƌŝƵŵ�
ŝŽĚŝŶƵŵ�;�ĂǀŝƐͿ�ŝŶ�Ă�ƌĞĚĞĨŝŶĞĚ�ŐĞŶƵƐ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�
;�ƌĞĞĚͿ�ĂƐ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�ŝŽĚŝŶƵŵ�ŶŽŵ͘�ƌĞǀ͖͘�ĐŽŵď͘�
ŶŽǀ͘�:͘�'ĞŶ͘�DŝĐƌŽďŝŽů͕͘�ϭϵϴϬ͕�ϭϮϬ͕�ϭͲϭϬ͘

Monera Actinobacteria Brevibacteriaceae Brevibacterium Brevibacterium linens �ĂŝƌǇ

�ůďĞƌƚ͕�:͘K͕͘�>ŽŶŐ͕�,͘&͕͘�,ĂŵŵĞƌ͕��͘t͘�;ϭϵϰϰͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ��ŽĨ��ƚŚĞ�
ŽƌŐĂŶŝƐŵƐ��ŝŵƉŽƌƚĂŶƚ��ŝŶ��ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘��/s͘���ĂĐƚĞƌŝƵŵ�ůŝŶĞŶƐ͘��
/ŽǁĂ�^ƚĂƚĞ��Žůů͘��Őƌ͘��ǆƉƚ͘�^ƚĂ͘��Ƶůů͕͘EŽ͘�ϯϮϴ͘ �^D�ϮϬϰϮϱ

��ƌĞĞĚ͕�Z͘^͘�;ϭϵϱϯͿ͘�dŚĞ��ƌĞǀŝďĂĐƚĞƌŝĂĐĞĂĞ�ĨĂŵ͘�
ŶŽǀ͘�ŽĨ�ŽƌĚĞƌ��ƵďĂĐƚĞƌŝĂůĞƐ͘�ZŝĂƐƐƵŶƚŝ�ĚĞůůĞ�
�ŽŵŵƵŶŝĐĂǌŝŽŶĞ�s/͘��ŽŶŐƌĞƐƐŽ�/ŶƚĞƌŶĂǌŝŽŶĂůĞ�Ěŝ�
DŝĐƌŽďŝŽůŽŐŝĂ͕�ZŽŵĂ͖�ϭ͗ϭϯͲϭϰ͘

Monera Actinobacteria Corynebacteriaceae Corynebacterium Corynebacterium 
ammoniagenes �ĂŝƌǇ

�ůŝƐŬĂƐĞƐͲ>ĞĐŚŶĞƌ͕�&͕͘�'ŝŶǌŝŶŐĞƌ͕�t͘�;ϭϵϵϱͿ͘�dŚĞ�ďĂĐƚĞƌŝĂů�ĨůŽƌĂ�ŽĨ�
ƐƵƌĨĂĐĞͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƐƉĞĐŝĂů�ƌĞŐĂƌĚ�ƚŽ�ĐŽƌǇŶĞĨŽƌŵƐ͘�>Ğ�>Ăŝƚ͕�
/EZ���ĚŝƚŝŽŶƐ͕�ϳϱ�;ϲͿ͕�ƉƉ͘ϱϳϭͲϱϴϰ͘ �d���ϲϴϳϭ

�ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϳͿ͘�dƌĂŶƐĨĞƌ�ŽĨ��ƌĞǀŝďĂĐƚĞƌŝƵŵ�
ĂŵŵŽŶŝĂŐĞŶĞƐ�;�ŽŽŬĞ�ĂŶĚ�<ĞŝƚŚͿ�ƚŽ�ƚŚĞ�
ŐĞŶƵƐ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ͕�ĂƐ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�
ĂŵŵŽŶŝĂŐĞŶĞƐ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�
ϰϰϮʹϰϰϯ͘

Monera Actinobacteria Corynebacteriaceae Corynebacterium Corynebacterium casei �ĂŝƌǇ

�ŽĐŬĞůŵĂŶŶ͕�t͕͘�tŝůůĞŵƐ͕�<͘W͕͘�EĞǀĞ͕�,͕͘�,ĞůůĞƌ͕�<͘,͘�;ϮϬϬϱͿ͘��ƵůƚƵƌĞƐ�
ĨŽƌ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�ƐŵĞĂƌ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�ϭϱ͕�
ϳϭϵͲϳϯϮ͘ �^D�ϰϰϳϬϭ

�ƌĞŶŶĂŶ͕�E͘D͕͘��ƌŽǁŶ͕�Z͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕�
�͘�͕͘��ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�^ŝŵƉƐŽŶ͕�W͘:͕͘�&Žǆ͕�W͘&͕͘��ŽŐĂŶ͕
d͘D͘�;ϮϬϬϭͿ͘��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ŵŽŽƌĞƉĂƌŬĞŶƐĞ�ƐƉ͘
ŶŽǀ͘�ĂŶĚ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĐĂƐĞŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ
ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�Ă�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�/Ŷƚ͘�:͘
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϭ͕�ϴϰϯʹϴϱϮ͘

Monera Actinobacteria Corynebacteriaceae Corynebacterium Corynebacterium 
variabile �ĂŝƌǇ

�ŽĐŬĞůŵĂŶŶ͕�t͕͘�tŝůůĞŵƐ͕�<͘W͕͘�EĞǀĞ͕�,͕͘�,ĞůůĞƌ͕�<͘,͘�;ϮϬϬϱͿ͘��ƵůƚƵƌĞƐ�
ĨŽƌ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�ƐŵĞĂƌ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�ϭϱ͕�
ϳϭϵͲϳϯϮ͘ �d���ϭϱϳϱϯ

�ŽůůŝŶƐ�D�͘�;ϭϵϴϳͿ͘�dƌĂŶƐĨĞƌ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�
ǀĂƌŝĂďŝůŝƐ�;DƺůůĞƌͿ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ��ŽƌǇŶĞďĂĐƚĞƌŝƵŵ͕�ĂƐ�
�ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ǀĂƌŝĂďŝůŝƐ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϭϵϴϳ͖�ϯϳ͗ϮϴϳͲϮϴϴ͘

Monera Actinobacteria Corynebacteriaceae Corynebacterium Microbacterium flavum �ĂŝƌǇ

�ƌĞŶŶĂŶ͕�E͘D͕͘�tĂƌĚ͕��͘�͕͘��ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�&Žǆ͕�W͘&͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�
�ŽŐĂŶ͕�d͘D͘�;ϮϬϬϮͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ��ĂĐƚĞƌŝĂů�&ůŽƌĂ�ŽŶ�ƚŚĞ�^ƵƌĨĂĐĞ�
ŽĨ�Ă�^ŵĞĂƌ��ŚĞĞƐĞ

�ƉƉů͘��ŶǀŝƌŽŶ͘�DŝĐƌŽďŝŽů͘�ϲϴ͕�ϴϮϬͲϴϯϬ͘
�d���ϭϬϯϰϬ

�ĂƌŬƐĚĂůĞ͕�>͕͘�>ĂŶĠĞůůĞ͕�D͘�͕͘�WŽůůŝĐĞ͕�D͘�͕͘�
�ƐƐĞůŝŶĞĂƵ͕�:͕͘�tĞůďǇ͕�D͕͘�EŽƌŐĂƌĚ͕�D͘s͘�;ϭϵϳϵͿ͘�
�ŝŽůŽŐŝĐĂů�ĂŶĚ�ĐŚĞŵŝĐĂů�ďĂƐŝƐ�ĨŽƌ�ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�
ŽĨ�DŝĐƌŽďĂĐƚĞƌŝƵŵ�ĨůĂǀƵŵ�KƌůĂͲ:ĞŶƐĞŶ�ĂƐ�
�ŽƌǇŶĞďĂĐƚĞƌŝƵŵ�ĨůĂǀĞƐĐĞŶƐ�ŶŽŵ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�Ϯϵ͕�ϮϮϮʹϮϯϯ͘

Monera Actinobacteria Dermabacteraceae Brachybacterium Brachybacterium 
alimentarium �ĂŝƌǇ

^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�Z͘D͕͘��ĐĐŽůĂƐ͕�
:͘W͕͘�&ŝĞĚůĞƌ͕�&͘�;ϭϵϵϲͿ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ
ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ
ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ��ƐƉ͘�ŶŽǀ͘�ĂŶĚ
�ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘

�d���
ϳϬϬϬϲϳ

^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�
Z͘D͕͘��ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͘�;ϭϵϵϲͿ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ
ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ��ƐƉ͘�ŶŽǀ͘�ĂŶĚ
�ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘

Monera Actinobacteria Dermabacteraceae Brachybacterium Brachybacterium 
nesterenkovii �ĂŝƌǇ

'ǀŽǌĚǇĂŬ͕�K͘Z͕͘�EŽŐŝŶĂ͕�d͘D͕͘�^ĐŚƵŵĂŶŶ͕�W͘�;ϭϵϵϮͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ŶĞƐƚĞƌĞŶŬŽǀŝŝ�ƐƉ͘�
ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͕͘�ϭϵϵϮ͕�ϰϮ͕�ϳϰͲϳϴ͘� �^D�ϵϱϳϯ

'ǀŽǌĚǇĂŬ͕�K͘Z͕͘�EŽŐŝŶĂ͕�d͘D͕͘�^ĐŚƵŵĂŶŶ͕�W͘�;ϭϵϵϮͿ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ŶĞƐƚĞƌĞŶŬŽǀŝŝ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͕͘�ϭϵϵϮ͕�ϰϮ͕�ϳϰͲϳϴ͘�

Monera Actinobacteria Dermabacteraceae Brachybacterium Brachybacterium 
paraconglomeratum �ĂŝƌǇ

�ĂůůŽŶ͕��͕͘��ƵƚŚŽŝƚ͕�&͕͘��ĞůďĞƐ͕��͕͘�&ĞƌƌĂŶĚ͕�D͕͘�>Ğ�&ƌŝůĞƵǆ͕�z͕͘��Ğ�
�ƌĞŵŽƵǆ͕�Z͕͘�DŽŶƚĞů͕�D͘�͘�;ϮϬϬϳͿ͘�^ƚĂďŝůŝƚǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚŝĞƐ�
ŝŶ�ŐŽĂƚ�ŵŝůŬ�ĚƵƌŝŶŐ�Ă�ůĂĐƚĂƚŝŽŶ�ǇĞĂƌ͗�DŽůĞĐƵůĂƌ�ĂƉƉƌŽĂĐŚĞƐ͘�ϮϬϬϳ͘�
^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϯϬ͕ϱϰϳͲϱϲϬ� �d���ϱϭϴϰϯ

dĂŬĞƵĐŚŝ͕�D͕͘�&ĂŶŐ͕��͘y͘�ĂŶĚ�zŽŬŽƚĂ͕��͘�;ϭϵϵϱͿ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
ƉƌŽƉŽƐĂů�ŽĨ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĐŽŶŐůŽŵĞƌĂƚƵŵ�
ƐƉ͘�ŶŽǀ͕͘�ŶŽŵ͘�ƌĞǀ͕͘��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ƉĂƌĂĐŽŶŐůŽŵĞƌĂƚƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�
ƌŚĂŵŶŽƐƵŵ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϱ͕�
ϭϲϬͲϭϲϴ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Actinobacteria Dermabacteraceae Brachybacterium Brachybacterium 
tyrofermentans �ĂŝƌǇ

^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�Z͘D͕͘��ĐĐŽůĂƐ͕�
:͘W͕͘�&ŝĞĚůĞƌ͕�&͘�;ϭϵϵϲͿ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�
ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗��ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ��ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

�d���
ϳϬϬϬϲϴ

^ĐŚƵďĞƌƚ͕�<͕͘�>ƵĚǁŝŐ͕�t͕͘�^ƉƌŝŶŐĞƌ͕�E͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�
Z͘D͕͘��ĐĐŽůĂƐ͕�:͘W͕͘�&ŝĞĚůĞƌ͕�&͘�;ϭϵϵϲͿ͘�dǁŽ�ĐŽƌǇŶĞĨŽƌŵ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�&ƌĞŶĐŚ�'ƌƵǇğƌĞ�
ĂŶĚ��ĞĂƵĨŽƌƚ�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ďƌĂĐŚǇďĂĐƚĞƌŝƵŵ͗�
�ƌĂĐŚǇďĂĐƚĞƌŝƵŵ�ĂůŝŵĞŶƚĂƌŝƵŵ��ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ƌĂĐǇďĂĐƚĞƌŝƵŵ�ƚǇƌŽĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϴϭͲϳ͘�

Monera Actinobacteria Microbacteriaceae Agrococcus Agrococcus casei �ĂŝƌǇ

ZŽƚŚ͕��͕͘�DŝĞƐĐŚĞƌ�^ĐŚǁĞŶŶŝŶŐĞƌ͕�^͕͘�,ĂƐůĞƌ͕�D͕͘��ƵŐƐƚĞƌͲDĞŝĞƌ͕��͕͘�
>ĂĐƌŽŝǆ͕��͘�;ϮϬϭϬͿ͘�WŽƉƵůĂƚŝŽŶ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƚǁŽ�ĂŶƚŝůŝƐƚĞƌŝĂů�ĐŚĞĞƐĞ�
ƐƵƌĨĂĐĞ�ĐŽŶƐŽƌƚŝĂ�ƌĞǀĞĂůĞĚ�ďǇ�ƚĞŵƉŽƌĂů�ƚĞŵƉĞƌĂƚƵƌĞ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘��D��DŝĐƌŽďŝŽů͘�ϭϬ͕ϳϰ͘ �^D�ϭϴϬϲϭ

��ŽƌĂ͕�E͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�'ĞůƐŽŵŝŶŽ͕�Z͕͘�^ǁŝŶŐƐ͕�
:͕͘��ƌĞŶŶĂŶ͕�E͕͘��ŽŐĂŶ͕�d͘D͕͘�>ĂƌƉŝŶ͕�^͕͘��ĞƐŵĂƐƵƌĞƐ͕�
E͕͘�>ĞĐŚŶĞƌ͕�&͘�͕͘�<ƌŽƉƉĞŶƐƚĞĚƚ͕�Z͘D͕͘�tĂƌĚ͕��͘�͕͘�
'ŽŽĚĨĞůůŽǁ͕�D͘�;ϮϬϬϳͿ͘��ŐƌŽĐŽĐĐƵƐ�ĐĂƐĞŝ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞƐ�ŽĨ�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�
ĐŚĞĞƐĞƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϵϮͲϵϳ͘

Monera Actinobacteria Microbacteriaceae Leucobacter Leucobacter komagatae �ĂŝƌǇ

DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�:ĂĐƋƵĞƐ͕�E͕͘��ŶƚŽŝŶĞƚƚĞ͕��͕͘�/ƌůŝŶŐĞƌ͕�
&͘�;ϮϬϬϵͿ͘��ƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝĂů�ĚŝǀĞƌƐŝƚǇ�Ăƚ�ƚŚĞ�ƐƵƌĨĂĐĞ�
ŽĨ�>ŝǀĂƌŽƚ�ĐŚĞĞƐĞ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚ�
ĂƉƉƌŽĂĐŚĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕ϯϭͲϳ͘�

�^D�ϴϴϬϯ

dĂŬĞƵĐŚŝ͕�D͕͘�tĞŝƐƐ͕�E͕͘�^ĐŚƵŵĂŶŶ͕�W͘�ĂŶĚ�zŽŬŽƚĂ͕��͘�
;ϭϵϵϲͿ͘�>ĞƵĐŽďĂĐƚĞƌ�ŬŽŵĂŐĂƚĂĞ�ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�Ă�
ŶĞǁ�ĂĞƌŽďŝĐ�ŐƌĂŵͲƉŽƐŝƚŝǀĞ͕�ŶŽŶƐƉŽƌƵůĂƚŝŶŐ�ƌŽĚ�ǁŝƚŚ�
Ϯ͕ϰͲĚŝĂŵŝŶŽďƵƚǇƌŝĐ�ĂĐŝĚ�ŝŶ�ƚŚĞ�ĐĞůů�ǁĂůů͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϲ͕ϵϲϳͲϵϳϭ͘

Monera Actinobacteria Microbacteriaceae Microbacterium Microbacterium 
foliorum �ĂŝƌǇ

�ĞĞƚĂĞ͕�W͕͘��ŽŶŶĂƌŵĞ͕�W͕͘�^ƉŝŶŶůĞƌ͕�,͘�͕͘�,ĞůŝŶĐŬ͕�^͘�;ϮϬϬϳͿ͘�
WƌŽĚƵĐƚŝŽŶ�ŽĨ�ǀŽůĂƚŝůĞ�ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ�ďǇ�ďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ƐƵƌĨĂĐĞͲƌŝƉĞŶĞĚ�&ƌĞŶĐŚ�ĐŚĞĞƐĞƐ͘��ƉƉů�
DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϳϲ͕ϭϭϲϭͲϳϭ͘ �^D�ϭϮϵϲϲ

�ĞŚƌĞŶĚƚ͕�h͕͘�hůƌŝĐŚ͕��͘�ĂŶĚ�^ĐŚƵŵĂŶŶ͕�W͘�;ϮϬϬϭͿ͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�DŝĐƌŽďĂĐƚĞƌŝƵŵ�ĨŽůŝŽƌƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
DŝĐƌŽďĂĐƚĞƌŝƵŵ�ƉŚǇůůŽƐƉŚĂĞƌĂĞ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ƉŚǇůůŽƐƉŚĞƌĞƐ�ŽĨ�ŐƌĂƐƐĞƐ�ĂŶĚ�ƚŚĞ�ƐƵƌĨĂĐĞ�
ůŝƚƚĞƌ�ĂĨƚĞƌ�ŵƵůĐŚŝŶŐ�ƚŚĞ�ƐǁĂƌĚ͕�ĂŶĚ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�
ŽĨ��ƵƌĞŽďĂĐƚĞƌŝƵŵ�ƌĞƐŝƐƚĞŶƐ�;&ƵŶŬĞ�Ğƚ�Ăů͘�ϭϵϵϴͿ�ĂƐ�
DŝĐƌŽďĂĐƚĞƌŝƵŵ�ƌĞƐŝƐƚĞŶƐ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϭ͕ϭϮϲϳͲϭϮϳϲ͘

Monera Actinobacteria Microbacteriaceae Microbacterium Microbacterium 
gubbeenense �ĂŝƌǇ

�ŽŐĂŶ͕�d͘D͕͘�'ŽĞƌŐĞƐ͕�^͕͘�'ĞůƐŽŵŝŶŽ͕�Z͕͘�>ĂƌƉŝŶ͕�^͕͘�,ŽŚĞŶĞŐŐĞƌ͕�
D͕͘��ŽƌĂ͕�E͕͘�:ĂŵĞƚ͕��͕͘�ZĞĂ͕�D͘�͕͘�DŽƵŶŝĞƌ͕�:͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
'ƵĠŐƵĞŶ͕�D͕͘��ĞƐŵĂƐƵƌĞƐ͕�E͕͘�^ǁŝŶŐƐ͕�:͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕�
�͘�͕͘�^ĞďĂƐƚŝĂŶŝ͕�,͕͘�/ƌůŝŶŐĞƌ͕�&͕͘��ŚĂŵďĂ͕�:͘&͕͘��ĞĚƵŚŶ͕�Z͕͘�^ĐŚĞƌĞƌ͕�
^͘�;ϮϬϭϰͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ�^ƵƌĨĂĐĞ�DŝĐƌŽďŝĂů��ŽŶƐŽƌƚŝĂ�ĨƌŽŵ�
>ŝŵďƵƌŐĞƌ͕�ZĞďůŽĐŚŽŶ͕�>ŝǀĂƌŽƚ͕�dŝůƐŝƚ͕�ĂŶĚ�'ƵďďĞĞŶ��ŚĞĞƐĞƐ͘�
DŝĐƌŽďŝŽů�^ƉĞĐƚƌ͘�ϮϬϭϰ�&Ğď͖Ϯ;ϭͿ͗�DͲϬϬϭϬͲϮϬϭϮ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬ
ŵŝĐƌŽďŝŽůƐƉĞĐ͘�DͲϬϬϭϬͲϮϬϭϮ͘�WD/�͗�ϮϲϬϴϮϭϭϵ͘

DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�:ĂĐƋƵĞƐ͕�E͕͘��ŶƚŽŝŶĞƚƚĞ͕��͕͘�/ƌůŝŶŐĞƌ͕�
&͘�;ϮϬϬϵͿ͘��ƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝĂů�ĚŝǀĞƌƐŝƚǇ�Ăƚ�ƚŚĞ�ƐƵƌĨĂĐĞ�
ŽĨ�>ŝǀĂƌŽƚ�ĐŚĞĞƐĞ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚ�
ĂƉƉƌŽĂĐŚĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϬϵ�:Ƶů�ϯϭ͖ϭϯϯ;ϭͲϮͿ͗ϯϭͲϳ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϬϵ͘Ϭϰ͘ϬϮϬ͘��ƉƵď�ϮϬϬϵ��Ɖƌ�Ϯϰ͘�WD/�͗�
ϭϵϰϴϭϴϮϴ

�^D�ϭϱϵϰϰ

�ƌĞŶŶĂŶ͕�E͘D͕͘��ƌŽǁŶ͕�Z͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕�
�͘�͕͘��ĞƌĞƐĨŽƌĚ͕�d͘W͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘��ŽŐĂŶ͕�d͘D͕͘�
&Žǆ͕�W͘&͘�;ϮϬϬϭͿ͘�DŝĐƌŽďĂĐƚĞƌŝƵŵ�ŐƵďďĞĞŶĞŶƐĞ�ƐƉ͘�
ŶŽǀ͕͘�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�Ă�ƐŵĞĂƌͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘��
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�
DŝĐƌŽďŝŽůŽŐǇ��ϱϭ͕�ϭϵϲϵͲϭϵϳϲ͘

Monera Actinobacteria Micrococcaceae Arthrobacter Arthrobacter 
crystallopoietes �ĂŝƌǇ

�ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͘�;ϭϵϵϵͿ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�
ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�
ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϱϰϴϭ

�ŶƐŝŐŶ͕�:͘�͕͘�ZŝƚƚĞŶďĞƌŐ͕�^͘�͘�;ϭϵϲϯͿ͘���ĐƌǇƐƚĂůůŝŶĞ�
ƉŝŐŵĞŶƚ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ�ϮͲŚǇĚƌŽǆǇƉǇƌŝĚŝŶĞ�ďǇ�
�ƌƚŚƌŽďĂĐƚĞƌ�ĐƌǇƐƚĂůůŽƉŽŝĞƚĞƐ�Ŷ͘�ƐƉ͘��ƌĐŚŝǀ�Ĩƺƌ�
DŝŬƌŽďŝŽůŽŐŝĞ͕�ϭϵϲϯ͕�ϰϳ͕�ϭϯϳͲϭϱϯ͘

Monera Actinobacteria Micrococcaceae Arthrobacter Arthrobacter 
globiformis �ĂŝƌǇ

�ůŝƐŬĂƐĞƐͲ>ĞĐŚŶĞƌ͕�&͕͘�'ŝŶǌŝŶŐĞƌ͕�t͘�;ϭϵϵϱͿ͘�dŚĞ�ďĂĐƚĞƌŝĂů�ĨůŽƌĂ�ŽĨ�
ƐƵƌĨĂĐĞͲƌŝƉĞŶĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�ƐƉĞĐŝĂů�ƌĞŐĂƌĚ�ƚŽ�ĐŽƌǇŶĞĨŽƌŵƐ͘�>Ğ�>Ăŝƚ͕�
/EZ���ĚŝƚŝŽŶƐ͕�ϭϵϵϱ͕�ϳϱ�;ϲͿ͕�ƉƉ͘ϱϳϭͲϱϴϰ͘ �d���ϴϬϭϬ

�ŽŶŶ͕�,͘:͘�;ϭϵϮϴͿ͘���ƚǇƉĞ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂďƵŶĚĂŶƚ�ŝŶ�
ƉƌŽĚƵĐƚŝǀĞ�ƐŽŝůƐ͕�ďƵƚ�ĂƉƉĂƌĞŶƚůǇ�ůĂĐŬŝŶŐ�ŝŶ�ĐĞƌƚĂŝŶ�
ƐŽŝůƐ�ŽĨ�ůŽǁ�ƉƌŽĚƵĐƚŝǀŝƚǇ͘�EĞǁ�zŽƌŬ�^ƚĂƚĞ��ŐƌŝĐƵůƚƵƌĂů�
�ǆƉĞƌŝŵĞŶƚĂů�^ƚĂƚŝŽŶ�dĞĐŚŶŝĐĂů��ƵůůĞƚŝŶ�EŽ͘�
ϭϯϴ͗ϯʹϮϲ͘�

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Actinobacteria Micrococcaceae Glutamicibacter Glutamicibacter 
arilaitensis �ĂŝƌǇ

DŽƵŶŝĞƌ͕�:͕͘�'ĞůƐŽŵŝŶŽ͕�Z͕͘�'ŽĞƌŐĞƐ͕�^͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
sĂŶĚĞŵĞƵůĞďƌŽĞĐŬĞ͕�<͕͘�,ŽƐƚĞ͕��͕͘�^ĐŚĞƌĞƌ͕�^͕͘�^ǁŝŶŐƐ͕�:͕͘�&ŝƚǌŐĞƌĂůĚ͕�
'͘&͕͘��ŽŐĂŶ͕�d͘D͘�;ϮϬϬϱͿ͘�^ƵƌĨĂĐĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĨŽƵƌ�ƐŵĞĂƌͲƌŝƉĞŶĞĚ
ĐŚĞĞƐĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϭ͕�ϲϰϴϵͲϱϬϬ͘

�^D�ϭϲϯϲϴ

�ƵƐƐĞ͕�,͘:͘�;ϮϬϭϲͿ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�
ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera Actinobacteria Micrococcaceae Glutamicibacter Glutamicibacter 
bergerei �ĂŝƌǇ

/ƌůŝŶŐĞƌ͕�&͕͘��ŝŵĞƚ͕�&͕͘��ĞůĞƚƚƌĞ͕�:͕͘�>ĞĨĞǀƌĞ͕�D͕͘�'ƌŝŵŽŶƚ͕�W͘�͘�͘�;ϮϬϬϱͿ͘�
�ƌƚŚƌŽďĂĐƚĞƌ�ďĞƌŐĞƌĞŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ƌƚŚƌŽďĂĐƚĞƌ�ĂƌŝůĂŝƚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŶŽǀĞů�ĐŽƌǇŶĞĨŽƌŵ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƵƌĨĂĐĞƐ�ŽĨ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�
:͘ ^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϰϱϳͲϰϲϮ͘

�^D�ϭϲϯϲϳ

�ƵƐƐĞ͕�,͘:͘�;ϮϬϭϲͿ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�
ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera Actinobacteria Micrococcaceae Glutamicibacter Glutamicibacter 
nicotianae �ĂŝƌǇ

^ŵĂĐĐŚŝ͕��͕͘�'ŽďďĞƚƚŝ͕�D͕͘>ĂŶĐŝŽƚƚŝ͕�Z͕͘�&Žǆ͕�W͘&͘�;ϭϵϵϵͿ͘�WƵƌŝĨŝĐĂƚŝŽŶ�
ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂŶ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽůŝŶĞ�ŝŵŝŶ�ƉĞƉƚŝĚĂƐĞ�ĨƌŽŵ�
�ƌƚŚƌŽďĂŶĂ͕�&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϭϳϴ;ϭͿ͗ϭϵϭͲϳ͘

^ŵĂĐĐŚŝ͕��͕͘�&Žǆ͕�W͘&͕͘�'ŽďďĞƚƚŝ͕�D͘�;ϭϵϵϵͿ͘�WƵƌŝĨŝĐĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚǁŽ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞŝŶĂƐĞƐ�ĨƌŽŵ��ƌƚŚƌŽďĂĐƚĞƌ�
ŶŝĐŽƚŝĂŶĂĞ�ϵϰϱϴ͘��&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϭϳϬ͕�ϯϮϳͲϯϯ͘

�d���ϭϰϵϮϵ

�ƵƐƐĞ͕�,͘:͘�;ϮϬϭϲͿ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�
ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϲϲ͕�ϵͲϯϳ͘

Monera Actinobacteria Micrococcaceae Glutamicibacter Glutamicibacter 
protophormiae �ĂŝƌǇ

�ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͘�;ϭϵϵϵͿ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�
ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�
ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϵϮϳϭ

�ƵƐƐĞ͕�,͘:͘�;ϮϬϭϲͿ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�
ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ�:�
^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů�ϮϬϭϲ͖�ϲϲ͗ϵͲϯϳ͘

Monera Actinobacteria Micrococcaceae Kocuria Kocuria rhizophila �ĂŝƌǇ

�ůͲ�ĂƌĂĚĞŝ͕�'͕͘��ĞůĂĐƌŽŝǆͲ�ƵĐŚĞƚ͕��͕͘�KŐŝĞƌ͕�:͘�͘�;ϮϬϬϳͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�
ŽĨ�ďĂĐƚĞƌŝĂů�ĞĐŽƐǇƐƚĞŵƐ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů��ŐǇƉƚŝĂŶ��ŽŵŝĂƚŝ�ĐŚĞĞƐĞ͘��ƉƉů�
�ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϯ͕�ϭϮϰϴͲϱϱ͘ �^D�ϭϭϵϮϲ

<ŽǀĄĐƐ͕�'͕͘��ƵƌŐŚĂƌĚƚ͕�:͕͘�WƌĂĚĞůůĂ͕�^͕͘�^ĐŚƵŵĂŶŶ͕�
W͕͘�^ƚĂĐŬĞďƌĂŶĚƚ͕��͕͘�DăƌŝĂůŝŐĞƚŝ͕�<͘�;ϭϵϵϵͿ͘�<ŽĐƵƌŝĂ�
ƉĂůƵƐƚƌŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�<ŽĐƵƌŝĂ�ƌŚŝǌŽƉŚŝůĂ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƌŚŝǌŽƉůĂŶĞ�ŽĨ�ƚŚĞ�ŶĂƌƌŽǁͲůĞĂǀĞĚ�
ĐĂƚƚĂŝů�;dǇƉŚĂ�ĂŶŐƵƐƚŝĨŽůŝĂͿ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϵ͕�
ϭϲϳͲϳϯ͘

Monera Actinobacteria Micrococcaceae Kocuria Kocuria varians �ĂŝƌǇ

KΖDĂŚŽŶǇ͕�d͕͘�ZĞŬŚŝĨ͕�E͕͘��ĂǀĂĚŝŶŝ͕��͕͘�&ŝƚǌŐĞƌĂůĚ͕�'͘&͘�;ϮϬϬϭͿ͘�dŚĞ�
ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�Ă�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ŝŶŐƌĞĚŝĞŶƚ�ĐŽŶƚĂŝŶŝŶŐ�ΖǀĂƌŝĂĐŝŶΖ͕�
Ă�ŶŽǀĞů�ĂŶƚŝŵŝĐƌŽďŝĂů�ƉƌŽĚƵĐĞĚ�ďǇ�<ŽĐƵƌŝĂ�ǀĂƌŝĂŶƐ͕�ƚŽ�ĐŽŶƚƌŽů�ƚŚĞ�
ŐƌŽǁƚŚ�ŽĨ��ĂĐŝůůƵƐ�ĐĞƌĞƵƐ�ŝŶ�ĐŚŝůůĞĚ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘

:��ƉƉů�DŝĐƌŽďŝŽů͘�ϵϬ͕�ϭϬϲͲϭϰ͘

�^D�ϮϬϬϯϯ

^ƚĂĐŬĞďƌĂŶĚƚ͕��͕͘�<ŽĐŚ͕��͕͘�'ǀŽǌĚŝĂŬ͕�K͕͘�^ĐŚƵŵĂŶŶ͕�
W͘ ;ϭϵϵϱͿ͘�dĂǆŽŶŽŵŝĐ�ĚŝƐƐĞĐƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ
DŝĐƌŽĐŽĐĐƵƐ͗�<ŽĐƵƌŝĂ�ŐĞŶ͘�ŶŽǀ͕͘�EĞƐƚĞƌĞŶŬŽŶŝĂ�ŐĞŶ͘
ŶŽǀ͕͘�<ǇƚŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘��ĞƌŵĂĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘
ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ��ŽŚŶ�ϭϴϳϮ�ŐĞŶ͘�ĞŵĞŶĚ͘�/Ŷƚ͘�:͘
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϲϴϮͲϲϵϮ͘�Ğǆ�DŝĐƌŽĐŽĐĐƵƐ�ǀĂƌŝĂŶƐ
DŝŐƵůĂ�ϭϵϬϬ�;�ƉƉƌŽǀĞĚ�>ŝƐƚƐ�ϭϵϴϬͿ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Actinobacteria Micrococcaceae Micrococcus Micrococcus luteus �ĂŝƌǇ

&ĞŶŐ͕��͕͘�,ƵĂŶŐ͕�^͕͘��ŝ͕��͘t͕͘��ŚĂŶŐ͕�D͕͘��ŚĂŝ͕�^͕͘��ŚĞŶ͕�y͘�;ϮϬϭϲͿ͘�
�ǀĂůƵĂƚŝŽŶ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ŵŝĐƌŽĐŽĐĐƵƐ�ƐƚƌĂŝŶƐ�ĂƐ�ƐƚĂƌƚĞƌ�
ĐƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�<ĞĚŽŶŐ�ƐƵĨƵ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϭϲ�
DĂƌ͖ϭϮϬ;ϯͿ͗ϲϳϭͲϴϯ͘�ĚŽŝ͗�ϭϬ͘ϭϭϭϭͬũĂŵ͘ϭϯϬϮϯ͘�WD/�͗�ϮϲϲϲϲϳϰϬ͘

DŽƵŶŝĞƌ͕�:͕͘�'ĞůƐŽŵŝŶŽ͕�Z͕͘�'ŽĞƌŐĞƐ͕�^͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
sĂŶĚĞŵĞƵůĞďƌŽĞĐŬĞ͕�<͕͘�,ŽƐƚĞ͕��͕͘�^ĐŚĞƌĞƌ͕�^͕͘�^ǁŝŶŐƐ͕�:͕͘�&ŝƚǌŐĞƌĂůĚ͕�
'͘&͕͘��ŽŐĂŶ͕�d͘D͘�;ϮϬϬϱͿ͘�^ƵƌĨĂĐĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĨŽƵƌ�ƐŵĞĂƌͲƌŝƉĞŶĞĚ
ĐŚĞĞƐĞƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϮϬϬϱ�EŽǀ͖ϳϭ;ϭϭͿ͗ϲϰϴϵͲϱϬϬ͘�ĚŽŝ͗
ϭϬ͘ϭϭϮϴͬ��D͘ϳϭ͘ϭϭ͘ϲϰϴϵͲϲϱϬϬ͘ϮϬϬϱ͘�WD/�͗�ϭϲϮϲϵϲϳϯ͖�WD�/�͗
WD�ϭϮϴϳϲϯϲ

�d���ϰϲϵϴ
�^D�ϮϬϬϯϬ

tŝĞƐĞƌ͕�D͕͘��ĞŶŶĞƌ͕��͘�͘D͕͘�<ĂŵƉĨĞƌ͕�W͕͘�^ĐŚƵŵĂŶŶ͕�
W͕͘�dŝŶĚĂůů͕��͕͘�^ƚĞŝŶĞƌ͕�h͕͘�sǇďŝƌĂů͕��͕͘�>Ƶďŝƚǌ͕�t͕͘�
DĂƐǌĞŶĂŶ͕��͘D͕͘�WĂƚĞů͕��͘<͘�͕͘�^ĞǀŝŽƵƌ͕�Z͘:͕͘�ZĂĚĂǆ͕�
�͕͘��ƵƐƐĞ͕�,͘:͘�;ϮϬϬϮͿ͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͕�DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ�;�ŽŚŶ�ϭϴϳϮͿ�
ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ�;<ůŽŽƐ�Ğƚ�Ăů͘�ϭϵϳϰͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘ϱϮ͕�ϲϮϵͲϲϯϳ

Monera Actinobacteria Micrococcaceae Micrococcus Micrococcus luteus ^ĞĂĨŽŽĚ

�ŶŝŚŽƵǀŝ͕�s͘�͕͘�^ĂŬǇŝͲ�ĂǁƐŽŶ͕��͕͘��ǇĞƌŶŽƌ͕�'͘^͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͘�
;ϮϬϬϳͿ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂŶŐĞƐ�ŝŶ�ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚĞĚ�ĐĂƐƐĂǀĂ�ĨŝƐŚ�
;WƐĞƵĚŽƚŽůŝƚŚƵƐ�ƐƉ͘Ϳ�ĨŽƌ�ůĂŶŚŽƵŝŶ�ƉƌŽĚƵĐƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϮϬϬϳ�DĂǇ�ϭϬ͖ϭϭϲ;ϮͿ͗ϮϴϳͲϵϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϬϲ͘ϭϮ͘ϬϬϵ͘�
�ƉƵď�ϮϬϬϳ�:ĂŶ�ϭϮ͘�WD/�͗�ϭϳϮϵϭϲϭϱ͘

�d���ϰϲϵϴ
�^D�ϮϬϬϯϬ

tŝĞƐĞƌ͕�D͕͘��ĞŶŶĞƌ͕��͘�͘D͕͘�<ĂŵƉĨĞƌ͕�W͕͘�^ĐŚƵŵĂŶŶ͕�
W͕͘�dŝŶĚĂůů͕��͕͘�^ƚĞŝŶĞƌ͕�h͕͘�sǇďŝƌĂů͕��͕͘�>Ƶďŝƚǌ͕�t͕͘�
DĂƐǌĞŶĂŶ͕��͘D͕͘�WĂƚĞů͕��͘<͘�͕͘�^ĞǀŝŽƵƌ͕�Z͘:͕͘�ZĂĚĂǆ͕�
�͕͘��ƵƐƐĞ͕�,͘:͘�;ϮϬϬϮͿ͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͕�DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ�;�ŽŚŶ�ϭϴϳϮͿ�
ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ�;<ůŽŽƐ�Ğƚ�Ăů͘�ϭϵϳϰͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘ϱϮ͕�ϲϮϵͲϲϯϳ

Monera Actinobacteria Micrococcaceae Micrococcus Micrococcus luteus DĞĂƚ

/ĂĐƵŵŝŶ͕�>͕͘�DĂŶǌĂŶŽ͕�D͕͘��Žŵŝ͕�'͘�;ϮϬϭϮͿ͘��ĂƚĂůĂƐĞͲƉŽƐŝƚŝǀĞ�ĐŽĐĐŝ�
ŝŶ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͗�sĂƌŝĂďŝůŝƚǇ�ĚƵĞ�ƚŽ�ĚŝĨĨĞƌĞŶƚ�ƉŽƌŬ�ďƌĞĞĚƐ͕�
ďƌĞĞĚŝŶŐ�ƐǇƐƚĞŵƐ�ĂŶĚ�ƐĂƵƐĂŐĞ�ƉƌŽĚƵĐƚŝŽŶ�ƚĞĐŚŶŽůŽŐǇ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϬϭϮ��Ɖƌ͖Ϯϵ;ϮͿ͗ϭϳϴͲϴϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘Ĩŵ͘ϮϬϭϭ͘Ϭϵ͘ϬϬϱ͘�
�ƉƵď�ϮϬϭϭ�^ĞƉ�ϮϮ͘�WD/�͗�ϮϮϮϬϮϴϳϭ͘

�d���ϰϲϵϴ
�^D�ϮϬϬϯϬ

tŝĞƐĞƌ͕�D͕͘��ĞŶŶĞƌ͕��͘�͘D͕͘�<ĂŵƉĨĞƌ͕�W͕͘�^ĐŚƵŵĂŶŶ͕�
W͕͘�dŝŶĚĂůů͕��͕͘�^ƚĞŝŶĞƌ͕�h͕͘�sǇďŝƌĂů͕��͕͘�>Ƶďŝƚǌ͕�t͕͘�
DĂƐǌĞŶĂŶ͕��͘D͕͘�WĂƚĞů͕��͘<͘�͕͘�^ĞǀŝŽƵƌ͕�Z͘:͕͘�ZĂĚĂǆ͕�
�͕͘��ƵƐƐĞ͕�,͘:͘�;ϮϬϬϮͿ͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͕�DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ�;�ŽŚŶ�ϭϴϳϮͿ�
ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ�;<ůŽŽƐ�Ğƚ�Ăů͘�ϭϵϳϰͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘ϱϮ͕�ϲϮϵͲϲϯϳ

Monera Actinobacteria Micrococcaceae Micrococcus Micrococcus lylae DĞĂƚ

'ĂƌĐşĂ�&ŽŶƚĄŶ͕�D͘�͘�;ϮϬϬϳͿ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ĂŶĚƌŽůůĂ͕�Ă�^ƉĂŶŝƐŚ�ƚƌĂĚŝƚŝŽŶĂů�ƉŽƌŬ�ƐĂƵƐĂŐĞ͘��&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϰ͕�
ϱϮͲϴ͘ �d���Ϯϳϱϲϲ

�^D�ϮϬϯϭϱ

tŝĞƐĞƌ͕�D͕͘��ĞŶŶĞƌ͕��͘�͘D͕͘�<ĂŵƉĨĞƌ͕�W͕͘�^ĐŚƵŵĂŶŶ͕�
W͕͘�dŝŶĚĂůů͕��͕͘�^ƚĞŝŶĞƌ͕�h͕͘�sǇďŝƌĂů͕��͕͘�>Ƶďŝƚǌ͕�t͕͘�
DĂƐǌĞŶĂŶ͕��͘D͕͘�WĂƚĞů͕��͘<͘�͕͘�^ĞǀŝŽƵƌ͕�Z͘:͕͘�ZĂĚĂǆ͕�
�͕͘��ƵƐƐĞ͕�,͘:͘�;ϮϬϬϮͿ͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�
ŐĞŶƵƐ�DŝĐƌŽĐŽĐĐƵƐ͕�DŝĐƌŽĐŽĐĐƵƐ�ůƵƚĞƵƐ�;�ŽŚŶ�ϭϴϳϮͿ�
ĂŶĚ�DŝĐƌŽĐŽĐĐƵƐ�ůǇůĂĞ�;<ůŽŽƐ�Ğƚ�Ăů͘�ϭϵϳϰͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘ϱϮ͕�ϲϮϵͲϲϯϳ

Monera Actinobacteria Micrococcaceae Paenarthrobacter Paenarthrobacter 
aurescens �ĂŝƌǇ

�ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͘�;ϭϵϵϵͿ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�
ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�
ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϯϯϰϰ

�ƵƐƐĞ͕�,͘:͘�;ϮϬϭϲͿ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�
ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ�:�
^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů�ϮϬϭϲ͖�ϲϲ͗ϵͲϯϳ͘�

Monera Actinobacteria Micrococcaceae Paenarthrobacter Paenarthrobacter ilicis �ĂŝƌǇ

�ĂƌŶŝŽ͕�D͘�͕͘��ƉƉĞƌƚ͕�/͕͘�^ĐŚĞƌĞƌ͕�^͘�;ϭϵϵϵͿ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�
ƐƵƌĨĂĐĞ�ƌŝƉĞŶŝŶŐ�ĨůŽƌĂ�ŽĨ�'ĞƌŵĂŶ�ĂŶĚ�&ƌĞŶĐŚ�ƐŵĞĂƌĞĚ�ĐŚĞĞƐĞƐ�ǁŝƚŚ�
ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞŝƌ�ĂŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϰϳ�ϴϵʹϵϳ

�d���ϭϰϮϲϰ

�ƵƐƐĞ͕�,͘:͘�;ϮϬϭϲͿ͘�ZĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ͕�ĞŵĞŶĚĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ��ƌƚŚƌŽďĂĐƚĞƌ�ƐĞŶƐƵ�ůĂƚŽ͕�ƉƌŽƉŽƐĂů�
ƚŽ�ƌĞĐůĂƐƐŝĨǇ�ƐĞůĞĐƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ƌƚŚƌŽďĂĐƚĞƌ�ŝŶ�ƚŚĞ�ŶŽǀĞů�ŐĞŶĞƌĂ�'ůƵƚĂŵŝĐŝďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶŝŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�
WƐĞƵĚŽŐůƵƚĂŵŝĐŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�WĂĞŶĂƌƚŚƌŽďĂĐƚĞƌ�
ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�WƐĞƵĚĂƌƚŚƌŽďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ƌƚŚƌŽďĂĐƚĞƌ�ƌŽƐĞƵƐ͘�/Ŷƚ�:�
^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů�ϮϬϭϲ͖�ϲϲ͗ϵͲϯϳ͘�

Monera Actinobacteria Propionibacteriaceae Acidipropionibacterium Acidipropionibacterium 
acidipropionici �ĂŝƌǇ

^ŚĞƌŵĂŶ͕�:͘D͘�;ϭϵϮϭͿ͘�dŚĞ�ĐĂƵƐĞ�ŽĨ�ĞǇĞƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ�ĨůĂǀŽƌ�ŽĨ�
�ŵŵĞŶƚĂů�ĐŚĞĞƐĞ͘�:͘��ĂĐƚ͘�ϲ͕�ϯϳϵͲϯϵϮ͘ �d���ϮϱϱϲϮ

�^D�ϰϵϬϬ

KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϬϵͿ͘��ŝĞ�,ĂƵƉƚůŝŶŝĞŶ�ĚĞƐ�
ŶĂƚƺƌůŝĐŚĞŶ��ĂŬƚĞƌŝĞŶƐǇƐƚĞŵƐ͘��ď͘��ĂŬƚĞƌŝŽů͕͘��ďƚ͘�Ϯ�
ϮϮ͕�ϯϬϱͲϯϰϲ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

Ϯϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϮϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Actinobacteria Propionibacteriaceae Acidipropionibacterium Acidipropionibacterium 
acidipropionici WůĂŶƚ��ĂƐĞĚ

tĂƌŵŝŶƐŬĂͲZĂĚǇŬŽ͕�/͕͘�>ĂŶŝĞǁƐŬĂͲdƌŽŬĞŶŚĞŝŵ͕�>͕͘�'ĞƌůŝĐŚ͕�
:͘ ;ϮϬϬϲͿ͘�&ĞƌŵĞŶƚĞĚ�ŵƵůƚŝͲǀĞŐĞƚĂďůĞ�ũƵŝĐĞƐ�ƐƵƉƉůĞŵĞŶƚĞĚ
ǁŝƚŚ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ĐĞůů�ďŝŽŵĂƐƐ�ͬ�&ĞƌŵĞŶƚŽǁĂŶĞ�
ƐŽŬŝ�ǁŝĞůŽǁĂƌǌǇǁŶĞ�ƐƵƉůĞŵĞŶƚŽǁĂŶĞ�ďŝŽŵĂƐĂ�ŬŽŵŽƌĞŬ�
WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘WŽůŝƐŚ�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�ĂŶĚ�EƵƚƌŝƚŝŽŶ�^ĐŝĞŶĐĞƐ�
;WŽůĂŶĚͿ͘�ϮϬϬϲ͘�ǀ͘�ϭϱͬϱϲ;ϰͿ�Ɖ͘�ϰϯϯͲϰϯϲ

�d���ϮϱϱϲϮ
�^D�ϰϵϬϬ

KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϬϵͿ͘��ŝĞ�,ĂƵƉƚůŝŶŝĞŶ�ĚĞƐ�
ŶĂƚƺƌůŝĐŚĞŶ��ĂŬƚĞƌŝĞŶƐǇƐƚĞŵƐ͘��ď͘��ĂŬƚĞƌŝŽů͕͘��ďƚ͘�Ϯ�
ϮϮ͕�ϯϬϱͲϯϰϲ͘

Monera Actinobacteria Propionibacteriaceae Acidipropionibacterium Acidipropionibacterium 
jensenii �ĂŝƌǇ

�ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<͘,͘�;ϭϵϵϰͿ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�
ŝŶ�>ĞĞƌĚĂŵŵĞƌ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϵϵϰ�:ƵŶ͖ϮϮ;ϰͿ͗ϮϱϳͲϲϳ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬϬϭϲϴͲϭϲϬϱ;ϵϰͿϵϬϭϳϳͲϱ͘�WD/�͗�ϳϵϴϲϲϳϳ͘

zĞĞ͕��͘>͕͘�DĂŝůůĂƌĚ͕�D͘�͕͘�ZŽůĂŶĚ͕�E͕͘��ŚƵĂƚ͕�s͕͘�>ĞĐůĞƌĐ͕��͕͘�WŽŐĂēŝđ͕�
d͕͘�sĂůĞŶĐĞ͕�&͕͘�dŚŝĞƌƌǇ͕��͘�;ϮϬϭϰͿ͘�'ƌĞĂƚ�ŝŶƚĞƌƐƉĞĐŝĞƐ�ĂŶĚ�ŝŶƚƌĂƐƉĞĐŝĞƐ�
ĚŝǀĞƌƐŝƚǇ�ŽĨ�ĚĂŝƌǇ�ƉƌŽƉŝŽŶŝďĂĐƚĞƌŝĂ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĐŚĞĞƐĞ�
ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϰ�EŽǀ�ϭϳ͖ϭϵϭ͗ϲϬͲϴ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϰ͘Ϭϵ͘ϬϬϭ͘��ƉƵď�ϮϬϭϰ�^ĞƉ�ϲ͘�WD/�͗�
ϮϱϮϯϯϰϱϭ͘

�ĂƌŝůŵĂǌ͕��͘K͕͘��ĞǇĂƚůŝ͕�z͘�;ϮϬϭϮͿ͘��ĐŝĚͲďŝůĞ͕�ĂŶƚŝďŝŽƚŝĐ�ƌĞƐŝƐƚĂŶĐĞ�
ĂŶĚ�ŝŶŚŝďŝƚŽƌǇ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƉƌŽƉŝŽŶŝďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dƵƌŬŝƐŚ�
ƚƌĂĚŝƚŝŽŶĂů�ŚŽŵĞͲŵĂĚĞ�ĐŚĞĞƐĞƐ͘��ŶĂĞƌŽďĞ͘�ϮϬϭϮ�&Ğď͖ϭϴ;ϭͿ͗ϭϮϮͲϳ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĂŶĂĞƌŽďĞ͘ϮϬϭϭ͘ϭϬ͘ϬϬϮ͘��ƉƵď�ϮϬϭϭ�KĐƚ�ϭϰ͘�WD/�͗�
ϮϮϬϭϵϵϴϳ͘

�d���ϰϴϲϴ
�^D�ϮϬϱϯϱ

�ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<͘,͘�;ϭϵϵϰͿ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�ŝŶ�>ĞĞƌĚĂŵŵĞƌ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϮ͕�ϮϱϳͲϲϳ͘

Monera Actinobacteria Propionibacteriaceae Acidipropionibacterium Acidipropionibacterium 
jensenii WůĂŶƚ��ĂƐĞĚ

sĂŶ�EŝĞů͕�ϭϵϮϴ͘�dŚĞ�ŐĞŶƵƐ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�:͘t͘��ŽŝƐĞǀĂŝŶ͕�
,ĂĂƌůĞŵ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͘�tĂƌŵŝŶƐŬĂͲZĂĚǇŬŽ͕�/͕͘�>ĂŶŝĞǁƐŬĂͲ
dƌŽŬĞŶŚĞŝŵ͕�>͕͘�'ĞƌůŝĐŚ͕�:͘�;ϮϬϬϲͿ͘�&ĞƌŵĞŶƚĞĚ�ŵƵůƚŝͲǀĞŐĞƚĂďůĞ�ũƵŝĐĞƐ�
ƐƵƉƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ĐĞůů�ďŝŽŵĂƐƐ�ͬ�&ĞƌŵĞŶƚŽǁĂŶĞ�
ƐŽŬŝ�ǁŝĞůŽǁĂƌǌǇǁŶĞ�ƐƵƉůĞŵĞŶƚŽǁĂŶĞ�ďŝŽŵĂƐĂ�ŬŽŵŽƌĞŬ�
WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘WŽůŝƐŚ�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�ĂŶĚ�EƵƚƌŝƚŝŽŶ�^ĐŝĞŶĐĞƐ�
ϮϬϬϲ͘�ǀ͘�ϭϱͬϱϲ;ϰͿ�Ɖ͘�ϰϯϯͲϰϯϲ

�d���ϰϴϲϴ
�^D�ϮϬϱϯϱ

�ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<͘,͘�;ϭϵϵϰͿ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�ŝŶ�>ĞĞƌĚĂŵŵĞƌ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϮ͕�ϮϱϳͲϲϳ͘

Monera Actinobacteria Propionibacteriaceae Acidipropionibacterium Acidipropionibacterium 
thoenii �ĂŝƌǇ

zĞĞ͕��͘>͕͘�DĂŝůůĂƌĚ͕�D͘�͕͘�ZŽůĂŶĚ͕�E͕͘��ŚƵĂƚ͕�s͕͘�>ĞĐůĞƌĐ͕��͕͘�WŽŐĂēŝđ͕�
d͕͘�sĂůĞŶĐĞ͕�&͕͘�dŚŝĞƌƌǇ͕��͘�;ϮϬϭϰͿ͘�'ƌĞĂƚ�ŝŶƚĞƌƐƉĞĐŝĞƐ�ĂŶĚ�ŝŶƚƌĂƐƉĞĐŝĞƐ�
ĚŝǀĞƌƐŝƚǇ�ŽĨ�ĚĂŝƌǇ�ƉƌŽƉŝŽŶŝďĂĐƚĞƌŝĂ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĐŚĞĞƐĞ�
ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϰ�EŽǀ�ϭϳ͖ϭϵϭ͗ϲϬͲϴ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϰ͘Ϭϵ͘ϬϬϭ͘��ƉƵď�ϮϬϭϰ�^ĞƉ�ϲ͘�WD/�͗�
ϮϱϮϯϯϰϱϭ͘

�ĂƌŝůŵĂǌ͕��͘K͕͘��ĞǇĂƚůŝ͕�z͘�;ϮϬϭϮͿ͘��ĐŝĚͲďŝůĞ͕�ĂŶƚŝďŝŽƚŝĐ�ƌĞƐŝƐƚĂŶĐĞ�
ĂŶĚ�ŝŶŚŝďŝƚŽƌǇ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƉƌŽƉŝŽŶŝďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dƵƌŬŝƐŚ�
ƚƌĂĚŝƚŝŽŶĂů�ŚŽŵĞͲŵĂĚĞ�ĐŚĞĞƐĞƐ͘��ŶĂĞƌŽďĞ͘�ϮϬϭϮ�&Ğď͖ϭϴ;ϭͿ͗ϭϮϮͲϳ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĂŶĂĞƌŽďĞ͘ϮϬϭϭ͘ϭϬ͘ϬϬϮ͘��ƉƵď�ϮϬϭϭ�KĐƚ�ϭϰ͘�WD/�͗�
ϮϮϬϭϵϵϴϳ͘

�ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<͘,͘�;ϭϵϵϰͿ͘�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�
ŝŶ�>ĞĞƌĚĂŵŵĞƌ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϵϵϰ�:ƵŶ͖ϮϮ;ϰͿ͗ϮϱϳͲϲϳ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬϬϭϲϴͲϭϲϬϱ;ϵϰͿϵϬϭϳϳͲϱ͘�WD/�͗�ϳϵϴϲϲϳϳ

E�&��ϱϲϴ
�^D�ϮϬϮϳϲ
�d���ϰϴϳϰ

�ƌŝƚǌ͕�d͘:͕͘�ZŝĞĚĞů͕�<Ͳ,͘:͘�;ϭϵϵϭͿ͘���ŶƵŵĞƌŝĐĂů�
ƚĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�ƐƚƌĂŝŶƐ�ĨƌŽŵ�
ĚĂŝƌǇ�ƐŽƵƌĐĞƐ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϳϭ͕�
ϰϬϳʹϰϭϲ͘

Monera Actinobacteria Propionibacteriaceae Propionibacterium Propionibacterium 
freudenreichii

WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ�

ƐƵďƐƉ͘�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ

�ĂŝƌǇ

ZĂďĂŚ͕�,͕͘�ZŽƐĂ�ĚŽ��ĂƌŵŽ͕�&͘>͕͘�:ĂŶ͕�'͘�;ϮϬϭϳͿ͘��ĂŝƌǇ�
WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂ͗�sĞƌƐĂƚŝůĞ�WƌŽďŝŽƚŝĐƐ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ͘�ϮϬϭϳ�DĂǇ�
ϭϯ͖ϱ;ϮͿ͗Ϯϰ͘�ĚŽŝ͗�ϭϬ͘ϯϯϵϬͬŵŝĐƌŽŽƌŐĂŶŝƐŵƐϱϬϮϬϬϮϰ͘�WD/�͗�ϮϴϱϬϱϭϬϭ͖�
WD�/�͗�WD�ϱϰϴϴϬϵϱ͘

�ŚĞƌďĠĐŽƵƌƚ͕�:͕͘�&ĂůĞŶƚŝŶ͕�,͕͘��ĂŶĂĂŶ͕�^͕͘�dŚŝĞƌƌǇ͕��͘�;ϮϬϬϴͿ͘���
ŐĞŶŽŵŝĐ�ƐĞĂƌĐŚ�ĂƉƉƌŽĂĐŚ�ƚŽ�ŝĚĞŶƚŝĨǇ�ĞƐƚĞƌĂƐĞƐ�ŝŶ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĨŽƌŵĂƚŝŽŶ�ŽĨ�ĨůĂǀŽƵƌ�ŝŶ��ŵŵĞŶƚĂů�
ĐŚĞĞƐĞ͘�DŝĐƌŽď��Ğůů�&ĂĐƚ͘�ϮϬϬϴ�DĂǇ�ϮϮ͖ϳ͗ϭϲ͘�ĚŽŝ͗�ϭϬ͘ϭϭϴϲͬϭϰϳϱͲ
ϮϴϱϵͲϳͲϭϲ͘�WD/�͗�ϭϴϰϵϴϲϰϮ͖�WD�/�͗�WD�ϮϰϰϮϬϱϯ

�ĂƌŝůŵĂǌ͕��͘K͕͘��ĞǇĂƚůŝ͕�z͘�;ϮϬϭϮͿ͘��ĐŝĚͲďŝůĞ͕�ĂŶƚŝďŝŽƚŝĐ�ƌĞƐŝƐƚĂŶĐĞ�
ĂŶĚ�ŝŶŚŝďŝƚŽƌǇ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƉƌŽƉŝŽŶŝďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dƵƌŬŝƐŚ�
ƚƌĂĚŝƚŝŽŶĂů�ŚŽŵĞͲŵĂĚĞ�ĐŚĞĞƐĞƐ͘��ŶĂĞƌŽďĞ͘�ϮϬϭϮ�&Ğď͖ϭϴ;ϭͿ͗ϭϮϮͲϳ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĂŶĂĞƌŽďĞ͘ϮϬϭϭ͘ϭϬ͘ϬϬϮ͘��ƉƵď�ϮϬϭϭ�KĐƚ�ϭϰ͘�WD/�͗�
ϮϮϬϭϵϵϴϳ

�d���ϲϮϬϳ
�^D�ϮϬϮϳϭ

DŽŽƌĞ͕�t͘�͘�͕͘�,ŽůĚĞŵĂŶ͕�>͘s͘�;ϭϵϳϰͿ͘�
WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�
E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�Θ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�
D�͘ ϲϯϯʹϲϰϰ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

Ϯϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϮϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Actinobacteria Propionibacteriaceae Propionibacterium Propionibacterium 
freudenreichii

WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ�

ƐƵďƐƉ͘ƐŚĞƌŵĂŶŝŝ
�ĂŝƌǇ

ZĂďĂŚ͕�,͕͘�ZŽƐĂ�ĚŽ��ĂƌŵŽ͕�&͘>͕͘�:ĂŶ͕�'͘�;ϮϬϭϳͿ͘��ĂŝƌǇ�
WƌŽƉŝŽŶŝďĂĐƚĞƌŝĂ͗�sĞƌƐĂƚŝůĞ�WƌŽďŝŽƚŝĐƐ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ͘�ϮϬϭϳ�DĂǇ�
ϭϯ͖ϱ;ϮͿ͗Ϯϰ͘�ĚŽŝ͗�ϭϬ͘ϯϯϵϬͬŵŝĐƌŽŽƌŐĂŶŝƐŵƐϱϬϮϬϬϮϰ͘�WD/�͗�ϮϴϱϬϱϭϬϭ͖�
WD�/�͗�WD�ϱϰϴϴϬϵϱ͘

�ŚĞƌďĠĐŽƵƌƚ͕�:͕͘�&ĂůĞŶƚŝŶ͕�,͕͘��ĂŶĂĂŶ͕�^͕͘�dŚŝĞƌƌǇ͕��͘�;ϮϬϬϴͿ͘���
ŐĞŶŽŵŝĐ�ƐĞĂƌĐŚ�ĂƉƉƌŽĂĐŚ�ƚŽ�ŝĚĞŶƚŝĨǇ�ĞƐƚĞƌĂƐĞƐ�ŝŶ�WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ�
ĨƌĞƵĚĞŶƌĞŝĐŚŝŝ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĨŽƌŵĂƚŝŽŶ�ŽĨ�ĨůĂǀŽƵƌ�ŝŶ��ŵŵĞŶƚĂů�
ĐŚĞĞƐĞ͘�DŝĐƌŽď��Ğůů�&ĂĐƚ͘�ϮϬϬϴ�DĂǇ�ϮϮ͖ϳ͗ϭϲ͘�ĚŽŝ͗�ϭϬ͘ϭϭϴϲͬϭϰϳϱͲ
ϮϴϱϵͲϳͲϭϲ͘�WD/�͗�ϭϴϰϵϴϲϰϮ͖�WD�/�͗�WD�ϮϰϰϮϬϱϯ

�d���ϵϲϭϰ
�^D�ϰϵϬϮ

DŽŽƌĞ͕�t͘�͘�͕͘�,ŽůĚĞŵĂŶ͕�>͘s͘�;ϭϵϳϰͿ͘�
WƌŽƉŝŽŶŝďĂĐƚĞƌŝƵŵ͘�/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�
E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�tŝůůŝĂŵƐ�Θ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�
D�͘ ϲϯϯʹϲϰϰ͘

Monera Actinobacteria Streptomycetaceae Streptomyces Streptomyces griseus
^ƚƌĞƉƚŽŵǇĐĞƐ�
ŐƌŝƐĞƵƐ�ƐƵďƐƉ͘�

ŐƌŝƐĞƵƐ
DĞĂƚ

,ĂŵŵĞƐ͕�t͘W͕͘�<ŶĂƵĨ͕�,͘:͘�;ϭϵϵϰͿ͘�^ƚĂƌƚĞƌ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�ŵĞĂƚ�
ƉƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ͕�ϭϱϱͲϭϲϴ͘���ĂŶĚŽŐĂŶ͕�<͕͘�tĂƌĚůĂǁ͕�&͘�͕͘�
�ĐƚŽŶ͕�:͘�͘�;ϮϬϬϵͿ͘��ĨĨĞĐƚ�ŽĨ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ŽŶ�ƉƌŽƚĞŽůǇƚŝĐ�ĐŚĂŶŐĞƐ�
ĚƵƌŝŶŐ�ƉƌŽĐĞƐƐŝŶŐ͘�&ŽŽĚ��ŚĞŵŝƐƚƌǇ�ϭϭϲ͕�ϳϯϭͲϳϯϳ͘

�d���Ϯϯϯϰϱ�
Ͳ �^D
ϰϬϮϮϲ�Ͳ�

�d���ϭϭϬϬϵ�
Ͳ �d��
ϮϯϴϴϮ

tĂŬƐŵĂŶ͕�^͘�͕͘�,ĞŶƌŝĐŝ͕��͘d͘�;ϭϵϰϯͿ͘�dŚĞ�
ŶŽŵĞŶĐůĂƚƵƌĞ�ĂŶĚ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�
ĂĐƚŝŶŽŵǇĐĞƚĞƐ͘�:͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϯϯϳʹϯϰϭ͘

Monera Firmicutes Bacillaceae Bacillus Bacillus 
amyloliquefaciens ^ĞĂĨŽŽĚ

�ĂŵĂŶ͕�D͘�͘�;ϮϬϭϭͿ͘�EŽǀĞů�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƚŽ�ŝŶŚŝďŝƚ�ďŝŽŐĞŶŝĐ�ĂŵŝŶĞƐ�
ĂĐĐƵŵƵůĂƚŝŽŶ�ĚƵƌŝŶŐ�ĨŝƐŚ�ƐĂƵĐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘

/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϰϱ;ϭͿ͗ϴϰͲϵϭ͘�
�d���ϮϯϯϱϬ

WƌŝĞƐƚ͕�&͘'͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�^ŚƵƚĞ͕�>͘�͕͘��ĞƌŬĞůĞǇ͕�
Z͘�͘t͘�;ϭϵϴϳͿ͘��ĂĐŝůůƵƐ�ĂŵǇůŽůŝƋƵĞĨĂĐŝĞŶƐ�ƐƉ͘�ŶŽǀ͕͘�
ŶŽŵ͘�ZĞǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�ϯϳ͕�ϲϵͲϳϭ

Monera Firmicutes Bacillaceae Weizmannia Weizmannia coagulans WůĂŶƚ��ĂƐĞĚ

^ĐŚǁĂŶ͕�Z͘&͕͘�sĂŶĞƚƚŝ͕�D͘�͘�͕͘�^ŝůǀĂ͕��͘K͕͘�>ŽƉĞǌ͕��͕͘�ĚĞ�DŽƌĂĞƐ͕�
�͘�͘�;ϭϵϴϲͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂĞƌŽďŝĐ͕�ƐƉŽƌĞͲ
ĨŽƌŵŝŶŐ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĐĂĐĂŽ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŝŶ��ĂŚŝĂ͘�:͘�&ŽŽĚ�^Đŝ͘
ϱϭ͗ϭϱϴϯʹϭϱϴϰ͘

�d���ϳϬϱϬ

'ƵƉƚĂ͕�Z͘^͕͘�WĂƚĞů͕�^͕͘�^ĂŝŶŝ͕�E͕͘��ŚĞŶ͕�^͘�;ϮϬϮϬͿ͘�
ZŽďƵƐƚ�ĚĞŵĂƌĐĂƚŝŽŶ�ŽĨ�ϭϳ�ĚŝƐƚŝŶĐƚ��ĂĐŝůůƵƐ�ƐƉĞĐŝĞƐ�
ĐůĂĚĞƐ͕�ƉƌŽƉŽƐĞĚ�ĂƐ�ŶŽǀĞů��ĂĐŝůůĂĐĞĂĞ�ŐĞŶĞƌĂ͕�ďǇ�
ƉŚǇůŽŐĞŶŽŵŝĐƐ�ĂŶĚ�ĐŽŵƉĂƌĂƚŝǀĞ�ŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ZŽďĞƌƚŵƵƌƌĂǇĂ�ŬǇŽŶŐŐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�ƉƌŽƉŽƐĂů�ĨŽƌ�ĂŶ�ĞŵĞŶĚĞĚ�ŐĞŶƵƐ��ĂĐŝůůƵƐ�ůŝŵŝƚŝŶŐ�
ŝƚ�ŽŶůǇ�ƚŽ�ƚŚĞ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ƵďƚŝůŝƐ�ĂŶĚ��ĞƌĞƵƐ�
ĐůĂĚĞƐ�ŽĨ�ƐƉĞĐŝĞƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�
EŽǀ͖ϳϬ;ϭϭͿ͗ϱϳϱϯͲϱϳϵϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϰϳϱ͘�
�ƉƵď�ϮϬϮϬ�KĐƚ�Ϯϳ͘��ƌƌĂƚƵŵ�ŝŶ͗�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϮϬϮϬ��ĞĐ͖ϳϬ;ϭϮͿ͗ϲϱϯϭͲϲϱϯϯ͘�WD/�͗�
ϯϯϭϭϮϮϮϮ͘

Monera Firmicutes Bacillaceae Bacillus Bacillus licheniformis �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

tĂŶŐ͕�W͕͘��tƵ͕�Y͕͘�:ŝĂŶŐ͕�y͘:͕͘��tĂŶŐ͕��͘Y͕͘��dĂŶŐ͕�:͘>͕͘�yƵ͕�z͘�
;ϮϬϭϳͿ͘��ĂĐŝůůƵƐ�ůŝĐŚĞŶŝĨŽƌŵŝƐ�ĂĨĨĞĐƚƐ�ƚŚĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ�
ĂŶĚ�ŵĞƚĂďŽůŝĐ�ƉƌŽĨŝůĞ�ŝŶ�ƚŚĞ�ƐƉŽŶƚĂŶĞŽƵƐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ��ĂƋƵ�
ƐƚĂƌƚĞƌ�ĨŽƌ��ŚŝŶĞƐĞ�ůŝƋƵŽƌ�ŵĂŬŝŶŐ΀:΁͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ͕ϮϱϬ͘

DĞŶŐ͕�y͕͘�tƵ͕�Y͕͘�tĂŶŐ͕�>͘�;ϮϬϭϱͿ͘�/ŵƉƌŽǀŝŶŐ�ĨůĂǀŽƌ�ŵĞƚĂďŽůŝƐŵ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ďǇ�ŵŝǆĞĚ�ĐƵůƚƵƌĞ�ǁŝƚŚ��ĂĐŝůůƵƐ�
ůŝĐŚĞŶŝĨŽƌŵŝƐ�ĨŽƌ��ŚŝŶĞƐĞ�DĂŽƚĂŝͲĨůĂǀŽƌ�ůŝƋƵŽƌ�ŵĂŬŝŶŐ΀:΁͘�:�/ŶĚ�
DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϰϮ͗�ϭϲϬϭͲϴ͘

�d���ϭϰϱϴϬ

�ŚĞƐƚĞƌ͕�&͘�͘�;ϭϵϬϭͿ͘���DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͘�dŚĞ�DĂĐDŝůůĂŶ��Ž͕͘�EĞǁ�zŽƌŬ͕�ϭϵϬϭ͘ 
tĂŶŐ͕�>͘d͕͘�>ĞĞ͕�&͘>͕͘�dĂŝ͕��͘:͕�Ğƚ�Ăů͘�;ϮϬϬϳͿ͘�
�ŽŵƉĂƌŝƐŽŶ�ŽĨ�ŐǇƌ��ŐĞŶĞ�ƐĞƋƵĞŶĐĞƐ͕�ϭϲ^�ƌZE��
ŐĞŶĞ�ƐĞƋƵĞŶĐĞƐ�ĂŶĚ��E�Ͳ�E��ŚǇďƌŝĚŝǌĂƚŝŽŶ�ŝŶ�
ƚŚĞ��ĂĐŝůůƵƐ�ƐƵďƚŝůŝƐ�ŐƌŽƵƉ΀:΁͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�
ŽĨ�^ǇƐƚĞŵĂƚŝĐ�Θ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ͕�ϮϬϬϳ͕�
ϱϳ;ϴͿ͗ϭϴϰϲͲϭϴϱϬ͘

Monera Firmicutes Bacillaceae Bacillus Bacillus licheniformis WůĂŶƚ��ĂƐĞĚ

,ĂŽ͕��͘y͕͘�^ŽŶŐ͕�>͘/͕͘�dŝĂŶ͕�,͘y͕͘�zƵĞ͕�D͘�͕͘�>ŝƵ͕�,͘y͕͘�tĂŶŐ͕��͘>͘�
;ϮϬϭϴͿ͘�ZĞƐĞĂƌĐŚ�WƌŽŐƌĞƐƐ�ŽĨ�&ĞƌŵĞŶƚĞĚ�DŝĐƌŽďĞƐ�ŝŶ�WƵͲĞƌŚ�dĞĂ΀:΁͘�
&ŽŽĚ�ZĞƐĞĂƌĐŚ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ͕ϯϵ;ϬϴͿ͗ϮϬϯͲϮϬϲ͘�;ŝŶ��ŚŝŶĞƐĞͿ

>/͕��͘�͕͘�>ǀ͕�:͕͘�zĂŶŐ͕�Z͘:͘�;ϮϬϭϮͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�
ƚŚĞƌŵŽƉŚŝůŝĐ�ďĂĐƚĞƌŝĂ�ĚƵƌŝŶŐ�ƚŚĞ�ƉŝůĞͲĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�WƵΖĞƌ�ƚĞĂ΀:΁͘�
:ŽƵƌŶĂů�ŽĨ��ĞŝũŝŶŐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŚĞŵŝĐĂů�dĞĐŚŶŽůŽŐǇ;EĂƚƵƌĂů�^ĐŝĞŶĐĞ�
�ĚŝƚŝŽŶͿ͕��ϯϵ;ϬϮͿ͗ϳϰͲϳϴ͘�;ŝŶ��ŚŝŶĞƐĞͿ

�d���ϭϰϱϴϬ

�ŚĞƐƚĞƌ͕�&͘�͘�;ϭϵϬϭͿ͘���DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ�
�ĂĐƚĞƌŝŽůŽŐǇ͘�dŚĞ�DĂĐDŝůůĂŶ��Ž͕͘�EĞǁ�zŽƌŬ͕�ϭϵϬϭ͘ 
tĂŶŐ͕�>͘d͕͘�>ĞĞ͕�&͘>͕͘�dĂ͕ŝ��͘:͘�Ğƚ�Ăů͘�;ϮϬϬϳͿ͘�
�ŽŵƉĂƌŝƐŽŶ�ŽĨ�ŐǇƌ��ŐĞŶĞ�ƐĞƋƵĞŶĐĞƐ͕�ϭϲ^�ƌZE��
ŐĞŶĞ�ƐĞƋƵĞŶĐĞƐ�ĂŶĚ��E�Ͳ�E��ŚǇďƌŝĚŝǌĂƚŝŽŶ�ŝŶ�
ƚŚĞ��ĂĐŝůůƵƐ�ƐƵďƚŝůŝƐ�ŐƌŽƵƉ΀:΁͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�
ŽĨ�^ǇƐƚĞŵĂƚŝĐ�Θ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ͕�ϮϬϬϳ͕�
ϱϳ;ϴͿ͗ϭϴϰϲͲϭϴϱϬ͘

Monera Firmicutes Bacillaceae Bacillus Bacillus subtilis WůĂŶƚ��ĂƐĞĚ

EĂŐĂŵŝ͕�z͕͘�dĂŶĂŬĂ͕�d͘�;ϭϵϴϲͿ͘�DŽůĞĐƵůĂƌ�ĐůŽŶŝŶŐ�ĂŶĚ�ŶƵĐůĞŽƚŝĚĞ�
ƐĞƋƵĞŶĐĞ�ŽĨ�Ă��E��ĨƌĂŐŵĞŶƚ�ĨƌŽŵ��ĂĐŝůůƵƐ�ŶĂƚƚŽ�ƚŚĂƚ�ĞŶŚĂŶĐĞƐ�
ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞĂƐĞƐ�ĂŶĚ�ůĞǀĂŶƐƵĐƌĂƐĞ�ŝŶ��ĂĐŝůůƵƐ�
ƐƵďƚŝůŝƐ͘�:��ĂĐƚĞƌŝŽů͘�ϭϲϲ͕�ϮϬͲϴ͘ �d���ϲϬϱϭ

'ŝďƐŽŶ͕�d͕͘�'ŽƌĚŽŶ͕�Z͘�;ϭϵϳϰͿ͘��ŶĚŽƐƉŽƌĞͲĨŽƌŵŝŶŐ�
ƌŽĚƐ�ĂŶĚ�ĐŽĐĐŝ͘�&ĂŵŝůǇ�/͘��ĂĐŝůůĂĐĞĂ͕�ŐĞŶƵƐ�/͘��ĂĐŝůůƵƐ�
�ŽŚŶ͕�Ɖ͘�ϱϮϵͲϱϱϬ͘�/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘��'ŝďƐŽŶƐ͕�
E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇΖƐ�ŵĂŶƵĂů�ŽĨ�ĚĞƚĞƌŵŝŶĂƚŝǀĞ�
ďĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�dŚĞ�tŝůůŝĂŵƐ�Θ�tŝůŬŝŶƐ��Ž͕͘�
�ĂůƚŝŵŽƌĞ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

Ϯϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

Ϯϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Bacillaceae Bacillus Bacillus subtilis DĞĂƚ

tĂŶŐ͕�:͕͘�&ƵŶŐ͕��͘z͘�;ϭϵϵϲͿ͘��ůŬĂůŝŶĞͲĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͗�Ă�ƌĞǀŝĞǁ�ǁŝƚŚ�
ĞŵƉŚĂƐŝƐ�ŽŶ�ƉŝĚĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘��ƌŝƚ�ZĞǀ�DŝĐƌŽďŝŽů͘�ϮϮ͕�ϭϬϭͲϯϴ

�d���ϲϬϱϭ

'ŝďƐŽŶ͕�d͕͘�'ŽƌĚŽŶ͕�Z͘�;ϭϵϳϰͿ͘��ŶĚŽƐƉŽƌĞͲĨŽƌŵŝŶŐ�
ƌŽĚƐ�ĂŶĚ�ĐŽĐĐŝ͘�&ĂŵŝůǇ�/͘��ĂĐŝůůĂĐĞĂ͕�ŐĞŶƵƐ�/͘��ĂĐŝůůƵƐ�
�ŽŚŶ͕�Ɖ͘�ϱϮϵͲϱϱϬ͘�/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘��'ŝďƐŽŶƐ͕�
E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇΖƐ�ŵĂŶƵĂů�ŽĨ�ĚĞƚĞƌŵŝŶĂƚŝǀĞ�
ďĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�dŚĞ�tŝůůŝĂŵƐ�Θ�tŝůŬŝŶƐ��Ž͕͘�
�ĂůƚŝŵŽƌĞ͘

Monera Firmicutes Bacillaceae Bacillus Bacillus subtilis �ĂŝƌǇ

KƚƚŽŐĂůůŝ͕�'͕͘�'Ăůůŝ͕��͕͘�ZĞƐŵŝŶŝ͕�W͕͘�sŽůŽŶƚĞƌŝŽ͕�'͘�;ϭϵϳϯͿ͘�
�ŽŵƉŽƐŝǌŝŽŶĞ�ŵŝĐƌŽďŝŽůŽŐŝĐĂ͕�ĐŚŝŵŝĐĂ�ĞĚ�ƵůƚƌĂƐƚƌƵƚƚƵƌĂ�ĚĞŝ�ŐƌĂŶƵůŝ�
Ěŝ�<ĞĨŝƌ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�Ϯϯ͕�ϭϬϵ͘ �d���ϲϬϱϭ

'ŝďƐŽŶ͕�d͕͘�'ŽƌĚŽŶ͕�Z͘�;ϭϵϳϰͿ͘��ŶĚŽƐƉŽƌĞͲĨŽƌŵŝŶŐ�
ƌŽĚƐ�ĂŶĚ�ĐŽĐĐŝ͘�&ĂŵŝůǇ�/͘��ĂĐŝůůĂĐĞĂ͕�ŐĞŶƵƐ�/͘��ĂĐŝůůƵƐ�
�ŽŚŶ͕�Ɖ͘�ϱϮϵͲϱϱϬ͘�/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘��'ŝďƐŽŶƐ͕�
E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇΖƐ�ŵĂŶƵĂů�ŽĨ�ĚĞƚĞƌŵŝŶĂƚŝǀĞ�
ďĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�dŚĞ�tŝůůŝĂŵƐ�Θ�tŝůŬŝŶƐ��Ž͕͘�
�ĂůƚŝŵŽƌĞ͘

Monera Firmicutes Carnobacteriaceae Carnobacterium Carnobacterium 
divergens �ĂŝƌǇ

,ĂŵŵĞƐ͕�t͘W͕͘�,ĞƌƚĞů͕��͘�;ϮϬϬϵͿ͘��ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷ͗��Ğ�sŽƐ͕�W͕͘�
^ĐŚůĞŝĨĞƌ͕�<Ͳ,͕͘�>ƵĚǁŝŐ͕�t͕͘�tŚŝƚŵĂŶ͕�t͘�͕͘�'ĂƌƌŝƚǇ͕�'͕͘�:ŽŶĞƐ͕�
�͕͘�ZĂŝŶĞǇ͕�&͕͘�<ƌŝĞŐ͕�E͘Z͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇΖƐ�DĂŶƵĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�sŽůƵŵĞ�ϯ͕�dŚĞ�&ŝƌŵŝĐƵƚĞƐ͖�Ɖ͘Ɖ͘�ϱϰϵ�Ͳ�ϱϱϳ͕�^ƉƌŝŶŐĞƌ �d���ϯϱϲϳϳ

�ŽůůŝŶƐ͕�D͘�͕͘�&ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘�
&ĞƌĞƐƵ͕�^͕͘�:ŽŶĞƐ͕��͘�;ϭϵϴϳͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�
ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲ
ƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�Ă�ŶĞǁ�ŐĞŶƵƐ͕�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�ϯϭϬͲϯϭϲ͘

Monera Firmicutes Carnobacteriaceae Carnobacterium Carnobacterium 
divergens DĞĂƚ

>ĞŝƐŶĞƌ͕�:͘:͕͘�>ĂƵƌƐĞŶ͕��͘'͕͘�WƌĞǀŽƐƚ͕�,͕͘��ƌŝĚĞƌ͕��͕͘��ĂůŐĂĂƌĚ͕�W͘�;ϮϬϬϳͿ͘�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ͗�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�Ğ͋ĞĐƚƐ�ŝŶ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ�
ĂŶĚ�ŝŶ�ĨŽŽĚƐ͘�&�D^�DŝĐƌŽďŝŽů�ZĞǀ͘�ϭϭϰ͗ϭϲϴʹϭϴϲ �d���ϯϱϲϳϳ

�ŽůůŝŶƐ͕�D͘�͕͘�&ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘�
&ĞƌĞƐƵ͕�^͕͘�:ŽŶĞƐ͕��͘�;ϭϵϴϳͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�
ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲ
ƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�Ă�ŶĞǁ�ŐĞŶƵƐ͕�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�ϯϭϬͲϯϭϲ͘

Monera Firmicutes Carnobacteriaceae Carnobacterium Carnobacterium 
divergens ^ĞĂĨŽŽĚ

>ĞŝƐŶĞƌ͕�:͘:͕͘�>ĂƵƌƐĞŶ͕��͘'͕͘�WƌĞǀŽƐƚ͕�,͕͘��ƌŝĚĞƌ͕��͕͘��ĂůŐĂĂƌĚ͕�W͘�;ϮϬϬϳͿ͘�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ͗�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�Ğ͋ĞĐƚƐ�ŝŶ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ�
ĂŶĚ�ŝŶ�ĨŽŽĚƐ͘�&�D^�DŝĐƌŽďŝŽů�ZĞǀ͘�ϭϭϰ͗ϭϲϴʹϭϴϲ �d���ϯϱϲϳϳ

�ŽůůŝŶƐ͕�D͘�͕͘�&ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘�
&ĞƌĞƐƵ͕�^͕͘�:ŽŶĞƐ͕��͘�;ϭϵϴϳͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�
ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲ
ƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�Ă�ŶĞǁ�ŐĞŶƵƐ͕�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�ϯϭϬͲϯϭϲ͘

Monera Firmicutes Carnobacteriaceae Carnobacterium Carnobacterium 
maltaromaticum �ĂŝƌǇ

�ĨǌĂů͕�D͘/͕͘�:ĂĐƋƵĞƚ͕�d͕͘��ĞůĂƵŶĂǇ͕�^͕͘��ŽƌŐĞƐ͕�&͕͘�DŝůůŝğƌĞ͕�:͘�͕͘�
ZĞǀŽůͲ:ƵŶĞůůĞƐ͕��͘D͕͘��ĂŝůůŝĞǌͲ'ƌŝŵĂů͕��͘�;ϮϬϭϬͿ͘��ĂƌŶŽďĂĐƚĞƌŝƵŵ�
ŵĂůƚĂƌŽŵĂƚŝĐƵŵ͗�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ͕�ŝƐŽůĂƚŝŽŶ�ƚŽŽůƐ͕�ĞĐŽůŽŐǇ�ĂŶĚ�
ƚĞĐŚŶŽůŽŐŝĐĂů�ĂƐƉĞĐƚƐ�ŝŶ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϳ͕�ϱϳϯͲϵ͘� �d���Ϯϳϴϲϱ

DŽƌĂ͕��͕͘�^ĐĂƌƉĞůůŝŶŝ͕�D͕͘�&ƌĂŶǌĞƚƚŝ͕�>͕͘��ŽůŽŵďŽ͕�
^͕͘�'Ăůůŝ͕��͘�;ϮϬϬϯͿ͘�ZĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂůƚĂƌŽŵŝĐƵƐ�;DŝůůĞƌ�Ğƚ�Ăů͘�ϭϵϳϰͿ��^D�ϮϬϯϰϮd�
ĂŶĚ��^D�ϮϬϯϰϰ�ĂŶĚ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�ƉŝƐĐŝĐŽůĂ�
;�ŽůůŝŶƐ�Ğƚ�Ăů͘�ϭϵϴϳͿ��^D�ϮϬϳϯϬd�ĂŶĚ��^D�ϮϬϳϮϮ�ĂƐ�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ�ŵĂůƚĂƌŽŵĂƚŝĐƵŵ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϲϳϱͲϲϳϴ͘

Monera Firmicutes Carnobacteriaceae Carnobacterium Carnobacterium mobile �ĂŝƌǇ

ZĞƚƵƌĞĂƵ͕��͕͘��ĂůůŽŶ͕��͕͘��ŝĚŝĞŶŶĞ͕�Z͕͘�DŽŶƚĞů͕�D�͘�;ϮϬϭϬͿ͘�/Ɛ�
ŵŝĐƌŽďŝĂů�ĚŝǀĞƌƐŝƚǇ�ĂŶ�ĂƐƐĞƚ�ĨŽƌ�ŝŶŚŝďŝƚŝŶŐ�>ŝƐƚĞƌŝĂ�ŵŽŶŽĐǇƚŽŐĞŶĞƐ�ŝŶ�
ƌĂǁ�ŵŝůŬ�ĐŚĞĞƐĞƐ͍��ĂŝƌǇ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘�ϵϬ͕�ϯϳϱͲϯϵϴ͘ �d���ϰϵϱϭϲ

�ŽůůŝŶƐ�D͘�͕͘�&ĂƌƌŽǁ�:͘�͘�͕͘�WŚŝůůŝƉƐ��͘�͕͘�
&ĞƌĞƐƵ�^͘�ĂŶĚ�:ŽŶĞƐ��͘�;ϭϵϴϳͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�
ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲ
ƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�Ă�ŶĞǁ�ŐĞŶƵƐ͕�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕ϯϭϬͲϯϭϲ͘

Monera Firmicutes Carnobacteriaceae Carnobacterium Carnobacterium 
divergens WůĂŶƚ��ĂƐĞĚ

EǇĂŶŐĂ͕�>͘<͕͘�EŽƵƚ͕�D͘:͘Z͕͘�'ĂĚĂŐĂ͕�d͘,͕͘�dŚĞĞůĞŶ͕��͕͘��ŽĞŬŚŽƵƚ͕�d͕͘�
�ǁŝĞƚĞƌŝŶŐ͕�D͘,͘�;ϮϬϬϳͿ͘�zĞĂƐƚƐ�ĂŶĚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŵŝĐƌŽďŝŽƚĂ�
ĨƌŽŵ�ŵĂƐĂƵ�;�ŝǌŝƉŚƵƐ�ŵĂƵƌŝƚŝĂŶĂͿ�ĨƌƵŝƚƐ�ĂŶĚ�ƚŚĞŝƌ�ĨĞƌŵĞŶƚĞĚ�ĨƌƵŝƚ�
ƉƵůƉ�ŝŶ��ŝŵďĂďǁĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϮϬ͗�ϭϱϵͲϲϲ͘� �d���ϯϱϲϳϳ

�ŽůůŝŶƐ͕�D͘�͕͘�&ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘�
&ĞƌĞƐƵ͕�^͕͘�:ŽŶĞƐ͕��͘�;ϭϵϴϳͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝǀĞƌŐĞŶƐ͕�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŝƐĐŝĐŽůĂ͕�
ĂŶĚ�ƐŽŵĞ�ĐĂƚĂůĂƐĞͲŶĞŐĂƚŝǀĞ͕�ĂƐƉŽƌŽŐĞŶŽƵƐ͕�ƌŽĚͲ
ƐŚĂƉĞĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƉŽƵůƚƌǇ�ŝŶ�Ă�ŶĞǁ�ŐĞŶƵƐ͕�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϳ͕�ϯϭϬͲϯϭϲ͘

Monera Firmicutes Carnobacteriaceae Carnobacterium Carnobacterium 
maltaromaticum ^ĞĂĨŽŽĚ

WŝůĞƚ͕�DͲ&͕͘��ŽƵƐƐĞƚ͕�y͕͘��ĂƌƌĠ͕�Z͕͘�EŽǀĞů͕�'͕͘��ĞƐŵĂǌĞĂƵĚ͕�D͕͘�
WŝĂƌĚ͕�:Ͳ�͘�;ϭϵϵϱͿ͘��ǀŝĚĞŶĐĞ�ĨŽƌ�dǁŽ��ĂĐƚĞƌŝŽĐŝŶƐ�WƌŽĚƵĐĞĚ�ďǇ�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ�ƉŝƐĐŝĐŽůĂ�ĂŶĚ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�ĚŝǀĞƌŐĞŶƐ�/ƐŽůĂƚĞĚ�
ĨƌŽŵ�&ŝƐŚ�ĂŶĚ��ĐƚŝǀĞ��ŐĂŝŶƐƚ�>ŝƐƚĞƌŝĂ�ŵŽŶŽĐǇƚŽŐĞŶĞƐ͘�:�&ŽŽĚ�WƌŽƚ͘�
ϱϴ͗�ϮϱϲͲϮϲϮ͘�

�d���Ϯϳϴϲϱ

DŽƌĂ͕��͕͘�^ĐĂƌƉĞůůŝŶŝ͕�D͕͘�&ƌĂŶǌĞƚƚŝ͕�>͕͘��ŽůŽŵďŽ͕�
^͕͘�'Ăůůŝ͕��͘�;ϮϬϬϯͿ͘�ZĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂůƚĂƌŽŵŝĐƵƐ�;DŝůůĞƌ�Ğƚ�Ăů͘�ϭϵϳϰͿ��^D�ϮϬϯϰϮd�
ĂŶĚ��^D�ϮϬϯϰϰ�ĂŶĚ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�ƉŝƐĐŝĐŽůĂ�
;�ŽůůŝŶƐ�Ğƚ�Ăů͘�ϭϵϴϳͿ��^D�ϮϬϳϯϬd�ĂŶĚ��^D�ϮϬϳϮϮ�ĂƐ�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ�ŵĂůƚĂƌŽŵĂƚŝĐƵŵ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϲϳϱͲϲϳϴ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

Ϯϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

Ϯϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Carnobacteriaceae Carnobacterium Carnobacterium 
maltaromaticum DĞĂƚ

�ŚŶ͕��͕͘�^ƚŝůĞƐ͕�D͘�͘�;ϭϵϵϬͿ͘�WůĂƐŵŝĚͲĂƐƐŽĐŝĂƚĞĚ�ďĂĐƚĞƌŝŽĐŝŶ�
ƉƌŽĚƵĐƚŝŽŶ�ďǇ�Ă�ƐƚƌĂŝŶ�ŽĨ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�ƉŝƐĐŝĐŽůĂ�ĨƌŽŵ�ŵĞĂƚ͘��ƉƉů�
�ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϱϲ͗�ϮϱϬϯͲϭϬ͘�

�d���Ϯϳϴϲϱ

DŽƌĂ͕��͕͘�^ĐĂƌƉĞůůŝŶŝ͕�D͕͘�&ƌĂŶǌĞƚƚŝ͕�>͕͘��ŽůŽŵďŽ͕�
^͕͘�'Ăůůŝ͕��͘�;ϮϬϬϯͿ͘�ZĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ŵĂůƚĂƌŽŵŝĐƵƐ�;DŝůůĞƌ�Ğƚ�Ăů͘�ϭϵϳϰͿ��^D�ϮϬϯϰϮd�
ĂŶĚ��^D�ϮϬϯϰϰ�ĂŶĚ��ĂƌŶŽďĂĐƚĞƌŝƵŵ�ƉŝƐĐŝĐŽůĂ�
;�ŽůůŝŶƐ�Ğƚ�Ăů͘�ϭϵϴϳͿ��^D�ϮϬϳϯϬd�ĂŶĚ��^D�ϮϬϳϮϮ�ĂƐ�
�ĂƌŶŽďĂĐƚĞƌŝƵŵ�ŵĂůƚĂƌŽŵĂƚŝĐƵŵ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϲϳϱͲϲϳϴ͘

Monera Firmicutes Carnobacteriaceae Marinilactibacillus Marinilactibacillus 
psychrotolerans �ĂŝƌǇ

/ƐŚŝŬĂǁĂ͕�D͕͘�<ŽĚĂŵĂ͕�<͕͘�zĂƐƵĚĂ͕�,͕͘�KŬĂŵŽƚŽͲ<ĂŝŶƵŵĂ͕��͕͘�
<ŽŝǌƵŵŝ͕�<͕͘�zĂŵĂƐĂƚŽ͕�<͘�;ϮϬϬϳͿ͘�WƌĞƐĞŶĐĞ�ŽĨ�ŚĂůŽƉŚŝůŝĐ�ĂŶĚ�
ĂůŬĂůŝƉŚŝůŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ǀĂƌŝŽƵƐ�ĐŚĞĞƐĞƐ͘�>Ğƚƚ��ƉƉů�
DŝĐƌŽďŝŽů͘�ϰϰ͕ϯϬϴͲϭϯ͘

E�/D��ϭϯϴϳϯ�
/�D�ϭϰϵϴϬ�
�^D��ϭϵϱϴϮ�
E�Z��ϭϬϬϬϬϮ

/ƐŚŝŬĂǁĂ͕�D͕͘�EĂŬĂũŝŵĂ͕�<͕͘�zĂŶĂŐŝ͕�D͕͘�zĂŵĂŵŽƚŽ͕�
z͘ ĂŶĚ�zĂŵĂƐĂƚŽ͕�<͘�;ϮϬϬϯͿ͘�DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ
ƉƐǇĐŚƌŽƚŽůĞƌĂŶƐ�ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�Ă�ŚĂůŽƉŚŝůŝĐ�ĂŶĚ�
ĂůŬĂůŝƉŚŝůŝĐ�ŵĂƌŝŶĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ŵĂƌŝŶĞ�ŽƌŐĂŶŝƐŵƐ�ŝŶ�ƚĞŵƉĞƌĂƚĞ�ĂŶĚ�ƐƵďƚƌŽƉŝĐĂů�
ĂƌĞĂƐ�ŽĨ�:ĂƉĂŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϯ͕ϳϭϭͲϳϮϬ͘

Monera Firmicutes Carnobacteriaceae Marinilactibacillus Marinilactibacillus 
psychrotolerans ^ĞĂĨŽŽĚ

�ĞůůĞŐŐŝĂ͕�>͕͘��ƋƵŝůĂŶƚŝ͕�>͕͘�&ĞƌƌŽĐŝŶŽ͕�/͕͘�DŝůĂŶŽǀŝđ͕�s͕͘�'ĂƌŽĨĂůŽ͕�
�͕͘��ůĞŵĞŶƚŝ͕�&͕͘��ŽĐŽůŝŶ͕�>͕͘�DŽǌǌŽŶ͕�D͕͘�&ŽůŝŐŶŝ͕�Z͕͘�,ĂŽƵĞƚ͕�D͘E͕͘�
^ĐƵŽƚĂ͕�^͕͘�&ƌĂŵďŽĂƐ͕�D͕͘�KƐŝŵĂŶŝ͕��͘�;ϮϬϮϬͿ͘��ŝƐĐŽǀĞƌŝŶŐ�ŵŝĐƌŽďŝŽƚĂ�
ĂŶĚ�ǀŽůĂƚŝůĞ�ĐŽŵƉŽƵŶĚƐ�ŽĨ�ƐƵƌƐƚƌƂŵŵŝŶŐ͕�ƚŚĞ�ƚƌĂĚŝƚŝŽŶĂů�^ǁĞĚŝƐŚ�
ƐŽƵƌ�ŚĞƌƌŝŶŐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�KĐƚ͖ϵϭ͗ϭϬϯϱϬϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϮϬ͘ϭϬϯϱϬϯ͘��ƉƵď�ϮϬϮϬ��Ɖƌ�ϵ͘�WD/�͗�ϯϮϱϯϵϵϲϵ

E�/D��ϭϯϴϳϯ�
/�D�ϭϰϵϴϬ�
�^D��ϭϵϱϴϮ�
E�Z��ϭϬϬϬϬϮ

/ƐŚŝŬĂǁĂ͕�D͕͘�EĂŬĂũŝŵĂ͕�<͕͘�zĂŶĂŐŝ͕�D͕͘�zĂŵĂŵŽƚŽ͕�
z͘ ĂŶĚ�zĂŵĂƐĂƚŽ͕�<͘�;ϮϬϬϯͿ͘�DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ
ƉƐǇĐŚƌŽƚŽůĞƌĂŶƐ�ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�Ă�ŚĂůŽƉŚŝůŝĐ�ĂŶĚ
ĂůŬĂůŝƉŚŝůŝĐ�ŵĂƌŝŶĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ
ĨƌŽŵ�ŵĂƌŝŶĞ�ŽƌŐĂŶŝƐŵƐ�ŝŶ�ƚĞŵƉĞƌĂƚĞ�ĂŶĚ�ƐƵďƚƌŽƉŝĐĂů
ĂƌĞĂƐ�ŽĨ�:ĂƉĂŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘
ϱϯ͕ϳϭϭͲϳϮϬ͘

Monera Firmicutes Carnobacteriaceae Marinilactibacillus Marinilactibacillus 
psychrotolerans WůĂŶƚ��ĂƐĞĚ

>ƵĐĞŶĂͲWĂĚƌſƐ͕�,͕͘�ZƵŝǌͲ�ĂƌďĂ͕�:͘>͘�;ϮϬϭϵͿ͘�DŝĐƌŽďŝĂů�ďŝŽŐĞŽŐƌĂƉŚǇ�
ŽĨ�^ƉĂŶŝƐŚͲƐƚǇůĞ�ŐƌĞĞŶ�ŽůŝǀĞ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƉƌŽǀŝŶĐĞ�ŽĨ�
^ĞǀŝůůĞ͕�^ƉĂŝŶ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϵ�^ĞƉ͖ϴϮ͗ϮϱϵͲϮϲϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϭϵ͘ϬϮ͘ϬϬϰ͘��ƉƵď�ϮϬϭϵ�&Ğď�ϮϬ͘�WD/�͗�ϯϭϬϮϳϳϴϮ͘

E�/D��ϭϯϴϳϯ�
/�D�ϭϰϵϴϬ�
�^D��ϭϵϱϴϮ�
E�Z��ϭϬϬϬϬϮ

/ƐŚŝŬĂǁĂ͕�D͕͘�EĂŬĂũŝŵĂ͕�<͕͘�zĂŶĂŐŝ͕�D͕͘�zĂŵĂŵŽƚŽ͕�
z͘ ĂŶĚ�zĂŵĂƐĂƚŽ͕�<͘�;ϮϬϬϯͿ͘�DĂƌŝŶŝůĂĐƚŝďĂĐŝůůƵƐ
ƉƐǇĐŚƌŽƚŽůĞƌĂŶƐ�ŐĞŶ͘�ŶŽǀ͕͘�ƐƉ͘�ŶŽǀ͕͘�Ă�ŚĂůŽƉŚŝůŝĐ�ĂŶĚ
ĂůŬĂůŝƉŚŝůŝĐ�ŵĂƌŝŶĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ
ĨƌŽŵ�ŵĂƌŝŶĞ�ŽƌŐĂŶŝƐŵƐ�ŝŶ�ƚĞŵƉĞƌĂƚĞ�ĂŶĚ�ƐƵďƚƌŽƉŝĐĂů
ĂƌĞĂƐ�ŽĨ�:ĂƉĂŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘
ϱϯ͕ϳϭϭͲϳϮϬ͘

Monera Firmicutes Clostridiaceae Clostridium Clostridium kluyveri �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

zĂŶ͕�^͕͘�tĂŶŐ͕�^͕͘�YŝƵ͕��͕͘�tĞŝ͕�'͕͘�Θ��ŚĂŶŐ͕�<͘�;ϮϬϭϱͿ͘�KƉƚŝŵŝǌĂƚŝŽŶ�
ŽĨ��ĂƉƌŽŝĐ��ĐŝĚ�WƌŽĚƵĐƚŝŽŶ�ĨƌŽŵ��ůŽƐƚƌŝĚŝƵŵ�ŬůƵǇǀĞƌŝ�,ϱϴϴ�ĂŶĚ�ŝƚƐ�
�ƉƉůŝĐĂƚŝŽŶ�ŝŶ��ŚŝŶĞƐĞ�>ƵǌŚŽƵͲĨůĂǀŽƌ�>ŝƋƵŽƌ��ƌĞǁŝŶŐ΀:΁͘��ĚǀĂŶĐĞĚ�
:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͕�ϳ;ϴͿ͗�ϲϭϰͲϲϮϲ͘

tĂŶŐ͕�z͕͘�>ŝ͕��͕͘��ŽŶŐ͕�,͘�;ϮϬϭϴͿ͕��ŽŵƉůĞƚĞ�'ĞŶŽŵĞ�^ĞƋƵĞŶĐĞ�ŽĨ�
�ůŽƐƚƌŝĚŝƵŵ�ŬůƵǇǀĞƌŝ�:����ƉƉůŝĞĚ�ŝŶ��ŚŝŶĞƐĞ�^ƚƌŽŶŐͲ&ůĂǀŽƌ�>ŝƋƵŽƌ�
WƌŽĚƵĐƚŝŽŶ͘��Ƶƌƌ�DŝĐƌŽďŝŽů͕ϳϱ;ϭϭͿ͗�ϭϰϮϵͲϭϰϯϯ͘�

�d���ϴϱϮϳ

�ĂƌŬĞƌ͕�,͘�͕͘�dĂŚĂ͕�^͘D͘�;ϭϵϰϮͿ��ůŽƐƚƌŝĚŝƵŵ�ŬůƵǇǀĞƌŝŝ͕�
ĂŶ�KƌŐĂŶŝƐŵ��ŽŶĐĞƌŶĞĚ�ŝŶ�ƚŚĞ�&ŽƌŵĂƚŝŽŶ�ŽĨ��ĂƉƌŽŝĐ�
�ĐŝĚ�ĨƌŽŵ��ƚŚǇů��ůĐŽŚŽů΀:΁͘�:��ĂĐƚĞƌŝŽů͕�ϭϵϰϮ͕�
ϰϯ͗ϯϰϳͲϯϲϯ͘�

<ŶĂďĞů͕�^͕͘�dĂƚǌĞů͕�Z͕͘�>ƵĚǁŝŐ͕�t͕�Ğƚ�Ăů͘�;ϭϵϵϳͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ��ůŽƐƚƌŝĚŝƵŵ�ďƵƚǇƌŝĐƵŵ͕��ůŽƐƚƌŝĚŝƵŵ�
ƐƉŽƌŽŐĞŶĞƐ�ĂŶĚ��ůŽƐƚƌŝĚŝƵŵ�ƚǇƌŽďƵƚǇƌŝĐƵŵ�
ďǇ�,ǇďƌŝĚŝǌĂƚŝŽŶ�ǁŝƚŚ�ϭϲ^�ƌZE�ͺƚĂƌŐĞƚĞĚ�
KůŝŐŽŶƵĐůĞŽƚŝĚĞ�WƌŽďĞƐ΀:΁͘�^ǇƐƚ��ƉƉů�DŝĐƌŽďŝŽů͕�ϭϵϵϳ͕�
ϮϬ;ϭͿ͗ϴϱͲϴϴ͘

Monera Firmicutes Clostridiaceae Clostridium Clostridium 
tyrobutyricum

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

dŝĂŶ͕�z͕͘�,ĞŶŐ͕�y͘�͕͘��ŽƵ͕�t͘�;ϮϬϭϵͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�
ĐůŽƐƚƌŝĚŝĂ�ĨƌŽŵ�ƚŚĞ�Ɖŝƚ�ŵƵĚ�ŽĨ�^ƚƌŽŶŐͲĨůĂǀŽƌ��ĂŝũŝƵ�ĂŶĚ�ĐŽŵƉĂƌĂƚŝǀĞ�
ƐƚƵĚǇ�ŽŶ�ďƵƚǇƌŝĐ�ĂĐŝĚ�ƉƌŽĚƵĐƚŝŽŶ΀:΁͘�&ŽŽĚ�ĂŶĚ�&ĞƌŵĞŶƚĂƚŝŽŶ�
/ŶĚƵƐƚƌŝĞƐ͕�ϰϱ͗ϲϬͲϲϱ͘�;ŝŶ��ŚŝŶĞƐĞͿ

�d���Ϯϱϳϱϱ

sĂŶ��ĞǇŶƵŵ͕�:͕͘�WĞƚƚĞ͕�:͘t͘�;ϭϵϯϱͿ͘��ƵĐŬĞƌǀĞƌŐćƌĞŶĚ�
ƵŶĚ�>ĂŬƚĂƚ�ǀĞƌŐćƌĞŶĚĞ��ƵƚƚĞƌƐćƵƌĞďĂŬƚĞƌŝĞŶ͘�
�ĞŶƚƌĂůďůĂƚƚ�Ĩƺƌ��ĂŬƚĞƌŝŽůŽŐŝĞ͕�WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕�
/ŶĨĞŬƚŝŽŶƐŬƌĂŶŬŚĞŝƚĞŶ�ƵŶĚ�,ǇŐŝĞŶĞ͕��ďƚĞŝůƵŶŐ�//͕�
ϭϵϯϱ͕�ϵϯ͗ϭϵϴͲϮϭϮ͘

DƵŬŚĞƌũĞĞ͕�^͕͘�^ĞƐŚĂĚƌŝ͕�Z͕͘�sĂƌŐŚĞƐĞ͕�E͘:͘�Ğƚ�Ăů͘�
;ϮϬϭϳͿ͘�ϭ͕ϬϬϯ�ƌĞĨĞƌĞŶĐĞ�ŐĞŶŽŵĞƐ�ŽĨ�ďĂĐƚĞƌŝĂů�ĂŶĚ�
ĂƌĐŚĂĞĂů�ŝƐŽůĂƚĞƐ�ĞǆƉĂŶĚ�ĐŽǀĞƌĂŐĞ�ŽĨ�ƚŚĞ�ƚƌĞĞ�ŽĨ�
ůŝĨĞ΀:΁͘�EĂƚ��ŝŽƚĞĐŚŶŽů͕�ϮϬϭϳ͕�ϯϱ͗ϲϳϲͲϲϴϯ͘

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus durans �ĂŝƌǇ

�Ğ��ŶŐĞůŝƐ͕�D͘�;ϮϬϬϴͿ͘�^ĞůĞĐƚŝŽŶ�ĂŶĚ�ƵƐĞ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ŵƵůƚŝƉůĞ�
ƐƚƌĂŝŶ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ŵĂŶƵĨĂĐƚƵƌĞ�ŽĨ�ŚŝŐŚͲŵŽŝƐƚƵƌĞ�ƚƌĂĚŝƚŝŽŶĂů�
DŽǌǌĂƌĞůůĂ�ĐŚĞĞƐĞ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮϱ͕�
ϭϮϯʹϭϯϮ͘

�d���ϭϵϰϯϮ

^ŚĞƌŵĂŶ͕�:͘D͕͘�tŝŶŐ͕�,͘h͘�;ϭϵϯϳͿ͘�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ĚƵƌĂŶƐ�E͘�^Ɖ͘�:ŽƵƌ͘��ĂŝƌǇ�^Đŝ͘�ϮϬ͕�ϭϲϱͲϭϲϳ͘

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus durans �ĂŬĞƌǇ
DŝŐƵĞů�ZŽĐŚĂ͕�:͕͘�yĂǀŝĞƌ�DĂůĐĂƚĂ͕�&͘�;ϭϵϵϵͿ͘�KŶ�ƚŚĞ�DŝĐƌŽďŝŽůŽŐŝĐĂů�
WƌŽĨŝůĞ�ŽĨ�dƌĂĚŝƚŝŽŶĂů�WŽƌƚƵŐƵĞƐĞ�^ŽƵƌĚŽƵŐŚ͘�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
WƌŽƚĞĐƚŝŽŶ�ϲϮ͕�ϭϰϭϲʹϭϰϮϵ

�d���ϭϵϰϯϮ
^ŚĞƌŵĂŶ͕�:͘D͕͘�tŝŶŐ͕�,͘h͘�;ϭϵϯϳͿ͘�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ĚƵƌĂŶƐ�E͘�^Ɖ͘�:ŽƵƌ͘��ĂŝƌǇ�^Đŝ͘�ϮϬ͕�ϭϲϱͲϭϲϳ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

Ϯϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

Ϯϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus faecalis �ĂŝƌǇ

&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sƵǇƐƚ͕�
>͘��Ğ͘�;ϮϬϬϲͿ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�ĨŽŽĚ�ĂŶĚ�
ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϬϲ͕�ϭͲϮϰ͘ �d���ϭϵϰϯϯ

^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ŝůƉƉĞƌͲ�Ăůǌ͕�Z͘�;ϭϵϴϰͿ͘�dƌĂŶƐĨĞƌ�ŽĨ�
^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ƚŽ�
ƚŚĞ�ŐĞŶƵƐ��ŶƚĞƌŽĐŽĐĐƵƐ�ŶŽŵ͘�ƌĞǀ͘�ĂƐ��ŶƚĞƌŽĐŽĐĐƵƐ�
ĨĂĞĐĂůŝƐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĐŽŵď͘�
ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϰ͕�ϯϭͲϯϰ͘

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus faecalis DĞĂƚ

&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sƵǇƐƚ͕�
>͘��Ğ͘�;ϮϬϬϲͿ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�ĨŽŽĚ�ĂŶĚ�
ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϬϲ͕�ϭͲϮϰ͘ �d���ϭϵϰϯϯ

^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ŝůƉƉĞƌͲ�Ăůǌ͕�Z͘�;ϭϵϴϰͿ͘�dƌĂŶƐĨĞƌ�ŽĨ�
^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ƚŽ�
ƚŚĞ�ŐĞŶƵƐ��ŶƚĞƌŽĐŽĐĐƵƐ�ŶŽŵ͘�ƌĞǀ͘�ĂƐ��ŶƚĞƌŽĐŽĐĐƵƐ�
ĨĂĞĐĂůŝƐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĐŽŵď͘�
ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϰ͕�ϯϭͲϯϰ͘

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus faecalis WůĂŶƚ��ĂƐĞĚ

&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sƵǇƐƚ͕�
>͘��Ğ͘�;ϮϬϬϲͿ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�ĨŽŽĚ�ĂŶĚ�
ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϬϲ͕�ϭͲϮϰ͘ �d���ϭϵϰϯϯ

^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ŝůƉƉĞƌͲ�Ăůǌ͕�Z͘�;ϭϵϴϰͿ͘�dƌĂŶƐĨĞƌ�ŽĨ�
^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ƚŽ�
ƚŚĞ�ŐĞŶƵƐ��ŶƚĞƌŽĐŽĐĐƵƐ�ŶŽŵ͘�ƌĞǀ͘�ĂƐ��ŶƚĞƌŽĐŽĐĐƵƐ�
ĨĂĞĐĂůŝƐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĐŽŵď͘�
ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϰ͕�ϯϭͲϯϰ͘�

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus faecalis WůĂŶƚ��ĂƐĞĚ

&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sƵǇƐƚ͕�
>͘��Ğ͘�;ϮϬϬϲͿ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�ĨŽŽĚ�ĂŶĚ�
ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϬϲ͕�ϭͲϮϰ͘ �d���ϭϵϰϯϯ

^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ŝůƉƉĞƌͲ�Ăůǌ͕�Z͘�;ϭϵϴϰͿ͘�dƌĂŶƐĨĞƌ�ŽĨ�
^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐĂůŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ƚŽ�
ƚŚĞ�ŐĞŶƵƐ��ŶƚĞƌŽĐŽĐĐƵƐ�ŶŽŵ͘�ƌĞǀ͘�ĂƐ��ŶƚĞƌŽĐŽĐĐƵƐ�
ĨĂĞĐĂůŝƐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĐŽŵď͘�
ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϰ͕�ϯϭͲϯϰ͘

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus faecium �ĂŝƌǇ
&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sƵǇƐƚ͕�
>͘��Ğ͘�;ϮϬϬϲͿ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�ĨŽŽĚ�ĂŶĚ�
ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϬϲ͕�ϭͲϮϰ͘

�d���ϭϵϰϯϰ
KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus faecium DĞĂƚ
&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sƵǇƐƚ͕�
>͘��Ğ͘�;ϮϬϬϲͿ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�ĨŽŽĚ�ĂŶĚ�
ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϬϲ͕�ϭͲϮϰ͘

�d���ϭϵϰϯϰ
KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus faecium WůĂŶƚ��ĂƐĞĚ
&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sƵǇƐƚ͕�
>͘��Ğ͘�;ϮϬϬϲͿ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�ĨŽŽĚ�ĂŶĚ�
ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϬϲ͕�ϭͲϮϰ͘

�d���ϭϵϰϯϰ
KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera Firmicutes Enterococcaceae Enterococcus Enterococcus faecium WůĂŶƚ��ĂƐĞĚ
&ŽƵůƋƵŝĞǲ�DŽƌĞŶŽ͕�D͘Z͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sƵǇƐƚ͕�
>͘��Ğ͘�;ϮϬϬϲͿ͘�dŚĞ�ƌŽůĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ĞŶƚĞƌŽĐŽĐĐŝ�ŝŶ�ĨŽŽĚ�ĂŶĚ�
ŚĞĂůƚŚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϬϲ͕�ϭͲϮϰ͘

�d���ϭϵϰϯϰ
KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera Firmicutes Enterococcaceae Tetragenococcus Tetragenococcus 
halophilus WůĂŶƚ��ĂƐĞĚ

EŽĚĂ͕�&͕͘�,ĂǇĂƐŚŝ͕�<͕͘�DŝǌƵŶƵŵĂ͕�d͘�;ϭϵϴϬͿ͘��ŶƚĂŐŽŶŝƐŵ��ĞƚǁĞĞŶ�
KƐŵŽƉŚŝůŝĐ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĂŶĚ�zĞĂƐƚƐ�ŝŶ��ƌŝŶĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
^ŽǇ�^ĂƵĐĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϰϬ͕�ϰϱϮͲϰϱϳ͘

EŝƐŚŝŵƵƌĂ͕�/͕͘�/ŐĂƌĂƐŚŝ͕�d͕͘��ŶŽŵŽƚŽ͕�d͕͘��ĂŬĞ͕�z͕͘�KŬƵŶŽ͕�z͕͘�KďĂƚĂ͕�
�͘ ;ϮϬϬϵͿ͘��ůŝŶŝĐĂů�ĞĨĨŝĐĂĐǇ�ŽĨ�ŚĂůŽƉŚŝůŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ
dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŚĂůŽƉŚŝůƵƐ�dŚϮϮϭ�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵŽƌŽŵŝ�ĨŽƌ
ƉĞƌĞŶŶŝĂů�ĂůůĞƌŐŝĐ�ƌŚŝŶŝƚŝƐ͘��ůůĞƌŐŽů�/Ŷƚ͘�ϱϴ͗ϭϳϵͲϴϱ͘

�d���ϯϯϯϭϱ
�^D�ϮϬϯϯϵ

�ŶŽŶ͘�;ϭϵϵϰͿ͘�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�WƵďůŝĐĂƚŝŽŶ�ŽĨ�EĞǁ�
EĂŵĞƐ�ĂŶĚ�EĞǁ��ŽŵďŝŶĂƚŝŽŶƐ�WƌĞǀŝŽƵƐůǇ��ĨĨĞĐƚŝǀĞůǇ�
WƵďůŝƐŚĞĚ�KƵƚƐŝĚĞ�ƚŚĞ�/:^��>ŝƐƚ�EŽ͘�ϰϵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϰ͗�ϯϳϬ�Ͳ�ϯϳϭ

�ŽůůŝŶƐ͕�D͘�͕͘�tŝůůŝĂŵƐ͕��͘D͕͘�tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϬͿ͘�
dŚĞ�ƉŚǇůŽŐĞŶǇ�ŽĨ��ĞƌŽĐŽĐĐƵƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�
ĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�
DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϱϴ͕�ϮϱϱͲϲϮ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϯϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϯϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Enterococcaceae Tetragenococcus Tetragenococcus 
halophilus ^ĞĂĨŽŽĚ

�ĞůůĞŐŐŝĂ͕�>͕͘��ƋƵŝůĂŶƚŝ͕�>͕͘�&ĞƌƌŽĐŝŶŽ͕�/͕͘�DŝůĂŶŽǀŝđ͕�s͕͘�'ĂƌŽĨĂůŽ͕�
�͕͘��ůĞŵĞŶƚŝ͕�&͕͘��ŽĐŽůŝŶ͕�>͕͘�DŽǌǌŽŶ͕�D͕͘�&ŽůŝŐŶŝ͕�Z͕͘�,ĂŽƵĞƚ͕�D͘E͕͘�
^ĐƵŽƚĂ͕�^͕͘�&ƌĂŵďŽĂƐ͕�D͕͘�KƐŝŵĂŶŝ͕��͘�;ϮϬϮϬͿ͘��ŝƐĐŽǀĞƌŝŶŐ�ŵŝĐƌŽďŝŽƚĂ�
ĂŶĚ�ǀŽůĂƚŝůĞ�ĐŽŵƉŽƵŶĚƐ�ŽĨ�ƐƵƌƐƚƌƂŵŵŝŶŐ͕�ƚŚĞ�ƚƌĂĚŝƚŝŽŶĂů�^ǁĞĚŝƐŚ�
ƐŽƵƌ�ŚĞƌƌŝŶŐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�KĐƚ͖ϵϭ͗ϭϬϯϱϬϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϮϬ͘ϭϬϯϱϬϯ͘��ƉƵď�ϮϬϮϬ��Ɖƌ�ϵ͘�WD/�͗�ϯϮϱϯϵϵϲϵ͘

^ŽŶŐ͕��͘:͕͘�>ĞĞ͕��͘^͕͘�WĂƌŬ͕�^͘>͕͘��ŚŽŝ͕�,͘:͕͘�ZŽŚ͕�^͘t͕͘�EĂŵ͕�
z͘�͘�;ϮϬϭϴͿ͘��ĂĐƚĞƌŝĂů�ĐŽŵŵƵŶŝƚǇ�ĂŶĂůǇƐŝƐ�ŝŶ�ƚŚƌĞĞ�ƚǇƉĞƐ�ŽĨ
ƚŚĞ�ĨĞƌŵĞŶƚĞĚ�ƐĞĂĨŽŽĚ͕�ũĞŽƚŐĂů͕�ƉƌŽĚƵĐĞĚ�ŝŶ�^ŽƵƚŚ�<ŽƌĞĂ͘�
�ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϮϬϭϴ��ƵŐ͖ϴϮ;ϴͿ͗ϭϰϰϰͲϭϰϱϰ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϴϬͬϬϵϭϲϴϰϱϭ͘ϮϬϭϴ͘ϭϰϲϵϯϵϱ͘��ƉƵď�ϮϬϭϴ�DĂǇ�ϵ͘�WD/�͗�
ϮϵϳϰϮϵϴϬ͘

^ĂƚŽŵŝ͕�D͕͘�&ƵƌƵƐŚŝƚĂ͕�D͕͘�KŝŬĂǁĂ͕�,͕͘�zŽƐŚŝŬĂǁĂͲdĂŬĂŚĂƐŚŝ͕�D͕͘�
zĂŶŽ͕�z͘�;ϮϬϬϴͿ͘��ŶĂůǇƐŝƐ�ŽĨ�Ă�ϯϬ�ŬďƉ�ƉůĂƐŵŝĚ�ĞŶĐŽĚŝŶŐ�ŚŝƐƚŝĚŝŶĞ�
ĚĞĐĂƌďŽǆǇůĂƐĞ�ŐĞŶĞ�ŝŶ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŚĂůŽƉŚŝůƵƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ĨŝƐŚ�ƐĂƵĐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϬϴ��ƵŐ�ϭϱ͖ϭϮϲ;ϭͲϮͿ͗ϮϬϮͲϵ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϬϴ͘Ϭϱ͘ϬϮϱ͘��ƉƵď�ϮϬϬϴ�DĂǇ�Ϯϱ͘�WD/�͗�
ϭϴϱϳϯϱϲϬ͘

�d���ϯϯϯϭϱ
�^D�ϮϬϯϯϵ

�ŶŽŶ͘�;ϭϵϵϰͿ͘�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�WƵďůŝĐĂƚŝŽŶ�ŽĨ�EĞǁ�
EĂŵĞƐ�ĂŶĚ�EĞǁ��ŽŵďŝŶĂƚŝŽŶƐ�WƌĞǀŝŽƵƐůǇ��ĨĨĞĐƚŝǀĞůǇ�
WƵďůŝƐŚĞĚ�KƵƚƐŝĚĞ�ƚŚĞ�/:^��>ŝƐƚ�EŽ͘�ϰϵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϰ͗�ϯϳϬ�Ͳ�ϯϳϭ

�ŽůůŝŶƐ͕�D͘�͕͘�tŝůůŝĂŵƐ͕��͘D͕͘�tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϬͿ͘�
dŚĞ�ƉŚǇůŽŐĞŶǇ�ŽĨ��ĞƌŽĐŽĐĐƵƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�
ĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�
DŝĐƌŽďŝŽů�>Ğƚƚ͘�ϱϴ͕�ϮϱϱͲϲϮ͘

Monera Firmicutes Enterococcaceae Tetragenococcus Tetragenococcus 
koreensis DĞĂƚ

�ŵĂĚŽƌŽ͕��͕͘�ZŽƐƐŝ͕�&͕͘�WŝĐĐŝƌŝůůŝ͕�D͕͘��ŽůĂǀŝƚĂ͕�'͘�;ϮϬϭϱͿ͘�
dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŬŽƌĞĞŶƐŝƐ�ŝƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŝŶ�Ă�ƚƌĂĚŝƚŝŽŶĂů�
/ƚĂůŝĂŶ�ƌĂǁ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�^ĞƉ͖ϱϬ͗ϳϴͲϴϮ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘Ĩŵ͘ϮϬϭϱ͘Ϭϯ͘Ϭϭϭ͘��ƉƵď�ϮϬϭϱ��Ɖƌ�ϴ͘�WD/�͗�Ϯϱϵϵϴϴϭϴ͘

>ĞĞ͕�D͕͘�<ŝŵ͕�D͘<͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͕͘�<ŝŵ͕�^͘,͕͘�<ĂŶŐ͕�
D͘^͕͘�>ĞĞ͕�^͘d͘�;ϮϬϬϱͿ͘�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů
ƌŚĂŵŶŽůŝƉŝĚͲƉƌŽĚƵĐŝŶŐ�ďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕
ϭϰϬϵͲϭϰϭϯ͘

�^D�ϭϲϱϬϭ

>ĞĞ͕�D͕͘�<ŝŵ͕�D͘<͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͕͘�<ŝŵ͕�
^͘,͕͘�<ĂŶŐ͕͘�D͘^͕͘�>ĞĞ͕�^͘d͘�;ϮϬϬϱͿ͘�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ
ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ƌŚĂŵŶŽůŝƉŝĚͲƉƌŽĚƵĐŝŶŐ
ďĂĐƚĞƌŝƵŵ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕
ϭϰϬϵͲϭϰϭϯ͘

Monera Firmicutes Lactobacillaceae Agrilactobacillus Agrilactobacillus 
composti

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͘�;ϮϬϬϳͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽŵƉŽƐƚŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƐƚ�ŽĨ�ĚŝƐƚŝůůĞĚ�ƐŚŽĐŚƵ�ƌĞƐŝĚƵĞ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘��ϱϳ͕�ϴϳϬͲϴϳϮ͘�EZ/��Ϭϲϴϵ

EZ/��Ϭϲϴϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ 
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
alimentarius �ĂŬĞƌǇ

&ƵũŝŵŽƚŽ͕��͕͘�/ƚŽ͕�<͕͘�EĂƌƵƐŚŝŵĂ͕�E͕͘�DŝǇĂŵŽƚŽ͕�d͘�;ϮϬϭϵͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ǇĞĂƐƚƐ͕�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ĨŽŽĚ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚƐ�ƵƐĞĚ�ŝŶ�:ĂƉĂŶĞƐĞ�ďĂŬĞƌŝĞƐ͘�:�
�ŝŽƐĐŝ��ŝŽĞŶŐ͘�ϮϬϭϵ�DĂǇ͖ϭϮϳ;ϱͿ͗ϱϳϱͲϱϴϭ͘ �d���Ϯϵϲϰϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
alimentarius

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

,ƵĂŶŐ͕��͘Z͕͘�'ƵŽ͕�t͘>͕͘��ŚŽƵ͕�t͘�͕͘�>ŝ͕�>͕͘�yƵ͕�:͘y͕͘�,ŽŶŐ͕�:͘>͕͘�>ŝƵ͕�
,͘W͕͘��ĞŶŐ͕�&͕͘��Ăŝ͕�t͘�͕͘�>ŝƵ͕��͕͘�Eŝ͕�>͕͘�ZĂŽ͕�W͘&͕͘�>ǀ͕�y͘�͘�;ϮϬϭϵͿ͘
DŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚŝĞƐ�ĂŶĚ�ǀŽůĂƚŝůĞ�ŵĞƚĂďŽůŝƚĞƐ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�
ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƐƚĂƌƚĞƌƐ�ƵƐĞĚ�ĨŽƌ�,ŽŶŐ�YƵ�ŐůƵƚŝŶŽƵƐ�ƌŝĐĞ�
ǁŝŶĞ͘�&ŽŽĚ�ZĞƐ�/Ŷƚ͘�ϮϬϭϵ�:Ƶů͖ϭϮϭ͗ϱϵϯͲϲϬϯ

�d���Ϯϵϲϰϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϴ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
alimentarius �ĂŝƌǇ

�ĂƌĚŝŶĂůŝ͕�&͕͘�KƐŝŵĂŶŝ͕��͕͘�dĂĐĐĂƌŝ͕�D͕͘�DŝůĂŶŽǀŝđ͕�s͕͘�'ĂƌŽĨĂůŽ͕��͕͘�
�ůĞŵĞŶƚŝ͕�&͕͘�WŽůǀĞƌŝŐŝĂŶŝ͕�^͕͘��ŝƚƚŝ͕�^͕͘�ZĂĨĨĂĞůůŝ͕�E͕͘�DŽǌǌŽŶ͕�D͕͘�
&ŽůŝŐŶŝ͕�Z͕͘�&ƌĂŶĐŝŽƐŝ͕��͕͘�dƵŽŚǇ͕�<͕͘��ƋƵŝůĂŶƚŝ͕�>͘�;ϮϬϭϳͿ͘�/ŵƉĂĐƚ�ŽĨ�
ƚŚŝƐƚůĞ�ƌĞŶŶĞƚ�ĨƌŽŵ��ĂƌůŝŶĂ�ĂĐĂŶƚŚŝĨŽůŝĂ��ůů͘�ƐƵďƐƉ͘�ĂĐĂŶƚŚŝĨŽůŝĂ�ŽŶ�
ďĂĐƚĞƌŝĂů�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚǇŶĂŵŝĐƐ�ŽĨ�Ă�ƐƉĞĐŝĂůƚǇ�/ƚĂůŝĂŶ�ƌĂǁ�ĞǁĞƐΖ�ŵŝůŬ�
ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϳ��ƵŐ�ϭϲ͖Ϯϱϱ͗ϳͲϭϲ͘�

�d���Ϯϵϲϰϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϵ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ
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ϯϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
alimentarius DĞĂƚ

'ĂƌĐşĂ�&ŽŶƚĄŶ͕�D͘�͘�;ϮϬϬϳͿ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ĂŶĚƌŽůůĂ͕�Ă�^ƉĂŶŝƐŚ�ƚƌĂĚŝƚŝŽŶĂů�ƉŽƌŬ�ƐĂƵƐĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϰ͕�
ϱϮͲϴ͘

�d���Ϯϵϲϰϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
alimentarius ^ĞĂĨŽŽĚ

WĂůƵĚĂŶͲDƺůůĞƌ͕��͕͘��DĂĚƐĞŶ͕�D͕͘�^ŽƉŚĂŶŽĚŽƌĂ͕�W͕͘�'ƌĂŵ͕�>͕͘�>ĂŶŐĞ�
DƆůůĞƌ͕�W͘�;ϮϬϬϮͿ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ƉůĂĂͲƐŽŵ͕�Ă�ƚŚĂŝ�
ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�ƉƌĞƉĂƌĞĚ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƐĂůƚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϱ͖ϳϯ;ϭͿ͗ϲϭͲϳϬ �d���Ϯϵϲϰϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
alimentarius WůĂŶƚ��ĂƐĞĚ

zĂůĕŦŶŬĂǇĂ͕�^͕͘�<ŦůŦĕ͕�'͘�͘�;ϮϬϭϵͿ͘�/ƐŽůĂƚŝŽŶ͕�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�
ĚĞƚĞƌŵŝŶĂƚŝŽŶ�ŽĨ�ƚĞĐŚŶŽůŽŐŝĐĂů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƚŚĞ�ŚĂůŽƉŚŝůŝĐ�ůĂĐƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚĂďůĞ�ŽůŝǀĞƐ͘�:�&ŽŽĚ�^Đŝ�dĞĐŚŶŽů͘�ϮϬϭϵ�
�Ɖƌ͖ϱϲ;ϰͿ͗ϮϬϮϳͲϮϬϯϳ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϯϭϵϳͲϬϭϵͲϬϯϲϳϵͲϵ͘��ƉƵď�ϮϬϭϵ�
DĂƌ�ϲ͘�WD/�͗�ϯϬϵϵϲϰϯϳ͖�WD�/�͗�WD�ϲϰϰϯϴϭϴ͘

�d���Ϯϵϲϰϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
crustorum DĞĂƚ

>Ƶ͕�z͕͘��ŝǌŚĂŶ͕�Z͕͘�zĂŶ͕�,͕͘�>ŝ͕�y͕͘�tĂŶŐ͕�y͕͘�zŝ͕�z͕͘�^ŚĂŶ͕�z͕͘�>ŝƵ͕�
�͕͘��ŚŽƵ͕�z͕͘�>ƺ͕�y͘�;ϮϬϮϬͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ͕�ŵŽĚĞƐ�ŽĨ�ĂĐƚŝŽŶ͕�
ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�Ă�ŶŽǀĞů�ďƌŽĂĚͲƐƉĞĐƚƌƵŵ�ďĂĐƚĞƌŝŽĐŝŶ��DϭϯϬϬ�
ƉƌŽĚƵĐĞĚ�ďǇ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐƌƵƐƚŽƌƵŵ�DEϬϰϳ͘��ƌĂǌ�:�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�
�ĞĐ͖ϱϭ;ϰͿ͗ϮϬϯϯͲϮϬϰϴ͘

>D'�Ϯϯϲϵϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
crustorum �ĂŬĞƌǇ

ZĂǀǇƚƐ͕�&͕͘��Ğ�sƵǇƐƚ͕�>͘�;ϮϬϭϭͿ͘�WƌĞǀĂůĞŶĐĞ�ĂŶĚ�ŝŵƉĂĐƚ�ŽĨ�ƐŝŶŐůĞͲƐƚƌĂŝŶ�
ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŽŶ�ŵĞƚĂďŽůŝƚĞ�ĨŽƌŵĂƚŝŽŶ�ŝŶ�
ƐŽƵƌĚŽƵŐŚ͘

&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ;ϲͿ͗ϭϭϮϵͲϯϵ͘� >D'�Ϯϯϲϵϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
farciminis ^ĞĂĨŽŽĚ

dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͘�;ϭϵϵϴͿ͘�>ĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ĨŽƵŶĚ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ�:͘�'ĞŶ��ƉƉů͘�DŝĐƌŽďŝŽů͘�
ϰϰ;ϯͿ͗ϭϵϯͲϮϬϬ

�d���Ϯϵϲϰϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
farciminis DĞĂƚ

^ĂŵĞůŝƐ͕�:͕͘�DĂƵƌŽŐĞŶĂŬŝƐ͕�&͘�ĂŶĚ�DĞƚĂǆŽƉŽƵůŽƐ͕�:͘�;ϭϵϵϰͿ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�
ĨĞƌŵĞŶƚĞĚ�'ƌĞĞŬ�ĚƌǇ�ƐĂůĂŵŝ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�Ϯϯ͕�ϭϳϵͲϭϵϲ͘

�d���Ϯϵϲϰϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
farciminis WůĂŶƚ��ĂƐĞĚ

��ŚĂŽ͕�^͘,͘�Ğƚ�Ăů͘�;ϮϬϬϴͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�
ĨĞƌŵĞŶƚĞĚ�ďƌŝŶĞƐ�ƵƐĞĚ�ƚŽ�ŵĂŬĞ�ƐƚŝŶŬǇ�ƚŽĨƵ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�
ϭϮϯ͕�ϭϯϰͲϭϰϭ͘

�d���Ϯϵϲϰϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϯϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϯϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
kimchiensis WůĂŶƚ��ĂƐĞĚ

<ŝŵ͕�:͕͘�<ŝŵ͕�:͘z͕͘�<ŝŵ͕�D͘^͕͘�ZŽŚ͕�^͘t͕͘��ĂĞ͕�:͘t͘�;ϮϬϭϯͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŬŝŵĐŚŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϮϬϭϯ��Ɖƌ͖ϲϯ;Wƚ�ϰͿ͗ϭϯϱϱͲϭϯϱϵ͘� �^D�Ϯϰϳϭϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
kimchiensis

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ĞĞĐŚ͕�:͕͘��ĂďƌĞƌĂͲZƵďŝŽ͕�Z͕͘�tĂůƐŚ͕��͘D͕͘�DĂĐŽƌŝ͕�'͕͘�tĂůƐŚ͕�
�͘:͕͘��ĂƌƚŽŶ͕�t͕͘�&ŝŶŶĞŐĂŶ͕�>͕͘��ƌŝƐƉŝĞ͕�&͕͘�K͛^ƵůůŝǀĂŶ͕�K͕͘��ůĂĞƐƐŽŶ͕
D͘:͕͘��ŽƚƚĞƌ͕�W͘�͘�;ϮϬϮϬͿ͘�&ĞƌŵĞŶƚĞĚͲĨŽŽĚ�ŵĞƚĂŐĞŶŽŵŝĐƐ�ƌĞǀĞĂůƐ
ƐƵďƐƚƌĂƚĞͲĂƐƐŽĐŝĂƚĞĚ�ĚŝĨĨĞƌĞŶĐĞƐ�ŝŶ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�ŚĞĂůƚŚͲĂƐƐŽĐŝĂƚĞĚ
ĂŶĚ�ĂŶƚŝďŝŽƚŝĐ�ƌĞƐŝƐƚĂŶĐĞ

�^D�Ϯϰϳϭϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
mindensis �ĂŬĞƌǇ

�ŚƌŵĂŶŶ͕�D͘�͕͘�DƺůůĞƌ͕�D͘Z͘�͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϯͿ͘�DŽůĞĐƵůĂƌ�
ĂŶĂůǇƐŝƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ƌĞǀĞĂůƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵŝŶĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϳͲϭϯ͘

�^D�ϭϰϱϬϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
nantensis �ĂŬĞƌǇ

sĂůĐŚĞǀĂ͕�Z͕͘�&ĞƌĐŚŝĐŚŝ͕�D͘&͕͘�<ŽƌĂŬůŝ͕�D͕͘�/ǀĂŶŽǀĂ͕�/͕͘�'ćŶǌůĞ͕�D͘'͕͘�
sŽŐĞů͕�Z͘&͕͘�WƌĠǀŽƐƚ͕�,͕͘�KŶŶŽ͕��͕͘��ŽƵƐƐĞƚ͕�y͘�;ϮϬϬϲͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŶĂŶƚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�&ƌĞŶĐŚ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϲ͕�ϱϴϳͲϱϵϭ͘ �^D�ϭϲϵϴϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
nodensis WůĂŶƚ��ĂƐĞĚ

<ĂƐŚŝǁĂŐŝ͕�d͕͘�^ƵǌƵŬŝ͕�d͕͘�<ĂŵĂŬƵƌĂ͕�d͘�;ϮϬϬϵͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŶŽĚĞŶƐŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌŝĐĞ�ďƌĂŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�
ϴϯͲϴϲ͘

�^D�ϭϵϲϴϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
nodensis �ĂŝƌǇ

DĂƐŽƵĚ͕�t͕͘�dĂŬĂŵŝǇĂ͕�D͕͘�sŽŐĞŶƐĞŶ͕�&͘<͕͘�>ŝůůĞǀĂŶŐ͕�^͕͘��ůͲ
^ŽƵĚ͕�t͘�͕͘�^ƆƌĞŶƐĞŶ͕�^͘:͕͘�:ĂŬŽďƐĞŶ͕�D͘�;ϮϬϭϬͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ďĂĐƚĞƌŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�ŝŶ��ĂŶŝƐŚ�ƌĂǁ�ŵŝůŬ�ĐŚĞĞƐĞƐ�ŵĂĚĞ�
ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ďǇ�ĚĞŶĂƚƵƌĂƚŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�;�''�Ϳ�ĂŶĚ�ƉǇƌŽƐĞƋƵĞŶĐŝŶŐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�Ϯϭ͕�ϭϰϮͲϭϰϴ͘

�^D�ϭϵϲϴϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
paralimentarius �ĂŬĞƌǇ

�Ăŝ͕�z͕͘�KŬĂĚĂ͕�,͕͘�DŽƌŝ͕�,͕͘��ĞŶŶŽ͕�z͕͘�EĂŬĂƐĞ͕�d͘�;ϭϵϵϵͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂůŝŵĞŶƚĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�
:͘ ^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϵ͕�ϭϰϱϭͲϭϰϱϱ͘

:�D�ϭϬϰϭϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
tucceti �ĂŝƌǇ

DĂƐŽƵĚ͕�t͕͘�dĂŬĂŵŝǇĂ͕�D͕͘�sŽŐĞŶƐĞŶ͕�&͘<͕͘�>ŝůůĞǀĂŶŐ͕�^͕͘��ůͲ
^ŽƵĚ͕�t͘�͕͘�^ƆƌĞŶƐĞŶ͕�^͘:͕͘�:ĂŬŽďƐĞŶ͕�D͘�;ϮϬϭϬͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ďĂĐƚĞƌŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�ŝŶ��ĂŶŝƐŚ�ƌĂǁ�ŵŝůŬ�ĐŚĞĞƐĞƐ�ŵĂĚĞ�
ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ďǇ�ĚĞŶĂƚƵƌĂƚŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�;�''�Ϳ�ĂŶĚ�ƉǇƌŽƐĞƋƵĞŶĐŝŶŐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�
:ŽƵƌŶĂů�Ϯϭ͕�ϭϰϮͲϭϰϴ͘

�^D�ϮϬϭϴϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϯϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϯϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
tucceti DĞĂƚ

�ŚĞŶŽůů͕��͕͘�DĂĐŝĂŶ͕�D͘�͕͘��ǌŶĂƌ͕�Z͘�;ϮϬϬϲͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƚƵĐĐĞƚŝ�ƐƉ͘�
ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐĂƵƐĂŐĞ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�Ϯϵ͕�ϯϴϵͲϯϵϱ͘

�^D�ϮϬϭϴϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
versmoldensis �ĂŝƌǇ

�ůͲ�ĂƌĂĚĞŝ͕�'͕͘��ĞůĂĐƌŽŝǆͲ�ƵĐŚĞƚ͕��͕͘�KŐŝĞƌ͕�:͘�͘�;ϮϬϬϳͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�
ŽĨ�ďĂĐƚĞƌŝĂů�ĞĐŽƐǇƐƚĞŵƐ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů��ŐǇƉƚŝĂŶ��ŽŵŝĂƚŝ�ĐŚĞĞƐĞ͘�
�ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϮϬϬϳ�&Ğď͖ϳϯ;ϰͿ͗ϭϮϰϴͲϱϱ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬ
��D͘ϬϭϲϲϳͲϬϲ͘ �^D�ϭϰϴϱϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Companilactobacillus Companilactobacillus 
versmoldensis DĞĂƚ

<ƌƂĐŬĞů͕�>͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ĂŶƚůĞŽŶ͕��͕͘�>ƵĚǁŝŐ͕�
t͘ ;ϮϬϬϯͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ǀĞƌƐŵŽůĚĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌĂǁ
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�ϱϭϯͲϱϭϳ͘

�^D�ϭϰϴϱϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Fructilactobacillus Fructilactobacillus 
fructivorans

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WĂƌĚŽ͕�/͘�ĂŶĚ���ƵŶŝŐĂ͕�D͘�;ϭϵϵϮͿ͘�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�
ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ��^ĐŝĞŶĐĞ�ϱϳ�EŽ͘�Ϯ͕�
ƉϯϵϮͲϯϵϳ

�d���ϴϮϴϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Fructilactobacillus Fructilactobacillus 
fructivorans �ĂŬĞƌǇ

sŽŐĞů͕�Z͘&͕͘��ƂĐŬĞƌ͕�'͕͘�^ƚŽůǌ͕�W͕͘��ŚƌŵĂŶŶ͕�D͕͘�&ĂŶƚĂ͕��͕͘�>ƵĚǁŝŐ͕�
t͕͘�WŽƚ͕��͕͘�<ĞƌƐƚĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϭϵϵϰͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϮϮϯͲϮϮϵ͘ �d���ϴϮϴϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Fructilactobacillus Fructilactobacillus 
fructivorans

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ŝƚĂŚĂƌĂ͕�<͕͘�<ĂŶĞƚŽ͕�d͕͘�'ŽƚŽ͕�K͘�;ϭϵϱϳͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�
ŚŝŽĐŚŝͲďĂĐƚĞƌŝĂ͕�ƐƉĞĐŝĨŝĐ�ƐĂƉƌŽƉŚǇƚĞƐ�ŽĨ�ƐĂŬĞ͘�//͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�
ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ŚŝŽĐŚŝͲďĂĐƚĞƌŝĂ͘�:ŽƵƌŶĂů�ŽĨ�'ĞŶĞƌĂů�ĂŶĚ��ƉƉůŝĞĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϯ͕�ϭϭϭͲϭϮϬ͘ �d���ϴϮϴϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Fructilactobacillus Fructilactobacillus 
sanfranciscensis �ĂŬĞƌǇ

sŽŐĞů͕�Z͘&͘�;ϭϵϵϵͿ͘�EŽŶͲĚĂŝƌǇ�ůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗�ƚŚĞ�ĐĞƌĞĂů�ǁŽƌůĚ͘�
�ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϲ;ϭͲϰͿ͕�ϰϬϯͲϭϭ͘

�d���Ϯϳϲϱϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Furfurilactobacillus Furfurilactobacillus 
rossiae �ĂŬĞƌǇ

�ŽƌƐĞƚƚŝ͕��͕͘�^ĞƚƚĂŶŶŝ͕�>͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͕͘�&ĞůŝƐ͕�'͘�͕͘��ĞůůĂŐůŝŽ͕�
&͕͘�'ŽďďĞƚƚŝ͕�D͘�;ϮϬϬϱͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŽƐƐŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϯϱͲϰϬ͘

�^D�ϭϱϴϭϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϯϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϯϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Furfurilactobacillus Furfurilactobacillus 
siliginis �ĂŬĞƌǇ

�ƐůĂŵ͕��͕͘�/D͕�t͘d͕͘�dĞŶ͕�>͘E͕͘�>ĞĞ͕�D͘:͕͘�<ŝŵ͕�<͘,͕͘�>ĞĞ͕�^͘d͘�;ϮϬϬϲͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐŝůŝŐŝŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ�ŝŶ�
^ŽƵƚŚ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϲ͕�ϮϮϬϵͲϮϮϭϯ͘

E�Z��ϭϬϭϯϭϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus casei DĞĂƚ

^ĂŵĞůŝƐ͕�:͕͘�DĂƵƌŽŐĞŶĂŬŝƐ͕�&͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͘�;ϭϵϵϰͿ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�
ĨĞƌŵĞŶƚĞĚ�'ƌĞĞŬ�ĚƌǇ�ƐĂůĂŵŝ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϵϵϰ�
KĐƚ͖Ϯϯ;ϮͿ͗ϭϳϵͲϵϲ͘� �d���ϯϵϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus casei WůĂŶƚ��ĂƐĞĚ

�ůĂŝŽƚƚĂ͕�'͕͘��ŝ��ĂƉƵĂ͕�D͕͘��ŽƉƉŽůĂ͕�Z͕͘��ƉŽŶƚĞ͕�D͘�;ϮϬϭϮͿ͘�
WƌŽĚƵĐƚŝŽŶ�ŽĨ�ĨĞƌŵĞŶƚĞĚ�ĐŚĞƐƚŶƵƚ�ƉƵƌĞĞƐ�ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�/Ŷƚ�
:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϮ�^ĞƉ�ϯ͖ϭϱϴ;ϯͿ͗ϭϵϱͲϮϬϮ �d���ϯϵϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus casei WůĂŶƚ��ĂƐĞĚ

ZĂŶĚĂǌǌŽ͕��͘>͕͘�ZĞƐƚƵĐĐŝĂ͕��͕͘�ZŽŵĂŶŽ͕��͘�͕͘��ĂŐŐŝĂ͕��͘�;ϮϬϬϰͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂƐĞŝ͕�ĚŽŵŝŶĂŶƚ�ƐƉĞĐŝĞƐ�ŝŶ�ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚĞĚ�^ŝĐŝůŝĂŶ�
ŐƌĞĞŶ�ŽůŝǀĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϬϰ�:ĂŶ�ϭ͖ϵϬ;ϭͿ͗ϵͲϭϰ͘� �d���ϯϵϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus casei �ĂŝƌǇ

,ǇĚĞ͕�>͘^͘�;ϭϵϮϳͿ͘���ƐƚƵĚǇ�ŽĨ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ůĂĐƚŽďĂĐŝůůŝ͘�/ŽǁĂ�^ƚĂƚĞ�
�ŽůůĞŐĞ

�d���ϯϵϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus casei �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ŽŶǀĂƵĚͲ&ƵŶĞů͕��͕͘�:ŽǇĞƵǆ͕��͘�ĂŶĚ�>ĞĚŽƵǆ͕�K͘�;ϭϵϵϭͿ͘�^ƉĞĐŝĨŝĐ�
ĞŶƵŵĞƌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ŐƌĂƉĞ�ŵƵƐƚ�ĂŶĚ�
ǁŝŶĞ�ďǇ�ĐŽůŽŶǇ�ŚǇďƌŝĚŝǌĂƚŝŽŶ�ǁŝƚŚ�ŶŽŶͲŝƐŽƚŽƉŝĐ��E��WƌŽďĞƐ͕�:ŽƵƌŶĂů�
ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�sŽů͘�ϳϭ͕�Ɖ͘�ϱϬϭͲϱϬϴ �d���ϯϵϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
manihotivorans �ĂŬĞƌǇ

DŽƌůŽŶͲ'ƵǇŽƚ͕�:͕͘�'ƵǇŽƚ͕�:͘W͕͘�WŽƚ͕��͕͘�:ĂĐŽďĞ�ĚĞ�,ĂƵƚ͕�/͕͘�ZĂŝŵďĂƵůƚ͕�
D͘ ;ϭϵϵϴͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂŶŝŚŽƚŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƚĂƌĐŚͲ
ŚǇĚƌŽůǇƐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĚƵƌŝŶŐ�ĐĂƐƐĂǀĂ�ƐŽƵƌ�ƐƚĂƌĐŚ
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϭϭϬϭͲϭϭϬϵ͘ �^D�ϭϯϯϰϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
paracasei

>ĂĐƚŝĐĂƐĞŝďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�

ƉĂƌĂĐĂƐĞŝ
�ĂŬĞƌǇ

�ĞŶŬŽǀĂ͕�Z͕͘�/ůŝĞǀĂ͕�^͕͘��ĞŶŬŽǀĂ͕��͕͘�'ĞŽƌŐŝĞǀĂ͕�>͕͘�zŽƌĚĂŶŽǀĂ͕�D͕͘�
EŝŬŽůŽǀĂ͕��͕͘��ǀƐƚĂƚŝĞǀĂ͕�z͘�;ϮϬϭϰͿ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ǁŚĞĂƚ�ďƌĞĂĚ�
ǁŝƚŚŽƵƚ�ƉƌĞƐĞƌǀĂƚŝǀĞƐ�ƵƐŝŶŐ�ƐŽƵƌĚŽƵŐŚ�ƐƚĂƌƚĞƌƐ͘��ŝŽƚĞĐŚŶŽů�
�ŝŽƚĞĐŚŶŽů��ƋƵŝƉ͘�ϮϬϭϰ�^ĞƉ�ϯ͖Ϯϴ;ϱͿ͗ϴϴϵͲϴϵϴ͘ �d���ϮϱϯϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϰϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϰϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
paracasei 

>ĂĐƚŝĐĂƐĞŝďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�

ƉĂƌĂĐĂƐĞŝ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

dŽĚŽǀƌŽǀ͕�^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�;ϮϬϬϰͿ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�
ĨƌŽŵ�^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ�
�ŽŵƉŽƵŶĚƐ͘�&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ

�d���ϮϱϯϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
paracasei 

>ĂĐƚŝĐĂƐĞŝďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�

ƉĂƌĂĐĂƐĞŝ
�ĂŝƌǇ

WŽǀĞĚĂ͕�:͘D͕͘�EŝĞƚŽͲ�ƌƌŝďĂƐ͕�W͕͘�^ĞƐĞŹĂ͕�^͕͘��ŚŝſŶ͕�Z͕͘��ĂƐƚƌŽ͕�>͕͘�
WĂůŽ͕�>͕͘��ĂďĞǌĂƐ͕�>͘�;ϮϬϭϰͿ͘�sŽůĂƚŝůĞ�ĐŽŵƉŽƐŝƚŝŽŶ�ĂŶĚ�ŝŵƉƌŽǀĞŵĞŶƚ�
ŽĨ�ƚŚĞ�ĂƌŽŵĂ�ŽĨ�ŝŶĚƵƐƚƌŝĂů�DĂŶĐŚĞŐŽ�ĐŚĞĞƐĞ�ďǇ�ƵƐŝŶŐ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�ƉĂƌĂĐĂƐĞŝ�ĂƐ�ĂĚũƵŶĐƚ�ĂŶĚ�ŽƚŚĞƌ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�
ƐƚƌĂŝŶƐ�ĂƐ�ƐƚĂƌƚĞƌƐ͘��Ƶƌ�&ŽŽĚ�ZĞƐ�dĞĐŚŶŽů�Ϯϯϴ͕�ϰϴϱʹϰϵϰ͘

�d���ϮϱϯϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
paracasei 

>ĂĐƚŝĐĂƐĞŝďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�

ƉĂƌĂĐĂƐĞŝ
DĞĂƚ

^ĂŵĞƐŚŝŵĂ͕�d͘�;ϭϵϵϴͿ͘��ĨĨĞĐƚ�ŽĨ�ŝŶƚĞƐƚŝŶĂů�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƚĂƌƚĞƌ�
ĐƵůƚƵƌĞƐ�ŽŶ�ƚŚĞ�ďĞŚĂǀŝŽƵƌ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƵƌĞƵƐ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϰϭ͕�ϭͲϳ͘�

�d���ϮϱϯϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
paracasei 

>ĂĐƚŝĐĂƐĞŝďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�

ƉĂƌĂĐĂƐĞŝ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

��DĂŐĂůŚĆĞƐ͕�<͘d͘�Ğƚ�Ăů͘�;ϮϬϭϬͿ͘�DŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚŝĞƐ�ĂŶĚ�ĐŚĞŵŝĐĂů�
ĐŚĂŶŐĞƐ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƐƵŐĂƌǇ��ƌĂǌŝůŝĂŶ�ŬĞĨŝƌ͘�tŽƌůĚ�:͘�
DŝĐƌŽďŝŽů͘��ŝŽƚĞĐŚŶŽů͕͘�Ϯϲ͕�ϭϮϰϭͲϭϮϱϬ͘�������ZŽŵĞƌŽͲ>ƵŶĂ͕�,͘�͘�Ğƚ�Ăů͘�
;ϮϬϮϬͿ͘�WƌŽďŝŽƚŝĐ�ƉŽƚĞŶƚŝĂů�ŽĨ�ůĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐĂƐĞŝ��dϭϮ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ǁĂƚĞƌ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�;dŝďŝĐŽƐͿ͘��Ƶƌƌ͘�DŝĐƌŽďŝŽů͕͘�ϳϳ͕�ϮϱϴϰͲϮϱϵϮ͘

�d���ϮϱϯϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
paracasei 

>ĂĐƚŝĐĂƐĞŝďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�

ƉĂƌĂĐĂƐĞŝ
WůĂŶƚ��ĂƐĞĚ

�̂ ĞƐĞŹĂ͕�^͘�ĂŶĚ�WĂůŽƉ͕�D͘>ů͘�;ϮϬϬϳͿ͘��Ŷ�ĞĐŽůŽŐŝĐĂů�ƐƚƵĚǇ�ŽĨ�ůĂĐƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ��ůŵĂŐƌŽ�ĞŐŐƉůĂŶƚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ďƌŝŶĞƐ͘�:͘��ƉƉů͘�
DŝĐƌŽďŝŽů͕͘�ϭϬϯ͕�ϭϱϱϯͲϭϱϲϭ͘������dŽĚŽƌŽǀ͕�^͘�͘�ĂŶĚ��ŝĐŬƐ͕�>͘D͘d͘�
;ϮϬϬϲͿ͘�^ĐƌĞĞŶŝŶŐ�ĨŽƌ�ďĂĐƚĞƌŝŽĐŝŶͲƉƌŽĚƵĐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�
ďŽǌĂ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�ĐĞƌĞĂů�ďĞǀĞƌĂŐĞ�ĨƌŽŵ��ƵůŐĂƌŝĂ͘��ŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�
ďĂĐƚĞƌŝŽĐŝŶƐ͘�WƌŽĐĞƐƐ��ŝŽĐŚĞŵ͕͘�ϰϭ͕�ϭϭͲϭϵ͘

�d���ϮϱϯϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
paracasei 

>ĂĐƚŝĐĂƐĞŝďĂĐŝůůƵƐ�
ƉĂƌĂĐĂƐĞŝ�ƐƵďƐƉ͘�

ƉĂƌĂĐĂƐĞŝ
WůĂŶƚ��ĂƐĞĚ

���ŶŶŐŐƌŝĂǁĂŶ͕�Z͘�;ϮϬϭϳͿ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĂŶĚ�ĨŽŽĚ�ƐĂĨĞƚǇ�ĂƐƉĞĐƚƐ�
ŽĨ�dĞŵƉĞŚ�ƉƌŽĚĐƵƚŝŽŶ�ŝŶ�/ŶĚŽŶĞƐŝĂ͘�WŚ��ƚŚĞƐŝƐ͕�'ĞŽƌŐͲ�ƵŐƵƐƚͲ
hŶŝǀĞƌƐŝƚǇ�'ƂƚƚŝŶŐĞŶ͕�'ĞƌŵĂŶǇ͘

�d���ϮϱϯϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
rhamnosus WůĂŶƚ��ĂƐĞĚ

�ůĂŝŽƚƚĂ͕�'͕͘��ŝ��ĂƉƵĂ͕�D͕͘��ŽƉƉŽůĂ͕�Z͕͘��ƉŽŶƚĞ͕�D͘�;ϮϬϭϮͿ͘�
WƌŽĚƵĐƚŝŽŶ�ŽĨ�ĨĞƌŵĞŶƚĞĚ�ĐŚĞƐƚŶƵƚ�ƉƵƌĞĞƐ�ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�/Ŷƚ�
:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϮ�^ĞƉ�ϯ͖ϭϱϴ;ϯͿ͗ϭϵϱͲϮϬϮ �d���ϳϰϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
rhamnosus �ĂŝƌǇ

^ĂůŵŝŶĞŶ͕�^͘�;ϭϵϵϰͿ͘�,ĞĂůƚŚĨƵů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�''͘��ĂŝƌǇ�
/ŶĚƵƐƚƌŝĞƐ�/Ŷƚ͘�:ĂŶ͘�;ϱϵͿ͘�

�d���ϳϰϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϰϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϰϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
rhamnosus DĞĂƚ

�ƌŬŬŝůć͕�^͕͘�^ƵŝŚŬŽ͕�D͘>͕͘��ĞƌŽůĂ͘�^͕͘�WĞƚćũć͕��͕͘�DĂƚƚŝůĂͲ^ĂŶĚŚŽůŵ͕�d͘�
;ϮϬϬϭͿ͘��ƌǇ�ƐĂƵƐĂŐĞ�ĨĞƌŵĞŶƚĞĚ�ďǇ�>ĂĐƚŽďĂĐŝůůƵƐ�ƌŚĂŵŶŽƐƵƐ�ƐƚƌĂŝŶƐ͘�
/Ŷƚ͘�:͘�&ŽŽĚ͘�DŝĐƌŽďŝŽů͘�&Ğď�Ϯϴ͖ϲϰ�;ϭͲϮͿ͗�ϮϬϱͲϮϭϬ͘

�d���ϳϰϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
rhamnosus WůĂŶƚ��ĂƐĞĚ

�dŽĚŽƌŽǀ͕�^͘�͘�ĂŶĚ��ŝĐŬƐ͕�>͘D͘d͘�;ϮϬϬϲͿ͘�^ĐƌĞĞŶŝŶŐ�ĨŽƌ�ďĂĐƚĞƌŝŽĐŝŶͲ
ƉƌŽĚƵĐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ďŽǌĂ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�ĐĞƌĞĂů�
ďĞǀĞƌĂŐĞ�ĨƌŽŵ��ƵůŐĂƌŝĂ͘��ŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝŽĐŝŶƐ͘�WƌŽĐĞƐƐ�
�ŝŽĐŚĞŵ͕͘�ϰϭ͕�ϭϭͲϭϵ͘ �d���ϳϰϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
rhamnosus WůĂŶƚ��ĂƐĞĚ

��KŚ͕��͕͘��Ăůŝƌŝ͕��͘�͘ͲD͘�ĂŶĚ�KŚ͕��͘,͘�;ϮϬϭϴͿ͘�^ĐƌĞĞŶŝŶŐ�ĨŽƌ�ƉŽƚĞŶƚŝĂů�
ƉƌŽďŝŽƚŝĐ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�<ŽƌĞĂŶ�ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ƉĂƐƚĞ͗�/Ŷ�ǀŝƚƌŽ�
ĂŶĚ��ĂĞŶŽƌŚĂďĚŝƚŝƐ�ĞůĞŐĂŶƐ�ŵŽĚĞů�ƚĞƐƚŝŶŐ͘�>td͕�ϴϴ͕�ϭϯϮͲϭϯϴ͘

�d���ϳϰϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lacticaseibacillus Lacticaseibacillus 
rhamnosus WůĂŶƚ��ĂƐĞĚ

>ĞĞ͕�,͕͘�zŽŽŶ͕�,͕͘�:ŝ͕�z͕͘�<ŝŵ͕�,͕͘WĂƌŬ͕�,͕͘�>ĞĞ͕�:͕͘�^ŚŝŶ͕�,͕͘�,ŽůǌĂƉĨĞů͕�
t͘�;ϮϬϭϭͿ͘�&ƵŶĐƚŝŽŶĂů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϰϱ͕�ϭϱϱͲϲϭ͘���

�d���ϳϰϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
fabifermentans WůĂŶƚ��ĂƐĞĚ

�Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϵͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂĐĂŽŶƵŵ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳͲϭϮ͘� �^D�Ϯϭϭϭϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
paraplantarum WůĂŶƚ��ĂƐĞĚ

WƵůŝĚŽ͕�Z͘W͕͘�KŵĂƌ͕�E͘�͕͘��ďƌŝŽƵĞů͕�,͕͘�>ſƉĞǌ͕�Z͘>͕͘��ĂŹĂŵĞƌŽ͕�D͘D͕͘�
'ƵǇŽƚ͕�:͘W͕͘�'ĄůǀĞǌ͕��͘�;ϮϬϬϳͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĐĂƉĞƌ�ďĞƌƌǇ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϬϳ�
&Ğď͖ϭϬϮ;ϮͿ͗ϱϴϯͲϵϬ͘ �d���ϳϬϬϮϭϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
paraplantarum WůĂŶƚ��ĂƐĞĚ

�ŚƵŶ͕�:͕͘�<ŝŵ͕�'͘D͕͘�>ĞĞ͕�<͘t͕͘��ŚŽŝ͕�/͘�͕͘�<ǁŽŶ͕�'͘,͕͘�WĂƌŬ͕�:͘z͕͘�
:ĞŽŶŐ͕�^͘:͕͘�<ŝŵ͕�:͘^͕͘�<ŝŵ͕�:͘,͘�;ϮϬϬϳͿ͘��ŽŶǀĞƌƐŝŽŶ�ŽĨ�ŝƐŽĨůĂǀŽŶĞ�
ŐůƵĐŽƐŝĚĞƐ�ƚŽ�ĂŐůǇĐŽŶĞƐ�ŝŶ�ƐŽǇŵŝůŬ�ďǇ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ͘�:�&ŽŽĚ�^Đŝ͘�ϮϬϬϳ�DĂƌ͖ϳϮ;ϮͿ͗DϯϵͲϰϰ͘ �d���ϳϬϬϮϭϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
paraplantarum

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

DƚƐŚĂůŝ͕�W͘^͕͘��ŝǀŽů͕��͕͘�ǀĂŶ�ZĞŶƐďƵƌŐ͕�W͕͘�ĚƵ�dŽŝƚ͕�D͘�;ϮϬϭϬͿ͘�
'ĞŶĞƚŝĐ�ƐĐƌĞĞŶŝŶŐ�ŽĨ�ǁŝŶĞͲƌĞůĂƚĞĚ�ĞŶǌǇŵĞƐ�ŝŶ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�^ŽƵƚŚ��ĨƌŝĐĂŶ�ǁŝŶĞƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϭϬ�
�Ɖƌ͖ϭϬϴ;ϰͿ͗ϭϯϴϵͲϵϳ͘ �d���ϳϬϬϮϭϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϰϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϰϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
paraplantarum DĞĂƚ

>ŝƵ͕�>͕͘�>ŝ͕�W͘�;ϮϬϭϲͿ͘��ŽŵƉůĞƚĞ�ŐĞŶŽŵĞ�ƐĞƋƵĞŶĐĞ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂƉůĂŶƚĂƌƵŵ�>Ͳ�^ϵ͕�Ă�ƉƌŽďŝŽƚŝĐ�ƐƚĂƌƚĞƌ�ƉƌŽĚƵĐŝŶŐ�ĐůĂƐƐ�//�
ďĂĐƚĞƌŝŽĐŝŶƐ͘�:��ŝŽƚĞĐŚŶŽů͘�ϮϬϭϲ�DĂƌ�ϮϬ͖ϮϮϮ͗ϭϱͲϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ũďŝŽƚĞĐ͘ϮϬϭϲ͘ϬϮ͘ϬϬϯ͘��ƉƵď�ϮϬϭϲ�&Ğď�ϰ͘�WD/�͗�Ϯϲϴϱϯϰϳϵ͘ �d���ϳϬϬϮϭϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
paraplantarum ^ĞĂĨŽŽĚ

WĂƌŬ͕�^͘<͕͘�:Ž͕��͘D͕͘�zƵ͕��͕͘�<ŚĂŶ͕�&͕͘�>ĞĞ͕�z͘�͕͘�<ŝŵ͕�z͘D͘�;ϮϬϮϬͿ͘�
ZĞĚƵĐƚŝŽŶ�ŽĨ�dƌŝŵĞƚŚǇůĂŵŝŶĞ�KĨĨͲKĚŽƌ�ďǇ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�
/ƐŽůĂƚĞĚ�ĨƌŽŵ�<ŽƌĞĂŶ�dƌĂĚŝƚŝŽŶĂů�&ĞƌŵĞŶƚĞĚ�&ŽŽĚ�ĂŶĚ�dŚĞŝƌ�/Ŷ�^ŝƚƵ�
�ƉƉůŝĐĂƚŝŽŶ͘�:�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϮϬϮϬ�KĐƚ�Ϯϴ͖ϯϬ;ϭϬͿ͗ϭϱϭϬͲϭϱϭϱ �d���ϳϬϬϮϭϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
paraplantarum �ĂŝƌǇ

DĂŶŽůŽƉŽƵůŽƵ͕��͘�;ϮϬϬϯͿ͘��ǀŽůƵƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�
ƚƌĂĚŝƚŝŽŶĂů�&ĞƚĂ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌĞ�ĂŶĚ�ƌŝƉĞŶŝŶŐ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϴϮ͕�ϭϱϯͲϲϭ͘�

�d���ϳϬϬϮϭϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
paraplantarum WůĂŶƚ��ĂƐĞĚ

��DćŬŝŵĂƚƚŝůĂ͕��͕͘�<ĂŚĂůĂ͕�D͕͘�:ŽƵƚƐũŽŬŝ͕�s͘�;ϮϬϭϬͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ĂŶĚ�ĞůĞĐƚƌŽƚƌĂŶƐĨŽƌŵĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂƉůĂŶƚĂƌƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ǀĞŐĞƚĂďůĞƐ͘�
tŽƌůĚ�:ŽƵƌŶĂů�ŽĨ�DŝĐƌŽďŝŽůŽŐǇ�ĂŶĚ��ŝŽƚĞĐŚŶŽůŽŐǇ͘�Ϯϳ�;ϮͿ͗�ϯϳϭʹϯϳϵ͘ �d���ϳϬϬϮϭϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
pentosus DĞĂƚ

�ŽŶ͕��͘,͕͘�'ƂŬĂůƉ͕�,͘z͘�;ϮϬϬϬͿ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ�
ŵĞƚĂďŽůŝƚĞƐ�ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�ĐƵůƚƵƌĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵĐƵŬ�ƐĂŵƉůĞƐ͘�
DĞĂƚ�^Đŝ͘�ϮϬϬϬ�DĂǇ͖ϱϱ;ϭͿ͗ϴϵͲϵϲ �d���ϴϬϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
pentosus �ĂŬĞƌǇ

&ƵũŝŵŽƚŽ͕��͕͘�/ƚŽ͕�<͕͘�EĂƌƵƐŚŝŵĂ͕�E͕͘�DŝǇĂŵŽƚŽ͕�d͘�;ϮϬϭϵͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ǇĞĂƐƚƐ͕�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ĨŽŽĚ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚƐ�ƵƐĞĚ�ŝŶ�:ĂƉĂŶĞƐĞ�ďĂŬĞƌŝĞƐ͘�:�
�ŝŽƐĐŝ��ŝŽĞŶŐ͘�ϮϬϭϵ�DĂǇ͖ϭϮϳ;ϱͿ͗ϱϳϱͲϱϴϭ �d���ϴϬϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
pentosus WůĂŶƚ��ĂƐĞĚ

�ůŵĞŝĚĂ͕��͘'͕͘�ZĂĐŚŝĚ͕��͘�͕͘�^ĐŚǁĂŶ͕�Z͘&͘�;ϮϬϬϳͿ͘�DŝĐƌŽďŝĂů�
ƉŽƉƵůĂƚŝŽŶ�ƉƌĞƐĞŶƚ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ďĞǀĞƌĂŐĞ�ΖĐĂƵŝŵΖ�ƉƌŽĚƵĐĞĚ�
ďǇ��ƌĂǌŝůŝĂŶ��ŵĞƌŝŶĚŝĂŶƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϬϳ�EŽǀ�
ϯϬ͖ϭϮϬ;ϭͲϮͿ͗ϭϰϲͲϱϭ͘ �d���ϴϬϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
pentosus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

dŽĚŽǀƌŽǀ͕�^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�;ϮϬϬϰͿ͘�ZĞǀ�>ĂƚŝŶŽĂŵ�DŝĐƌŽďŝŽů�
WĂƌĂƐŝƚŽů�;DĞǆͿ�ϴ͕�ϯϯͲϳ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ĨƌŽŵ�^ŽƵƚŚ�
�ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ��ŽŵƉŽƵŶĚƐ͘�
&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ�ŚƚƚƉ͗ͬͬǁǁǁ͘ďŝŽŵĞĚ͘ĐĂƐ͘ĐǌͬŵďƵͬ
ĨŽůŝĂͬ

�d���ϴϬϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϰϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϰϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
pentosus �ĂŝƌǇ

WƐŽŶŝ͕�>͕͘�dǌĂŶĞƚĂŬŝƐ͕�E͕͘�>ŝƚŽƉŽƵůŽƵͲdǌĂŶĞƚĂŬŝ͕��͘�;ϮϬϬϯͿ͘�DŝĐƌŽďŝĂů�
ĐŚĂƌĂĐƚĞƌͲŝƐƚŝĐƐ�ŽĨ��ĂƚǌŽƐ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�'ƌĞĞŬ�ĐŚĞĞƐĞ�ĨƌŽŵ�ƌĂǁ�
ŐŽĂƚΖƐ�ŵŝůŬ͘�&ŽŽĚDŝĐƌŽďŝŽůŽŐǇ�ϮϬ͕�ϱϳϱʹϱϴϮ͘�

�d���ϴϬϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
pentosus WůĂŶƚ��ĂƐĞĚ

�ŵĞƌĞŶŝŶŝ͕��͕͘��ĨŽůĂďŝ͕�K͘Z͕͘�KŬŽůŝĞ͕�W͘/͕͘��ŬŝŶƚŽŬƵŶ͕��͘<͘�;ϮϬϭϯͿ͘�
/ƐŽůĂƚŝŽŶ�ĂŶĚ�DŽůĞĐƵůĂƌ��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂů�
/ƐŽůĂƚĞĚ�ĨƌŽŵ�&ƌĞƐŚ�&ƌƵŝƚƐ�ĂŶĚ�sĞŐĞƚĂďůĞƐ�hƐŝŶŐ�EĞƐƚĞĚ�W�Z�
�ŶĂůǇƐŝƐ͘��ƌŝƚŝƐŚ�DŝĐƌŽďŝŽůŽŐǇ�ZĞƐĞĂƌĐŚ�:ŽƵƌŶĂů�ϯ�;ϯͿ͗�ϯϲϴͲϯϳϳ͘ �d���ϴϬϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
pentosus WůĂŶƚ��ĂƐĞĚ

�ŵĞƌĞŶŝŶŝ͕��͕͘��ĨŽůĂďŝ͕�K͘Z͕͘�KŬŽůŝĞ͕�W͘/͕͘��ŬŝŶƚŽŬƵŶ͕��͘<͘�;ϮϬϭϯͿ͘�
/ƐŽůĂƚŝŽŶ�ĂŶĚ�DŽůĞĐƵůĂƌ��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂů�
/ƐŽůĂƚĞĚ�ĨƌŽŵ�&ƌĞƐŚ�&ƌƵŝƚƐ�ĂŶĚ�sĞŐĞƚĂďůĞƐ�hƐŝŶŐ�EĞƐƚĞĚ�W�Z�
�ŶĂůǇƐŝƐ͘��ƌŝƚŝƐŚ�DŝĐƌŽďŝŽůŽŐǇ�ZĞƐĞĂƌĐŚ�:ŽƵƌŶĂů�ϯ�;ϯͿ͗�ϯϲϴͲϯϳϳ͘ �d���ϴϬϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
pentosus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WŽŝƚƚĞǀŝŶ�ĚĞ��Ğ��ŽƌĞƐ͕��ĂƌƌĂƐĐŽ͕��͘�;ϭϵϲϲͿ͘�^ƚƵĚǇ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ǁŝŶĞƐ�ŝŶ�hƌƵŐƵĂǇ͘�s͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ�;ƉĞŶƚŽƐƵƐ�ĂŶĚ�ĂƌĂďŝŶŽƐƵƐͿ�ĂŶĚ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ďƵĐŚŶĞƌŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĞŶŽůŽŐŝĐ�ƵŝĐ�
ƵƐĞ͘��

�d���ϴϬϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ
WůĂŶƚ��ĂƐĞĚ

>ĞŝƐŶĞƌ͕�:͘:͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�ZƵƐƵů͕�'͕͘�WŽƚ͕��͕͘�>ĞĨĞďǀƌĞ͕�<͕͘�&ƌĞƐŝ͕�
�͕͘�dĞĞ͕�>͘<͘�;ϮϬϬϭͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĐŽŶƐƚŝƚƵƚŝŶŐ�
ƚŚĞ�ƉƌĞĚŽŵŝŶĂƚŝŶŐ�ŵŝĐƌŽĨůŽƌĂ�ŝŶ�ĂŶ�ĂĐŝĚͲĨĞƌŵĞŶƚĞĚ�ĐŽŶĚŝŵĞŶƚ�
;ƚĞŵƉŽǇĂŬͿ�ƉŽƉƵůĂƌ�ŝŶ�DĂůĂǇƐŝĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϬϭ�:ĂŶ�
ϮϮ͖ϲϯ;ϭͲϮͿ͗ϭϰϵͲϱϳ͘�

�d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ
�ĂŬĞƌǇ

ZĞĂůĞ͕��͕͘�DĂŶŶŝŶĂ͕�>͕͘�dƌĞŵŽŶƚĞ͕�W͕͘�^ŽďŽůĞǀ͕��͘W͕͘�^ƵĐĐŝ͕�D͕͘�
^ŽƌƌĞŶƚŝŶŽ͕��͕͘��ŽƉƉŽůĂ͕�Z͘�;ϮϬϬϰͿ͘�WŚǇƚĂƚĞ�ĚĞŐƌĂĚĂƚŝŽŶ�ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ĂŶĚ�ǇĞĂƐƚƐ�ĚƵƌŝŶŐ�ƚŚĞ�ǁŚŽůĞŵĞĂů�ĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͗�Ă�
ϯϭW�EDZ�ƐƚƵĚǇ͘�:��ŐƌŝĐ�&ŽŽĚ��ŚĞŵ͘�ϮϬϬϰ�KĐƚ�ϲ͖ϱϮ;ϮϬͿ͗ϲϯϬϬͲϱ͘� �d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŚĂŶĚĂƌŝ͕�Z͘Z͕͘�ZƵƐƐĞůů͕��͕͘�tĂůŬĞƌ͕�d͘<͘�;ϭϵϱϰͿ͘�^ƚƵĚǇ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝĂ��ƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ��ƌĞǁĞƌǇ�WƌŽĚƵĐƚƐ͘�:͘^Đ͘͘�&ŽŽĚ��Őƌŝ͘�:ĂŶƵĂƌǇ�
ϱ͕�ϮϳͲϯϭ͘

dŽĚŽǀƌŽǀ͕�^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�;ϮϬϬϰͿ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�
ĨƌŽŵ�^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ�
�ŽŵƉŽƵŶĚƐ͘�&ŽůŝĂ�DŝĐƌŽďŝŽů�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ�ŚƚƚƉ͗ͬͬǁǁǁ͘ďŝŽŵĞĚ͘ĐĂƐ͘
ĐǌͬŵďƵͬĨŽůŝĂͬ

�d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ
�ĂŝƌǇ

�ŽŐĂŶ͕�d͘D͘�;ϭϵϵϲͿ͘�,ŝƐƚŽƌǇ�ĂŶĚ�ƚĂǆŽŶŽŵǇ�ŽĨ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ͘�/Ŷ�
�ĂŝƌǇ�^ƚĂƌƚĞƌ��ƵůƚƵƌĞƐ͘�dD͘��ŽŐĂŶĚ�ĂŶĚ�:W��ĐĐŽůĂƐ͕�ĞĚŝƚŽƌƐ͘�s�,�
WƵďůŝƐŚĞƌƐ͗�EĞǁ�zŽƌŬ͘�ϭͲϮϯ͘

�d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϰϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϰϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ
^ĞĂĨŽŽĚ

KƌŝůůŽ͕��͘�͕͘�WĞĚĞƌƐŽŶ͕��͘^͘�;ϭϵϲϴͿ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�ďƵƌŽŶŐ�ĚĂůĂŐ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϲ͕�ϭϲϲϵͲϳϭ͘��:ĞƉƉĞƐĞŶ͕�s͘�&͕͘�,ƵƐƐ͕�
,͘,͘�;ϭϵϵϯͿ͘��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�ĂŶĂƚŐŽŶŝƐƚŝĐ�ĂĐƚŝǀŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĐ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĐŚŝůůĞ�ĨŝƐŚ�ƉƌŽĚƵĐƚƐ͘�/:&D�ϭϴ͕�ϯϬϱͲϯϮϬ�

&ƌŝĐŽƵƌƚ�Ğƚ�Ăů͘�;ϭϵϵϰͿ͘�>�ƉůĂŶƚĂƌƵŵ��&ϬϬϭ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�WƌŽĐĞƐƐĞĚ�
�ŚĂŶŶĞů��ĂƚĨŝƐŚ͘��:�&ŽŽĚ�WƌŽƚĞĐƚŝŽŶ�ϱϳ�ƉϲϵϴͲϳϬϮ

�d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ
DĞĂƚ

,ĂŵŵĞƐ͕�t͘W͕͘�<ŶĂƵĨ͕�,͘:͘�;ϭϵϵϰͿ͘�^ƚĂƌƚĞƌƐ�ŝŶ�ƚŚĞ�WƌŽĐĞƐƐŝŶŐ�ŽĨ�DĞĂƚ�
WƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ�ϭϱϱͲϭϲϴ�������^ĂŵĞůŝƐ͕�:͕͘�DĂƵƌŽŐĞŶĂŬŝƐ͕�&͘�
ĂŶĚ�DĞƚĂǆŽƉŽƵůŽƐ͕�:͘�;ϭϵϵϰͿ͘��ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚĞĚ�'ƌĞĞŬ�ĚƌǇ�ƐĂůĂŵŝ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͕͘�Ϯϯ͕�ϭϳϵͲϭϵϲ͘

�d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ
WůĂŶƚ��ĂƐĞĚ

dƌŝĂƐ͕�Z͕͘��ĂŶĞƌĂƐ͕�>͕͘��ĂĚŽƐĂ͕��͕͘�DŽŶƚĞƐŝŶŽƐ͕��͘�;ϮϬϬϴͿ͘�
�ŝŽƉƌŽƚĞĐƚŝŽŶ�ŽĨ�'ŽůĚĞŶ��ĞůŝĐŝŽƵƐ�ĂƉƉůĞƐ�ĂŶĚ�/ĐĞďĞƌŐ�ůĞƚƚƵĐĞ�ĂŐĂŝŶƐƚ�
ĨŽŽĚďŽƌŶĞ�ďĂĐƚĞƌŝĂů�ƉĂƚŚŽŐĞŶƐ�ďǇ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�/:&D�ϭϮϯ�
ϱϬͲϲϬ �d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ƂŶŝŐ͕�,͕͘�hŶĚĞŶ͕�'͕͘�&ƌƂŚůŝĐŚ͕�:͘�;ϮϬϬϵͿ͘��ŝŽůŽŐǇ�ŽĨ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�
ŽŶ�'ƌĂƉĞƐ͕�ŝŶ�DƵƐƚ�ĂŶĚ�ŝŶ�tŝŶĞ͘�^ƉƌŝŶŐĞƌͲsĞƌůĂŐ��K/͗�
ϭϬ͘ϭϬϬϳͬϵϳϴͲϯͲϱϰϬͲϴϱϰϲϯͲϬ

�ĂƌůŽ͕�W͕͘��ĂŶƐĂĚŽ͕�:͕͘��sĞůĨŝǌƋƵĞǌ͕�:͘�͕͘�^ŝĞŝƌŽ͕��͕͘�>ŽŶŐŽ͕��͘�ĂŶĚ�
sŝůůĂ͕�d͘'͘�;ϭϵϵϭͿ��ĨĨĞĐƚ�ŽĨ�ĚŝĨĨƌĞŶƚ�ƉŚǇƐŝŽĐŽͲĐŚĞŵŝĐĂů�ĐŽŶĚŝƚŝŽŶ�ŽŶ�
ŵĂůŽůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĨŽƵƌ�ůĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ�ǁŝůĚ�ƐƚƌĂŝŶƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ŽĨ�EŽƌƚŚǁĞƐƚĞƌŶ�^ƉĂŝŶ��ŝŽƚĞĐŚŶŽůŽŐǇ�>ĞƚƚĞƌƐ�ϭϯ�
EŽ�ϭϭ�ƉϳϴϭͲϳϴϳ���

sĞůĄǌƋƵĞǌ͕�:͘�͕͘��ĂƌůŽ͕�W͕͘�>ŽŶŐŽ͕��͕͘��ĂŶƐĂĚŽ͕�:͕͘�^ŝĞŝƌŽ͕��͕͘�sŝůůĂ�
d͘'͘�;ϭϵϵϭͿ͘��ĨĨĞĐƚ�ŽĨ�>ͲDĂůĂƚĞ͕��Ͳ'ůƵĐŽƐĞ�ĂŶĚ�>Ͳ>ĂĐƚĂƚĞ�ŽŶ�
ŵĂůŽůĂĐƚŝĐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�'ƌŽǁƚŚ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉůĂŶƚĂƌƵŵ�
ĂŶĚ��>ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ�tŝůĚ�^ƚƌĂŝŶƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�tŝŶĞ�:͘ŽĨ�
&ĞƌŵĞŶƚĞƚŝŽŶ�ĂŶĚ��ŝŽĞŶŐŝŶĞĞƌŝŶŐ�ϳϭ�EŽ�ϱ͕�ϯϲϯͲϯϲϲ͘

�d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactiplantibacillus Lactiplantibacillus 
plantarum

>ĂĐƚŝƉůĂŶƚŝďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐƵďƐƉ͘�

ƉůĂŶƚĂƌƵŵ
WůĂŶƚ��ĂƐĞĚ

��<ŝŵ͕�d͘Ͳt͘�Ğƚ�Ăů͘�;ϮϬϬϵͿ͘��ŶĂůǇƐŝƐ�ŽĨ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚŝĞƐ�
ŝŶ�ĚŽĞŶũĂŶŐ͕�Ă�<ŽƌĞĂŶ�ĨĞƌŵĞŶƚĞĚ�ƐŽǇƉĂƐƚĞ͕�ƵƐŝŶŐ�ŶĞƐƚĞĚ�W�ZͲ
ĚĞŶĂƚƵƌŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�
ϭϯϭ͕�ϮϲϱͲϮϳϭ͘ �d���ϭϰϵϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
acetotolerans �ĂŬĞƌǇ

sĞƌĂ͕��͕͘�>ǇͲ�ŚĂƚĂŝŶ͕�D͘,͕͘�ZŝŐŽďĞůůŽ͕�s͕͘��ĞŵĂƌŝŐŶǇ͕�z͘�;ϮϬϭϮͿ͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�&ƌĞŶĐŚ�ŶĂƚƵƌĂů�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ�ŽǀĞƌ�ϭϬ�
ĐŽŶƐĞĐƵƚŝǀĞ�ĚĂǇƐ�ĨŽĐƵƐƐŝŶŐ�ŽŶ�ƚŚĞ�ůĂĐƚŽďĂĐŝůůŝ�ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�
ŵŝĐƌŽďŝŽƚĂ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�ϮϬϭϮ�&Ğď͖ϭϬϭ;ϮͿ͗ϯϲϵͲϳϳ͘ �d���ϰϯϱϳϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
acetotolerans WůĂŶƚ��ĂƐĞĚ

�ƌŝĐŝ͕�D͕͘��ŽƐŬƵŶ͕�&͘�;ϮϬϬϭͿ͘�,ĂƌĚĂůŝǇĞ͗�&ĞƌŵĞŶƚĞĚ�ŐƌĂƉĞ�ũƵŝĐĞ�ĂƐ�Ă�
ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϴ͕�ϰϭϳʹϰϮϭ͘

�d���ϰϯϱϳϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϱϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϱϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
acetotolerans sŝŶĞŐĂƌ

�ŶƚĂŶŝ͕��͕͘�DĂƐĂŝ͕�,͕͘�^ƵǌƵŬŝ͕�<Ͳ/͘�;ϭϵϴϲͿ͘

>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐĞƚŽƚŽůĞƌĂŶƐ͕�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ǀŝŶĞŐĂƌ�
ďƌŽƚŚ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů

ϭϵϴϲ͖ϯϲ͗ϱϰϰʹϱϰϵ͘
�d���ϰϯϱϳϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
acidophilus �ĂŝƌǇ

tĞŝƐƐ͕�E͕͘��ƵƐƐĞ͕�D͕͘�<ĂŶĚůĞƌ͕�K͘�;ϭϵϲϴͿ͘�dŚĞ�ŽƌŝŐŝŶ�ŽĨ�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ďǇͲƉƌŽĚƵĐƚƐ�ŝŶ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐŝĚŽƉŚŝůƵƐ͘��ƌĐŚ�DŝŬƌŽďŝŽů͘�ϲϮ͕�ϴϱͲϵϯ͘

�ĂƌŽƵĚŝ͕��͘�͕͘��ŽůůŝŶƐ͕��͘�͘�;ϭϵϳϲͿ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ůĂďĂŶ͘�:��ĂŝƌǇ�^Đŝ͘�ϱϵ͕�ϮϬϬͲϮ͘

�d���ϳϬϬϯϵϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
acidophilus WůĂŶƚ��ĂƐĞĚ

�ƵƌƵůĞĂŶƵ͕��͕͘�EŝĐŽůĞƐĐƵ͕��͕͘��ǀƌĂŵ͕��͕͘�DĂŶĞĂ͕�/͕͘��ƌĂƚƵ͕�D͘�;ϮϬϭϮͿ͘�
�ĨĨĞĐƚƐ�ŽĨ�ǇĞĂƐƚ�ĞǆƚƌĂĐƚ�ĂŶĚ�ĚŝĨĨĞƌĞŶƚ�ĂŵŝŶŽ�ĂĐŝĚƐ�ŽŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�
ŽĨ�ƐŽŵĞ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ĐĂďďĂŐĞ�ũƵŝĐĞ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�
�ŝĨŝĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƚŝƐ���ͲϭϮ͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�Ϯϭ͕�
ϲϵϭͲϲϵϵ

�d���ϳϬϬϯϵϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
acidophilus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

^ŽŚƌĂďǀĂŶĚŝ͕�^͕͘�DŽƵƐĂǀŝ͕�^͘D͕͘�ZĂǌĂǀŝ͕�^͘,͕͘�^ŚĂŚĞĞĚ��ĞŚĞƐƚŝ͘�
;ϮϬϭϬͿ͘�sŝĂďŝůŝƚǇ�ŽĨ�ƉƌŽďŝŽƚŝĐ�ďĂĐƚĞƌŝĂ�ŝŶ�ůŽǁ�ĂůĐŽŚŽů�ĂŶĚ�ŶŽŶͲ
ĂůĐŽŚŽůŝĐ�ďĞĞƌ�ĚƵƌŝŶŐ�ƌĞĨƌŝŐĞƌĂƚĞĚ�ƐƚŽƌĂŐĞ͘�WŚŝůŝƉƉ��Őƌ�^ĐŝĞŶƚ�
ϵϯ;ϭͿ͗ϭϬϰͲϭϬϵ͘� �d���ϳϬϬϯϵϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
acidophilus WůĂŶƚ��ĂƐĞĚ

^ĂůŽǀĂĂƌĂ͕�,͘�;ϭϵϵϲͿ͘�dŚĞ�ƚŝŵĞ�
ŽĨ�ĐĞƌĞĂů�ďĂƐĞĚ�ĨƵŶĐƚŝŽŶĂů�ĨŽŽĚƐ�ŝƐ�ŚĞƌĞ͗�ŝŶƚƌŽĚƵĐŝŶŐ�zŽƐĂΠ͕�
Ă�ǀĞůůŝĞ͘�/Ŷ�^ŬƌĞĚĞ͕�'͘�ĂŶĚ�DĂŐŶƵƐ͕��͘D͘�
;�ĚƐͿ͕�ϮϲƚŚ�EŽƌĚŝĐ��ĞƌĞĂů��ŽŶŐƌĞƐƐ͕�ϭϵϱͲϮϬϮ͘� �d���ϳϬϬϯϵϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
acidophilus WůĂŶƚ��ĂƐĞĚ

�ŬŝŶŽůĂ͕�K͘:͘�Ğƚ�Ăů͘�;ϮϬϭϱͿ͘��ŚĞŵŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ĂŶĚ�
ŵŝĐƌŽďŝŽůŽŐŝĐĂů�ƋƵĂůŝƚǇ�ŽĨ�ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚŝŶŐ�ƐŽǇ�ŵŝůŬ

�d���ϳϬϬϯϵϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
amylolyticus WůĂŶƚ��ĂƐĞĚ

&Ğŝ͕�z͕͘�>ŝ͕�>͕͘��ŚĞŶ͕�>͕͘��ŚĞŶŐ͕�z͕͘�zƵ͕��͘�;ϮϬϭϴͿ͘�,ŝŐŚͲƚŚƌŽƵŐŚƉƵƚ�
ƐĞƋƵĞŶĐŝŶŐ�ĂŶĚ�ĐƵůƚƵƌĞͲďĂƐĞĚ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ĂŶĂůǇǌĞ�ŵŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞŵŝĐĂů�ĐŚĂŶŐĞƐ�ŝŶ�ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚĞĚ�
ƚŽĨƵ�ǁŚĞǇ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů��ŚŝŶĞƐĞ�ƚŽĨƵͲĐŽĂŐƵůĂŶƚ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϮϬϭϴ��ĞĐ͖ϳϲ͗ϲϵͲϳϳ͘�

�^D�ϭϭϲϲϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
amylolyticus WůĂŶƚ��ĂƐĞĚ

>ŝƵ͕��͕͘�>ŝ͕�:͕͘�tĞŝ͕��͕͘�,ƵĂŶŐ͕�d͕͘�yŝĂŽ͕�z͕͘�WĞŶŐ͕��͕͘�yŝĞ͕�D͕͘�yŝŽŶŐ͕�
d͘�;ϮϬϭϵͿ͘��ĂĐƚĞƌŝĂů�ĐŽŵŵƵŶŝƚǇ�ĂŶĚ�ĐŽŵƉŽƐŝƚŝŽŶ�ŝŶ�:ŝĂŶŐͲƐŚƵŝ�ĂŶĚ�
^ƵĂŶͲĐĂŝ�ƌĞǀĞĂůĞĚ�ďǇ�ŚŝŐŚͲƚŚƌŽƵŐŚƉƵƚ�ƐĞƋƵĞŶĐŝŶŐ�ŽĨ�ϭϲ^�ƌZE�͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϵ�KĐƚ�Ϯ͖ϯϬϲ͗ϭϬϴϮϳϭ �^D�ϭϭϲϲϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϱϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϱϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
amylolyticus �ĂŝƌǇ

zĂŶŐ͕�:͕͘�zƵ͕�W͕͘�>ŝƵ͕�y͕͘��ŚĂŽ͕�:͕͘��ŚĂŶŐ͕�,͕͘��ŚĞŶ͕�t͘�;ϮϬϮϭͿ͘�^ŚŝĨƚƐ�ŝŶ�
ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĨƵŶĐƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝĂů�ĐŽŵŵƵŶŝƚǇ�ĚƵƌŝŶŐ�ŵĂŶƵĨĂĐƚƵƌĞ�
ŽĨ�ZƵƐŚĂŶ͘�:��ĂŝƌǇ�^Đŝ͘�ϮϬϮϭ�^ĞƉ�Ϯ͗^ϬϬϮϮͲϬϯϬϮ;ϮϭͿϬϬϴϲϮͲϲ͘ �^D�ϭϭϲϲϰ

�ŚĞŶŐ�Ğƚ�Ăů͕͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
amylolyticus �ĂŬĞƌǇ

WĞĚĞƌƐĞŶ͕��͘�;ϮϬϬϰͿ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ǁĞƚ�ǁŚĞĂƚ�
ĚŝƐƚŝůůĞƌƐΖ�ŐƌĂŝŶ͕�ǁŝƚŚ�ĨŽĐƵƐ�ŽŶ�ŝƐŽůĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ǁŝƚŚ�ƉŽƚĞŶƚŝĂů�
ĂƐ�ƉƌŽďŝŽƚŝĐƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϬ͕�ϭϱϮϮͲϳ͘

�^D�ϭϭϲϲϰ

�ŚĞŶŐ�Ğƚ�Ăů͕͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
amylolyticus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŽŚĂŬ͕�/͕͘��ĂĐŬ͕�t͕͘�ZŝĐŚƚĞƌ͕�>͕͘��ŚƌŵĂŶŶ͕�D͕͘�>ƵĚǁŝŐ͕�t͕͘�^ĐŚůĞŝĨĞƌ͕�
<͘,͘�;ϭϵϵϴͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽůǇƚŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ďĞĞƌ�
ŵĂůƚ�ĂŶĚ�ďĞĞƌ�ǁŽƌƚ͘�^ǇƐƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϵϵϴ��ƵŐ͖Ϯϭ;ϯͿ͗ϯϲϬͲϰ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϭϲͬ^ϬϳϮϯͲϮϬϮϬ;ϵϴͿϴϬϬϰϱͲϯ͘�WD/�͗�ϵϳϳϵϲϬϰ͘ �^D�ϭϭϲϲϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
amylovorus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŽŚĂŬ͕�/͕͘��ĂĐŬ͕�t͕͘�ZŝĐŚƚĞƌ͕�>͕͘��ŚƌŵĂŶŶ͕�D͕͘�>ƵĚǁŝŐ͕�t͕͘�^ĐŚůĞŝĨĞƌ͕�
<͘,͘�;ϭϵϵϴͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽůǇƚŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ďĞĞƌ�
ŵĂůƚ�ĂŶĚ�ďĞĞƌ�ǁŽƌƚ͘�^ǇƐƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϵϵϴ��ƵŐ͖Ϯϭ;ϯͿ͗ϯϲϬͲϰ͘� �d���ϯϯϲϮϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
amylovorus �ĂŬĞƌǇ

&ŝƚǌƐŝŵŽŶƐ͕��͘�;ϭϵϵϰͿ͘��ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂŶ�ĂŵǇůŽůǇƚŝĐ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�ƐŝůĂŐĞ�ƐƚƌĂŝŶ�ĞǆƉƌĞƐƐŝŶŐ�ƚŚĞ�>ĂĐƚŽďĂĐŝůůƵƐ�ĂŵǇůŽǀŽƌƵƐ�
ĂůƉŚĂͲĂŵǇůĂƐĞ�ŐĞŶĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϯϱϮϵͲϯϱ͘

�d���ϯϯϲϮϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus crispatus WůĂŶƚ��ĂƐĞĚ

dŽŵŝƚĂ͕�^͕͘�tĂƚĂŶĂďĞ͕�:͕͘�EĂŬĂŵƵƌĂ͕�d͕͘��ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͘�;ϮϬϮϬͿ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ĐŽŵŵƵŶŝƚǇ�ƐƚƌƵĐƚƵƌĞƐ�ŽĨ�ƐƵŶŬŝ͕�
Ă�ƚƌĂĚŝƚŝŽŶĂů�ƵŶƐĂůƚĞĚ�ƉŝĐŬůĞ�ŽĨ�ĨĞƌŵĞŶƚĞĚ�ƚƵƌŶŝƉ�ůĞĂǀĞƐ͘�:��ŝŽƐĐŝ�
�ŝŽĞŶŐ͘�ϮϬϮϬ�DĂǇ͖ϭϮϵ;ϱͿ͗ϱϰϭͲϱϱϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ũďŝŽƐĐ͘ϮϬϭϵ͘ϭϭ͘ϬϭϬ͘ �d���ϯϯϴϮϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus crispatus �ĂŝƌǇ

,ĞŶƌŝͲ�ƵďĞƌŶĞƚ͕�^͕͘��ĞƐŵĂƐƵƌĞƐ͕�E͕͘�'ƵĠŐƵĞŶ͕�D͘�;ϮϬϬϴͿ͘��ŝǀĞƌƐŝƚǇ�
ĂŶĚ�ĚǇŶĂŵŝĐƐ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ƉŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ�ŽĨ�Z�K�
�ĂŵĞŵďĞƌƚ�ĐŚĞĞƐĞ͘��ĂŶ�:�DŝĐƌŽďŝŽů͘�ϮϬϬϴ�DĂƌ͖ϱϰ;ϯͿ͗ϮϭϴͲϮϴ͘� �d���ϯϯϴϮϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus crispatus �ĂŬĞƌǇ

�ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϱͿ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�ŐĞŶĞƚŝĐƐ�
ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�

dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘ �d���ϯϯϴϮϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϱϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϱϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
delbrueckii

>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�

ďƵůŐĂƌŝĐƵƐ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WŝůŽŶĞ͕�'͘:͕͘�<ƵŶŬĞĞ͕�Z͘�͕͘�tĞďď͕��͘�͘�;ϭϵϲϲͿ͘��ŚĞŵŝĐĂů�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ǁŝŶĞƐ�ĨĞƌŵĞŶƚĞĚ�ǁŝƚŚ�ǀĂƌŝŽƵƐ�ŵĂůŽͲůĂĐƚŝĐ�
ďĂĐƚĞƌŝĂ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϵϲϲ�:Ƶů͖ϭϰ;ϰͿ͗ϲϬϴͲϭϱ͘� �d���ϭϭϴϰϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
delbrueckii

>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�

ďƵůŐĂƌŝĐƵƐ
DĞĂƚ

KůŝǀĞŝƌĂ͕�Z͘�͕͘�ĚĞ�>�KůŝǀĞŝƌĂ͕��͕͘�'ůſƌŝĂ͕�D͘�͘�;ϮϬϬϴͿ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ǀĂĐƵƵŵ�ƉĂĐŬĂŐĞĚ�ďĞĞĨ�ĨŽƌ�ĂŶƚŝŵŝĐƌŽďŝĂů�
ĂĐƚŝǀŝƚǇ͘��ƌĂǌ�:�DŝĐƌŽďŝŽů͘�ϮϬϬϴ��Ɖƌ͖ϯϵ;ϮͿ͗ϯϲϴͲϳϰ͘� �d���ϭϭϴϰϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
delbrueckii

>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�

ďƵůŐĂƌŝĐƵƐ
�ĂŝƌǇ

^ŚĂŚĂŶŝ͕�<͘D͕͘��ŚĂŶĚĂŶ͕�Z͘�͘�;ϭϵϳϵͿ͘�EƵƚƌŝƚŝŽŶĂů�ĂŶĚ�ŚĞĂůƚŚĨƵů�
ĂƐƉĞĐƚƐ�ŽĨ�ĐƵůƚƵƌĞĚ�ĂŶĚ�ĐƵůƚƵƌĞͲĐŽŶƚĂŝŶŝŶŐ�ĚĂŝƌǇ�ĨŽŽĚƐ͘�:��ĂŝƌǇ�^Đŝ͘�
ϲϮ͕�ϭϲϴϱͲϵϰ͘

�d���ϭϭϴϰϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
delbrueckii

>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�

ďƵůŐĂƌŝĐƵƐ
WůĂŶƚ��ĂƐĞĚ

�̂ ĞŶŐƵŶ͕�/͘z͘�Ğƚ�Ăů͘�;ϮϬϬϵͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dĂƌŚĂŶĂ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ͘�/Ŷƚ�:͘�
&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�ϭϯϱ͕�ϭϬϱͲϭϭϭ͘

�d���ϭϭϴϰϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
delbrueckii

>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�

ĚĞůďƌƵĞĐŬŝŝ
�ĂŝƌǇ

>ƵĚƐǌƵǁĞŝƚ͕�D͕͘�^ĐŚŵĂĐŚƚ͕�D͕͘�<Ğŝů͕��͕͘�,ĂĂƐĞ͕�,͕͘�^ĞŶǌ͕�D͘�;ϮϬϮϬͿ͘�
/ŵƉĂĐƚ�ŽĨ�DĞĚŝĂ�,ĞĂƚ�dƌĞĂƚŵĞŶƚ�ŽŶ��Ğůů�DŽƌƉŚŽůŽŐǇ�ĂŶĚ�^ƚĂďŝůŝƚǇ�
ŽĨ�>͘�ĂĐŝĚŽƉŚŝůƵƐ͕�>͘�ũŽŚŶƐŽŶŝŝ�ĂŶĚ�>͘�ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�ĚĞůďƌƵĞĐŬŝŝ�
ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�WƌŽĐĞƐƐŝŶŐ�&ĞƌŵĞŶƚŝŽŶ�ϲ;ϰͿ͗ϵϰ �d���ϵϲϰϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
delbrueckii

>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�

ĚĞůďƌƵĞĐŬŝŝ
WůĂŶƚ��ĂƐĞĚ

�ƚĐŚĞůůƐ͕�:͘>͘�;ϭϵϲϰͿ͘�WƵƌĞ��ƵůƚƵƌĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ��ƌŝŶĞĚ�
�ƵĐƵŵďĞƌƐ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϮ͕�ϱϮϯͲϯϱ͘

�d���ϵϲϰϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
delbrueckii

>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�

ĚĞůďƌƵĞĐŬŝŝ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WŝůŽŶĞ͕�'͘:͕͘�<ƵŶŬĞĞ͕�Z͘�͘�ĂŶĚ�tĞďď͕��͘�͘�;ϭϵϲϲͿ͘��ŚĞŵŝĐĂů�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�&ĞƌŵĞŶƚĞĚ�ǁŝƚŚ�sĂƌŝŽƵƐ�DĂůŽͲůĂĐƚŝĐ�
�ĂĐƚĞƌŝĂ͕��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ��ϭϰ�EŽ͘�ϰ͕�Ɖ͘�ϲϬϴͲϲϭϱ

�d���ϵϲϰϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
delbrueckii

>ĂĐƚŽďĂĐŝůůƵƐ�
ĚĞůďƌƵĞĐŬŝŝ�ƐƵďƐƉ͘�

ůĂĐƚŝƐ
�ĂŝƌǇ

>ĂǌŽƐ͕��͘^͘�;ϭϵϵϯͿ͘�dŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚƌĂŚĂŶĂƐ͗�Ă�ŵŝůŬͲǁŚĞĂƚ�ĨůŽƵƌ�
ĐŽŵďŝŶĂƚŝŽŶ͘�WůĂŶƚ�&ŽŽĚƐ�,Ƶŵ�EƵƚƌ͘�ϰϰ͕�ϰϱͲϲϮ͘��

�d���ϭϮϯϭϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϱϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϱϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus gasseri WůĂŶƚ��ĂƐĞĚ

�ǁĞ͕�:͘�͕͘�tĂŶ��ďĚƵůůĂŚ͕�t͘E͕͘��ŚĂƚ͕�Z͕͘�<Ăƌŝŵ͕��͘�͕͘�>ŝŽŶŐ͕�D͘d͘�
;ϮϬϭϮͿ͘��ŶŚĂŶĐĞĚ�ŐƌŽǁƚŚ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĂŶĚ�ďŝŽĐŽŶǀĞƌƐŝŽŶ�ŽĨ�
ŝƐŽĨůĂǀŽŶĞƐ�ŝŶ�ďŝŽƚŝŶͲƐƵƉƉůĞŵĞŶƚĞĚ�ƐŽǇŵŝůŬ�ƵƉŽŶ�ƵůƚƌĂƐŽƵŶĚͲ
ƚƌĞĂƚŵĞŶƚ͘�hůƚƌĂƐŽŶ�^ŽŶŽĐŚĞŵ͘�ϮϬϭϮ�:ĂŶ͖ϭϵ;ϭͿ͗ϭϲϬͲϳϯ͘ �d���ϯϯϯϮϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus gasseri �ĂŬĞƌǇ

�ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϱͿ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�
ŐĞŶĞƚŝĐƐ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�
dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘

�d���ϯϯϯϮϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus helveticus WůĂŶƚ��ĂƐĞĚ

�ŚĂŵƉĂŐŶĞ͕��͘W͕͘�dŽŵƉŬŝŶƐ͕�d͘�͕͘��ƵĐŬůĞǇ͕�E͘�͕͘�'ƌĞĞŶͲ:ŽŚŶƐŽŶ͕�
:͘D͘�;ϮϬϭϬͿ͘��ĨĨĞĐƚ�ŽĨ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�ƉƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�
ŽĨ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ƚŚĞƌŵŽƉŚŝůƵƐ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĞůǀĞƚŝĐƵƐ�ŽŶ�
ŝƐŽĨůĂǀŽŶĞ�ĂŶĚ��ͲǀŝƚĂŵŝŶ�ĐŽŶƚĞŶƚ�ŽĨ�Ă�ĨĞƌŵĞŶƚĞĚ�ƐŽǇ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϬϭϬ�KĐƚ͖Ϯϳ;ϳͿ͗ϵϲϴͲϳϮ͘�

�d���ϭϱϬϬϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus helveticus �ĂŝƌǇ

&ƌĂǌŝĞƌ͕�t͘�͕͘�:ŽŚŶƐŽŶ�ũƌ͕�t͘d͕͘��ǀĂŶƐ͕�&͘Z͕͘�ZĂŵƐĚĞůů͕�'͘�͘�;ϭϵϯϱͿ͘�dŚĞ�
�ĂĐƚĞƌŝŽůŽŐǇ�ŽĨ�^ǁŝƐƐ��ŚĞĞƐĞ�///͘�dŚĞ�ZĞůĂƚŝŽŶ�ŽĨ��ĐŝĚŝƚǇ�ŽĨ�^ƚĂƌƚĞƌƐ�
ĂŶĚ�ŽĨ�Ɖ,�ŽĨ�ƚŚĞ�/ŶƚĞƌŝŽƌ�ŽĨ�^ǁŝƐƐ��ŚĞĞƐĞ�ƚŽ�YƵĂůŝƚǇ�ŽĨ��ŚĞƐƐĞƐ͘�
:ŽƵƌŶĂů��ĂŝƌǇ�^ĐŝĞŶĐĞ�ϭϴ͗�ϯϳϯͲͲϯϴϴ͘� �d���ϭϱϬϬϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus helveticus �ĂŬĞƌǇ

&ĂŝĚ͕�D͘�Ğƚ�Ăů͘�;ϭϵϵϰͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐŽƵƌĚŽƵŐŚ�
ďƌĞĂĚ�ĨĞƌŵĞŶƚƐ�ŵĂĚĞ�ŝŶ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�ďǇ�ƚƌĂĚŝƚŝŽŶĂů�
ŵĞƚŚŽĚƐ͘��͘�>ĞďĞŶƐŵ͘�hŶƚĞƌƐ͘�&ŽƌƐĐŚ͕͘�ϭϵϴ͕�ϮϴϳͲϮϵϭ͘��

sŽŐĞůŵĂŶŶ͕�^͘�͘�Ğƚ�Ăů͘�;ϮϬϬϵͿ͘��ĚĂƚĂďŝůŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĂŶĚ�ǇĞĂƐƚƐ�ƚŽ�ƐŽƵƌĚŽƵŐŚƐ�ƉƌĞƉĂƌĞĚ�ĨƌŽŵ�ĐĞƌĞĂůƐ͕�ƉƐĞƵĚŽĐĞƌĞĂůƐ�
ĂŶĚ�ĐĂƐƐĂǀĂ�ĂŶĚ�ƵƐĞ�ŽĨ�ĐŽŵƉĞƚŝƚŝǀĞ�ƐƚƌĂŝŶƐ�ĂƐ�ƐƚĂƌƚĞƌƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͕͘�ϭϯϬ͕�ϮϬϱͲϮϭϮ͘

�d���ϭϱϬϬϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus helveticus WůĂŶƚ��ĂƐĞĚ

^ĐŚĂĨŶĞƌ͕��͘t͕͘��ĞƵĐŚĂƚ͕�>͘Z͘�;ϭϵϴϲͿ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĂƋƵĞŽƵƐ�ƉůĂŶƚ�
ƐĞĞĚ�ĞǆƚƌĂĐƚƐ�ďǇ�ůĂĐƚŝĐ��ĐŝĚ�ďĂĐƚĞƌŝĂ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϱϭ͕�
ϭϬϳϮͲϲ͘

�d���ϭϱϬϬϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus jensenii �ĂŝƌǇ

sŝƌƚĂŶĞŶ͕�d͘�;ϮϬϬϳͿ͘��ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂŶƚŝŽǆŝĚĂŶƚ�ĂĐƚŝǀŝƚǇ�ŝŶ�ŵŝůŬ�
ǁŚĞǇ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�
ϭϬϮ͕�ϭϬϲͲϭϱ͘

�d���ϮϱϮϱϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus johnsonii �ĂŝƌǇ

ZĞƵƚĞƌ͕�'͘�;ϭϵϵϳͿ͘�WƌĞƐĞŶƚ�ĂŶĚ�ĨƵƚƵƌĞ�ŽĨ�ƉƌŽďŝŽƚŝĐƐ�ŝŶ�'ĞƌŵĂŶǇ�ĂŶĚ�
ŝŶ��ĞŶƚƌĂů��ƵƌŽƉĞ͘��ŝŽƐĐŝ͘�DŝĐƌŽĨůŽƌĂ͕�ϭϲ͕�ϰϯͲϱϭ͘

�d���ϰϵϯϯϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϱϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϱϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus johnsonii �ĂŬĞƌǇ

�ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϱͿ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�ŐĞŶĞƚŝĐƐ�
ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�

dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘ �d���ϰϵϯϯϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
kefranofaciens

>ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ�

ƐƵďƐƉ͘�
ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ

�ĂŝƌǇ

&ƵũŝƐĂǁĂ͕�d͕͘��ĚĂĐŚŝ͕�^͕͘�dŽďĂ͕�d͕͘��ƌŝŚĂƌĂ͕�<͕͘�DŝƚƐƵŽŬĂ͕�d͘�;ϭϵϴϴͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌĂŶŽĨĂĐŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�/ƐŽůĂƚĞĚ�ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ͘�
:͘ ^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͕�ϭϮʹϭϰ͘

�d���ϰϯϳϲϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lactobacillus Lactobacillus 
kefranofaciens

>ĂĐƚŽďĂĐŝůůƵƐ�
ŬĞĨƌĂŶŽĨĂĐŝĞŶƐ�

ƐƵďƐƉ͘�
ŬĞĨŝƌŐƌĂŶƵŵ

�ĂŝƌǇ

dĂŬŝǌĂǁĂ͕�^͕͘�<ŽũŝŵĂ͕�^͕͘�dĂŵƵƌĂ͕�^͕͘�&ƵũŝŶĂŐĂ͕�^͕͘��ĞŶŶŽ͕�z͕͘�EĂŬĂƐĞ͕�
d͘ ;ϭϵϵϰͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�ƐƉ͘�ŶŽǀ͘��ŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ
ƉĂƌĂŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ�:�^ǇƐƚ
�ĂĐƚĞƌŝŽů�ϰϰ͕�ϰϯϱʹϰϯϵ͘ �d���ϱϭϲϰϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lapidilactobacillus Lapidilactobacillus 
dextrinicus DĞĂƚ

�ĞŝďĞů͕�Z͘,͘�;ϭϵϲϭͿ͘�DŝĐƌŽďŝŽůŽŐǇ�ŽĨ�ŵĞĂƚ�ĐƵƌŝŶŐ͘�/s͘���ůǇŽƉŚŝůŝǌĞĚ�
WĞĚŝŽĐŽĐĐƵƐ�ĐĞƌĞǀŝƐŝĂĞ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ĨŽƌ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͘��ƉƉů�
DŝĐƌŽďŝŽů͘�ϵ͕�ϮϯϵͲϰϯ͘

�d���ϯϯϬϴϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus 
curvatus �ĂŝƌǇ

�ƌŝŐŐŝůĞƌͲDĂƌĐſ͕�D͕͘��ĂƉƌĂ͕�D͘>͕͘�YƵŝďĞƌŽŶŝ͕��͕͘�sŝŶĚĞƌŽůĂ͕�'͕͘�
ZĞŝŶŚĞŝŵĞƌ͕�:͘�͕͘�,ǇŶĞƐ͕��͘�;ϮϬϬϳͿ͘�EŽŶƐƚĂƌƚĞƌ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƚƌĂŝŶƐ�
ĂƐ�ĂĚũƵŶĐƚ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ĐŚĞĞƐĞ�ŵĂŬŝŶŐ͗�ŝŶ�ǀŝƚƌŽ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ĂŶĚ�ƉĞƌĨŽƌŵĂŶĐĞ�ŝŶ�ƚǁŽ�ŵŽĚĞů�ĐŚĞĞƐĞƐ͘�:��ĂŝƌǇ�^Đŝ͘�ϮϬϬϳ�
KĐƚ͖ϵϬ;ϭϬͿ͗ϰϱϯϮͲϰϮ͘�

�d���ϮϱϲϬϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus 
curvatus �ĂŬĞƌǇ

WĞƉĞ͕�K͕͘�sĞŶƚŽƌŝŶŽ͕�s͕͘��ĂǀĞůůĂ͕�^͕͘�&ĂŐŶĂŶŽ͕�D͕͘��ƌƵŐŶŽ͕�Z͘�;ϮϬϭϯͿ͘�
WƌĞďŝŽƚŝĐ�ĐŽŶƚĞŶƚ�ŽĨ�ďƌĞĂĚ�ƉƌĞƉĂƌĞĚ�ǁŝƚŚ�ĨůŽƵƌ�ĨƌŽŵ�ŝŵŵĂƚƵƌĞ�
ǁŚĞĂƚ�ŐƌĂŝŶ�ĂŶĚ�ƐĞůĞĐƚĞĚ�ĚĞǆƚƌĂŶͲƉƌŽĚƵĐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�
�ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϮϬϭϯ�:ƵŶ͖ϳϵ;ϭϮͿ͗ϯϳϳϵͲϴϱ͘� �d���ϮϱϲϬϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus 
curvatus WůĂŶƚ��ĂƐĞĚ

zŽŽŶ͕�D͘z͕͘�,ǁĂŶŐ͕�,͘:͘�;ϮϬϬϴͿ͘�ZĞĚƵĐƚŝŽŶ�ŽĨ�ƐŽǇďĞĂŶ�
ŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ĂŶĚ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ĂůƉŚĂͲ�ͲŐĂůĂĐƚŽƐŝĚĂƐĞ�ĨƌŽŵ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĐƵƌǀĂƚƵƐ�ZϬϴ�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
΀ĐŽƌƌĞĐƚĞĚ΁�:<ϱϱ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϬϴ�^ĞƉ͖Ϯϱ;ϲͿ͗ϴϭϱͲϮϯ͘ �d���ϮϱϲϬϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus 
curvatus DĞĂƚ

^ĂŵĞůŝƐ͕�:͕͘�DĂƵƌŽŐĞŶĂŬŝƐ͕�&͘�ĂŶĚ�DĞƚĂǆŽƉŽƵůŽƐ͕�:͘�;ϭϵϵϰͿ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�
ĨĞƌŵĞŶƚĞĚ�'ƌĞĞŬ�ĚƌǇ�ƐĂůĂŵŝ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�Ϯϯ͕�ϭϳϵͲϭϵϲ͘

�d���ϮϱϲϬϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϲϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϲϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus 
curvatus ^ĞĂĨŽŽĚ

dŽŵĠ͕��͕͘�'ŝďďƐ͕�W͘�͕͘�dĞŝǆĞŝƌĂ͕�W͘�͘�;ϮϬϬϴͿ͘�'ƌŽǁƚŚ�ĐŽŶƚƌŽů�ŽĨ�>ŝƐƚĞƌŝĂ�
ŝŶŶŽĐƵĂ�ϮϬϯϬĐ�ŽŶ�ǀĂĐƵŵͲƉĂĐŬĂŐĞĚ�ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�ďǇ�ůĂĐƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�/:&D�ϭϮϭ͕�ϮϴϱͲϮϵϰ͘�

�ŶĚƌŝŐŚĞƚƚŽ͕��͕͘�>ŽŵďĂƌĚŝ͕��͕͘�&ĞƌƌĂƚŝ͕�D͕͘�'ƵŝĚŝ͕���͕͘��ŽƌƌĂŝŶ͕��͕͘�
�ƌĐĂŶŐĞůŝ͕�'͘�;ϮϬϬϵͿ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŝŶ�/ƚĂůŝĂŶ�
ŵĂƌŝŶĂƚĞĚ�ƐĞĂĨŽŽĚ�ƐĂůĂĚ�ĂŶĚ�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƚŝŽŶƐ�ŽŶ�ƚŚĞ�ŐƌŽǁƚŚ�ŽĨ�
>ŝƐƚĞƌŝĂ�ŵŽŶŽĐǇƚŽŐĞŶĞƐ͘�&ŽŽĚ��ŽŶƚƌŽů�ϮϬ�ƉϰϲϮʹϰϲϴ

>ĞƌŽŝ͕�&͕͘��ŽƌŶĞƚ͕�:͕͘��ŚĞǀĂůŝĞƌ͕�&͕͘��ĂƌĚŝŶĂů͕�D͕͘��ŽĞƵƌĞƚ͕�'͕͘��ŚĂŝůůŽƵ͕�
^͕͘�:ŽĨĨƌĂƵĚ͕͘�:͘:͘�;ϮϬϭϱͿ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�ĐƵůƚƵƌĞƐ�ĨŽƌ�
ƉƌĞǀĞŶƚŝŶŐ�ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�ƐƉŽŝůĂŐĞ͘�/:&D�Ϯϭϯ͕�ϳϵͲϴϳ͘

�d���ϮϱϲϬϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus 
curvatus WůĂŶƚ��ĂƐĞĚ

tŽƵƚĞƌƐ�Ğƚ�Ăů͘�;ϮϬϭϯͿ͘�^ƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ͕�ĐŽŵŵƵŶŝƚǇ�ĚǇŶĂŵŝĐƐ͕�
ĂŶĚ�ŵĞƚĂďŽůŝƚĞ�ŬŝŶĞƚŝĐƐ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�ůĞĞŬ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϯϯ�ƉϭϴϱͲϭϵϲ

�d���ϮϱϲϬϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus sakei >ĂƚŝůĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ͘�ƐĂŬĞŝ �ĂŝƌǇ

zƵ͕�:͕͘�tĂŶŐ͕�,͘D͕͘��ŚĂ͕�D͘^͕͘�YŝŶŐ͕�z͘d͕͘��Ăŝ͕�E͕͘�ZĞŶ͕�z͕͘�yŝ͕�y͘y͕͘�>ŝƵ͕�
t͘:͕͘�DĞŶŐŚĞ͕��͘>͕͘��ŚĂŶŐ͕�,͘W͘�;ϮϬϭϱͿ͘�DŽůĞĐƵůĂƌ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ
ƋƵĂŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĚĂŝƌǇ�
ĨŽŽĚƐ�ŽĨ�ZƵƐƐŝĂ͘�:��ĂŝƌǇ�^Đŝ͘�ϮϬϭϱ��ƵŐ͖ϵϴ;ϴͿ͗ϱϭϰϯͲϱϰ͘ �d���ϭϱϱϮϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus sakei >ĂƚŝůĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ͘�ƐĂŬĞŝ �ĂŬĞƌǇ

DŝŶĞƌǀŝŶŝ͕�&͕͘�>ĂƚƚĂŶǌŝ͕��͕͘��Ğ��ŶŐĞůŝƐ͕�D͕͘��ŝ��ĂŐŶŽ͕�Z͕͘�'ŽďďĞƚƚŝ͕�
D͘ ;ϮϬϭϮͿ͘�/ŶĨůƵĞŶĐĞ�ŽĨ�ĂƌƚŝƐĂŶ�ďĂŬĞƌǇͲ�Žƌ�ůĂďŽƌĂƚŽƌǇͲƉƌŽƉĂŐĂƚĞĚ
ƐŽƵƌĚŽƵŐŚƐ�ŽŶ�ƚŚĞ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĂŶĚ�ǇĞĂƐƚ�
ŵŝĐƌŽďŝŽƚĂƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϮϬϭϮ��ƵŐ͖ϳϴ;ϭϱͿ͗ϱϯϮϴͲϰϬ͘ �d���ϭϱϱϮϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus sakei >ĂƚŝůĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ͘�ƐĂŬĞŝ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ĂƚĂŐŝƌŝ͕�,͕͘�<ŝƚĂŚĂƌĂ͕�<͕͘�&ƵŬĂŵŝ͕�<͘�;ϭϵϯϰͿ͘�dŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵŽƚŽ͕�ǇĞĂƐƚ�ŵĂƐŚĞƐ�ĨŽƌ�ƐĂŬĞ�
ŵĂŶƵĨĂĐƚƵƌĞ͘�/s͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘��ƵůůĞƚŝŶ�ŽĨ�
ƚŚĞ��ŐƌŝĐƵůƚƵƌĂů��ŚĞŵŝĐĂů�^ŽĐŝĞƚǇ�ŽĨ�:ĂƉĂŶ�ϭϬ͕�ϭϱϲͲϭϱϳ͘΁ �d���ϭϱϱϮϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus sakei >ĂƚŝůĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ͘�ƐĂŬĞŝ ^ĞĂĨŽŽĚ

�ŚĂŶŐ͕�:͕͘�tĂŶŐ͕�y͕͘�,ƵŽ͕��͕͘�>ŝ͕�t͕͘�,Ƶ͕�Y͕͘�yƵ͕��͕͘�>ŝƵ͕�^͕͘�>ŝ͕��͘�;ϮϬϭϲͿ͘�
DĞƚĂŐĞŶŽŵŝĐ�ĂƉƉƌŽĂĐŚ�ƌĞǀĞĂůƐ�ŵŝĐƌŽďŝĂů�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ƉƌĞĚŝĐƚŝǀĞ�
ŵŝĐƌŽďŝĂů�ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁĂǇƐ�ŝŶ�zƵĐŚĂ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�>ŝ�ĨĞƌŵĞŶƚĞĚ�
ĨŽŽĚ͘�^Đŝ�ZĞƉ͘�ϮϬϭϲ��ƵŐ�ϯϭ͖ϲ͗ϯϮϱϮϰ͘�ĚŽŝ͗�ϭϬ͘ϭϬϯϴͬƐƌĞƉϯϮϱϮϰ͘�WD/�͗�
Ϯϳϱϳϴϰϴϯ͖�WD�/�͗�WD�ϱϬϬϲϭϳϲ͘

�Ăŝ͕��͕͘�>ŝ͕�z͕͘�tƵ͕�:͕͘��ŚĂŽ͕�Y͘�;ϮϬϭϯͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�Ă�ƚƌĂĚŝƚŝŽŶĂů��ŚŝŶĞƐĞ�ĨŝƐŚ�ƉƌŽĚƵĐƚ͕��ŚŽƵŐƵŝǇƵ�
;ƐƚŝŶŬǇ�ŵĂŶĚĂƌŝŶĨŝƐŚͿ͘�:�&ŽŽĚ�^Đŝ͘�ϮϬϭϯ�EŽǀ͖ϳϴ;ϭϭͿ͗DϭϳϳϴͲϴϯ͘�ĚŽŝ͗�
ϭϬ͘ϭϭϭϭͬϭϳϱϬͲϯϴϰϭ͘ϭϮϮϴϵ͘�WD/�͗�ϮϰϮϰϱϴϵϲ͘

�d���ϭϱϱϮϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus sakei >ĂƚŝůĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ͘�ƐĂŬĞŝ WůĂŶƚ��ĂƐĞĚ

�:ƵŶŐ͕�:͘z͘�Ğƚ�Ăů͘�;ϮϬϭϯͿ͘�DĞƚĂƚƌĂŶƐĐƌŝƉƚŽŵŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂů�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ĚƵƌŝŶŐ�ŬŝŵĐŚŝ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͕͘�ϭϲϯ͕�ϭϳϭͲϭϳϵ͘�

��ŚŽ͕�<͘D͘�ĂŶĚ�^ĞŽ͕�t͘d͘�;ϮϬϬϳͿ͘��ĂĐƚĞƌŝĂů�ĚŝǀĞƌƐŝƚǇ�ŝŶ�<ŽƌĞĂŶ�
ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�;�ŽĞŶũĂŶŐ�ĂŶĚ�'ĂŶũĂŶŐͿ�ďǇ�ϭϲ^�ƌZE��
ŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�&ŽŽĚ�^Đŝ͘��ŝŽƚĞĐŚŶŽů͕͘�ϭϲ͕�ϯϮϬͲϯϮϰ͘

�d���ϭϱϱϮϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϲϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϲϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Latilactobacillus Latilactobacillus sakei 
>ĂƚŝůĂĐƚŽďĂĐŝůůƵƐ�
ƐĂŬĞŝ�ƐƵďƐƉ͘�
ĐĂƌŶŽƐƵƐ

DĞĂƚ

�ŽǀĞƌͲ�ŝĚ͕�^͘�;ϮϬϬϬͿ͘�DŝǆĞĚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƚŽ�ĐŽŶƚƌŽů�ďŝŽŐĞŶŝĐ�
ĂŵŝŶĞ�ƉƌŽĚƵĐƚŝŽŶ�ŝŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�:�&ŽŽĚ�WƌŽƚ͘�ϲϯ͕�ϭϱϱϲͲ
ϲϮ͘ ,ĂŵŵĞƐ�t͘W͘�Θ�<ŶĂƵĨ�,͘:͘�ϭϵϵϰ�^ƚĂƌƚĞƌƐ�ŝŶ�ƚŚĞ�WƌŽĐĞƐƐŝŶŐ�ŽĨ
DĞĂƚ�WƌŽĚƵĐƚƐ͘�DĞĂƚ�^ĐŝĞŶĐĞ�ϯϲ�Ɖ�ϭϱϱͲϭϲϴ �^D�ϭϱϴϯϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
buchneri WůĂŶƚ��ĂƐĞĚ

�ŚĂŽ͕�E͕͘��ŚĂŶŐ͕��͕͘�zĂŶŐ͕�Y͕͘�'ƵŽ͕��͕͘�zĂŶŐ͕��͕͘�>Ƶ͕�t͕͘�>ŝ͕��͕͘�dŝĂŶ͕�
&͕͘�>ŝƵ͕�y͕͘��ŚĂŶŐ͕�,͕͘��ŚĞŶ͕�t͘�;ϮϬϭϲͿ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�dĂƐƚĞ�DĂƌŬĞƌƐ�
ZĞůĂƚĞĚ�ƚŽ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�DŝĐƌŽĨůŽƌĂ�DĞƚĂďŽůŝƐŵ�ĨŽƌ��ŚŝŶĞƐĞ�
dƌĂĚŝƚŝŽŶĂů�WĂŽĐĂŝ͗���'ĂƐ��ŚƌŽŵĂƚŽŐƌĂƉŚǇͲDĂƐƐ�^ƉĞĐƚƌŽŵĞƚƌǇͲ
�ĂƐĞĚ�DĞƚĂďŽůŽŵŝĐƐ��ƉƉƌŽĂĐŚ͘�:��ŐƌŝĐ�&ŽŽĚ��ŚĞŵ͘�ϮϬϭϲ�DĂƌ�
Ϯϯ͖ϲϰ;ϭϭͿ͗ϮϰϭϱͲϮϮ͘�

�d���ϭϭϱϳϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
buchneri

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WŽŝƚƚĞǀŝŶ�ĚĞ��Ğ��ŽƌĞƐ͘�;ϭϵϲϲͿ͘�^ƚƵĚǇ�ŽŶ�ŵĂůŽůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�ǁŝŶĞƐ�ŝŶ�hƌƵŐƵĂǇ͘�s͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉůĂŶƚĂƌƵŵ�;ƉĞŶƚŽƐƵƐ�ĂŶĚ�ĂƌĂďŝŶŽƐƵƐͿ�ĂŶĚ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ďƵĐŚŶĞƌŝ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĞŶŽůŽŐŝĐ�ƵŝĐ�ƵƐĞ΁�΀�ƌƚŝĐůĞ�ŝŶ�^ƉĂŶŝƐŚ΁�
ZĞǀ�>ĂƚŝŶŽĂŵ�DŝĐƌŽďŝŽů�WĂƌĂƐŝƚŽů�;DĞǆͿ�ϴ͕�ϯϯͲϳ͘

�d���ϭϭϱϳϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
buchneri �ĂŬĞƌǇ

^ƉŝĐŚĞƌ͕�'͕͘�^ĐŚƌƂĚĞƌ͕�Z͘�;ϭϵϳϴͿ͘��ŝĞ�DŝŬƌŽĨůŽƌĂ�ĚĞƐ�^ĂƵĞƌƚĞŝŐĞƐ�/s͘�
DŝƚƚĞŝůƵŶŐ͗�hŶƚĞƌƐƵĐŚƵŶŐĞŶ�ĨŝďĞƌ�ĚŝĞ��ƌƚ�ĚĞƌ�ŝŶ�͕͕ZĞŝŶǌƵĐŚƚƐĂƵĞƌŶ�
ĂŶǌƵƚƌĞĨĨĞŶĚĞŶ�ƐƚćďĐŚĞŶĨƂƌŵŝŐĞŶ�DŝůĐŚƐćƵƌĞďĂŬƚĞƌŝĞŶ�;'ĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ��ĞŝũĞƌŝŶĐŬͿ͘��͘�>ĞďĞŶƐŵ͘�hŶƚĞƌƐ͘�&ŽƌƐĐŚ͘�ϭϲϳ͕�ϯϰϮ�ϯϱϰ �d���ϭϭϱϳϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
diolivorans �ĂŬĞƌǇ

�ŚĂŶŐ͕��͕͘��ƌĂŶĚƚ͕�D͘:͕͘�^ĐŚǁĂď͕��͕͘�'ćŶǌůĞ͕�D͘'͘�;ϮϬϭϬͿ͘�WƌŽƉŝŽŶŝĐ�
ĂĐŝĚ�ƉƌŽĚƵĐƚŝŽŶ�ďǇ�ĐŽĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ďƵĐŚŶĞƌŝ�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝŽůŝǀŽƌĂŶƐ�ŝŶ�ƐŽƵƌĚŽƵŐŚ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϬ�
DĂǇ͖Ϯϳ;ϯͿ͗ϯϵϬͲϱ͘� �^D�ϭϰϰϮϭd

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
diolivorans WůĂŶƚ��ĂƐĞĚ

/ďĂƌďƵƌƵ͕�/͕͘��ǌŶĂƌ͕�Z͕͘��ůŝǌĂƋƵşǀĞů͕�W͕͘�'ĂƌĐşĂͲYƵŝŶƚĄŶƐ͕�E͕͘�>ſƉĞǌ͕�W͕͘�
DƵŶĚƵĂƚĞ͕��͕͘�/ƌĂƐƚŽƌǌĂ͕��͕͘��ƵĞŹĂƐ͕�D͘d͘�;ϮϬϭϬͿ͘���ƌĞĂůͲƚŝŵĞ�W�Z�
ĂƐƐĂǇ�ĨŽƌ�ĚĞƚĞĐƚŝŽŶ�ĂŶĚ�ƋƵĂŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ϮͲďƌĂŶĐŚĞĚ�;ϭ͕ϯͿͲďĞƚĂͲ�Ͳ
ŐůƵĐĂŶ�ƉƌŽĚƵĐŝŶŐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ĐŝĚĞƌ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϮϬϭϬ�^ĞƉ�ϯϬ͖ϭϰϯ;ϭͲϮͿ͗ϮϲͲϯϭ͘

�^D�ϭϰϰϮϭd

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϴ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
diolivorans �ĂŝƌǇ

zƵ͕�:͕͘�tĂŶŐ͕�t͘,͕͘�DĞŶŐŚĞ͕��͘>͕͘�:ŝƌŝ͕�D͘d͕͘�tĂŶŐ͕�,͘D͕͘�>ŝƵ͕�t͘:͕͘�
�ĂŽ͕�Y͘,͕͘�>Ƶ͕�Y͕͘��ŚĂŶŐ͕�:͘�͕͘�tĂŶŐ͕�&͕͘�yƵ͕�,͘z͕͘�^ƵŶ͕�d͘^͕͘��ŚĂŶŐ͕�
,͘W͘�;ϮϬϭϭͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ�ŝŶ�DŽŶŐŽůŝĂ͘�:��ĂŝƌǇ�^Đŝ͘�ϮϬϭϭ�
:Ƶů͖ϵϰ;ϳͿ͗ϯϮϮϵͲϰϭ͘

�^D�ϭϰϰϮϭd

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϵ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
diolivorans WůĂŶƚ��ĂƐĞĚ

<ƌŽŽŶĞŵĂŶ͕�:͕͘�&ĂďĞƌ͕�&͕͘��ůĚĞƌŬĂŵƉ͕��͘�͕͘�KƵĚĞ��ůĨĞƌŝŶŬ͕�^͘:͘,͘t͕͘�
�ƌŝĞŚƵŝƐ͕�&͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�^ǁŝŶŐƐ͕�:͕͘�'ŽƚƚƐĐŚĂů͕�:͘�͕͘�sĂŶĐĂŶŶĞǇƚ͕�
D͘ ;ϮϬϬϮͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĚŝŽůŝǀŽƌĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ϭ͕ϮͲƉƌŽƉĂŶĞĚŝŽůͲ
ĚĞŐƌĂĚŝŶŐ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂĞƌŽďŝĐĂůůǇ�ƐƚĂďůĞ�ŵĂŝǌĞ�ƐŝůĂŐĞ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϲϯϵͲϲϰϲ͘

�^D�ϭϰϰϮϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϲϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϲϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
farraginis

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ƐĐĂůĞŶƚĞͲDŝŶĂŬĂƚĂ͕�W͕͘��ůĂƐĐŚĞŬ͕�,͘W͕͘��ĂƌďĂ�ƐĞ�ůĂ�ZŽƐĂ͕��͘W͕͘�^ĂŶƚŽƐ�
�Ğ�>ĞŽŶͲZŽĚƌŝŐƵĞǌ͕��͘�;ϮϬϬϴͿ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�:ƵŶ͖ϰϲ;ϲͿ͗ϲϮϲͲϯϬ͘

/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�ĂŶĚ�ďĂĐƚĞƌŝĂ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ŵĞǌĐĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ��ŐĂǀĞ�ƐĂůŵŝĂŶĂ͘ �^D�ϭϴϯϴϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
hilgardii WůĂŶƚ��ĂƐĞĚ

tĂůĚŚĞƌƌ͕�&͘t͕͘��Žůů͕�s͘D͕͘�DĞŝƐƐŶĞƌ͕��͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϭϬͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�ŐůƵĐĂŶͲƉƌŽĚƵĐŝŶŐ�ĞŶǌǇŵĞ�
ĨƌŽŵ�>ĂĐƚŽďĂĐŝůůƵƐ�ŚŝůŐĂƌĚŝŝ�dDt�ϭ͘ϴϮϴ�ŝŶǀŽůǀĞĚ�ŝŶ�ŐƌĂŶƵůĞ�
ĨŽƌŵĂƚŝŽŶ�ŽĨ�ǁĂƚĞƌ�ŬĞĨŝƌ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϬ��ƵŐ͖Ϯϳ;ϱͿ͗ϲϳϮͲϴ͘� �d���ϴϮϵϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
hilgardii

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŽƵŐůĂƐ͕�,͘�͕͘��ƌƵĞƐƐ͕�t͘s͘�;ϭϵϯϲͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ĨƌŽŵ�ĐĂůŝĨŽƌŶŝĂ�
ǁŝŶĞ͗�>ĂĐƚŽďĂĐŝůůƵƐ�ŚŝůŐĂƌĚŝŝ͘�&ŽŽĚ�ZĞƐ͘�ϭ͕�ϭϭϯʹϭϭϵ͘

�d���ϴϮϵϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus kefiri �ĂŝƌǇ

<ĂŶĚůĞƌ͕�K͕͘�<ƵŶĂƚŚ͕�W͘�;ϭϵϴϯďͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�Ă�
ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ŬĞĨŝƌ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϰ͕�
ϮϴϲʹϮϵϰ͘

�d���ϯϱϰϭϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
kisonensis WůĂŶƚ��ĂƐĞĚ

tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�,͕͘�
<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͘�;ϮϬϬϵͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
otakiensis WůĂŶƚ��ĂƐĞĚ

tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�,͕͘�
<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͘�;ϮϬϬϵͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
parabuchneri �ĂŝƌǇ

,ĞŶƌŝͲ�ƵďĞƌŶĞƚ͕�^͕͘��ĞƐŵĂƐƵƌĞƐ͕�E͕͘�'ƵĠŐƵĞŶ͕�D͘�;ϮϬϬϴͿ͘��ŝǀĞƌƐŝƚǇ�
ĂŶĚ�ĚǇŶĂŵŝĐƐ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ƉŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ�ŽĨ�Z�K�
�ĂŵĞŵďĞƌƚ�ĐŚĞĞƐĞ͘��ĂŶ�:�DŝĐƌŽďŝŽů͘�ϮϬϬϴ�DĂƌ͖ϱϰ;ϯͿ͗ϮϭϴͲϮϴ͘ E�/D��

ϴϴϯϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
parabuchneri �ĂŬĞƌǇ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�WŚŝůůŝƉƐ͕��͘�͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϴͿ͘�EƵĐůĞŝĐ�ĂĐŝĚ�
ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ůĂĐƚŽďĂĐŝůůŝ͗�ĚĞƐĐƌŝƉƚŝŽŶ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůĞĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƉĂƌĂďƵĐŚŶĞƌŝ�ƐƉ͘�ŶŽǀ͘�&�D^�DŝĐƌŽďŝŽů͘�>Ğƚƚ͘�ϱϱ͕�ϭϲϯͲϭϲϴ͘ E�/D��

ϴϴϯϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϲϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϲϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
parafarraginis �ĂŝƌǇ

�ĂŶŝƌĂƚŝ͕��͘&͕͘��ďĂƚĞŵĂƌĐŽ͕�D͘:ƌ͕͘�^ĂŶĚĞƐ͕�^͘,͘�ĚĞ��͕͘�EŝĐŽůŝ͕�:͘Z͕͘�
EƵŶĞƐ͕��͘�͕͘�EĞƵŵĂŶŶ͕��͘�;ϮϬϭϱͿ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĨƌŽŵ��ƌĂǌŝůŝĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ĨŽƌ�ƉŽƚĞŶƚŝĂů�ƵƐĞ�ĂƐ�ƐƚĂƌƚĞƌ�Žƌ�ƉƌŽďŝŽƚŝĐ�
ĐƵůƚƵƌĞƐ͘��ŶĂĞƌŽďĞ�ϯϮ͕�ϳϬͲϳϲ͘ �^D�ϭϴϯϵϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
parafarraginis WůĂŶƚ��ĂƐĞĚ

tƵ͕�:͕͘��Ƶ͕�Z͕͘�'ĂŽ͕�D͕͘�^Ƶŝ͕�z͕͘�yŝƵ͕�>͘�ĂŶĚ�tĂŶŐ͕�y͘�;ϮϬϭϰͿ͘�EĂƚƵƌĂůůǇ�
KĐĐƵƌƌŝŶŐ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�dŽŵĂƚŽ�WŽŵĂĐĞ�^ŝůĂŐĞ͕�
�ƐŝĂŶ��ƵƐƚƌĂůĂƐ͘�:͘��Ŷŝŵ͘�^Đŝ͘�Ϯϳ͕�ϲϰϴͲϲϱϳ͘�

DŽŶƚĂŹŽ͕��͕͘�^ĄŶĐŚĞǌ͕��͘,͕͘��ĂƐĂĚŽ͕�&͘:͕͘��ĞĂƚŽ͕�s͘D͕͘��ĂƐƚƌŽ͕��͘�
;ϮϬϭϯͿ͘��ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ĂƐĐŽƌďŝĐ�ĂĐŝĚ�ĂŶĚ�ƉŽƚĂƐƐŝƵŵ�ƐŽƌďĂƚĞ�ďǇ�
ĚŝĨĨĞƌĞŶƚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉĂĐŬĞĚ�ŐƌĞĞŶ�ŽůŝǀĞƐ͘�
&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϯϰ͕�ϳͲϭϭ͘�

�^D�ϭϴϯϵϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus 
parakefiri �ĂŝƌǇ

dĂŬŝǌĂǁĂ͕�^͕͘�<ŽũŝŵĂ͕�^͕͘�dĂŵƵƌĂ͕�^͕͘�&ƵũŝŶĂŐĂ͕�^͕͘��ĞŶŶŽ͕�z͕͘�EĂŬĂƐĞ͕�
d͘ ;ϭϵϵϰͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬĞĨŝƌŐƌĂŶƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ
ƉĂƌĂŬĞĨŝƌ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϯϱʹϰϯϵ͘ �d���ϱϭϲϰϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus rapi WůĂŶƚ��ĂƐĞĚ

tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�,͕͘�
<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͘�;ϮϬϬϵͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Lentilactobacillus Lentilactobacillus sunkii WůĂŶƚ��ĂƐĞĚ

tĂƚĂŶĂďĞ͕�<͕͘�&ƵũŝŵŽƚŽ͕�:͕͘�dŽŵŝŝ͕�z͕͘�^ĂƐĂŵŽƚŽ͕�D͕͘�DĂŬŝŶŽ͕�,͕͘�
<ƵĚŽ͕͘�z͕͘�KŬĂĚĂ͕�^͘�;ϮϬϬϵͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŬŝƐŽŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽƚĂŬŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƌĂƉŝ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐƵŶŬŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƐƵŶŬŝ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϳϱϰͲϳϲϬ͘

�^D�ϭϵϵϬϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc carnosum DĞĂƚ

��ŵĂƌĞƚƚŝ͕��͕͘�^ĐŚůƵŶĚƚ͕�:͘�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘��ƌĂĨƚ�ŐĞŶŽŵĞ�ƐĞƋƵĞŶĐĞƐ�
ŽĨ�ϭϮ�>ĞƵĐŽŶŽƐƚŽĐ�ĐĂƌŶŽƐƵŵ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĐŽŽŬĞĚ�ŚĂŵ�
ƉĂĐŬĂŐĞĚ�ŝŶ�Ă�ŵŽĚŝĨŝĞĚ�ĂƚŵŽƐƉŚĞƌĞ�ĂŶĚ�ĨƌŽŵ�ĨƌĞƐŚ�ƐĂƵƐĂŐĞƐ͘�
DŝĐƌŽďŝŽů�ZĞƐŽƵƌ��ŶŶŽƵŶĐ͘�ϵ͕�ĞϭϮϰϳʹĞϭϮϭϵ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬ
DZ�͘ϬϭϮϰϳͲϭϵ

�d���ϰϵϯϲϳ

^ŚĂǁ͕��͘'͕͘�,ĂƌĚŝŶŐ͕��͘�͘�;ϭϵϴϵͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ŐĞůŝĚƵŵ�ƐƉ͘�ŶŽǀ�ĂŶĚ�ƐƉ͘�ŶŽǀ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŐĞůŝĚƵŵ�
ĨƌŽŵ�ĐŚŝůůƐƚŽƌĞĚ�ŵĞĂƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�
ϮϭϳʹϮϮϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc carnosum ^ĞĂĨŽŽĚ

:ĞƉƉĞƐĞŶ͕�s͘&͘�ĂŶĚ�,ƵƐƐ͕�,͘,͘�;ϭϵϵϰͿ͘���ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�
ĂŶƚĂŐŽŶŝƐƚŝĐ�ĂĐƚŝǀŝƚǇ�ŽĨ�>���ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĐŚŝůůĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚƐ�/:&D�
ϭϴ�ƉϯϬϱͲϯϮϬ �d���ϰϵϯϲϳ

^ŚĂǁ͕��͘'͕͘�,ĂƌĚŝŶŐ͕��͘�͘�;ϭϵϴϵͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ŐĞůŝĚƵŵ�ƐƉ͘�ŶŽǀ�ĂŶĚ�ƐƉ͘�ŶŽǀ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŐĞůŝĚƵŵ�
ĨƌŽŵ�ĐŚŝůůƐƚŽƌĞĚ�ŵĞĂƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�
ϮϭϳʹϮϮϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc carnosum WůĂŶƚ��ĂƐĞĚ

��:ƵŶŐ͕�:͘z͘�Ğƚ�Ăů͘�;ϮϬϭϯͿ͘�DĞƚĂƚƌĂŶƐĐƌŝƉƚŽŵŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂů�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ĚƵƌŝŶŐ�ŬŝŵĐŚŝ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͕͘�ϭϲϯ͕�ϭϳϭͲϭϳϵ͘

�zĂŵĂŶĞƌ͕��͘/͕͘�^ĞǌĞŶ͕�/͘z͘�ĂŶĚ�dĂŶƌŝƐĞǀĞŶ͕��͘�;ϮϬϭϬͿ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�
ƉƐǇĐŚƌŽƚƌŽƉŚŝĐ�>ĞƵĐŽŶŽƐƚŽĐ�ƐƉƉ͘�ĨƌŽŵ�ŶĂƚŝǀĞ�ĨƌƵŝƚƐ͕�ĂŶĚ�ƐƚƵĚŝĞƐ�ŽŶ�
ƚŚĞŝƌ�ĚĞǆƚƌĂŶƐƵĐƌĂƐĞƐ͘�&ŽŽĚ�^Đŝ͘��ŝŽƚĞĐŚŶŽů͕͘�ϭϵ͕�ϭϳϱͲϭϴϰ͘

�d���ϰϵϯϲϳ

^ŚĂǁ͕��͘'͕͘�,ĂƌĚŝŶŐ͕��͘�͘�;ϭϵϴϵͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ŐĞůŝĚƵŵ�ƐƉ͘�ŶŽǀ�ĂŶĚ�ƐƉ͘�ŶŽǀ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŐĞůŝĚƵŵ�
ĨƌŽŵ�ĐŚŝůůƐƚŽƌĞĚ�ŵĞĂƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�
ϮϭϳʹϮϮϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc carnosum WůĂŶƚ��ĂƐĞĚ

��'Ƶ͕�:͘�Ğƚ�Ăů͘�;ϮϬϭϴͿ͘��ŝŽŐĞŶŝĐ�ĂŵŝŶĞƐ�ĐŽŶƚĞŶƚ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�
ďĂĐƚĞƌŝĂů�ĂŶĚ�ĨƵŶŐĂů�ĚŝǀĞƌƐŝƚǇ�ŝŶ�ƐƚŝŶŬǇ�ƚŽĨƵ�Ͳ���ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�
ƐŽǇ�ĐƵƌĚ͘�>td͕�ϴϴ͕�ϮϲͲϯϰ͘ �d���ϰϵϯϲϳ

^ŚĂǁ͕��͘'͕͘�,ĂƌĚŝŶŐ͕��͘�͘�;ϭϵϴϵͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ŐĞůŝĚƵŵ�ƐƉ͘�ŶŽǀ�ĂŶĚ�ƐƉ͘�ŶŽǀ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŐĞůŝĚƵŵ�
ĨƌŽŵ�ĐŚŝůůƐƚŽƌĞĚ�ŵĞĂƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�
ϮϭϳʹϮϮϯ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϲϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϲϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc citreum �ĂŝƌǇ

<ŝŵ͕�D͘:͕͘�>ĞĞ͕�,͘t͕͘�>ĞĞ͕�D͘�͕͘�ZŽŚ͕�^͘t͕͘�<ŝŵ͕�d͘t͘�;ϮϬϭϵͿ͘�DŝǆĞĚ�
ƐƚĂƌƚĞƌ�ŽĨ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ĨŽƌ�ĞǆƚĞŶĚŝŶŐ�
ŬŝŵĐŚŝ�ƐŚĞůĨͲůŝĨĞ͘�:�DŝĐƌŽďŝŽů͘�ϮϬϭϵ�:ƵŶ͖ϱϳ;ϲͿ͗ϰϳϵͲϰϴϰ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬ
ƐϭϮϮϳϱͲϬϭϵͲϵϬϰϴͲϬ͘��ƉƵď�ϮϬϭϵ�DĂǇ�Ϯϳ͘�WD/�͗�ϯϭϬϳϯϴϵϵ �d���ϭϯϭϰϲ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϵ͕�ϮϳϵͲϮϴϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc citreum ^ĞĂĨŽŽĚ

WĂůƵĚĂŶͲDƺůůĞƌ͕��͘�;ϭϵϵϵͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�dŚĂŝ�ůŽǁͲƐĂůƚ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�ĂŶĚ�ƚŚĞ�ƌŽůĞ�
ŽĨ�ŐĂƌůŝĐ�ĂƐ�ƐƵďƐƚƌĂƚĞ�ĨŽƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϰϲ͕�
ϮϭϵͲϮϵ͘ �d���ϭϯϭϰϲ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϵ͕�ϮϳϵͲϮϴϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc citreum �ĂŬĞƌǇ

DŝůĂŶŽǀŝđ͕�s͕͘�KƐŝŵĂŶŝ͕��͕͘�'ĂƌŽĨĂůŽ͕��͕͘��ĞůůĞŐŐŝĂ͕�>͕͘�DĂŽůŽŶŝ͕�
�͕͘��ĂƌĚŝŶĂůŝ͕�&͕͘�DŽǌǌŽŶ͕�D͕͘�&ŽůŝŐŶŝ͕�Z͕͘��ƋƵŝůĂŶƚŝ͕�>͕͘��ůĞŵĞŶƚŝ͕�
&͘ ;ϮϬϮϬͿ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�ĐĞƌĞĂůͲƐŽƵƌĐĞĚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂƐ
ĐĂŶĚŝĚĂƚĞ�ƐƚĂƌƚĞƌƐ�ĨŽƌ�ƚŚĞ�ďĂŬŝŶŐ�ŝŶĚƵƐƚƌǇ͘�W>Ž^�KŶĞ͘�ϮϬϮϬ�:Ƶů�
Ϯϯ͖ϭϱ;ϳͿ͗ĞϬϮϯϲϭϵϬ͘�ĚŽŝ͗�ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϮϯϲϭϵϬ͘�WD/�͗�
ϯϮϳϬϮϬϲϴ͖�WD�/�͗�WD�ϳϯϳϳϰϰϰ

�d���ϭϯϭϰϲ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϵ͕�ϮϳϵͲϮϴϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc citreum WůĂŶƚ��ĂƐĞĚ

�ŚŽŝ͕�/͘<͕͘�:ƵŶŐ͕�^͘,͕͘�<ŝŵ͕��͘:͕͘�WĂƌŬ͕�^͘z͕͘�<ŝŵ͕�:͕͘�,ĂŶ͕�,͘h͘�
;ϮϬϬϯͿ͘�EŽǀĞů�>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ƐǇƐƚĞŵ�ĨŽƌ�ƚŚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ŬŝŵĐŚŝ͕�Ă�ĨĞƌŵĞŶƚĞĚ�ĐĂďďĂŐĞ�ƉƌŽĚƵĐƚ͘��ŶƚŽŶŝĞ�sĂŶ�
>ĞĞƵǁĞŶŚŽĞŬ͘�ϮϬϬϯ͖ϴϰ;ϰͿ͗ϮϰϳͲϱϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϮϯͬĂ͗ϭϬϮϲϬϱϬϰϭϬϳϮϰ͘�
WD/�͗�ϭϰϱϳϰϭϬϭ͘

�d���ϭϯϭϰϲ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϵ͕�ϮϳϵͲϮϴϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc citreum WůĂŶƚ��ĂƐĞĚ

&ĂŶŐ�&ĞŶŐ͕�YŝŶŐƋŝŶŐ��ŚŽƵ͕�zĂŶĨĂŶŐ�zĂŶŐ͕�&ĂŶŐŬƵŶ��ŚĂŽ͕�ZĞŶƉĞŶŐ�
�Ƶ͕�zĞ�,ĂŶ͕�,ƵĂǌŚŝ�yŝĂŽ͕��ŚŝũŝĂŶŐ��ŚŽƵ͘�;ϮϬϭϴͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
ŚŝŐŚůǇ�ďƌĂŶĐŚĞĚ�ĚĞǆƚƌĂŶ�ƉƌŽĚƵĐĞĚ�ďǇ�>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ��ͲϮ�ĨƌŽŵ�
ƉŝŶĞĂƉƉůĞ�ĨĞƌŵĞŶƚĞĚ�ƉƌŽĚƵĐƚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ��ŝŽůŽŐŝĐĂů�
DĂĐƌŽŵŽůĞĐƵůĞƐ͕�sŽůƵŵĞ�ϭϭϯ͕�ϮϬϭϴ͕�WĂŐĞƐ�ϰϱͲϱϬ͕

�d���ϭϯϭϰϲ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϵ͕�ϮϳϵͲϮϴϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc citreum �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ƐĐĂůĂŶƚĞ͕��͕͘�'ŝůĞƐͲ'ſŵĞǌ͕�D͕͘��ƐƋƵŝǀĞů�&ůŽƌĞƐ͕�'͕͘�DĂƚƵƐ��ĐƵŹĂ͕�s͕͘�
DŽƌĞŶŽͲdĞƌƌĂǌĂƐ͕�Z͕͘�>ſƉĞǌͲDƵŶŐƵşĂ͕��͕͘�>ĂƉƉĞͲKůŝǀĞƌĂƐ͕�W͘�;ϮϬϭϮͿ͘�
WƵůƋƵĞ�&ĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷ�,ĂŶĚď͘�WůĂŶƚͲ�ĂƐĞĚ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚ�
�ĞǀĞƌĂŐĞ�dĞĐŚŶŽů͕͘�^ĞĐŽŶĚ��ĚŝƚŝŽŶ͘��ĚŝƚĞĚ�ďǇ͗�,Ƶŝ�z,͘��Z��WƌĞƐƐ͕�
�ŽĐĂ�ZĂƚŽŶ͕�&>͖�ϮϬϭϮ͗ϲϵϭͲϳϬϲ͘

�d���ϭϯϭϰϲ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϯϵ͕�ϮϳϵͲϮϴϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc fallax WůĂŶƚ��ĂƐĞĚ

�ĂƌƌĂŶŐŽƵ͕�Z͘�;ϮϬϬϮͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĨĂůůĂǆ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂŶ�ŝŶĚƵƐƚƌŝĂů�ƐĂƵĞƌŬƌĂƵƚ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘

�ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϴ͕�ϮϴϳϳͲϴϰ͘

�d���ϳϬϬϬϬϲ

DĂƌƚŝŶĞǌͲDƵƌĐŝĂ͕��͘:͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϵϭͿ͘���
ƉŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ĂŶ�ĂƚǇƉŝĐĂů�ůĞƵĐŽŶŽƐƚŽĐ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ĨĂůůĂǆ�ƐƉ͘�ŶŽǀ͘�&�D^�
DŝĐƌŽďŝŽů͘�>Ğƚƚ͘�ϴϮ͕�ϱϱͲϲϬ͘�s>�ϰϬ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc holzapfelii WůĂŶƚ��ĂƐĞĚ

��Ğ��ƌƵǇŶĞ͕�<͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘��ĂƌŽůŝŶĞ͕�>͕͘��ŽĞŚƌŝŶŐĞƌ͕��͕͘�
�ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘��Ğ�sƵǇƐ͕�>͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϳͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
�ƚŚŝŽƉŝĂŶ�ĐŽĨĨĞĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�
ŽĨ�ŚŽƵƐĞŬĞĞƉŝŶŐ�ŐĞŶĞƐ�ĨŽƌ�ĚĞůŝŶĞĂƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϵϱϮͲϮϵϱϵ͘

�^D�ϮϬϭϴϵ

��Ğ��ƌƵǇŶĞ͕�<͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘��ĂƌŽůŝŶĞ͕�>͕͘�
�ŽĞŚƌŝŶŐĞƌ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
�Ğ�sƵǇƐ͕�>͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϳͿ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
�ƚŚŝŽƉŝĂŶ�ĐŽĨĨĞĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�
ŽĨ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŚŽƵƐĞŬĞĞƉŝŶŐ�ŐĞŶĞƐ�ĨŽƌ�
ĚĞůŝŶĞĂƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϵϱϮͲϮϵϱϵ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϳϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϳϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc holzapfelii WůĂŶƚ��ĂƐĞĚ

:ĞŽŶŐ͕�^͘,͕͘�>ĞĞ͕�^͘,͕͘�:ƵŶŐ͕�:͘z͕͘��ŚŽŝ͕��͘:͕͘�:ĞŽŶ͕��͘K͘�;ϮϬϭϯͿ͘�
DŝĐƌŽďŝĂů�ƐƵĐĐĞƐƐŝŽŶ�ĂŶĚ�ŵĞƚĂďŽůŝƚĞ�ĐŚĂŶŐĞƐ�ĚƵƌŝŶŐ�ůŽŶŐͲƚĞƌŵ�
ƐƚŽƌĂŐĞ�ŽĨ�<ŝŵĐŚŝ͘�:�&ŽŽĚ�^Đŝ͘�ϮϬϭϯ�DĂǇ͖ϳϴ;ϱͿ͗DϳϲϯͲϵ͘�ĚŽŝ͗�
ϭϬ͘ϭϭϭϭͬϭϳϱϬͲϯϴϰϭ͘ϭϮϬϵϱ͘��ƉƵď�ϮϬϭϯ��Ɖƌ�ϯ͘�WD/�͗�ϮϯϱϱϬϴϰϮ �^D�ϮϬϭϴϵ

��Ğ��ƌƵǇŶĞ͕�<͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘��ĂƌŽůŝŶĞ͕�>͕͘�
�ŽĞŚƌŝŶŐĞƌ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
�Ğ�sƵǇƐ͕�>͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϳͿ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
�ƚŚŝŽƉŝĂŶ�ĐŽĨĨĞĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�
ŽĨ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŚŽƵƐĞŬĞĞƉŝŶŐ�ŐĞŶĞƐ�ĨŽƌ�
ĚĞůŝŶĞĂƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϵϱϮͲϮϵϱϵ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc holzapfelii �ĂŬĞƌǇ

�ůŝĐĞ�s͘�DŽƌŽŶŝ͕��ůŬĞ�<͘��ƌĞŶĚƚ͕�&ĂďŝŽ��Ăů��ĞůůŽ͘�;ϮϬϭϭͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�
ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ǇĞĂƐƚƐ�ŝŶ�ƐƉŽŶƚĂŶĞŽƵƐůǇͲĨĞƌŵĞŶƚĞĚ�
ďƵĐŬǁŚĞĂƚ�ĂŶĚ�ƚĞĨĨ�ƐŽƵƌĚŽƵŐŚƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕sŽůƵŵĞ�Ϯϴ͕�
/ƐƐƵĞ�ϯ͕�ϮϬϭϭ �^D�ϮϬϭϴϵ

�Ğ��ƌƵǇŶĞ͕�<͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘��ĂƌŽůŝŶĞ͕�>͕͘�
�ŽĞŚƌŝŶŐĞƌ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
�Ğ�sƵǇƐ͕�>͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϳͿ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ŚŽůǌĂƉĨĞůŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
�ƚŚŝŽƉŝĂŶ�ĐŽĨĨĞĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�
ŽĨ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŚŽƵƐĞŬĞĞƉŝŶŐ�ŐĞŶĞƐ�ĨŽƌ�
ĚĞůŝŶĞĂƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ƐƉĞĐŝĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϵϱϮͲϮϵϱϵ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc inhae WůĂŶƚ��ĂƐĞĚ

<ŝŵ͕��͕͘�>ĞĞ͕�:͕͘�:ĂŶŐ͕�:͕͘�<ŝŵ͕�:͕͘�,ĂŶ͕�,͘�;ϮϬϬϯͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŝŶŚĂĞ�ƐƉ͘�
ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϯ͕�ϭϭϮϯͲϭϭϮϲ͘ �^D�ϭϱϭϬϭ

<ŝŵ͕��͕͘�>ĞĞ͕�:͕͘�:ĂŶŐ͕�:͕͘�<ŝŵ͕�:͕͘�,ĂŶ͕�,͘�;ϮϬϬϯͿ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ŝŶŚĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϯ͕�
ϭϭϮϯͲϭϭϮϲ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc kimchii WůĂŶƚ��ĂƐĞĚ

:ƵŶŐ͕�:͘z͕͘�:ĞŽŶŐ͕�:͘t͕͘�>ĞĞ͕�^͘z͕͘�:ŝŶ͕�,͘D͕͘��ŚŽŝ͕�,͘t͕͘�ZǇƵ͕��͘'͕͘�
,ĂŶ͕�^͘^͕͘�<ĂŶŐ͕�,͘<͕͘��ŚƵŶŐ͕��͘:͕͘��ŚŽŝ͕�<͘D͘�;ϮϬϭϵͿ͘��ŽŵƉůĞƚĞ�
'ĞŶŽŵĞ�^ĞƋƵĞŶĐĞ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ�^ƚƌĂŝŶ�E<:Ϯϭϴ͕�/ƐŽůĂƚĞĚ�
ĨƌŽŵ�,ŽŵĞŵĂĚĞ�<ŝŵĐŚŝ͘�DŝĐƌŽďŝŽů�ZĞƐŽƵƌ��ŶŶŽƵŶĐ͘�ϮϬϭϵ�:Ƶů�
ϯ͖ϴ;ϮϳͿ͗ĞϬϬϯϲϳͲϭϵ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬDZ�͘ϬϬϯϲϳͲϭϵ͘�WD/�͗�ϯϭϮϳϬϭϵϬ͖�
WD�/�͗�WD�ϲϲϬϲϵϬϰ

/D^Eh�ϭϭϭϱϰ

<ŝŵ͕�:͕͘��ŚƵŶ͕�:͕͘�,ĂŶ͕�,͘h͘�;ϮϬϬϬͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ŬŝŵĐŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϵϭϱͲϭϵϭϵ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc kimchii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

dŽƌƌĞƐͲZŽĚƌşŐƵĞǌ͕�/͕͘�ZŽĚƌşŐƵĞǌͲ�ůĞŐƌşĂ͕�D͘�͕͘�DŝƌĂŶĚĂͲDŽůŝŶĂ͕�
�͘ Ğƚ�Ăů͘�;ϮϬϭϰͿ͘�^ĐƌĞĞŶŝŶŐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ
ƉŽůǇƐĂĐĐŚĂƌŝĚĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�>ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ
ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ƉƵůƋƵĞ�ďĞǀĞƌĂŐĞ͘�^ƉƌŝŶŐĞƌWůƵƐ�ϯ͕�ϱϴϯ͘

/D^Eh�ϭϭϭϱϰ

<ŝŵ͕�:͕͘��ŚƵŶ͕�:͕͘�,ĂŶ͕�,͘h͘�;ϮϬϬϬͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�
ŬŝŵĐŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϵϭϱͲϭϵϭϵ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc lactis �ĂŝƌǇ �ĂƌŽƵĚŝ͕��͘�͘�;ϭϵϳϲͿ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ůĂďĂŶ͘�:�
�ĂŝƌǇ�^Đŝ͘�ϱϵ͕�ϮϬϬͲϮ �d���ϭϵϮϱϲ 'ĂƌǀŝĞ͕��͘/͘�;ϭϵϲϬͿ͘�dŚĞ�ŐĞŶƵƐ�>ĞƵĐŽŶŽƐƚŽĐ�ĂŶĚ�ŝƚƐ�

ŶŽŵĞŶĐůĂƚƵƌĞ͘�:͘��ĂŝƌǇ�ZĞƐ͘�Ϯϳ͕�ϮϴϯʹϮϵϮ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc lactis �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŽƌĂ͕�^͘^͕͘�<ĞŽƚ͕�:͕͘��ĂƐ͕�^͕͘�^ĂƌŵĂ͕�<͕͘��ĂƌŽŽĂŚ͕�D͘�;ϮϬϭϲͿ͘�
DĞƚĂŐĞŶŽŵŝĐƐ�ĂŶĂůǇƐŝƐ�ŽĨ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚŝĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
Ă�ƚƌĂĚŝƚŝŽŶĂů�ƌŝĐĞ�ǁŝŶĞ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�;yĂũͲƉŝƚŚĂͿ�ŽĨ��ƐƐĂŵ͕�/ŶĚŝĂ͘�ϯ�
�ŝŽƚĞĐŚ͘�ϮϬϭϲ��ĞĐ͖ϲ;ϮͿ͗ϭϱϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϯϮϬϱͲϬϭϲͲϬϰϳϭͲϭ͘��ƉƵď�
ϮϬϭϲ�:Ƶů�ϭϱ͘�WD/�͗�ϮϴϯϯϬϮϮϱ͖�WD�/�͗�WD�ϰϵϰϳϬϱϬ͘

�ůŝǌĂƋƵşǀĞů͕�W͕͘�WĠƌĞǌͲ�ĂƚĂůƵŹĂ͕��͕͘�zĠƉĞǌ͕��͕͘��ƌŝƐƚŝŵƵŹŽ͕��͕͘�:ŝŵĠŶĞǌ͕�
�͕͘��ŽĐĐŽŶĐĞůůŝ͕�W͘^͕͘�sŝŐŶŽůŽ͕�'͕͘��ǌŶĂƌ͕�Z͘�;ϮϬϭϱͿ͘�WǇƌŽƐĞƋƵĞŶĐŝŶŐ�
ǀƐ͘�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ĂŶĂůǇǌĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ĐŚŝĐŚĂ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�ŵĂŝǌĞͲďĂƐĞĚ�ĨĞƌŵĞŶƚĞĚ�ďĞǀĞƌĂŐĞ�
ĨƌŽŵ�EŽƌƚŚǁĞƐƚĞƌŶ��ƌŐĞŶƚŝŶĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ��Ɖƌ�
Ϯ͖ϭϵϴ͗ϵͲϭϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϰ͘ϭϮ͘ϬϮϳ͘��ƉƵď�ϮϬϭϰ��ĞĐ�
Ϯϳ͘ WD/�͗�Ϯϱϱϴϰϳϳϳ͘

�d���ϭϵϮϱϲ

'ĂƌǀŝĞ͕��͘/͘�;ϭϵϲϬͿ͘�dŚĞ�ŐĞŶƵƐ�>ĞƵĐŽŶŽƐƚŽĐ�ĂŶĚ�ŝƚƐ�
ŶŽŵĞŶĐůĂƚƵƌĞ͘�:͘��ĂŝƌǇ�ZĞƐ͘�Ϯϳ͕�ϮϴϯʹϮϵϮ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϳϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϳϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc lactis WůĂŶƚ��ĂƐĞĚ

DŽŽŶ͕�:͘^͕͘��ŚŽŝ͕�,͘^͕͘�^ŚŝŶ͕�^͘z͕͘�EŽŚ͕�^͘:͕͘�:ĞŽŶ͕��͘K͕͘�,ĂŶ͕�E͘^͘�
;ϮϬϭϱͿ͘�'ĞŶŽŵĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƉŽƚĞŶƚŝĂů�ƉƌŽďŝŽƚŝĐ�ƐƚƌĂŝŶ�
>ĞƵĐŽŶŽƐƚŽĐ�ůĂĐƚŝƐ��&�>ϬϬϱ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�:�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�
DĂǇ͖ϱϯ;ϱͿ͗ϯϯϳͲϰϮ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϮϮϳϱͲϬϭϱͲϱϬϵϬͲϴ͘��ƉƵď�ϮϬϭϱ�DĂǇ�
ϯ͘ WD/�͗�ϮϱϵϯϱϯϬϱ͘

^ĂƌĂǀĂŶĂŶ͕��͕͘�^ŚĞƚƚǇ͕�W͘<͘�;ϮϬϭϱͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
ĞǆŽƉŽůǇƐĂĐĐŚĂƌŝĚĞ�ĨƌŽŵ�>ĞƵĐŽŶŽƐƚŽĐ�ůĂĐƚŝƐ�<�ϭϭϳϰϵϲ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ŝĚůŝ�ďĂƚƚĞƌ͘�/Ŷƚ�:��ŝŽů�DĂĐƌŽŵŽů͘�ϮϬϭϲ�^ĞƉ͖ϵϬ͗ϭϬϬͲϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũďŝŽŵĂĐ͘ϮϬϭϱ͘ϬϮ͘ϬϬϳ͘��ƉƵď�ϮϬϭϱ�&Ğď�ϭϰ͘�WD/�͗�Ϯϱϲϴϳϰϳϴ͘

�ŚĞŶ͕�z͘^͕͘�tƵ͕�,͘�͕͘�>Ž͕�,͘z͕͘�>ŝŶ͕�t͘�͕͘�,ƐƵ͕�t͘,͕͘�>ŝŶ͕��͘t͕͘�
>ŝŶ͕�W͘z͕͘�zĂŶĂŐŝĚĂ͕�&͘�;ϮϬϭϮͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ũŝĂŶŐͲŐƵĂ�;ĨĞƌŵĞŶƚĞĚ�ĐƵĐƵŵďĞƌƐͿ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ŝŶ�dĂŝǁĂŶ͘�:�^Đŝ�&ŽŽĚ��ŐƌŝĐ͘�ϮϬϭϮ��ƵŐ�
ϭϱ͖ϵϮ;ϭϬͿ͗ϮϬϲϵͲϳϱ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϮͬũƐĨĂ͘ϱϱϴϯ͘��ƉƵď�ϮϬϭϮ�:ĂŶ�Ϯϯ͘�WD/�͗�
ϮϮϮϳϭϲϮϵ͘

�d���ϭϵϮϱϲ

'ĂƌǀŝĞ͕��͘/͘�;ϭϵϲϬͿ͘�dŚĞ�ŐĞŶƵƐ�>ĞƵĐŽŶŽƐƚŽĐ�ĂŶĚ�ŝƚƐ�
ŶŽŵĞŶĐůĂƚƵƌĞ͘�:͘��ĂŝƌǇ�ZĞƐ͘�Ϯϳ͕�ϮϴϯʹϮϵϮ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
mesenteroides

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�

ƐƵďƐƉ͘�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

�ĂŝƌǇ

�Ğ�WĂƐƋƵĂůĞ͕�/͕͘��ŝ��ĂŐŶŽ͕�Z͕͘��ƵĐŚŝŶ͕�^͕͘��Ğ��ŶŐĞůŝƐ͕�D͕͘�'ŽďďĞƚƚŝ͕�
D͘ ;ϮϬϭϵͿ͘�hƐĞ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ŵĞƐŽƉŚŝůŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂƐ
ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ŵĂŬŝŶŐ�WĞĐŽƌŝŶŽ��ƌŽƚŽŶĞƐĞ�ĐŚĞĞƐĞ͗��ĨĨĞĐƚ�ŽŶ
ĐŽŵƉŽƐŝƚŝŽŶĂů͕�ŵŝĐƌŽďŝŽůŽŐŝĐĂů�ĂŶĚ�ďŝŽĐŚĞŵŝĐĂů�ĂƚƚƌŝďƵƚĞƐ͘�&ŽŽĚ�ZĞƐ
/Ŷƚ͘�ϮϬϭϵ�&Ğď͖ϭϭϲ͗ϭϯϰϰͲϭϯϱϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĨŽŽĚƌĞƐ͘ϮϬϭϴ͘ϭϬ͘ϬϮϰ͘
�ƉƵď�ϮϬϭϴ�KĐƚ�ϵ͘�WD/�͗�ϯϬϳϭϲϵϮϰ͘

^ĞŝǆĂƐ͕�&͘E͕͘�ZŝŽƐ͕��͘�͕͘�DĂƌƚŝŶĞǌ�ĚĞ�KůŝǀĞŝƌĂ͕��͘>͕͘��ĞůŽƚŝ͕�s͕͘�
WŽǀĞĚĂ͕�:͘D͘�;ϮϬϭϴͿ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ĂƌƚŝƐĂŶĂů�^ĞƌƌĂŶŽ��ĂƚĂƌŝŶĞŶƐĞ�ĐŚĞĞƐĞ�ĨŽƌ�ƵƐĞ�ĂƐ�ĂĚũƵŶĐƚƐ�ŝŶ�ĐŚĞĞƐĞ�
ŵĂŶƵĨĂĐƚƵƌĞ͘�:�^Đŝ�&ŽŽĚ��ŐƌŝĐ͘�ϮϬϭϴ��ƵŐ͖ϵϴ;ϭϬͿ͗ϯϴϵϵͲϯϵϬϲ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϬϮͬũƐĨĂ͘ϴϵϬϳ͘��ƉƵď�ϮϬϭϴ�&Ğď�Ϯϲ͘�WD/�͗�ϮϵϯϲϰϱϬϴ͘

�ĞŶŚĞĚĚŝ͕�t͕͘�,ĞůůĂů͕��͘�;ϮϬϭϵͿ͘�dĞĐŚŶŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�
ƐĞŶƐŽƌǇ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�Ă�ƚƌĂĚŝƚŝŽŶĂů��ůŐĞƌŝĂŶ�ĨƌĞƐŚ�ĐŚĞĞƐĞ�ĐůŽƚƚĞĚ�
ǁŝƚŚ��ǇŶĂƌĂ�ĐĂƌĚƵŶĐƵůƵƐ�>͘�ĨůŽǁĞƌƐ�ĂŶĚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�:�&ŽŽĚ�
^Đŝ�dĞĐŚŶŽů͘�ϮϬϭϵ�:Ƶů͖ϱϲ;ϳͿ͗ϯϰϯϭͲϯϰϯϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϯϭϵϳͲϬϭϵͲ
ϬϯϴϮϴͲϬ͘��ƉƵď�ϮϬϭϵ�:ƵŶ�ϭϬ͘�WD/�͗�ϯϭϮϳϰϵϭϭ͖�WD�/�͗�WD�ϲϱϴϭϵϴϴ͘

^ŝůǀĂ͕�>͘&͕͘��ĂƐĞůůĂ͕�d͕͘�'ŽŵĞƐ͕��͘^͕͘�EŽŐƵĞŝƌĂ͕�D͘�͕͘��Ğ��ĞĂ�>ŝŶĚŶĞƌ͕�
:͕͘�WĞŶŶĂ͕��͘>͘�;ϮϬϭϱͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ��ƌĂǌŝůŝĂŶ�ǁĂƚĞƌ�ďƵĨĨĂůŽ�ŵŽǌǌĂƌĞůůĂ�ĐŚĞĞƐĞ͘�:�&ŽŽĚ�^Đŝ͘�ϮϬϭϱ�
&Ğď͖ϴϬ;ϮͿ͗DϰϭϭͲϳ͘�ĚŽŝ͗�ϭϬ͘ϭϭϭϭͬϭϳϱϬͲϯϴϰϭ͘ϭϮϳϳϭ͘��ƉƵď�ϮϬϭϱ�:ĂŶ�ϭϲ͘�
WD/�͗�Ϯϱϱϵϳϲϰϲ͘

�d���ϴϮϵϯ

sĂŶ�dŝĞŐŚĞŵ͕�W͘�͘>͘�;ϭϴϳϴͿ͘�^Ƶƌ�ůĂ�ŐŽŵŵĞ�ĚĞ�
ƐƵĐƌĞƌŝĞ͘��ŶŶ͘�^Đŝ͘�EĂƚ͘��Žƚ͕͘�ϲĞ�^Ğƌ͘�ϲϳ͕�ϭϴϬʹϮϬϮ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
mesenteroides

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�

ƐƵďƐƉ͘�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

WůĂŶƚ��ĂƐĞĚ

WĂƉĂĚĞůůŝ͕�D͕͘��ŽƵŵƉŽƉŽƵůŽƵ͕�'͕͘�'ĞŽƌŐĂůĂŬŝ͕�D͕͘��ŶĂƐƚĂƐŝŽƵ͕�Z͕͘�
DĂŶŽůŽƉŽƵůŽƵ͕��͕͘�>ǇƚƌĂ͕�/͕͘�WĂƉĂĚŝŵŝƚƌŝŽƵ͕�<͕͘�dƐĂŬĂůŝĚŽƵ͕��͘�;ϮϬϭϱͿ͘�
�ǀĂůƵĂƚŝŽŶ�ŽĨ�dǁŽ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�^ƚĂƌƚĞƌ��ƵůƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�
&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�EĂƚƵƌĂů��ůĂĐŬ�dĂďůĞ�KůŝǀĞƐ�;KůĞĂ�ĞƵƌŽƉĂĞĂ�>�Đǀ�
<ĂůĂŵŽŶͿ͘�WŽů�:�DŝĐƌŽďŝŽů͘�ϮϬϭϱ͖ϲϰ;ϯͿ͗ϮϲϱͲϳϭ͘�WD/�͗�Ϯϲϲϯϴϱϯϰ͘

WĞĚĞƌƐĞŶ͕��͘^͘�;ϭϵϲϮͿ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�
ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘�

:ƵŶŐ͕�:͘z͕͘�>ĞĞ͕�^͘,͕͘�>ĞĞ͕�^͘,͕͘�:ĞŽŶ͕��͘K͘�;ϮϬϭϮͿ͘��ŽŵƉůĞƚĞ�ŐĞŶŽŵĞ�
ƐĞƋƵĞŶĐĞ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƚƌĂŝŶ�:ϭϴ͕�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�:��ĂĐƚĞƌŝŽů͘�ϮϬϭϮ�&Ğď͖ϭϵϰ;ϯͿ͗ϳϯϬͲϭ͘�
ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬ:�͘ϬϲϰϵϴͲϭϭ͘�WD/�͗�ϮϮϮϰϳϱϯϬ͖�WD�/�͗�WD�ϯϮϲϰϬϲϴ͘

�d���ϴϮϵϯ

sĂŶ�dŝĞŐŚĞŵ͕�W͘�͘>͘�;ϭϴϳϴͿ͘�^Ƶƌ�ůĂ�ŐŽŵŵĞ�ĚĞ�
ƐƵĐƌĞƌŝĞ͘��ŶŶ͘�^Đŝ͘�EĂƚ͘��Žƚ͕͘�ϲĞ�^Ğƌ͘�ϲϳ͕�ϭϴϬʹϮϬϮ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
mesenteroides

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�

ƐƵďƐƉ͘�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ŽŶǀĂƵĚͲ&ƵŶĞů͕��͘�Θ�^ƚƌĂƐƐĞƌ�ĚĞ�^ĂĂĚ͕��͘D͘�;ϭϵϴϮͿ͘�WƵƌŝĨŝĐĂƚŝŽŶ�
ĂŶĚ�WƌŽƉĞƌƚŝĞƐ�ŽĨ�Ă�DĂůŽůĂĐƚŝĐ��ŶǌǇŵĞ�ĨƌŽŵ�Ă�^ƚƌĂŝŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�'ƌĂƉĞƐ͕��WW>/����E��
�Es/ZKED�Ed�>�D/�ZK�/K>K'z͕��ǀŽů͘�ϰϯ͕�EŽ͘�Ϯ͕�Ɖ�ϯϱϳͲϯϲϭ�

DƚƐŚĂůŝ͕�W͘^͕͘��ŝǀŽů͕��͕͘�ĚƵ�dŽŝƚ͕�D͘�;ϮϬϭϮͿ͘�W�Z�ĚĞƚĞĐƚŝŽŶ�ŽĨ�ĞŶǌǇŵĞͲ
ĞŶĐŽĚŝŶŐ�ŐĞŶĞƐ�ŝŶ�ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƚƌĂŝŶƐ�ŽĨ�ǁŝŶĞ�ŽƌŝŐŝŶ͕�
tŽƌůĚ�:�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͕�s͘Ϯϴ͕�Ɖ͘�ϭϰϰϯʹϭϰϰϵ

�d���ϴϮϵϯ

sĂŶ�dŝĞŐŚĞŵ͕�W͘�͘>͘�;ϭϴϳϴͿ͘�^Ƶƌ�ůĂ�ŐŽŵŵĞ�ĚĞ�
ƐƵĐƌĞƌŝĞ͘��ŶŶ͘�^Đŝ͘�EĂƚ͘��Žƚ͕͘�ϲĞ�^Ğƌ͘�ϲϳ͕�ϭϴϬʹϮϬϮ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϳϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϳϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
mesenteroides

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�

ƐƵďƐƉ͘�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ

DĞĂƚ�

^ĂŵĞůŝƐ͕�:͕͘�DĂƵƌŽŐĞŶĂŬŝƐ͕�&͘�ĂŶĚ�DĞƚĂǆŽƉŽƵůŽƐ͕�:͘�;ϭϵϵϰͿ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�
ĨĞƌŵĞŶƚĞĚ�'ƌĞĞŬ�ĚƌǇ�ƐĂůĂŵŝ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�Ϯϯ͕�ϭϳϵͲϭϵϲ͘

�ĂŶŝůŽǀŝĐ͕��͘�Ğƚ�Ăů͘�;ϮϬϭϭͿ͘�dŚĞ�ĐŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĚƵƌŝŶŐ�ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĂŶ�ĂƌƚŝƐĂŶ�^ĞƌďŝĂŶ�ƐĂƵƐĂŐĞ�;WĞƚƌŽǀƐŬĂ�
<ůŽďĄƐĂͿ͘�DĞĂƚ�^Đŝ͕͘�ϴϴ͕��ϲϲϴͲϲϳϰ͘

�d���ϴϮϵϯ

sĂŶ�dŝĞŐŚĞŵ͕�W͘�͘>͘�;ϭϴϳϴͿ͘�^Ƶƌ�ůĂ�ŐŽŵŵĞ�ĚĞ�
ƐƵĐƌĞƌŝĞ͘��ŶŶ͘�^Đŝ͘�EĂƚ͘��Žƚ͕͘�ϲĞ�^Ğƌ͘�ϲϳ͕�ϭϴϬʹϮϬϮ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
mesenteroides

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘ĐƌĞŵŽƌŝƐ

�ĂŝƌǇ

&ƌĂŶƚǌĞŶ͕��͘�͕͘�<Žƚ͕�t͕͘�WĞĚĞƌƐĞŶ͕�d͘�͕͘��ƌĚƂ͕�z͘D͕͘��ƌŽĂĚďĞŶƚ͕�:͘Z͕͘�
EĞǀĞ͕�,͕͘�,ĂŶƐĞŶ͕�>͘,͕͘��Ăů��ĞůůŽ͕�&͕͘�TƐƚůŝĞ͕�,͘D͕͘�<ůĞƉƉĞŶ͕�,͘W͕͘�
sŽŐĞŶƐĞŶ͕�&͘<͕͘�,ŽůŽ͕�,͘�;ϮϬϭϳͿ͘�'ĞŶŽŵŝĐ��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ��ĂŝƌǇ�
�ƐƐŽĐŝĂƚĞĚ�>ĞƵĐŽŶŽƐƚŽĐ�^ƉĞĐŝĞƐ�ĂŶĚ��ŝǀĞƌƐŝƚǇ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐƐ�
ŝŶ�hŶĚĞĨŝŶĞĚ�DŝǆĞĚ�DĞƐŽƉŚŝůŝĐ�^ƚĂƌƚĞƌ��ƵůƚƵƌĞƐ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�
ϮϬϭϳ�&Ğď�ϯ͖ϴ͗ϭϯϮ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϭϳ͘ϬϬϭϯϮ͘�WD/�͗�ϮϴϮϭϳϭϭϴ͖�
WD�/�͗�WD�ϱϮϴϵϵϲϮ͘

DĂŝŶǀŝůůĞ͕�/͕͘�ZŽďĞƌƚ͕�E͕͘�>ĞĞ͕��͕͘�&ĂƌŶǁŽƌƚŚ͕��͘Z͘�;ϮϬϬϲͿ͘�WŽůǇƉŚĂƐŝĐ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ŬĞĨŝƌ͘�^ǇƐƚ��ƉƉů�
DŝĐƌŽďŝŽů͘�ϮϬϬϲ�:ĂŶ͖Ϯϵ;ϭͿ͗ϱϵͲϲϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ƐǇĂƉŵ͘ϮϬϬϱ͘Ϭϳ͘ϬϬϭ͘�
�ƉƵď�ϮϬϬϱ��ƵŐ�ϭϱ͘�WD/�͗�ϭϲϰϮϯϲϱϳ͘

>ĂǌŽƐ͕��͘^͘�;ϭϵϵϯͿ͘�dŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚƌĂŚĂŶĂƐ͗�Ă�ŵŝůŬͲǁŚĞĂƚ�ĨůŽƵƌ�
ĐŽŵďŝŶĂƚŝŽŶ͘�WůĂŶƚ�&ŽŽĚƐ�,Ƶŵ�EƵƚƌ͘�ϰϰ͕�ϰϱͲϲϮ͘�

�d���ϭϵϮϱϰ

'ĂƌǀŝĞ͕��͘/͘�;ϭϵϴϯͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘��ƌĞŵŽƌŝƐ�;<ŶƵĚƐĞŶ�ĂŶĚ�^ƆƌĞŶƐĞŶͿ�ĐŽŵď͘�ŶŽǀ͘�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�ĚĞǆƚƌĂŶŝĐƵŵ��
�ĞŝũĞƌŶŝĐŬͿ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϯ͕�
ϭϭϴʹϭϭϵ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
mesenteroides

>ĞƵĐŽŶŽƐƚŽĐ�
ŵĞƐĞŶƚĞƌŽŝĚĞƐ�

ƐƵďƐƉ͘ĚĞǆƚƌĂŶŝĐƵŵ
�ĂŝƌǇ

�ĞƵŬĞƐ͕��͘D͕͘��ĞƐƚĞƌ͕��͘,͕͘�DŽƐƚĞƌƚ͕�:͘&͘�;ϮϬϬϭͿ͘�dŚĞ�ŵŝĐƌŽďŝŽůŽŐǇ�
ŽĨ�^ŽƵƚŚ��ĨƌŝĐĂŶ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϮϬϬϭ�&Ğď�ϭϱ͖ϲϯ;ϯͿ͗ϭϴϵͲϵϳ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬƐϬϭϲϴͲϭϲϬϱ;ϬϬͿϬϬϰϭϳͲϳ͘�
WD/�͗�ϭϭϮϰϲϵϬϮ͘

�ƵĂŶ͕�z͕͘�dĂŶ͕��͕͘�tĂŶŐ͕�z͕͘�>ŝ͕��͕͘�>ŝ͕��͕͘�YŝŶ͕�'͕͘�,ƵŽ͕�z͕͘��Ăŝ͕�z͘�;ϮϬϬϴͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�dŝďĞƚĂŶ�YƵůĂ�ĐŚĞĞƐĞ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϬϴ�&Ğď͖ϱϰ;ϭͿ͗ϱϭͲ
ϲϬ͘ ĚŽŝ͗�ϭϬ͘ϮϯϮϯͬũŐĂŵ͘ϱϰ͘ϱϭ͘�WD/�͗�ϭϴϯϮϯϲϴϭ͘

<ĞĞŶĂŶ͕�d͘t͘�;ϭϵϲϴͿ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ĂŶĚ�ŽƚŚĞƌ�
ǀŽůĂƚŝůĞ�ĐŽŵƉŽƵŶĚƐ�ďǇ�>ĞƵĐŽŽƐƚŽĐ�ĐŝƚƌŽǀŽƌƵŵ�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�
ĚĞǆƚƌĂŶŝĐƵŵ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϲ͕�ϭϴϴϭͲϱ͘

�d���ϭϵϮϱϱ

'ĂƌǀŝĞ͕��͘/͘�;ϭϵϴϯͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�
ƐƵďƐƉ͘��ƌĞŵŽƌŝƐ�;<ŶƵĚƐĞŶ�ĂŶĚ�^ƆƌĞŶƐĞŶͿ�ĐŽŵď͘�ŶŽǀ͘�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ŵĞƐĞŶƚĞƌŽŝĚĞƐ�ƐƵďƐƉ͘�ĚĞǆƚƌĂŶŝĐƵŵ��
�ĞŝũĞƌŶŝĐŬͿ�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϯ͕�
ϭϭϴʹϭϭϵ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc palmae �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŚƌŵĂŶŶ͕�D͘�͕͘�&ƌĞŝĚŝŶŐ͕�^͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϵͿ͘�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂůŵĂĞ�
ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉĂůŵ�ǁŝŶĞ͘�/Ŷƚ͘�
:͘ ^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϵϰϯͲϵϰϳ͘ �^D�Ϯϭϭϰϰ

�ŚƌŵĂŶŶ͕�D͘�͕͘�&ƌĞŝĚŝŶŐ͕�^͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϵͿ͘�
>ĞƵĐŽŶŽƐƚŽĐ�ƉĂůŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉĂůŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϵ͕�ϵϰϯͲϵϰϳ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϳϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϳϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
pseudomesenteroides �ĂŝƌǇ

'ĂƌŽĨĂůŽ͕��͕͘�&ĞƌƌŽĐŝŶŽ͕�/͕͘�ZĞĂůĞ͕��͕͘�^ĂďďĂƚŝŶŝ͕�Z͕͘�DŝůĂŶŽǀŝđ͕�
s͕͘��ůŬŝđͲ^ƵďĂƓŝđ͕�D͕͘��ŽƐĐĂŝŶŽ͕�&͕͘��ƋƵŝůĂŶƚŝ͕�>͕͘�WĂƐƋƵŝŶŝ͕�D͕͘�
dƌŽŵďĞƚƚĂ͕�D͘&͕͘�dĂǀŽůĞƚƚŝ͕�^͕͘��ŽƉƉŽůĂ͕�Z͕͘��ŽĐŽůŝŶ͕�>͕͘��ůĞƐŝđ͕�D͕͘�
^Ăƌŝđ͕��͕͘��ůĞŵĞŶƚŝ͕�&͕͘�KƐŝŵĂŶŝ͕��͘�;ϮϬϮϬͿ͘�^ƚƵĚǇ�ŽĨ�ŬĞĨŝƌ�ĚƌŝŶŬƐ�
ƉƌŽĚƵĐĞĚ�ďǇ�ďĂĐŬƐůŽƉƉŝŶŐ�ŵĞƚŚŽĚ�ƵƐŝŶŐ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ĨƌŽŵ��ŽƐŶŝĂ�
ĂŶĚ�,ĞƌǌĞŐŽǀŝŶĂ͗�DŝĐƌŽďŝĂů�ĚǇŶĂŵŝĐƐ�ĂŶĚ�ǀŽůĂƚŝůŽŵĞ�ƉƌŽĨŝůĞ͘�&ŽŽĚ�
ZĞƐ�/Ŷƚ͘�ϮϬϮϬ�EŽǀ͖ϭϯϳ͗ϭϬϵϯϲϵ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĨŽŽĚƌĞƐ͘ϮϬϮϬ͘ϭϬϵϯϲϵ͘�
�ƉƵď�ϮϬϮϬ�:ƵŶ�ϭ͘�WD/�͗�ϯϯϮϯϯϬϳϭ͘

�ąŵĂƌĂ͕�^͘W͕͘��ĂƉŬĞǀŝĐŝƵƐ͕��͕͘�ZŝƋƵĞůŵĞ͕��͕͘��ůŝĂƐ͕�Z͘�͕͘�^ŝůǀĂ͕��͕͘�
DĂůĐĂƚĂ͕�&͘y͕͘��ĂƉŬĞǀŝĐŝƵƐ͕�D͘�;ϮϬϭϵͿ͘�WŽƚĞŶƚŝĂů�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĨƌŽŵ�WŝĐŽ�ĐŚĞĞƐĞ�ĨŽƌ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ĚĞǀĞůŽƉŵĞŶƚ͘�&ŽŽĚ�^Đŝ�dĞĐŚŶŽů�
/Ŷƚ͘�ϮϬϭϵ�:ƵŶ͖Ϯϱ;ϰͿ͗ϯϬϯͲϯϭϳ͘�ĚŽŝ͗�ϭϬ͘ϭϭϳϳͬϭϬϴϮϬϭϯϮϭϴϴϮϯϭϮϵ͘��ƉƵď�
ϮϬϭϵ�:ĂŶ�ϭϱ͘�WD/�͗�ϯϬϲϰϲϳϲϬ͘

&ƌĂŶƚǌĞŶ͕��͘�͕͘�<Žƚ͕�t͕͘�WĞĚĞƌƐĞŶ͕�d͘�͕͘��ƌĚƂ͕�z͘D͕͘��ƌŽĂĚďĞŶƚ͕�:͘Z͕͘�
EĞǀĞ͕�,͕͘�,ĂŶƐĞŶ͕�>͘,͕͘��Ăů��ĞůůŽ͕�&͕͘�TƐƚůŝĞ͕�,͘D͕͘�<ůĞƉƉĞŶ͕�,͘W͕͘�
sŽŐĞŶƐĞŶ͕�&͘<͕͘�,ŽůŽ͕�,͘�;ϮϬϭϳͿ͘�'ĞŶŽŵŝĐ��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ��ĂŝƌǇ�
�ƐƐŽĐŝĂƚĞĚ�>ĞƵĐŽŶŽƐƚŽĐ�^ƉĞĐŝĞƐ�ĂŶĚ��ŝǀĞƌƐŝƚǇ�ŽĨ�>ĞƵĐŽŶŽƐƚŽĐƐ�
ŝŶ�hŶĚĞĨŝŶĞĚ�DŝǆĞĚ�DĞƐŽƉŚŝůŝĐ�^ƚĂƌƚĞƌ��ƵůƚƵƌĞƐ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�
ϮϬϭϳ�&Ğď�ϯ͖ϴ͗ϭϯϮ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϭϳ͘ϬϬϭϯϮ͘�WD/�͗�ϮϴϮϭϳϭϭϴ͖�
WD�/�͗�WD�ϱϮϴϵϵϲϮ͘

WĞĚĞƌƐĞŶ͕�d͘�͕͘�<Žƚ͕�t͘W͕͘�,ĂŶƐĞŶ͕�>͘,͕͘�^ƆƌĞŶƐĞŶ͕�^͘:͕͘��ƌŽĂĚďĞŶƚ͕�
:͘Z͕͘�sŽŐĞŶƐĞŶ͕�&͘<͕͘��ƌĚƂ͕�z͘�;ϮϬϭϰͿ͘�'ĞŶŽŵĞ�^ĞƋƵĞŶĐĞƐ�ŽĨ�dǁŽ
>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�^ƚƌĂŝŶƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ��ĂŶŝƐŚ
�ĂŝƌǇ�^ƚĂƌƚĞƌ��ƵůƚƵƌĞƐ͘�'ĞŶŽŵĞ��ŶŶŽƵŶĐ͘�ϮϬϭϰ�:ƵŶ�ϱ͖Ϯ;ϯͿ͗ĞϬϬϰϴϰͲ
ϭϰ͘ ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬŐĞŶŽŵĞ�͘ϬϬϰϴϰͲϭϰ͘�WD/�͗�ϮϰϵϬϯϴϲϲ͖�WD�/�͗
WD�ϰϬϰϳϰϰϱ͘

�ĂůůŽŶ͕��͕͘�DŝůůĞƚ͕�>͕͘�DŽŶƚĞů͕�D͘�͘�;ϮϬϬϰͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��K��^ĂůĞƌƐ�ĐŚĞĞƐĞ͘�:ŽƵƌŶĂů�ŽĨ��ĂŝƌǇ�ZĞƐĞĂƌĐŚ�
ϳϭ͕�ϮϯϭͲϰϰ͘

�ďƌŝŽƵĞů͕�,͕͘�DĂƌƚşŶͲWůĂƚĞƌŽ͕��͕͘�DĂƋƵĞĚĂ͕�D͕͘�sĂůĚŝǀŝĂ͕��͕͘�
DĂƌƚşŶĞǌͲ�ƵĞŶŽ͕�D͘�;ϮϬϬϴͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ�
ŝŶ�Ă�^ƉĂŶŝƐŚ�ĨĂƌŵŚŽƵƐĞ�ĐŚĞĞƐĞ�ĂƐ�ƌĞǀĞĂůĞĚ�ďǇ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�
ĂŶĚ�ĐƵůƚƵƌĞͲŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϭϮϳ͕�ϮϬϬͲϴ͘

^ĞŶŐƵŶ͕�/͘z͕͘�EŝĞůƐĞŶ͕��͘^͕͘�<ĂƌĂƉŝŶĂƌ͕�D͕͘�:ĂŬŽďƐĞŶ͕�D͘�;ϮϬϬϵͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dĂƌŚĂŶĂ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϭϯϱ͕�ϭϬϱͲϭϭ͘

�d���ϭϮϮϵϭ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘ 
ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϳϵʹϮϴϯ͘

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
pseudomesenteroides

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŚŽƵ͕�Y͕͘�&ĞŶŐ͕�&͕͘�zĂŶŐ͕�z͕͘��ŚĂŽ͕�&͕͘��Ƶ͕�Z͕͘��ŚŽƵ͕��͕͘�,ĂŶ͕�z͘�
;ϮϬϭϴͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�ĚĞǆƚƌĂŶ�ƉƌŽĚƵĐĞĚ�ďǇ�>ĞƵĐŽŶŽƐƚŽĐ�
ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�y'ϱ�ĨƌŽŵ�ŚŽŵĞŵĂĚĞ�ǁŝŶĞ͘�/Ŷƚ�:��ŝŽů�
DĂĐƌŽŵŽů͘�ϮϬϭϴ�&Ğď͖ϭϬϳ;Wƚ��Ϳ͗ϮϮϯϰͲϮϮϰϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũďŝŽŵĂĐ͘ϮϬϭϳ͘ϭϬ͘Ϭϵϴ͘��ƉƵď�ϮϬϭϳ�KĐƚ�ϭϲ͘�WD/�͗�ϮϵϬϱϭϬϵϱ͘

tĂŶŐ͕�z͕͘�WĂŶ͕�>͕͘�,ĂŶ͕�z͕͘��ŚŽƵ͕��͘�;ϮϬϭϴͿ͘�WƵƌŝĨŝĐĂƚŝŽŶ͕�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�ĂŶƚŝŽǆŝĚĂŶƚ�ĂĐƚŝǀŝƚǇ�ŽĨ�ĚĞǆƚƌĂŶ�ƉƌŽĚƵĐĞĚ�
ďǇ�>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ�ĨƌŽŵ�ŚŽŵĞŵĂĚĞ�ǁŝŶĞ͘�
�ĂƌďŽŚǇĚƌ�WŽůǇŵ͘�ϮϬϭϴ�KĐƚ�ϭϱ͖ϭϵϴ͗ϱϮϵͲϱϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ĐĂƌďƉŽů͘ϮϬϭϴ͘Ϭϲ͘ϭϭϲ͘��ƉƵď�ϮϬϭϴ�:ƵŶ�ϯϬ͘��ƌƌĂƚƵŵ�ŝŶ͗��ĂƌďŽŚǇĚƌ�
WŽůǇŵ͘�ϮϬϭϵ�:Ƶů�ϭϱ͖Ϯϭϲ͗ϯϯϭ͘�WD/�͗�ϯϬϬϵϯϬϯϭ͘

�ŽƌĂ͕�^͘^͕͘�<ĞŽƚ͕�:͕͘��ĂƐ͕�^͕͘�^ĂƌŵĂ͕�<͕͘��ĂƌŽŽĂŚ͕�D͘�;ϮϬϭϲͿ͘�
DĞƚĂŐĞŶŽŵŝĐƐ�ĂŶĂůǇƐŝƐ�ŽĨ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚŝĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
Ă�ƚƌĂĚŝƚŝŽŶĂů�ƌŝĐĞ�ǁŝŶĞ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�;yĂũͲƉŝƚŚĂͿ�ŽĨ��ƐƐĂŵ͕�/ŶĚŝĂ͘�ϯ�
�ŝŽƚĞĐŚ͘�ϮϬϭϲ��ĞĐ͖ϲ;ϮͿ͗ϭϱϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϯϮϬϱͲϬϭϲͲϬϰϳϭͲϭ͘��ƉƵď�
ϮϬϭϲ�:Ƶů�ϭϱ͘�WD/�͗�ϮϴϯϯϬϮϮϱ͖�WD�/�͗�WD�ϰϵϰϳϬϱϬ͘

�d���ϭϮϮϵϭ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘ 
ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϳϵʹϮϴϯ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϳϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϳϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Leuconostoc Leuconostoc 
pseudomesenteroides DĞĂƚ

WĂƌĞŶƚĞ͕��͕͘�'ƌŝĞĐŽ͕�^͕͘��ƌƵĚĞůĞ͕�D͘�͘�;ϮϬϬϭͿ͘�WŚĞŶŽƚǇƉŝĐ�ĚŝǀĞƌƐŝƚǇ�
ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ�ƉƌŽĚƵĐĞĚ�
ŝŶ��ĂƐŝůŝĐĂƚĂ�;^ŽƵƚŚĞƌŶ�/ƚĂůǇͿ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ͘�ϵϬ͕�
ϵϰϯͲϱϮ͘ �d���ϭϮϮϵϭ

&ĂƌƌŽǁ͕�:͘�͘�͕͘�&ĂĐŬůĂŵ͕�Z͘Z͕͘��ŽůůŝŶƐ͕�D͘�͘�;ϭϵϴϵͿ͘�
EƵĐůĞŝĐ�ĂĐŝĚ�ŚŽŵŽůŽŐŝĞƐ�ŽĨ�ƐŽŵĞ�ǀĂŶĐŽŵǇĐŝŶͲ
ƌĞƐŝƐƚĂŶƚ�ůĞƵĐŽŶŽƐƚŽĐƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĞƵĐŽŶŽƐƚŽĐ�ĐŝƚƌĞƵŵ�ƐƉ͘ 
ŶŽǀ͘�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ƉƐĞƵĚŽŵĞƐĞŶƚĞƌŽŝĚĞƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϵ͕�ϮϳϵʹϮϴϯ͘

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus
acidifarinae �ĂŬĞƌǇ

sĂŶĐĂŶŶĞǇƚ͕�D͕͘�EĞǇƐĞŶƐ͕�W͕͘��Ğ�tĂĐŚƚĞƌ͕�D͕͘��ŶŐĞůďĞĞŶ͕�<͕͘�
^ŶĂƵǁĂĞƌƚ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘��,ŽƐƚĞ͕��͕͘�
dƐĂŬĂůŝĚŽƵ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘�^ǁŝŶŐƐ͕�:͘�;ϮϬϬϱͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂĐŝĚŝĨĂƌŝŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ǌǇŵĂĞ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ǁŚĞĂƚ�
ƐŽƵƌĚŽƵŐŚƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϲϭϱͲϲϮϬ͘

>D'�ϮϮϮϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus
acidifarinae WůĂŶƚ��ĂƐĞĚ

EĂŬĂǇĂŵĂ͕�:͕͘�,ŽƐŚŝŬŽ͕�,͕͘�&ƵŬƵĚĂ͕�D͕͘�dĂŶĂŬĂ͕�,͕͘�^ĂŬĂŵŽƚŽ͕�E͕͘�
dĂŶĂŬĂ͕�^͕͘�KŚƵĞ͕�<͕͘�^ĂŬĂŝ͕�<͕͘�^ŽŶŽŵŽƚŽ͕�<͘�;ϮϬϬϳͿ͘�DŽůĞĐƵůĂƌ�
ŵŽŶŝƚŽƌŝŶŐ�ŽĨ�ďĂĐƚĞƌŝĂů�ĐŽŵŵƵŶŝƚǇ�ƐƚƌƵĐƚƵƌĞ�ŝŶ�ůŽŶŐͲĂŐĞĚ�ŶƵŬĂĚŽŬŽ͗�
ƉŝĐŬůŝŶŐ�ďĞĚ�ŽĨ�ĨĞƌŵĞŶƚĞĚ�ƌŝĐĞ�ďƌĂŶ�ĚŽŵŝŶĂƚĞĚ�ďǇ�ƐůŽǁͲŐƌŽǁŝŶŐ�
ůĂĐƚŽďĂĐŝůůŝ͘�:��ŝŽƐĐŝ��ŝŽĞŶŐ͘�ϮϬϬϳ��ĞĐ͖ϭϬϰ;ϲͿ͗ϰϴϭͲϵ͘�ĚŽŝ͗�ϭϬ͘ϭϮϲϯͬ
ũďď͘ϭϬϰ͘ϰϴϭ͘�WD/�͗�ϭϴϮϭϱϲϯϱ͘

�^D�ϭϵϯϵϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus brevis �ĂŬĞƌǇ

�ŽĚĂ͕�Z͕͘�ZŝǌǌĞůůŽ͕��͘'͕͘�EŝŐƌŽ͕�&͕͘��Ğ��ŶŐĞůŝƐ͕�D͕͘��ƌŶĂƵůƚ͕�W͕͘�
'ŽďďĞƚƚŝ͕�D͘�;ϮϬϬϴͿ͘�>ŽŶŐͲƚĞƌŵ�ĨƵŶŐĂů�ŝŶŚŝďŝƚŽƌǇ�ĂĐƚŝǀŝƚǇ�ŽĨ�ǁĂƚĞƌͲ
ƐŽůƵďůĞ�ĞǆƚƌĂĐƚƐ�ŽĨ�WŚĂƐĞŽůƵƐ�ǀƵůŐĂƌŝƐ�Đǀ͘�WŝŶƚŽ�ĂŶĚ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĚƵƌŝŶŐ�ďƌĞĂĚ�ƐƚŽƌĂŐĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϮϬϬϴ�
�ĞĐ͖ϳϰ;ϮϯͿ͗ϳϯϵϭͲϴ͘�

�d���ϭϰϴϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus brevis DĞĂƚ

�ĞŶŝƚŽ͕�D͘:͕͘�^ĞƌƌĂĚŝůůĂ͕�D͘:͕͘�ZƵŝǌͲDŽǇĂŶŽ͕�^͕͘�DĂƌƚşŶ͕��͕͘�WĠƌĞǌͲ
EĞǀĂĚŽ͕�&͕͘��ſƌĚŽďĂ͕�D͘'͘�;ϮϬϬϴͿ͘�ZĂƉŝĚ�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�/ďĞƌŝĂŶ�ĚƌǇͲĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͘�DĞĂƚ�^Đŝ͘�ϮϬϬϴ�EŽǀ͖ϴϬ;ϯͿ͗ϲϱϲͲϲϭ͘� �d���ϭϰϴϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus brevis WůĂŶƚ��ĂƐĞĚ

<ŝŵ͕�:͘z͕͘�>ĞĞ͕�D͘z͕͘�:ŝ͕�'͘�͕͘�>ĞĞ͕�z͘^͕͘�,ǁĂŶŐ͕�<͘d͘�;ϮϬϬϵͿ͘�WƌŽĚƵĐƚŝŽŶ�
ŽĨ�ŐĂŵŵĂͲĂŵŝŶŽďƵƚǇƌŝĐ�ĂĐŝĚ�ŝŶ�ďůĂĐŬ�ƌĂƐƉďĞƌƌǇ�ũƵŝĐĞ�ĚƵƌŝŶŐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�>ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ�'���ϭϬϬ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϮϬϬϵ�DĂƌ�ϭϱ͖ϭϯϬ;ϭͿ͗ϭϮͲϲ͘ �d���ϭϰϴϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus brevis WůĂŶƚ��ĂƐĞĚ

�ĂƌůĂ͕�&͕͘�<ŽǇĂŶĂŐŝ͕�d͕͘�dŽŬƵĚĂ͕�E͕͘�DĂƚƐƵŝ͕�,͕͘�<ĂƚĂǇĂŵĂ͕�d͕͘�<ƵŵĂŐĂŝ͕�
,͕͘�DŝĐŚŝŚĂƚĂ͕�d͕͘�^ĂƐĂŬŝ͕�d͕͘�dƐƵũŝ͕��͕͘��ŶŽŵŽƚŽ͕�d͘�;ϮϬϭϲͿ͘�dŚĞ�
ɶͲĂŵŝŶŽďƵƚǇƌŝĐ�ĂĐŝĚͲƉƌŽĚƵĐŝŶŐ�ĂďŝůŝƚǇ�ƵŶĚĞƌ�ůŽǁ�Ɖ,�ĐŽŶĚŝƚŝŽŶƐ�ŽĨ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�ŽĨ�
/ƐŚŝŬĂǁĂ�WƌĞĨĞĐƚƵƌĞ͕�:ĂƉĂŶ͕�ǁŝƚŚ�Ă�ƐƚƌŽŶŐ�ĂďŝůŝƚǇ�ƚŽ�ƉƌŽĚƵĐĞ����Ͳ
ŝŶŚŝďŝƚŽƌǇ�ƉĞƉƚŝĚĞƐ͘��ŝŽƚĞĐŚŶŽů�ZĞƉ�;�ŵƐƚͿ͘�ϮϬϭϲ��Ɖƌ�ϵ͖ϭϬ͗ϭϬϱͲϭϭϬ͘�

�d���ϭϰϴϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus brevis �ĂŝƌǇ

>Ă�ZŝǀŝğƌĞ͕�:͘t͕͘�<ŽŽŝŵĂŶ͕�W͘�;ϭϵϲϳͿ͘�<ĞĨŝƌĂŶ͕�Ă�ŶŽǀĞů�ƉŽůǇƐĂĐĐŚĂƌŝĚĞ�
ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ŬĞĨŝƌ�ŐƌĂŝŶ�ďǇ�>ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ͘��ƌĐŚ�DŝŬƌŽďŝŽů͘�
ϱϵ;ϭͿ͗ϮϲϵͲϳϴ͘

�d���ϭϰϴϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϴϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϴϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus brevis WůĂŶƚ��ĂƐĞĚ

WĞĚĞƌƐĞŶ͕��͘^͕͘�EŝŬĞƚŝĐ͕�'͕͘��ůďƵƌǇ͕�D͘E͘�;ϭϵϲϮͿ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�
zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘

�d���ϭϰϴϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus brevis �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WŝůŽŶĞ͕�'͘:͕͘�<ƵŶŬĞĞ͕�Z͘�͘�ĂŶĚ�tĞďď��͘�͘�;ϭϵϲϲͿ͗��ŚĞŵŝĐĂů�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�&ĞƌŵĞŶƚĞĚ�ǁŝƚŚ�sĂƌŝŽƵƐ�DĂůŽͲůĂĐƚŝĐ�
�ĂĐƚĞƌŝĂ͕��WW>/���D/�ZK�/K>K'z͕�sŽů͘�ϭϰ͕�EŽ͘�ϰ͕�Ɖ͘�ϲϬϴͲϲϭϱ͘�

WĂƌĚŽ͕�/͘�ĂŶĚ���ƵŶŝŐĂ͕�D�;ϭϵϵϮͿ͘�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�
ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:KhZE�>��K&�&KK���^�/�E��͕�sŽů͘�
ϱϳ͕�EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϲ�^͘

�d���ϭϰϴϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus brevis �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�Ğ��Žƌƚ͕�^͕͘�<ƵŵĂƌĂ͕�,͘D͕͘�sĞƌĂĐŚƚĞƌƚ͕�,͘�;ϭϵϵϰͿ͘�>ŽĐĂůŝǌĂƚŝŽŶ�ĂŶĚ�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂůƉŚĂͲ'ůƵĐŽƐŝĚĂƐĞ��ĐƚŝǀŝƚǇ�ŝŶ�>ĂĐƚŽďĂĐŝůůƵƐ�
ďƌĞǀŝƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϬ;ϵͿ͗ϯϬϳϰͲϴ͘

�d���ϭϰϴϲϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus 
hammesii �ĂŬĞƌǇ

sĂůĐŚĞǀĂ͕�Z͕͘�<ŽƌĂŬůŝ͕�D͕͘�KŶŶŽ͕��͕͘�WƌĠǀŽƐƚ͕�,͕͘�/ǀĂŶŽǀĂ͕�/͕͘��ŚƌŵĂŶŶ͕�
D͘�͕͘��ŽƵƐƐĞƚ͕�y͕͘�'ćŶǌůĞ͕�D͘'͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϱͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ
ŚĂŵŵĞƐŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�&ƌĞŶĐŚ�ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϱ͕�ϳϲϯͲϳϲϳ͘ �^D�ϭϲϯϴϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus 
namurensis �ĂŬĞƌǇ

^ĐŚĞŝƌůŝŶĐŬ͕�/͕͘�sĂŶ�ĚĞƌ�DĞƵůĞŶ͕�Z͕͘�sĂŶ�^ĐŚŽŽƌ͕��͕͘��ůĞĞŶǁĞƌĐŬ͕�
/͕͘�,ƵǇƐ͕�'͕͘�sĂŶĚĂŵŵĞ͕�W͕͘��ĞǀƵǇƐƚ͕�>͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͘�;ϮϬϬϳͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŶĂŵƵƌĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƚƌĂĚŝƚŝŽŶĂů��ĞůŐŝĂŶ�
ƐŽƵƌĚŽƵŐŚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϮϮϯͲϮϮϳ͘ �^D�ϭϵϭϭϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus 
parabrevis �ĂŝƌǇ

sĂŶĐĂŶŶĞǇƚ͕�D͕͘�EĂƐĞƌ͕�^͘D͕͘��ŶŐĞůďĞĞŶ͕�<͕͘��Ğ�tĂĐŚƚĞƌ͕�D͕͘�sĂŶ�
ĚĞƌ�DĞƵůĞŶ͕�Z͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�,ŽƐƚĞ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘�^ǁŝŶŐƐ͕�:͘�
;ϮϬϬϲͿ͘�ZĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ďƌĞǀŝƐ�ƐƚƌĂŝŶƐ�>D'�ϭϭϰϵϰ�
ĂŶĚ�>D'�ϭϭϵϴϰ�ĂƐ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂďƌĞǀŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϲ͕�ϭϱϱϯͲϭϱϱϳ

�d���ϱϯϮϵϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus 
parabrevis WůĂŶƚ��ĂƐĞĚ

WĞĚĞƌƐĞŶ͕��͘^͕͘�EŝŬĞƚŝĐ͕�'͕͘��ůďƵƌǇ͕�D͘E͘�;ϭϵϲϮͿ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�
zƵŐŽƐůĂǀŝĂŶ�ƉŝĐŬůĞĚ�ĐĂďďĂŐĞ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬ͕�ϴϲͲϵ͘

�d���ϱϯϮϵϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus 
senmaizukei WůĂŶƚ��ĂƐĞĚ

,ŝƌĂŐĂ͕�<͕͘�hĞŶŽ͕z͕͘�^ƵŬŽŶƚĂƐŝŶŐ͕�^͕͘�dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�KĚĂ͕�<͘�;ϮϬϬϴͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞŶŵĂŝǌƵŬĞŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�:ĂƉĂŶĞƐĞ�ƉŝĐŬůĞ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϭϲϮϱͲϭϲϮϵ͘

E�Z��ϭϬϯϴϱϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϴϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϴϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus 
spicheri �ĂŬĞƌǇ

DĞƌŽƚŚ͕��͘�͕͘�,ĂŵŵĞƐ͕�t͘W͕͘�,ĞƌƚĞů͕��͘�;ϮϬϬϰͿ͘��ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�ƌŝĐĞ�ƐŽƵƌĚŽƵŐŚƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƉŝĐŚĞƌŝ�ƐƉ͘�ŶŽǀ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϳ͕�ϭϱϭͲϭϱϵ͘

�^D�ϭϱϰϮϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus zymae WůĂŶƚ��ĂƐĞĚ

�ŚĞŶŐ͕�>͕͘�>ƵŽ͕�:͕͘�>ŝ͕�W͕͘�zƵ͕�,͕͘�,ƵĂŶŐ͕�:͕͘�>ƵŽ͕�>͘�;ϮϬϭϰͿ͘�DŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĨůĂǀŽƌ�ĨŽƌŵĂƚŝŽŶ�ŝŶ�ŽŶŝŽŶ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�&ƵŶĐƚ͘�
ϱ;ϵͿ͗ϮϯϯϴͲϰϳ͘

>D'�ϮϮϭϵϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Levilactobacillus Levilactobacillus zymae �ĂŬĞƌǇ

�Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͘�;ϮϬϬϳͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϬϳ�
�Ɖƌ͖Ϯϰ;ϮͿ͗ϭϮϬͲϳ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘Ĩŵ͘ϮϬϬϲ͘Ϭϳ͘ϬϬϱ͘��ƉƵď�ϮϬϬϲ�^ĞƉ�ϭϭ͘�
WD/�͗�ϭϳϬϬϴϭϱϰ >D'�ϮϮϭϵϴ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
acidipiscis �ĂŝƌǇ

�ƐƚĞƌŝ͕�/͘�͕͘�ZŽďĞƌƚƐŽŶ͕�E͕͘�<ĂŐŬůŝ͕��͘D͕͘��ŶĚƌĞǁĞƐ͕�W͕͘�EǇĐŚĂƐ͕�
'͕͘��ŽŽůďĞĂƌ͕�d͕͘�,ŽůůĂŶĚ͕�Z͕͘��ƌŽǁ͕�s͕͘�dƐĂŬĂůŝĚŽƵ͘��͘�;ϮϬϬϵͿ͘�
dĞĐŚŶŽůŽŐŝĐĂů�ĂŶĚ�ĨůĂǀŽƵƌ�ƉŽƚĞŶƚŝĂů�ŽĨ�ĐƵůƚƵƌĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ƚƌĂĚŝƚŝŽŶĂů�'ƌĞĞŬ�ĐŚĞĞƐĞƐ�ʹ���ƉŽŽů�ŽĨ�ŶŽǀĞů�ƐƉĞĐŝĞƐ�ĂŶĚ�ƐƚĂƌƚĞƌƐ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�ϭϵ͕�ϱϵϱͲϲϬϰ͘

&ŽŶƚĂŶĂ͕��͕͘��ĂƉƉĂ͕�&͕͘�ZĞďĞĐĐŚŝ͕��͕͘��ŽĐĐŽŶĐĞůůŝ͕�W͘^͘�;ϮϬϭϬͿ͘�^ƵƌĨĂĐĞ�
ŵŝĐƌŽďŝŽƚĂ�ĂŶĂůǇƐŝƐ�ŽĨ�dĂůĞŐŐŝŽ͕�'ŽƌŐŽŶǌŽůĂ͕��ĂƐĞƌĂ͕�^ĐŝŵƵĚŝŶ�ĂŶĚ�
&ŽƌŵĂŐŐŝŽ�Ěŝ�&ŽƐƐĂ�/ƚĂůŝĂŶ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϭϯϴ͕�ϮϬϱͲϮϭ͘

�/W�ϭϬϲϳϱϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
acidipiscis ^ĞĂĨŽŽĚ

dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�^ŚŝĚĂ͕�K͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϬͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�
ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϱϬ͕�ϭϰϳϵͲϴϱ͘ �/W�ϭϬϲϳϱϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
fermentum �ĂŝƌǇ

ZĂŶĚĂǌǌŽ͕��͘>͕͘�dŽƌƌŝĂŶŝ͕�^͕͘��ŬŬĞƌŵĂŶƐ͕��͘�͕͘�ĚĞ�sŽƐ͕�t͘D͕͘�
sĂƵŐŚĂŶ͕��͘�͘�;ϮϬϬϮͿ͘��ŝǀĞƌƐŝƚǇ͕�ĚǇŶĂŵŝĐƐ͕�ĂŶĚ�ĂĐƚŝǀŝƚǇ�ŽĨ�ďĂĐƚĞƌŝĂů�
ĐŽŵŵƵŶŝƚŝĞƐ�ĚƵƌŝŶŐ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ĂŶ�ĂƌƚŝƐĂŶĂů�^ŝĐŝůŝĂŶ�ĐŚĞĞƐĞ�
ĂƐ�ĞǀĂůƵĂƚĞĚ�ďǇ�ϭϲ^�ƌZE��ĂŶĂůǇƐŝƐ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϮϬϬϮ�
�Ɖƌ͖ϲϴ;ϰͿ͗ϭϴϴϮͲϵϮ͘�

�d���ϭϰϵϯϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
fermentum WůĂŶƚ��ĂƐĞĚ

�ŶĚŽ͕��͕͘�DŝǌƵŶŽ͕�,͕͘�KŬĂĚĂ͕�^͘�;ϮϬϬϴͿ͘��DŽŶŝƚŽƌŝŶŐ�ƚŚĞ�ďĂĐƚĞƌŝĂů�
ĐŽŵŵƵŶŝƚǇ�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƐƵŶŬŝ͕�ĂŶ�ƵŶƐĂůƚĞĚ͕�ĨĞƌŵĞŶƚĞĚ�
ǀĞŐĞƚĂďůĞ�ƚƌĂĚŝƚŝŽŶĂů�ƚŽ�ƚŚĞ�<ŝƐŽ�ĂƌĞĂ�ŽĨ�:ĂƉĂŶ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�
ϮϬϬϴ�^ĞƉ͖ϰϳ;ϯͿ͗ϮϮϭͲϲ͘� �d���ϭϰϵϯϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
fermentum DĞĂƚ

�ŚĂŶŐ͕�y͕͘�<ŽŶŐ͕��͕͘�yŝŽŶŐ͕�z͘>͘�;ϮϬϬϳͿ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ĐƵƌĞĚ�ŵĞĂƚ�
ĐŽůŽƌ�ŝŶ�ŶŝƚƌŝƚĞͲĨƌĞĞ�,ĂƌďŝŶ�ƌĞĚ�ƐĂƵƐĂŐĞ�ďǇ�>ĂĐƚŽďĂĐŝůůƵƐ�ĨĞƌŵĞŶƚƵŵ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�DĞĂƚ�^Đŝ͘�ϮϬϬϳ��ĞĐ͖ϳϳ;ϰͿ͗ϱϵϯͲϴ͘� �d���ϭϰϵϯϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϴϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϴϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
fermentum WůĂŶƚ��ĂƐĞĚ

�ĞŐĞƌƚĞƌ͕�W͕͘��ƵŶůĂƉ͕��͘�;ϭϵϴϬͿ͘��ƵůƚƵƌĞ�ŽĨ�ĨŝǀĞ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ��ĐŝĚͲ
ƉƌŽĚƵĐŝŶŐ�ďĂĐƚĞƌŝĂ�ŽŶ�ďĂŶĂŶĂ�ƉƵůƉ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϭϵϴϬ�
DĂǇ͖ϯϵ;ϱͿ͗ϵϯϳͲϰϮ͘ �d���ϭϰϵϯϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
murinus WůĂŶƚ��ĂƐĞĚ

tĂŶŐ͕��͕͘��ŚĂŶŐ͕�y͘:͕͘��ŚŽƵ͕�'͘z͕͘�tĂŶŐ͕�:͘z͕͘�>ŝͲ,ƵĂ͕��͘/͕͘�^ŽŶŐ͕�
W͘ ;ϮϬϬϴͿ͘��ŽůůĞĐƚŝŽŶ�ĂŶĚ�ƐƚĂŶĚĂƌĚŝǌĞĚ�ƐĞƋƵĞŶĐĞ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ
ďĂĐƚĞƌŝĂ�ŝŶ�^ŝĐŚƵĂŶ�ĂƌĞĂƐ�ĨŽƌ�ĨĞƌŵĞŶƚĞĚ�ƉŝĐŬůĞƐ͘�^ŝĐŚƵĂŶ�&ŽŽĚ�ĂŶĚ
&ĞƌŵĞŶƚĂƚŝŽŶ͘�ϰϰ;ϯͿ͗�ϱͲϴ͘�;/Ŷ��ŚŝŶĞƐĞͿ �d���ϯϱϬϮϬ

�ŚĞŶŐ͕�:͕͘�tŝƚƚŽƵĐŬ͕�^͕͘�^ĂůǀĞƚƚŝ͕��͘�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘�
��ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ͗�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�ĞŵĞŶĚĞĚ�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ��ĞŝũĞƌŝŶĐŬ�
ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�ĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ΀:΁͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͕�ϮϬϮϬ͕�
ϳϬ͗ϮϳϴϮͲϮϴϱϴ͘

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
pobuzihii WůĂŶƚ��ĂƐĞĚ

�ŚĞŶ͕�z͘^͕͘�DŝǇĂƐŚŝƚĂ͕�D͕͘�^ƵǌƵŬŝ͕�<͕͘�^ĂƚŽ͕�,͕͘�,ƐƵ͕�:͘^͕͘�zĂŶĂŐŝĚĂ͕�
&͘ ;ϮϬϭϬͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽďƵǌŝŚŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƉŽďƵǌŝŚŝ
;ĨĞƌŵĞŶƚĞĚ�ĐƵŵŵŝŶŐĐŽƌĚŝĂͿ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�
ϭϵϭϰͲϭϵϭϳ͘ E�Z��ϭϬϯϮϭϵ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
salivarius

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ĂēĄŶŝŽǀĄ͕�D͕͘�,ůĞďĂ͕�>͕͘�WŽĐŚŽƉ͕�:͕͘�<ĄĚĂƐŝͲ,ŽƌĄŬŽǀĄ͕�D͕͘�&ŝŬƐĞůŽǀĄ͕�
D͕͘�ZŽǀŶĄ͕�<͘�;ϮϬϭϮͿ͘��ĞƚĞƌŵŝŶĂƚŝŽŶ�ŽĨ�ǁŝŶĞ�ŵŝĐƌŽďŝŽƚĂ�ƵƐŝŶŐ�
ĐůĂƐƐŝĐĂů�ŵĞƚŚŽĚ͕�ƉŽůǇŵĞƌĂƐĞ�ĐŚĂŝŶ�ŵĞƚŚŽĚ�ĂŶĚ�^ƚĞƉ�KŶĞ�ZĞĂůͲ
dŝŵĞ�W�Z�ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽĐĞƐƐ͘�:��ŶǀŝƌŽŶ�^Đŝ�,ĞĂůƚŚ��͘�
ϮϬϭϮ͖ϰϳ;ϲͿ͗ϱϳϭͲϴ͘

�d���ϭϭϳϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
salivarius �ĂŝƌǇ

sĂƐĂůĂ͕��͕͘�WĂŶƵůĂ͕�:͕͘�EĞƵďĂƵĞƌ͕�W͘�;ϮϬϬϱͿ͘��ĨĨŝĐŝĞŶƚ�ůĂĐƚŝĐ�ĂĐŝĚ�
ƉƌŽĚƵĐƚŝŽŶ�ĨƌŽŵ�ŚŝŐŚ�ƐĂůƚ�ĐŽŶƚĂŝŶŝŶŐ�ĚĂŝƌǇ�ďǇͲƉƌŽĚƵĐƚƐ�ďǇ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂůŝǀĂƌŝƵƐ�ƐƐƉ͘�ƐĂůŝĐŝŶŝƵƐ�ǁŝƚŚ�ƉƌĞͲƚƌĞĂƚŵĞŶƚ�ďǇ�
ƉƌŽƚĞŽůǇƚŝĐ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ͘�:ŽƵƌŶĂů�ŽĨ��ŝŽƚĞĐŚŶŽůŽŐǇ�ϭϭϳ͕�ϰϮϭͲϰϯϭ͘���������������������������������������������������������������� �d���ϭϭϳϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Ligilactobacillus Ligilactobacillus 
salivarius WůĂŶƚ��ĂƐĞĚ

�ŽƵůŝŶ͕�W͕͘�&ĂƌĂŚ͕��͕͘��ƐƐĂŶǀŽ͕�,͕͘�^ƉŝůůŵĂŶŶ͕�,͕͘�WƵŚĂŶ͕��͘�;ϮϬϬϲͿ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĂƚƚŝĠŬĠ͕�Ă�ĨĞƌŵĞŶƚĞĚ�ĐĂƐƐĂǀĂ�
ƉƌŽĚƵĐƚ͕�ĚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ƐŵĂůůͲƐĐĂůĞ�ƉƌĞƉĂƌĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϭϯϭͲϲ͘ �d���ϭϭϳϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
fermentum �ĂŬĞƌǇ

<ŚĞƚĂƌƉĂƵů͕�E͕͘��ŚĂƵŚĂŶ͕��͘D͘�;ϭϵϵϭͿ͘��ŝŽůŽŐŝĐĂů�ƵƚŝůŝƐĂƚŝŽŶ�ŽĨ�ƉĞĂƌů�
ŵŝůůĞƚ�ĨůŽƵƌ�ĨĞƌŵĞŶƚĞĚ�ǁŝƚŚ�ǇĞĂƐƚƐ�ĂŶĚ�ůĂĐƚŽďĂĐŝůůŝ͘�WůĂŶƚ�&ŽŽĚƐ�,Ƶŵ�
EƵƚƌ͘�ϰϭ͕�ϯϬϵͲϭϵ͘

�d���ϭϰϵϯϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
frumenti WůĂŶƚ��ĂƐĞĚ

DƺůůĞƌ͕�D͘Z͘�͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϬͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ĨƌƵŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌǇĞͲďƌĂŶ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ǁŝƚŚ�Ă�ůŽŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϬ͕�ϮϭϮϳͲϮϭϯϯ͘ �^D�ϭϯϭϰϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϴϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϴϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
mucosae

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

sŝĞŝƌĂͲ�ĂůŽĚĠ͕�'͘�;ϮϬϬϳͿ͘�>ĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�
ǁŝƚŚ�ŐŽǁĠ�ƉƌŽĚƵĐƚŝŽŶ�ĨƌŽŵ�ƐŽƌŐŚƵŵ�ŝŶ��ĠŶŝŶ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬϯ͕�
ϯϰϮͲϵ͘

�^D�ϭϯϯϰϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
panis �ĂŬĞƌǇ

tŝĞƐĞ͕��͘:͕͘�^ƚƌŽŚŵĂƌ͕�t͕͘�ZĂŝŶĞǇ͕�&͘�͕͘��ŝĞŬŵĂŶŶ͕�,͘�;ϭϵϵϲͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂŶŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ǁŝƚŚ�Ă�ůŽŶŐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϲ͕�ϰϰϵͲϰϱϯ͘

�^D�ϲϬϯϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
pontis �ĂŬĞƌǇ

sŽŐĞů͕�Z͘&͕͘��ƂĐŬĞƌ͕�'͕͘�^ƚŽůǌ͕�W͕͘��ŚƌŵĂŶŶ͕�D͕͘�&ĂŶƚĂ͕��͕͘�>ƵĚǁŝŐ͕�
t͕͘�WŽƚ͕��͕͘�<ĞƌƐƚĞƌƐ͕�<͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϭϵϵϰͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉŽŶƚŝƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϮϮϯͲϮϮϵ͘ �^D�ϴϰϳϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
reuteri ^ĞĂĨŽŽĚ

^ĂŝƚŚŽŶŐ͕�W͕͘�WĂŶƚŚĂǀĞĞ͕�t͕͘��ŽŽŶǇĂƌĂƚĂŶĂŬŽƌŶŬŝƚ͕�D͕͘�
^ŝŬŬŚĂŵŽŶĚŚŽů͕��͘�;ϮϬϭϬͿ͘�hƐĞ�ŽĨ�Ă�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ŝŶ�ƉůĂĂͲƐŽŵ͕�Ă�dŚĂŝ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ͘�:��ŝŽƐĐŝ��ŝŽĞŶŐ͘�ϮϬϭϬ�
EŽǀ͖ϭϭϬ;ϱͿ͗ϱϱϯͲϳ͘� �d���ϮϯϮϳϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
reuteri �ĂŬĞƌǇ

�ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϬϱͿ͘�DŽůĞĐƵůĂƌ�ƚĂǆŽŶŽŵǇ�ĂŶĚ�ŐĞŶĞƚŝĐƐ�
ŽĨ�ƐŽƵƌĚŽƵŐŚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�

dƌĞŶĚƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ϭϲ͕�ϯϭͲϰϮ͘ �d���ϮϯϮϳϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
reuteri �ĂŝƌǇ

ZĞƵƚĞƌ͕�'͘�;ϭϵϵϳͿ͘�WƌĞƐĞŶƚ�ĂŶĚ�ĨƵƚƵƌĞ�ŽĨ�ƉƌŽďŝŽƚŝĐƐ�ŝŶ�'ĞƌŵĂŶǇ�ĂŶĚ�
ŝŶ��ĞŶƚƌĂů��ƵƌŽƉĞ͘��ŝŽƐĐŝ͘�DŝĐƌŽĨůŽƌĂ͕�ϭϲ͕�ϰϯͲϱϭ͘

�d���ϮϯϮϳϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Limosilactobacillus Limosilactobacillus 
secaliphilus �ĂŬĞƌǇ

�ŚƌŵĂŶŶ͕�D͘�͕͘��ƌĂŶĚƚ͕�D͕͘�^ƚŽůǌ͕�W͕͘�sŽŐĞů͕�Z͘&͕͘�<ŽƌĂŬůŝ͕�D͘�;ϮϬϬϳͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƐĞĐĂůŝƉŚŝůƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚǇƉĞ�//�ƐŽƵƌĚŽƵŐŚ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�ϳϰϱͲϳϱϬ͘

�^D�ϭϳϴϵϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
cacaonum WůĂŶƚ��ĂƐĞĚ

�Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϵͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĨĂďŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐĂĐĂŽŶƵŵ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϵ͕�ϳͲϭϮ͘� �^D�Ϯϭϭϭϲ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϴϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϴϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
ghanensis WůĂŶƚ��ĂƐĞĚ

EŝĞůƐĞŶ͕��͘^͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘��ƌĞƐĐŝĂŶŝ͕�:͕͘��ŵŽĂͲ
�ǁƵĂ͕�t͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�:ĂŬŽďƐĞŶ͕�D͘�;ϮϬϬϳͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϳ͕�
ϭϰϲϴͲϭϰϳϮ͘

�^D�ϭϴϲϯϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
hordei WůĂŶƚ��ĂƐĞĚ

'Ƶůŝƚǌ͕��͕͘�^ƚĂĚŝĞ͕�:͕͘�tĞŶŶŝŶŐ͕�D͕͘��ŚƌŵĂŶŶ͕�D͘�͕͘�sŽŐĞů͕�Z͘&͘�;ϮϬϭϭͿ͘�
dŚĞ�ŵŝĐƌŽďŝĂů�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ǁĂƚĞƌ�ŬĞĨŝƌ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϭ��ĞĐ�
ϭϱ͖ϭϱϭ;ϯͿ͗ϮϴϰͲϴ͘

h��ϭϮϴ�Ͳ�
�^D�ϭϵϱϭϵ�Ͳ� 
:�D�ϭϲϭϳϵ�Ͳ�
>D'�ϮϰϮϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
hordei �ĂŝƌǇ

,ƐŝĞŚ͕�,͘,͕͘�tĂŶŐ͕�^͘z͕͘��ŚĞŶ͕�d͘>͕͘�,ƵĂŶŐ͕�z͘>͕͘��ŚĞŶ͕�D͘:͘�;ϮϬϭϮͿ͘�
�ĨĨĞĐƚƐ�ŽĨ�ĐŽǁΖƐ�ĂŶĚ�ŐŽĂƚΖƐ�ŵŝůŬ�ĂƐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŵĞĚŝĂ�ŽŶ�ƚŚĞ�
ŵŝĐƌŽďŝĂů�ĞĐŽůŽŐǇ�ŽĨ�ƐƵŐĂƌǇ�ŬĞĨŝƌ�ŐƌĂŝŶƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�:ƵŶ�
ϭϱ͖ϭϱϳ;ϭͿ͗ϳϯͲϴϭ͘

h��ϭϮϴ�Ͳ�
�^D�ϭϵϱϭϵ�Ͳ� 
:�D�ϭϲϭϳϵ�Ͳ�
>D'�ϮϰϮϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞĂŶĚ�
>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
hordei

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

ZŽƵƐĞ͕�^͕͘��ĂŶĐŚĂǇĂ͕��͕͘�sĂŶ�^ŝŶĚĞƌĞŶ͕��͘�;ϮϬϬϴͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ŚŽƌĚĞŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ďĂĐƚĞƌŝŽĐŝŶŽŐĞŶŝĐ�ƐƚƌĂŝŶ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂůƚĞĚ�
ďĂƌůĞǇ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϬϭϯͲϮϬϭϳ͘ h��ϭϮϴ�Ͳ�

�^D�ϭϵϱϭϵ�Ͳ� 
:�D�ϭϲϭϳϵ�Ͳ�
>D'�ϮϰϮϰϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
mali

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ƂŶŝŐ͕�,͕͘�hŶĚĞŶ͕�'͕͘�&ƌƂŚůŝĐŚ͕�:͘�;ϮϬϬϵͿ͘��ŝŽůŽŐǇ�ŽĨ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�
ŽŶ�'ƌĂƉĞƐ͕�ŝŶ�DƵƐƚ�ĂŶĚ�ŝŶ�tŝŶĞ͘�^ƉƌŝŶŐĞƌͲsĞƌůĂŐ��K/͗�
ϭϬ͘ϭϬϬϳͬϵϳϴͲϯͲϱϰϬͲϴϱϰϲϯͲϬ

�d���ϮϳϬϱϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
mali

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ƂŶŝŐ͕�,͕͘�hŶĚĞŶ͕�'͕͘�&ƌƂŚůŝĐŚ͕�:͘�;ϮϬϬϵͿ͘��ŝŽůŽŐǇ�ŽĨ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�
ŽŶ�'ƌĂƉĞƐ͕�ŝŶ�DƵƐƚ�ĂŶĚ�ŝŶ�tŝŶĞ͘�^ƉƌŝŶŐĞƌͲsĞƌůĂŐ��K/͗�
ϭϬ͘ϭϬϬϳͬϵϳϴͲϯͲϱϰϬͲϴϱϰϲϯͲϬ

�ŽƵƚŽ͕�:͘�͕͘�,ŽŐŐ͕�d͘�͘�;ϭϵϵϰͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ĞƚŚĂŶŽůͲƚŽůĞƌĂŶƚ�
ůĂĐƚŽďĂĐŝůůŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ŽƵƌŽ�ĨŽƌƚŝĨŝĞĚ�ǁŝŶĞ͗�ĐůƵƐƚĞƌŝŶŐ�ĂŶĚ�
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ďǇ�ŶƵŵĞƌŝĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ĞůĞĐƚƌŽƉŚŽƌĞƚŝĐ�ƉƌŽƚĞŝŶ�
ƉƌŽĨŝůĞƐ͘�:�ŽĨ��ƉƉůŝŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ�ϳϲ͕�ϰϴϳͲϰϵϭ͘

�d���ϮϳϬϱϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
nagelii

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ĂƵƌĞǇƐ͕��͕͘��Ğ�sƵǇƐƚ͕�>͘�;ϮϬϭϳͿ͘�dŚĞ�ǁĂƚĞƌ�ŬĞĨŝƌ�ŐƌĂŝŶ�ŝŶŽĐƵůƵŵ�
ĚĞƚĞƌŵŝŶĞƐ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚŝŶŐ�ǁĂƚĞƌ�ŬĞĨŝƌ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽĐĞƐƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϭϳ�DĂƌ͖ϭϮϮ;ϯͿ͗ϳϭϵͲϳϯϮ͘�
ĚŽŝ͗�ϭϬ͘ϭϭϭϭͬũĂŵ͘ϭϯϯϳϬ͘�WD/�͗�ϮϳϵϯϬϴϱϰ �d���ϳϬϬϲϵϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
nagelii WůĂŶƚ��ĂƐĞĚ

WĂƉĂůĞǆĂŶĚƌĂƚŽƵ͕��͕͘��ĂŵƵ͕�E͕͘�&ĂůŽŶǇ͕�'͕͘�ĚĞ�sƵǇƐƚ͕�>͘�;ϮϬϭϭͿ͘�
ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�ĐŽĐŽĂ�
ďĞĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƐĞůĞĐƚĞĚ�ĨĂƌŵƐ�ŝŶ�/ǀŽƌǇ��ŽĂƐƚ�ĂŶĚ�
�ƌĂǌŝů͘�&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ�ϵϲϰͲϳϯ͘ �d���ϳϬϬϲϵϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϵϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϵϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
oeni

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

DĂŶĞƐͲ>ĂǌĂƌŽ͕�Z͕͘�&ĞƌƌĞƌ͕�^͕͘�ZŽƐƐĞůůŽͲDŽƌĂ͕�Z͕͘�WĂƌĚŽ͕�/͘�;ϮϬϬϵͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ŽĞŶŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ǁŝŶĞ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϵ͕�ϮϬϭϬͲϮϬϭϰ͘

�^D�ϭϵϵϳϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Liquorilactobacillus Liquorilactobacillus 
satsumensis WůĂŶƚ��ĂƐĞĚ

�ŶĚŽ͕��͕͘�KŬĂĚĂ͕�^͘�;ϮϬϬϱͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐĂƚƐƵŵĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵĂƐŚĞƐ�ŽĨ�ƐŚŽĐŚƵ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�:ĂƉĂŶĞƐĞ�ĚŝƐƚŝůůĞĚ�
ƐƉŝƌŝƚ�ŵĂĚĞ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ƌŝĐĞ�ĂŶĚ�ŽƚŚĞƌ�ƐƚĂƌĐŚǇ�ŵĂƚĞƌŝĂůƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϱ͕�ϴϯͲϴϱ͘ EZ/��ϬϲϬϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Loigolactobacillus Loigolactobacillus 
coryniformis �ĂŝƌǇ

,ĞŐĂǌŝ͕�&͘�͕͘��ďŽͲ�ůŶĂŐĂ͕�/͘'͘�;ϭϵϴϬͿ͘��ŚĂƌĂĐƚĞƌƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĐŽƌǇŶŝĨŽƌŵŝƐ͕�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂŶ�/ƌĂƋŝ�ĐŚĞĞƐĞ͘��ĞŶƚƌĂůďů��ĂŬƚĞƌŝŽů�
EĂƚƵƌǁŝƐƐ͘�ϭϯϱ͕�ϮϬϱͲϭϭ͘

�d���ϮϱϲϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Loigolactobacillus Loigolactobacillus 
coryniformis DĞĂƚ

^ĂŵĞůŝƐ͕�:͕͘�DĂƵƌŽŐĞŶĂŬŝƐ͕�&͘�ĂŶĚ�DĞƚĂǆŽƉŽƵůŽƐ͕�:͘�;ϭϵϵϰͿ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�
ĨĞƌŵĞŶƚĞĚ�'ƌĞĞŬ�ĚƌǇ�ƐĂůĂŵŝ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͕͘�Ϯϯ͕�ϭϳϵͲϭϵϲ͘

�d���ϮϱϲϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Oenococcus Oenococcus oeni �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ƌĞŶŝĂƵǆ͕�D͕͘��ƵƚŝůŚ͕�>͕͘�WĞƚƌĞů͕�D͕͘�'ŽŶƚŝĞƌ͕��͕͘��ĂŵƉďĞůůͲ^ŝůůƐ͕�,͕͘�
�ĞůĞƌŝƐͲ�ŽƵ͕�D͕͘�<ƌŝĞŐĞƌ͕�^͕͘�dĞŝƐƐĞĚƌĞ͕�W͘>͕͘�:ŽƵƌĚĞƐ͕�D͕͘�ZĞŐƵĂŶƚ͕�
�͕͘�>ƵĐĂƐ͕�W͘�;ϮϬϭϴͿ͘��ĚĂƉƚĂƚŝŽŶ�ŽĨ�ƚǁŽ�ŐƌŽƵƉƐ�ŽĨ�KĞŶŽĐŽĐĐƵƐ�ŽĞŶŝ�
ƐƚƌĂŝŶƐ�ƚŽ�ƌĞĚ�ĂŶĚ�ǁŚŝƚĞ�ǁŝŶĞƐ͗�ƚŚĞ�ƌŽůĞ�ŽĨ�ĂĐŝĚŝƚǇ�ĂŶĚ�ƉŚĞŶŽůŝĐ�
ĐŽŵƉŽƵŶĚƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϭϴ�KĐƚ͖ϭϮϱ;ϰͿ͗ϭϭϭϳͲϭϭϮϳ͘�ĚŽŝ͗�
ϭϬ͘ϭϭϭϭͬũĂŵ͘ϭϯϵϰϲ͘��ƉƵď�ϮϬϭϴ��ƵŐ�ϭϲ͘�WD/�͗�ϮϵϵϬϰϵϴϴ

�d���ϮϯϮϳϵ
�^D�ϮϬϮϱϮ

�ŝĐŬƐ͕�>͘D͘�;ϭϵϵϱͿ͘�WƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�
>ĞƵĐŽŶŽƐƚŽĐ�ŽĞŶŽƐ�ĂƐ�KĞŶŽĐŽĐĐƵƐ�ŽĞŶŝ�΀ĐŽƌƌŝŐ͘΁�ŐĞŶ͘�
ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϯϵϱͲϳ͘

Monera Firmicutes Lactobacillaceae Oenococcus Oenococcus oeni WůĂŶƚ��ĂƐĞĚ

�ŽƚŽŶ͕�D͕͘�WĂǁƚŽǁƐŬŝ͕��͕͘�dĂŵŝŶŝĂƵ͕��͕͘��ƵƌŐĂƵĚ͕�'͕͘��ĞŶŝĞů͕�&͕͘�
�ŽƵůůŽƵŵŵĞͲ>ĂďĂƌƚŚĞ͕�>͕͘�&Ăůů͕��͕͘��ĂƵďĞ͕�'͕͘��ŽƚŽŶ͕��͘�;ϮϬϭϳͿ͘�
hŶƌĂǀĞůŝŶŐ�ŵŝĐƌŽďŝĂů�ĞĐŽůŽŐǇ�ŽĨ�ŝŶĚƵƐƚƌŝĂůͲƐĐĂůĞ�<ŽŵďƵĐŚĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ďǇ�ŵĞƚĂďĂƌĐŽĚŝŶŐ�ĂŶĚ�ĐƵůƚƵƌĞͲďĂƐĞĚ�ŵĞƚŚŽĚƐ͘�&�D^�
DŝĐƌŽďŝŽů��ĐŽů͘�ϮϬϭϳ�DĂǇ�ϭ͖ϵϯ;ϱͿ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϯͬĨĞŵƐĞĐͬĨŝǆϬϰϴ͘�WD/�͗�
ϮϴϰϯϬϵϰϬ͘

�d���ϮϯϮϳϵ
�^D�ϮϬϮϱϮ

�ŝĐŬƐ͕�>͘D͘�;ϭϵϵϱͿ͘�WƌŽƉŽƐĂů�ƚŽ�ƌĞĐůĂƐƐŝĨǇ�
>ĞƵĐŽŶŽƐƚŽĐ�ŽĞŶŽƐ�ĂƐ�KĞŶŽĐŽĐĐƵƐ�ŽĞŶŝ�΀ĐŽƌƌŝŐ͘΁�ŐĞŶ͘�
ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘�ϰϱ͕�ϯϵϱͲϳ͘

Monera Firmicutes Lactobacillaceae Paucilactobacillus Paucilactobacillus 
suebicus WůĂŶƚ��ĂƐĞĚ

<ůĞǇŶŵĂŶƐ͕�h͕͘�,ĞŝŶǌů͕�,͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϭϵϴϵͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƵĞďŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ŽďůŝŐĂƚĞůǇ�ŚĞƚĞƌŽĨĞƌŵĞŶƚĂƚŝǀĞ�>ĂĐƚŽďĂĐŝůůƵƐ�
ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨƌƵŝƚ�ŵĂƐŚĞƐ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�ϭϭ͕�
ϮϲϳͲϮϳϭ͘ �^D�ϱϬϬϳ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Paucilactobacillus Paucilactobacillus 
vaccinostercus WůĂŶƚ��ĂƐĞĚ

WĂƉĂůĞǆĂŶĚƌĂƚŽƵ͕��͕͘��ĂŵƵ͕�E͕͘�&ĂůŽŶǇ͕�'͕͘�ĚĞ�sƵǇƐƚ͕�>͘�;ϮϬϭϭͿ͘�
�ŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�ĐŽĐŽĂ�
ďĞĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƐĞůĞĐƚĞĚ�ĨĂƌŵƐ�ŝŶ�/ǀŽƌǇ��ŽĂƐƚ�ĂŶĚ�
�ƌĂǌŝů͘�&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϴ�ϵϲϰͲϳϯ͘ �d���ϯϯϯϭϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϵϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϵϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Paucilactobacillus Paucilactobacillus 
vaccinostercus WůĂŶƚ��ĂƐĞĚ

�ƌŝĐŝ͕�D͕͘��ŽƐŬƵŶ͕�&͘�;ϮϬϬϭͿ͘�,ĂƌĚĂůŝǇĞ͗�&ĞƌŵĞŶƚĞĚ�ŐƌĂƉĞ�ũƵŝĐĞ�ĂƐ�Ă�
ƚƌĂĚŝƚŝŽŶĂů�dƵƌŬŝƐŚ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϴ͕�ϰϭϳʹϰϮϭ͘�

�d���ϯϯϯϭϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Paucilactobacillus Paucilactobacillus 
vaccinostercus WůĂŶƚ��ĂƐĞĚ

�ďƌŝŽƵĞů͕�,͕͘��ĞŶŽŵĂƌ͕�E͕͘�>ƵĐĂƐ͕�Z͕͘�'ĄůǀĞǌ͕��͘�;ϮϬϭϭͿ͘��ƵůƚƵƌĞͲ
ŝŶĚĞƉĞŶĚĞŶƚ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�ŝŶ�ďƌŝŶĞƐ�
ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ŶĂƚƵƌĂůůǇͲĨĞƌŵĞŶƚĞĚ��ůŽƌĞŹĂ�ŐƌĞĞŶ�ƚĂďůĞ�
ŽůŝǀĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�:ĂŶ�ϱ͖ϭϰϰ;ϯͿ͗ϰϴϳͲϵϲ͘��ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϬ͘ϭϭ͘ϬϬϲ͘�

�d���ϯϯϯϭϬ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus acidilactici �ĂŝƌǇ

KůĂũƵŐďĂŐďĞ͕�d͘�͕͘��ůƵŐďĂĚĞďŽ͕�K͘�͕͘�KŵĂĨƵǀďĞ͕��͘K͘�;ϮϬϮϬͿ͘�
WƌŽďŝŽƚŝĐ�ƉŽƚĞŶƚŝĂůƐ�ŽĨ�WĞĚŝŽĐŽĐƵƐƐ�ĂĐŝĚŝůĂĐƚŝĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁĂƌĂ͖���
EŝŐĞƌŝĂŶ�ƵŶƌŝƉĞŶĞĚ�ƐŽĨƚ�ĐŚĞĞƐĞ͘�,ĞůŝǇŽŶ͘�ϮϬϮϬ�^ĞƉ�ϭϰ͖ϲ;ϵͿ͗ĞϬϰϴϴϵ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŚĞůŝǇŽŶ͘ϮϬϮϬ͘ĞϬϰϴϴϵ͘�WD/�͗�ϯϮϵϴϰϱϵϵ͖�WD�/�͗�
WD�ϳϰϵϴϳϱϲ͘

'ĂƌĐşĂͲ�ĂŶŽ͕�/͕͘�ZŽĐŚĂͲDĞŶĚŽǌĂ͕��͕͘�<ŽƐŵĞƌů͕��͕͘�:ŝŵĠŶĞǌͲ&ůŽƌĞƐ͕�
Z͘ ;ϮϬϮϬͿ͘�WƵƌŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�ƉŚŽƐƉŚŽůŝƉŝĚͲ
ŚǇĚƌŽůǇǌŝŶŐ�ƉŚŽƐƉŚŽĞƐƚĞƌĂƐĞ�ƉƌŽĚƵĐĞĚ�ďǇ�WĞĚŝŽĐŽĐĐƵƐ�ĂĐŝĚŝůĂĐƚŝĐŝ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ŽƵĚĂ�ĐŚĞĞƐĞ͘�:��ĂŝƌǇ�^Đŝ͘�ϮϬϮϬ�DĂǇ͖ϭϬϯ;ϱͿ͗ϯϵϭϮͲϯϵϮϯ͘�
ĚŽŝ͗�ϭϬ͘ϯϭϲϴͬũĚƐ͘ϮϬϭϵͲϭϳϵϲϱ͘��ƉƵď�ϮϬϮϬ�DĂƌ�ϱ͘�WD/�͗�ϯϮϭϰϳϮϲϰ͘

DŽƌĂůĞƐͲ�ƐƚƌĂĚĂ͕��͘/͕͘�>ŽƉĞǌͲDĞƌŝŶŽ͕��͕͘�'ƵƚŝĞƌƌĞǌͲDĞŶĚĞǌ͕�E͕͘�
ZƵŝǌ͕��͘�͕͘��ŽŶƚƌĞƌĂƐͲZŽĚƌŝŐƵĞǌ͕��͘�;ϮϬϭϲͿ͘�WĂƌƚŝĂů��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ��ĂĐƚĞƌŝŽĐŝŶ�WƌŽĚƵĐĞĚ�ďǇ�,ĂůŽƚŽůĞƌĂŶƚ�WĞĚŝŽĐŽĐĐƵƐ�ĂĐŝĚŝůĂĐƚŝĐŝ�
^ƚƌĂŝŶ�Y�ϯϴ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�dƌĂĚŝƚŝŽŶĂů��ŽƚŝũĂ��ŚĞĞƐĞ͘�WŽů�:�DŝĐƌŽďŝŽů͘�
ϮϬϭϲ��ƵŐ�Ϯϲ͖ϲϱ;ϯͿ͗ϮϳϵͲϮϴϱ͘�ĚŽŝ͗�ϭϬ͘ϱϲϬϰͬϭϳϯϯϭϯϯϭ͘ϭϮϭϱϲϬϳ͘�WD/�͗�
ϮϵϯϯϰϬϰϳ͘

�d���ϯϯϯϭϰ
�^D�ϭϵϵϮϳ

>ŝŶĚŶĞƌ͕�W͘�;ϭϴϴϳͿ͘�mďĞƌ�ĞŝŶ�ŶĞƵĞƐ�ŝŶ�DĂůǌŵĂŝƐĐŚĞŶ�
ǀŽƌŬŽŵŵĞŶĚĞƐ͕�ŵŝůĐŚƐćƵƌĞďŝůĚĞŶĚĞƐ�&ĞƌŵĞŶƚ͘�
tŽĐŚĞŶƐĐŚƌŝĨƚ�ĨƵƌ��ƌĂƵĞƌĞŝ�ϰ͕�ϰϯϳͲϰϰϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus acidilactici DĞĂƚ
>�ƌŽǇ͕�&͘�;ϮϬϬϲͿ͘�&ƵŶĐƚŝŽŶĂů�ŵĞĂƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�
ƐĂƵƐĂŐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘

/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϳϬͲϴϱ͘�

�d���ϯϯϯϭϰ
�^D�ϭϵϵϮϳ

>ŝŶĚŶĞƌ͕�W͘�;ϭϴϴϳͿ͘�mďĞƌ�ĞŝŶ�ŶĞƵĞƐ�ŝŶ�DĂůǌŵĂŝƐĐŚĞŶ�
ǀŽƌŬŽŵŵĞŶĚĞƐ͕�ŵŝůĐŚƐćƵƌĞďŝůĚĞŶĚĞƐ�&ĞƌŵĞŶƚ͘�
tŽĐŚĞŶƐĐŚƌŝĨƚ�ĨƵƌ��ƌĂƵĞƌĞŝ�ϰ͕�ϰϯϳͲϰϰϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus acidilactici �ĂŬĞƌǇ

�ĚĞŵĂ͕�D͘K͕͘�^ĂŶŶŝ͕��͘/͘�;ϮϬϬϴͿ͘�&ƵŶĐƚŝŽŶĂů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƐĞůĞĐƚĞĚ�
ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ƐŽƵƌ�ŵĂŝǌĞ�ďƌĞĂĚ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�:ƵŶ͖Ϯϱ;ϰͿ͗ϲϭϲͲ
Ϯϱ͘ ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘Ĩŵ͘ϮϬϬϳ͘ϭϮ͘ϬϬϲ͘��ƉƵď�ϮϬϬϴ�:ĂŶ�Ϯϵ͘�WD/�͗
ϭϴϰϱϲϭϭϳ͘

�d���ϯϯϯϭϰ
�^D�ϭϵϵϮϳ

>ŝŶĚŶĞƌ͕�W͘�;ϭϴϴϳͿ͘�mďĞƌ�ĞŝŶ�ŶĞƵĞƐ�ŝŶ�DĂůǌŵĂŝƐĐŚĞŶ�
ǀŽƌŬŽŵŵĞŶĚĞƐ͕�ŵŝůĐŚƐćƵƌĞďŝůĚĞŶĚĞƐ�&ĞƌŵĞŶƚ͘�
tŽĐŚĞŶƐĐŚƌŝĨƚ�ĨƵƌ��ƌĂƵĞƌĞŝ�ϰ͕�ϰϯϳͲϰϰϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus acidilactici WůĂŶƚ��ĂƐĞĚ
KŶĚĂ͕�d͘�Ğƚ�Ăů͘�;ϮϬϬϯͿ͘��ŶĂůǇƐŝƐ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂů�ĨůŽƌĂ�ĚƵƌŝŶŐ�
DŝƐŽ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�^Đŝ͘�dĞĐŚŶŽů͘�ZĞƐ͕͘�ϵ͕�ϭϳͲϮϰ͘ �d���ϯϯϯϭϰ

�^D�ϭϵϵϮϳ

>ŝŶĚŶĞƌ͕�W͘�;ϭϴϴϳͿ͘�mďĞƌ�ĞŝŶ�ŶĞƵĞƐ�ŝŶ�DĂůǌŵĂŝƐĐŚĞŶ�
ǀŽƌŬŽŵŵĞŶĚĞƐ͕�ŵŝůĐŚƐćƵƌĞďŝůĚĞŶĚĞƐ�&ĞƌŵĞŶƚ͘�
tŽĐŚĞŶƐĐŚƌŝĨƚ�ĨƵƌ��ƌĂƵĞƌĞŝ�ϰ͕�ϰϯϳͲϰϰϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus acidilactici WůĂŶƚ��ĂƐĞĚ

��&�K͘�;ϭϵϵϴͿ͘�&ĞƌŵĞŶƚĞĚ�ĨƌƵŝƚƐ�ĂŶĚ�ǀĞŐĞƚĂďůĞƐ͗���ŐůŽďĂů�ƉĞƌƐƉĞĐƚŝǀĞͲ
�ŚĂƉƚĞƌ�Ϯ͗��ĂƐŝĐ�ƉƌŝŶĐŝƉůĞƐ�ŽĨ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&�K��ŐƌŝĐƵůƚƵƌĂů�
^ĞƌǀŝĐĞƐ��ƵůůĞƚŝŶ�EŽ͘�ϭϯϰ͘��������

��>ŝ͕�y͘�Ğƚ�Ăů͘�;ϮϬϭϳͿ͘��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ�ĂŶĚ�
ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�WŝǆŝĂŶ�ďƌŽĂĚ�ďĞĂŶ�
ƉĂƐƚĞ�ĂƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ŝŶĚƵƐƚƌŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�&ŽŽĚ�WƌŽƉ͕͘�
ϮϬ͕�^ϮϱϮϬͲ^Ϯϱϯϭ͘�

�̂ ŝŵƐĞŬ͕�P͕͘�PǌĞů͕�^͘�ĂŶĚ��ŽŶ͕��͘,͘�;ϮϬϭϳͿ͘��ŽŵƉĂƌŝƐŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ĚŝǀĞƌƐŝƚǇ�ĚƵƌŝŶŐ�ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�dĂƌŚĂŶĂ�ƉƌŽĚƵĐĞĚ�Ăƚ�
ŚŽŵĞ�ĂŶĚ�ŽŶ�Ă�ĐŽŵŵĞƌĐŝĂů�ƐĐĂůĞ͘�&ŽŽĚ�^Đŝ͘�dĞĐŚŶŽů͕͘�Ϯϲ͕�ϭϴϭͲϭϴϳ͘

�d���ϯϯϯϭϰ
�^D�ϭϵϵϮϳ

>ŝŶĚŶĞƌ͕�W͘�;ϭϴϴϳͿ͘�mďĞƌ�ĞŝŶ�ŶĞƵĞƐ�ŝŶ�DĂůǌŵĂŝƐĐŚĞŶ�
ǀŽƌŬŽŵŵĞŶĚĞƐ͕�ŵŝůĐŚƐćƵƌĞďŝůĚĞŶĚĞƐ�&ĞƌŵĞŶƚ͘�
tŽĐŚĞŶƐĐŚƌŝĨƚ�ĨƵƌ��ƌĂƵĞƌĞŝ�ϰ͕�ϰϯϳͲϰϰϬ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϵϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϵϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus damnosus �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

tĂůůŝŶŐ͕��͕͘�'ŝŶĚƌĞĂƵ͕��͕͘�>ŽŶǀĂƵĚͲ&ƵŶĞů͕��͘�;ϮϬϬϱͿ͘���ƉƵƚĂƚŝǀĞ�
ŐůƵĐĂŶ�ƐǇŶƚŚĂƐĞ�ŐĞŶĞ�ĚƉƐ�ĚĞƚĞĐƚĞĚ�ŝŶ�ĞǆŽƉŽůǇƐĂĐĐŚĂƌŝĚĞͲƉƌŽĚƵĐŝŶŐ�
WĞĚŝŽĐŽĐĐƵƐ�ĚĂŵŶŽƐƵƐ�ĂŶĚ�KĞŶŽĐŽĐĐƵƐ�ŽĞŶŝ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
ǁŝŶĞ�ĂŶĚ�ĐŝĚĞƌ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕sŽůƵŵĞ�
ϵϴ͕�/ƐƐƵĞ�ϭ͘�ϮϬϬϱ͘�WĂŐĞƐ�ϱϯͲϲϮ͘ �^D��ϮϬϯϯϭ

sĂůŝĚĂƚŝŽŶ�ůŝƐƚ�ŶŽ͘�Ϯϱ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͗�
ϮϮϬͲϮϮϮ͘�;ϭϵϴϴͿ͘��ĂĐŬ�t͘��Ƶƌ�ƚĂǆŽŶŽŵŝĞ�ĚĞƌ�ŐĂƚƚƵŶŐ
WĞĚŝŽĐŽĐĐƵƐ͘�dŚĞ�ƉŚĞŶŽƚǇƉĞ�ĂŶĚ�ŐĞŶŽƚǇƉĞ�ůŝŵŝƚƐ
ŽĨ�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�ƉƌĞǀŝŽƵƐůǇ�ŝĚĞŶƚŝĨŝĞĚ
ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ƐƵďͲƌĂĐĞ
ǁŚŝĐŚ�ŝƐ�ĚĞƚƌŝŵĞŶƚĂů�ƚŽ�ďĞĞƌ�ƋƵĂůŝƚǇ͗�WĞĚŝŽĐŽĐĐƵƐ
ŝŶŽƉŝŶĂƚƵƐ͘��ƌĂƵǁŝƐƐĞŶƐĐŚĂĨƚ�ϯϭ͗�ϮϯϳͲϮϱϬ͕�ϯϭϮͲϯϮϬ͕
ϯϯϲͲϯϰϯ͕�ϭϵϳϴ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus damnosus �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ĂũĂůĂ͕�/͕͘��ĞƌŐƐǀĞŝŶƐŽŶ͕�:͕͘�&ƌŝĞƐĞŶ͕�s͕͘�ZĞĚĞŬŽƉ͕��͕͘�:ƵǀŽŶĞŶ͕�Z͕͘�
^ƚŽƌŐĊƌĚƐ͕��͕͘��ŝŽůĂ͕��͘�;ϮϬϭϴͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ďĂĐŬŝŝ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�
ĚĂŵŶŽƐƵƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ϭϳϬͲǇĞĂƌͲŽůĚ�ďĞĞƌ�ƌĞĐŽǀĞƌĞĚ�ĨƌŽŵ�Ă�
ƐŚŝƉǁƌĞĐŬ�ůĂĐŬ�ƚŚĞ�ŵĞƚĂďŽůŝĐ�ĂĐƚŝǀŝƚŝĞƐ�ƌĞƋƵŝƌĞĚ�ƚŽ�ŐƌŽǁ�ŝŶ�ŵŽĚĞƌŶ�
ůĂŐĞƌ�ďĞĞƌ͘�&�D^�DŝĐƌŽďŝŽů��ĐŽů͘�ϮϬϭϴ�:ĂŶ�ϭ͖ϵϰ;ϭͿ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϯͬ
ĨĞŵƐĞĐͬĨŝǆϭϱϮ͘�WD/�͗�ϮϵϭϮϲϮϰϭ

�^D��ϮϬϯϯϭ� 
�d���Ϯϵϯϱϴ�

&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�;ϭϵϵϬͿ͘��ƵŐ͖ϱϴ;ϯͿ͗ϮϱϱͲϲϮ͘ 
dŚĞ�ƉŚǇůŽŐĞŶǇ�ŽĨ��ĞƌŽĐŽĐĐƵƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�
ĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͘ 
�ŽůůŝŶƐ�D�͕�tŝůůŝĂŵƐ��D͕�tĂůůďĂŶŬƐ�^͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus damnosus �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

sŝŐĞŶƚŝŶŝ͕�/͕͘�WƌĂǌ͕��͕͘��ŽŵĞŶĞŐŚĞƚƚŝ͕��͕͘��ĞŶĂƚŽ͕�^͕͘�WŝĐŽǌǌŝ͕��͕͘�
�ĂƌŵĂǌ͕��͕͘�&ŽƐĐŚŝŶŽ͕�Z͘�;ϮϬϭϲͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ŵĂůŽůĂĐƚŝĐ�
ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ŽƐƚĂ�sĂůůĞǇ�ǁŝŶĞƐ�ĂŶĚ�ĞǀŝĚĞŶĐĞ�
ŽĨ�ƉƐǇĐŚƌŽƚƌŽƉŚǇ�ŝŶ�ƐŽŵĞ�ƐƚƌĂŝŶƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϭϲ�
�Ɖƌ͖ϭϮϬ;ϰͿ͗ϵϯϰͲϰϱ͘�ĚŽŝ͗�ϭϬ͘ϭϭϭϭͬũĂŵ͘ϭϯϬϴϬ͘�WD/�͗�ϮϲϴϮϬϮϰϲ͘

>ŽŶǀĂƵĚͲ&ƵŶĞů͕��͕͘�:ŽǇĞƵǆ͕��͘�ĂŶĚ�>ĞĚŽƵǆ͕�K͘�;ϭϵϵϭͿ͘�^ƉĞĐŝĨŝĐ�
ĞŶƵŵĞƌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ŐƌĂƉĞ�ŵƵƐƚ�ĂŶĚ�
ǁŝŶĞ�ďǇ�ĐŽůŽŶǇ�ŚǇďƌŝĚŝǌĂƚŝŽŶ�ǁŝƚŚ�ŶŽŶͲŝƐŽƚŽƉŝĐ��E��WƌŽďĞƐ͕�:ŽƵƌŶĂů�
ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�sŽů͘�ϳϭ͕�Ɖ͘�ϱϬϭͲϱϬϵ

�^D��ϮϬϯϯϭ�
�d���Ϯϵϯϱϴ�

&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�;ϭϵϵϬͿ͘��ƵŐ͖ϱϴ;ϯͿ͗ϮϱϱͲϲϮ͘ 
dŚĞ�ƉŚǇůŽŐĞŶǇ�ŽĨ��ĞƌŽĐŽĐĐƵƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�
ĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ϭϲ^�ƌZE��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�dĞƚƌĂŐĞŶŽĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͘ 
�ŽůůŝŶƐ�D�͕�tŝůůŝĂŵƐ��D͕�tĂůůďĂŶŬƐ�^͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus inopinatus WůĂŶƚ��ĂƐĞĚ

WĂƌŬ͕�:͘D͕͘�^ŚŝŶ͕�:͘,͕͘�>ĞĞ͕��͘t͘�Ğƚ�Ăů͘�;ϮϬϭϬͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�<ŝŵĐŚŝ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ŝŶŝƚŝĂů�ĂŶĚ�ŽǀĞƌͲƌŝƉĞŶĞĚ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ƵƐŝŶŐ�W�Z�ĂŶĚ�ϭϲ^�ƌZE��ŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�&ŽŽĚ�
^Đŝ��ŝŽƚĞĐŚŶŽů�ϭϵ͕�ϱϰϭʹϱϰϲ͘ �^D��ϮϬϮϴϱ�

�d���ϰϵϵϬϮ

sĂůŝĚĂƚŝŽŶ�ůŝƐƚ�ŶŽ͘�Ϯϱ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͗�
ϮϮϬͲϮϮϮ͕�;ϭϵϴϴͿ͘��ĂĐŬ�t͘��Ƶƌ�ƚĂǆŽŶŽŵŝĞ�ĚĞƌ�ŐĂƚƚƵŶŐ
WĞĚŝŽĐŽĐĐƵƐ͘�dŚĞ�ƉŚĞŶŽƚǇƉĞ�ĂŶĚ�ŐĞŶŽƚǇƉĞ�ůŝŵŝƚƐ
ŽĨ�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�ƉƌĞǀŝŽƵƐůǇ�ŝĚĞŶƚŝĨŝĞĚ
ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ƐƵďͲƌĂĐĞ
ǁŚŝĐŚ�ŝƐ�ĚĞƚƌŝŵĞŶƚĂů�ƚŽ�ďĞĞƌ�ƋƵĂůŝƚǇ͗�WĞĚŝŽĐŽĐĐƵƐ
ŝŶŽƉŝŶĂƚƵƐ͘��ƌĂƵǁŝƐƐĞŶƐĐŚĂĨƚ�ϯϭ͗�ϮϯϳͲϮϱϬ͕�ϯϭϮͲϯϮϬ͕
ϯϯϲͲϯϰϯ͕�ϭϵϳϴ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus inopinatus �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WĞƚƌŝ͕��͕͘�WĨĂŶŶĞďĞĐŬĞƌ͕�:͕͘�&ƌƂŚůŝĐŚ͕�:͕͘�<ƂŶŝŐ͕�,͘�;ϮϬϭϮͿ͘�&ĂƐƚ�
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǁŝŶĞ�ƌĞůĂƚĞĚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ďǇ�ŵƵůƚŝƉůĞǆ�
W�Z͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϯ�&Ğď͖ϯϯ;ϭͿ͗ϰϴͲϱϰ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϭϮ͘Ϭϴ͘Ϭϭϭ͘��ƉƵď�ϮϬϭϮ�^ĞƉ�ϭϮ͘�WD/�͗�ϮϯϭϮϮϱϬϬ͘

�ŝĐŬƐ͕�>͘D͘d͘�ĂŶĚ��ŶĚŽ͕��͘�;ϮϬϬϵͿ͘�dĂǆŽŶŽŵŝĐ�^ƚĂƚƵƐ�ŽĨ�>ĂĐƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝĂ�ŝŶ�tŝŶĞ�ĂŶĚ�<ĞǇ��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ƚŽ��ŝĨĨĞƌĞŶƚŝĂƚĞ�^ƉĞĐŝĞƐ͕�^͘�
�Ĩƌ͘�:͘��ŶŽů͘�sŝƚŝĐ͕͘�sŽů͘�ϯϬ͕�EŽ͘�ϭ�

�^D��ϮϬϮϴϱ�
�d���ϰϵϵϬϮ

�sĂůŝĚĂƚŝŽŶ�ůŝƐƚ�ŶŽ͘�Ϯϱ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͗�
ϮϮϬͲϮϮϮ͕�;ϭϵϴϴͿ͘��ĂĐŬ�t͘��Ƶƌ�ƚĂǆŽŶŽŵŝĞ�ĚĞƌ�ŐĂƚƚƵŶŐ
WĞĚŝŽĐŽĐĐƵƐ͘�dŚĞ�ƉŚĞŶŽƚǇƉĞ�ĂŶĚ�ŐĞŶŽƚǇƉĞ�ůŝŵŝƚƐ
ŽĨ�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�ƉƌĞǀŝŽƵƐůǇ�ŝĚĞŶƚŝĨŝĞĚ
ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ƐƵďͲƌĂĐĞ
ǁŚŝĐŚ�ŝƐ�ĚĞƚƌŝŵĞŶƚĂů�ƚŽ�ďĞĞƌ�ƋƵĂůŝƚǇ͗�WĞĚŝŽĐŽĐĐƵƐ
ŝŶŽƉŝŶĂƚƵƐ͘��ƌĂƵǁŝƐƐĞŶƐĐŚĂĨƚ�ϯϭ͗�ϮϯϳͲϮϱϬ͕�ϯϭϮͲϯϮϬ͕
ϯϯϲͲϯϰϯ͕�ϭϵϳϴ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus inopinatus �ĂŝƌǇ

�ůͲ�ĂƌĂĚĞŝ͕�'͕͘��ĞůĂĐƌŽŝǆͲ�ƵĐŚĞƚ͕��͕͘�KŐŝĞƌ͕�:͘�͘�;ϮϬϬϳͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�
ŽĨ�ďĂĐƚĞƌŝĂů�ĞĐŽƐǇƐƚĞŵƐ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů��ŐǇƉƚŝĂŶ��ŽŵŝĂƚŝ�ĐŚĞĞƐĞ͘�
�ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϮϬϬϳ�&Ğď͖ϳϯ;ϰͿ͗ϭϮϰϴͲϱϱ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬ
��D͘ϬϭϲϲϳͲϬϲ͘��ƉƵď�ϮϬϬϲ��ĞĐ�ϮϮ͘�WD/�͗�ϭϳϭϴϵϰϯϰ͖�WD�/�͗�
WD�ϭϴϮϴϲϳϬ͘

�^D��ϮϬϮϴϱ�
�d���ϰϵϵϬϮ

�sĂůŝĚĂƚŝŽŶ�ůŝƐƚ�ŶŽ͘�Ϯϱ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϴ͗�
ϮϮϬͲϮϮϮ͕�;ϭϵϴϴͿ͘��ĂĐŬ�t͘��Ƶƌ�ƚĂǆŽŶŽŵŝĞ�ĚĞƌ�ŐĂƚƚƵŶŐ
WĞĚŝŽĐŽĐĐƵƐ͘�dŚĞ�ƉŚĞŶŽƚǇƉĞ�ĂŶĚ�ŐĞŶŽƚǇƉĞ�ůŝŵŝƚƐ
ŽĨ�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�ƉƌĞǀŝŽƵƐůǇ�ŝĚĞŶƚŝĨŝĞĚ
ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ƐƵďͲƌĂĐĞ
ǁŚŝĐŚ�ŝƐ�ĚĞƚƌŝŵĞŶƚĂů�ƚŽ�ďĞĞƌ�ƋƵĂůŝƚǇ͗�WĞĚŝŽĐŽĐĐƵƐ
ŝŶŽƉŝŶĂƚƵƐ͘��ƌĂƵǁŝƐƐĞŶƐĐŚĂĨƚ�ϯϭ͗�ϮϯϳͲϮϱϬ͕�ϯϭϮͲϯϮϬ͕
ϯϯϲͲϯϰϯ͕�ϭϵϳϴ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus parvulus �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ƌĞǀĂůŽͲsŝůůĞŶĂ͕�D͕͘��ĂƌƚŽǁƐŬǇ͕��͘:͕͘��ĂƉŽŶĞ͕��͕͘�^ĞĨƚŽŶ͕�D͘�͘�;ϮϬϭϬͿ͘�
WƌŽĚƵĐƚŝŽŶ�ŽĨ�ŝŶĚŽůĞ�ďǇ�ǁŝŶĞͲĂƐƐŽĐŝĂƚĞĚ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ƵŶĚĞƌ�
ŽĞŶŽůŽŐŝĐĂů�ĐŽŶĚŝƚŝŽŶƐ͘&ŽŽĚ�DŝĐƌŽďŝŽů�Ϯϳ;ϱͿ͗ϲϴϱͲϵϬ͘�

�ĚǁĂƌĚƐ͕��͘'͕͘�WĞƚĞƌƐŽŶ͕�:͘�͕͘��ŽǇůƐƚŽŶ͕�d͘�͕͘�sĂƐŝůĞ͕�d͘�͘�;ϭϵϵϰͿ͘�
/ŶƚĞƌĂĐƚŝŽŶƐ��ĞƚǁĞĞŶ�>ĞƵĐŽŶŽƐƚŽĐ�ŽĞŶŽƐ�ĂŶĚ�WĞĚŝŽĐŽĐĐƵƐ�ƐƉƉ͘�
�ƵƌŝŶŐ�sŝŶŝĨŝĐĂƚŝŽŶ�ŽĨ�ZĞĚ�tŝŶĞƐ͕��ŵ�:��ŶŽů�sŝƚŝĐ͕�sŽů͘�ϰϱ͕�Ɖ͘�ϰϵͲϱϱ

�d���ϭϵϯϳϭ
�^D�ϮϬϯϯϮ

'ƵŶƚŚĞƌ͕�,͘>͕͘�tŚŝƚĞ͕�,͘Z͘�;ϭϵϲϭͿ͘�dŚĞ�ĐƵůƚƵƌĂů�ĂŶĚ�
ƉŚǇƐŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌƐ�ŽĨ�ƚŚĞ�ƉĞĚŝŽĐŽĐĐŝ͘�:͘�'ĞŶ͘�
DŝĐƌŽďŝŽů͘�Ϯϲ͗ϭϴϱͲϭϵϳ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϵϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϵϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus parvulus WůĂŶƚ��ĂƐĞĚ

>ƵĐĞŶĂͲWĂĚƌſƐ͕�,͕͘�ZƵŝǌͲ�ĂƌďĂ͕�:͘>͘�;ϮϬϭϵͿ͘�DŝĐƌŽďŝĂů�ďŝŽŐĞŽŐƌĂƉŚǇ�
ŽĨ�^ƉĂŶŝƐŚͲƐƚǇůĞ�ŐƌĞĞŶ�ŽůŝǀĞ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƉƌŽǀŝŶĐĞ�ŽĨ�
^ĞǀŝůůĞ͕�^ƉĂŝŶ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�^ĞƉ͖ϴϮ͗ϮϱϵͲϮϲϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϭϵ͘ϬϮ͘ϬϬϰ͘��ƉƵď�ϮϬϭϵ�&Ğď�ϮϬ͘�WD/�͗�ϯϭϬϮϳϳϴϮ͘

�ďƌŝŽƵĞů͕�,͕͘��ĞŶŽŵĂƌ͕�E͕͘��ŽďŽ͕��͕͘��ĂďĂůůĞƌŽ͕�E͕͘�&ĞƌŶĄŶĚĞǌ�
&ƵĞŶƚĞƐ͕�D͘�͕͘�WĠƌĞǌͲWƵůŝĚŽ͕�Z͕͘�'ĄůǀĞǌ͕��͘�;ϮϬϭϮͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇͲĨĞƌŵĞŶƚĞĚ�DĂŶǌĂŶŝůůĂ��ůŽƌĞŹĂ�
ŐƌĞĞŶ�ƚĂďůĞ�ŽůŝǀĞƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘��ĞĐ͖ϯϮ;ϮͿ͗ϯϬϴͲϭϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϭϮ͘Ϭϳ͘ϬϬϲ͘��ƉƵď�ϮϬϭϮ�:Ƶů�ϯϭ͘�WD/�͗�ϮϮϵϴϲϭϵϰ͘

�d���ϭϵϯϳϭ
�^D�ϮϬϯϯϮ

'ƵŶƚŚĞƌ͕�,͘>͕͘�tŚŝƚĞ͕�,͘Z͘�;ϭϵϲϭͿ͘�dŚĞ�ĐƵůƚƵƌĂů�ĂŶĚ�
ƉŚǇƐŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌƐ�ŽĨ�ƚŚĞ�ƉĞĚŝŽĐŽĐĐŝ͘�:͘�'ĞŶ͘�
DŝĐƌŽďŝŽů͘�Ϯϲ͗ϭϴϱͲϭϵϳ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus DĞĂƚ

>ĞƌŽǇ͕�&͘�;ϮϬϬϲͿ͘�&ƵŶĐƚŝŽŶĂů�ŵĞĂƚ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�
ƐĂƵƐĂŐĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϳϬͲϴϱ͘ �d���ϯϯϯϭϲ

�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus ^ĞĂĨŽŽĚ

WĂůƵĚĂŶͲDƺůůĞƌ͕��͘�;ϭϵϵϵͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�dŚĂŝ�ůŽǁͲƐĂůƚ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�ĂŶĚ�ƚŚĞ�ƌŽůĞ�
ŽĨ�ŐĂƌůŝĐ�ĂƐ�ƐƵďƐƚƌĂƚĞ�ĨŽƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϰϲ͕�
ϮϭϵͲϮϵ͘

�d���ϯϯϯϭϲ
�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus WůĂŶƚ��ĂƐĞĚ

yƵ͕�y͕͘�>ƵŽ͕��͕͘��ĂŽ͕�z͕͘�>ŝĂŽ͕�y͕͘�tƵ͕�:͘�;ϮϬϭϴͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
�ŝǀĞƌƐŝƚǇ�ĂŶĚ�WƌŽďŝŽƚŝĐ��ĨĨŝĐŝĞŶĐǇ�ŽĨ�ƚŚĞ��ƵƚŽĐŚƚŚŽŶŽƵƐ�>ĂĐƚŝĐ�
�ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�ƚŚĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�^ĞůĞĐƚĞĚ�ZĂǁ�&ƌƵŝƚ�ĂŶĚ�
sĞŐĞƚĂďůĞ�:ƵŝĐĞƐ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�ϮϬϭϴ�KĐƚ�Ϯϯ͖ϵ͗Ϯϱϯϵ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬ
ĨŵŝĐď͘ϮϬϭϴ͘ϬϮϱϯϵ͘�WD/�͗�ϯϬϰϬϱϱϴϴ͖�WD�/�͗�WD�ϲϮϬϱϵϵϮ͘

,ŽŶŐ͕�^͘t͕͘��ŚŽŝ͕�z͘:͕͘�>ĞĞ͕�,͘t͕͘�zĂŶŐ͕�:͘,͕͘�>ĞĞ͕�D͘�͘�;ϮϬϭϲͿ͘�
DŝĐƌŽďŝĂů��ŽŵŵƵŶŝƚǇ�^ƚƌƵĐƚƵƌĞ�ŽĨ�<ŽƌĞĂŶ��ĂďďĂŐĞ�<ŝŵĐŚŝ�ĂŶĚ�
/ŶŐƌĞĚŝĞŶƚƐ�ǁŝƚŚ��ĞŶĂƚƵƌŝŶŐ�'ƌĂĚŝĞŶƚ�'Ğů��ůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�:�
DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϮϬϭϲ�:ƵŶ�Ϯϴ͖Ϯϲ;ϲͿ͗ϭϬϱϳͲϲϮ͘�ĚŽŝ͗�ϭϬ͘ϰϬϭϰͬ
ũŵď͘ϭϱϭϮ͘ϭϮϬϯϱ͘�WD/�͗�ϮϲϵϬϳϳϱϱ

�d���ϯϯϯϭϲ
�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

ZŽĚƌŝŐƵĞǌ͕��͘s͘�ĂŶĚ�DĂŶĐĂ�ĚĞ�EĂĚƌĂ͕�D͘�͘�;ϭϵϵϰͿ͘�^ƵŐĂƌ�ĂŶĚ�ŽƌŐĂŶŝĐ�
ĂĐŝĚ�ŵĞƚĂďŽůŝƐŵ�ŝŶ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŽĨ�WĞĚŝŽĐŽĐĐƵƐ�ƉĞŶƚŽƐĂĐĞƵƐ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐ�ŽĞŶŽƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǁŝŶĞ͕�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�
�ĂĐƚĞƌŝŽůŽŐǇ͕�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ��ĂĐƚĞƌŝŽůŽŐǇ͕�ǀŽů͘�ϳϳ͕�Ɖ͘�ϲϭͲϲϲ

>Ƶŝ͕�,͘�͘�Θ��>Ƶŝ͕�^͘^͘d͘�;ϭϵϴϭͿ��ĨĨĞĐƚƐ�ŽĨ�ŵĂůŽͲůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝǀĞ�
ďĂĐƚĞƌŝĂ�ŽŶ�ƚŚĞ�ĂĐŝĚŝƚǇ�ŽĨ�ǁŚŝƚĞ�ǁŝŶĞ͕�dĂŝǁĂŶŝĂ͕�sŽů͘�Ϯϲ͘

�d���ϯϯϯϭϲ
�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ĂƐ͕��͘:͕͘��ĂƐ͕�D͘:͕͘�DŝǇĂũŝ͕�d͕͘��ĞŬĂ͕�^͘�͘�;ϮϬϭϵͿ͘�'ƌŽǁƚŚ�ĂŶĚ�
ŵĞƚĂďŽůŝĐ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĨŽƵƌ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌŝĐĞ�ďĞĞƌ�ƉƌĞƉĂƌĞĚ�ŝŶ��ƐƐĂŵ͕�/ŶĚŝĂ͘��ĐĐĞƐƐ�DŝĐƌŽďŝŽů͘�
ϮϬϭϵ�DĂǇ�Ϯϵ͖ϭ;ϰͿ͗ĞϬϬϬϬϮϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬĂĐŵŝ͘Ϭ͘ϬϬϬϬϮϴ͘�WD/�͗�
ϯϮϵϳϰϱϮϭ͖�WD�/�͗�WD�ϳϰϳϬϮϵϭ͘

�d���ϯϯϯϭϲ
�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus �ĂŝƌǇ

'ĂŶƚǌŝĂƐ͕��͕͘�>ĂƉƉĂ͕�/͘<͕͘��ĞƌƚƐ͕�D͕͘�'ĞŽƌŐĂůĂŬŝ͕�D͕͘�DĂŶŽůŽƉŽƵůŽƵ͕�
�͕͘�WĂƉĂĚŝŵŝƚƌŝŽƵ͕�<͕͘��Ğ��ƌĂŶĚƚ͕��͕͘�dƐĂŬĂůŝĚŽƵ͕��͕͘�sĂŶĚĂŵŵĞ͕�
W͘ ;ϮϬϮϬͿ͘�D�>�/ͲdK&�D^�ƉƌŽĨŝůŝŶŐ�ŽĨ�ŶŽŶͲƐƚĂƌƚĞƌ�ůĂĐƚŝĐ�ĂĐŝĚ
ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĂƌƚŝƐĂŶĂů�ĐŚĞĞƐĞƐ�ŽĨ�ƚŚĞ�'ƌĞĞŬ�ŝƐůĂŶĚ�ŽĨ�EĂǆŽƐ͘
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�:ƵŶ�ϭϲ͖ϯϮϯ͗ϭϬϴϱϴϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϮϬ͘ϭϬϴϱϴϲ͘��ƉƵď�ϮϬϮϬ�DĂƌ�ϵ͘�WD/�͗�ϯϮϭϵϵϭϵϮ͘

'ƵĂƌƌĂƐŝ͕�s͕͘�^ĂŶŶŝŶŽ͕��͕͘�DŽƐĐŚĞƚƚŝ͕�D͕͘��ŽŶĂŶŶŽ͕��͕͘��ŝ�'ƌŝŐŽůŝ͕�
�͕͘�^ĞƚƚĂŶŶŝ͕�>͘�;ϮϬϭϳͿ͘�dŚĞ�ŝŶĚŝǀŝĚƵĂů�ĐŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�ƐƚĂƌƚĞƌ�
ĂŶĚ�ŶŽŶͲƐƚĂƌƚĞƌ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ƚŽ�ƚŚĞ�ǀŽůĂƚŝůĞ�ŽƌŐĂŶŝĐ�
ĐŽŵƉŽƵŶĚ�ĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ��ĂĐŝŽĐĂǀĂůůŽ�WĂůĞƌŵŝƚĂŶŽ�ĐŚĞĞƐĞ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϳ�KĐƚ�ϭϲ͖Ϯϱϵ͗ϯϱͲϰϮ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϳ͘Ϭϳ͘ϬϮϮ͘��ƉƵď�ϮϬϭϳ�:Ƶů�ϯϭ͘�WD/�͗�Ϯϴϳϴϯϱϯϱ͘

�d���ϯϯϯϭϲ
�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus �ĂŬĞƌǇ

'ŽŶŐ͕�z͕͘�Yŝ͕�y͘�;ϮϬϮϬͿ͘���ƐƚƵĚǇ�ƌĞǀĞĂůŝŶŐ�ǀŽůĂƚŝůĞ�ĂƌŽŵĂ�ƉƌŽĚƵĐĞĚ�
ďǇ�WĞĚŝŽĐŽĐĐƵƐ�ƉĞŶƚŽƐĂĐĞƵƐ�ŝŶ�ĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�^Đŝ�
EƵƚƌ͘�ϮϬϮϬ��ƵŐ�ϯ͖ϴ;ϵͿ͗ϱϬϳϳͲϱϬϴϱ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϮͬĨƐŶϯ͘ϭϴϬϳ͘�WD/�͗�
ϯϮϵϵϰϵϲϴ͖�WD�/�͗�WD�ϳϱϬϬϳϴϯ͘

�d���ϯϯϯϭϲ
�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϵϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϵϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus WůĂŶƚ��ĂƐĞĚ

��KŶĚĂ͕�d͘�Ğƚ�Ăů͘�;ϮϬϬϯͿ͘��ŶĂůǇƐŝƐ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂů�ĨůŽƌĂ�
ĚƵƌŝŶŐ�DŝƐŽ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�^Đŝ͘�dĞĐŚŶŽů͘�ZĞƐ͕͘�ϵ͕�ϭϳͲϮϰ͘ �d���ϯϯϯϭϲ

�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

Monera Firmicutes Lactobacillaceae Pediococcus Pediococcus 
pentosaceus WůĂŶƚ��ĂƐĞĚ

�&�K͘�;ϭϵϵϴͿ͘�&ĞƌŵĞŶƚĞĚ�ĨƌƵŝƚƐ�ĂŶĚ�ǀĞŐĞƚĂďůĞƐ͗���ŐůŽďĂů�ƉĞƌƐƉĞĐƚŝǀĞͲ
�ŚĂƉƚĞƌ�Ϯ͗��ĂƐŝĐ�ƉƌŝŶĐŝƉůĞƐ�ŽĨ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&�K��ŐƌŝĐƵůƚƵƌĂů�
^ĞƌǀŝĐĞƐ��ƵůůĞƚŝŶ�EŽ͘�ϭϯϰ͘

�d���ϯϯϯϭϲ
�^D�ϮϬϯϯϲ

DĞĞƐ͕�Z͘,͘�;ϭϵϯϰͿ͘�KŶĚĞƌǌŽĞŬŝŶŐĞŶ�ŽǀĞƌ�ĚĞ�
�ŝĞƌƐĂƌĐŝŶĂ͘�dŚĞƐŝƐ͘�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ĞůĨƚ͕�
,ŽůůĂŶĚ͕�ƉƉ͘�ϭͲϭϭϬ͘

Monera Firmicutes Lactobacillaceae Schleiferilactobacillus Schleiferilactobacillus 
harbinensis WůĂŶƚ��ĂƐĞĚ

DŝǇĂŵŽƚŽ͕�D͕͘�^ĞƚŽ͕�z͕͘�,ĂŽ͕��͘,͕͘�dĞƐŚŝŵĂ͕�d͕͘�^ƵŶ͕�z͘�͕͘�<ĂďƵŬŝ͕�d͕͘�
zĂŽ͕�>͘�͕͘�EĂŬĂũŝŵĂ͕�,͘�;ϮϬϬϱͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂƌďŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ǀĞŐĞƚĂďůĞƐ�
Ζ^ƵĂŶ�ĐĂŝΖ�ŝŶ�,ĂƌďŝŶ͕�EŽƌƚŚĞĂƐƚĞƌŶ��ŚŝŶĂ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ�
�^D�ϭϮϳϰϱ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�Ϯϴ͕�ϲϴϴͲϲϵϰ͘

�^D�ϭϲϵϵϭ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Schleiferilactobacillus Schleiferilactobacillus 
perolens �ĂŝƌǇ

KŶŐŽů͕�D͘W͘�;ϮϬϬϵͿ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�ϮϴϲͲϵϭ͘

,ĞŶƌŝͲ�ƵďĞƌŶĞƚ͕�^͘�;ϮϬϬϴͿ͘��ŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚǇŶĂŵŝĐƐ�ŽĨ�ůĂĐƚŽďĂĐŝůůŝ�
ƉŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ�ŽĨ�Z�K��ĂŵĞŵďĞƌƚ�ĐŚĞĞƐĞ͘��ĂŶ�:�
DŝĐƌŽďŝŽů͘�ϱϰ͕�ϮϭϴͲϮϮϴ͘

�^D�ϭϮϳϰϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Schleiferilactobacillus Schleiferilactobacillus 
perolens WůĂŶƚ��ĂƐĞĚ

DŝǇĂŵŽƚŽ͕�D͘�;ϮϬϬϱͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŚĂƌďŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĐŽŶƐŝƐƚĞĚ�ŽĨ�
ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ǀĞŐĞƚĂďůĞƐ�Ζ^ƵĂŶ�ĐĂŝΖ�ŝŶ�
,ĂƌďŝŶ͕�EŽƌƚŚĞĂƐƚĞƌŶ��ŚŝŶĂ�ĂŶĚ�>ĂĐƚŽďĂĐŝůůƵƐ�ƉĞƌŽůĞŶƐ��^D�ϭϮϳϰϱ͘�
^ǇƐƚ��ƉƉů�DŝĐƌŽďŝŽů͘�Ϯϴ͕�ϲϴϴͲϵϰ͘ �^D�ϭϮϳϰϰ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Secundilactobacillus Secundilactobacillus 
collinoides WůĂŶƚ��ĂƐĞĚ

�Ăƌƌ͕�:͘'͕͘��ĂǀŝĞƐ͕�W͘�͘�;ϭϵϳϮͿ͘�dŚĞ�ĞĐŽůŽŐǇ�ĂŶĚ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�
ŽĨ�ƐƚƌĂŝŶƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽůůŝŶŽŝĚĞƐ�ŶŽǀ͘�ƐƉĞĐ͗͘���ďĂĐƚĞƌŝƵŵ�
ĐŽŵŵŽŶůǇ�ĨŽƵŶĚ�ŝŶ�ĨĞƌŵĞŶƚŝŶŐ�ĂƉƉůĞ�ũƵŝĐĞ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�
�ĂĐƚĞƌŝŽůŽŐǇ�ϯϱ͕�ϰϲϯͲϰϳϭ͘ �d���ϮϳϲϭϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Secundilactobacillus Secundilactobacillus 
malefermentans

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

ZƵƐƐĞůů͕��͕͘�tĂůŬĞƌ͕�d͘<͘�;ϭϵϱϯͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ŵĂůĞĨĞƌŵĞŶƚĂŶƐ�Ŷ͘ƐƉ͕͘�
/ƐŽůĂƚĞĚ�ĨƌŽŵ��ĞĞƌ͘�:͘�ŐĞŶ͘�DŝĐƌŽďŝŽů͘�ϴ͕�ϭϲϬͲϭϲϮ͘

�d���ϰϵϯϳϯ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Secundilactobacillus Secundilactobacillus 
paracollinoides

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

^ƵǌƵŬŝ͕�<͕͘�&ƵŶĂŚĂƐŚŝ͕�t͕͘�<ŽǇĂŶĂŐŝ͕�D͕͘�zĂŵĂƐŚŝƚĂ͕�,͘�;ϮϬϬϰͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ƉĂƌĂĐŽůůŝŶŽŝĚĞƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ďƌĞǁĞƌǇ�
ĞŶǀŝƌŽŶŵĞŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϱϰ͕�ϭϭϱͲϭϭϳ͘�

�^D�ϭϱϱϬϮ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

Monera Firmicutes Lactobacillaceae Secundilactobacillus Secundilactobacillus 
similis WůĂŶƚ��ĂƐĞĚ

<ŝƚĂŚĂƌĂ͕�D͕͘�^ĂŬĂŵŽƚŽ͕�D͕͘��ĞŶŶŽ͕�z͘�;ϮϬϭϬͿ͘�>ĂĐƚŽďĂĐŝůůƵƐ�ƐŝŵŝůŝƐ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĐĂŶĞ�ŵŽůĂƐƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϴϳͲϭϵϬ͘

:�D�Ϯϳϲϱ

�ŚĞŶŐ�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘���ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ�ƚŚĞ�ŐĞŶƵƐ�
>ĂĐƚŽďĂĐŝůůƵƐ͗��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ϯϯ�ŶŽǀĞů�ŐĞŶĞƌĂ͕�
ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ�
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�
ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ͖ϳϬ͗ϮϳϴϮʹϮϴϱϴ 
�K/�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϬϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϬϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Weissella Weissella beninensis WůĂŶƚ��ĂƐĞĚ

WĂĚŽŶŽƵ͕�^͘t͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�EŝĞůƐĞŶ͕��͘^͕͘�&ƌĂŶǌ͕��͘D͘�͘W͕͘�,ĂŶƐĞŶ͕�
D͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�EĂŐŽ͕�D͘�͕͘�:ĂŬŽďƐĞŶ͕�D͘�;ϮϬϭϬͿ͘�tĞŝƐƐĞůůĂ�
ďĞŶŝŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�
ĐĂƐƐĂǀĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͕�ĂŶĚ�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
tĞŝƐƐĞůůĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϮϭϵϯͲϮϭϵϴ͘

�^D�ϮϮϳϱϮ

WĂĚŽŶŽƵ͕�^͘t͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�EŝĞůƐĞŶ͕��͘^͕͘�&ƌĂŶǌ͕�
�͘D͘�͘W͕͘�,ĂŶƐĞŶ͕�D͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�EĂŐŽ͕
D͘�͕͘�:ĂŬŽďƐĞŶ͕�D͘�;ϮϬϭϬͿ͘�tĞŝƐƐĞůůĂ�ďĞŶŝŶĞŶƐŝƐ�ƐƉ͘
ŶŽǀ͕͘�Ă�ŵŽƚŝůĞ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ
ĐĂƐƐĂǀĂ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͕�ĂŶĚ�ĞŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ
ƚŚĞ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕
ϮϭϵϯͲϮϭϵϴ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella cibaria WůĂŶƚ��ĂƐĞĚ

�ŶŬĂŝĂŚ͕��͕͘�DŝƚƌĂ͕�^͕͘�^ƌŝǀĂƐƚĂǀĂ͕��͕͘�^ŝǀĂŐŶĂŶĂǀĞůŵƵƌƵŐĂŶ͕�
D͕͘��ǇǇĂŶŶĂ͕�Z͕͘�:ŚĂ͕�E͕͘�sĞŶŬĂƚĞƐĂŶ͕��͘�;ϮϬϮϭͿ͘�WƌŽďŝŽƚŝĐ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�^ŽƵƚŚ�/ŶĚŝĂŶ�
ƚŽŵĂƚŽ�ƉŝĐŬůĞ�ĂŶĚ�ĐŽƵŶƚƌǇ�ĐŚŝĐŬĞŶ�ŝŶƚĞƐƚŝŶĞ�ŚĂǀŝŶŐ�ĂŶƚŝŽǆŝĚĂƚŝǀĞ�
ĂŶĚ�ĂŶƚŝƉƌŽůŝĨĞƌĂƚŝǀĞ�ĂĐƚŝǀŝƚŝĞƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϮϭ�:ĂŶ�ϲ͘�ĚŽŝ͗�
ϭϬ͘ϭϭϭϭͬũĂŵ͘ϭϰϵϵϭ͘��ƉƵď�ĂŚĞĂĚ�ŽĨ�ƉƌŝŶƚ͘�WD/�͗�ϯϯϰϬϰϭϳϮ͘

>D'�ϭϳϲϵϵ
�^D�ϮϬϭϵϲ

�ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�
E͕͘�,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϮͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�
ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella cibaria �ĂŬĞƌǇ

WŽŶƚŽŶŝŽ͕��͕͘�EŝŽŶĞůůŝ͕�>͕͘��ƵƌŝĞů͕�:͘�͕͘�^ĂĚĞŐŚŝ͕��͕͘��ŝ��ĂŐŶŽ͕�Z͕͘�
'ŽďďĞƚƚŝ͕�D͕͘�ZŝǌǌĞůůŽ͕��͘'͘�;ϮϬϭϱͿ͘�/ƌĂŶŝĂŶ�ǁŚĞĂƚ�ĨůŽƵƌƐ�ĨƌŽŵ�ƌƵƌĂů�
ĂŶĚ�ŝŶĚƵƐƚƌŝĂů�ŵŝůůƐ͗��ǆƉůŽŝƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĐŚĞŵŝĐĂů�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ�
ĨĞĂƚƵƌĞƐ͕�ĂŶĚ�ƐĞůĞĐƚŝŽŶ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ƐŽƵƌĚŽƵŐŚ�ƐƚĂƌƚĞƌƐ�ĨŽƌ�
ŵĂŬŝŶŐ�ďƌĞĂĚƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�DĂǇ͖ϰϳ͗ϵϵͲϭϭϬ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϭϰ͘ϭϬ͘Ϭϭϭ͘��ƉƵď�ϮϬϭϰ��ĞĐ�ϵ͘�WD/�͗�Ϯϱϱϴϯϯϰϯ͘

�ŽƵŶĂŝǆ͕�D͘^͕͘�ZŽďĞƌƚ͕�,͕͘�'ĂďƌŝĞů͕�s͕͘�DŽƌĞů͕�^͕͘�ZĞŵĂƵĚͲ^ŝŵĠŽŶ͕�
D͕͘�'ĂďƌŝĞů͕��͕͘�&ŽŶƚĂŐŶĠͲ&ĂƵĐŚĞƌ͕��͘�;ϮϬϭϬͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�
ĚĞǆƚƌĂŶͲƉƌŽĚƵĐŝŶŐ�tĞŝƐƐĞůůĂ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐŽƵƌĚŽƵŐŚƐ�ĂŶĚ�
ĞǀŝĚĞŶĐĞ�ŽĨ�ĐŽŶƐƚŝƚƵƚŝǀĞ�ĚĞǆƚƌĂŶƐƵĐƌĂƐĞ�ĞǆƉƌĞƐƐŝŽŶ͘�&�D^�DŝĐƌŽďŝŽů�
>Ğƚƚ͘�ϮϬϭϬ�KĐƚ͖ϯϭϭ;ϭͿ͗ϭϴͲϮϲ͘�ĚŽŝ͗�ϭϬ͘ϭϭϭϭͬũ͘ϭϱϳϰͲϲϵϲϴ͘ϮϬϭϬ͘ϬϮϬϲϳ͘ǆ͘�
�ƉƵď�ϮϬϭϬ��ƵŐ�ϭϲ͘�WD/�͗�ϮϬϳϮϮϳϰϬ͘

>D'�ϭϳϲϵϵ
�^D�ϮϬϭϵϲ

�ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�
E͕͘�,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϮͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�
ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella cibaria �ĂŝƌǇ

zƵ͕�:͕͘�tĂŶŐ͕�t͘,͕͘�DĞŶŐŚĞ͕��͘>͘'͕͘�:ŝƌŝ͕�D͘d͕͘�tĂŶŐ͕�,͘D͕͘�>ŝƵ͕�t͘:͕͘�
�ĂŽ͕�Y͘,͕͘�>Ƶ͕�Y͕͘��ŚĂŶŐ͕�:͘�͕͘�tĂŶŐ͕�&͕͘�yƵ͕�,͘z͕͘�^ƵŶ͕�d͘^͕͘��ŚĂŶŐ͕�,͘W͘�
;ϮϬϭϭͿ͘���ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚƌĂĚŝƚŝŽŶĂů�
ĨĞƌŵĞŶƚĞĚ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ�ŝŶ�DŽŶŐŽůŝĂ͘�:��ĂŝƌǇ�^Đŝ͘�ϵϰ͗�ϯϮϮϵͲϰϭ͘��

>D'�ϭϳϲϵϵ
�^D�ϮϬϭϵϲ

�ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�
E͕͘�,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϮͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�
ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ

Monera Firmicutes Lactobacillaceae Weissella Weissella cibaria DĞĂƚ

EŐŽĐ�WŚĂŶ͕�z͘d͕͘�dĂŶŐ͕�D͘d͕͘�DŝŶŚ�dƌĂŶ͕�d͘d͕͘�EŐƵǇĞŶ͕�s͘,͕͘�EŐƵǇĞŶ͕�
d͘,͕͘�dƐƵƌƵƚĂ͕�d͕͘�EŝƐŚŝŶŽ͕�E͘�;ϮϬϭϳͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ
ŝŶ�ǀĞŐĞƚĂďůĞͲďĂƐĞĚ�ĂŶĚ�ŵĞĂƚͲďĂƐĞĚ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�ƉƌŽĚƵĐĞĚ�ŝŶ�
ƚŚĞ�ĐĞŶƚƌĂů�ƌĞŐŝŽŶ�ŽĨ�sŝĞƚŶĂŵ͘��/D^�DŝĐƌŽďŝŽů͘�ϯ͗�ϲϭͲϳϬ͘

>D'�ϭϳϲϵϵ
�^D�ϮϬϭϵϲ

�ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�
E͕͘�,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϮͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�
ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ

Monera Firmicutes Lactobacillaceae Weissella Weissella cibaria ^ĞĂĨŽŽĚ

<ŽƉĞƌŵƐƵď͕�W͕͘�zƵŶĐŚĂůĂƌĚ͕�^͘�;ϮϬϭϬͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ƉůĂĂͲƐŽŵ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�
ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�ŽĨ�dŚĂŝůĂŶĚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϴ͗�ϮϬϬͲϰ͘ >D'�ϭϳϲϵϵ

�^D�ϮϬϭϵϲ

�ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�
E͕͘�,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϮͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�
ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ

Monera Firmicutes Lactobacillaceae Weissella Weissella cibaria WůĂŶƚ��ĂƐĞĚ

ZŝǌǌĞůůŽ͕��͘'͕͘��ŽĚĂ͕�Z͕͘�tĂŶŐ͕�z͕͘�sĞƌŶŝ͕�D͕͘�/ůŬŬĂ͕�<͕͘�<ĂƚŝŶĂ͕�<͕͘�
>ĂŝƚŝůĂ͕��͘�;ϮϬϭϵͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ŝŶĚŝŐĞŶŽƵƐ�WĞĚŝŽĐŽĐĐƵƐ�
ƉĞŶƚŽƐĂĐĞƵƐ͕�>ĞƵĐŽŶŽƐƚŽĐ�ŬŝŵĐŚŝŝ͕�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ĂŶĚ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĨŽƌ�ĨĂďĂ�ďĞĂŶ�ďŝŽƉƌŽĐĞƐƐŝŶŐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϯϬϮ͗�
ϮϰͲϯϰ͘

>D'�ϭϳϲϵϵ
�^D�ϮϬϭϵϲ

�ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�
E͕͘�,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϮͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�
ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ

Monera Firmicutes Lactobacillaceae Weissella Weissella cibaria WůĂŶƚ��ĂƐĞĚ

�ŝ��ĂŐŶŽ͕�Z͕͘�DŝŶĞƌǀŝŶŝ͕�'͕͘�ZŝǌǌĞůůŽ͕��͘'͕͘��Ğ��ŶŐĞůŝƐ͕�D͕͘�'ŽďďĞƚƚŝ͕�
D͘ ;ϮϬϭϭͿ͘��ĨĨĞĐƚ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽŶ�ĂŶƚŝŽǆŝĚĂŶƚ͕�ƚĞǆƚƵƌĞ͕
ĐŽůŽƌ�ĂŶĚ�ƐĞŶƐŽƌǇ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƌĞĚ�ĂŶĚ�ŐƌĞĞŶ�ƐŵŽŽƚŚŝĞƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�Ϯϴ͗�ϭϬϲϮͲϳϭ͘�

>D'�ϭϳϲϵϵ
�^D�ϮϬϭϵϲ

�ũƂƌŬƌŽƚŚ͕�<͘:͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�'ĞŝƐĞŶ͕�Z͕͘�tĞŝƐƐ͕�
E͕͘�,ŽƐƚĞ͕��͕͘�,ŽůǌĂƉĨĞů͕�t͘,͕͘�<ŽƌŬĞĂůĂ͕�,͘:͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϮͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�ĐŝďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�
ĚĞƚĞĐƚĞĚ�ŝŶ�ĨŽŽĚ�ĂŶĚ�ĐůŝŶŝĐĂů�ƐĂŵƉůĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϰϭͲϭϰϴ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϬϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϬϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Weissella Weissella confusa �ĂŬĞƌǇ

<ĂƚŝŶĂ͕�<͘�;ϮϬϬϵͿ͘�/Ŷ�ƐŝƚƵ�ƉƌŽĚƵĐƚŝŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�tĞŝƐƐĞůůĂ�
ĐŽŶĨƵƐĂ�ĚĞǆƚƌĂŶ�ŝŶ�ǁŚĞĂƚ�ƐŽƵƌĚŽƵŐŚ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ;ϳͿ͗ϳϯϰͲϰϯ�������������������������������

�d���ϭϬϴϴϭ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘�ŚƚƚƉƐ͗ͬͬ
ǁǁǁ͘ĚƐŵǌ͘ĚĞͬĐĂƚĂůŽŐƵĞƐͬĚĞƚĂŝůƐͬĐƵůƚƵƌĞͬ�^DͲ
ϮϬϭϵϲ͘Śƚŵů

Monera Firmicutes Lactobacillaceae Weissella Weissella confusa ^ĞĂĨŽŽĚ

ZŽĚƉĂŝ͕�Z͕͘�^ĂŶƉŽŽů͕�K͕͘�dŚĂŶĐŚŽŵŶĂŶŐ͕�d͕͘�tĂŶŐǁŝǁĂƚƐŝŶ͕��͕͘�
^ĂĚĂŽǁ͕�>͕͘�WŚƵƉŝĞǁŬŚĂŵ͕�t͕͘��ŽŽŶƌŽƵŵŬĂĞǁ͕�W͕͘�/ŶƚĂƉĂŶ͕�W͘D͕͘�
DĂůĞĞǁŽŶŐ͕�t͘�;ϮϬϮϭͿ͘�/ŶǀĞƐƚŝŐĂƚŝŶŐ�ƚŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�ĨĞƌŵĞŶƚĞĚ�
ĨŝƐŚ�ƉƌŽĚƵĐƚƐ�;WůĂͲƌĂͿ�ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ĐŽŵŵƵŶŝƚŝĞƐ�ŽĨ�ŶŽƌƚŚĞĂƐƚĞƌŶ�
dŚĂŝůĂŶĚ͘�W>Ž^�KŶĞ͘�ϮϬϮϭ�:ĂŶ�ϭϰ͖ϭϲ;ϭͿ͗ĞϬϮϰϱϮϮϳ͘�ĚŽŝ͗�ϭϬ͘ϭϯϳϭͬ
ũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϮϰϱϮϮϳ͘�WD/�͗�ϯϯϰϰϰϯϴϲ͖�WD�/�͗�WD�ϳϴϬϴϱϵϰ͘

�d���ϭϬϴϴϭ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘�ŚƚƚƉƐ͗ͬͬ
ǁǁǁ͘ĚƐŵǌ͘ĚĞͬĐĂƚĂůŽŐƵĞƐͬĚĞƚĂŝůƐͬĐƵůƚƵƌĞͬ�^DͲ
ϮϬϭϵϲ͘Śƚŵů

Monera Firmicutes Lactobacillaceae Weissella Weissella confusa �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WĂƌĚŽ͕�/͘�ĂŶĚ��ƵŶŝŐĂ͕�D͘�;ϭϵϵϮͿ͘�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�
ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:KhZE�>��K&�&KK���^�/�E��͕�sŽů͘�
ϱϳ͕�EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϲ

�d���ϭϬϴϴϭ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘�ŚƚƚƉƐ͗ͬͬ
ǁǁǁ͘ĚƐŵǌ͘ĚĞͬĐĂƚĂůŽŐƵĞƐͬĚĞƚĂŝůƐͬĐƵůƚƵƌĞͬ�^DͲ
ϮϬϭϵϲ͘Śƚŵů

Monera Firmicutes Lactobacillaceae Weissella Weissella confusa �ĂŝƌǇ

>ŝ͕�:͕͘�,ƵĂŶŐ͕�Y͕͘���ŚĞŶŐ͕�y͕͘�'Ğ͕��͕͘�>ŝŶ͕�<͕͘��ŚĂŶŐ͕��͕͘��ŚĞŶ͕�z͕͘�tĂŶŐ͕�
�͕͘�^Śŝ͕�y͘�;ϮϬϮϬͿ͘�/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ƚŚĞ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�<ĂǌĂŬ�
�ŚĞĞƐĞ�ĂŶĚ�dŚĞŝƌ��ŽŶƚƌŝďƵƚŝŽŶƐ�ƚŽ��ŚĞĞƐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ͘�&ƌŽŶƚ�
DŝĐƌŽďŝŽů͘�ϭϭ͗ϮϮϴ͘ �d���ϭϬϴϴϭ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella confusa WůĂŶƚ��ĂƐĞĚ

KƵŽďĂ͕�>͘/͘/͕͘�EǇĂŶŐĂͲ<ŽƵŵŽƵ͕��͘�͘'͕͘�WĂƌŬŽƵĚĂ͕��͕͘�^ĂǁĂĚŽŐŽ͕�,͕͘�
<ŽďĂǁŝůĂ͕�^͘�͕͘�<ĞůĞŬĞ͕�^͕͘��ŝĂǁĂƌĂ͕��͕͘�>ŽƵĞŵďĞ͕��͕͘�^ƵƚŚĞƌůĂŶĚ͕�
:͘W͘�;ϮϬϭϬͿ͘�'ĞŶŽƚǇƉŝĐ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
�ĨƌŝĐĂŶ�ƚƌĂĚŝƚŝŽŶĂů�ĂůŬĂůŝŶĞͲĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϬϴ͗�
ϮϬϭϵͲϮϵ͘�

�d���ϭϬϴϴϭ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella confusa WůĂŶƚ��ĂƐĞĚ

DƵŐƵůĂ͕�:͘<͕͘�EŶŬŽ͕�^͘�͘D͕͘�EĂƌǀŚƵƐ͕�:͘�͕͘�^ƆƌŚĂƵŐ͕�d͘�;ϮϬϬϯͿ͘�
DŝĐƌŽďŝŽůŽŐŝĐĂů�ĂŶĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŽŐǁĂ͕�Ă�
dĂŶǌĂŶŝĂŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϴϬ͗�ϭϴϳͲϵϵ͘� �d���ϭϬϴϴϭ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella confusa WůĂŶƚ��ĂƐĞĚ

>ĞĞ͕�:͘Ͳ^͕͘�,ĞŽ͕�'͘Ͳz͕͘�>ĞĞ͕�:͘t͕͘�KŚ͕�z͘Ͳ:͕͘�WĂƌŬ͕�:͘�͕͘�WĂƌŬ͕�z͘Ͳ,͕͘�WǇƵŶ͕�
z͘ͲZ͕͘��ŚŶ͕�:͘^͘�;ϮϬϬϱͿ͘��ŶĂůǇƐŝƐ�ŽĨ�ŬŝŵĐŚŝ�ŵŝĐƌŽĨůŽƌĂ�ƵƐŝŶŐ�ĚĞŶĂƚƵƌŝŶŐ�
ŐƌĂĚŝĞŶƚ�ŐĞů�ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϮ͗�ϭϰϯͲϱϬ͘ �d���ϭϬϴϴϭ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella fabaria WůĂŶƚ��ĂƐĞĚ

�Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϭϬͿ͘�
tĞŝƐƐĞůůĂ�ĨĂďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�
:͘ ^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�ϭϵϵϵͲϮϬϬϱ͘ �^D�Ϯϭϰϭϲ

�Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͘�
;ϮϬϭϬͿ͘�tĞŝƐƐĞůůĂ�ĨĂďĂƌŝĂ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�
ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϲϬ͕�
ϭϵϵϵͲϮϬϬϱ͘�

Monera Firmicutes Lactobacillaceae Weissella Weissella ghanensis WůĂŶƚ��ĂƐĞĚ

�Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘�>ĞĨĞďǀƌĞ͕�<͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͘�
;ϮϬϬϴͿ͘�tĞŝƐƐĞůůĂ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϳϮϭͲϮϳϮϱ͘

>D'�ϮϰϮϴϲ
�^D�ϭϵϵϯϱ

�Ğ��ƌƵǇŶĞ͕�<͕͘��ĂŵƵ͕�E͕͘�>ĞĨĞďǀƌĞ͕�<͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϬϴͿ͘�tĞŝƐƐĞůůĂ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϴ͕�ϮϳϮϭͲϮϳϮϱ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϬϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϬϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Weissella Weissella hellenica DĞĂƚ

,Ƶ͕�z͕͘��ŚĂŶŐ͕�>͕͘�>ŝƵ͕�Y͕͘�tĂŶŐ͕�z͕͘��ŚĞŶ͕�Y͕͘�<ŽŶŐ͕��͘�;ϮϬϮϬͿ͘�
dŚĞ�ƉŽƚĞŶƚŝĂů�ĐŽƌƌĞůĂƚŝŽŶ�ďĞƚǁĞĞŶ�ďĂĐƚĞƌŝĂů�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ƚŚĞ�
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ�ǀŽůĂƚŝůĞ�ĨůĂǀŽƵƌ�ŽĨ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ƐĂƵƐĂŐĞƐ�ĨƌŽŵ�
EŽƌƚŚĞĂƐƚ��ŚŝŶĂ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�KĐƚ͖ϵϭ͗ϭϬϯϱϬϱ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϭϲͬũ͘Ĩŵ͘ϮϬϮϬ͘ϭϬϯϱϬϱ͘��ƉƵď�ϮϬϮϬ��Ɖƌ�ϭϮ͘�WD/�͗�ϯϮϱϯϵϵϳϱ͘

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�ƚŚĞ�
>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�
ϳϱ͕�ϱϵϱͲϲϬϯ͘

�^D�ϳϯϳϴ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella hellenica WůĂŶƚ��ĂƐĞĚ

<ŝŵ͕�D͘:͕͘�^ĞŽ͕�,͘E͕͘�,ǁĂŶŐ͕�d͘^͕͘�>ĞĞ͕�^͘,͕͘�WĂƌŬ͕��͘,͘�;ϮϬϬϴͿ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĞǆŽƉŽůǇƐĂĐĐŚĂƌŝĚĞ�;�W^Ϳ�ƉƌŽĚƵĐĞĚ�ďǇ�tĞŝƐƐĞůůĂ�
ŚĞůůĞŶŝĐĂ�^<ŬŝŵĐŚŝϯ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�:�DŝĐƌŽďŝŽů͘�ϮϬϬϴ�
KĐƚ͖ϰϲ;ϱͿ͗ϱϯϱͲϰϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϮϮϳϱͲϬϬϴͲϬϭϯϰͲǇ͘��ƉƵď�ϮϬϬϴ�KĐƚ�
ϯϭ͘ WD/�͗�ϭϴϵϳϰϵϱϱ͘

�ŚĞŶ͕�z͘^͕͘�tƵ͕�,͘�͕͘�>Ž͕�,͘z͕͘�>ŝŶ͕�t͘�͕͘�,ƐƵ͕�t͘,͕͘�>ŝŶ͕��͘t͕͘�
>ŝŶ͕�W͘z͕͘�zĂŶĂŐŝĚĂ͕�&͘�;ϮϬϭϮͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�
ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ũŝĂŶŐͲŐƵĂ�;ĨĞƌŵĞŶƚĞĚ�ĐƵĐƵŵďĞƌƐͿ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ŝŶ�dĂŝǁĂŶ͘�:�^Đŝ�&ŽŽĚ��ŐƌŝĐ͘�ϮϬϭϮ��ƵŐ�
ϭϱ͖ϵϮ;ϭϬͿ͗ϮϬϲϵͲϳϱ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϮͬũƐĨĂ͘ϱϱϴϯ͘��ƉƵď�ϮϬϭϮ�:ĂŶ�Ϯϯ͘�WD/�͗�
ϮϮϮϳϭϲϮϵ͘

�^D�ϳϯϳϴ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella hellenica �ĂŝƌǇ

DŽƌĞĂ͕�D͕͘��ĂƌƵǌǌŝ͕�&͕͘��ĂƉƉĂ͕�&͕͘��ŽĐĐŽŶĐĞůůŝ͕�W͘^͘�;ϭϵϵϴͿ͘��DŽůĞĐƵůĂƌ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞ�>ĂĐƚŽďĂĐŝůůƵƐ�ĐŽŵŵƵŶŝƚǇ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�
ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�DŽǌǌĂƌĞůůĂ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϰϯ͗�ϱϯͲϲϬ͘ �^D�ϳϯϳϴ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ

Monera Firmicutes Lactobacillaceae Weissella Weissella koreensis WůĂŶƚ��ĂƐĞĚ

>ĞĞ͕�:͘^͕͘�>ĞĞ͕�<͘�͕͘��ŚŶ͕�:͘^͕͘�DŚĞĞŶ͕�d͘/͕͘�WǇƵŶ͕�z͘Z͕͘�WĂƌŬ͕�z͘,͘�
;ϮϬϬϮͿ͘�tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�ϭϮϱϳͲϭϮϲϭ͘

<�d��ϯϲϮϭ
�^D�ϭϱϴϯϬ

>ĞĞ͕�:͘^͕͘�>ĞĞ͕�<͘�͕͘��ŚŶ͕�:͘^͕͘�DŚĞĞŶ͕�d͘/͕͘�WǇƵŶ͕�
z͘Z͕͘�WĂƌŬ͕�z͘,͘�;ϮϬϬϮͿ͘�tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕
ϭϮϱϳͲϭϮϲϭ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella koreensis �ĂŬĞƌǇ

DŝĐŚĞů͕��͕͘�DŽŶĨŽƌƚ͕��͕͘��ĞĨĨƌĂƐŶĞƐ͕�D͕͘�'ƵĞǌĞŶĞĐ͕�^͕͘�>ŚŽŵŵĞ͕��͕͘�
�ĂƌƌĞƚ͕�D͕͘�^ŝĐĂƌĚ͕��͕͘��ŽƵƐƐĞƚ͕�y͕͘�KŶŶŽ͕��͘�;ϮϬϭϲͿ��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ƌĞůĂƚŝǀĞ�ĂďƵŶĚĂŶĐĞ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ƐƉĞĐŝĞƐ�ŝŶ�&ƌĞŶĐŚ�
ŽƌŐĂŶŝĐ�ƐŽƵƌĚŽƵŐŚ�ďǇ�ĐƵůƚƵƌĂů͕�ƋW�Z�ĂŶĚ�Dŝ^ĞƋ�ŚŝŐŚͲƚŚƌŽƵŐŚƉƵƚ�
ƐĞƋƵĞŶĐŝŶŐ�ŵĞƚŚŽĚƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϲ��ĞĐ�ϭϵ͖Ϯϯϵ͗ϯϱͲϰϯ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϲ͘Ϭϳ͘Ϭϯϰ͘��ƉƵď�ϮϬϭϲ�:Ƶů�Ϯϵ͘�WD/�͗�
ϮϳϱϯϵϮϰϵ͘

<�d��ϯϲϮϭ
�^D�ϭϱϴϯϬ

>ĞĞ͕�:͘^͕͘�>ĞĞ͕�<͘�͕͘��ŚŶ͕�:͘^͕͘�DŚĞĞŶ͕�d͘/͕͘�WǇƵŶ͕�
z͘Z͕͘�WĂƌŬ͕�z͘,͘�;ϮϬϬϮͿ͘�tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�
ϭϮϱϳͲϭϮϲϭ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella koreensis ^ĞĂĨŽŽĚ

^ŽŶŐ͕��͘:͕͘�>ĞĞ͕��͘^͕͘�WĂƌŬ͕�^͘>͕͘��ŚŽŝ͕�,͘:͕͘�ZŽŚ͕�^͘t͕͘�EĂŵ͕�
z͘�͘�;ϮϬϭϴͿ͘��ĂĐƚĞƌŝĂů�ĐŽŵŵƵŶŝƚǇ�ĂŶĂůǇƐŝƐ�ŝŶ�ƚŚƌĞĞ�ƚǇƉĞƐ�ŽĨ
ƚŚĞ�ĨĞƌŵĞŶƚĞĚ�ƐĞĂĨŽŽĚ͕�ũĞŽƚŐĂů͕�ƉƌŽĚƵĐĞĚ�ŝŶ�^ŽƵƚŚ�<ŽƌĞĂ͘�
�ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϮϬϭϴ��ƵŐ͖ϴϮ;ϴͿ͗ϭϰϰϰͲϭϰϱϰ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϴϬͬϬϵϭϲϴϰϱϭ͘ϮϬϭϴ͘ϭϰϲϵϯϵϱ͘��ƉƵď�ϮϬϭϴ�DĂǇ�ϵ͘�WD/�͗�
ϮϵϳϰϮϵϴϬ͘

<�d��ϯϲϮϭ
�^D�ϭϱϴϯϬ

>ĞĞ͕�:͘^͕͘�>ĞĞ͕�<͘�͕͘��ŚŶ͕�:͘^͕͘�DŚĞĞŶ͕�d͘/͕͘�WǇƵŶ͕�
z͘Z͕͘�WĂƌŬ͕�z͘,͘�;ϮϬϬϮͿ͘�tĞŝƐƐĞůůĂ�ŬŽƌĞĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŬŝŵĐŚŝ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϮ͕�
ϭϮϱϳͲϭϮϲϭ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella 
paramesenteroides

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

,ƵĂŶŐ͕��͘Z͕͘�'ƵŽ͕�t͘>͕͘��ŚŽƵ͕�t͘�͕͘�>ŝ͕�>͕͘�yƵ͕�:͘y͕͘�,ŽŶŐ͕�:͘>͕͘�>ŝƵ͕�,͘W͕͘�
�ĞŶŐ͕�&͕͘��Ăŝ͕�t͘�͕͘�>ŝƵ͕��͕͘�Eŝ͕�>͕͘�ZĂŽ͕�W͘&͕͘�>ǀ�y�͘�;ϮϬϭϴͿ͘��DŝĐƌŽďŝĂů�
ĐŽŵŵƵŶŝƚŝĞƐ�ĂŶĚ�ǀŽůĂƚŝůĞ�ŵĞƚĂďŽůŝƚĞƐ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�ƚƌĂĚŝƚŝŽŶĂů�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ƐƚĂƌƚĞƌƐ�ƵƐĞĚ�ĨŽƌ�,ŽŶŐ�YƵ�ŐůƵƚŝŶŽƵƐ�ƌŝĐĞ�ǁŝŶĞ͘�&ŽŽĚ�
ZĞƐ�/Ŷƚ͘�ϮϬϭϵ�:Ƶů͖ϭϮϭ͗ϱϵϯͲϲϬϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĨŽŽĚƌĞƐ͘ϮϬϭϴ͘ϭϮ͘ϬϮϰ͘�
�ƉƵď�ϮϬϭϴ��ĞĐ�Ϯϭ͘�WD/�͗�ϯϭϭϬϴϳϴϲ͘

WĂƌĚŽ͕�/͘�ĂŶĚ���ƵŶŝŐĂ͕�D͘�;ϭϵϵϮͿ͘�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ�ŝŶ�^ƉĂŶŝƐŚ�ZĞĚ�
ZŽƐĞ�ĂŶĚ�tŚŝƚĞ�DƵƐƚƐ�ĂŶĚ�tŝŶĞƐ͕�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ��^ĐŝĞŶĐĞ͕�sŽů͘�ϱϳ͕�
EŽ͘�Ϯ͕�Ɖ͘�ϯϵϮͲϯϵϱ

�d���ϯϯϯϭϯ

&ƵƐĐŽ͕�s͕͘�YƵĞƌŽ͕�'͘D͕͘��ŚŽ͕�'͘^͕͘�<ĂďŝƐĐŚ͕�:͕͘�
DĞƐŬĞ͕��͕͘�EĞǀĞ͕�,͕͘��ŽĐŬĞůŵĂŶŶ͕�t͕͘�&ƌĂŶǌ͕��͘D͘�
;ϮϬϭϱͿ͘�dŚĞ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ͗�ƚĂǆŽŶŽŵǇ͕�ĞĐŽůŽŐǇ�ĂŶĚ�
ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ƉŽƚĞŶƚŝĂů͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�
DĂƌ�ϭϳ͖ϲ͗ϭϱϱ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϭϱ͘ϬϬϭϱϱ͘�WD/�͗�
ϮϱϴϱϮϲϱϮ͖�WD�/�͗�WD�ϰϯϲϮϰϬϴ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϬϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϬϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Weissella Weissella 
paramesenteroides �ĂŝƌǇ

^ŚŽďŚĂƌĂŶŝ͕�W͕͘��ŐƌĂǁĂů͕�Z͘�;ϮϬϭϭͿ͘���ƉŽƚĞŶƚ�ƉƌŽďŝŽƚŝĐ�ƐƚƌĂŝŶ�ĨƌŽŵ�
ĐŚĞĚĚĂƌ�ĐŚĞĞƐĞ͘�/ŶĚŝĂŶ�:�DŝĐƌŽďŝŽů͘�ϮϬϭϭ�:Ƶů͖ϱϭ;ϯͿ͗ϮϱϭͲϴ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϬϳͬƐϭϮϬϴϴͲϬϭϭͲϬϬϳϮͲǇ͘��ƉƵď�ϮϬϭϭ�:ĂŶ�Ϯϵ͘�WD/�͗�ϮϮϳϱϯϵϵϵ͖�
WD�/�͗�WD�ϯϮϬϵϵϮϬ͘ �d���ϯϯϯϭϯ

&ƵƐĐŽ͕�s͕͘�YƵĞƌŽ͕�'͘D͕͘��ŚŽ͕�'͘^͕͘�<ĂďŝƐĐŚ͕�:͕͘�
DĞƐŬĞ͕��͕͘�EĞǀĞ͕�,͕͘��ŽĐŬĞůŵĂŶŶ͕�t͕͘�&ƌĂŶǌ͕��͘D͘�
;ϮϬϭϱͿ͘�dŚĞ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ͗�ƚĂǆŽŶŽŵǇ͕�ĞĐŽůŽŐǇ�ĂŶĚ�
ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ƉŽƚĞŶƚŝĂů͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�
DĂƌ�ϭϳ͖ϲ͗ϭϱϱ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϭϱ͘ϬϬϭϱϱ͘�WD/�͗�
ϮϱϴϱϮϲϱϮ͖�WD�/�͗�WD�ϰϯϲϮϰϬϴ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella 
paramesenteroides

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

,ĂŶĐŝŽŒůƵ͕�K͕͘�<ĂƌĂƉŝŶĂƌ͕�D͘�;ϭϵϵϳͿ͘�DŝĐƌŽĨůŽƌĂ�ŽĨ��ŽǌĂ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�
ĨĞƌŵĞŶƚĞĚ�dƵƌŬŝƐŚ�ďĞǀĞƌĂŐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϵϵϳ��Ɖƌ�
ϭϱ͖ϯϱ;ϯͿ͗ϮϳϭͲϰ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬƐϬϭϲϴͲϭϲϬϱ;ϵϲͿϬϭϮϯϬͲϱ͘�WD/�͗�
ϵϭϬϱϵϯϳ͘ �d���ϯϯϯϭϯ

&ƵƐĐŽ͕�s͕͘�YƵĞƌŽ͕�'͘D͕͘��ŚŽ͕�'͘^͕͘�<ĂďŝƐĐŚ͕�:͕͘�
DĞƐŬĞ͕��͕͘�EĞǀĞ͕�,͕͘��ŽĐŬĞůŵĂŶŶ͕�t͕͘�&ƌĂŶǌ͕��͘D͘�
;ϮϬϭϱͿ͘�dŚĞ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ͗�ƚĂǆŽŶŽŵǇ͕�ĞĐŽůŽŐǇ�ĂŶĚ�
ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ƉŽƚĞŶƚŝĂů͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�
DĂƌ�ϭϳ͖ϲ͗ϭϱϱ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϭϱ͘ϬϬϭϱϱ͘�WD/�͗�
ϮϱϴϱϮϲϱϮ͖�WD�/�͗�WD�ϰϯϲϮϰϬϴ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella 
paramesenteroides DĞĂƚ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�
dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�
ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�ĨŽƌ�ƚŚĞ�
>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�
ϳϱ͕�ϱϵϱͲϲϬϯ͘

�d���ϯϯϯϭϯ
�^D�ϮϬϮϴϴ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella 
paramesenteroides WůĂŶƚ��ĂƐĞĚ

^ĂƚŝƐŚ�<ƵŵĂƌ͕�Z͕͘�ZĂŐƵ�sĂƌŵĂŶ͕��͕͘�<ĂŶŵĂŶŝ͕�W͕͘�zƵǀĂƌĂũ͕�E͕͘�WĂĂƌŝ͕�
<͘�͕͘�WĂƚƚƵŬƵŵĂƌ͕�s͕͘��ƌƵů͕�s͘�;ϮϬϭϬͿ͘�/ƐŽůĂƚŝŽŶ͕��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�Ă�WŽƚĞŶƚŝĂů�WƌŽďŝŽŶƚ�ĨƌŽŵ�^ŽƵƚŚ�/ŶĚŝĂŶ�&ĞƌŵĞŶƚĞĚ�
&ŽŽĚƐ�;<ĂůůĂƉƉĂŵ͕�<ŽŽǌŚ�ĂŶĚ�DŽƌ�<ƵǌŚĂŵďƵͿ�ĂŶĚ�/ƚƐ�hƐĞ�ĂƐ�
�ŝŽƉƌĞƐĞƌǀĂƚŝǀĞ͘�WƌŽďŝŽƚŝĐƐ��ŶƚŝŵŝĐƌŽď�WƌŽƚĞŝŶƐ͘�ϮϬϭϬ�KĐƚ͖Ϯ;ϯͿ͗ϭϰϱͲ
ϱϭ͘ ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϮϲϬϮͲϬϭϬͲϵϬϱϮͲϱ͘�WD/�͗�ϮϲϳϴϭϮϯϳ͘

�d���ϯϯϯϭϯ
�^D�ϮϬϮϴϴ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella 
paramesenteroides WůĂŶƚ��ĂƐĞĚ

�ŽƌƚŽůŝŶŝ͕��͕͘�WĂƚƌŽŶĞ͕�s͕͘�WƵŐůŝƐŝ͕��͕͘�DŽƌĞůůŝ͕�>͘�;ϮϬϭϲͿ͘��ĞƚĂŝůĞĚ�
ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�ŝŶ�ƉƌŽĐĞƐƐĞĚ�ĐŽĐŽĂ�ďĞĂŶƐ�
ŽĨ�ĚŝĨĨĞƌĞŶƚ�ŐĞŽŐƌĂƉŚŝĐ�ŽƌŝŐŝŶ͕�ƐƵďũĞĐƚ�ƚŽ�ǀĂƌŝĞĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ĐŽŶĚŝƚŝŽŶƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϲ�EŽǀ�ϳ͖Ϯϯϲ͗ϵϴͲϭϬϲ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϲ͘Ϭϳ͘ϬϬϰ͘��ƉƵď�ϮϬϭϲ�:Ƶů�ϴ͘�WD/�͗�
Ϯϳϰϱϴϳϭϴ͘

�d���ϯϯϯϭϯ
�^D�ϮϬϮϴϴ

�ŽůůŝŶƐ͕�D͘�͕͘�^ĂŵĞůŝƐ͕�:͕͘�DĞƚĂǆŽƉŽƵůŽƐ͕�:͕͘�
tĂůůďĂŶŬƐ͕�^͘�;ϭϵϵϯͿ͘�dĂǆŽŶŽŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽŵĞ�
>ĞƵĐŽŶŽƐƚŽĐͲůŝŬĞ�ŽƌŐĂŶŝƐŵƐ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ŐĞŶƵƐ�tĞŝƐƐĞůůĂ�
ĨŽƌ�ƚŚĞ�>ĞƵĐŽŶŽƐƚŽĐ�ƉĂƌĂŵĞƐĞŶƚĞƌŽŝĚĞƐ�ŐƌŽƵƉ�ŽĨ�
ƐƉĞĐŝĞƐ͘�:͘��ƉƉů͘��ĂĐƚĞƌŝŽů͘�ϳϱ͕�ϱϵϱͲϲϬϯ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella thailandensis ^ĞĂĨŽŽĚ

>ĞĞ͕�^͘,͕͘�<Ƶ͕�,͘:͕͘��ŚŶ͕�D͘:͕͘�,ŽŶŐ͕�:͘^͕͘�>ĞĞ͕�^͘,͕͘�^ŚŝŶ͕�,͕͘�>ĞĞ͕�<͘�͕͘�
>ĞĞ͕�:͘^͕͘�ZǇƵ͕�^͕͘�:ĞŽŶ͕��͘K͕͘�>ĞĞ͕�:͘,͘�;ϮϬϭϱͿ͘�tĞŝƐƐĞůůĂ�ũŽŐĂĞũĞŽƚŐĂůŝ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ũŽŐĂĞ�ũĞŽƚŐĂů͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�<ŽƌĞĂŶ�ĨĞƌŵĞŶƚĞĚ�
ƐĞĂĨŽŽĚ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϭϱ��ĞĐ͖ϲϱ;ϭϮͿ͗ϰϲϳϰͲϰϲϴϭ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϬϲϯϭ͘��ƉƵď�ϮϬϭϱ�^ĞƉ�Ϯϰ͘�WD/�͗�ϮϲϰϭϬϬϳϴ͘

dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�^ŚŝĚĂ͕�K͕͘�KŬĂĚĂ͕�^͕͘�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϬͿ͘�
>ĂĐƚŽďĂĐŝůůƵƐ�ĂĐŝĚŝƉŝƐĐŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�
ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ�ϱϬ͕�ϭϰϳϵͲϴϱ͘

:�D�ϭϬϲϵϱ
�^D�ϭϱϴϯϮ

<ǁĂŬ͕�D͘:͕͘��ŚŽŝ͕�^͘�͕͘�<ŝŵ͕��͘z͕͘��ŚƵŶ͕�:͘�;ϮϬϭϵͿ͘�
'ĞŶŽŵĞͲďĂƐĞĚ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�
ũŽŐĂĞũĞŽƚŐĂůŝ�ĂƐ�Ă�ůĂƚĞƌ�ŚĞƚĞƌŽƚǇƉŝĐ�ƐǇŶŽŶǇŵ�
ŽĨ�tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů�ϮϬϭϵ͖�ϲϵ͗ϯϲϳϮͲϯϲϳϱ͘���KƌĞŶ��͕�'ĂƌƌŝƚǇ�
'D͘�EŽƚŝĨŝĐĂƚŝŽŶ�ůŝƐƚ͘�EŽƚŝĨŝĐĂƚŝŽŶ�ƚŚĂƚ�ŶĞǁ�
ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�ĐŽŵďŝŶĂƚŝŽŶƐ�ŚĂǀĞ�ĂƉƉĞĂƌĞĚ�ŝŶ�
ǀŽůƵŵĞ�ϲϵ͕�ƉĂƌƚ�ϭϮ�ŽĨ�ƚŚĞ�/:^�D͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů�ϮϬϮϬ͖�ϳϬ͗ϭϰϰϳͲϭϰϰϵ͘

Monera Firmicutes Lactobacillaceae Weissella Weissella thailandensis �ĂŝƌǇ

>ŝ͕�z͘Y͕͘�dŝĂŶ͕�t͘>͕͘�'Ƶ͕��͘d͘�;ϮϬϮϬͿ͘�tĞŝƐƐĞůůĂ�ƐĂŐĂĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů��ŚŝŶĞƐĞ�ǇŽŐƵƌƚ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ��Ɖƌ͖ϳϬ;ϰͿ͗ϮϰϴϱͲϮϰϵϮ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϬϲϮ͘��ƉƵď�ϮϬϮϬ�
&Ğď�Ϯϱ͘�WD/�͗�ϯϮϭϬϬϲϵϮ͘

DŽƌĂůĞƐ͕�&͕͘�DŽƌĂůĞƐ͕�:͘/͕͘�,ĞƌŶĄŶĚĞǌ͕��͘,͕͘�,ĞƌŶĄŶĚĞǌͲ^ĄŶĐŚĞǌ͕�,͘�
;ϮϬϭϭͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ƉĂƌƚŝĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ŚĂůŽƚŽůĞƌĂŶƚ�ůĂĐƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ƚǁŽ�DĞǆŝĐĂŶ�ĐŚĞĞƐĞƐ͘��ƉƉů��ŝŽĐŚĞŵ��ŝŽƚĞĐŚŶŽů͘�
ϮϬϭϭ�:Ƶů͖ϭϲϰ;ϲͿ͗ϴϴϵͲϵϬϱ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϮϬϭϬͲϬϭϭͲϵϭϴϮͲϲ͘��ƉƵď�
ϮϬϭϭ�&Ğď�ϭϲ͘�WD/�͗�ϮϭϯϮϳϳϰϮ͘

:�D�ϭϬϲϵϱ
�^D�ϭϱϴϯϮ

<ǁĂŬ͕�D͘:͕͘��ŚŽŝ͕�^͘�͕͘�<ŝŵ͕��͘z͕͘��ŚƵŶ͕�:͘�;ϮϬϭϵͿ͘�
'ĞŶŽŵĞͲďĂƐĞĚ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�
ũŽŐĂĞũĞŽƚŐĂůŝ�ĂƐ�Ă�ůĂƚĞƌ�ŚĞƚĞƌŽƚǇƉŝĐ�ƐǇŶŽŶǇŵ�
ŽĨ�tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů�ϮϬϭϵ͖�ϲϵ͗ϯϲϳϮͲϯϲϳϱ͘�KƌĞŶ��͕�'ĂƌƌŝƚǇ�
'D͘�EŽƚŝĨŝĐĂƚŝŽŶ�ůŝƐƚ͘�EŽƚŝĨŝĐĂƚŝŽŶ�ƚŚĂƚ�ŶĞǁ�
ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�ĐŽŵďŝŶĂƚŝŽŶƐ�ŚĂǀĞ�ĂƉƉĞĂƌĞĚ�ŝŶ�
ǀŽůƵŵĞ�ϲϵ͕�ƉĂƌƚ�ϭϮ�ŽĨ�ƚŚĞ�/:^�D͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů�ϮϬϮϬ͖�ϳϬ͗ϭϰϰϳͲϭϰϰϵ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϬϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϬϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Lactobacillaceae Weissella Weissella thailandensis DĞĂƚ

:ƵĄƌĞǌͲ�ĂƐƚĞůĄŶ͕��͕͘�'ĂƌĐşĂͲ�ĂŶŽ͕�/͕͘��ƐĐŽďĂƌͲ�ĞƉĞĚĂ͕��͕͘��ǌĂŽůĂͲ
�ƐƉŝŶŽƐĂ͕��͕͘��ůǀĂƌĞǌͲ�ŝƐŶĞƌŽƐ͕�z͕͘�WŽŶĐĞͲ�ůƋƵŝĐŝƌĂ͕��͘�;ϮϬϭϵͿ͘�
�ǀĂůƵĂƚŝŽŶ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ĚŝǀĞƌƐŝƚǇ�ŽĨ�^ƉĂŶŝƐŚͲƚǇƉĞ�ĐŚŽƌŝǌŽ�
ĚƵƌŝŶŐ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ƉƌŽĐĞƐƐ�ƵƐŝŶŐ�ŚŝŐŚͲƚŚƌŽƵŐŚƉƵƚ�ƐĞƋƵĞŶĐŝŶŐ�ĂŶĚ�
ƉŚǇƐŝĐŽĐŚĞŵŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ͘�DĞĂƚ�^Đŝ͘�ϭϱϬ͗�ϳͲϭϯ͘� :�D�ϭϬϲϵϱ�Ͳ�

�^D�ϭϱϴϯϮ

<ǁĂŬ͕�D͘:͕͘��ŚŽŝ͕�^͘�͕͘�<ŝŵ͕��͘z͕͘��ŚƵŶ͕�:͘�;ϮϬϭϵͿ�
'ĞŶŽŵĞͲďĂƐĞĚ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�tĞŝƐƐĞůůĂ�
ũŽŐĂĞũĞŽƚŐĂůŝ�ĂƐ�Ă�ůĂƚĞƌ�ŚĞƚĞƌŽƚǇƉŝĐ�ƐǇŶŽŶǇŵ�ŽĨ�
tĞŝƐƐĞůůĂ�ƚŚĂŝůĂŶĚĞŶƐŝƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů�
ϮϬϭϵ͖�ϲϵ͗ϯϲϳϮͲϯϲϳϱ͘�KƌĞŶ��͕�'ĂƌƌŝƚǇ�'D͘�
EŽƚŝĨŝĐĂƚŝŽŶ�ůŝƐƚ͘�EŽƚŝĨŝĐĂƚŝŽŶ�ƚŚĂƚ�ŶĞǁ�ŶĂŵĞƐ�ĂŶĚ�
ŶĞǁ�ĐŽŵďŝŶĂƚŝŽŶƐ�ŚĂǀĞ�ĂƉƉĞĂƌĞĚ�ŝŶ�ǀŽůƵŵĞ�ϲϵ͕�
ƉĂƌƚ�ϭϮ�ŽĨ�ƚŚĞ�/:^�D͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů�ϮϬϮϬ͖�
ϳϬ͗ϭϰϰϳͲϭϰϰϵ͘

Monera Firmicutes Staphylococcaceae Macrococcus Macrococcus 
caseolyticus DĞĂƚ

�ŚƵƚŝĂ͕�D͘K͕͘�dŚĂƉĂ͕�E͕͘�dĂŵĂŶŐ͕�:͘W͘�;ϮϬϮϭͿ͘�DŽůĞĐƵůĂƌ�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝĂ͕��ĞƚĞĐƚŝŽŶ�ŽĨ��ŶƚĞƌŽƚŽǆŝŶ�'ĞŶĞƐ͕�
ĂŶĚ�^ĐƌĞĞŶŝŶŐ�ŽĨ��ŶƚŝďŝŽƚŝĐ�^ƵƐĐĞƉƚŝďŝůŝƚǇ�WĂƚƚĞƌŶƐ�ŝŶ�dƌĂĚŝƚŝŽŶĂůůǇ�
WƌŽĐĞƐƐĞĚ�DĞĂƚ�WƌŽĚƵĐƚƐ�ŽĨ�^ŝŬŬŝŵ͕�/ŶĚŝĂ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�ϮϬϮϭ�:ĂŶ�
ϭϭ͖ϭϭ͗ϱϵϵϲϬϲ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϮϬ͘ϱϵϵϲϬϲ͘�WD/�͗�ϯϯϱϬϱϯϳϮ͖�
WD�/�͗�WD�ϳϴϯϬϭϯϮ͘

�ĂƚĂůĂƐĞͲƉŽƐŝƚŝǀĞ�ĐŽĐĐŝ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ͗�sĂƌŝĂďŝůŝƚǇ�ĚƵĞ�ƚŽ�
ĚŝĨĨĞƌĞŶƚ�ƉŽƌŬ�ďƌĞĞĚƐ͕�ďƌĞĞĚŝŶŐ�ƐǇƐƚĞŵƐ�ĂŶĚ�ƐĂƵƐĂŐĞ�ƉƌŽĚƵĐƚŝŽŶ�
ƚĞĐŚŶŽůŽŐǇ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϮ��Ɖƌ͖Ϯϵ;ϮͿ͗ϭϳϴͲϴϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϭϭ͘Ϭϵ͘ϬϬϱ͘��ƉƵď�ϮϬϭϭ�^ĞƉ�ϮϮ͘�WD/�͗�ϮϮϮϬϮϴϳϭ͘

�d���ϭϯϱϰϴ�
�^D�ϮϬϱϵϳ

<ůŽŽƐ͕�t͘�͕͘��ĂůůĂƌĚ͕��͘E͕͘�'ĞŽƌŐĞ͕��͘'͕͘�tĞďƐƚĞƌ͕�
:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘�>ƵĚǁŝŐ͕�t͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘
&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͘�;ϭϵϵϴͿ͘��ĞůŝŵŝƚŝŶŐ�ƚŚĞ�ŐĞŶƵƐ
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƚŚƌŽƵŐŚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�DĂĐƌŽĐŽĐĐƵƐ
ĐĂƐĞŽůǇƚŝĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ
ĞƋƵŝƉĞƌĐŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�DĂĐƌŽĐŽĐĐƵƐ�ďŽǀŝĐƵƐ�ƐƉ͘�ŶŽǀ͘
ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ�ĐĂƌŽƵƐĞůŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘
�ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϴϱϵͲϴϳϳ͘

Monera Firmicutes Staphylococcaceae Macrococcus Macrococcus 
caseolyticus �ĂŝƌǇ

DĂƌƚŝŶƐ͕�D͘�͘&͕͘�&ƌĞŝƚĂƐ͕�Z͕͘��ĞƵǀĂƵǆ͕�:͘�͕͘��ůůĞƌ͕�D͘Z͕͘�EĞƌŽ͕�>͘�͕͘�
�ĂƌǀĂůŚŽ͕��͘&͘�;ϮϬϭϴͿ͘��ĂĐƚĞƌŝĂů�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ĂƌƚŝƐĂŶĂů�ĐŚĞĞƐĞ�ĨƌŽŵ�ƚŚĞ�
�ŵĂǌŽŶŝĂŶ�ƌĞŐŝŽŶ�ŽĨ��ƌĂǌŝů�ĚƵƌŝŶŐ�ƚŚĞ�ĚƌǇ�ĂŶĚ�ƌĂŝŶǇ�ƐĞĂƐŽŶƐ͘�&ŽŽĚ�
ZĞƐ�/Ŷƚ͘�ϮϬϭϴ�:ƵŶ͖ϭϬϴ͗ϮϵϱͲϯϬϬ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĨŽŽĚƌĞƐ͘ϮϬϭϴ͘Ϭϯ͘ϬϲϬ͘�
�ƉƵď�ϮϬϭϴ�DĂƌ�ϮϮ͘�WD/�͗�ϮϵϳϯϱϬϲϭ͘

�ŚŽǁŵŝŬ͕�d͕͘�DĂƌƚŚ͕��͘,͘�;ϭϵϵϬͿ͘�ZŽůĞ�ŽĨ�DŝĐƌŽĐŽĐĐƵƐ�ĂŶĚ�
WĞĚŝŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͘�:͘��ĂŝƌǇ�^Đŝ�ϳϯ͕�ϴϱϵͲϴϲϲ͘

�d���ϭϯϱϰϴ�
�^D�ϮϬϱϵϳ

<ůŽŽƐ͕�t͘�͕͘��ĂůůĂƌĚ͕��͘E͕͘�'ĞŽƌŐĞ͕��͘'͕͘�tĞďƐƚĞƌ͕�
:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘�>ƵĚǁŝŐ͕�t͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘
&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͘�;ϭϵϵϴͿ͘��ĞůŝŵŝƚŝŶŐ�ƚŚĞ�ŐĞŶƵƐ
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƚŚƌŽƵŐŚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�DĂĐƌŽĐŽĐĐƵƐ
ĐĂƐĞŽůǇƚŝĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ
ĞƋƵŝƉĞƌĐŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�DĂĐƌŽĐŽĐĐƵƐ�ďŽǀŝĐƵƐ�ƐƉ͘�ŶŽǀ͘
ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ�ĐĂƌŽƵƐĞůŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘
�ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϴϱϵͲϴϳϳ͘

Monera Firmicutes Staphylococcaceae Macrococcus Macrococcus 
caseolyticus ^ĞĂĨŽŽĚ

�Ăŝ͕��͕͘�>ŝ͕�z͕͘�tƵ͕�:͕͘��ŚĂŽ͕�Y͘�;ϮϬϭϯͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĚƵƌŝŶŐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�Ă�ƚƌĂĚŝƚŝŽŶĂů��ŚŝŶĞƐĞ�ĨŝƐŚ�ƉƌŽĚƵĐƚ͕��ŚŽƵŐƵŝǇƵ�
;ƐƚŝŶŬǇ�ŵĂŶĚĂƌŝŶĨŝƐŚͿ͘�:�&ŽŽĚ�^Đŝ͘�ϮϬϭϯ�EŽǀ͖ϳϴ;ϭϭͿ͗DϭϳϳϴͲϴϯ͘�ĚŽŝ͗�
ϭϬ͘ϭϭϭϭͬϭϳϱϬͲϯϴϰϭ͘ϭϮϮϴϵ͘�WD/�͗�ϮϰϮϰϱϴϵϲ͘ �d���ϭϯϱϰϴ�

�^D�ϮϬϱϵϳ

<ůŽŽƐ͕�t͘�͕͘��ĂůůĂƌĚ͕��͘E͕͘�'ĞŽƌŐĞ͕��͘'͕͘�tĞďƐƚĞƌ͕�
:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘�>ƵĚǁŝŐ͕�t͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͕͘
&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͘�;ϭϵϵϴͿ͘��ĞůŝŵŝƚŝŶŐ�ƚŚĞ�ŐĞŶƵƐ
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƚŚƌŽƵŐŚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�DĂĐƌŽĐŽĐĐƵƐ
ĐĂƐĞŽůǇƚŝĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ
ĞƋƵŝƉĞƌĐŝĐƵƐ�ƐƉ͘�ŶŽǀ͕͘�DĂĐƌŽĐŽĐĐƵƐ�ďŽǀŝĐƵƐ�ƐƉ͘�ŶŽǀ͘
ĂŶĚ�DĂĐƌŽĐŽĐĐƵƐ�ĐĂƌŽƵƐĞůŝĐƵƐ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘
�ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϴϱϵͲϴϳϳ͘

Monera Firmicutes Staphylococcaceae Mammaliicoccus Mammaliicoccus 
fleurettii �ĂŝƌǇ

sĞƌŶŽǌǇͲZŽǌĂŶĚ͕��͕͘�DĂǌƵǇͲ�ƌƵĐŚĂƵĚĞƚ͕��͕͘�DĞƵŐŶŝĞƌ͕�,͕͘��ĞƐ͕�D͕͘�
>ĂƐŶĞ͕�z͕͘�&ŝĞĚůĞƌ͕�&͕͘��ƚŝĞŶŶĞ͕�:͕͘�&ƌĞŶĞǇ͕�:͘�;ϮϬϬϬͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĨůĞƵƌĞƚƚŝŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŐŽĂƚΖƐ�ŵŝůŬ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͘�ϱϬ͕�ϭϱϮϭͲϭϱϮϳ͘

�/W�ϭϬϲϭϭϰ
�^D�ϭϯϮϭϮ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�
s͘^͘�;ϮϬϮϬͿ͘�WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ
ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚŝŶ
ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ
ƐƵďƐƉĞĐŝĞƐ�ƚŽ�ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ
ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ
ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů
ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�ƚŽ�ƚŚĞ
ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘
ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϭϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϭϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

 Monera Firmicutes Staphylococcaceae Mammaliicoccus Mammaliicoccus sciuri �ĂŝƌǇ

ZƵĂƌŽ͕��͕͘��ŶĚƌŝŐŚĞƚƚŽ͕��͕͘�dŽƌƌŝĂŶŝ͕�^͕͘�>ŽŵďĂƌĚŝ͕��͘�;ϮϬϭϮͿ͘�
�ŝŽĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ŝŶĚŝŐĞŶŽƵƐ�ĐŽĂŐƵůĂƐĞͲŶĞŐĂƚŝǀĞ�
ƐƚĂƉŚǇůŽĐŽĐĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌĂǁ�ŵŝůŬ�ĂŶĚ�ĐŚĞĞƐĞ�ŽĨ�EŽƌƚŚ�/ƚĂůǇ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϬϭϯ�DĂǇ͖ϯϰ;ϭͿ͗ϭϬϲͲϭϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘Ĩŵ͘ϮϬϭϮ͘ϭϭ͘Ϭϭϯ͘�
�ƉƵď�ϮϬϭϮ��ĞĐ�ϰ͘�WD/�͗�Ϯϯϰϵϴϭϴϱ͘

KΖ,ĂůůŽƌĂŶ͕�Z͘�;ϭϵϵϴͿ͘�WƵƌŝĨŝĐĂƚŝŽŶ�ŽĨ�ĂŶ�ĞǆƚƌĂĐĞůůƵůĂƌ�ƉƌŽƚĞŝŶĂƐĞ�
ĨƌŽŵ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ĨŽƵŶĚ�ŽŶ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�dŝůƐŝƚ�ĐŚĞĞƐĞ͘
�ŝŽĐŚĞŵ�^ŽĐ�dƌĂŶƐ͘�Ϯϲ͕�^Ϯϵ͘

�d���ϮϵϬϲϮ
�^D�ϮϬϯϰϱ

�ŽŐĂŶ͕�d͘D͕͘�'ŽĞƌŐĞƐ͕�^͕͘�'ĞůƐŽŵŝŶŽ͕�Z͕͘�>ĂƌƉŝŶ͕�
^͕͘�,ŽŚĞŶĞŐŐĞƌ͕�D͕͘��ŽƌĂ͕�E͕͘�:ĂŵĞƚ͕��͕͘�ZĞĂ͕�
D͘�͕͘�DŽƵŶŝĞƌ͕�:͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�'ƵĠŐƵĞŶ͕�D͕͘
�ĞƐŵĂƐƵƌĞƐ͕�E͕͘�^ǁŝŶŐƐ͕�:͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕
�͘�͕͘�^ĞďĂƐƚŝĂŶŝ͕�,͕͘�/ƌůŝŶŐĞƌ͕�&͕͘��ŚĂŵďĂ͕�:͘&͕͘��ĞĚƵŚŶ͕
Z͕͘�^ĐŚĞƌĞƌ͕�^͘�;ϮϬϭϰͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ�^ƵƌĨĂĐĞ
DŝĐƌŽďŝĂů��ŽŶƐŽƌƚŝĂ�ĨƌŽŵ�>ŝŵďƵƌŐĞƌ͕�ZĞďůŽĐŚŽŶ͕
>ŝǀĂƌŽƚ͕�dŝůƐŝƚ͕�ĂŶĚ�'ƵďďĞĞŶ��ŚĞĞƐĞƐ͘�DŝĐƌŽďŝŽů
^ƉĞĐƚƌ͘�ϮϬϭϰ�&Ğď͖Ϯ;ϭͿ͗�DͲϬϬϭϬͲϮϬϭϮ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬ
ŵŝĐƌŽďŝŽůƐƉĞĐ͘�DͲϬϬϭϬͲϮϬϭϮ͘�WD/�͗�ϮϲϬϴϮϭϭϵ͘

Monera Firmicutes Staphylococcaceae Mammaliicoccus Mammaliicoccus 
vitulinus �ĂŝƌǇ

�ĂŶŶĞƌŵĂŶ͕�:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘��ĂůůĂƌĚ͕��͘E͕͘��ŽůĞ͕��͘D͕͘��ƌƵĐĞ͕�:͘>͕͘�
&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͕͘�<ůŽŽƐ͕�t͘�͘�;ϭϵϵϰͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ƐƉĞĐŝĞƐ�ŐƌŽƵƉ�ǁŝƚŚ��ĐŽZ/�ĨƌĂŐŵĞŶƚƐ�ĐŽŶƚĂŝŶŝŶŐ�
ƌZE��ƐĞƋƵĞŶĐĞƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǀŝƚƵůƵƐ�ƐƉ͘�ŶŽǀ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϱϰͲϰϲϬ͘

�d���ϱϭϭϰϱ�
�^D�ϭϱϲϭϱ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�
s͘^͘�;ϮϬϮϬͿ͘�WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ
ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚŝŶ
ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ
ƐƵďƐƉĞĐŝĞƐ�ƚŽ�ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ
ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ
ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů
ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�ƚŽ�ƚŚĞ
ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘
ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

Monera Firmicutes Staphylococcaceae Mammaliicoccus Mammaliicoccus 
vitulinus DĞĂƚ

WĂůĂǀĞĐŝŶŽ�WƌƉŝĐŚ͕�E͘�͕͘�'ĂƌƌŽ͕�K͘�͕͘�ZŽŵĞƌŽ͕�D͕͘�:ƵĚŝƐ͕�D͘�͕͘��ĂǇƌĠ͕�
D͘�͕͘��ĂƐƚƌŽ͕�D͘W͘�;ϮϬϭϲͿ͘��ǀĂůƵĂƚŝŽŶ�ŽĨ�ĂŶ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ƐƚĂƌƚĞƌ
ĐƵůƚƵƌĞ�ŽŶ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�Ă�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ
ĨƌŽŵ��ŚĂĐŽ�;�ƌŐĞŶƚŝŶĂͿ�Ăƚ�Ă�ƐŵĂůůͲƐĐĂůĞ�ĨĂĐŝůŝƚǇ͘�DĞĂƚ�^Đŝ͘�ϮϬϭϲ
DĂǇ͖ϭϭϱ͗ϰϭͲϰ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŵĞĂƚƐĐŝ͘ϮϬϭϲ͘Ϭϭ͘ϬϬϱ͘��ƉƵď�ϮϬϭϲ�:ĂŶ
ϭϵ͘ WD/�͗�ϮϲϴϮϬϴϬϱ͘

�ĂŶŶĞƌŵĂŶ͕�:͘�͕͘�,ƵďŶĞƌ͕�Z͘:͕͘��ĂůůĂƌĚ͕��͘E͕͘��ŽůĞ͕��͘D͕͘��ƌƵĐĞ͕�:͘>͕͘�
&ŝĞĚůĞƌ͕�&͕͘�^ĐŚƵďĞƌƚ͕�<͕͘�<ůŽŽƐ͕�t͘�͘�;ϭϵϵϰͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĐŝƵƌŝ�ƐƉĞĐŝĞƐ�ŐƌŽƵƉ�ǁŝƚŚ��ĐŽZ/�ĨƌĂŐŵĞŶƚƐ�ĐŽŶƚĂŝŶŝŶŐ�
ƌZE��ƐĞƋƵĞŶĐĞƐ�ĂŶĚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǀŝƚƵůƵƐ�ƐƉ͘�ŶŽǀ͘�
/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϰ͕�ϰϱϰͲϰϲϬ͘

�d���ϱϭϭϰϱ�
�^D�ϭϱϲϭϱ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�
s͘^͘�;ϮϬϮϬͿ͘�WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ
ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚŝŶ
ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ
ƐƵďƐƉĞĐŝĞƐ�ƚŽ�ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ
ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ
ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů
ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�ƚŽ�ƚŚĞ
ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘
ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

Monera Firmicutes Staphylococcaceae Mammaliicoccus Mammaliicoccus 
vitulinus WůĂŶƚ��ĂƐĞĚ

��EĂŵ͕�z͘Ͳ�͕͘��ŚƵŶŐ͕�t͘Ͳ,͘�ĂŶĚ�>ŝŵ͕�^͘Ͳ/͘�;ϮϬϭϮͿ͘��ƌĂĨƚ�ŐĞŶŽŵĞ�
ƐĞƋƵĞŶĐĞ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǀŝƚƵůŝŶƵƐ�&ϭϬϮϴ͕�Ă�ƐƚƌĂŝŶ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�
ďůŽĐŬ�ŽĨ�ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ͘�:͘��ĂĐƚĞƌŝŽů͕͘�ϭϵϰ͕�ϱϵϲϭͲϱϵϲϮ͘

�d���ϱϭϭϰϱ�
�^D�ϭϱϲϭϱ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�
s͘^͘�;ϮϬϮϬͿ͘�WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ
ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚŝŶ
ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ
ƐƵďƐƉĞĐŝĞƐ�ƚŽ�ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ
ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ
ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů
ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�ƚŽ�ƚŚĞ
ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘
ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϭϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϭϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
carnosus �ĂŝƌǇ

DŽƌĞĂ͕�D͕͘��ĂƌƵǌǌŝ͕�&͕͘��ŽĐĐŽŶĐĞůůŝ͕�W͘^͘�;ϭϵϵϵͿ͘�DŽůĞĐƵůĂƌ�ĂŶĚ�
ƉŚǇƐŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĚŽŵŝŶĂŶƚ�ďĂĐƚĞƌŝĂů�ƉŽƉƵůĂƚŝŽŶƐ�
ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ŵŽǌǌĂƌĞůůĂ�ĐŚĞĞƐĞ�ƉƌŽĐĞƐƐŝŶŐ͘�:��ƉƉů�DŝĐƌŽďŝŽů͘�ϭϵϵϵ�
KĐƚ͖ϴϳ;ϰͿ͗ϱϳϰͲϴϮ͘�ĚŽŝ͗�ϭϬ͘ϭϬϰϲͬũ͘ϭϯϲϱͲϮϲϳϮ͘ϭϵϵϵ͘ϬϬϴϱϱ͘ǆ͘�WD/�͗�
ϭϬϱϴϯϲϴϲ͘

�d���ϱϭϯϲϱ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�
s͘^͘�;ϮϬϮϬͿ͘�WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ
ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚŝŶ
ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ
ƐƵďƐƉĞĐŝĞƐ�ƚŽ�ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ
ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ
ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů
ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�ƚŽ�ƚŚĞ
ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘
ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
carnosus WůĂŶƚ��ĂƐĞĚ

&ĞŶŐ͕��͕͘�'ĂŽ͕�t͕͘�ZĞŶ͕��͕͘��ŚĞŶ͕�y͕͘�>ŝ͕�:͘:͘�;ϮϬϭϯͿ͘��ǀĂůƵĂƚŝŽŶ�ŽĨ�
ďĂĐƚĞƌŝĂů�ĨůŽƌĂ�ĚƵƌŝŶŐ�ƚŚĞ�ƌŝƉĞŶŝŶŐ�ŽĨ�<ĞĚŽŶŐ�ƐƵĨƵ͕�Ă�ƚǇƉŝĐĂů��ŚŝŶĞƐĞ�
ƚƌĂĚŝƚŝŽŶĂů�ďĂĐƚĞƌŝĂͲĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ƉƌŽĚƵĐƚ͘�:�^Đŝ�&ŽŽĚ��ŐƌŝĐ͘�
ϮϬϭϯ��Ɖƌ͖ϵϯ;ϲͿ͗ϭϰϳϭͲϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϮͬũƐĨĂ͘ϱϵϭϴ͘��ƉƵď�ϮϬϭϯ�&Ğď�ϭϭ͘�
WD/�͗�ϮϯϰϬϬϵϲϵ͘

�d���ϱϭϯϲϱ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�
s͘^͘�;ϮϬϮϬͿ͘�WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ
ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚŝŶ
ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ
ƐƵďƐƉĞĐŝĞƐ�ƚŽ�ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ
ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ
ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů
ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�ƚŽ�ƚŚĞ
ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘
ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
carnosus ^ĞĂĨŽŽĚ

�Ğǀŝ͕�<͘Z͕͘��ĞŬĂ͕�D͕͘�:ĞǇĂƌĂŵ͕�<͘�;ϮϬϭϱͿ͘��ĂĐƚĞƌŝĂů�ĚǇŶĂŵŝĐƐ�ĚƵƌŝŶŐ�
ǇĞĂƌůŽŶŐ�ƐƉŽŶƚĂŶĞŽƵƐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĨŽƌ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ŶŐĂƌŝ͕�Ă�ĚƌǇ�
ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�ŽĨ�EŽƌƚŚĞĂƐƚ�/ŶĚŝĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϮϬϭϱ��Ɖƌ�ϭϲ͖ϭϵϵ͗ϲϮͲϳϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϱ͘Ϭϭ͘ϬϬϰ͘�
�ƉƵď�ϮϬϭϱ�:ĂŶ�ϭϬ͘�WD/�͗�Ϯϱϲϯϳϴϳϲ͘

�d���ϱϭϯϲϱ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�
s͘^͘�;ϮϬϮϬͿ͘�WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ
ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚŝŶ
ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ
ƐƵďƐƉĞĐŝĞƐ�ƚŽ�ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ
ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ
ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů
ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�ƚŽ�ƚŚĞ
ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘
ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
carnosus DĞĂƚ

>ƂĨďůŽŵ͕�:͕͘�ZŽƐĞŶƐƚĞŝŶ͕�Z͕͘�EŐƵǇĞŶ͕�D͘d͕͘�^ƚĊŚů͕�^͕͘�'Ƃƚǌ͕�&͘�
;ϮϬϭϳͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ͗�ĨƌŽŵ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ƚŽ�ƉƌŽƚĞŝŶ�
ĞŶŐŝŶĞĞƌŝŶŐ�ƉůĂƚĨŽƌŵ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϮϬϭϳ��ĞĐ͖ϭϬϭ;ϮϯͲ
ϮϰͿ͗ϴϮϵϯͲϴϯϬϳ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϬϬϮϱϯͲϬϭϳͲϴϱϮϴͲϲ͘��ƉƵď�ϮϬϭϳ�KĐƚ�Ϯ͘�
WD/�͗�ϮϴϵϳϭϮϰϴ͖�WD�/�͗�WD�ϱϲϵϰϱϭϮ

�d���ϱϭϯϲϱ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�
s͘^͘�;ϮϬϮϬͿ͘�WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ
ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ
ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚŝŶ
ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ
ƐƵďƐƉĞĐŝĞƐ�ƚŽ�ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ
ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ
ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů
ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�ƚŽ�ƚŚĞ
ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘
ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϭϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϭϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus cohnii �ĂŝƌǇ

�ĞĞƚĂĞ͕�W͘�;ϮϬϬϳͿ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ǀŽůĂƚŝůĞ�ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ�ďǇ�
ďĂĐƚĞƌŝĂů�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ƐƵƌĨĂĐĞͲƌŝƉĞŶĞĚ�&ƌĞŶĐŚ�
ĐŚĞĞƐĞƐ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϳϲ;ϱͿ͗ϭϭϲϭͲϳϭ͘

�d���Ϯϵϵϳϰ
�^D�ϮϬϮϲϬ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�s͘^͘�;ϮϬϮϬͿ͘�
WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�
ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ�ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�
ǁŝƚŚŝŶ�ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ�
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƵďƐƉĞĐŝĞƐ�ƚŽ�
ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ�ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�
ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů�ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�
ƚŽ�ƚŚĞ�ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘ 
>ĂǀĞĐĐŚŝĂ͕��͕͘��ŚŝĂƌĂ͕�D͕͘��Ğ�sŝƌŐŝůŝŽ͕��͕͘�DĂŶǌĂƌŝ͕�
�͕͘�WĂǌǌĂŶŝ͕��͕͘�,ŽƌŶĞƌ͕��͕͘�WĞƐŽůĞ͕�'͕͘�WůĂĐŝĚŽ͕��͘�
;ϮϬϮϭͿ͘��ŽŵƉĂƌĂƚŝǀĞ�ŐĞŶŽŵŝĐƐ�ƐƵŐŐĞƐƚƐ�Ă�ƚĂǆŽŶŽŵŝĐ�
ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ�ƐƉĞĐŝĞƐ�
ĐŽŵƉůĞǆ͘�'ĞŶŽŵĞ��ŝŽů��ǀŽů͘�ϮϬϮϭ�&Ğď�ϭϮ͗ĞǀĂďϬϮϬ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϵϯͬŐďĞͬĞǀĂďϬϮϬ͘��ƉƵď�ĂŚĞĂĚ�ŽĨ�ƉƌŝŶƚ͘�
WD/�͗�ϯϯϱϳϲϴϬϬ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus cohnii DĞĂƚ

�ƌŽƐŝŶŽƐ͕��͘,͘�;ϮϬϬϳͿ͘�

WŚĞŶŽƚǇƉŝĐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�
ƐƚĂƉŚǇůŽĐŽĐĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂůůǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ�ŝŶ�
ƐŽƵƚŚĞƌŶ�'ƌĞĞĐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϰ;ϯͿ͗ϮϲϬͲϳϬ͘

�d���Ϯϵϵϳϰ
�^D�ϮϬϮϲϬ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�s͘^͘�;ϮϬϮϬͿ͘�
WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�
ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ�ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�
ǁŝƚŚŝŶ�ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ�
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƵďƐƉĞĐŝĞƐ�ƚŽ�
ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ�ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�
ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů�ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�
ƚŽ�ƚŚĞ�ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

>ĂǀĞĐĐŚŝĂ͕��͕͘��ŚŝĂƌĂ͕�D͕͘��Ğ�sŝƌŐŝůŝŽ͕��͕͘�DĂŶǌĂƌŝ͕�
�͕͘�WĂǌǌĂŶŝ͕��͕͘�,ŽƌŶĞƌ͕��͕͘�WĞƐŽůĞ͕�'͕͘�WůĂĐŝĚŽ͕��͘�
;ϮϬϮϭͿ͘��ŽŵƉĂƌĂƚŝǀĞ�ŐĞŶŽŵŝĐƐ�ƐƵŐŐĞƐƚƐ�Ă�ƚĂǆŽŶŽŵŝĐ�
ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ�ƐƉĞĐŝĞƐ�
ĐŽŵƉůĞǆ͘�'ĞŶŽŵĞ��ŝŽů��ǀŽů͘�ϮϬϮϭ�&Ğď�ϭϮ͗ĞǀĂďϬϮϬ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϵϯͬŐďĞͬĞǀĂďϬϮϬ͘��ƉƵď�ĂŚĞĂĚ�ŽĨ�ƉƌŝŶƚ͘�
WD/�͗�ϯϯϱϳϲϴϬϬ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus cohnii ^ĞĂĨŽŽĚ

�Ğǀŝ͕�<͘Z͕͘��ĞŬĂ͕�D͕͘�:ĞǇĂƌĂŵ͕�<͘�;ϮϬϭϱͿ͘��ĂĐƚĞƌŝĂů�ĚǇŶĂŵŝĐƐ�ĚƵƌŝŶŐ�
ǇĞĂƌůŽŶŐ�ƐƉŽŶƚĂŶĞŽƵƐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĨŽƌ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ŶŐĂƌŝ͕�Ă�ĚƌǇ�
ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ƉƌŽĚƵĐƚ�ŽĨ�EŽƌƚŚĞĂƐƚ�/ŶĚŝĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘��Ɖƌ�
ϭϲ͖ϭϵϵ͗ϲϮͲϳϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϱ͘Ϭϭ͘ϬϬϰ͘��ƉƵď�ϮϬϭϱ�:ĂŶ�
ϭϬ͘ WD/�͗�Ϯϱϲϯϳϴϳϲ͘

�d���Ϯϵϵϳϰ
�^D�ϮϬϮϲϬ

DĂĚŚĂŝǇĂŶ͕�D͕͘�tŝƌƚŚ͕�:͘^͕͘�^ĂƌĂǀĂŶĂŶ͕�s͘^͘�;ϮϬϮϬͿ͘�
WŚǇůŽŐĞŶŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ�
ĨĂŵŝůǇ�ƐƵŐŐĞƐƚ�ƚŚĞ�ƌĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƉĞĐŝĞƐ�
ǁŝƚŚŝŶ�ƚŚĞ�ŐĞŶƵƐ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĂƐ�ŚĞƚĞƌŽƚǇƉŝĐ�
ƐǇŶŽŶǇŵƐ͕�ƚŚĞ�ƉƌŽŵŽƚŝŽŶ�ŽĨ�ĨŝǀĞ�ƐƵďƐƉĞĐŝĞƐ�ƚŽ�
ŶŽǀĞů�ƐƉĞĐŝĞƐ͕�ƚŚĞ�ƚĂǆŽŶŽŵŝĐ�ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĨŝǀĞ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�ƚŽ�DĂŵŵĂůŝŝĐŽĐĐƵƐ�ŐĞŶ͘�
ŶŽǀ͕͘�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂů�ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�EŽƐŽĐŽŵŝŝĐŽĐĐƵƐ�
ƚŽ�ƚŚĞ�ĨĂŵŝůǇ�^ƚĂƉŚǇůŽĐŽĐĐĂĐĞĂĞ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů͘�ϮϬϮϬ�EŽǀ͖ϳϬ;ϭϭͿ͗ϱϵϮϲͲϱϵϯϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϰϵϴ͘�WD/�͗�ϯϯϬϱϮϴϬϮ͘

>ĂǀĞĐĐŚŝĂ͕��͕͘��ŚŝĂƌĂ͕�D͕͘��Ğ�sŝƌŐŝůŝŽ͕��͕͘�DĂŶǌĂƌŝ͕�
�͕͘�WĂǌǌĂŶŝ͕��͕͘�,ŽƌŶĞƌ͕��͕͘�WĞƐŽůĞ͕�'͕͘�WůĂĐŝĚŽ͕��͘�
;ϮϬϮϭͿ͘��ŽŵƉĂƌĂƚŝǀĞ�ŐĞŶŽŵŝĐƐ�ƐƵŐŐĞƐƚƐ�Ă�ƚĂǆŽŶŽŵŝĐ�
ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŚŶŝŝ�ƐƉĞĐŝĞƐ�
ĐŽŵƉůĞǆ͘�'ĞŶŽŵĞ��ŝŽů��ǀŽů͘�ϮϬϮϭ�&Ğď�ϭϮ͗ĞǀĂďϬϮϬ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϵϯͬŐďĞͬĞǀĂďϬϮϬ͘��ƉƵď�ĂŚĞĂĚ�ŽĨ�ƉƌŝŶƚ͘�
WD/�͗�ϯϯϱϳϲϴϬϬ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϭϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϭϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
condimenti WůĂŶƚ��ĂƐĞĚ

WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�>ƵĚǁŝŐ͕�t͕͘�,ĂŵŵĞƐ͕�
t͘W͘�;ϭϵϵϴͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�
ŵĂƐŚ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�ϭϵϴϮͿ�
ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϲϱϭͲϲϱϴ͘ �^D�ϭϭϲϳϰ

WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�
>ƵĚǁŝŐ͕�t͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϭϵϵϴͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�
ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϰϴ͕�ϲϱϭͲϲϱϴ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
condimenti ^ĞĂĨŽŽĚ

DĂũƵŵĚĂƌ͕�Z͘<͕͘�'ƵƉƚĂ͕�^͘�;ϮϬϮϬͿ͘�/ƐŽůĂƚŝŽŶ͕�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉ͘�ĨƌŽŵ�/ŶĚŝĂŶ�ĞƚŚŶŝĐ�ĨĞƌŵĞŶƚĞĚ�
ĨŝƐŚ�ƉƌŽĚƵĐƚ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�KĐƚ͖ϳϭ;ϰͿ͗ϯϱϵͲϯϲϴ͘�ĚŽŝ͗�
ϭϬ͘ϭϭϭϭͬůĂŵ͘ϭϯϯϲϮ͘��ƉƵď�ϮϬϮϬ��ƵŐ�ϭϰ͘�WD/�͗�ϯϮϳϭϯϬϯϭ͘ �^D�ϭϭϲϳϰ

WƌŽďƐƚ͕��͘:͕͘�,ĞƌƚĞů͕��͕͘�ZŝĐŚƚĞƌ͕�>͕͘�tĂƐƐŝůů͕�>͕͘�
>ƵĚǁŝŐ͕�t͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϭϵϵϴͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐŽŶĚŝŵĞŶƚŝ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŵĂƐŚ͕�ĂŶĚ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƌŶŽƐƵƐ�;^ĐŚůĞŝĨĞƌ�ĂŶĚ�&ŝƐĐŚĞƌ�
ϭϵϴϮͿ�ƐƵďƐƉ͘�ƵƚŝůŝƐ�ƐƵďƐƉ͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�
ϰϴ͕�ϲϱϭͲϲϱϴ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
equorum 

^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�

ĞƋƵŽƌƵŵ
�ĂŝƌǇ

�ƌĐŽůŝŶŝ͕��͕͘�,ŝůů͕�W͘:͕͘��ŽĚĚ͕��͘�͘�;ϮϬϬϯͿ͘��ĂĐƚĞƌŝĂů�ĐŽŵŵƵŶŝƚǇ�
ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŝŶ�^ƚŝůƚŽŶ�ĐŚĞĞƐĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�
ϮϬϬϯ�:ƵŶ͖ϲϵ;ϲͿ͗ϯϱϰϬͲϴ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬĂĞŵ͘ϲϵ͘ϲ͘ϯϱϰϬͲϯϱϰϴ͘ϮϬϬϯ͘�
WD/�͗�ϭϮϳϴϴϳϲϭ͖�WD�/�͗�WD�ϭϲϭϰϵϰ͘

�ĂƌŶŝŽ͕�D͕͘�,ƂůƚǌĞů͕��͕͘�ZƵĚŽůĨ͕�D͕͘�,ĞŶůĞ͕�d͕͘�:ƵŶŐ͕�'͕͘�^ĐŚĞƌĞƌ͕�
^͘ ;ϮϬϬϬͿ͘�dŚĞ�DĂĐƌŽĐǇĐůŝĐ�WĞƉƚŝĚĞ��ŶƚŝďŝŽƚŝĐ�DŝĐƌŽĐŽĐĐŝŶ�Wϭ�/Ɛ
^ĞĐƌĞƚĞĚ�ďǇ�ƚŚĞ�&ŽŽĚͲ�ŽƌŶĞ��ĂĐƚĞƌŝƵŵ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ
t^�Ϯϳϯϯ�ĂŶĚ�/ŶŚŝďŝƚƐ�>ŝƐƚĞƌŝĂ�ŵŽŶŽĐǇƚŽŐĞŶĞƐ�ŽŶ�^ŽĨƚ��ŚĞĞƐĞ͘��ƉƉů
�ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϲ͕�ϮϯϳϴʹϮϯϴϰ͘

�^D�ϮϬϲϳϰ
�d���ϰϯϵϱϴ

:ĞŽŶŐ͕��͘t͕͘�<ŝŵ͕�,͘Z͕͘�,ĂŶ͕�^͕͘�:ĞŽŶ͕��͘K͕͘�>ĞĞ͕�
:͘,͘�;ϮϬϭϯͿ͘���ƉƌŽƉŽƐĂů�ƚŽ�ƵŶŝĨǇ�ƚǁŽ�ƐƵďƐƉĞĐŝĞƐ�ŽĨ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�
ƐƵďƐƉ͘�ĞƋƵŽƌƵŵ�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�
ƐƵďƐƉ͘�ůŝŶĞŶƐ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�ϮϬϭϯ�
�ĞĐ͖ϭϬϰ;ϲͿ͗ϭϬϰϵͲϲϮ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϬϰϴϮͲϬϭϯͲ
ϬϬϮϱͲǌ͘��ƉƵď�ϮϬϭϯ�^ĞƉ�ϮϮ͘�WD/�͗�ϮϰϬϱϳϵϴϭ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
equorum 

^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�

ĞƋƵŽƌƵŵ
DĞĂƚ

>ĂŶĚĞƚĂ͕�'͕͘��ƵƌŝĞů͕�:͘�͕͘��ĂƌƌĂƐĐŽƐĂ͕��͘s͕͘�DƵŹŽǌ͕�Z͕͘�ĚĞ�ůĂƐ�ZŝǀĂƐ͕�
�͘ ;ϮϬϭϮͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĐŽĂŐƵůĂƐĞͲŶĞŐĂƚŝǀĞ�ƐƚĂƉŚǇůŽĐŽĐĐŝ
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�^ƉĂŶŝƐŚ�ĚƌǇ�ĐƵƌĞĚ�ŵĞĂƚ�ƉƌŽĚƵĐƚƐ͘�DĞĂƚ�^Đŝ͘�ϮϬϭϯ
DĂƌ͖ϵϯ;ϯͿ͗ϯϴϳͲϵϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŵĞĂƚƐĐŝ͘ϮϬϭϮ͘Ϭϵ͘Ϭϭϵ͘��ƉƵď�ϮϬϭϮ
KĐƚ�ϯϭ͘�WD/�͗�ϮϯϮϳϯϰϰϭ͘

^ĐŚůĂĨŵĂŶŶ͕�<͕͘�DĞƵƐďƵƌŐĞƌ͕��͘W͕͘�,ĂŵŵĞƐ͕�t͘W͕͘��ƌĂƵŶ͕��͕͘�&ŝƐĐŚĞƌ͕�
�͕͘�,ĞƌƚĞů͕��͘�;ϮϬϬϮͿ͘�^ƚĂƌƚĞƌŬƵůƚƵƌĞŶ�ǌƵƌ�sĞƌďĞƐƐĞƌƵŶŐ�ĚĞƌ�YƵĂůŝƚćƚ�
ǀŽŶ�ZŽŚƐĐŚŝŶŬĞŶ͘�&ůĞŝƐĐŚǁŝƌƚƐĐŚĂĨƚ�ϭϭ͕�ϭϬϴͲϭϭϰ͘�

�^D�ϮϬϲϳϰ
�d���ϰϯϵϱϴ

:ĞŽŶŐ͕��͘t͕͘�<ŝŵ͕�,͘Z͕͘�,ĂŶ͕�^͕͘�:ĞŽŶ͕��͘K͕͘�>ĞĞ͕�
:͘,͘�;ϮϬϭϯͿ͘���ƉƌŽƉŽƐĂů�ƚŽ�ƵŶŝĨǇ�ƚǁŽ�ƐƵďƐƉĞĐŝĞƐ�ŽĨ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�
ƐƵďƐƉ͘�ĞƋƵŽƌƵŵ�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�
ƐƵďƐƉ͘�ůŝŶĞŶƐ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�ϮϬϭϯ�
�ĞĐ͖ϭϬϰ;ϲͿ͗ϭϬϰϵͲϲϮ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬƐϭϬϰϴϮͲϬϭϯͲ
ϬϬϮϱͲǌ͘��ƉƵď�ϮϬϭϯ�^ĞƉ�ϮϮ͘�WD/�͗�ϮϰϬϱϳϵϴϭ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
equorum 

^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�

ůŝŶĞŶƐ
�ĂŝƌǇ

WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘�'ĂůůŵĂŶŶ͕�,͘Z͕͘�dĞƵďĞƌ͕�D͘�;ϮϬϬϯͿ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�ůŝŶĞŶƐ͕�ƐƵďƐƉ͘�ŶŽǀ͕͘�Ă�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�
ĐŽŵƉŽŶĞŶƚ�ĨŽƌ�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�ƐĞŵŝͲŚĂƌĚ�ĐŚĞĞƐĞƐ͘�^ǇƐƚ͘��ƉƉů͘�
DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϯϬͲϯϳ͘

�^D�ϭϱϬϵϳ

WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘�'ĂůůŵĂŶŶ͕�,͘Z͕͘�dĞƵďĞƌ͕�
D͘ ;ϮϬϬϯͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĞƋƵŽƌƵŵ�ƐƵďƐƉ͘�ůŝŶĞŶƐ͕
ƐƵďƐƉ͘�ŶŽǀ͕͘�Ă�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ĐŽŵƉŽŶĞŶƚ�ĨŽƌ�ƐƵƌĨĂĐĞ�
ƌŝƉĞŶĞĚ�ƐĞŵŝͲŚĂƌĚ�ĐŚĞĞƐĞƐ͘�^ǇƐƚ͘��ƉƉů͘�DŝĐƌŽďŝŽů͘�
Ϯϲ͕�ϯϬͲϯϳ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
piscifermentans ^ĞĂĨŽŽĚ

DĂũƵŵĚĂƌ͕�Z͘<͕͘�'ƵƉƚĂ͕�^͘�;ϮϬϮϬͿ͘�/ƐŽůĂƚŝŽŶ͕�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉ͘�ĨƌŽŵ�/ŶĚŝĂŶ�ĞƚŚŶŝĐ�ĨĞƌŵĞŶƚĞĚ�
ĨŝƐŚ�ƉƌŽĚƵĐƚ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�KĐƚ͖ϳϭ;ϰͿ͗ϯϱϵͲϯϲϴ͘�ĚŽŝ͗�
ϭϬ͘ϭϭϭϭͬůĂŵ͘ϭϯϯϲϮ͘��ƉƵď�ϮϬϮϬ��ƵŐ�ϭϰ͘�WD/�͗�ϯϮϳϭϯϬϯϭ͘

dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�,ĂƐŚŝŵŽƚŽ͕�z͕͘��ǌĂŬŝ͕�d͕͘�<ŽǌĂŬŝ͕�D͕͘�<ŽŵĂŐĂƚĂ͕�<͘�
;ϭϵϵϮͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƉŝƐĐŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�
ĨŝƐŚ�ŝŶ�dŚĂŝůĂŶĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϮ͕�ϱϳϳͲϱϴϭ͘

EZ/��ϭϴϭϳ
�^D�ϳϯϳϯ

dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�,ĂƐŚŝŵŽƚŽ͕�z͕͘��ǌĂŬŝ͕�d͕͘�
<ŽǌĂŬŝ͕�D͕͘�<ŽŵĂŐĂƚĂ͕�<͘�;ϭϵϵϮͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƉŝƐĐŝĨĞƌŵĞŶƚĂŶƐ�ƐƉ͘�ŶŽǀ͕͘�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ĨŝƐŚ�ŝŶ�
dŚĂŝůĂŶĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϮ͕�ϱϳϳͲϱϴϭ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
saprophyticus DĞĂƚ

<ĂďĂŶ͕�'͘:͘�;ϮϬϬϴͿ͘��/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĂŶĚ�'ƌĂŵͲ
ƉŽƐŝƚŝǀĞ�ĐĂƚĂůĂƐĞͲƉŽƐŝƚŝǀĞ�ĐŽĐĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚĞĚ�
ƐĂƵƐĂŐĞ�;ƐƵĐƵŬͿ͘�&ŽŽĚ�^Đŝ͘�ϳϯ;ϴͿ͗DϯϴϱͲϴ͘

�d���ϭϱϯϬϱ
�^D�ϮϬϮϮϵ

;&ĂŝƌďƌŽƚŚĞƌ͕�ϭϵϰϬͿ�^ŚĂǁ͕��͕͘�^ƚŝƚƚ͕�D͕͘��ŽǁĂŶ͕�^͘d͘�
;ϭϵϱϭͿ͘�^ƚĂƉŚǇůŽĐŽĐĐŝ�ĂŶĚ�ƚŚĞŝƌ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ͘�:͘�'ĞŶ͘�
DŝĐƌŽďŝŽů͘�ϱ͗�ϭϬϭϬͲϭϬϮϯ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϭϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϭϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
saprophyticus �ĂŝƌǇ

�ĞƌƚƵǌǌŝ͕��͘^͕͘�'ƵŝŶĂŶĞ͕��͘D͕͘��ƌŝƐƉŝĞ͕�&͕͘�<ŝůĐĂǁůĞǇ͕�<͘E͕͘�DĐ^ǁĞĞŶĞǇ͕�
W͘>͘,͕͘�ZĞĂ͕�D͘�͘�;ϮϬϭϳͿ͘�'ĞŶŽŵĞ�^ĞƋƵĞŶĐĞ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ
ƐĂƉƌŽƉŚǇƚŝĐƵƐ��W�ϱϲϳϭ͕�Ă�^ƚƌĂŝŶ�/ƐŽůĂƚĞĚ�ĨƌŽŵ��ŚĞĚĚĂƌ��ŚĞĞƐĞ͘
'ĞŶŽŵĞ��ŶŶŽƵŶĐ͘�ϮϬϭϳ��Ɖƌ�ϮϬ͖ϱ;ϭϲͿ͗ĞϬϬϭϵϯͲϭϳ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬ
ŐĞŶŽŵĞ�͘ϬϬϭϵϯͲϭϳ͘�WD/�͗�ϮϴϰϮϴϮϵϴ͖�WD�/�͗�WD�ϱϯϵϵϮϱϳ͘

�ŽŐĂŶ͕�d͘D͕͘�'ŽĞƌŐĞƐ͕�^͕͘�'ĞůƐŽŵŝŶŽ͕�Z͕͘�>ĂƌƉŝŶ͕�^͕͘�,ŽŚĞŶĞŐŐĞƌ͕�
D͕͘��ŽƌĂ͕�E͕͘�:ĂŵĞƚ͕��͕͘�ZĞĂ͕�D͘�͕͘�DŽƵŶŝĞƌ͕�:͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�
'ƵĠŐƵĞŶ͕�D͕͘��ĞƐŵĂƐƵƌĞƐ͕�E͕͘�^ǁŝŶŐƐ͕�:͕͘�'ŽŽĚĨĞůůŽǁ͕�D͕͘�tĂƌĚ͕�
�͘�͕͘�^ĞďĂƐƚŝĂŶŝ͕�,͕͘�/ƌůŝŶŐĞƌ͕�&͕͘��ŚĂŵďĂ͕�:͘&͕͘��ĞĚƵŚŶ͕�Z͕͘�^ĐŚĞƌĞƌ͕
^͘ ;ϮϬϭϰͿ͘��ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ�^ƵƌĨĂĐĞ�DŝĐƌŽďŝĂů��ŽŶƐŽƌƚŝĂ�ĨƌŽŵ
>ŝŵďƵƌŐĞƌ͕�ZĞďůŽĐŚŽŶ͕�>ŝǀĂƌŽƚ͕�dŝůƐŝƚ͕�ĂŶĚ�'ƵďďĞĞŶ��ŚĞĞƐĞƐ͘
DŝĐƌŽďŝŽů�^ƉĞĐƚƌ͘�ϮϬϭϰ�&Ğď͖Ϯ;ϭͿ͗�DͲϬϬϭϬͲϮϬϭϮ͘�ĚŽŝ͗�ϭϬ͘ϭϭϮϴͬ
ŵŝĐƌŽďŝŽůƐƉĞĐ͘�DͲϬϬϭϬͲϮϬϭϮ͘�WD/�͗�ϮϲϬϴϮϭϭϵ͘

�d���ϭϱϯϬϱ
�^D�ϮϬϮϮϵ

;&ĂŝƌďƌŽƚŚĞƌ͕�ϭϵϰϬͿ�^ŚĂǁ͕��͕͘�^ƚŝƚƚ͕�D͕͘��ŽǁĂŶ͕�^͘d͘�
;ϭϵϱϭͿ͘�^ƚĂƉŚǇůŽĐŽĐĐŝ�ĂŶĚ�ƚŚĞŝƌ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ͘�:͘�'ĞŶ͘�
DŝĐƌŽďŝŽů͘�ϱ͗�ϭϬϭϬͲϭϬϮϯ͘

 Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
succinus

^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�

ĐĂƐĞŝ
�ĂŝƌǇ

WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘��Ƶƌƌŝ͕�^͕͘�dĞƵďĞƌ͕�D͘�;ϮϬϬϮͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�ĐĂƐĞŝ�ƐƵďƐƉ͘�ŶŽǀ͕͘�Ă�ĚŽŵŝŶĂŶƚ�ŝƐŽůĂƚĞ�ĨƌŽŵ�Ă�ƐƵƌĨĂĐĞ�
ƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�Ϯϱ͕�ϯϱϯͲϵ͘ �^D�ϭϱϬϵϲ

WůĂĐĞ͕�Z͘�͕͘�,ŝĞƐƚĂŶĚ͕��͕͘��Ƶƌƌŝ͕�^͕͘�dĞƵďĞƌ͕�D͘�;ϮϬϬϮͿ͘�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�ĐĂƐĞŝ�ƐƵďƐƉ͘�ŶŽǀ͕͘�
Ă�ĚŽŵŝŶĂŶƚ�ŝƐŽůĂƚĞ�ĨƌŽŵ�Ă�ƐƵƌĨĂĐĞ�ƌŝƉĞŶĞĚ�ĐŚĞĞƐĞ͘�
^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�Ϯϱ͕�ϯϱϯͲϵ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus 
succinus 

^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ƐƵĐĐŝŶƵƐ�ƐƵďƐƉ͘�

ƐƵĐĐŝŶƵƐ
DĞĂƚ

dĂůŽŶ͕�Z͕͘�>ĞƌŽǇ͕�^͕͘�>ĞďĞƌƚ͕�/͕͘�'ŝĂŵŵĂƌŝŶĂƌŽ͕�W͕͘��ŚĂĐŽƌŶĂĐ͕�:͘W͕͘�
>ĂƚŽƌƌĞͲDŽƌĂƚĂůůĂ͕�D͕͘�sŝĚĂůͲ�ĂƌŽƵ͕��͕͘��ĂŶĂƌĚŝ͕��͕͘��ŽŶƚĞƌ͕�D͕͘�
>ĞďĞĐƋƵĞ͕��͘�;ϮϬϬϴͿ͘�^ĂĨĞƚǇ�ŝŵƉƌŽǀĞŵĞŶƚ�ĂŶĚ�ƉƌĞƐĞƌǀĂƚŝŽŶ�ŽĨ�
ƚǇƉŝĐĂů�ƐĞŶƐŽƌǇ�ƋƵĂůŝƚŝĞƐ�ŽĨ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ�
ƵƐŝŶŐ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�
DŝĐƌŽďŝŽůŽŐǇ�ϭϮϲ͕�ϮϮϳͲϯϰ͘

sŝůůĂŶŝ͕�&͕͘��ĂƐĂďƵƌŝ͕��͕͘�WĞŶŶĂĐĐŚŝĂ͕��͕͘�&ŝůŽƐĂ͕�>͕͘�ZƵƐƐŽ͕�&͕͘��ƌĐŽůŝŶŝ͕�
�͘ ;ϮϬϬϴͿ͘�DŝĐƌŽďŝĂů�ĞĐŽůŽŐǇ�ŽĨ�ƚŚĞ�ƐŽƉƉƌĞƐƐĂƚĂ�ŽĨ�sĂůůŽ�Ěŝ��ŝĂŶŽ͕�Ă
ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞ�ĨƌŽŵ�ƐŽƵƚŚĞƌŶ�/ƚĂůǇ͕�ĂŶĚ�ŝŶ�ǀŝƚƌŽ
ĂŶĚ�ŝŶ�ƐŝƚƵ�ƐĞůĞĐƚŝŽŶ�ŽĨ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ͘��ƉƉůŝĞĚ�ĂŶĚ
�ŶǀŝƌŽŶŵĞŶƚĂů�DŝĐƌŽďŝŽůŽŐǇ�ϳϯ͕�ϱϰϱϯͲϲϯ͘

�d���ϳϬϬϯϯϳ
�^D�ϭϰϲϭϳ

>ĂŵďĞƌƚ͕�>͘,͕͘��Žǆ͕�d͕͘�DŝƚĐŚĞůů͕�<͕͘�ZŽƐƐĞůůſͲDŽƌĂ͕�
Z͘�͕͘��Ğů��ƵĞƚŽ͕��͕͘��ŽĚŐĞ͕��͘�͕͘�KƌŬĂŶĚ͕�W͕͘��ĂŶŽ͕
Z͘:͘�;ϭϵϵϴͿ͘�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƵĐĐŝŶƵƐ�ƐƉ͘�ŶŽǀ͕͘
ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ŽŵŝŶŝĐĂŶ�ĂŵďĞƌ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů͘
ϰϴ�Wƚ�Ϯ͗ϱϭϭͲϴ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus warneri DĞĂƚ

�ŽƌďŝğƌĞ�DŽƌŽƚͲ�ŝǌŽƚ͕�^͘�;ϮϬϬϲͿ͘�^ƚĂƉŚǇůŽĐŽĐĐĂů�ĐŽŵŵƵŶŝƚǇ�ŽĨ�Ă�
ƐŵĂůů�ƵŶŝƚ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϴ͕�ϮϭϬͲϳ͘ �d���Ϯϳϴϯϲ

�^D�ϮϬϯϭϲ

<ůŽŽƐ͕�t͘�͕͘�^ĐŚůĞŝĨĞƌ͕�<͘,͘�;ϭϵϳϱͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�ƐŬŝŶ͘�
//͘ �ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ĨŽƵƌ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ
ǁĂƌŶĞƌŝ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ĐĂƉŝƚŝƐ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ
ŚŽŵŝŶŝƐ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐŝŵƵůĂŶƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů
:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�Ϯϱ͕�ϲϮͲϳϵ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus xylosus �ĂŝƌǇ

ZƵĂƌŽ͕��͕͘��ŶĚƌŝŐŚĞƚƚŽ͕��͕͘�dŽƌƌŝĂŶŝ͕�^͕͘�>ŽŵďĂƌĚŝ͕��͘�;ϮϬϭϮͿ͘�
�ŝŽĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ŝŶĚŝŐĞŶŽƵƐ�ĐŽĂŐƵůĂƐĞͲŶĞŐĂƚŝǀĞ�
ƐƚĂƉŚǇůŽĐŽĐĐŝ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƌĂǁ�ŵŝůŬ�ĂŶĚ�ĐŚĞĞƐĞ�ŽĨ�EŽƌƚŚ�/ƚĂůǇ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϬϭϯ�DĂǇ͖ϯϰ;ϭͿ͗ϭϬϲͲϭϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘Ĩŵ͘ϮϬϭϮ͘ϭϭ͘Ϭϭϯ͘�
�ƉƵď�ϮϬϭϮ��ĞĐ�ϰ͘�WD/�͗�Ϯϯϰϵϴϭϴϱ͘

�d���Ϯϵϵϳϭ
�^D�ϮϬϮϲϲ

^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ůŽŽƐ͕�t͘�͘�;ϭϵϳϱͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�
ƐŬŝŶ͘�/͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƉŝĚĞƌŵŝĚŝƐ�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĂƉƌŽƉŚǇƚŝĐƵƐ�ĂŶĚ�
ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐŽŚŶŝŝ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ŚĂĞŵŽůǇƚŝĐƵƐ͕�ĂŶĚ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǆǇůŽƐƵƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�
^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�Ϯϱ͕�ϱϬͲϲϭ͘

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus xylosus DĞĂƚ

�ŽƌďŝğƌĞ�DŽƌŽƚͲ�ŝǌŽƚ͕�^͘�;ϮϬϬϲͿ͘�^ƚĂƉŚǇůŽĐŽĐĐĂů�ĐŽŵŵƵŶŝƚǇ�ŽĨ�Ă�
ƐŵĂůů�ƵŶŝƚ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϬϴ͕�ϮϭϬͲϳ͘

�d���Ϯϵϵϳϭ
�^D�ϮϬϮϲϲ

^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ůŽŽƐ͕�t͘�͘�;ϭϵϳϱͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�
ƐŬŝŶ͘�/͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƉŝĚĞƌŵŝĚŝƐ�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĂƉƌŽƉŚǇƚŝĐƵƐ�ĂŶĚ�
ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐŽŚŶŝŝ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ŚĂĞŵŽůǇƚŝĐƵƐ͕�ĂŶĚ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǆǇůŽƐƵƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�
^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�Ϯϱ͕�ϱϬͲϲϭ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϮϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϮϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Staphylococcaceae Staphylococcus Staphylococcus xylosus WůĂŶƚ��ĂƐĞĚ

��:ĂŶŐ͕�D͕͘�:ĞŽŶŐ͕��͘Ͳt͘�ĂŶĚ�>ĞĞ͕�:͘Ͳ,͘�;ϮϬϭϵͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�
ƉƌĞĚŽŵŝŶĂŶƚ��ĂĐŝůůƵƐ͕��ŶƚĞƌŽĐŽĐĐƵƐ͕�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐƉĞĐŝĞƐ�
ŝŶ�DĞũƵ͕�Ă�^ƉŽŶƚĂŶĞŽƵƐůǇ�ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ƉƌŽĚƵĐƚƐ͘�DŝĐƌŽďŝŽů͘�
�ŝŽƚĞĐŚŶŽů͘�>Ğƚƚ͕͘�ϰϳ͕�ϯϱϵͲϯϲϯ͘ �d���Ϯϵϵϳϭ

�^D�ϮϬϮϲϲ

^ĐŚůĞŝĨĞƌ͕�<͘,͕͘�<ůŽŽƐ͕�t͘�͘�;ϭϵϳϱͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĐŽĐĐŝ�ĨƌŽŵ�ŚƵŵĂŶ�
ƐŬŝŶ͘�/͘��ŵĞŶĚĞĚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĞƉŝĚĞƌŵŝĚŝƐ�ĂŶĚ�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ƐĂƉƌŽƉŚǇƚŝĐƵƐ�ĂŶĚ�
ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ�ƚŚƌĞĞ�ŶĞǁ�ƐƉĞĐŝĞƐ͗�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
ĐŽŚŶŝŝ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ŚĂĞŵŽůǇƚŝĐƵƐ͕�ĂŶĚ�
^ƚĂƉŚǇůŽĐŽĐĐƵƐ�ǆǇůŽƐƵƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�
^ǇƐƚĞŵĂƚŝĐ��ĂĐƚĞƌŝŽůŽŐǇ�Ϯϱ͕�ϱϬͲϲϭ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus cremoris �ĂŝƌǇ

dŚŽŵĂƐ͕�d͘�͕͘�dƵƌŶĞƌ͕�<͘t͕͘��ƌŽǁ͕�s͘>͘�;ϭϵϴϬͿ͘�'ĂůĂĐƚŽƐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĐƌĞŵŽƌŝƐ͗�
ƉĂƚŚǁĂǇƐ͕�ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ƌĞŐƵůĂƚŝŽŶ͘�:��ĂĐƚĞƌŝŽů͘�ϭϰϰ͕�ϲϳϮͲϴϮ͘

�d���ϭϵϮϱϳ

>ŝ͕�d͘d͕͘�dŝĂŶ͕�t͘>͕͘�'Ƶ͕��͘d͘�;ϮϬϭϵͿ͘��ůĞǀĂƚŝŽŶ�ŽĨ�
>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ƐƵďƐƉ͘�ĐƌĞŵŽƌŝƐ�ƚŽ�ƚŚĞ�ƐƉĞĐŝĞƐ�
ůĞǀĞů�ĂƐ�>ĂĐƚŽĐŽĐĐƵƐ�ĐƌĞŵŽƌŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�ƚƌĂŶƐĨĞƌ�
ŽĨ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ƐƵďƐƉ͘�ƚƌƵĐƚĂĞ�ƚŽ�>ĂĐƚŽĐŽĐĐƵƐ�
ĐƌĞŵŽƌŝƐ�ĂƐ�>ĂĐƚŽĐŽĐĐƵƐ�ĐƌĞŵŽƌŝƐ�ƐƵďƐƉ͘�ƚƌƵĐƚĂĞ�
ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϭϵ�:ƵŶ͖ϳϭ;ϯͿ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϳϮϳ͘��ƉƵď�ϮϬϮϭ�DĂƌ�Ϯ͘�
WD/�͗�ϯϯϲϱϬϵϰϲ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus hircilactis �ĂŝƌǇ

dŝĚŽŶĂ͕�&͕͘�DĞƵĐĐŝ͕��͕͘�WŽǀŽůŽ͕�D͕͘�WĞůŝǌǌŽůĂ͕�s͕͘��ĂŐŽ͕�D͕͘�
�ŽŶƚĂƌŝŶŝ͕�'͕͘��ĂƌŵŝŶĂƚŝ͕��͕͘�'ŝƌĂĨĨĂ͕�'͘�;ϮϬϭϴͿ͘��ƉƉůŝĐĂďŝůŝƚǇ�
ŽĨ�>ĂĐƚŽĐŽĐĐƵƐ�ŚŝƌĐŝůĂĐƚŝƐ�ĂŶĚ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂƵĚĞŶƐŝƐ�ĂƐ�ĚĂŝƌǇ�
ĐƵůƚƵƌĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϴ��Ɖƌ�ϮϬ͖Ϯϳϭ͗ϭͲϳ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϴ͘ϬϮ͘Ϭϭϱ͘

�^D�Ϯϴϵϲϭ

DĞƵĐĐŝ͕��͕͘��ĂŐŽ͕�D͕͘�ZŽƐƐĞƚƚŝ͕�>͕͘�&ŽƌŶĂƐĂƌŝ͕�D͘�͕͘�
�ŽŶǀŝŶŝ͕��͕͘�dŝĚŽŶĂ͕�&͕͘�WŽǀŽůŽ͕�D͕͘��ŽŶƚĂƌŝŶŝ͕�'͕͘�
�ĂƌŵŝŶĂƚŝ͕��͕͘�'ŝƌĂĨĨĂ͕�'͘�;ϮϬϭϱͿ͘�>ĂĐƚŽĐŽĐĐƵƐ�
ŚŝƌĐŝůĂĐƚŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂƵĚĞŶƐŝƐ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵŝůŬ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϮϬϭϱ�:Ƶů͖ϲϱ;ϳͿ͗ϮϬϵϭͲϮϬϵϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐ͘Ϭ͘ϬϬϬϮϮϱ

Monera Firmicutes Streptococacceae Lactococcus Lactococcus lactis >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ �ĂŝƌǇ

dŚŽŵĂƐ͕�d͘�͕͘�dƵƌŶĞƌ͕�<͘t͕͘��ƌŽǁ͕�s͘>͘�;ϭϵϴϬͿ͘�'ĂůĂĐƚŽƐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĐƌĞŵŽƌŝƐ͗�
ƉĂƚŚǁĂǇƐ͕�ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ƌĞŐƵůĂƚŝŽŶ͘�:��ĂĐƚĞƌŝŽů͘�ϭϰϰ͕�ϲϳϮͲϴϮ͘ �d���ϭϵϰϯϱ

>ŝƐƚĞƌ͕�:͘�;ϭϴϳϯͿ͘���ĨƵƌƚŚĞƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�
ŶĂƚƵƌĂů�ŚŝƐƚŽƌǇ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ŐĞƌŵ�ƚŚĞŽƌǇ�ŽĨ�
ĨĞƌŵĞŶƚĂƚŝǀĞ�ĐŚĂŶŐĞƐ͘�YƵĂƌƚ͘�DŝĐƌŽďŝŽů͘�^Đŝ͘�ϭϯ͕�
ϯϴϬʹϰϬϴ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus lactis >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ DĞĂƚ

ZŽĚƌŝŐƵĞǌ͕��:͘D͕͘��ŝŶƚĂƐ͕�>͘D͕͘��ĂƐĂƵƐ͕�W͕͘�,ŽƌŶ͕�E͕͘��ŽĚĚ͕�,͘D͕͘�
,ĞƌŶĂŶĚĞǌ͕�W͘�͕͘�'ĂƐƐŽŶ͕�D͘:͘��;ϭϵϵϱͿ͘�/ƐŽůĂƚŝŽŶ�ŽĨ�ŶŝƐŝŶͲƉƌŽĚƵĐŝŶŐ�
>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ƐƚƌĂŝŶƐ�ĨƌŽŵ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�:��ƉƉůŝĞĚ�
�ĂĐƚĞƌŝŽůŽŐǇ�ϳϵ�ƉϭϬϵͲϭϭϱ���

�d���ϭϵϰϯϱ

>ŝƐƚĞƌ͕�:͘�;ϭϴϳϯͿ͘���ĨƵƌƚŚĞƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�
ŶĂƚƵƌĂů�ŚŝƐƚŽƌǇ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ŐĞƌŵ�ƚŚĞŽƌǇ�ŽĨ�
ĨĞƌŵĞŶƚĂƚŝǀĞ�ĐŚĂŶŐĞƐ͘�YƵĂƌƚ͘�DŝĐƌŽďŝŽů͘�^Đŝ͘�ϭϯ͕�
ϯϴϬʹϰϬϴ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus lactis >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ ^ĞĂĨŽŽĚ

��ĂŵƉŽƐ͕��͘�͕͘�ZŽĚƌŦŐƵĞǌ͕�K͕͘��ĂůŽͲDĂƚĂ͕�W͕͘�WƌĂĚŽ͕�D͕͘��ĂƌƌŽƐͲ
sĞůĂǌƋƵĞǌ͕�:͘�;ϮϬϬϲͿ͘�WƌĞůŝŵŝŶĂƌǇ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝŽĐŝŶƐ�
ĨƌŽŵ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ͕��ŶƚĞƌŽĐŽĐĐƵƐ�ĨĂĞĐŝƵŵ�ĂŶĚ��ŶƚĞƌŽĐŽĐĐƵƐ�
ŵƵŶĚƚŝŝ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƵƌďŽƚ�;WƐĞƚƚĂ�ŵĂǆŝŵĂͿ�&ŽŽĚ�ZĞƐĞĂƌĐŚ�
/ŶƚĞƌŶĂƚŝŽŶĂů�ϯϵ�Ɖϯϱϲʹϯϲϰ

^ĂƌŝŬĂ͕��͘Z͕͘�>ŝƉƚŽŶ͕��͘W͕͘��ŝƐŚǁĂƌǇĂ͕�D͘^͕͘��ŚŝǀǇĂ͕�Z͘^͘�;ϮϬϭϮͿ͘�
/ƐŽůĂƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲWƌŽĚƵĐŝŶŐ�>ĂĐƚŽĐŽĐĐĐƵƐ�ůĂĐƚŝƐ�ĂŶĚ�
�ƉƉůŝĐĂƚŝŽŶ�ŽĨ�/ƚƐ��ĂĐƚĞƌŝŽĐŝŶ�ƚŽ�DĂŶĂŐĞ�^ƉŽŝůĂŐĞ��ĂĐĞƌŝĂ�ŝŶ�,ŝŐŚͲ
sĂůƵĞ�DĂƌŝŶĞ�&ŝƐŚ�hŶĚĞƌ��ŝĨĨĞƌĞŶƚ�^ƚŽƌĂŐĞ�dĞŵƉĞƌĂƚƵƌĞƐ͘��ƉƉů͘�
�ŝŽĐŚĞŵ��ŝŽƚĞĐŚŶŽů�ϭϲϳ͕�ϭϮϴϬͲϭϮϴϵ͘

�d���ϭϵϰϯϱ

>ŝƐƚĞƌ͕�:͘�;ϭϴϳϯͿ͘���ĨƵƌƚŚĞƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�
ŶĂƚƵƌĂů�ŚŝƐƚŽƌǇ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ŐĞƌŵ�ƚŚĞŽƌǇ�ŽĨ�
ĨĞƌŵĞŶƚĂƚŝǀĞ�ĐŚĂŶŐĞƐ͘�YƵĂƌƚ͘�DŝĐƌŽďŝŽů͘�^Đŝ͘�ϭϯ͕�
ϯϴϬʹϰϬϴ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus lactis >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

dŽĚŽƌŽǀ͕�^͘�͕͘��ŝĐŬƐ͕�>͘D͘d͘�;ϮϬϬϰͿ͘�^ĐƌĞĞŶŝŶŐ�ŽĨ�>ĂĐƚŝĐͲ�ĐŝĚ��ĂĐƚĞƌŝĂ�
ĨƌŽŵ�^ŽƵƚŚ��ĨƌŝĐĂŶ��ĂƌůĞǇ��ĞĞƌ�ĨŽƌ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ĂĐƚĞƌŝŽĐŝŶͲůŝŬĞ�
�ŽŵƉŽƵŶĚƐ�&ŽůŝĂ�DŝĐƌŽďŝŽů͘�ϰϵ�;ϰͿ�ϰϬϲͲϰϭϬ͕ �d���ϭϵϰϯϱ

>ŝƐƚĞƌ͕�:͘�;ϭϴϳϯͿ͘���ĨƵƌƚŚĞƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�
ŶĂƚƵƌĂů�ŚŝƐƚŽƌǇ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ŐĞƌŵ�ƚŚĞŽƌǇ�ŽĨ�
ĨĞƌŵĞŶƚĂƚŝǀĞ�ĐŚĂŶŐĞƐ͘�YƵĂƌƚ͘�DŝĐƌŽďŝŽů͘�^Đŝ͘�ϭϯ͕�
ϯϴϬʹϰϬϴ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus lactis >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>Ƶŝ͕�,͘�͘�Θ�>Ƶŝ͕�^͘^͘d͘�;ϭϵϴϭͿ͘��ĨĨĞĐƚƐ�ŽĨ�ŵĂůŽͲůĂĐƚŝĐ�ĨĞƌŵĞŶƚĂƚŝǀĞ�
ďĂĐƚĞƌŝĂ�ŽŶ�ƚŚĞ�ĂĐŝĚŝƚǇ�ŽĨ�ǁŚŝƚĞ�ǁŝŶĞ͕�dĂŝǁĂŶŝĂ͕�sŽů͘�Ϯϲ �d���ϭϵϰϯϱ

>ŝƐƚĞƌ͕�:͘�;ϭϴϳϯͿ͘���ĨƵƌƚŚĞƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�
ŶĂƚƵƌĂů�ŚŝƐƚŽƌǇ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ŐĞƌŵ�ƚŚĞŽƌǇ�ŽĨ�
ĨĞƌŵĞŶƚĂƚŝǀĞ�ĐŚĂŶŐĞƐ͘�YƵĂƌƚ͘�DŝĐƌŽďŝŽů͘�^Đŝ͘�ϭϯ͕�
ϯϴϬʹϰϬϴ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus lactis >ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�
ƐƵďƐƉ͘�ůĂĐƚŝƐ WůĂŶƚ��ĂƐĞĚ

�hŚůŵĂŶ͕�>͕͘�^ĐŚŝůůŝŶŐĞƌ͕�h͕͘�ZƵƉŶŽǁ͕�:͘Z͘�ĂŶĚ�,ŽůǌĂƉĨĞů͕�t͘,͘�;ϭϵϵϮͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚǁŽ�ďĂĐƚĞƌŝŽĐŝŶͲƉƌŽĚƵĐŝŶŐ�
ƐƚƌĂŝŶƐ�ŽĨ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂĐƚŝƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ǀĞŐĞƚĂďůĞƐ͘�/:&D�ϭϲ�
ƉϭϰϭͲϭϱϭ���

�d���ϭϵϰϯϱ

>ŝƐƚĞƌ͕�:͘�;ϭϴϳϯͿ͘���ĨƵƌƚŚĞƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�
ŶĂƚƵƌĂů�ŚŝƐƚŽƌǇ�ŽĨ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ŐĞƌŵ�ƚŚĞŽƌǇ�ŽĨ�
ĨĞƌŵĞŶƚĂƚŝǀĞ�ĐŚĂŶŐĞƐ͘�YƵĂƌƚ͘�DŝĐƌŽďŝŽů͘�^Đŝ͘�ϭϯ͕�
ϯϴϬʹϰϬϴ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϮϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϮϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Streptococacceae Lactococcus Lactococcus laudensis �ĂŝƌǇ

dŝĚŽŶĂ͕�&͕͘�DĞƵĐĐŝ͕��͕͘�WŽǀŽůŽ͕�D͕͘�WĞůŝǌǌŽůĂ͕�s͕͘��ĂŐŽ͕�D͕͘�
�ŽŶƚĂƌŝŶŝ͕�'͕͘��ĂƌŵŝŶĂƚŝ͕��͕͘�'ŝƌĂĨĨĂ͕�'͘�;ϮϬϭϴͿ͘��ƉƉůŝĐĂďŝůŝƚǇ�
ŽĨ�>ĂĐƚŽĐŽĐĐƵƐ�ŚŝƌĐŝůĂĐƚŝƐ�ĂŶĚ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂƵĚĞŶƐŝƐ�ĂƐ�ĚĂŝƌǇ�
ĐƵůƚƵƌĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϴ��Ɖƌ�ϮϬ͖Ϯϳϭ͗ϭͲϳ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϴ͘ϬϮ͘Ϭϭϱ͘

�^D�ϮϴϵϲϬ

DĞƵĐĐŝ͕��͕͘��ĂŐŽ͕�D͕͘�ZŽƐƐĞƚƚŝ͕�>͕͘�&ŽƌŶĂƐĂƌŝ͕�D͘�͕͘�
�ŽŶǀŝŶŝ͕��͕͘�dŝĚŽŶĂ͕�&͕͘�WŽǀŽůŽ͕�D͕͘��ŽŶƚĂƌŝŶŝ͕�'͕͘�
�ĂƌŵŝŶĂƚŝ͕��͕͘�'ŝƌĂĨĨĂ͕�'͘�;ϮϬϭϱͿ͘�>ĂĐƚŽĐŽĐĐƵƐ�
ŚŝƌĐŝůĂĐƚŝƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�>ĂĐƚŽĐŽĐĐƵƐ�ůĂƵĚĞŶƐŝƐ�ƐƉ͘�
ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŵŝůŬ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϮϬϭϱ�:Ƶů͖ϲϱ;ϳͿ͗ϮϬϵϭͲϮϬϵϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐ͘Ϭ͘ϬϬϬϮϮϱ

Monera Firmicutes Streptococacceae Lactococcus Lactococcus piscium ^ĞĂĨŽŽĚ

�>ĞƌŽŝ͕�&͕͘��ŽƌŶĞƚ͕�:͕͘��ŚĞǀĂůŝĞƌ͕�&͕͘��ĂƌĚŝŶĂů͕�D͕͘��ŽĞƵƌĞƚ͕�'͕͘��ŚĂŝůůŽƵ͕�
^͕͘�:ŽĨĨƌĂƵĚ͕͘�:͘:͘�;ϮϬϭϱͿ͘�^ĞůĞĐƚŝŽŶ�ŽĨ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�ĐƵůƚƵƌĞƐ�ĨŽƌ�
ƉƌĞǀĞŶƚŝŶŐ�ĐŽůĚͲƐŵŽŬĞĚ�ƐĂůŵŽŶ�ƐƉŽŝůĂŐĞ͘�/:&D�Ϯϭϯ͕�ϳϵͲϴϳ͘�

^ĂƌĂŽƵŝ͕�d͕͘�>ĞƌŽŝ͕�&͕͘��ũŽƌŬƌŽƚŚ͕�:͘�ĂŶĚ�WŝůĞƚ͕�D͘&͘�;ϮϬϭϲͿ͘�>ĂĐƚŽĐŽĐĐƵƐ�
ƉŝƐĐŝƵŵ͗�Ă�ƉƐǇĐŚƌŽƚƌŽƉŚŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ǁŝƚŚ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�Žƌ�
ƐƉŽŝůĂŐĞ�ĂĐƚŝǀŝƚǇ�ŝŶ�ĨŽŽĚͶĂ�ƌĞǀŝĞǁ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�
ϭϮϭ�ƉϵϬϳͲϵϭϴ

�d���ϳϬϬϬϭϴ

tŝůůŝĂŵƐ͕��͘D͕͘�&ƌǇĞƌ͕�:͘>͕͘��Ğů��ŽůůŝŶƐ͕�D͘�;ϭϵϵϬͿ͘�
>ĂĐƚŽĐŽĐĐƵƐ�ƉŝƐĐŝƵŵ�ƐƉ͘�EŽǀ͘���ŶĞǁ�>ĂĐƚŽĐŽĐĐƵƐ�
ƐƉĞĐŝĞƐ�ĨƌŽŵ�ƐĂůŵŽŶŝĚ�ĨŝƐŚ͘�&�D^�DŝĐƌŝďŝŽůŽŐǇ�
>ĞƚƚĞƌƐ�ϱϲ͕�ϭϬϵͲϭϭϯ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus piscium DĞĂƚ

^ĂƌŽƵŝ͕�d͕͘�>ĞƌŽŝ͕�&͕͘��ũƂƌŬƌŽƚŚ͕�:͘�ĂŶĚ�WŝůĞƚ͕�D͘&͘�;ϮϬϭϲͿ͘�>ĂĐƚŽĐŽĐĐƵƐ�
ƉŝƐĐŝƵŵ͗�Ă�ƉƐǇĐŚƌŽƚŽƉŚŝĐ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ǁŝƚŚ�ďŝŽƉƌŽƚĞĐƚŝǀĞ�Žƌ�
ƐƉŽŝůĂŐĞ�ĂĐƚŝǀŝƚǇ�ŝŶ�ĨŽŽĚͲĂ�ƌĞǀŝĞǁ͘�:͘��ƉƉů͘�DŝĐƌŽďŝŽů͕͘�ϭϮϭ͕�ϵϬϳͲϵϭϴ͘

�d���
ϳϬϬϬϭϴ

tŝůůŝĂŵƐ͕��͘D͕͘�&ƌǇĞƌ͕�:͘>͕͘��Ğů��ŽůůŝŶƐ͕�D͘�;ϭϵϵϬͿ͘�
>ĂĐƚŽĐŽĐĐƵƐ�ƉŝƐĐŝƵŵ�ƐƉ͘�EŽǀ͘���ŶĞǁ�>ĂĐƚŽĐŽĐĐƵƐ�
ƐƉĞĐŝĞƐ�ĨƌŽŵ�ƐĂůŵŽŶŝĚ�ĨŝƐŚ͘�&�D^�DŝĐƌŝďŝŽůŽŐǇ�
>ĞƚƚĞƌƐ�ϱϲ͕�ϭϬϵͲϭϭϯ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus 
raffinolactis �ĂŝƌǇ

KƵĂĚŐŚŝƌŝ͕�D͕͘��ŵĂƌ͕�D͕͘�sĂŶĐĂŶŶĞǇƚ͕�D͕͘�^ǁŝŶŐƐ͕�:͘�;ϮϬϬϱͿ͘�
�ŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�DŽƌŽĐĐĂŶ�ƐŽĨƚ�ǁŚŝƚĞ�ĐŚĞĞƐĞ�
;:ďĞŶͿ͘&�D^�DŝĐƌŽďŝŽů�>Ğƚƚ͘�Ϯϱϭ͕�ϮϲϳͲϳϭ͘ �d���ϰϯϵϮϬ

KƌůĂͲ:ĞŶƐĞŶ͕��͘�͕͘�,ĂŶƐĞŶ͕�W͘�͘�;ϭϵϯϮͿ͘�dŚĞ�
ďĂĐƚĞƌŝŽůŽŐŝĐĂů�ĨůŽƌĂ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐůǇ�ƐŽƵƌĞĚ�ŵŝůŬ�
ĂŶĚ�ŽĨ�ĐŽŵŵĞƌĐŝĂů�ƐƚĂƌƚĞƌƐ�ĨŽƌ�ďƵƚƚĞƌ�ŵĂŬŝŶŐ͘�
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ�,ǇŐ͘�
�ďƚ͘�Ϯ�ϴϲ͕�ϲͲϮϵ͘

Monera Firmicutes Streptococacceae Lactococcus Lactococcus 
raffinolactis WůĂŶƚ��ĂƐĞĚ

:ƵŶŐ͕�D͘z͕͘�>ĞĞ͕��͕͘�^ĞŽ͕�D:͘�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�
ƉŽƚĞŶƚŝĂů�ƉƌŽďŝŽƚŝĐ�ďĂĐƚĞƌŝƵŵ�>ĂĐƚŽĐŽĐĐƵƐ�ƌĂĨĨŝŶŽůĂĐƚŝƐ�tŝ<ŝŵϬϬϲϴ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚĞĚ�ǀĞŐĞƚĂďůĞ�ƵƐŝŶŐ�ŐĞŶŽŵŝĐ�ĂŶĚ�ŝŶ�ǀŝƚƌŽ�
ĂŶĂůǇƐĞƐ͘��D��DŝĐƌŽďŝŽů�ϮϬ͕�ϭϯϲ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϴϲͬ
ƐϭϮϴϲϲͲϬϮϬͲϬϭϴϮϬͲϵ

�d���ϰϯϵϮϬ

KƌůĂͲ:ĞŶƐĞŶ͕��͘�͕͘�,ĂŶƐĞŶ͕�W͘�͘�;ϭϵϯϮͿ͘�dŚĞ�
ďĂĐƚĞƌŝŽůŽŐŝĐĂů�ĨůŽƌĂ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐůǇ�ƐŽƵƌĞĚ�ŵŝůŬ�
ĂŶĚ�ŽĨ�ĐŽŵŵĞƌĐŝĂů�ƐƚĂƌƚĞƌƐ�ĨŽƌ�ďƵƚƚĞƌ�ŵĂŬŝŶŐ͘�
�ĞŶƚƌĂůďů͘��ĂŬƚĞƌŝŽů͘�WĂƌĂƐŝƚĞŶŬĚ͘�/ŶĨĞŬƚŝŽŶƐŬƌ�,ǇŐ͘�
�ďƚ͘�Ϯ�ϴϲ͕�ϲͲϮϵ͘

Monera Firmicutes Streptococacceae Streptococcus Streptococcus 
gallolyticus

^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ŐĂůůŽůǇƚŝĐƵƐ�ƐƵďƐƉ͘�

ŵĂĐĞĚŽŶŝĐƵƐ
�ĂŝƌǇ

dĂƌƌĂŚ͕��͕͘�ĚĂ�^ŝůǀĂ��ƵĂƌƚĞ͕�s͕͘�WĂŬƌŽŽ͕�^͕͘��ŽƌŝĐŚ͕�s͕͘�'ŝĂĐŽŵŝŶŝ͕�
�͘ ;ϮϬϭϵͿ͘�'ĞŶŽŵŝĐ�ĂŶĚ�ƉŚĞŶŽƚǇƉŝĐ�ĂƐƐĞƐƐŵĞŶƚƐ�ŽĨ�ƐĂĨĞƚǇ�ĂŶĚ
ƉƌŽďŝŽƚŝĐ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ŵĂĐĞĚŽŶŝĐƵƐ�ƐƚƌĂŝŶƐ�ŽĨ
ĚĂŝƌǇ�ŽƌŝŐŝŶ͘�&ŽŽĚ�ZĞƐ�/Ŷƚ͘�ϮϬϮϬ��Ɖƌ͖ϭϯϬ͗ϭϬϴϵϯϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ĨŽŽĚƌĞƐ͘ϮϬϭϵ͘ϭϬϴϵϯϭ͘��ƉƵď�ϮϬϭϵ��ĞĐ�Ϯϲ͘�WD/�͗�ϯϮϭϱϲϯϳϵ͘

'ĞŽƌŐĂůĂŬŝ͕�D͘�͕͘�^ĂƌĂŶƚŝŶŽƉŽƵůŽƐ͕�W͕͘�&ĞƌƌĞŝƌĂ͕��͘^͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
<ĂůĂŶƚǌŽƉŽƵůŽƐ͕�'͕͘�dƐĂŬĂůŝĚŽƵ͕��͘�;ϮϬϬϬͿ͘��ŝŽĐŚĞŵŝĐĂů�ƉƌŽƉĞƌƚŝĞƐ�
ŽĨ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ŵĂĐĞĚŽŶŝĐƵƐ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�'ƌĞĞŬ�<ĂƐƐĞƌŝ�
ĐŚĞĞƐĞ͘�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ�DŝĐƌŽďŝŽůŽŐǇ�ϴϴ͕�ϴϭϳͲϮϱ͘

�d������Ϯϰϵ
�^D�ϭϱϴϳϵ

^ĐŚůĞŐĞů͕�>͕͘�'ƌŝŵŽŶƚ͕�&͕͘��ŐĞƌŽŶ͕��͕͘�'ƌŝŵŽŶƚ͕�W͘�͘�͕͘�
�ŽƵǀĞƚ͕��͘�;ϮϬϬϯͿ͘�ZĞĂƉƉƌĂŝƐĂů�ŽĨ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�
ƚŚĞ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ďŽǀŝƐͬ^ƚƌĞƉƚŽĐŽĐĐƵƐ�ĞƋƵŝŶƵƐ�
ĐŽŵƉůĞǆ�ĂŶĚ�ƌĞůĂƚĞĚ�ƐƉĞĐŝĞƐ͗�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
^ƚƌĞƉƚŽĐŽĐĐƵƐ�ŐĂůůŽůǇƚŝĐƵƐ�ƐƵďƐƉ͘�ŐĂůůŽůǇƚŝĐƵƐ�ƐƵďƐƉ͘�
ŶŽǀ͕͘�^͘�ŐĂůůŽůǇƚŝĐƵƐ�ƐƵďƐƉ͘�ŵĂĐĞĚŽŶŝĐƵƐ�ƐƵďƐƉ͘�ŶŽǀ͘�
ĂŶĚ�^͘�ŐĂůůŽůǇƚŝĐƵƐ�ƐƵďƐƉ͘�ƉĂƐƚĞƵƌŝĂŶƵƐ�ƐƵďƐƉ͘�ŶŽǀ͘�
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϬϯ�DĂǇ͖ϱϯ;Wƚ�ϯͿ͗ϲϯϭͲϲϰϱ͘�
ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐ͘Ϭ͘ϬϮϯϲϭͲϬ͘�WD/�͗�ϭϮϴϬϳϭϴϬ

Monera Firmicutes Streptococacceae Streptococcus Streptococcus salivarius
^ƚƌĞƉƚŽĐŽĐĐƵƐ�

ƐĂůŝǀĂƌŝƵƐ�ƐƵďƐƉ͘�
ƚŚĞƌŵŽƉŚŝůƵƐ

�ĂŝƌǇ
^ŚĞƌŵĂŶ͕�:͘D͕͘�^ƚĂƌŬ͕�W͘�;ϭϵϯϴͿ͘�dŚĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ��ŝƐĂĐĐŚĂƌŝĚĞƐ�
ďǇ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�ƚŚĞƌŵŽƉŚŝůƵƐ͘�:��ĂĐƚĞƌŝŽů͘�ϯϲ͕�ϳϳͲϴϭ͘ �d���ϭϵϮϱϴ

�^D�ϮϬϲϭϳ

KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera Firmicutes Streptococacceae Streptococcus Streptococcus salivarius
^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ƐĂůŝǀĂƌŝƵƐ�
ƐƵďƐƉ͘�

ƚŚĞƌŵŽƉŚŝůƵƐ

WůĂŶƚ��ĂƐĞĚ

�DŝĐŚĂǇůŽǀĂ͕�D͘�Ğƚ�Ăů͘�;ϮϬϬϳͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�ĚĞůďƌƵĞĐŬŝŝ�ƐƐƉ͘�ďƵůŐĂƌŝĐƵƐ�ĂŶĚ�^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ƚŚĞƌŵŽƉŚŝůƵƐ�ĨƌŽŵ�ƉůĂŶƚƐ�ŝŶ��ƵůŐĂƌŝĂ͘�&�D^�DŝĐƌŽďŝŽů͘�>Ğƚƚ͕͘�
Ϯϲϵ͕�ϭϲϬͲϭϲϵ͘

^ŝŵƐĞŬ͕�P͕͘�PǌĞů͕�^͘�ĂŶĚ��ŽŶ͕��͘,͘�;ϮϬϭϳͿ͘��ŽŵƉĂƌŝƐŽŶ�ŽĨ�ůĂĐƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ĚŝǀĞƌƐŝƚǇ�ĚƵƌŝŶŐ�ƚŚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�dĂƌŚĂŶĂ�ƉƌŽĚƵĐĞĚ�Ăƚ�
ŚŽŵĞ�ĂŶĚ�ŽŶ�Ă�ĐŽŵŵĞƌĐŝĂů�ƐĐĂůĞ͘�&ŽŽĚ�^Đŝ͘�dĞĐŚŶŽů͕͘�Ϯϲ͕�ϭϴϭͲϭϴϳ͘

�d���ϭϵϮϱϴ
�^D�ϮϬϲϭϳ

KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

Monera Firmicutes Streptococacceae Streptococcus Streptococcus salivarius
^ƚƌĞƉƚŽĐŽĐĐƵƐ�

ƐĂůŝǀĂƌŝƵƐ�ƐƵďƐƉ͘�
ƚŚĞƌŵŽƉŚŝůƵƐ

WůĂŶƚ��ĂƐĞĚ
���ŚĂŽ͕�:͘�Ğƚ�Ăů͘�;ϮϬϬϵͿ͘��ŚĂŶŐĞƐ�ŝŶ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ�ĚƵƌŝŶŐ�
�ŚŝŶĞƐĞ�ƚƌĂĚŝƚŝŽŶĂů�ƐŽǇďĞĂŶ�ƉĂƐƚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�/Ŷƚ͘�:͘�&ŽŽĚ�^Đŝ͘�
dĞĐŚŶŽů͕͘�ϰϰ͕�ϮϱϮϲͲϮϱϯϬ͘

�d���ϭϵϮϱϴ
�^D�ϮϬϲϭϳ

KƌůĂͲ:ĞŶƐĞŶ͕�^͘�;ϭϵϮϰͿ͘�>Ă�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĚĞƐ�ďĂĐƚĠƌŝĞƐ�
ůĂĐƚŝƋƵĞƐ͘�>Ăŝƚ�ϰ͕�ϰϲϴʹϰϳϰ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϮϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϮϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Firmicutes Streptococacceae Streptococcus Streptococcus salivarius 
^ƚƌĞƉƚŽĐŽĐĐƵƐ�
ƐĂůŝǀĂƌŝƵƐ�

ƐƵďƐƉ͘�ƐĂůŝǀĂƌŝƵƐ
WůĂŶƚ��ĂƐĞĚ

KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͘�;ϮϬϬϵͿ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�ϮϴϲͲϵϭ͘

�ŚƵŶ͕�:͕͘��<ŝŵ͕�'͘D͕͘�>ĞĞ͕�<͕͘��ŚŽŝ͕�/͘�͕͘�<ǁŽŶ͕�'͘,͕͘�WĂƌŬ͕�:͘z͕͘�:ĞŽŶŐ͕�
^͘:͕͘�<ŝŵ͕�:͘^͕͘�<ŝŵ͕�:͘,͘�;ϮϬϬϳͿ͘��ŽŶǀĞƌƐŝŽŶ�ŽĨ�/ƐŽĨůĂǀŽŶĞ�'ůƵĐŽƐŝĚĞƐ
ƚŽ��ŐůǇĐŽŶĞƐ�ŝŶ�^ŽǇŵŝůŬ�ďǇ�&ĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�>ĂĐƚŝĐ��ĐŝĚ��ĂĐƚĞƌŝĂ͘�:
&ŽŽĚ�^ĐŝĞŶĐĞ�ϳϮ;ϮͿ�DϯϵͲϰϰ

�d���ϳϬϳϯ

�ŶĚƌĞǁĞƐ͕�&͘t͕͘�,ŽƌĚĞƌ͕�d͘:͘�;ϭϵϬϲͿ͘���ƐƚƵĚǇ�ŽĨ�ƚŚĞ 
ƐƚƌĞƉƚŽĐŽĐĐŝ�ƉĂƚŚŽŐĞŶŝĐ�ĨŽƌ�ŵĂŶ͘�>ĂŶĐĞƚ�ŝŝ͗ϳϬϴͲϳϭϯ͘

Monera Firmicutes Thermoactinomycetaceae Thermoactinomyces Thermoactinomyces 
daqus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ŝƵ͕�,͘Y͕͘�zƵ͕�,͘:͕͘��ŚĂŝ͕�>͕͘��Ăŝ͕�&͘Z͕͘�zĂŽ͕�^͘�;ϮϬϮϭͿ͘�KƉƚŝŵŝǌĂƚŝŽŶ�
ŽĨ�ĐŽŶĚŝƚŝŽŶƐ�ĂŶĚ�ĞŶǌǇŵĂƚŝĐ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƚŚĞƌŵŽƉŚŝůŝĐ�ƉƌŽƚĞĂƐĞ�
ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�dŚĞƌŵŽĂĐƚŝŶŽŵǇĐĞƐ�ĚĂƋƵƐ��/��ϭϬϲϴϭ΀:΁͘�&ŽŽĚ�
ĂŶĚ�&ĞƌŵĞŶƚĂƚŝŽŶ�/ŶĚƵƐƚƌŝĞƐ͗ϭͲϭϬ΀ϮϬϮϭͲϬϮͲϭϬ΁͘ŚƚƚƉƐ͗ͬͬĚŽŝ͘
ŽƌŐͬϭϬ͘ϭϯϵϵϱͬũ͘ĐŶŬŝ͘ϭϭͲϭϴϬϮͬƚƐ͘ϬϮϱϴϮϴ͘�;ŝŶ��ŚŝŶĞƐĞͿ

�/���ϭϬϲϴϭ

zĂŽ͕�^͕͘�>ŝƵ͕�z͕͘��ŚĂŶŐ͕�D͘�Ğƚ�Ăů͘�;ϮϬϭϰͿ͘�
dŚĞƌŵŽĂĐƚŝŶŽŵǇĐĞƐ�ĚĂƋƵƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ƚŚĞƌŵŽƉŚŝůŝĐ�
ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŚŝŐŚͲƚĞŵƉĞƌĂƚƵƌĞ��ĂƋƵ΀:΁͘�
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͕�ϮϬϭϰ͕�ϲϰ͗ϮϬϲͲϮϭϬ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter aceti �ĐĞƚŽďĂĐƚĞƌ�ĂĐĞƚŝ�
ƐƵďƐƉ͘�ĂĐĞƚŝ �ĂŝƌǇ

�ĞůůŽƐŽͲDŽƌĂůĞƐ͕�'͕͘�,ĞƌŶĄŶĚĞǌͲ^ĄŶĐŚĞǌ͕�,͘�;ϮϬϬϯͿ͘�DĂŶƵĨĂĐƚƵƌĞ�ŽĨ�
Ă�ďĞǀĞƌĂŐĞ�ĨƌŽŵ�ĐŚĞĞƐĞ�ǁŚĞǇ�ƵƐŝŶŐ�Ă�ƚĞĂ�ĨƵŶŐƵƐ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�ZĞǀ�
>ĂƚŝŶŽĂŵ�DŝĐƌŽďŝŽů͘�ϰϱ͗�ϱͲϭϭ͘ �d���ϭϱϵϳϯ

�Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͘�;ϭϵϳϰͿ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�
DĂŶƵĂůŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�
tŝůůŝĂŵƐ�ĂŶĚtŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter aceti �ĐĞƚŽďĂĐƚĞƌ�ĂĐĞƚŝ�
ƐƵďƐƉ͘�ĂĐĞƚŝ sŝŶĞŐĂƌ

�ŝĂƐ͕��͘Z͕͘�^ŝůǀĂ͕�D͘^͕͘�ĚĞ�^ŽƵǌĂ͕��͘�͕͘�DĂŐĂůŚĉĞƐͲ'ƵĞĚĞƐ͕�<͘d͕͘��ĚĞ�
ZĞǌĞŶĚĞ�ZŝďĞŝƌŽ͕�&͘^͕͘�^ĐŚǁĂŶ͕�Z͘&͘�;ϮϬϭϲͿ͘�sŝŶĞŐĂƌ�WƌŽĚƵĐƚŝŽŶ�ĨƌŽŵ�
:ĂďƵƚŝĐĂďĂ�;�DǇƌĐŝĂƌŝĂ�ũĂďŽƚŝĐĂďĂͿ�&ƌƵŝƚ�hƐŝŶŐ�/ŵŵŽďŝůŝǌĞĚ��ĐĞƚŝĐ�
�ĐŝĚ��ĂĐƚĞƌŝĂ͘�&ŽŽĚ�dĞĐŚŶŽů��ŝŽƚĞĐŚŶŽů͘�ϱϰ͗�ϯϱϭͲϯϱϵ͘

�d���ϭϱϵϳϯ

�Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͘�;ϭϵϳϰͿ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�
DĂŶƵĂůŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�
tŝůůŝĂŵƐ�ĂŶĚtŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter aceti �ĐĞƚŽďĂĐƚĞƌ�ĂĐĞƚŝ�
ƐƵďƐƉ͘�ĂĐĞƚŝ sŝŶĞŐĂƌ

�ĞƉƉƵ͕�d͘�;ϭϵϵϯͲϭϵϵϰͿ͘�'ĞŶĞƚŝĐ�ŽƌŐĂŶŝǌĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ĨŽƌ�
ĂĐĞƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�ϲϰ͕�ϭϮϭͲϯϱ͘ �d���ϭϱϵϳϯ

�Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͘�;ϭϵϳϰͿ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�
DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�
tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter conturbans �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

^ŽŵďŽůĞƐƚĂŶŝ͕��͘^͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘��ŶŽĐŬĂĞƌƚ͕�D͕͘��ŽƌƌĞŵĂŶƐ͕�
t͕͘�tŝĞŵĞ͕��͘�͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϮϬͿ͘�EŽǀĞů�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĐŝĚĞƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗��ĐĞƚŽďĂĐƚĞƌ�ĐŽŶƚƵƌďĂŶƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ĨĂůůĂǆ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ��ĞĐ͖ϳϬ;ϭϮͿ͗ϲϭϲϯͲϲϭϳϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϱϭϭ͘�WD/�͗�
ϯϯϬϱϮϬϴϰ͘

E�/D��ϴϵϰϱ

^ŽŵďŽůĞƐƚĂŶŝ͕��͘^͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘��ŶŽĐŬĂĞƌƚ͕�
D͕͘��ŽƌƌĞŵĂŶƐ͕�t͕͘�tŝĞŵĞ͕��͘�͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϮϬͿ͘�EŽǀĞů�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĨƌŽŵ�ĐŝĚĞƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗��ĐĞƚŽďĂĐƚĞƌ�ĐŽŶƚƵƌďĂŶƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ĨĂůůĂǆ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϮϬ��ĞĐ͖ϳϬ;ϭϮͿ͗ϲϭϲϯͲϲϭϳϭ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϱϭϭ͘�WD/�͗�ϯϯϬϱϮϬϴϰ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter fabarum WůĂŶƚ��ĂƐĞĚ

�ůĞĞŶǁĞƌĐŬ͕�/͘�;ϮϬϬϴͿ͘��ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ĂŶ�ĂĐĞƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶ�ŚĞĂƉ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘/Ŷƚ�:�^ǇƐƚ�
�ǀŽů�DŝĐƌŽďŝŽů͘�ϱϴ;Wƚ�ϵͿ͕�ϮϭϴϬͲϱ͘ �^D�ϭϵϱϵϲ

�ůĞĞŶǁĞƌĐŬ͕�/͘�;ϮϬϬϴͿ͘��ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�
ĂŶ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ďĞĂŶ�ŚĞĂƉ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϱϴ;Wƚ�ϵͿ͕�ϮϭϴϬͲϱ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter fabarum �ĂŝƌǇ

'ĂƌŽĨĂůŽ͕��͕͘�KƐŝŵĂŶŝ͕��͕͘�DŝůĂŶŽǀŝđ͕�s͕͘��ƋƵŝůĂŶƚŝ͕�>͕͘��Ğ�&ŝůŝƉƉŝƐ͕�
&͕͘��^ƚĞůůĂƚŽ͕�'͕͘��ŝ�DĂƵƌŽ͕�^͕͘��dƵƌĐŚĞƚƚŝ͕��͕͘��ƵǌǌŝŶŝ͕�W͕͘��ƌĐŽůŝŶŝ͕��͕͘�
�ůĞŵĞŶƚŝ͕�&͘�;ϮϬϭϱͿ͘��ĂĐƚĞƌŝĂ�ĂŶĚ�ǇĞĂƐƚ�ŵŝĐƌŽďŝŽƚĂ�ŝŶ�ŵŝůŬ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�
ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�/ƚĂůŝĂŶ�ƌĞŐŝŽŶƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϰϵ͗ϭϮϯͲϯϯ

�^D�ϭϵϱϵϲ

�ůĞĞŶǁĞƌĐŬ͕�/͘�;ϮϬϬϴͿ͘��ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�
ĂŶ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ďĞĂŶ�ŚĞĂƉ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϱϴ;Wƚ�ϵͿ͕�ϮϭϴϬͲϱ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter fabarum WůĂŶƚ��ĂƐĞĚ

YŝŶ͕�,͕͘�^ƵŶ͕�^͕͘�WĂŶ͕�y͕͘�YŝĂŽ͕��͕͘�zĂŶŐ͕�,͘�;ϮϬϭϲͿ͘�DŝĐƌŽďŝĂů��ŝǀĞƌƐŝƚǇ�
ĂŶĚ��ŝŽĐŚĞŵŝĐĂů��ŶĂůǇƐŝƐ�ŽĨ�^ƵĂŶǌŚŽƵ͗���dƌĂĚŝƚŝŽŶĂů��ŚŝŶĞƐĞ�
&ĞƌŵĞŶƚĞĚ��ĞƌĞĂů�'ƌƵĞů͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�ϳ͗ϭϯϭϭ �^D�ϭϵϱϵϲ

�ůĞĞŶǁĞƌĐŬ͕�/͘�;ϮϬϬϴͿ͘��ĐĞƚŽďĂĐƚĞƌ�ĨĂďĂƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�
ĂŶ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ĨƌŽŵ�Ă�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ďĞĂŶ�ŚĞĂƉ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϱϴ;Wƚ�ϵͿ͕�ϮϭϴϬͲϱ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter fallax �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

^ŽŵďŽůĞƐƚĂŶŝ͕��͘^͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘��ŶŽĐŬĂĞƌƚ͕�D͕͘��ŽƌƌĞŵĂŶƐ͕�
t͕͘�tŝĞŵĞ͕��͘�͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϮϬͿ͘�EŽǀĞů�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĨƌŽŵ�ĐŝĚĞƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗��ĐĞƚŽďĂĐƚĞƌ�ĐŽŶƚƵƌďĂŶƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ĨĂůůĂǆ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�
ϮϬϮϬ��ĞĐ͖ϳϬ;ϭϮͿ͗ϲϭϲϯͲϲϭϳϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϱϭϭ͘�WD/�͗�
ϯϯϬϱϮϬϴϰ͘

E�/D��ϴϵϱϲ

^ŽŵďŽůĞƐƚĂŶŝ͕��͘^͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘��ŶŽĐŬĂĞƌƚ͕�
D͕͘��ŽƌƌĞŵĂŶƐ͕�t͕͘�tŝĞŵĞ͕��͘�͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϮϬͿ͘�EŽǀĞů�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�
ĨƌŽŵ�ĐŝĚĞƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗��ĐĞƚŽďĂĐƚĞƌ�ĐŽŶƚƵƌďĂŶƐ�
ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ĨĂůůĂǆ�ƐƉ͘�ŶŽǀ͘�/Ŷƚ�:�^ǇƐƚ�
�ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϮϬ��ĞĐ͖ϳϬ;ϭϮͿ͗ϲϭϲϯͲϲϭϳϭ͘�ĚŽŝ͗�
ϭϬ͘ϭϬϵϵͬŝũƐĞŵ͘Ϭ͘ϬϬϰϱϭϭ͘�WD/�͗�ϯϯϬϱϮϬϴϰ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϮϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϮϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter ghanensis WůĂŶƚ��ĂƐĞĚ

/ůůĞŐŚĞŵƐ͕�<͕͘�WĞůŝĐĂĞŶ͕�Z͕͘��Ğ�sƵǇƐƚ͕�>͕͘�tĞĐŬǆ͕�^͘�;ϮϬϭϲͿ͘�
�ƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�ĐŽĐŽĂͲĚĞƌŝǀĞĚ�ƐƚƌĂŝŶƐ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ŐŚĂŶĞŶƐŝƐ�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ƐĞŶĞŐĂůĞŶƐŝƐ�ƚŽ�ƚŚĞ�ĐŽĐŽĂ�
ďĞĂŶ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƉƌŽĐĞƐƐ�ƚŚƌŽƵŐŚ�Ă�ŐĞŶŽŵŝĐ�ĂƉƉƌŽĂĐŚ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϱϴ͗�ϲϴͲϳϴ͘�

�^D�ϭϴϴϵϱ

�ůĞĞŶǁĞƌĐŬ͕�/͕͘��ĂŵƵ͕�E͕͘��ŶŐĞůďĞĞŶ͕�<͕͘��Ğ�tŝŶƚĞƌ͕�
d͕͘�sĂŶĚĞŵĞƵůĞďƌŽĞĐŬĞ͕�<͕͘��Ğ�sŽƐ͕�W͕͘��Ğ�sƵǇƐƚ͕�
>͘ ;ϮϬϬϳͿ͘��ĐĞƚŽďĂĐƚĞƌ�ŐŚĂŶĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶŽǀĞů
ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝƵŵ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ŚĞĂƉ
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶƐ͘�/Ŷƚ�:�^ǇƐƚ
�ǀŽů�DŝĐƌŽďŝŽů͘�ϱϳ͗�ϭϲϰϳͲϭϲϱϮ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter lambici �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

^ƉŝƚĂĞůƐ͕�&͕͘�>ŝ͕�>͕͘�tŝĞŵĞ͕��͕͘��ĂůǌĂƌŝŶŝ͕�d͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶ�
>ĂŶĚƐĐŚŽŽƚ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϭϰͿ͘��ĐĞƚŽďĂĐƚĞƌ�
ůĂŵďŝĐŝ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚŝŶŐ�ůĂŵďŝĐ�ďĞĞƌ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů�ϮϬϭϰ͖�ϲϰ͗ϭϬϴϯͲϭϬϴϵ͘

�^D�ϮϳϯϮϴ

^ƉŝƚĂĞůƐ͕�&͕͘�>ŝ͕�>͕͘�tŝĞŵĞ͕��͕͘��ĂůǌĂƌŝŶŝ͕�d͕͘�
�ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶ�>ĂŶĚƐĐŚŽŽƚ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘�
sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϭϰͿ͘��ĐĞƚŽďĂĐƚĞƌ�ůĂŵďŝĐŝ�ƐƉ͘�ŶŽǀ͕͘�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĨĞƌŵĞŶƚŝŶŐ�ůĂŵďŝĐ�ďĞĞƌ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�
DŝĐƌŽďŝŽů�ϮϬϭϰ͖�ϲϰ͗ϭϬϴϯͲϭϬϴϵ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter lovaniensis �ĂŝƌǇ

KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͘�;ϮϬϬϵͿ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�ϮϴϲͲϵϭ͘

�d���ϭϮϴϳϱ

>ŝƐĚŝǇĂŶƚŝ͕�W͕͘�<ĂǁĂƐĂŬŝ͕�,͕͘�^ĞŬŝ͕�d͕͘�zĂŵĂĚĂ͕�z͕͘�
hĐŚŝŵƵƌĂ͕�d͘�Θ�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϬͿ͘�^ǇƐƚĞŵĂƚŝĐ�
ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�
ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�
ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�
;,ĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�
ůŽǀĂŶŝĞŶƐŝƐ�;&ƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͕͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵŶĞŶƐŝƐ�;�Ăƌƌ�ϭϵϱϴͿ�ĐŽŵď͘�ŶŽǀ͘� 
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϲ;ϯͿ͕�ϭϰϳͲϭϲϱ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter malorum WůĂŶƚ��ĂƐĞĚ

,ŝĚĂůŐŽ͕��͕͘�dŽƌŝũĂ͕�D͘:͕͘�DĂƐ͕��͕͘�DĂƚĞŽ͕��͘�;ϮϬϭϯͿ͘��ĨĨĞĐƚ�ŽĨ�
ŝŶŽĐƵůĂƚŝŽŶ�ŽŶ�ƐƚƌĂǁďĞƌƌǇ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ĂĐĞƚŝĨŝĐĂƚŝŽŶ�ƉƌŽĐĞƐƐĞƐ�
ƵƐŝŶŐ�ŶĂƚŝǀĞ�ƐƚƌĂŝŶƐ�ŽĨ�ǇĞĂƐƚ�ĂŶĚ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϯϰ͗�ϴϴͲϵϰ͘

�^D�ϭϰϯϯϳ

�ůĞĞŶǁĞƌĐŬ͕�/͘�;ϮϬϬϮͿ͘�ZĞͲĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ĐĞƚŽďĂĐƚĞƌ͕�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ĐĞƌĞǀŝƐŝĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ŵĂůŽƌƵŵ�ƐƉ͘�
ŶŽǀ͘/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϮ;Wƚ�ϱͿ͕�ϭϱϱϭͲϴ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter malorum sŝŶĞŐĂƌ

'ƵůůŽ͕�D͘�;ϮϬϬϴͿ͘��ĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�ǀŝŶĞŐĂƌ͗�
ƉŚĞŶŽƚǇƉŝĐ�ƚƌĂŝƚƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƐĞůĞĐƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϮϱ͕�ϰϲͲϱϯ͘� �^D�ϭϰϯϯϳ

�ůĞĞŶǁĞƌĐŬ͕�/͘�;ϮϬϬϮͿ͘�ZĞͲĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�
�ĐĞƚŽďĂĐƚĞƌ͕�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ĐĞƌĞǀŝƐŝĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ŵĂůŽƌƵŵ�ƐƉ͘�
ŶŽǀ͘ 
/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϮ;Wƚ�ϱͿ͕�ϭϱϱϭͲϴ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter 
nitrogenifigens WůĂŶƚ��ĂƐĞĚ

�:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͘�;ϮϬϭϰͿ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶDŝĐƌŽďŝŽůŽŐǇ͕�
�ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�
&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�
sŽů͘�ϭϯ

>D'�Ϯϯϰϵϴ

�ƵƚƚĂ͕��͕͘�'ĂĐŚŚƵŝ͕�Z͘�;ϮϬϬϲͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�
�ĐĞƚŽďĂĐƚĞƌ�ŶŝƚƌŽŐĞŶŝĨŝŐĞŶƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
<ŽŵďƵĐŚĂ�ƚĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϮϬϬϲ͕�ϱϲ͕�
ϭϴϵϵͲϭϵϬϯ͘�

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter orientalis �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�Ğ�ZŽŽƐ͕�:͕͘�sĞƌĐĞ͕�D͕͘��ĞƌƚƐ͕�D͕͘�sĂŶĚĂŵŵĞ͕�W͕͘��Ğ�sƵǇƐƚ͕�>͘�
;ϮϬϭϴͿ͘�dĞŵƉŽƌĂů�ĂŶĚ�^ƉĂƚŝĂů��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ƚŚĞ��ĐĞƚŝĐ��ĐŝĚ�
�ĂĐƚĞƌŝƵŵ��ŽŵŵƵŶŝƚŝĞƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�tŽŽĚĞŶ��ĂƐŬƐ�hƐĞĚ�ĨŽƌ�
ƚŚĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�DĂƚƵƌĂƚŝŽŶ�ŽĨ�>ĂŵďŝĐ��ĞĞƌ�hŶĚĞƌůŝŶĞƐ�dŚĞŝƌ�
&ƵŶĐƚŝŽŶĂů�ZŽůĞ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϴϰ;ϳͿ͗ĞϬϮϴϰϲͲϭϳ͘

�d���ϭϮϴϳϱ

>ŝƐĚŝǇĂŶƚŝ͕�W͘�;ϮϬϬϭͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�ƐŽƵƌĐĞƐ͕�ĂŶĚ�
ƉƌŽƉŽƐĂůƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�ƐƉ͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�
ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϳ͕�ϭϭϵͲϭϯϭ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter orientalis �ĂŝƌǇ

KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͘�;ϮϬϬϵͿ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ͕�ϮϴϲͲϵϭ͘

�d���ϭϮϴϳϱ

>ŝƐĚŝǇĂŶƚŝ͕�W͘�;ϮϬϬϭͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�ƐŽƵƌĐĞƐ͕�ĂŶĚ�
ƉƌŽƉŽƐĂůƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�ƐƉ͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�
ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϳ͕�ϭϭϵͲϭϯϭ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter orientalis WůĂŶƚ��ĂƐĞĚ

dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�<ŽŵŵĂŶĞĞ͕�:͕͘�zƵŬƉŚĂŶ͕�W͕͘�EĂŬĂŐĂǁĂ͕�z͕͘�zĂŵĂĚĂ͕�
z͘ ;ϮϬϭϭͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐƚƌĂŝŶƐ�ĨƌŽŵ�dŚĂŝ�ĨĞƌŵĞŶƚĞĚ
ƌŝĐĞ�ƉƌŽĚƵĐƚƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ϭϲ^�ƌZE��ŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĚ�ϭϲ^ʹϮϯ^�
ƌZE��ŐĞŶĞ�ŝŶƚĞƌŶĂů�ƚƌĂŶƐĐƌŝďĞĚ�ƐƉĂĐĞƌ�ƌĞƐƚƌŝĐƚŝŽŶ�ĂŶĂůǇƐĞƐ͘�:�^Đŝ�
&ŽŽĚ��ŐƌŝĐ�ϵϭ;ϭϰͿ͗ϮϲϱϮͲϮϲϱϵ

�d���ϭϮϴϳϱ

>ŝƐĚŝǇĂŶƚŝ͕�W͘�;ϮϬϬϭͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�
ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�ƐŽƵƌĐĞƐ͕�ĂŶĚ�
ƉƌŽƉŽƐĂůƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�ƐƉ͘�ŶŽǀ͕͘�
�ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�
ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϳ͕�ϭϭϵͲϭϯϭ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϮϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϮϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter orleanensis sŝŶĞŐĂƌ

DĂŵůŽƵŬ͕��͕͘�,ŝĚĂůŐŽ͕��͕͘�dŽƌŝũĂ͕�D͘:͘�Ğƚ�Ăů͘�;ϮϬϭϭͿ͘��ǀĂůƵĂƚŝŽŶ�
ĂŶĚ�ŽƉƚŝŵŝƐĂƚŝŽŶ�ŽĨ�ďĂĐƚĞƌŝĂů�ŐĞŶŽŵŝĐ��E��ĞǆƚƌĂĐƚŝŽŶ�ĨŽƌ�ŶŽͲ
ĐƵůƚƵƌĞ�ƚĞĐŚŶŝƋƵĞƐ�ĂƉƉůŝĞĚ�ƚŽ�ǀŝŶĞŐĂƌƐ΀:΁͘&ŽŽĚ�DŝĐƌŽďŝŽů͕�ϮϬϭϭ͕�
Ϯϴ;ϳͿ͗ϭϯϳϰͲϭϯϳϵ͘��

�d���ϭϮϴϳϲ

>ŝƐĚŝǇĂŶƚŝ͕�W͕͘�<ĂǁĂƐĂŬŝ͕�,͕͘�^ĞŬŝ͕�d͕͘�zĂŵĂĚĂ͕�z͕͘�
hĐŚŝŵƵƌĂ͕�d͘�Θ�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϬͿ͘�^ǇƐƚĞŵĂƚŝĐ�
ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�
ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘��ĐĞƚŽďĂĐƚĞƌ�
ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͘��ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�
;ŚĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͘��ĐĞƚŽďĂĐƚĞƌ�
ůŽǀĂŶŝĞŶƐŝƐ�;ĨƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵŶĞŶƐŝƐ�;�Ăƌƌ�ϭϵϱϴͿ�ĐŽŵď͘�ŶŽǀ͘� 
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϲ;ϯͿ͕�ϭϰϳͲϭϲϱ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter 
pasteurianus

�ĐĞƚŽďĂĐƚĞƌ�
ƉĂƐƚĞƵƌŝĂŶƵƐ�

ƐƵďƐƉ͘�
ƉĂƐƚĞƵƌŝĂŶƵƐ

sŝŶĞŐĂƌ

EĂŶĚĂ͕�<͕͘�dĂŶŝŐƵĐŚŝ͕�D͕͘�hũŝŬĞ͕�^͕͘�/ƐŚŝŚĂƌĂ͕�E͕͘�DŽƌŝ͕�,͕͘�KŶŽ͕�,͕͘�
DƵƌŽŽŬĂ͕�z͘�;ϮϬϬϭͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�
ƚƌĂĚŝƚŝŽŶĂů�ĂĐĞƚŝĐ�ĂĐŝĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ƌŝĐĞ�ǀŝŶĞŐĂƌ�;ŬŽŵĞƐƵͿ�ĂŶĚ�
ƵŶƉŽůŝƐŚĞĚ�ƌŝĐĞ�ǀŝŶĞŐĂƌ�;ŬƵƌŽƐƵͿ�ƉƌŽĚƵĐĞĚ�ŝŶ�:ĂƉĂŶ͘��ƉƉů��ŶǀŝƌŽŶ�
DŝĐƌŽďŝŽů͘�ϲϳ͕�ϵϴϲͲϵϬ͘

�d���ϴϯϴ

�Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͘�;ϭϵϳϰͿ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�
DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�
tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter 
pasteurianus

�ĐĞƚŽďĂĐƚĞƌ�
ƉĂƐƚĞƵƌŝĂŶƵƐ�

ƐƵďƐƉ͘�
ƉĂƐƚĞƵƌŝĂŶƵƐ

WůĂŶƚ��ĂƐĞĚ

EŝĞůƐĞŶ͕��͘^͘�;ϮϬϬϳͿ͘�dŚĞ�ŵŝĐƌŽďŝŽůŽŐǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲ
ŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϰ͕�ϭϲϴͲϴϲ͘� �d���ϴϯϴ

�Ğ�>ĞǇ͕�:͕͘�&ƌĂƚĞƵƌ͕�:͘�;ϭϵϳϰͿ͘�'ĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ͘�
/Ŷ͗��ƵĐŚĂŶĂŶ͕�Z͘�͕͘�'ŝďďŽŶƐ͕�E͘�͘�;�ĚƐ͘Ϳ͕��ĞƌŐĞǇ͛Ɛ�
DĂŶƵĂů�ŽĨ��ĞƚĞƌŵŝŶĂƚŝǀĞ��ĂĐƚĞƌŝŽůŽŐǇ͕�ϴƚŚ�ĞĚ͘�
tŝůůŝĂŵƐ�ĂŶĚ�tŝůŬŝŶƐ͘��ĂůƚŝŵŽƌĞ͕�D�͘�ϮϳϲʹϮϳϴ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter pomorum sŝŶĞŐĂƌ

^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϭϵϵϴͿ͘��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�
ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�
:͘ ^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘

�^D�ϭϭϴϮϱ

^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϭϵϵϴďͿ͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter sicerae �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ŝ͕�>͕͘�tŝĞŵĞ͕��͕͘�^ƉŝƚĂĞůƐ͕�&͕͘��ĂůǌĂƌŝŶŝ͕�d͕͘�EƵŶĞƐ͕�K͘�͕͘�DĂŶĂŝĂ͕�
�͘D͕͘�sĂŶ�>ĂŶĚƐĐŚŽŽƚ͕��͕͘��Ğ�sƵǇƐƚ͕�>͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĚĂŵŵĞ͕
W͘ ;ϮϬϭϰͿ͘��ĐĞƚŽďĂĐƚĞƌ�ƐŝĐĞƌĂĞ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĐŝĚĞƌ�ĂŶĚ�ŬĞĨŝƌ͕
ĂŶĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ�ďǇ�ĚŶĂ<͕
ŐƌŽ�>�ĂŶĚ�ƌƉŽ��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϭϰ
:Ƶů͖ϲϰ;Wƚ�ϳͿ͗ϮϰϬϳͲϮϰϭϱ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐ͘Ϭ͘ϬϱϴϯϱϰͲϬ͘��ƉƵď�ϮϬϭϰ��Ɖƌ
Ϯϰ͘ WD/�͗�ϮϰϳϲϯϲϬϭ͘

E�/D��ϴϵϰϭ

>ŝ͕�>͕͘�tŝĞŵĞ͕��͕͘�^ƉŝƚĂĞůƐ͕�&͕͘��ĂůǌĂƌŝŶŝ͕�d͕͘�EƵŶĞƐ͕�
K͘�͕͘�DĂŶĂŝĂ͕��͘D͕͘�sĂŶ�>ĂŶĚƐĐŚŽŽƚ͕��͕͘��Ğ�sƵǇƐƚ͕
>͕͘��ůĞĞŶǁĞƌĐŬ͕�/͕͘�sĂŶĚĂŵŵĞ͕�W͘�;ϮϬϭϰͿ͘��ĐĞƚŽďĂĐƚĞƌ
ƐŝĐĞƌĂĞ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĐŝĚĞƌ�ĂŶĚ�ŬĞĨŝƌ͕�ĂŶĚ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ�ďǇ
ĚŶĂ<͕�ŐƌŽ�>�ĂŶĚ�ƌƉŽ��ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�/Ŷƚ�:�^ǇƐƚ
�ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϭϰ�:Ƶů͖ϲϰ;Wƚ�ϳͿ͗ϮϰϬϳͲϮϰϭϱ͘�ĚŽŝ͗
ϭϬ͘ϭϬϵϵͬŝũƐ͘Ϭ͘ϬϱϴϯϱϰͲϬ͘��ƉƵď�ϮϬϭϰ��Ɖƌ�Ϯϰ͘�WD/�͗
ϮϰϳϲϯϲϬϭ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter syzygii sŝŶĞŐĂƌ

zĞƚŝŵĂŶ͕��͘�͕͘�<ĞƐŵĞŶ͕��͘�;ϮϬϭϱͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�
ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂůůǇ�ƉƌŽĚƵĐĞĚ�ǀŝŶĞŐĂƌ�ĂŶĚ�ŵŽƚŚĞƌ�ŽĨ�ǀŝŶĞŐĂƌ�ďǇ�
ƵƐŝŶŐ�ĚŝĨĨĞƌĞŶƚ�ŵŽůĞĐƵůĂƌ�ƚĞĐŚŶŝƋƵĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϰ͗ϵͲϭϲ

/&K�ϭϲϲϬϰ

>ŝƐĚŝǇĂŶƚŝ͕�W͕͘�<ĂǁĂƐĂŬŝ͕�,͕͘�^ĞŬŝ͕�d͕͘�zĂŵĂĚĂ͕�z͕͘�
hĐŚŝŵƵƌĂ͕�d͕͘�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϭͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�
ƐŽƵƌĐĞƐ͕�ĂŶĚ�ƉƌŽƉŽƐĂůƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�
ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�
ϰϳ͕�ϭϭϵͲϭϯϭ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter syzygii WůĂŶƚ��ĂƐĞĚ

EŝĞůƐĞŶ͕��͘^͘�;ϮϬϬϳͿ͘�dŚĞ�ŵŝĐƌŽďŝŽůŽŐǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲ
ŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϰ͕�ϭϲϴͲϴϲ͘�

/&K�ϭϲϲϬϰ

>ŝƐĚŝǇĂŶƚŝ͕�W͕͘�<ĂǁĂƐĂŬŝ͕�,͕͘�^ĞŬŝ͕�d͕͘�zĂŵĂĚĂ͕�z͕͘�
hĐŚŝŵƵƌĂ͕�d͕͘�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϭͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐƚƌĂŝŶƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�/ŶĚŽŶĞƐŝĂŶ�
ƐŽƵƌĐĞƐ͕�ĂŶĚ�ƉƌŽƉŽƐĂůƐ�ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ƐǇǌǇŐŝŝ�
ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ĐŝďŝŶŽŶŐĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ŽƌŝĞŶƚĂůŝƐ�ƐƉ͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�
ϰϳ͕�ϭϭϵͲϭϯϭ͘

Monera Proteobacteria Acetobacteraceae Acetobacter Acetobacter tropicalis WůĂŶƚ��ĂƐĞĚ

EŝĞůƐĞŶ͕��͘^͘�;ϮϬϬϳͿ͘�dŚĞ�ŵŝĐƌŽďŝŽůŽŐǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ĐƵůƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐƵůƚƵƌĞͲ
ŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϰ͕�ϭϲϴͲϴϲ͘�

/&K�ϭϲϰϳϬ

>ŝƐĚŝǇĂŶƚŝ͕�W͕͘�<ĂǁĂƐĂŬŝ͕�,͕͘�^ĞŬŝ͕�d͕͘�zĂŵĂĚĂ͕�z͕͘�
hĐŚŝŵƵƌĂ͕�d͕͘�<ŽŵĂŐĂƚĂ͕�<͘�;ϮϬϬϬͿ͘�^ǇƐƚĞŵĂƚŝĐ�
ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ĐĞƚŽďĂĐƚĞƌ�ǁŝƚŚ�ĚĞƐĐƌŝƉƚŝŽŶƐ�
ŽĨ��ĐĞƚŽďĂĐƚĞƌ�ŝŶĚŽŶĞƐŝĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�
ƚƌŽƉŝĐĂůŝƐ�ƐƉ͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�ŽƌůĞĂŶĞŶƐŝƐ�
;,ĞŶŶĞďĞƌŐ�ϭϵϬϲͿ�ĐŽŵď͘�ŶŽǀ͕͘��ĐĞƚŽďĂĐƚĞƌ�
ůŽǀĂŶŝĞŶƐŝƐ�;&ƌĂƚĞƵƌ�ϭϵϱϬͿ�ĐŽŵď͘�ŶŽǀ͕͘�ĂŶĚ�
�ĐĞƚŽďĂĐƚĞƌ�ĞƐƚƵŶĞŶƐŝƐ�;�Ăƌƌ�ϭϵϱϴͿ�ĐŽŵď͘�ŶŽǀ͘� 
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů͘�ϰϲ͕�ϭϰϳͲϭϲϱ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϯϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϯϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
azotocaptans WůĂŶƚ��ĂƐĞĚ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕��͕͘�
:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲ
DĞůůĂĚŽ͕�:͘�;ϮϬϬϭͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĂǌŽƚŽĐĂƉƚĂŶƐ

ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

�d���ϳϬϬϵϴϴ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�
dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕��͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕�
�͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͘�
;ϮϬϬϭͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
azotocaptans WůĂŶƚ��ĂƐĞĚ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕��͕͘�
:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲ
DĞůůĂĚŽ͕�:͘�;ϮϬϬϭͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĂǌŽƚŽĐĂƉƚĂŶƐ

ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

�d���ϳϬϬϵϴϴ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�
dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕��͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕�
�͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͘�
;ϮϬϬϭͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ 
ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
diazotrophicus WůĂŶƚ��ĂƐĞĚ

:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͘�;ϭϵϵϳͿ͘��ŽĨĨĞĂ�ĂƌĂďŝĐĂ�>͕͘�Ă�ŶĞǁ�ŚŽƐƚ�ƉůĂŶƚ�ĨŽƌ�
�ĐĞƚŽďĂĐƚĞƌ�ĚŝĂǌŽƚƌŽƉŚŝĐƵƐ͕�ĂŶĚ�ŝƐŽůĂƚŝŽŶ�ŽĨ�ŽƚŚĞƌ�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�
ĂĐĞƚŽďĂĐƚĞƌŝĂ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϯ͕�ϯϲϳϲͲϴϯ͘ �d���ϰϵϬϯϳ

zĂŵĂĚĂ͕�z͕͘�,ŽƐŚŝŶŽ͕�<͘Ͳ/͕͘�/ƐŚŝŬĂǁĂ͕�d͘�;ϭϵϵϴͿ͘�
sĂůŝĚĂƚŝŽŶ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�
ĐŽŵďŝŶĂƚŝŽŶƐ�ƉƌĞǀŝŽƵƐůǇ�ĞĨĨĞĐƚŝǀĞůǇ�ƉƵďůŝƐŚĞĚ�
ŽƵƚƐŝĚĞ�ƚŚĞ�/:^�͘�>ŝƐƚ�EŽ͘�ϲϰ͗�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ŶŽŵ͘�ĐŽƌƌŝŐ͘�;'ůƵĐŽŶŽĂĐĞƚŽďĂĐƚĞƌ�΀ƐŝĐ΁Ϳ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϯϮϳʹϯϮϴ͘

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
diazotrophicus WůĂŶƚ��ĂƐĞĚ

:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͘�;ϭϵϵϳͿ͘��ŽĨĨĞĂ�ĂƌĂďŝĐĂ�>͕͘�Ă�ŶĞǁ�ŚŽƐƚ�ƉůĂŶƚ�ĨŽƌ�
�ĐĞƚŽďĂĐƚĞƌ�ĚŝĂǌŽƚƌŽƉŚŝĐƵƐ͕�ĂŶĚ�ŝƐŽůĂƚŝŽŶ�ŽĨ�ŽƚŚĞƌ�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�
ĂĐĞƚŽďĂĐƚĞƌŝĂ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϲϯ͕�ϯϲϳϲͲϴϯ͘ �d���ϰϵϬϯϳ

zĂŵĂĚĂ͕�z͕͘�,ŽƐŚŝŶŽ͕�<͘Ͳ/͕͘�/ƐŚŝŬĂǁĂ͕�d͘�;ϭϵϵϴͿ͘�
sĂůŝĚĂƚŝŽŶ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�
ĐŽŵďŝŶĂƚŝŽŶƐ�ƉƌĞǀŝŽƵƐůǇ�ĞĨĨĞĐƚŝǀĞůǇ�ƉƵďůŝƐŚĞĚ�
ŽƵƚƐŝĚĞ�ƚŚĞ�/:^�͘�>ŝƐƚ�EŽ͘�ϲϰ͗�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ŶŽŵ͘�ĐŽƌƌŝŐ͘�;'ůƵĐŽŶŽĂĐĞƚŽďĂĐƚĞƌ�΀ƐŝĐ΁Ϳ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϯϮϳʹϯϮϴ͘

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
entanii sŝŶĞŐĂƌ

^ĐŚƺůůĞƌ͕�'͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϮϬϬϬͿ͘�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĞŶƚĂŶŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�ŚŝŐŚͲĂĐŝĚ�
ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϬ͕�
ϮϬϭϯʹϮϬϮϬ͘�

>d,�ϰϱϲϬ

^ĐŚƺůůĞƌ͕�'͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϮϬϬϬͿ͘�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĞŶƚĂŶŝŝ�ƐƉ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�
ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐƵďŵĞƌŐĞĚ�ŚŝŐŚͲĂĐŝĚ�ŝŶĚƵƐƚƌŝĂů�
ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϬ͕�ϮϬϭϯʹϮϬϮϬ͘�

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
johannae WůĂŶƚ��ĂƐĞĚ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕��͕͘�
:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲ
DĞůůĂĚŽ͕�:͘�;ϮϬϬϭͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĂǌŽƚŽĐĂƉƚĂŶƐ

ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

�d���ϳϬϬϵϴϳ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�
dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕��͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕�
�͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͘�
;ϮϬϬϭͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ

ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
johannae WůĂŶƚ��ĂƐĞĚ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕��͕͘�
:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕��͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲ
DĞůůĂĚŽ͕�:͘�;ϮϬϬϭͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ĂǌŽƚŽĐĂƉƚĂŶƐ

ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͘�
ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

�d���ϳϬϬϵϴϳ

&ƵĞŶƚĞƐͲZĂŵşƌĞǌ͕�>͘�͕͘��ƵƐƚŝůůŽƐͲ�ƌŝƐƚĂůĞƐ͕�Z͕͘�
dĂƉŝĂͲ,ĞƌŶĂŶĚĞǌ͕��͕͘�:ŝŵĞŶĞǌͲ^ĂůŐĂĚŽ͕�d͕͘�tĂŶŐ͕�
�͘d͕͘�DĂƌƚŝŶĞǌͲZŽŵĞƌŽ͕��͕͘��ĂďĂůůĞƌŽͲDĞůůĂĚŽ͕�:͘�
;ϮϬϬϭͿ͘�EŽǀĞů�ŶŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͕�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ũŽŚĂŶŶĂĞ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�
'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ĂǌŽƚŽĐĂƉƚĂŶƐ

ƐƉ͘�ŶŽǀ͕͘�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŽĨĨĞĞ�ƉůĂŶƚƐ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͘�ϱϭ͕�ϭϯϬϱʹϭϯϭϰ͘

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
kombuchae WůĂŶƚ��ĂƐĞĚ

�:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͘�;ϮϬϭϰͿ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶDŝĐƌŽďŝŽůŽŐǇ͕�
�ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�
&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�
sŽů͘�ϭϯ

>D'�ϮϯϳϮϲ

�ƵƚƚĂ͕��͘�ĂŶĚ�'ĂĐŚŚƵŝ͕�Z͘�;ϮϬϬϳͿ͘�EŝƚƌŽŐĞŶͲĨŝǆŝŶŐ�ĂŶĚ�
ĐĞůůƵůŽƐĞͲƉƌŽĚƵĐŝŶŐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ŬŽŵďƵĐŚĂĞ�
ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�<ŽŵďƵĐŚĂ�ƚĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϮϬϬϳ͕�ϱϳ͕�ϯϱϯͲϯϱϳ͘�

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϯϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϯϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Proteobacteria Acetobacteraceae Gluconacetobacter Gluconacetobacter 
xylinus sŝŶĞŐĂƌ

'ƵůůŽ͕�D͕͘��ĂŐŐŝĂ͕��͕͘��Ğ�sĞƌŽ͕�>͕͘�'ŝƵĚŝĐŝ͕�W͘�;ϮϬϬϲͿ͘��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�
ŽĨ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�ǀŝŶĞŐĂƌ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϬϲ͕�ϮϬϵͲϭϮ͘� �d���Ϯϯϳϲϳ

zĂŵĂĚĂ͕�z͕͘�,ŽƐŚŝŶŽ͕�<͘Ͳ/͕͘�/ƐŚŝŬĂǁĂ͕�d͘�;ϭϵϵϴͿ͘�
sĂůŝĚĂƚŝŽŶ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŶĂŵĞƐ�ĂŶĚ�ŶĞǁ�
ĐŽŵďŝŶĂƚŝŽŶƐ�ƉƌĞǀŝŽƵƐůǇ�ĞĨĨĞĐƚŝǀĞůǇ�ƉƵďůŝƐŚĞĚ�
ŽƵƚƐŝĚĞ�ƚŚĞ�/:^�͘�>ŝƐƚ�EŽ͘�ϲϰ͗�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�
ŶŽŵ͘�ĐŽƌƌŝŐ͘�;'ůƵĐŽŶŽĂĐĞƚŽďĂĐƚĞƌ�΀ƐŝĐ΁Ϳ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘�
�ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϯϮϳʹϯϮϴ͘

Monera Proteobacteria Acetobacteraceae Gluconobacter Gluconobacter oxydans sŝŶĞŐĂƌ

�Ğ�DƵǇŶĐŬ͕��͘�;ϮϬϬϳͿ͘�dŚĞ�ŐĞŶƵƐ�'ůƵĐŽŶŽďĂĐƚĞƌ�ŽǆǇĚĂŶƐ͗�
ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŽǀĞƌǀŝĞǁ�ŽĨ�ďŝŽĐŚĞŵŝƐƚƌǇ�ĂŶĚ�ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�
ĂƉƉůŝĐĂƚŝŽŶƐ͘��ƌŝƚ�ZĞǀ��ŝŽƚĞĐŚŶŽů͘�Ϯϳ;ϯͿ͗ϭϰϳͲϳϭ͘ �d���ϭϵϯϱϳ

;,ĞŶŶĞďĞƌŐ͕�ϭϴϵϳͿ��Ğ>ĞǇ͕�:͘�;ϭϵϲϭͿ͘��ŽŵƉĂƌĂƚŝǀĞ�
ĐĂƌďŽŚǇĚƌĂƚĞ�ŵĞƚĂďŽůŝƐŵ�ĂŶĚ�Ă�ƉƌŽƉŽƐĂů�ĨŽƌ�ƚŚĞ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉ�ŽĨ�ƚŚĞ�ĂĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘�
:͘ 'ĞŶ͘�DŝĐƌŽďŝŽů͘�Ϯϰ͗ϯϭͲϱϬ͘

Monera Proteobacteria Acetobacteraceae Komagataeibacter Komagataeibacter 
europaeus sŝŶĞŐĂƌ

'ƵůůŽ͕�D͘�;ϮϬϬϴͿ͘��ĐĞƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ďĂůƐĂŵŝĐ�ǀŝŶĞŐĂƌ͗�
ƉŚĞŶŽƚǇƉŝĐ�ƚƌĂŝƚƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞƐ�ƐĞůĞĐƚŝŽŶ͘/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϮϱ͕�ϰϲͲϱϯ͘�

�d���ϱϭϴϰϱ

zĂŵĂĚĂ͕�z͕͘�zƵŬƉŚĂŶ͕�W͕͘�>ĂŶ�sƵ͕�,͘d͕͘�DƵƌĂŵĂƚƐƵ͕
z͕͘�KĐŚĂŝŬƵů͕��͕͘�EĂŬĂŐĂǁĂ͕�z͘�;ϮϬϭϮͿ͘�^ƵďĚŝǀŝƐŝŽŶ
ŽĨ�ƚŚĞ�ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕
,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ
<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ
ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�ŐƌŽƵƉ�ŝŶ�ƚŚĞ
ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕
ϴϰϵͲϴϱϵ͘

Monera Proteobacteria Acetobacteraceae Komagataeibacter Komagataeibacter 
hansenii sŝŶĞŐĂƌ

dŽƌŝũĂ͕�D͘:͘�;ϮϬϭϬͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ƋƵĂŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ĂĐĞƚŝĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ǁŝŶĞ�ĂŶĚ�ǀŝŶĞŐĂƌ�ďǇ�dĂƋDĂŶͲD'��ƉƌŽďĞƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽ͘�Ϯϳ͕�ϮϱϳͲϲϱ͘

�d���ϯϱϵϱϵ

��zĂŵĂĚĂ͕�z͕͘�zƵŬƉŚĂŶ͕�W͕͘�>ĂŶ�sƵ͕�,͘d͕͘�DƵƌĂŵĂƚƐƵ͕�
z͕͘�KĐŚĂŝŬƵů͕��͕͘�EĂŬĂŐĂǁĂ͕�z͘�;ϮϬϭϮͿ͘�^ƵďĚŝǀŝƐŝŽŶ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕�
,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ�
ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�ŐƌŽƵƉ�ŝŶ�ƚŚĞ�
ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕�
ϴϰϵͲϴϱϵ͘

Monera Proteobacteria Acetobacteraceae Komagataeibacter Komagataeibacter 
intermedius WůĂŶƚ��ĂƐĞĚ

:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͘�;ϮϬϭϰͿ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶDŝĐƌŽďŝŽůŽŐǇ͕�
�ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�
&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�
sŽů͘�ϭϯ

�^D�ϭϭϴϬϰ

�zĂŵĂĚĂ͕�z͕͘�zƵŬƉŚĂŶ͕�W͕͘�>ĂŶ�sƵ͕�,͘d͕͘�DƵƌĂŵĂƚƐƵ͕�z͕͘�
KĐŚĂŝŬƵů͕��͕͘�dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�EĂŬĂŐĂǁĂ͕�z͘�;ϮϬϭϮͿ͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�<ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ǁŝƚŚ�
ƉƌŽƉŽƐĂůƐ�ŽĨ�ŶĞǁ�ĐŽŵďŝŶĂƚŝŽŶƐ�;�ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞͿ͘�
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů�ϮϬϭϮ͖�ϱϴ͗ϯϵϳͲϰϬϰ͘

Monera Proteobacteria Acetobacteraceae Komagataeibacter Komagataeibacter 
oboediens sŝŶĞŐĂƌ

^ŽŬŽůůĞŬ͕�^͘:͕͘�,ĞƌƚĞů͕��͕͘�,ĂŵŵĞƐ͕�t͘W͘�;ϭϵϵϴďͿ͘��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�
�ĐĞƚŽďĂĐƚĞƌ�ŽďŽĞĚŝĞŶƐ�ƐƉ͘�ŶŽǀ͘�ĂŶĚ��ĐĞƚŽďĂĐƚĞƌ�ƉŽŵŽƌƵŵ�ƐƉ͘�ŶŽǀ͕͘�
ƚǁŽ�ŶĞǁ�ƐƉĞĐŝĞƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ŝŶĚƵƐƚƌŝĂů�ǀŝŶĞŐĂƌ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�/Ŷƚ͘�
:͘ ^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϰϴ͕�ϵϯϱʹϵϰϬ͘ �^D�ϭϭϴϮϲ

zĂŵĂĚĂ͕�z͕͘�zƵŬƉŚĂŶ͕�W͕͘�>ĂŶ�sƵ͕�,͘d͕͘�DƵƌĂŵĂƚƐƵ͕�
z͕͘�KĐŚĂŝŬƵů͕��͕͘�EĂŬĂŐĂǁĂ͕�z͘�;ϮϬϭϮͿ͘�^ƵďĚŝǀŝƐŝŽŶ�
ŽĨ�ƚŚĞ�ŐĞŶƵƐ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�zĂŵĂĚĂ͕�
,ŽƐŚŝŶŽ�ĂŶĚ�/ƐŚŝŬĂǁĂ�ϭϵϵϴ͗�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
<ŽŵĂŐĂƚĂďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ĨŽƌ�ƐƚƌĂŝŶƐ�ĂĐĐŽŵŽĚĂƚĞĚ�
ƚŽ�ƚŚĞ�'ůƵĐŽŶĂĐĞƚŽďĂĐƚĞƌ�ǆǇůŝŶƵƐ�ŐƌŽƵƉ�ŝŶ�ƚŚĞ�
ɲͲWƌŽƚĞŽďĂĐƚĞƌŝĂ͘��ŶŶ͘�DŝĐƌŽďŝŽů͕͘�ϮϬϭϮ͕�ϲϮ͕�
ϴϰϵͲϴϱϵ͘

Monera Proteobacteria Acetobacteraceae Komagataeibacter Komagataeibacter 
xylinus WůĂŶƚ��ĂƐĞĚ

:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͘�;ϮϬϭϰͿ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶDŝĐƌŽďŝŽůŽŐǇ͕�
�ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�
&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�
sŽů͘�ϭϯ

�^D�ϲϱϭϯ

�zĂŵĂĚĂ͕�z͕͘�zƵŬƉŚĂŶ͕�W͕͘�>ĂŶ�sƵ͕�,͘d͕͘�DƵƌĂŵĂƚƐƵ͕�z͕͘�
KĐŚĂŝŬƵů͕��͕͘�dĂŶĂƐƵƉĂǁĂƚ͕�^͕͘�EĂŬĂŐĂǁĂ͕�z͘�;ϮϬϭϮͿ͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�<ŽŵĂŐĂƚĂĞŝďĂĐƚĞƌ�ŐĞŶ͘�ŶŽǀ͕͘�ǁŝƚŚ�
ƉƌŽƉŽƐĂůƐ�ŽĨ�ŶĞǁ�ĐŽŵďŝŶĂƚŝŽŶƐ�;�ĐĞƚŽďĂĐƚĞƌĂĐĞĂĞͿ͘�
:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů�ϮϬϭϮ͖�ϱϴ͗ϯϵϳͲϰϬϰ͘͘

Monera Proteobacteria Enterobacteriaceae Hafnia Hafnia alvei �ĂŝƌǇ

DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�sĂůůĂĞǇƐ͕�d͕͘��ƌĚŝƚŝ͕�Z͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘�
,ĠůŝĂƐ͕��͕͘�/ƌůŝŶŐĞƌ͕�&͘�;ϮϬϬϴͿ͘�DŝĐƌŽďŝĂů�ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚŝŶ�Ă�ĐŚĞĞƐĞ�
ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϰ͕�ϭϳϮͲϴϭ͘� �d���ϭϯϯϯϳ

DƆůůĞƌ͕�s͘�;ϭϵϱϰͿ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂŵŝŶŽ�ĂĐŝĚ�
ĚĞĐĂƌďŽǆǇůĂƐĞƐ�ŝŶ��ŶƚĞƌŽďĂĐƚĞƌŝĂĐĞĂĞ͘��ĐƚĂ�
WĂƚŚŽůŽŐŝĐĂ�Ğƚ��ĂĐƚĞƌŝŽůŽŐŝĐĂ�^ĐĂŶĚŝŶĂǀŝĐĂ�ϯϱ͕�
ϮϱϵͲϮϳϳ͘

Monera Proteobacteria Enterobacteriaceae Halomonas Halomonas elongata DĞĂƚ

,ŝŶƌŝĐŚƐĞŶ͕�>͘>͕͘�DŽŶƚĞů͕�D͘�͕͘�dĂůŽŶ͕�Z͘�;ϭϵϵϰͿ͘�WƌŽƚĞŽůǇƚŝĐ�ĂŶĚ�
ůŝƉŽůǇƚŝĐ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�DŝĐƌŽĐŽĐĐƵƐ�ƌŽƐĞƵƐ�;ϲϱͿ͕�,ĂůŽŵŽŶĂƐ�ĞůŽŶŐĂƚĂ�
;ϭϲͿ ĂŶĚ�sŝďƌŝŽ�ƐƉ͘�;ϭϲϴͿ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ĂŶŝƐŚ�ďĂĐŽŶ�ĐƵƌŝŶŐ�ďƌŝŶĞƐ͘
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϮ;ϮͲϯͿ͕�ϭϭϱͲϮϲ

�d���ϯϯϭϳϯ

sƌĞĞůĂŶĚ͕�Z͘,͕͘�>ŝƚĐŚĨŝĞůĚ͕��͘�͕͘�DĂƌƚŝŶ͕��͘>͕͘��ůůŝŽƚ͕�
�͘ ;ϭϵϴϬͿ͘�,ĂůŽŵŽŶĂƐ�ĞůŽŶŐĂƚĂ͕�Ă�ŶĞǁ�ŐĞŶƵƐ�ĂŶĚ
ƐƉĞĐŝĞƐ�ŽĨ�ĞǆƚƌĞŵĞůǇ�ƐĂůƚͲƚŽůĞƌĂŶƚ�ďĂĐƚĞƌŝĂ͘�/Ŷƚ͘�:͘
^ǇƐƚ͘��ĂĐƚĞƌŝŽů͘�ϯϬ͕�ϰϴϱͲϰϵϱ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϯϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϯϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Monera Proteobacteria Moraxellaceae Psychrobacter Psychrobacter celer �ĂŝƌǇ

/ƌůŝŶŐĞƌ͕�&͕͘�zƵŶŐ͕�^͘�͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘��ĞůďğƐͲWĂƵƐ͕��͕͘�DŽŶƚĞů͕�D͘�͕͘�
�ŽƚŽŶ͕��͕͘��ŽƚŽŶ͕�D͕͘�,ĞůŝŶĐŬ͕�^͘�;ϮϬϭϮͿ͘��ĐŽůŽŐŝĐĂů�ĂŶĚ�ĂƌŽŵĂƚŝĐ�
ŝŵƉĂĐƚ�ŽĨ�ƚǁŽ�'ƌĂŵͲŶĞŐĂƚŝǀĞ�ďĂĐƚĞƌŝĂ�;WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ�ĂŶĚ�
,ĂĨŶŝĂ�ĂůǀĞŝͿ�ŝŶŽĐƵůĂƚĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ǁŚŽůĞ�ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ�
ŽĨ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŵĞĂƌ�ƐŽĨƚ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϭϱϯ;ϯͿ͗ϯϯϮͲϴ͘�

:�D�ϭϮϲϬϭ
�^D�ϮϯϱϭϬ
<�d��ϭϮϯϭϯ

zŽŽŶ͕�:͘,͕͘�>ĞĞ͕��͘,͕͘�<ĂŶŐ͕�^͘:͕͘�KŚ͕�d͘<͘�;ϮϬϬϱͿ͘�
WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐĞĂ�
ǁĂƚĞƌ�ŽĨ�ƚŚĞ�^ŽƵƚŚ�^ĞĂ�ŝŶ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϱϱ͕�ϭϴϴϱͲϭϴϵϬ͘�

Monera Proteobacteria Moraxellaceae Psychrobacter Psychrobacter celer ^ĞĂĨŽŽĚ

�ĞůůĞŐŐŝĂ͕�>͕͘��ƋƵŝůĂŶƚŝ͕�>͕͘�&ĞƌƌŽĐŝŶŽ͕�/͕͘�DŝůĂŶŽǀŝđ͕�s͕͘�'ĂƌŽĨĂůŽ͕�
�͕͘��ůĞŵĞŶƚŝ͕�&͕͘��ŽĐŽůŝŶ͕�>͕͘�DŽǌǌŽŶ͕�D͕͘�&ŽůŝŐŶŝ͕�Z͕͘�,ĂŽƵĞƚ͕�D͘E͕͘�
^ĐƵŽƚĂ͕�^͕͘�&ƌĂŵďŽĂƐ͕�D͕͘�KƐŝŵĂŶŝ͕��͘�;ϮϬϮϬͿ͘��ŝƐĐŽǀĞƌŝŶŐ�ŵŝĐƌŽďŝŽƚĂ�
ĂŶĚ�ǀŽůĂƚŝůĞ�ĐŽŵƉŽƵŶĚƐ�ŽĨ�ƐƵƌƐƚƌƂŵŵŝŶŐ͕�ƚŚĞ�ƚƌĂĚŝƚŝŽŶĂů�^ǁĞĚŝƐŚ�
ƐŽƵƌ�ŚĞƌƌŝŶŐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϮϬ�KĐƚ͖ϵϭ͗ϭϬϯϱϬϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
Ĩŵ͘ϮϬϮϬ͘ϭϬϯϱϬϯ͘��ƉƵď�ϮϬϮϬ��Ɖƌ�ϵ͘�WD/�͗�ϯϮϱϯϵϵϲϵ͘

:�D�ϭϮϲϬϭ
�^D�ϮϯϱϭϬ
<�d��ϭϮϯϭϯ

zŽŽŶ͕�:͘,͕͘�>ĞĞ͕��͘,͕͘�<ĂŶŐ͕�^͘:͕͘�KŚ͕�d͘<͘�;ϮϬϬϱͿ͘�
WƐǇĐŚƌŽďĂĐƚĞƌ�ĐĞůĞƌ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐĞĂ�
ǁĂƚĞƌ�ŽĨ�ƚŚĞ�^ŽƵƚŚ�^ĞĂ�ŝŶ�<ŽƌĞĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽů͕͘�ϱϱ͕�ϭϴϴϱͲϭϴϵϬ͘�

Monera Proteobacteria Moraxellaceae Psychrobacter Psychrobacter cibarius �ĂŝƌǇ

&ĞůŝŐŝŶŝ͕�D͕͘�WĂŶĞůůŝ͕�^͕͘��ƵĨĨŽŶŝ͕�:͘E͕͘��ŽŶĂĐŝŶĂ͕��͕͘��ŶĚƌŝŐŚĞƚƚŽ͕��͕͘�
>ŽŵďĂƌĚŝ͕��͘�;ϮϬϭϮͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ŵŝĐƌŽďŝŽƚĂ�ƉƌĞƐĞŶƚ�ŽŶ�ƚŚĞ�
ƐƵƌĨĂĐĞ�ŽĨ�dĂůĞŐŐŝŽ�ĐŚĞĞƐĞ�ƵƐŝŶŐ�W�ZͲ�''��ĂŶĚ�Z�W�ͲW�Z͘��:�&ŽŽĚ�
^Đŝ͘�ϳϳ;ϭϭͿ͗DϲϬϵͲϭϱ

�^D�ϭϲϯϮϳ
<�d��ϭϮϮϱϲ

:ƵŶŐ͕�^͘z͕͘�>ĞĞ͕�D͘,͕͘�KŚ͕�d͘<͕͘�WĂƌŬ͕�z͘,͕͘�zŽŽŶ͕�:͘,͘�
;ϮϬϬϱͿ͘�WƐǇĐŚƌŽďĂĐƚĞƌ�ĐŝďĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ũĞŽƚŐĂů͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�<ŽƌĞĂŶ�ĨĞƌŵĞŶƚĞĚ�
ƐĞĂĨŽŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϱϱ͕�ϱϳϳͲϱϴϮ͘�

Monera Proteobacteria Moraxellaceae Psychrobacter Psychrobacter cibarius ^ĞĂĨŽŽĚ

:ƵŶŐ͕�^͘z͕͘�>ĞĞ͕�D͘,͕͘�KŚ͕�d͘<͕͘�WĂƌŬ͕�z͘,͕͘�zŽŽŶ͕�:͘,͘�;ϮϬϬϱͿ͘�
WƐǇĐŚƌŽďĂĐƚĞƌ�ĐŝďĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ũĞŽƚŐĂů͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�
<ŽƌĞĂŶ�ĨĞƌŵĞŶƚĞĚ�ƐĞĂĨŽŽĚ͘�/Ŷƚ�:�^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϮϬϬϱ�DĂƌ͖ϱϱ;Wƚ�
ϮͿ͗ϱϳϳͲϱϴϮ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬŝũƐ͘Ϭ͘ϲϯϯϵϴͲϬ͘�WD/�͗�ϭϱϳϳϰϲϮϳ͘

�^D�ϭϲϯϮϳ
<�d��ϭϮϮϱϲ

:ƵŶŐ͕�^͘z͕͘�>ĞĞ͕�D͘,͕͘�KŚ͕�d͘<͕͘�WĂƌŬ͕�z͘,͕͘�zŽŽŶ͕�:͘,͘�
;ϮϬϬϱͿ͘�WƐǇĐŚƌŽďĂĐƚĞƌ�ĐŝďĂƌŝƵƐ�ƐƉ͘�ŶŽǀ͕͘�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ũĞŽƚŐĂů͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�<ŽƌĞĂŶ�ĨĞƌŵĞŶƚĞĚ�
ƐĞĂĨŽŽĚ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�DŝĐƌŽďŝŽů͕͘�ϱϱ͕�ϱϳϳͲϱϴϮ͘�

Monera Proteobacteria Sphingomonadaceae Zymomonas Zymomonas mobilis
�ǇŵŽŵŽŶĂƐ�
ŵŽďŝůŝƐ�ƐƵďƐƉ͘�

ŵŽďŝůŝƐ

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

ZŽŐĞƌƐ͕�W͘>͕͘�'ŽŽĚŵĂŶ͕��͘�͕͘�,ĞǇĞƐ͕�Z͘,͘�;ϭϵϴϰͿ͘��ǇŵŽŵŽŶĂƐ�ĞƚŚĂŶŽů�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�DŝĐƌŽďŝŽů�^Đŝ͘�ϭ͕�ϭϯϯͲϲ͘ �d���ϭϬϵϴϴ

^ǁŝŶŐƐ͕�:͕͘��Ğ�>ĞǇ͕�:͘�;ϭϵϳϳͿ͘�dŚĞ�ďŝŽůŽŐǇ�ŽĨ�
�ǇŵŽŵŽŶĂƐ͘��ĂĐƚĞƌŝŽů�ZĞǀ͘�ϰϭ͕�ϭͲϰϲ͘

Fungi Ascomycota Aspergillaceae Aspergillus Aspergillus luchuensis WůĂŶƚ��ĂƐĞĚ

DŽŐĞŶƐĞŶ͕�:͘D͕͘�sĂƌŐĂ�:͕͘�dŚƌĂŶĞ͕�h͕͘�&ƌŝƐǀĂĚ͕�:͘�͘�;ϮϬϬϵͿ͘��ƐƉĞƌŐŝůůƵƐ�
ĂĐŝĚƵƐ�ĨƌŽŵ�WƵĞƌŚ�ƚĞĂ�ĂŶĚ�ďůĂĐŬ�ƚĞĂ�ĚŽĞƐ�ŶŽƚ�ƉƌŽĚƵĐĞ�ŽĐŚƌĂƚŽǆŝŶ���
ĂŶĚ�ĨƵŵŽŶŝƐŝŶ��Ϯ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϮ͕�ϭϰϭͲϭϰϰ͘� ��^�ϭϬϲ͘ϰϳ

,ŽƵďƌĂŬĞŶ͕�:͕͘�<ŽĐƐƵďĠ͕�^͕͘�sŝƐĂŐŝĞ͕��͘D͕͘�zŝůŵĂǌ͕�E͘�
Θ�&ƌŝƐǀĂĚ͕�:͘�͘��;ϮϬϮϬͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĂƐƉĞƌŐŝůůƵƐ͕�
ƉĞŶŝĐŝůůŝƵŵ͕�ƚĂůĂƌŽŵǇĐĞƐ�ĂŶĚ�ƌĞůĂƚĞĚ�ŐĞŶĞƌĂ�
;ĞƵƌŽƚŝĂůĞƐͿ͗�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ĨĂŵŝůŝĞƐ͕�ŐĞŶĞƌĂ͕�
ƐƵďŐĞŶĞƌĂ͕�ƐĞĐƚŝŽŶƐ͕�ƐĞƌŝĞƐ�ĂŶĚ�ƐƉĞĐŝĞƐ͘�^ƚƵĚŝĞƐ�ŝŶ�
DǇĐŽůŽŐǇ͕�ϵϱ͘

Fungi Ascomycota Aspergillaceae Aspergillus Aspergillus niger �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

EŽƵƚ͕�Z͘�;ϮϬϬϬͿ͘�hƐĞĨƵů�ƌŽůĞ�ŽĨ�ŽĨ�ĨƵŶŐŝ�ŝŶ�ĨŽŽĚ�ƉƌŽĐĞƐƐŝŶŐ͘�/Ŷ͗�
^ĂŵƐŽŶ͕�Z͘�͕͘�,ŽĞŬƐƚƌĂ͕��͘^͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�&ŝůƚĞŶďŽƌŐ͕�K͘�;�ĚƐ͘Ϳ͕��
/ŶƚƌŽĚƵĐƚŝŽŶ�ƚŽ�ĨŽŽĚͲ�ĂŶĚ�ĂŝƌďŽƌŶĞ�ĨƵŶŐŝ͘�ϲƚŚ�ĞĚ͘��ĞŶƚƌĂĂůďƵƌĞĂƵ�
ǀŽŽƌ�^ĐŚŝŵŵĞůĐŝƵůƚƵƌĞƐ͕�hƚƌĞĐŚƚ͘� ��^�ϱϭϯϴϴ

,ŽƵďƌĂŬĞŶ͕�:͕͘�<ŽĐƐƵďĠ͕�^͕͘�sŝƐĂŐŝĞ͕��͘D͕͘�zŝůŵĂǌ͕�E͘�
Θ�&ƌŝƐǀĂĚ͕�:͘�͘��;ϮϬϮϬͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĂƐƉĞƌŐŝůůƵƐ͕�
ƉĞŶŝĐŝůůŝƵŵ͕�ƚĂůĂƌŽŵǇĐĞƐ�ĂŶĚ�ƌĞůĂƚĞĚ�ŐĞŶĞƌĂ�
;ĞƵƌŽƚŝĂůĞƐͿ͗�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ĨĂŵŝůŝĞƐ͕�ŐĞŶĞƌĂ͕�
ƐƵďŐĞŶĞƌĂ͕�ƐĞĐƚŝŽŶƐ͕�ƐĞƌŝĞƐ�ĂŶĚ�ƐƉĞĐŝĞƐ͘�^ƚƵĚŝĞƐ�ŝŶ�
DǇĐŽůŽŐǇ͕�ϵϱ͘

Fungi Ascomycota Aspergillaceae Aspergillus Aspergillus oryzae WůĂŶƚ��ĂƐĞĚ

�ŚƵŵŝƌĂƚĂŶĂ͕��͕͘�&ůĞŐĞů͕�d͘t͕͘�'ůŝŶƐƵŬŽŶ͕�d͕͘�^ŽŵƉŽƌĂŶ͕�t͘�;ϭϵϴϬͿ͘�
/ƐŽůĂƚŝŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�ŵŽůĚƐ�ĨƌŽŵ�ƐŽǇ�ƐĂƵĐĞ�ŬŽũŝ�ŝŶ�dŚĂŝůĂŶĚ͘��ƉƉů�
�ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϯϵ͕�ϰϯϬͲϱ͘

DŝǇĂŬĞ͕�z͕͘�/ƚŽ͕��͕͘�/ƚŽŝŐĂǁĂ͕�D͕͘�KƐĂǁĂ͕�d͘�;ϮϬϬϳͿ͘�/ƐŽůĂƚŝŽŶ�ŽĨ�ƚŚĞ�
�ŶƚŝŽǆŝĚĂŶƚ�WǇƌĂŶŽŶŝŐƌŝŶͲ��ĨƌŽŵ�ZŝĐĞ�DŽůĚ�^ƚĂƌƚĞƌƐ�hƐĞĚ�ŝŶ�ƚŚĞ�
DĂŶƵĨĂĐƚƵƌŝŶŐ�WƌŽĐĞƐƐ�ŽĨ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů�
�ŝŽĐŚĞŵ͘�ϳϭ͕�ϮϱϭϱͲϮϭ͘

�ĂƌďĞƐŐĂĂĂƌĚ͕�W͕͘�,ĞůĚƚͲ,ĂŶƐĞŶ͕�,͘W͕͘��ŝĚĞƌŝĐŚƐĞŶ͕��͘�;ϭϵϵϮͿ͘�KŶ�ƚŚĞ�
ƐĂĨĞƚǇ�ŽĨ�ĂƐƉĞƌŐŝůůƵƐ�ŽƌǇǌĂĞ͗�Ă�ƌĞǀŝĞǁ͘��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϯϲ͕�
ϱϲϵͲϱϳϮ͘

��^�ϭϬϬϵϮϱ

,ŽƵďƌĂŬĞŶ͕�:͕͘�<ŽĐƐƵďĠ͕�^͕͘�sŝƐĂŐŝĞ͕��͘D͕͘�zŝůŵĂǌ͕�E͘�
Θ�&ƌŝƐǀĂĚ͕�:͘�͘��;ϮϬϮϬͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĂƐƉĞƌŐŝůůƵƐ͕�
ƉĞŶŝĐŝůůŝƵŵ͕�ƚĂůĂƌŽŵǇĐĞƐ�ĂŶĚ�ƌĞůĂƚĞĚ�ŐĞŶĞƌĂ�
;ĞƵƌŽƚŝĂůĞƐͿ͗�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ĨĂŵŝůŝĞƐ͕�ŐĞŶĞƌĂ͕�
ƐƵďŐĞŶĞƌĂ͕�ƐĞĐƚŝŽŶƐ͕�ƐĞƌŝĞƐ�ĂŶĚ�ƐƉĞĐŝĞƐ͘�^ƚƵĚŝĞƐ�ŝŶ�
DǇĐŽůŽŐǇ͕�ϵϱ͘

Fungi Ascomycota Aspergillaceae Aspergillus Aspergillus sojae WůĂŶƚ��ĂƐĞĚ

DŝǇĂŬĞ͕�z͕͘�/ƚŽ͕��͕͘�/ƚŽŝŐĂǁĂ͕�D͕͘�KƐĂǁĂ͕�d͘�;ϮϬϬϳͿ͘�/ƐŽůĂƚŝŽŶ�ŽĨ�ƚŚĞ�
�ŶƚŝŽǆŝĚĂŶƚ�WǇƌĂŶŽŶŝŐƌŝŶͲ��ĨƌŽŵ�ZŝĐĞ�DŽůĚ�^ƚĂƌƚĞƌƐ�hƐĞĚ�ŝŶ�ƚŚĞ�
DĂŶƵĨĂĐƚƵƌŝŶŐ�WƌŽĐĞƐƐ�ŽĨ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů�
�ŝŽĐŚĞŵ͘�ϳϭ͕�ϮϱϭϱͲϮϭ͘� ��^�ϭϬϬϵϮϴ

,ŽƵďƌĂŬĞŶ͕�:͕͘�<ŽĐƐƵďĠ͕�^͕͘�sŝƐĂŐŝĞ͕��͘D͕͘�zŝůŵĂǌ͕�E͘�
Θ�&ƌŝƐǀĂĚ͕�:͘�͘��;ϮϬϮϬͿ͘��ůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĂƐƉĞƌŐŝůůƵƐ͕�
ƉĞŶŝĐŝůůŝƵŵ͕�ƚĂůĂƌŽŵǇĐĞƐ�ĂŶĚ�ƌĞůĂƚĞĚ�ŐĞŶĞƌĂ�
;ĞƵƌŽƚŝĂůĞƐͿ͗�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ĨĂŵŝůŝĞƐ͕�ŐĞŶĞƌĂ͕�
ƐƵďŐĞŶĞƌĂ͕�ƐĞĐƚŝŽŶƐ͕�ƐĞƌŝĞƐ�ĂŶĚ�ƐƉĞĐŝĞƐ͘�^ƚƵĚŝĞƐ�ŝŶ�
DǇĐŽůŽŐǇ͕�ϵϱ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϯϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϯϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Aspergillaceae Eurotium Eurotium chevalieri �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�Ƶŝ͕�y͘y͕͘��Ăŝ͕�&͘Z͕͘�zh͕�y͘:͕͘�zĂŽ͘�^͘�;ϮϬϭϵͿ͘��ƌŽŵĂ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
ŽĨ��ƵƌŽƚŝƵŵ�ĐŚĞǀĂůŝĞƌŝ��/���ϰϭϱϴϰ�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƚŝŽŶŝŶ�ĂƌŽŵĂ�
�ĂŝũŝƵ��ĂƋƵ�ƉƌŽĚƵĐƚŝŽŶ΀:΁͘�&ŽŽĚ�ĂŶĚ�&ĞƌŵĞŶƚĂƚŝŽŶ�/ŶĚƵƐƚƌŝĞƐ͕��
ϰϱ;ϮϭͿ͗�ϲϬͲϲϳ͘�;ŝŶ��ŚŝŶĞƐĞͿ

��^�ϱϮϮ͘ϲϱ

^ĂŵƐŽŶ͕�Z͘�͕͘�sŝƐĂŐŝĞ͕��͘D͕͘�,ŽƵďƌĂŬĞŶ͕�:͘:͕͘�,ŽŶŐ͕�
^͘�͘�Θ�&ƌŝƐǀĂĚ͕�:͘�͘�;ϮϬϭϰͿ͘�WŚǇůŽŐĞŶǇ͕�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ĂŶĚ�ŶŽŵĞŶĐůĂƚƵƌĞ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ĂƐƉĞƌŐŝůůƵƐ͘�^ƚƵĚŝĞƐ�
ŝŶ�DǇĐŽůŽŐǇ͕�ϳϴ;ϰͿ͕�ϭϰϭͲϭϳϯ͘

Fungi Ascomycota Aspergillaceae Eurotium Eurotium cristatum WůĂŶƚ��ĂƐĞĚ

WĞŶŐ͕�z͕͘�yŝŽŶŐ͕��͕͘�>ŝ͕�:͕͘�,ƵĂŶŐ͕�:͕͘�dĞŶŐ͕��͕͘�'ŽŶŐ͕�z͕͘�>ŝƵ͕��͘�;ϮϬϭϰͿ͘�
tĂƚĞƌ�ĞǆƚƌĂĐƚ�ŽĨ�ƚŚĞ�ĨƵŶŐŝ�ĨƌŽŵ�&ƵǌŚƵĂŶ�ďƌŝĐŬ�ƚĞĂ�ŝŵƉƌŽǀĞƐ�ƚŚĞ�
ďĞŶĞĨŝĐŝĂů�ĨƵŶĐƚŝŽŶ�ŽŶ�ŝŶŚŝďŝƚŝŶŐ�ĨĂƚ�ĚĞƉŽƐŝƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�^Đŝ�EƵƚƌ͘�
ϲϱ;ϱͿ͗ϲϭϬͲϰ

EZZ>�ϰϮϮϮ

ZĂƉĞƌ͕�<͘�͕͘�&ĞŶŶĞůů͕��͘/͘�;ϭϵϲϱͿ͘�dŚĞ�'ĞŶƵƐ�
�ƐƉĞƌŐŝůůƵƐ͗ϭϲϵ

Fungi Ascomycota Aspergillaceae Penicillium Penicillium biforme DĞĂƚ

>Ž͕�z͘�͘�;ϮϬϭϵͿ͘��ǀŽůƵƚŝŽŶ�ŽĨ�WĞŶŝĐŝůůŝƵŵ�ĨƵŶŐŝ͗�ĂĚĂƉƚĂƚŝŽŶ�ĂŶĚ�
ĚĞŐĞŶĞƌĂƚŝŽŶ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘�dŚğƐĞ�ƉƌĠƐĞŶƚĠĞ�
ƉŽƵƌ�ƵŶĞ�ƐŽƵƚĞŶĂŶĐĞ�ă�KƌƐĂǇ͕�ůĞ�Ϯϱ�:ƵŝŶ� ���^�Ϯϵϳ͘ϰϴ

�ŝŽƵƌŐĞ͕�W͘�;ϭϵϮϯͿ͘�>ĞƐ�ŵŽŝƐƐŝƐƵƌĞƐ�ĚƵ�ŐƌŽƵƉĞ�
WĞŶŝĐŝůůŝƵŵ�>ŝŶŬ͘�>Ă��ĞůůƵůĞ͘�ϯϯ͗ϳͲϯϯϭ͘�'ŝƌĂƵĚ�Ğƚ�
Ăů͘�;ϮϬϭϬͿ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�ƐƉĞĐŝĞƐ�
ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�ƐƚƌĂŝŶƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�

Fungi Ascomycota Aspergillaceae Penicillium Penicillium biforme �ĂŝƌǇ

ZŽƉĂƌƐ͕�:͕͘��ŝĚŝŽƚ͕��͕͘�ĚĞ�ůĂ�sĞŐĂ͕�Z͘�͘Z͕͘��ĞŶŶĞƚŽƚ͕��͕͘��ŽƚŽŶ͕�
D͕͘�WŽŝƌŝĞƌ͕��͕͘���ŽƚŽŶ͕��͕͘�^ŶŝƌĐ͕��͕͘�>Ğ�WƌŝĞƵƌ͕�^͕͘�'ŝƌĂƵĚ͕�d͘�
;ϮϬϮϬͿ͘��ŽŵĞƐƚŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ��ŵďůĞŵĂƚŝĐ�tŚŝƚĞ��ŚĞĞƐĞͲDĂŬŝŶŐ�
&ƵŶŐƵƐ�WĞŶŝĐŝůůŝƵŵ�ĐĂŵĞŵďĞƌƚŝ�ĂŶĚ�/ƚƐ��ŝǀĞƌƐŝĨŝĐĂƚŝŽŶ�ŝŶƚŽ�dǁŽ�
sĂƌŝĞƚŝĞƐ͘��Ƶƌƌ��ŝŽů�EŽǀ�ϭϲ͖ϯϬ;ϮϮͿ͗ϰϰϰϭͲϰϰϱϯ͘Ğϰ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ĐƵď͘ϮϬϮϬ͘Ϭϴ͘ϬϴϮ͘��ƉƵď�ϮϬϮϬ�^ĞƉ�Ϯϰ͘

���^�Ϯϵϳ͘ϰϴ

'ŝƌĂƵĚ�Ğƚ�Ăů͘�;ϮϬϭϬͿ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�
ƐƉĞĐŝĞƐ�ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�
ƐƚƌĂŝŶƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ

Fungi Ascomycota Aspergillaceae Penicillium Penicillium biforme �ĂŝƌǇ
ZŽƉĂƌƐ�Ğƚ�Ăů͘�;ϮϬϭϮͿ͘���ƚĂǆŽŶŽŵŝĐ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�ŽǀĞƌǀŝĞǁ�ŽĨ�ĐŚĞĞƐĞ�
ĨƵŶŐŝ ���^�Ϯϵϳ͘ϰϴ

'ŝƌĂƵĚ�Ğƚ�Ăů͘�;ϮϬϭϬͿ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�
ƐƉĞĐŝĞƐ�ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�
ƐƚƌĂŝŶƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ

Fungi Ascomycota Aspergillaceae Penicillium Penicillium camemberti �ĂŝƌǇ

ZŽƉĂƌƐ͕�:͕͘��ŝĚŝŽƚ͕��͕͘�ĚĞ�ůĂ�sĞŐĂ͕�Z͘�͘Z͕͘��ĞŶŶĞƚŽƚ͕��͕͘��ŽƚŽŶ͕�
D͕͘�WŽŝƌŝĞƌ͕��͕͘��ŽƚŽŶ͕��͕͘�^ŶŝƌĐ͕��͕͘�>Ğ�WƌŝĞƵƌ͕�^͕͘�'ŝƌĂƵĚ͕�d͘�
;ϮϬϮϬͿ͘��ŽŵĞƐƚŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ��ŵďůĞŵĂƚŝĐ�tŚŝƚĞ��ŚĞĞƐĞͲDĂŬŝŶŐ�
&ƵŶŐƵƐ�WĞŶŝĐŝůůŝƵŵ�ĐĂŵĞŵďĞƌƚŝ�ĂŶĚ�/ƚƐ��ŝǀĞƌƐŝĨŝĐĂƚŝŽŶ�ŝŶƚŽ�dǁŽ�
sĂƌŝĞƚŝĞƐ͘��Ƶƌƌ��ŝŽů�EŽǀ�ϭϲ͖ϯϬ;ϮϮͿ͗ϰϰϰϭͲϰϰϱϯ͘Ğϰ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ĐƵď͘ϮϬϮϬ͘Ϭϴ͘ϬϴϮ͘��ƉƵď�ϮϬϮϬ�^ĞƉ�Ϯϰ͘

��^�Ϯϵϵ͘ϰϴ

dŚŽŵ͕��͘�;ϭϵϬϲͿ͘�&ƵŶŐŝ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͖�
�ĂŵĞŵďĞƌƚ�ĂŶĚ�ZŽƋƵĞĨŽƌƚ͘��Ƶůů͘��Ƶƌ͘��Ŷŝŵ͘�/ŶĚ͘�h^�
�ĞƉ͘��ŐƌŝĐ͘�ϴϮ͕�ϯϯ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium camemberti �ĂŝƌǇ
DŽƌĞĂƵ͕��͘�;ϭϵϳϵͿ͘�EŽŵĞŶĐůĂƚƵƌĞ�ĚĞƐ�WĞŶŝĐŝůůŝƵŵ�ƵƚŝůĞƐ�ă�ůĂ�
ƉƌĠƉĂƌĂƚŝŽŶ�ĚƵ��ĂŵĞŵďĞƌƚ͘�>Ğ�>Ăŝƚ�ϱϵ͕�ϮϭϵͲϮϯϯ͘� ��^�Ϯϵϵ͘ϰϴ

dŚŽŵ͕��͘�;ϭϵϬϲͿ͘�&ƵŶŐŝ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͖�
�ĂŵĞŵďĞƌƚ�ĂŶĚ�ZŽƋƵĞĨŽƌƚ͘��Ƶůů͘��Ƶƌ͘��Ŷŝŵ͘�/ŶĚ͘�h^�
�ĞƉ͘��ŐƌŝĐ͘�ϴϮ͕�ϯϯ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium caseifulvum �ĂŝƌǇ
^ƵŚƌ͕�<͘/͕͘�,ĂĂƐƵŵ͕�/͕͘�^ƚĞĞŶƐƚƌƵƉ͕�>͘�͕͘�>ĂƌƐĞŶ͕�d͘K͘�;ϮϬϮϬͿ͘�&ĂĐƚŽƌƐ�
�ĨĨĞĐƚŝŶŐ�'ƌŽǁƚŚ�ĂŶĚ�WŝŐŵĞŶƚĂƚŝŽŶ�ŽĨ�WĞŶŝĐŝůůŝƵŵ�ĐĂƐĞŝĨƵůǀƵŵ͘�:͘�ŽĨ�
ĚĂŝƌǇ�ƐĐŝĞŶĐĞǀŽůƵŵĞ�ϴϱ͕�ŝƐƐƵĞ�ϭϭ͕�WϮϳϴϲͲϮϳϵϰ͕�EŽǀĞŵďĞƌ�Ϭϭ͘

��^�ϭϬϭϭϯϰ
>ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͘�;ϭϵϵϴͿ͘�
WĞŶŝĐŝůůŝƵŵ�ĐĂƐĞŝĨƵůǀƵŵ͕�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨŽƵŶĚ�ŽŶ�
ĨĞƌŵĞŶƚĞĚ�ďůƵĞ�ĐŚĞĞƐĞ͘�:͘�&ŽŽĚ�DǇĐŽů͘�Ϯ͕�ϵϱͲϭϬϬ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium caseifulvum �ĂŝƌǇ
>ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͘�;ϭϵϵϴͿ͘�WĞŶŝĐŝůůŝƵŵ�ĐĂƐĞŝĨƵůǀƵŵ͕�
Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨŽƵŶĚ�ŽŶ�ĨĞƌŵĞŶƚĞĚ�ďůƵĞ�ĐŚĞĞƐĞ͘�:͘�&ŽŽĚ�DǇĐŽů͘�Ϯ͕�
ϵϱʹϭϬϬ

��^�ϭϬϭϭϯϰ
>ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͘�;ϭϵϵϴͿ͘�
WĞŶŝĐŝůůŝƵŵ�ĐĂƐĞŝĨƵůǀƵŵ͕�Ă�ŶĞǁ�ƐƉĞĐŝĞƐ�ĨŽƵŶĚ�ŽŶ�
ĨĞƌŵĞŶƚĞĚ�ďůƵĞ�ĐŚĞĞƐĞ͘�:͘�&ŽŽĚ�DǇĐŽů͘�Ϯ͕�ϵϱͲϭϬϬ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium 
chrysogenum �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͘�;ϭϵϵϱͿ͘��ƐƐŽĐŝĂƚĞĚ�ŵǇĐŽĨůŽƌĂ�ŽĨ�

ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘ϭϮ͕�ϭϳϯͲϭϴϬ͘ ��^�ϯϬϲ͘ϰϴ dŚŽŵ͕��͘�;ϭϵϭϬͿ͘�h͘^͘�͘�͘��ƵƌĞĂƵ�ŽĨ��ŶŝŵĂů�/ŶĚƵƐƚƌǇ�
�ƵůůĞƚŝŶ�ϭϭϴ͕�ϭͲϭϬϳ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium commune �ĂŝƌǇ >ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͘�;ϭϵϵϱͿ͘��ƐƐŽĐŝĂƚĞĚ�ŵǇĐŽĨůŽƌĂ�ŽĨ�
ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘ϭϮ͕�ϭϳϯͲϭϴϬ͘ ��^�Ϯϭϲ͘ϯϬ dŚŽŵ͕��͘�;ϭϵϭϬͿ͘�h͘^͘�͘�͘��ƵƌĞĂƵ�ŽĨ��ŶŝŵĂů�/ŶĚƵƐƚƌǇ�

�ƵůůĞƚŝŶ�ϭϭϴ͕�ϭͲϭϬϳ͘�

Fungi Ascomycota Aspergillaceae Penicillium Penicillium 
fuscoglaucum DĞĂƚ

>Ž͕�zͲ�͘�;ϮϬϭϵͿ͘��ǀŽůƵƚŝŽŶ�ŽĨ�WĞŶŝĐŝůůŝƵŵ�ĨƵŶŐŝ͗�ĂĚĂƉƚĂƚŝŽŶ�ĂŶĚ�
ĚĞŐĞŶĞƌĂƚŝŽŶ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘�dŚğƐĞ�ƉƌĠƐĞŶƚĠĞ�
ƉŽƵƌ�ƵŶĞ�ƐŽƵƚĞŶĂŶĐĞ�ă�KƌƐĂǇ͕�ůĞ�Ϯϱ�:ƵŝŶ͘ ��^�Ϯϲϭ͘Ϯϵ�

�ŝŽƵƌŐĞ͕�W͘�;ϭϵϮϯͿ͘�>ĞƐ�ŵŽŝƐƐŝƐƵƌĞƐ�ĚƵ�ŐƌŽƵƉĞ�
WĞŶŝĐŝůůŝƵŵ�>ŝŶŬ͘�>Ă��ĞůůƵůĞ͘�ϯϯ͗ϳͲϯϯϭ͘�'ŝƌĂƵĚ�Ğƚ�
Ăů͘�;ϮϬϭϬͿ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�ƐƉĞĐŝĞƐ�
ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�ƐƚƌĂŝŶƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�

Fungi Ascomycota Aspergillaceae Penicillium Penicillium 
fuscoglaucum �ĂŝƌǇ

ZŽƉĂƌƐ�Ğƚ�Ăů͘�;ϮϬϭϮͿ͘���ƚĂǆŽŶŽŵŝĐ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�ŽǀĞƌǀŝĞǁ�ŽĨ�ĐŚĞĞƐĞ�
ĨƵŶŐŝ ��^�Ϯϲϭ͘Ϯϵ�

'ŝƌĂƵĚ�Ğƚ�Ăů͘�;ϮϬϭϬͿ͘�DŝĐƌŽƐĂƚĞůůŝƚĞ�ůŽĐŝ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�
ƐƉĞĐŝĞƐ�ĨŽƌ�ƚŚĞ�ĐŚĞĞƐĞ�ƐƚĂƌƚĞƌ�ĂŶĚ�ĐŽŶƚĂŵŝŶĂƚŝŶŐ�
ƐƚƌĂŝŶƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐŚĞĞƐĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϯϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϯϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Aspergillaceae Penicillium Penicillium nalgiovense �ĂŝƌǇ

DƌĄǌĞŬ͕�:͕͘�WĂĐŚůŽǀĄ͕�s͕͘��ƵŸŬĂ͕�&͕͘��ĞƌŶşŬŽǀĄ͕�D͕͘��ƌĄď͕�s͕͘��ĞũďůŽǀĄ͕�
D͕͘�^ƚĂŶĢŬ͕�<͕͘��ƵŸŬŽǀĄ͕�>͘�;ϮϬϭϲͿ͘��ĨĨĞĐƚƐ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ƐƚƌĂŝŶƐ�
WĞŶŝĐŝůůŝƵŵ�ŶĂůŐŝŽǀĞŶƐĞ�ŝŶ�ƚŚĞ�EĂůǎŽǀǇ�ĐŚĞĞƐĞ�ĚƵƌŝŶŐ�ƌŝƉĞŶŝŶŐ͘�:�^Đŝ�
&ŽŽĚ��ŐƌŝĐ�DĂǇ͖ϵϲ;ϳͿ͗ϮϱϰϳͲϱϰ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϮͬũƐĨĂ͘ϳϯϳϱ͘��ƉƵď�ϮϬϭϱ�
^ĞƉ�ϭϭ͘

��^�ϯϱϮ͘ϰϴ

>ĂǆĂ͕�K͘�;ϭϵϯϮͿ͘�mďĞƌ�ĚŝĞ�ZĞŝĨƵŶŐ�ĚĞƐ��ůůŝƐĐŚĂƵĞƌ�
<ćƐĞƐ��ĞŶƚƌĂůďůĂƚƚ�Ĩƺƌ��ĂŬƚĞƌŝŽůŽŐŝĞ�ƵŶĚ�
WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕��ďƚĞŝůƵŶŐ�Ϯ͕�ϴϲ͕�ϭϲϬͲϭϲϱ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium nalgiovense DĞĂƚ
&ĂƌďĞƌ͕�W͕͘�'ĞŝƐĞŶ͕�Z͘�;ϭϵϵϰͿ͘��ŶƚĂŐŽŶŝƐƚŝĐ��ĐƚŝǀŝƚǇ�ŽĨ�ƚŚĞ�&ŽŽĚͲ
ZĞůĂƚĞĚ�&ŝůĂŵĞŶƚŽƵƐ�&ƵŶŐƵƐ�WĞŶŝĐŝůůŝƵŵ�ŶĂůŐŝŽǀĞŶƐĞ�ďǇ�ƚŚĞ�
WƌŽĚƵĐƚŝŽŶ�ŽĨ�WĞŶŝĐŝůůŝŶ͘��ƉƉů��ŶǀŝƌŽŶ�DŵŝĐƌŽďŝŽů͘�ϲϬ͕�ϯϰϬϭͲϯϰϬϰ͘

��^�ϯϱϮ͘ϰϴ
>ĂǆĂ͕�K͘�;ϭϵϯϮͿ͘�mďĞƌ�ĚŝĞ�ZĞŝĨƵŶŐ�ĚĞƐ��ůůŝƐĐŚĂƵĞƌ�
<ćƐĞƐ��ĞŶƚƌĂůďůĂƚƚ�Ĩƺƌ��ĂŬƚĞƌŝŽůŽŐŝĞ�ƵŶĚ�
WĂƌĂƐŝƚĞŶŬƵŶĚĞ͕��ďƚĞŝůƵŶŐ�Ϯ͕�ϴϲ͕�ϭϲϬͲϭϲϱ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium roqueforti �ĂŝƌǇ

�ƵŵĂƐ͕��͕͘�&ĞƵƌƚĞǇ͕��͕͘�ĚĞ�ůĂ�sĞŐĂ͕�Z͘�͘Z͕͘�>Ğ�WƌŝĞƵƌ͕�^͕͘�^ŶŝƌĐ͕��͕͘�
�ŽƚŽŶ͕�D͕͘�dŚŝĞƌƌǇ͕��͕͘��ŽƚŽŶ͕��͕͘�>Ğ�WŝǀĞƌ͕�D͕͘�ZŽƵĞǇƌĞ͕��͕͘�ZŽƉĂƌƐ͕�
:͕͘��ƌĂŶĐĂ͕��͕͘�'ŝƌĂƵĚ͕�d͘�;ϮϬϮϬͿ͘�/ŶĚĞƉĞŶĚĞŶƚ�ĚŽŵĞƐƚŝĐĂƚŝŽŶ�
ĞǀĞŶƚƐ�ŝŶ�ƚŚĞ�ďůƵĞͲĐŚĞĞƐĞ�ĨƵŶŐƵƐ�WĞŶŝĐŝůůŝƵŵ�ƌŽƋƵĞĨŽƌƚŝ͘�DŽů��ĐŽů�
:Ƶů͖Ϯϵ;ϭϰͿ͗ϮϲϯϵͲϮϲϲϬ͘�ĚŽŝ͗�ϭϬ͘ϭϭϭϭͬŵĞĐ͘ϭϱϯϱϵ͘��ƉƵď�ϮϬϮϬ�&Ğď�ϯ͘

��^�ϮϮϭ͘ϯϬ

dŚŽŵ͕��͘�;ϭϵϬϲͿ͘�&ƵŶŐŝ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͖�
�ĂŵĞŵďĞƌƚ�ĂŶĚ�ZŽƋƵĞĨŽƌƚ͘��Ƶůů͘��Ƶƌ͘��Ŷŝŵ͘�/ŶĚ͘�h^�
�ĞƉ͘��ŐƌŝĐ͘�ϴϮ͕�ϯϯ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium roqueforti �ĂŝƌǇ
DŽƌĞĂƵ͕��͘�;ϭϵϴϬͿ͘�>Ğ�WĞŶŝĐŝůůŝƵŵ�ƌŽƋƵĞĨŽƌƚŝ͕�ŵŽƌƉŚŽůŽŐŝĞ͕�
ƉŚǇƐŝŽůŽŐŝĞ͕�ŝŶƚĠƌġƚ�ĞŶ�ŝŶĚƵƐƚƌŝĞ�ĨƌŽŵĂŐğƌĞ͕�ŵǇĐŽƚŽǆŝŶĞƐ͘�;ZĠǀŝƐŝŽŶ�
ďŝďůŝŽŐƌĂƉŚŝƋƵĞͿ͘�>Ăŝƚ�ϲϬ͕�ϮϱϰͲϮϳϭ͘

��^�ϮϮϭ͘ϯϬ
dŚŽŵ͕��͘�;ϭϵϬϲͿ͘�&ƵŶŐŝ�ŝŶ�ĐŚĞĞƐĞ�ƌŝƉĞŶŝŶŐ͖�
�ĂŵĞŵďĞƌƚ�ĂŶĚ�ZŽƋƵĞĨŽƌƚ͘��Ƶůů͘��Ƶƌ͘��Ŷŝŵ͘�/ŶĚ͘�h^�
�ĞƉ͘��ŐƌŝĐ͘�ϴϮ͕�ϯϯ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium salamii DĞĂƚ

DĂŐŝƐƚă͕��͕͘�&ĞƌƌĂƌĂ͕�D͕͘��Ğů�EŽďŝůĞ͕�D͘�͕͘�'ĂŵŵĂƌŝĞůůŽ͕��͕͘��ŽŶƚĞ͕�
�͕͘�WĞƌƌŽŶĞ͕�'͘�;ϮϬϭϲͿ͘���ŶĞǁ�ƉƌŽŵŝƐŝŶŐ�ĨƵŶŐĂů�ƐƚĂƌƚĞƌ�ĨŽƌ�ƐĂůĂŵŝ�
ƉƌŽĚƵĐƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů��ƵŐ�ϭϲ͖Ϯϯϭ͗ϯϯͲϰϭ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϭϲ͘Ϭϰ͘ϬϮϵ͘��ƉƵď�ϮϬϭϲ��Ɖƌ�Ϯϳ͘�WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ�
ƐƚƌĂŝŶ�/d�D�ϭϱϯϬϮ͗�

��^�ϭϯϱϯϵϭ

WĞƌƌŽŶĞ͕�'͘�Ğƚ�Ăů͘�;ϮϬϭϱͿ͘�WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ͕�Ă�ŶĞǁ�
ƐƉĞĐŝĞƐ�ŽĐĐƵƌŝŶŐ�ĚƵƌŝŶŐ�ƐĞĂƐŽŶŝŶŐ�ŽĨ�ĚƌǇͲĐƵƌĞĚ�
ŵĞĂƚ�/ŶƚĞƌŶĂƚŝŽŶĂů͕�/ŶƚĞƌŶĂƚŝŽŶĂů�ũŽƵƌŶĂů�ŽĨ�ĨŽŽĚ�
ŵŝĐƌŽďŝŽůŽŐǇ�ϭϵϯ�;ϮϬϭϱͿ�ϵϭͲϵϴ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium salamii DĞĂƚ

DĂŐŝƐƚĂ͕��͘�Ğƚ�Ăů͘�;ϮϬϭϲͿ͘�WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ�ƐƚƌĂŝŶ�/d�DϭϱϯϬϮ�͗�Ă�
ŶĞǁ�ƉƌŽŵŝƐŝŶŐ�ĨƵŶŐĂů�ƐƚĂĞƌ�ĨŽƌ�ƐĂůĂŵŝ�ƉƌŽĚƵĐƚŝŽŶ͕�/ŶƚĞƌŶĂƚŝŽŶĂů�
ũŽƵƌŶĂů�ŽĨ�ĨŽŽĚ�ŵŝĐƌŽďŝŽůŽŐǇ�Ϯϯϭ͕�ϯϯͲϰϭ͘ ��^�ϭϯϱϯϵϭ

WĞƌƌŽŶĞ͕�'͘�Ğƚ�Ăů͘�;ϮϬϭϱͿ͘�WĞŶŝĐŝůůŝƵŵ�ƐĂůĂŵŝŝ͕�Ă�ŶĞǁ�
ƐƉĞĐŝĞƐ�ŽĐĐƵƌŝŶŐ�ĚƵƌŝŶŐ�ƐĞĂƐŽŶŝŶŐ�ŽĨ�ĚƌǇͲĐƵƌĞĚ�
ŵĞĂƚ/ŶƚĞƌŶĂƚŝŽŶĂů͕�/ŶƚĞƌŶĂƚŝŽŶĂů�ũŽƵƌŶĂů�ŽĨ�ĨŽŽĚ�
ŵŝĐƌŽďŝŽůŽŐǇ�ϭϵϯ�;ϮϬϭϱͿ�ϵϭͲϵϴ͘

Fungi Ascomycota Aspergillaceae Penicillium Penicillium solitum DĞĂƚ
&ƌŝƐǀĂĚ͕�:͘�͕͘�^ŵĞĚƐŐĂĂƌĚ͕�:͕͘�>ĂƌƐĞŶ͕�d͘K͕͘�^ĂŵƐŽŶ͕�Z͘�͘�;ϮϬϬϰͿ͘�
DǇĐŽƚŽǆŝŶƐ͕�ĚƌƵŐƐ�ĂŶĚ�ŽƚŚĞƌ�ĞǆƚƌŽůŝƚĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƐƉĞĐŝĞƐ�ŝŶ�
WĞŶŝĐŝůůŝƵŵ�ƐƵďŐĞŶƵƐ�WĞŶŝĐŝůůŝƵŵ͘�^ƚƵĚ͘�DǇĐŽů͕͘�ϰϵ͕��ϮϬϭͲϮϰϭ͘

��^�Ϯϴϴ͘ϯϲ
tĞƐƚůŝŶŐ͕�Z͘�;ϭϵϭϭͿ͘�mďĞƌ�ĚŝĞ�ŐƌƺŶĞŶ�^ƉĞǌŝĞƐ�ĚĞƌ�
'ĂƚƚƵŶŐ�WĞŶŝĐŝůůŝƵŵ�:ŽƵƌŶĂů͗��ƌŬŝǀ�ĨƆƌ��ŽƚĂŶŝŬ�ϭϭ͕�
ϭͲϭϱϲ͘

Fungi Ascomycota Cordycipitaceae Akanthomyces Akanthomyces lecanii �ĂŝƌǇ

>ƵŶĚ͕�&͕͘�&ŝůƚĞŶďŽƌŐ͕�K͕͘�&ƌŝƐǀĂĚ͕�:͘�͘�;ϭϵϵϱͿ͘��ƐƐŽĐŝĂƚĞĚ�ŵǇĐŽĨůŽƌĂ�ŽĨ�
ĐŚĞĞƐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϮ͕�ϭϳϯͲϭϴϬ͘�

��^�ϭϬϮϬϲϳ

<ĞƉůĞƌ͕�Z͘D͕͘�:ĞŶŶŝĨĞƌ͕�>͘�͘:͕͘�,ǇǁĞůͲ:ŽŶĞƐ͕�E͘>͕͘�
�ůŝƐŚĂ͕�Y͘�͕͘�'ŝͲ,Ž͕�^͘�Θ�ZĞŚŶĞƌ͕�^͘�͘�Ğƚ�Ăů͘�;ϮϬϭϳͿ͘�
��ƉŚǇůŽŐĞŶĞƚŝĐĂůůǇͲďĂƐĞĚ�ŶŽŵĞŶĐůĂƚƵƌĞ�ĨŽƌ�
ĐŽƌĚǇĐŝƉŝƚĂĐĞĂĞ�;ŚǇƉŽĐƌĞĂůĞƐͿ͘�/ŵĂ�&ƵŶŐƵƐ͕�ϴ;ϮͿ͕�
ϯϯϱͲϯϱϯ͘

Fungi Ascomycota Debaryomycetaceae Meyerozyma Meyerozyma 
guilliermondii WůĂŶƚ��ĂƐĞĚ

dŚŝŶ�dŚŝŶ͕�t͕͘�^ƵƉĂǁĂŶ͕�t͕͘��ƉŝŶǇĂ͕��͘�Ğƚ�Ăů͘�;ϮϬϭϯͿ͘��ŽͲĐƵůƚƵƌŝŶŐ�ŽĨ�
WŝĐŚŝĂ�ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ĞŶŚĂŶĐĞĚ�ǀŽůĂƚŝůĞ�ĨůĂǀŽƌ�ĐŽŵƉŽƵŶĚ�ĨŽƌŵĂƚŝŽŶ�
ďǇ��ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ�ŝŶ�ƚŚĞ�ŵŽĚĞů�ƐǇƐƚĞŵ�ŽĨ�dŚĂŝ�ƐŽǇ�ƐĂƵĐĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘΀:΁͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕�ϮϬϭϯ͕�
ϭϲϬ;ϯͿ͗ϮϴϮͲϵ͘����

��^�ϮϬϯϬ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�^ƵǌƵŬ͕�D͘�;ϮϬϭϬͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ĂŶĂůǇƐŝƐ�ŽĨ�ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�
YͲϵ�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂůŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕
DĞǇĞƌŽǌǇŵĂ͕�DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ
^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�DǇĐŽƐĐŝĞŶĐĞ�:ĂŶƵĂƌǇ�ϮϬϭϬ͕
sŽůƵŵĞ�ϱϭ͕�/ƐƐƵĞ�ϭ͕�ƉƉ�ϮͲϭϰ

Fungi Ascomycota Dipodascaceae Geotrichum Geotrichum candidum �ĂŝƌǇ

DŽƵŶŝĞƌ͕�:͕͘�DŽŶŶĞƚ͕��͕͘�sĂůůĂĞǇƐ͕�d͕͘��ƌĚŝƚŝ͕�Z͕͘�^ĂƌƚŚŽƵ͕��͘^͕͘�
,ĠůŝĂƐ͕��͕͘�/ƌůŝŶŐĞƌ͕�&͘�;ϮϬϬϴͿ͘�DŝĐƌŽďŝĂů�ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚŝŶ�Ă�ĐŚĞĞƐĞ�
ŵŝĐƌŽďŝĂů�ĐŽŵŵƵŶŝƚǇ͘��ƉƉů��ŶǀŝƌŽŶ�DŝĐƌŽďŝŽů͘�ϳϰ͕�ϭϳϮͲϴϭ�'ƵĞŐƵĞŶ͕�
D͕͘�>ĞŶŽŝƌ͕�:͘�;ϭϵϳϱͿ͘��ƉƚŝƚƵĚĞ�ĚĞ�ůΖĞƐƉğĐĞ�'ĞŽƚƌŝĐŚƵŵ�ĐĂŶĚŝĚƵŵ�ă�ůĂ�
ƉƌŽĚƵĐƚŝŽŶ�ĚΖĞŶǌǇŵĞƐ�ƉƌŽƚĠŽůǇƚŝƋƵĞƐ͘�>Ğ�>Ăŝƚ��ϱϱ�;ϱϰϯͲϱϰϰͿ�ϭϰϱͲϭϲϮ

��^�ϭϳϴ͘ϳϭ

�Ğ�,ŽŽŐ͕�'͘^͕͘�^ŵŝƚŚ͕�D͘d͘�;ϮϬϬϰͿ͘�ZŝďŽƐŽŵĂů�ŐĞŶĞ
ƉŚǇůŽŐĞŶǇ�ĂŶĚ�ƐƉĞĐŝĞƐ�ĚĞůŝŵŝƚĂƚŝŽŶ�ŝŶ�'ĞŽƚƌŝĐŚƵŵ
ĂŶĚ�ŝƚƐ�ƚĞůĞŽŵŽƌƉŚƐ͘�^ƚƵĚ�DǇĐŽů�ϱϬ͕�ϰϴϵʹϱϭϱ͘

Fungi Ascomycota Dipodascaceae Geotrichum Geotrichum candidum DĞĂƚ
�ĂƐƚĞůůĂƌŝ͕��͕͘�YƵĂĚƌĞůůŝ͕��͘D͕͘�>ĂŝĐŚ͕�&͘��;ϮϬϭϬͿ͘�^ƵƌĨĂĐĞ�ŵǇĐŽďŝŽƚĂ�
ŽŶ��ƌŐĞŶƚŝŶĞĂŶ�ĚƌǇ�ĨĞƌŵĞŶƚĞĚ�ƐĂƵƐĂŐĞƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϰϮ͕�
ϭϰϵͲϱϱ

��^�ϭϳϴ͘ϳϭ
�Ğ�,ŽŽŐ͕�'͘^͕͘�^ŵŝƚŚ͕�D͘d͘�;ϮϬϬϰͿ͘�ZŝďŽƐŽŵĂů�ŐĞŶĞ�
ƉŚǇůŽŐĞŶǇ�ĂŶĚ�ƐƉĞĐŝĞƐ�ĚĞůŝŵŝƚĂƚŝŽŶ�ŝŶ�'ĞŽƚƌŝĐŚƵŵ�
ĂŶĚ�ŝƚƐ�ƚĞůĞŽŵŽƌƉŚƐ͘�^ƚƵĚ�DǇĐŽů�ϱϬ͕�ϰϴϵʹϱϭϱ͘

Fungi Ascomycota Dipodascaceae Geotrichum Geotrichum fragrans �ĂŝƌǇ

DĂƌĐĞůůŝŶŽ͕�E͕͘��ĞƵǀŝĞƌ͕��͕͘�'ƌĂƉƉŝŶ͕�Z͕͘�'ƵĞŐƵĞŶ͕�D͕͘��ĞŶƐŽŶ͕��͘Z͘�
;ϮϬϬϭͿ͘��ŝǀĞƌƐŝƚǇ�ŽĨ�'ĞŽƚƌŝĐŚƵŵ�ĐĂŶĚŝĚƵŵ�^ƚƌĂŝŶƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�
dƌĂĚŝƚŝŽŶĂů��ŚĞĞƐĞŵĂŬŝŶŐ�&ĂďƌŝĐĂƚŝŽŶƐ�ŝŶ�&ƌĂŶĐĞ�

�ƉƉůŝĞĚ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�DŝĐƌŽďŝŽůŽŐǇ͕�KĐƚ͘�ϮϬϬϭ͕�Ɖ͘�ϰϳϱϮʹϰϳϱϵ

��^�ϭϱϮ͘Ϯϱ

�ůƉĞƌ͕�/͕͘�&ƌĞŶĞƚƚĞ͕�D͕͘�>ĂďƌŝĞ͕�^͘�;ϮϬϭϭͿ͘�&ƵŶŐĂů�
ďŝŽůŽŐǇ�ϭϭϱ͕�ϭϮϱϵͲϭϮϲϵ͕�ϭϬ�^ĞƉƚĞŵďĞƌ�ϮϬϭϭ 
ZŝďŽƐŽŵĂů��E��ƉŽůǇŵŽƌƉŚŝƐŵƐ�ŝŶ�ƚŚĞ�ǇĞĂƐƚ�
'ĞŽƚƌŝĐŚƵŵ�ĐĂŶĚŝĚƵŵ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϰϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϰϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Dipodascaceae Yarrowia Yarrowia lipolytica �ĂŝƌǇ

'ŬĂƚǌŝŽŶŝƐ͕�<͕͘�,ĞǁƐŽŶ͕�>͕͘�,ŽůůŽǁŽŽĚ͕�d͕͘�,Žƌƚ͕�:͕͘��ŚƌŝƐƚŝĞ��͘Z͕͘�
>ŝŶĨŽƌƚŚ͕�Z͘^͘d͘�;ϮϬϭϯͿ͘��ĨĨĞĐƚ�ŽĨ�zĂƌƌŽǁŝĂ�ůŝƉŽůǇƚŝĐĂ�ŽŶ�ďůƵĞ�
ĐŚĞĞƐĞ�ŽĚŽƵƌ�ĚĞǀĞůŽƉŵĞŶƚ͗�&ůĂƐŚ�ƉƌŽĨŝůĞ�ƐĞŶƐŽƌǇ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�
ŵŝĐƌŽďŝŽůŽŐŝĐĂů�ŵŽĚĞůƐ�ĂŶĚ�ĐŚĞĞƐĞƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů͕�
sŽůƵŵĞ�ϯϬ͕�/ƐƐƵĞ�ϭ͕�DĂǇ�ϮϬϭϯ͕�WĂŐĞƐ�ϴͲϭϯ

��^�ϲϭϮϰ

sĂŶ�ĚĞ�tĂůƚ͕�:͘W͕͘�sŽŶ��ƌǆ͕�:͘�͘�;ϭϵϴϬͿ͘�dŚĞ�ǇĞĂƐƚ�
ŐĞŶƵƐ�zĂƌƌŽǁŝĂ�ŐĞŶ͘�ŶŽǀ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�
ϰϲ͕�ϱϭϳͲϱϮϭ͘

Fungi Ascomycota Dipodascaceae Yarrowia Yarrowia lipolytica �ĂŝƌǇ
�ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͕͘��;�ĚƐ͘Ϳ͘�;ϮϬϬϯͿ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�
ĂŶĚ�ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘� ��^�ϲϭϮϰ

sĂŶ�ĚĞ�tĂůƚ͕�:͘W͕͘�sŽŶ��ƌǆ͕�:͘�͘�;ϭϵϴϬͿ͘�dŚĞ�ǇĞĂƐƚ�
ŐĞŶƵƐ�zĂƌƌŽǁŝĂ�ŐĞŶ͘�ŶŽǀ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�
ϰϲ͕�ϱϭϳͲϱϮϭ͘

Fungi Ascomycota Incertae sedis Diutina Diutina rugosa �ĂŝƌǇ

^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͘�;ϭϵϵϬͿ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϭ;ϯͲϰͿ͗ϮϴϵͲϯϬϯ͘

��^�ϲϭϯ

<ŚƵŶŶĂŵǁŽŶŐ͕�W͕͘�>ĞƌƚǁĂƚƚĂŶĂƐĂŬƵů͕�E͕͘�
:ŝŶĚĂŵŽƌĂŬŽƚ͕�^͕͘�>ŝŵƚŽŶŐ͕�^͕͘�>ĂĐŚĂŶĐĞ͕�DͲ�͘�;ϮϬϭϱͿ͘�
�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ĚŝƵƚŝŶĂ�ŐĞŶ͘�ŶŽǀ͘�ĚŝƵƚŝŶĂ�ƐŝĂŵĞŶƐŝƐ͕�
Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ĂŶĚ�ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�ĐĂŶĚŝĚĂ�ĐĂƚĞŶƵůĂƚĂ͕
ĐĂŶĚŝĚĂ�ŵĞƐŽƌƵŐŽƐĂ͕�ĐĂŶĚŝĚĂ�ŶĞŽƌƵŐŽƐĂ͕�ĐĂŶĚŝĚĂ�
ƉƐĞƵĚŽƌƵŐŽƐĂ͕�ĐĂŶĚŝĚĂ�ƌĂŶŽŶŐĞŶƐŝƐ͕�ĐĂŶĚŝĚĂ�ƌƵŐŽƐĂ�
ĂŶĚ�ĐĂŶĚŝĚĂ�ƐĐŽƌǌĞƚƚŝĂĞ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ�ĚŝƵƚŝŶĂ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�Θ��ǀŽůƵƚŝŽŶĂƌǇ�
DŝĐƌŽďŝŽůŽŐǇ͕�ϲϱ;ϭϮͿ͕�ϰϳϬϭ͘

Fungi Ascomycota Incertae sedis Starmerella Starmerella etchellsii WůĂŶƚ��ĂƐĞĚ

�ŽƚŽŶ͕��͕͘��ŽƚŽŶ͕�D͕͘�>ĞǀĞƌƚ͕��͕͘��ĂƐĂƌĞŐŽůĂ͕�^͕͘�^ŽŚŝĞƌ͕��͘�;ϮϬϬϲͿ͘�
zĞĂƐƚ�ĞĐŽůŽŐǇ�ŝŶ�&ƌĞŶĐŚ�ĐŝĚĞƌ�ĂŶĚ�ďůĂĐŬ�ŽůŝǀĞ�ŶĂƚƵƌĂů�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘��Ɖƌ�ϭϱ͖ϭϬϴ;ϭͿ͗ϭϯϬͲϱ͘�

��^�ϭϳϱϬ

^ĂŶƚŽƐ͕��͘Z͘K͕͘�>ĞŽŶ͕�D͘W͕͘��ĂƌƌŽƐ͕�<͘K͕͘�&ƌĞŝƚĂƐ͕�
>͘&͘�͕͘�ZŽƐĂ͕��͘�͘�;ϮϬϭϴͿ͘�^ƚĂƌŵĞƌĞůůĂ�ĐĂŵĂƌŐŽŝ
Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ƐƚĂƌŵĞƌĞůůĂ�ŝůŚĞƵƐĞŶƐŝƐ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘
ƐƚĂƌŵĞƌĞůůĂ�ůŝƚŽƌĂůŝƐ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ƐƚĂƌŵĞƌĞůůĂ
ŽƉƵŶƚŝĂĞ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ƐƚĂƌŵĞƌĞůůĂ�ƌŽƵďŝŬŝŝ�Ĩ͘Ă͘�ƐƉ͘
ŶŽǀ͘�ĂŶĚ�ƐƚĂƌŵĞƌĞůůĂ�ǀŝƚĂĞ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ŝƐŽůĂƚĞĚ
ĨƌŽŵ�ĨůŽǁĞƌƐ�ĂŶĚ�ďĞĞƐ͕�ĂŶĚ�ƚƌĂŶƐĨĞƌ�ŽĨ�ƌĞůĂƚĞĚ
ĐĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ�ƐƚĂƌŵĞƌĞůůĂ�ĂƐ�ŶĞǁ
ĐŽŵďŝŶĂƚŝŽŶƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ
ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ͕�ϲϴ;ϰͿ͘

Fungi Ascomycota Incertae sedis Starmerella Starmerella stellata �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŚĂƌŽĞŶĐŚĂŝ͕��͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͘�;ϭϵϵϳͿ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�
ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�ĂŶĚ�
tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

�d���ϭϬϲϳϯ�
Ͳ ��^�ϭϱϳ

^ĂŶƚŽƐ͕��͘Z͘K͕͘�>ĞŽŶ͕�D͘W͕͘��ĂƌƌŽƐ͕�<͘K͕͘�&ƌĞŝƚĂƐ͕�
>͘&͘�͕͘�ZŽƐĂ͕��͘�͘�;ϮϬϭϴͿ͘�^ƚĂƌŵĞƌĞůůĂ�ĐĂŵĂƌŐŽŝ
Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ƐƚĂƌŵĞƌĞůůĂ�ŝůŚĞƵƐĞŶƐŝƐ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘
ƐƚĂƌŵĞƌĞůůĂ�ůŝƚŽƌĂůŝƐ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ƐƚĂƌŵĞƌĞůůĂ
ŽƉƵŶƚŝĂĞ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ƐƚĂƌŵĞƌĞůůĂ�ƌŽƵďŝŬŝŝ�Ĩ͘Ă͘�ƐƉ͘
ŶŽǀ͘�ĂŶĚ�ƐƚĂƌŵĞƌĞůůĂ�ǀŝƚĂĞ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ŝƐŽůĂƚĞĚ
ĨƌŽŵ�ĨůŽǁĞƌƐ�ĂŶĚ�ďĞĞƐ͕�ĂŶĚ�ƚƌĂŶƐĨĞƌ�ŽĨ�ƌĞůĂƚĞĚ
ĐĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ�ƐƚĂƌŵĞƌĞůůĂ�ĂƐ�ŶĞǁ
ĐŽŵďŝŶĂƚŝŽŶƐ͘�/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ
ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ͕�ϲϴ;ϰͿ͘

Fungi Ascomycota Microascaceae Scopulariopsis Scopulariopsis flava �ĂŝƌǇ
ZŽƉĂƌƐ͕�:͕͘��ƌƵĂƵĚ͕��͕͘�>ĂĐŽƐƚĞ͕�^͕͘��ƵƉŽŶƚ͕�:͘�;ϮϬϭϮͿ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϮϬϭϮ͘��Ɖƌ�ϭϲ͖ϭϱϱ;ϯͿ͗ϭϵϵͲϮϭϬ͘���ƚĂǆŽŶŽŵŝĐ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�
ŽǀĞƌǀŝĞǁ�ŽĨ�ĐŚĞĞƐĞ�ĨƵŶŐŝ͘�

��^�ϮϬϳ͘ϲϭ
DŽƌƚŽŶ͕�&͘:͕͘�^ŵŝƚŚ͕�'͘�;ϭϵϲϯͿ͘�DǇĐŽůŽŐŝĐĂů�WĂƉĞƌƐ�
ϴϲ͗�ϭͲϵϲ͘�

Fungi Ascomycota Microascaceae Scopulariopsis Scopulariopsis flava �ĂŝƌǇ

^ƉŽƚƚŝ͕��͕͘��ĞƌŶŝ͕��͕͘��ĂĐĐŚŝŽůŝ͕��͘�;ϮϬϬϴͿ͘��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�
�ƉƉůŝĐĂƚŝŽŶƐ�ŽĨ�DŽůĚƐ͘�DĞĂƚ��ŝŽƚĞĐŚŶŽůŽŐǇ�WĂƌƚ�//͕�ϭϴϭͲϭϵϱ

DŽƌĞĂƵ͕��͕͘�ϭϵϳϵ͘�EŽŵĞŶĐůĂƚƵƌĞ�ĚĞƐ�WĞŶŝĐŝůůŝƵŵ�ƵƚŝůĞƐ�ă�ůĂ�
ƉƌĠƉĂƌĂƚŝŽŶ�ĚƵ��ĂŵĞŵďĞƌƚ͘�>Ăŝƚ�ϱϵ�ϮϭϵͲϮϯϯ

��^�ϮϬϳ͘ϲϭ

DŽƌƚŽŶ͕�&͘:͕͘�^ŵŝƚŚ͕�'͘�;ϭϵϲϯͿ͘�DǇĐŽůŽŐŝĐĂů�WĂƉĞƌƐ�
ϴϲ͗�ϭͲϵϲ͘�

Fungi Ascomycota Nectriaceae Bisifusarium Bisifusarium 
domesticum �ĂŝƌǇ

ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘�sĂŶ�ĚĞŶ��ŽŽŵƐ͕�^͕͘�'ĂůǌǇ͕�W͕͘��ŝĞƵ͕��͘�;ϭϵϵϱͿ͘�
^ƚƵĚǇ�ŽĨ�ŐƌŽǁƚŚ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ��ǇůŝŶĚƌŽĐĂƌƉŽŶ�ƐƉ͕͘�Ă�ŵŽƵůĚ�ŝƐŽůĂƚĞĚ�
ĨƌŽŵ�ƐĂŝŶƚ�ŶĞĐƚĂŝƌĞ�ĐŚĞĞƐĞ͘��ŚĞŵ�DŝŬƌŽďŝŽů�dĞĐŚŶŽů�>ĞďĞŶƐ�ϭϳ͕�
ϭϲϵͲϭϳϭ͘

��^�ϰϯϰ͘ϯϰ

>ŽŵďĂƌĚ͕�>͕͘�ǀĂŶ�ĚĞƌ�DĞƌǁĞ͕�E͘�͘�Ğƚ�Ăů͘�;ϮϬϭϱͿ͘�
'ĞŶĞƌŝĐ�ĐŽŶĐĞƉƚƐ�ŝŶ�ŶĞĐƚƌŝĂĐĞĂĞ�Ͳ�ƐĐŝĞŶĐĞĚŝƌĞĐƚ͘�
^ƚƵĚŝĞƐ�ŝŶ�DǇĐŽůŽŐǇ͕�ϴϬ;ϴϬͿ͕�ϭϴϵͲϮϰϱ͘

Fungi Ascomycota Nectriaceae Fusarium Fusarium venenatum �ĂŝƌǇ

dŚƌĂŶĞ͕�h͘�;ϮϬϬϳͿ͘�&ƵŶŐĂů�ƉƌŽƚĞŝŶ�ĨŽƌ�ĨŽŽĚ͘�/Ŷ͗��ŝũŬƐƚĞƌŚƵŝƐ͕�:͕͘�
^ĂŵƐŽŶ͕͘�Z͘�͘�;�ĚƐ͘Ϳ͕�&ŽŽĚ�DǇĐŽůŽŐǇ͘���ŵƵůƚŝĨĂĐĞƚĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�
ĨƵŶŐŝ�ĂŶĚ�ĨŽŽĚ͘��Z��WƌĞƐƐ͕��ŽĐĂ�ZĂƚŽŶ͕�ƉƉ͘�ϯϱϯͲϯϲϬ͘ ��^�ϰϱϴ͘ϵϯ

EŝƌĞŶďĞƌŐ͕�,͘/͘�;ϭϵϵϱͿ͘�DŽƌƉŚŽůŽŐŝĐĂů�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�
ŽĨ�&ƵƐĂƌŝƵŵ�ƐĂŵďƵĐŝŶƵŵ�&ƵĐŬĞů�ƐĞŶƐƵ�ƐƚƌŝĐƚŽ͕�&͘�
ƚŽƌƵůŽƐƵŵ�;�ĞƌŬ͘�Θ��Ƶƌƚ͘Ϳ�EŝƌĞŶďĞƌŐ�ĐŽŵď͘�ŶŽǀ͘�ĂŶĚ�
&͘ ǀĞŶĞŶĂƚƵŵ�EŝƌĞŶďĞƌŐ�ƐƉ͘�ŶŽǀ͘�DǇĐŽƉĂƚŚŽůŽŐŝĂ
ϭϮϵ͕�ϭϯϭͲϭϰϭ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϰϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϰϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Candida Candida intermedia �ĂŝƌǇ
EĂŚĂďŝĞŚ͕�&͘�ĂŶĚ�^ĐŚŵŝĚƚ͕�:͘>͘�;ϭϵϵϬͿ͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ǇĞĂƐƚ�ĨůŽƌĂ�
ĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ�ƐŽŵĞ�ǁŝĚĞ�ǀĂƌŝĞƚŝĞƐ�ŽĨ�ŐŽĂƚ�ĐŚĞĞƐĞ͘�>Ăŝƚ͘�ϳϬ͕�
ϯϮϱͲϯϰϯ͘

��^�ϱϳϮ
>ĂŶŐĞƌŽŶ͕�D͕͘�'ƵĞƌƌĂ͕�W͘�;ϭϵϯϴͿ͘�EŽƵǀĞůůĞƐ�
ƌĞĐŚĞƌĐŚĞƐ�ĚĞ�ǌǇŵŽůŽŐŝĞ�ŵĠĚŝĐĂůĞ͘��ŶŶĂůĞƐ�ĚĞ�
WĂƌĂƐŝƚŽůŽŐŝĞ�,ƵŵĂŝŶĞ��ŽŵƉĂƌĠĞ͘�ϭϲ;ϱͿ͗ϰϮϵͲϰϳϲ

Fungi Ascomycota Saccharomycetaceae Candida Candida mogii WůĂŶƚ��ĂƐĞĚ

�ŚĞŶ͕�y͕͘�zĂŶ͕�D͕͘�yŝĞ͕�&͕͘��Ăŝ͕�:͕͘�>ŝ͕��͘�Θ�tĂŶŐ͕��͘�Ğƚ�Ăů͘�;ϮϬϭϰͿ͘��ŝŽƚŝŶ�
ĞŶŚĂŶĐĞƐ�ƐĂůƚ�ƚŽůĞƌĂŶĐĞ�ŽĨ�ƚŽƌƵůŽƉƐŝƐ�ŵŽŐŝŝ͘��ŶŶĂůƐ�ŽĨ�DŝĐƌŽďŝŽůŽŐǇ͕�
ϲϱ;ϭͿ͕�ϯϵϯͲϯϵϴ͘ ��^�ϱϳϭϯ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�
s͘ ;ϮϬϭϭͿ͘�DĞƚŚŽĚƐ�ĨŽƌ�ŝƐŽůĂƚŝŽŶ͕�ƉŚĞŶŽƚǇƉŝĐ
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚƐ͘�/Ŷ͗�&Ğůů�
:t͕��ŽĞŬŚŽƵƚ�d�;ĞĚƐͿ�dŚĞ�zĞĂƐƚƐ͕���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�
;<ƵƌƚǌŵĂŶ��W͕�ϱƚŚ�ĞĚŶ͘��ůƐĞǀŝĞƌ͕��ŵƐƚĞƌĚĂŵ͕�ƉƉ�
ϵϴϳͲϭϮϳϴ͘

Fungi Ascomycota Saccharomycetaceae Candida Candida oleophila �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ƌŽďǇ͕�^͕͘��ŽŚĞŶ͕�>͕͘��ĂǀŝƐ͕��͕͘�tĞŝƐƐ͕��͕͘�,ŽƌĞƐ͕��͕͘��ŚĂůƵƚǌ͕��͕͘�<Žƚǌ͕�
,͕͘�<ĞƌĂŶƚǌƵƌ͕�D͕͘�^ŚĂĐŚŶĂŝ͕��͘�;ϭϵϵϴͿ͘��ŽŵŵĞƌĐŝĂů�ƚĞƐƚŝŶŐ�ŽĨ��ƐƉŝƌĞ͗�
Ă�ǇĞĂƐƚ�ƉƌĞƉĂƌĂƚŝŽŶ�ĨŽƌ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�ĐŽŶƚƌŽů�ŽĨ�ƉŽƐƚŚĂƌǀĞƐƚ�ĚĞĐĂǇ�
ŽĨ�ĐŝƚƌƵƐ͘��ŝŽů͘��ŽŶƚƌŽů�ϭϮ͕�ϵϳͲϭϬϭ

��^�ϮϮϭϵ

DŽŶƚƌŽĐŚĞƌ͕�Z͘�;ϭϵϲϳͿ͘�YƵĞůƋƵĞƐ�ŶŽƵǀĞůůĞƐ�ĞƐƉğĐĞƐ�
Ğƚ�ǀĂƌŝĠƚĠƐ�ĚƵ�ŐĞŶƌĞ��ĂŶĚŝĚĂ�;>ĞǀƵƌĞƐ�ĂƐƉŽƌŽŐğŶĞƐͿ͘�
ZĞǀ�DǇĐŽů�ϯϮ�ϲϵͲϵϮ

Fungi Ascomycota Saccharomycetaceae Candida Candida sake �ĂŝƌǇ
EĂŚĂďŝĞŚ͕�&͘�ĂŶĚ�^ĐŚŵŝĚƚ͕�:͘>͘�;ϭϵϵϬͿ͘�^ƚƵĚǇ�ŽĨ�ƚŚĞ�ǇĞĂƐƚ�ĨůŽƌĂ�
ĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ�ƐŽŵĞ�ǁŝĚĞ�ǀĂƌŝĞƚŝĞƐ�ŽĨ�ŐŽĂƚ�ĐŚĞĞƐĞ͘�>Ăŝƚ͘�ϳϬ͕�
ϯϮϱͲϯϰϯ͘

��^�ϭϱϵ
DĞǇĞƌ͕�^͘�͕͘��ŚĞĂƌŶ͕��͘'͘�;ϭϵϴϯͿ͗�sĂůŝĚĂƚŝŽŶ�ŽĨ�ƚŚĞ�
ŶĂŵĞƐ�ŽĨ�ƐŽŵĞ��ĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ͘�DǇĐŽƚĂǆŽŶ�ϭϳ͗�
ϮϵϳͲϮϵϴ

Fungi Ascomycota Saccharomycetaceae Candida Candida tropicalis WůĂŶƚ��ĂƐĞĚ

�ŽƵůŝŶ͕�W͕͘�&ĂƌĂŚ͕��͕͘��ƐƐĂŶǀŽ͕�:͕͘�^ƉŝůůŵĂŶŶ͕�,͕͘�WƵŚĂŶ͕��͘�;ϮϬϬϲͿ͘�
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�ŽĨ�ĂƚƚŝĠŬĠ͕�Ă�ĨĞƌŵĞŶƚĞĚ�ĐĂƐƐĂǀĂ�
ƉƌŽĚƵĐƚ͕

ĚƵƌŝŶŐ�ƚƌĂĚŝƚŝŽŶĂů�ƐŵĂůůͲƐĐĂůĞ�ƉƌĞƉĂƌĂƚŝŽŶ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϬϲ�
ϭϯϭʹϲ

�d���ϰϱϲϯ

�ĞƌŬŚŽƵƚ͕��͘D͘�;ϭϵϮϯͿ͘��Ğ�ƐĐŚŝŵŵĞůŐĞƐůĂĐŚƚĞŶ�
DŽŶŝůŝĂ͕�KŝĚŝƵŵ͕�KŽƐƉŽƌĂ�ĞŶ�dŽƌƵůĂ͗�ϰϰ�

Fungi Ascomycota Saccharomycetaceae Candida Candida zemplinina �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

hƌƐŽ͕�Z͕͘�ZĂŶƚƐŝŽƵ͕�<͕͘��ŽůĐŝ�ZŽůůĞ͕�>͕͘��Žŵŝ͕�'͕͘��ŽĐŽůŝŶ͕�>͘�;ϮϬϬϴͿ͘�
zĞĂƐƚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚǇŶĂŵŝĐƐ�ĚƵƌŝŶŐ�ƐǁĞĞƚ�ǁŝŶĞ�ƉƌŽĚƵĐƚŝŽŶ�ĂƐ�
ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ŵŽůĞĐƵůĂƌ�ŵĞƚŚŽĚƐ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϴ�ϭϬϱϯʹϭϬϲϮ ��^�ϵϰϵϰ

^ŝƉŝĐǌŬŝ͕�D͘�;ϮϬϬϯͿ͘��ĂŶĚŝĚĂ�ǌĞŵƉůŝŶŝŶĂ�ƐƉ͘�ŶŽǀ͕͘�
ĂŶ�ŽƐŵŽƚŽůĞƌĂŶƚ�ĂŶĚ�ƉƐǇĐŚƌŽƚŽůĞƌĂŶƚ�ǇĞĂƐƚ�ƚŚĂƚ�
ĨĞƌŵĞŶƚƐ�ƐǁĞĞƚ�ďŽƚƌǇƚŝǌĞĚ�ǁŝŶĞƐ͘�/Ŷƚ�:�^ǇƐƚĞŵ��ǀŽů�
DŝĐƌŽďŝŽů�ϱϯ͗�ϮϬϳϵʹϮϬϴϯ͘

Fungi Ascomycota Saccharomycetaceae Candida Candida zeylanoides �ĂŝƌǇ

^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͘�;ϭϵϵϬͿ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͕͘�ϭϭ;ϯͲϰͿ͕�ϮϴϵͲϯϬϯ

�d���ϮϬϯϱϲ

dƐƵŝ͕�d͘,͘D͕͘��ĂŶŝĞů͕�,͘D͕͘��ZŽďĞƌƚ͕�s͕͘�DĞǇĞƌ͕�t͘�
;ϮϬϬϴͿ͘�ZĞͲĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ƉŚǇůŽŐĞŶǇŽĨ�ĐůŝŶŝĐĂůůǇ�
ƌĞůĞǀĂŶƚ��ĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĂůůŝĞĚ�ŐĞŶĞƌĂ�ďĂƐĞĚ�ŽŶ�
ŵƵůƚŝŐĞŶĞ�ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϴ�ϲϱϭʹϲϱϵ� 
<ƵƌƚǌŵĂŶ͕��͘W͕͘�^ƵǌƵŬŝ͕�D͘�;ϮϬϭϬͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ĂŶĂůǇƐŝƐ�ŽĨ�ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�
YͲϵ�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕
DĞǇĞƌŽǌǇŵĂ͕�DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ
^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�DǇĐŽƐĐŝĞŶĐĞ�ϱϭ͕�ϮͲϭϰ

Fungi Ascomycota Saccharomycetaceae Cyberlindnera Cyberlindnera jadinii �ĂŝƌǇ
dŚƌĂŶĞ͕�h͘�;ϮϬϬϳͿ͘�&ƵŶŐĂů�ƉƌŽƚĞŝŶ�ĨŽƌ�ĨŽŽĚ͘�/Ŷ͗��ŝũŬƐƚĞƌŚƵŝƐ͕�:͕͘�
^ĂŵƐŽŶ͕�Z͘�͘�;�ĚƐ͘Ϳ͕�&ŽŽĚ�DǇĐŽůŽŐǇ͘���ŵƵůƚŝĨĂĐĞƚĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�
ĨƵŶŐŝ�ĂŶĚ�ĨŽŽĚ͘��Z��WƌĞƐƐ͕��ŽĐĂ�ZĂƚŽŶ͕�ƉƉ͘�ϯϱϯͲϯϲϬ͘

��^�ϱϲϬϵ
DŝŶƚĞƌ͕��͘t͘�;ϮϬϬϵͿ͘��ǇďĞƌůŝŶĚŶĞƌĂ͕�Ă�ƌĞƉůĂĐĞŵĞŶƚ�
ŶĂŵĞ�ĨŽƌ�>ŝŶĚŶĞƌĂ�<ƵƌƚǌŵĂŶ�Ğƚ�Ăů͕͘�ŶŽŵ͘�ŝůůĞŐŝƚ͘�
DǇĐŽƚĂǆŽŶ͘�ϭϭϬ͕�ϰϳϯͲϰϳϲ͘

Fungi Ascomycota Saccharomycetaceae Cyberlindnera Cyberlindnera mrakii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ƌƚĞŶ͕�,͕͘�dĂŶŐƵůĞƌ͕�,͘�;ϮϬϭϬͿ͘�/ŶĨůƵĞŶĐĞ�ŽĨ�tŝůůŝŽƉƐŝƐ�ƐĂƚƵƌŶƵƐ�
ǇĞĂƐƚƐ�ŝŶ�ĐŽŵďŝŶĂƚŝŽŶ�ǁŝƚŚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ŽŶ�ǁŝŶĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�>Ğƚƚ��ƉƉů�DŝĐƌŽďŝŽů͘�ϱϬ͕�ϰϳϰͲϵ͘� ��^�ϭϳϬϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϭϬͿ͘�^ǇƐƚĞŵĂƚŝĐƐ�ŽĨ�
ŵĞƚŚĂŶŽů�ĂƐƐŝŵŝůĂƚŝŶŐ�ǇĞĂƐƚƐ�ĂŶĚ�ŶĞŝŐŚďŽƌŝŶŐ�ƚĂǆĂ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ�WĞƚĞƌŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�Ă�ŶĞǁ�ŵĞŵďĞƌ�ŽĨ�ƚŚĞ�
^ĂĐĐŚĂƌŽŵǇĐĞƚĂůĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϭϬ͕�ϯϱϯͲϲϭ͘

Fungi Ascomycota Saccharomycetaceae Debaryomyces Debaryomyces hansenii �ĂŝƌǇ

'ĞƌŽŶŝŬŽƵ͕��͕͘�^ƌŝŵĂŚĂĞĂŬ͕�d͕͘�ZĂŶƚƐŝŽƵ͕�<͕͘�dƌŝĂŶƚĂĨŝůůŝĚŝƐ͕�'͕͘�>ĂƌƐĞŶ͕�
E͕͘�:ĞƐƉĞƌƐĞŶ͕�>͘�;ϮϬϮϬͿ͘�KĐĐƵƌƌĞŶĐĞ�ŽĨ�zĞĂƐƚƐ�ŝŶ�tŚŝƚĞͲ�ƌŝŶĞĚ�
�ŚĞĞƐĞƐ͗�DĞƚŚŽĚŽůŽŐŝĞƐ�ĨŽƌ�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ͕�^ƉŽŝůĂŐĞ�WŽƚĞŶƚŝĂů�ĂŶĚ�
'ŽŽĚ�DĂŶƵĨĂĐƚƵƌŝŶŐ�WƌĂĐƚŝĐĞƐ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�KĐƚ�ϭϱ͖ϭϭ͗ϱϴϮϳϳϴ͘�
ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϮϬ͘ϱϴϮϳϳϴ͘�WD/�͗�ϯϯϭϳϴϭϲϯ͖�WD�/�͗�
WD�ϳϱϵϯϳϳϯ͘

��^�ϳϲϳ�

:ĂĐƋƵĞƐ͕�E͕͘�DĂůůĞƚ͕�^͕͘��ĂƐĂƌĞŐŽůĂ͕�^͘�;ϮϬϬϵͿ͘�
�ĞůŝŵŝƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ��ĞďĂƌǇŽŵǇĐĞƐ�
ŚĂŶƐĞŶŝŝ�ĐŽŵƉůĞǆ�ďǇ�ŝŶƚƌŽŶ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�/Ŷƚ�:�
^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϵ;Wƚ�ϱͿ͕�ϭϮϰϮͲϱϭ

Fungi Ascomycota Saccharomycetaceae Debaryomyces Debaryomyces hansenii WůĂŶƚ��ĂƐĞĚ

�ƌƌŽǇŽͲ>ſƉĞǌ͕�&͘E͕͘�YƵĞƌŽů͕��͕͘��ĂƵƚŝƐƚĂͲ'ĂůůĞŐŽ͕�:͕͘�'ĂƌƌŝĚŽͲ
&ĞƌŶĄŶĚĞǌ͕��͘�;ϮϬϬϴͿ͘�ZŽůĞ�ŽĨ�ǇĞĂƐƚƐ�ŝŶ�ƚĂďůĞ�ŽůŝǀĞ�ƉƌŽĚƵĐƚŝŽŶ͘�
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘��ĞĐ�ϭϬ͖ϭϮϴ;ϮͿ͗ϭϴϵͲϵϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϬϴ͘Ϭϴ͘Ϭϭϴ͘��ƉƵď�ϮϬϬϴ�^ĞƉ�ϱ͘�WD/�͗�ϭϴϴϯϱϱϬϮ͘

��^�ϳϲϳ�

:ĂĐƋƵĞƐ͕�E͕͘�DĂůůĞƚ͕�^͕͘��ĂƐĂƌĞŐŽůĂ͕�^͘�;ϮϬϬϵͿ͘�
�ĞůŝŵŝƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ��ĞďĂƌǇŽŵǇĐĞƐ�
ŚĂŶƐĞŶŝŝ�ĐŽŵƉůĞǆ�ďǇ�ŝŶƚƌŽŶ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�/Ŷƚ�:�
^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϵ;Wƚ�ϱͿ͕�ϭϮϰϮͲϱϭ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϰϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϰϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Debaryomyces Debaryomyces hansenii DĞĂƚ

>ĂƌĂŶũŽ͕�D͕͘�WŽƚĞƐ͕�D͘�͕͘��ůŝĂƐ͕�D͘�;ϮϬϭϵͿ͘�ZŽůĞ�ŽĨ�^ƚĂƌƚĞƌ��ƵůƚƵƌĞƐ�ŽŶ�
ƚŚĞ�^ĂĨĞƚǇ�ŽĨ�&ĞƌŵĞŶƚĞĚ�DĞĂƚ�WƌŽĚƵĐƚƐ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�ϮϬϭϵ��Ɖƌ�
Ϯϲ͖ϭϬ͗ϴϱϯ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϭϵ͘ϬϬϴϱϯ͘�WD/�͗�ϯϭϭϯϯϵϵϯ͖�WD�/�͗�
WD�ϲϱϮϰϳϮϵ͘

��^�ϳϲϳ

:ĂĐƋƵĞƐ͕�E͕͘�DĂůůĞƚ͕�^͕͘��ĂƐĂƌĞŐŽůĂ͕�^͘�;ϮϬϬϵͿ͘�
�ĞůŝŵŝƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ��ĞďĂƌǇŽŵǇĐĞƐ�
ŚĂŶƐĞŶŝŝ�ĐŽŵƉůĞǆ�ďǇ�ŝŶƚƌŽŶ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�/Ŷƚ�:�
^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϵ;Wƚ�ϱͿ͕�ϭϮϰϮͲϱϭ

Fungi Ascomycota Saccharomycetaceae Debaryomyces Debaryomyces hansenii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŚĂƌŽĞŶĐŚĂŝ͕��͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͘�;ϭϵϵϳͿ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�
ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�ĂŶĚ�
tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

��^�ϳϲϳ�

:ĂĐƋƵĞƐ͕�E͕͘�DĂůůĞƚ͕�^͕͘��ĂƐĂƌĞŐŽůĂ͕�^͕͘�;ϮϬϬϵͿ͘�
�ĞůŝŵŝƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ��ĞďĂƌǇŽŵǇĐĞƐ�
ŚĂŶƐĞŶŝŝ�ĐŽŵƉůĞǆ�ďǇ�ŝŶƚƌŽŶ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͘�/Ŷƚ�:�
^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů͘�ϱϵ;Wƚ�ϱͿ͕�ϭϮϰϮͲϱϭ

Fungi Ascomycota Saccharomycetaceae Dekkera Dekkera bruxellensis �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͘�;�ĚƐ͘Ϳ͘�;ϮϬϬϯͿ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�ĂŶĚ�
ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘� ��^�ϳϰ

sĂŶ�ĚĞƌ�tĂůƚ͕�:͘W͘�;ϭϵϲϰͿ͘��ĞŬŬĞƌĂ͕�Ă�ŶĞǁ�ŐĞŶƵƐ�ŽĨ�
ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�
ϯϬ͕�ϮϳϯͲϮϴϬ͘

Fungi Ascomycota Saccharomycetaceae Dekkera Dekkera claussenii WůĂŶƚ��ĂƐĞĚ

:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͘�;ϮϬϭϰͿ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶDŝĐƌŽďŝŽůŽŐǇ͕�
�ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�
&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�
sŽů͘�ϭϯ

�d���ϭϬϱϲϮ

ZŽĚĞƌ͕��͕͘�<ŽŶŝŐ͕�,͕͘�&ƌŽŚůŝĐŚ͕�:͘�;ϮϬϬϳͿ͘ 
^ƉĞĐŝĞƐͲƐƉĞĐŝĨŝĐ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ��ĞŬŬĞƌĂͬ
�ƌĞƚƚĂŶŽŵǇĐĞƐ�ǇĞĂƐƚƐ�ďǇ�ĨůƵŽƌĞƐĐĞŶƚůǇ�ůĂďĞůĞĚ��E��
ƉƌŽďĞƐ�ƚĂƌŐĞƚŝŶŐ�ƚŚĞ�Ϯϲ^�ƌZE� 
&�D^�zĞĂƐƚ�ZĞƐ�ϳ;ϲͿ͕�ϭϬϭϯͲϭϬϮϲ͘

Fungi Ascomycota Saccharomycetaceae Diutina Diutina catenulata �ĂŝƌǇ

ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͘�;ϭϵϵϲͿ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�ǇĞĂƐƚƐ�
ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ�ďůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�sŽů�
Ϯϴ͘ ϯϵϯͲϰϬϰ

��^�ϱϲϱ

<ŚƵŶŶĂŵǁŽŶŐ͕�W͕͘��>ĞƌƚǁĂƚƚĂŶĂƐĂŬƵů͕�E͕͘��
:ŝŶĚĂŵŽƌĂŬŽƚ͕�^͕͘�>ŝŵƚŽŶŐ͕�^͘�ĂŶĚ�>ĂĐŚĂŶĐĞ͕�
D͘�͘�;ϮϬϭϱͿ͘��ĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ŝƵƚŝŶĂ�ŐĞŶ͘�EŽǀ͕͘
�ŝƵƚŝŶĂ�ƐŝĂŵĞŶƐŝƐ͕�Ĩ͘Ă͘�ƐƉ͘�EŽǀ͘�ĂŶĚ�ƌĞĂƐƐŝŐŶŵĞŶƚ
ŽĨ��ĂŶĚŝĚĂ�ĐĂƚĞŶƵůĂƚĂ͕��ĂŶĚŝĚĂ�ŵĞƐŽƌƵŐŽƐĂ͕
�ĂŶĚŝĚĂ�ŶĞŽƌƵŐŽƐĂ͕��ĂŶĚŝĚĂ�ƉƐĞƵĚŽƌƵŐŽƐĂ͕
�ĂŶĚŝĚĂ�ƌĂŶŽŶŐĞŶƐŝƐ͕��ĂŶĚŝĚĂ�ƌƵŐŽƐĂ�ĂŶĚ��ĂŶĚŝĚĂ
ƐĐŽƌǌĞƚƚŝĂĞ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ��ŝƵƚŝŶĂ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘
DŝĐƌŽďŝŽů͘�ϲϱ͕�ϰϳϬϭͲϰϳϬϵ͘�Ͳ��ŝĚĚĞŶƐ͕�,͘�͕͘�Θ�>ŽĚĚĞƌ͕
:͕͘�ϭϵϰϮ

Fungi Ascomycota Saccharomycetaceae Hanseniaspora Hanseniaspora 
guilliermondii

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

DŽƌĞŝƌĂ͕�E͕͘�DĞŶĚĞƐ͕�&͕͘�'ƵĞĚĞƐ�ĚĞ�WŝŶŚŽ͕�W͕͘�,ŽŐŐ͕�d͕͘�sĂƐĐŽŶĐĞůŽƐ͕�
/͘ ;ϮϬϬϴͿ͘�,ĞĂǀǇ�ƐƵůƉŚƵƌ�ĐŽŵƉŽƵŶĚƐ͕�ŚŝŐŚĞƌ�ĂůĐŽŚŽůƐ�ĂŶĚ�ĞƐƚĞƌƐ
ƉƌŽĚƵĐƚŝŽŶ�ƉƌŽĨŝůĞ�ŽĨ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�ĂŶĚ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�
ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ŐƌŽǁŶ�ĂƐ�Ă�ƉƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŝŶ�ŐƌĂƉĞ�ŵƵƐƚ͘�/Ŷƚ�
:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϮϰ͗�ϮϯϭʹϮϯϴ͘

��^�ϰϲϱ

WŝũƉĞƌ͕��͘�;ϭϵϮϴͿ͘�΀��ŶĞǁ�,ĂŶƐĞŶŝĂƐƉŽƌĂ΁�
sĞƌŚĂŶĚĞůŝŶŐĞŶ͕�<ŽŶŝŶŬůŝũŬĞ�EĞĚĞƌůĂŶĚƐĞ��ŬĂĚĞŵŝĞ�
ǀĂŶ�tĞƚĞŶƐĐŚĂƉƉĞŶ͕��ĨĚĞůŝŶŐ�EĂƚƵƵƌŬƵŶĚĞ�ϯϳ��
ϴϲϴͲϴϳϭ

Fungi Ascomycota Saccharomycetaceae Hanseniaspora Hanseniaspora 
osmophila

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

sŝĂŶĂ͕�&͕͘�'ŝů͕�:͘s͕͘�'ĞŶŽǀĠƐ͕�^͕͘�sĂůůĠƐ͕�^͕͘�DĂŶǌĂŶĂƌĞƐ͕�W͘�;ϮϬϬϴͿ͘�
ZĂƚŝŽŶĂů�ƐĞůĞĐƚŝŽŶ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ŵŝǆĞĚ�
ƐƚĂƌƚĞƌƐ�ďĂƐĞĚ�ŽŶ�ĞƐƚĞƌ�ĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ĞŶŽůŽŐŝĐĂů�ƚƌĂŝƚƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů�Ϯϱ͗�ϳϳϴʹϳϴϱ͘

��^�ϯϭϯ

WŚĂĨĨ͕�,͘:͕͘�DŝůůĞƌ͕�D͘t͕͘�^ŚŝĨƌŝŶĞ͕�D͘�;ϭϵϱϲͿ͘�dŚĞ�
ƚĂǆŽŶŽŵǇ�ŽĨ�ǇĞĂƐƚƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ��ƌŽƐŽƉŚŝůĂ�ŝŶ�
ƚŚĞ�zŽƐĞŵŝƚĞ�ƌĞŐŝŽŶ�ŽĨ��ĂůŝĨŽƌŶŝĂ͘��ŶƚŽŶŝĞ�ǀĂŶ�
>ĞĞƵǁĞŶŚŽĞŬ�ϮϮ�ϭϰϱͲϭϲϭ

Fungi Ascomycota Saccharomycetaceae Hanseniaspora Hanseniaspora uvarum �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

DŽƌĞŝƌĂ͕�E͕͘�DĞŶĚĞƐ͕�&͕͘�'ƵĞĚĞƐ�ĚĞ�WŝŶŚŽ͕�W͕͘�,ŽŐŐ͕�d͕͘�sĂƐĐŽŶĐĞůŽƐ͕�
/͘ ;ϮϬϬϴͿ͘�,ĞĂǀǇ�ƐƵůƉŚƵƌ�ĐŽŵƉŽƵŶĚƐ͕�ŚŝŐŚĞƌ�ĂůĐŽŚŽůƐ�ĂŶĚ�ĞƐƚĞƌƐ
ƉƌŽĚƵĐƚŝŽŶ�ƉƌŽĨŝůĞ�ŽĨ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�ĂŶĚ�,ĂŶƐĞŶŝĂƐƉŽƌĂ�
ŐƵŝůůŝĞƌŵŽŶĚŝŝ�ŐƌŽǁŶ�ĂƐ�Ă�ƉƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŝŶ�ŐƌĂƉĞ�ŵƵƐƚ͘�/Ŷƚ�
:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϮϰ͗�ϮϯϭʹϮϯϴ͘

��^�ϯϭϰ

<ƌĞŐĞƌͲǀĂŶ�Zŝũ͕�E͘:͘t͘�;ϭϵϴϰͿ͘�dŚĞ�zĞĂƐƚƐ͗�Ă�
ƚĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ 
�ĚŝƚŝŽŶηϯ�ϭͲϭϬϴϮ

Fungi Ascomycota Saccharomycetaceae Kazachstania Kazachstania africana WůĂŶƚ��ĂƐĞĚ

�:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͘�;ϮϬϭϰͿ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶDŝĐƌŽďŝŽůŽŐǇ͕�
�ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�
&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�
sŽů͘�ϭϯ

�d���ϮϮϮϵϰ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͘�;ϮϬϭϭͿ͘�
dŚĞ�zĞĂƐƚƐ͗���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ͕�ϱƚŚ�ĞĚŝƚŝŽŶ͘�ϯ�sŽů͘�
�ŵƐƚĞƌĚĂŵ͗��ůƐĞǀŝĞƌ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘

Fungi Ascomycota Saccharomycetaceae Kazachstania Kazachstania exigua �ĂŝƌǇ

��ŚŽƵ͕�:͕͘�>ŝƵ͕�y͕͘�:ŝĂŶŐ͕�,͕͘��ŽŶŐ͕�D͘�;ϮϬϬϵͿ͘��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
ŵŝĐƌŽĨůŽƌĂ�ŝŶ�dŝďĞƚĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ƵƐŝŶŐ�ĚĞŶĂƚƵƌŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϳϳϬͲϱ͘

��^�ϯϳϵ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϰϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϰϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Kazachstania Kazachstania exigua �ĂŬĞƌǇ

KƚƚŽŐĂůůŝ͕�'͕͘�'Ăůůŝ͕��͕͘�&ŽƐĐŚŝŶŽ͕�Z͘�;ϭϵϵϲͿ͘�/ƚĂůŝĂŶ�ďĂŬĞƌǇ�ƉƌŽĚƵĐƚƐ�
ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƐŽƵƌĚŽƵŐŚ�͗��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƚǇƉŝĐĂů�
ŵŝĐƌŽĨůŽƌĂ͘��ĚǀĂŶĐĞƐ�ŝŶ�ĨŽŽĚ�ƐĐŝĞŶĐĞƐ�ϭϴ͕�ϭϯϭͲϭϰϰ͘�

��^�ϯϳϵ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Kazachstania Kazachstania humilis �ĂŬĞƌǇ

sĂůŵŽƌƌŝ͕�^͘�;ϮϬϭϬͿ͘�zĞĂƐƚ�ŵŝĐƌŽďŝŽƚĂ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƐƉŽŶƚĂŶĞŽƵƐ�
ƐŽƵƌĚŽƵŐŚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ƚƌĂĚŝƚŝŽŶĂů�ǁŚĞĂƚ�
ƐŽƵƌĚŽƵŐŚ�ďƌĞĂĚƐ�ŽĨ�ƚŚĞ��ďƌƵǌǌŽ�ƌĞŐŝŽŶ�;/ƚĂůǇͿ͘��ŶƚŽŶŝĞ�sĂŶ�
>ĞĞƵǁĞŶŚŽĞŬ�ϵϳ;ϮͿ͗ϭϭϵͲϮϵ͘

��^�ϱϲϱϴ

:ĂĐƋƵĞƐ͕�E͕͘�^ĂƌŝůĂƌ͕�s͕͘�hƌŝĞŶ͕��͕͘�>ŽƉĞƐ͕�D͘Z͕͘�
DŽƌĂŝƐ͕��͘'͘�Θ�hĞƚĂŶĂďĂƌŽ͕��͘W͘d͘�Ğƚ�Ăů͘�;ϮϬϭϲͿ͘�
dŚƌĞĞ�ŶŽǀĞů�ĂƐĐŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�
ŬĂǌĂĐŚƐƚĂŶŝĂ�ĐůĂĚĞ͕�ŬĂǌĂĐŚƐƚĂŶŝĂ�ƐĂƵůŐĞĞŶƐŝƐ�ƐƉ�
ŶŽǀ͘�ŬĂǌĂĐŚƐƚĂŶŝĂ�ƐĞƌƌĂďŽŶŝƚĞŶƐŝƐ�ƐƉ�ŶŽǀ�ĂŶĚ�
ŬĂǌĂĐŚƐƚĂŶŝĂ�ĂƵƐƚƌĂůŝƐ�ƐƉ�ŶŽǀ�ƌĞĂƐƐŝŐŶŵĞŶƚ�ŽĨ�
ĐĂŶĚŝĚĂ�ŚƵŵŝůŝƐ�ƚŽ�ŬĂǌĂĐŚƐƚĂŶŝĂ�ŚƵŵŝůŝƐ�Ĩ͘Ă͘�ĐŽŵď͘�
ŶŽǀ�ĂŶĚ�ĐĂŶĚŝĚĂ�ƉƐĞƵĚŽŚƵŵŝůŝƐ�ƚŽ�ŬĂǌĂĐŚƐƚĂŶŝĂ�
ƉƐĞƵĚŽŚƵŵŝůŝƐ�Ĩ͘Ă͘�ĐŽŵď͘�ŶŽǀ͘�/Ŷƚ͘�:͘�^ǇƐƚ͘��ǀŽů͘�
DŝĐƌŽďŝŽůŽŐǇ͕͘�ϲϲ;ϭϮͿ͕�ϱϭϵϮͲϱϮϬϬ͘

Fungi Ascomycota Saccharomycetaceae Kazachstania Kazachstania unispora �ĂŝƌǇ

�ŚŽƵ͕�:͕͘�>ŝƵ͕�y͕͘�:ŝĂŶŐ͕�,͕͘��ŽŶŐ͕�D͘�;ϮϬϬϵͿ͘��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŵŝĐƌŽĨůŽƌĂ�
ŝŶ�dŝďĞƚĂŶ�ŬĞĨŝƌ�ŐƌĂŝŶƐ�ƵƐŝŶŐ�ĚĞŶĂƚƵƌŝŶŐ�ŐƌĂĚŝĞŶƚ�ŐĞů�ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘�
&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ͕�ϳϳϬͲϱ͘

tĂŶŐ͕�^͘z͕͘��ŚĞŶ͕�,͘�͕͘�>ŝƵ͕�:͘Z͕͘�>ŝŶ͕�z͘�͕͘��ŚĞŶ͕�D͘:͘�;ϮϬϬϴͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�zĞĂƐƚƐ�ĂŶĚ��ǀĂůƵĂƚŝŽŶ�ŽĨ�ƚŚĞŝƌ��ŝƐƚƌŝďƵƚŝŽŶ�ŝŶ�
dĂŝǁĂŶĞƐĞ�<ĞĨŝƌ�ĂŶĚ�sŝŝůŝ�^ƚĂƌƚĞƌƐ͘�:��ĂŝƌǇ�^Đŝ͘�ϵϭ͕�ϯϳϵϴͲϯϴϬϱ͘

��^�ϯϵϴ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Kluyveromyces Kluyveromyces lactis �ĂŝƌǇ

ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͘�;ϭϵϵϲͿ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�ǇĞĂƐƚƐ�
ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐŽƌďŝŽů͘�Ϯϴ͕�
ϯϵϯͲϰϬϰ͘

�ƵũŽŶ͕��͘�Ğƚ�Ăů͘�;ϮϬϬϰͿ͘�'ĞŶŽŵĞ�ĞǀŽůƵƚŝŽŶ�ŝŶ�ǇĞĂƐƚƐ͘�EĂƚƵƌĞ�ϰϯϬ͕
ϯϱͲϰϰ͘ ��^�ϲϴϯ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Kluyveromyces Kluyveromyces 
marxianus �ĂŝƌǇ

ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͘�;ϭϵϵϲͿ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�ǇĞĂƐƚƐ�
ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐŽƌďŝŽů͘�Ϯϴ͕�
ϯϵϯͲϰϬϰ͘

��^�ϳϭϮ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Lachancea Lachancea fermentati �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

ZŽŵĂŶŽ͕�W͕͘�^Ƶǌǌŝ͕�'͕͘��ŽŵŝǌŝŽ͕�W͕͘�&ĂƚŝĐŚĞŶƚŝ͕�&͘�;ϭϵϵϳͿ͘�^ĞĐŽŶĚĂƌǇ�
ƉƌŽĚƵĐƚƐ�ĨŽƌŵĂƚŝŽŶ�ĂƐ�Ă�ƚŽŽů�ĨŽƌ�ĚŝƐĐƌŝŵŝŶĂƚŝŶŐ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ǁŝŶĞ�ƐƚƌĂŝŶƐ͘�^ƚƌĂŝŶ�ĚŝǀĞƌƐŝƚǇ�ŝŶ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ͘�
�ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͘�ϳϭ;ϯͿ͗ϮϯϵͲϰϮ͘ ��^�ϳϬϳ

<ƵƌƚǌŵĂŶ͕��W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϰ�ϮϯϯͲϮϰϱ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϰϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϰϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Lachancea Lachancea 
thermotolerans

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WĂŶĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͘�;ϭϵϴϵͿ͘��ǇŶĂŵŝĐƐ�ŽĨ�
DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�ƚŚĞ�hƚŝĞůͲ
ZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ��Ŷǀ�DŝĐƌŽďŝŽů�ϱϯϵͲϱϰϭ

'ŽŶǌĂůĞǌ͕�^͘^͕͘��ĂƌƌŝŽ͕��͕͘�YƵĞƌŽů͕��͘�;ϮϬϬϳͿ͘�DŽůĞĐƵůĂƌ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ǁŝŶĞ�ǇĞĂƐƚƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dĞŶĞƌŝĨĞ͘�:��ƉƉů�
DŝĐƌŽďŝŽůŽ�ϭϬϮ�ϭϬϭϴͲϭϬϮϱ͘

��^�ϲϯϰϬ

:ĂĐƋƵŝĞƌ͕��͕͘��ƵũŽŶ͕��͘�;ϭϵϴϯͿ͘�dŚĞ�ŝŶƚƌŽŶ�ŽĨ�ƚŚĞ�
ŵŝƚŽĐŚŽŶĚƌŝĂů�Ϯϭ^�ƌZE��ŐĞŶĞ͗�ĚŝƐƚƌŝďƵƚŝŽŶ�ŝŶ�
ĚŝĨĨĞƌĞŶƚ�ǇĞĂƐƚ�ƐƉĞĐŝĞƐ�ĂŶĚ�ƐĞƋƵĞŶĐĞ�ĐŽŵƉĂƌŝƐŽŶ�
ďĞƚǁĞĞŶ�<ůƵǇǀĞƌŽŵǇĐĞƐ�ƚŚĞƌŵŽƚŽůĞƌĂŶƐ�ĂŶĚ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ͘�DŽů�'ĞŶ�'ĞŶĞƚ�
ϭϵϮ;ϯͿ͗ϰϴϳͲϵϵ͘�

Fungi Ascomycota Saccharomycetaceae Metschnikowia Metschnikowia 
pulcherrima

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŚĂƌŽĞŶĐŚĂŝ͕��͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͘�;ϭϵϵϳͿ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĞ�ŽĨ�
ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͘��ƵƐƚ͘�:͘�ŐƌĂƉĞ�tŝŶĞ�ZĞƐ͘�ϯ͕�ϮͲϴ

��^�ϲϭϬ
<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͘�;ϮϬϭϭͿ͘�
dŚĞ�zĞĂƐƚƐ͗���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ͕�ϱƚŚ�ĞĚŝƚŝŽŶ͘�ϯ�sŽů͘�
�ŵƐƚĞƌĚĂŵ͗��ůƐĞǀŝĞƌ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘

Fungi Ascomycota Saccharomycetaceae Pichia Pichia anomala �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ĂƌƌŽƋƵĞ͕�D͘E͕͘��ĂƌƌĂƵ͕�&͕͘�&ĂƌŝŹĂ͕�>͕͘��ŽŝĚŽ͕��͕͘��ĞůůĂĐĂƐƐĂ͕��͕͘�
DĞĚŝŶĂ͕�<͘�;ϮϬϮϬͿ͘��ĨĨĞĐƚ�ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĂŶĚ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ŶĂƚŝǀĞ�ǇĞĂƐƚƐ�ŽŶ�ďĞĞƌ�ĂƌŽŵĂ�ĐŽŵƉŽƵŶĚƐ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽůϮϬϮϭ�
:ĂŶ�ϭϲ͖ϯϯϳ͗ϭϬϴϵϱϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ŝũĨŽŽĚŵŝĐƌŽ͘ϮϬϮϬ͘ϭϬϴϵϱϯ͘��ƉƵď�
ϮϬϮϬ�EŽǀ�ϰ

D�ηϱϯϬϰϲϭ�
��^�ϭϬϰ

,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�;EŝĞŚĂƵƐͿ͘�;ϭϵϴϰͿ͘�WƵďůŝƐŚĞĚ�
ŝŶ�^ŚĞŚĂƚĂ͕�DƌĂŬ�Θ�WŚĂĨĨ�Ğǆ�D͘d͘�^ŵ͘�dŚĞ�zĞĂƐƚƐ͗�Ă�
ƚĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ͗�ϭϱϵ

KƌŝŐŝŶĂƚĞƐ�ĨƌŽŵ�,ĂŶƐĞŶƐ�ĐƵůƚƵƌĞ�EŽ͘�Ϯϳ�ŽĨ�ϭϯ�DĂǇ�
ϭϴϴϲ

Fungi Ascomycota Saccharomycetaceae Pichia Pichia anomala �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŚĂƌŽĞŶĐŚĂŝ͕���͕͘�&ůĞĞƚ͕�'͘,͕͘�,ĞŶƐĐŚŬĞ͕�W͘�͕͘�dŽĚĚ͕��͘�͘E͘�;ϭϵϵϳͿ͘�
^ĐƌĞĞŶŝŶŐ�ŽĨ�ŶŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝŶĞ�ǇĞĂƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�
ĞǆƚƌĂĐĞůůƵůĂƌ�ŚǇĚƌŽůǇƚŝĐ�ĞŶǌǇŵĞƐ͕��ƵƐƚƌĂůŝĂŶ�:ŽƵƌŶĂů�ŽĨ�'ƌĂƉĞ�ĂŶĚ�
tŝŶĞ�ZĞƐĞĂƌĐŚ�sŽů͘�ϯ͕Ɖ͘�ϮͲϵ

D�ηϱϯϬϰϲϭ�
��^�ϭϬϰ

,ĂŶƐĞŶŝĂƐƉŽƌĂ�ƵǀĂƌƵŵ�;EŝĞŚĂƵƐͿ͘�;ϭϵϴϰͿ͘�WƵďůŝƐŚĞĚ�
ŝŶ�^ŚĞŚĂƚĂ͕�DƌĂŬ�Θ�WŚĂĨĨ�Ğǆ�D͘d͘�^ŵ͘�dŚĞ�zĞĂƐƚƐ͗�Ă�
ƚĂǆŽŶŽŵŝĐ�ƐƚƵĚǇ͗�ϭϱϵ

KƌŝŐŝŶĂƚĞƐ�ĨƌŽŵ�,ĂŶƐĞŶƐ�ĐƵůƚƵƌĞ�EŽ͘�Ϯϳ�ŽĨ�ϭϯ�DĂǇ�
ϭϴϴϲ

Fungi Ascomycota Saccharomycetaceae Pichia Pichia fermentans �ĂŝƌǇ

:ƵŶͲ:ƵŶ�zĂŶŐ͕��ŚƵŶͲ&ĞŶŐ�'ƵŽ͕�tƵͲWĞŶŐ�'Ğ͕�YŝĂŶͲEŝŶŐ�tĂŶŐ͕�zƵĞ�
�ŚĂŶŐ͕�zŝŶŐ��ŚĞŶ͕�:ŝŶŐ�zĂŶŐ͕�zƵĂŶ�DĂ͕�zĂͲ:ƵĂŶ�zƵĂŶ�Θ�>ŝͲ,Ƶ�YŝŶ͘�
;ϮϬϭϰͿ͘�/ƐŽůĂƚŝŽŶ�ĂŶĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�ŝŶ�ǇĂŬ�ŵŝůŬ�ĚƌĞŐ�ŽĨ�dŝďĞƚ�
ŝŶ��ŚŝŶĂ͘��ĂŝƌǇ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�ǀŽůƵŵĞ�ϵϰ͕�ƉĂŐĞƐ�ϰϱϱʹϰϲϳ

��^�ϭϴϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Pichia Pichia fermentans �ĂŝƌǇ

YŝŶŐ͕�D͕͘��Ăŝ͕�D͕͘��ŚĂŶŐ͕�z͕͘�>ŝƵ͕�t͕͘�^ƵŶ͕��͕͘��ŚĂŶŐ͕�,͕͘�^ƵŶ͕�d͘�;ϮϬϭϬͿ͘�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŽĨ�ǇĞĂƐƚƐ�ĨƌŽŵ�YƵůĂ�ŝŶ�dŝďĞƚ�ĂŶĚ�ŵŝůŬ�
ĐĂŬĞ�ŝŶ�zƵŶŶĂŶ�ŽĨ��ŚŝŶĂ͘�tĞŝ�^ŚĞŶŐ�tƵ�yƵĞ��ĂŽ͘�ϱϬ͕�ϭϭϰϭͲϲ͘�н�ϰ�
ŵŽƌĞ�ƌĞĨ͘

��^�ϭϴϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘ 
<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Pichia Pichia fermentans �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŽŬƵůŝĐŚ͕�E͘�͕͘��ĂŵĨŽƌƚŚ͕��͘�t͘�͕�DŝůůƐ͕��͘�͘�;ϮϬϭϮͿ͘��ƌĞǁŚŽƵƐĞͲ
ZĞƐŝĚĞŶƚ�DŝĐƌŽďŝŽƚĂ��ƌĞ�ZĞƐƉŽŶƐŝďůĞ�ĨŽƌ�DƵůƚŝͲ^ƚĂŐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ��ŵĞƌŝĐĂŶ��ŽŽůƐŚŝƉ��ůĞ͘�W>Ž^�KE��ĚŽŝ͗ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘
ƉŽŶĞ͘ϬϬϯϱϱϬϳ

��^�ϭϴϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kluyverii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

KůŝǀĞŝƌĂ͕�/͕͘�&ĞƌƌĞŝƌĂ͕�s͘�;ϮϬϭϵͿ͘�DŽĚƵůĂƚŝŶŐ�&ĞƌŵĞŶƚĂƚŝǀĞ͕�sĂƌŝĞƚĂů�
ĂŶĚ��ŐŝŶŐ��ƌŽŵĂƐ�ŽĨ�tŝŶĞ�hƐŝŶŐ�ŶŽŶͲ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�zĞĂƐƚƐ�ŝŶ�Ă�
^ĞƋƵĞŶƚŝĂů�/ŶŽĐƵůĂƚŝŽŶ��ƉƉƌŽĂĐŚ͘�DŝĐƌŽŽƌŐĂŶŝƐŵƐ�:ƵŶ�ϲ͖ϳ;ϲͿ͗ϭϲϰ͘�
ĚŽŝ͗�ϭϬ͘ϯϯϵϬͬŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ϳϬϲϬϭϲϰ͘

��^�ϭϴϴ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϭϵϵϵͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ĂŶĚ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ĂƐĐŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚƐ�ĨƌŽŵ�ĂŶĂůǇƐŝƐ�
ŽĨ�ŶƵĐůĞĂƌ�ůĂƌŐĞ�ƐƵďƵŶŝƚ�;Ϯϲ^Ϳ�ƌŝďŽƐŽŵĂů��E��ƉĂƌƚŝĂů�
ƐĞƋƵĞŶĐĞƐ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϯ͕�ϯϯϭͲϳϭ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϱϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϱϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kluyverii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŽŬƵůŝĐŚ͕�E͘�͕͘��ĂŵĨŽƌƚŚ͕��͘t͘�͕�DŝůůƐ͕��͘�͘�;ϮϬϭϮͿ͘��ƌĞǁŚŽƵƐĞͲ
ZĞƐŝĚĞŶƚ�DŝĐƌŽďŝŽƚĂ��ƌĞ�ZĞƐƉŽŶƐŝďůĞ�ĨŽƌ�DƵůƚŝͲ^ƚĂŐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ��ŵĞƌŝĐĂŶ��ŽŽůƐŚŝƉ��ůĞ͘�W>Ž^�KE��ĚŽŝ͗ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘
ƉŽŶĞ͘ϬϬϯϱϱϬϳ

EΖŐƵĞƐƐĂŶ͕�<͘&͕͘��ƌŽƵ͕�<͕͘�:ĂĐƋƵĞƐ͕�E͕͘��ĂƐĂƌĞŐŽůĂ͕�^͕͘��ũĞ͕�<͘D͘�
;ϮϬϭϭͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�ĚƵƌŝŶŐ�ĂůĐŽŚŽůŝĐ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
ƚĐŚĂƉĂůŽ͕�Ă�ƚƌĂĚŝƚŝŽŶĂů�ƐŽƌŐŚƵŵ�ďĞĞƌ�ĨƌŽŵ��ƀƚĞ�Ě�Ζ/ǀŽŝƌĞ͘��ŶƚŽŶŝĞ�
ǀĂŶ�>>ĞĞƵǁĞŶŚŽĞŬ�ϵϵ͕�ϴϱϱͲϴϲϰ��K/�ϭϬ͘ϭϬϬϳͬƐ�ϭϬϰϴϮͲϬϭϭͲϵϱϲϬͲϳ

��^�ϭϴϴ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϭϵϵϵͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ĂŶĚ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ĂƐĐŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚƐ�ĨƌŽŵ�ĂŶĂůǇƐŝƐ�
ŽĨ�ŶƵĐůĞĂƌ�ůĂƌŐĞ�ƐƵďƵŶŝƚ�;Ϯϲ^Ϳ�ƌŝďŽƐŽŵĂů��E��ƉĂƌƚŝĂů�
ƐĞƋƵĞŶĐĞƐ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϯ͕�ϯϯϭͲϳϭ

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kluyverii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WĂƌĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͘�;ϭϵϴϵͿ͘��ǇŶĂŵŝĐƐ�ŽĨ�
DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�ƚŚĞ�hƚŝĞůͲ
ZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ��Ŷǀ�DŝĐƌŽ�ϱϯϵͲϱϰϭ͘

&ůĞĞƚ͕�'͘,͕͘�>ĂĨŽŶͲ>ĂĨŽƵƌĐĂĚĞ͕�^͘�ĂŶĚ�ZŝďĠƌĞĂƵͲ'ĂǇŽŶ͕�W͘�
;ϭϵϴϰͿ͘��ǀŽůƵƚŝŽŶ�ŽĨ�ǇĞĂƐƚƐ�ĂŶĚ�ůĂĐƚŝĐ�ĂĐŝĚ�ďĂĐƚĞƌŝĂ�ĚƵƌŝŶŐ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ƐƚŽƌĂŐĞ�ŽĨ��ŽƌĚĞĂƵǆ�ǁŝŶĞƐ͘��ƉƉů͘��ŶǀŝƌŽŶ͘�
DŝĐƌŽďŝŽů͕͘�ϰϴ͕�ϭϬϯϰͲϭϬϯϴ͘

��^�ϭϴϴ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϭϵϵϵͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ĂŶĚ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ĂƐĐŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚƐ�ĨƌŽŵ�ĂŶĂůǇƐŝƐ�
ŽĨ�ŶƵĐůĞĂƌ�ůĂƌŐĞ�ƐƵďƵŶŝƚ�;Ϯϲ^Ϳ�ƌŝďŽƐŽŵĂů��E��ƉĂƌƚŝĂů�
ƐĞƋƵĞŶĐĞƐ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϯ͕�ϯϯϭͲϳϭ

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kluyverii WůĂŶƚ��ĂƐĞĚ

�ƉŽŶƚĞ͕�D͘�;ϮϬϭϬͿ͘�^ƚƵĚǇ�ŽĨ�ŐƌĞĞŶ�^ŝĐŝůŝĂŶ�ƚĂďůĞ�ŽůŝǀĞ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ�
ƚŚƌŽƵŐŚ�ŵŝĐƌŽďŝŽůŽŐŝĐĂů͕�ĐŚĞŵŝĐĂů�ĂŶĚ�ƐĞŶƐŽƌǇ�ĂŶĂůǇƐĞƐ͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͕͘�Ϯϳ͕�ϭϲϮͲϭϳϬ͘ ��^�ϭϴϴ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϭϵϵϵͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�
ĂŶĚ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ĂƐĐŽŵǇĐĞƚŽƵƐ�ǇĞĂƐƚƐ�ĨƌŽŵ�ĂŶĂůǇƐŝƐ�
ŽĨ�ŶƵĐůĞĂƌ�ůĂƌŐĞ�ƐƵďƵŶŝƚ�;Ϯϲ^Ϳ�ƌŝďŽƐŽŵĂů��E��ƉĂƌƚŝĂů�
ƐĞƋƵĞŶĐĞƐ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�ϳϯ͕�ϯϯϭͲϳϭ

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kudriavzevii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ŽƌŝĐŚĂ͕��͘�͕͘��,ĂŶ͕��͘z͕͘��ĂĐŚĂ͕�<͕͘��Ăŝ͕�&͘z͘�;ϮϬϮϬͿ͘��ŝǀĞƌƐŝƚǇ�ĂŶĚ�
ĚŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ǇĞĂƐƚƐ�ŝŶ�ŝŶĚŝŐĞŶŽƵƐ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�ĂŶĚ�ďĞǀĞƌĂŐĞƐ�
ŽĨ��ƚŚŝŽƉŝĂ͘�:�^Đŝ�&ŽŽĚ��ŐƌŝĐ�:Ƶů͖ϭϬϬ;ϵͿ͗ϯϲϯϬͲϯϲϯϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϮͬ
ũƐĨĂ͘ϭϬϯϵϭ͘��ƉƵď�ϮϬϮϬ�DĂǇ�ϯ͘

��^�ϱϭϰϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘

WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�
ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
�ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘ 
&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘��

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kudriavzevii �ĂŝƌǇ

�Ăŝ͕�D͕͘�YŝŶŐ͕�D͕͘�'ƵŽ͕��͕͘��ŚĂŶŐ͕�z͕͘��ŚĞŶ͕�y͕͘��ĂŽ͕�Y͕͘��ŚĂŶŐ͕�,͕͘�
^ƵŶ͕�d͘^͘�;ϮϬϭϬͿ͘�KĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ĚŽŵŝŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚ�ƐƉĞĐŝĞƐ�ŝŶ�
ŶĂƚƵƌĂůůǇ�ĨĞƌŵĞŶƚĞĚ�ŵŝůŬ�ĨƌŽŵ�ƚŚĞ�dŝďĞƚĂŶ�WůĂƚĞĂƵ�ŽĨ��ŚŝŶĂ͘��ĂŶ�:�
DŝĐƌŽďŝŽů͘�ϱϲ;ϵͿ͗ϳϬϳͲϭϰ

�ůͲ^ŚĂƌŽƵĚ͕�t͘D͕͘��ĞůůŽĐŚ͕��͕͘�WĞƌŝƐ͕��͕͘�YƵĞƌŽů͕��͘�;ϮϬϬϵͿ͘�DŽůĞĐƵůĂƌ�
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚƌĂĚŝƚŝŽŶĂů��ŐǇƉƚŝĂŶ�ĚĂŝƌǇ�
ƉƌŽĚƵĐƚƐ͘:�&ŽŽĚ�^Đŝ͘�ϳϰ;ϳͿ͗DϯϰϭͲϲ͘ϭϵ

��^�ϱϭϰϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘

WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�
ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
�ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘

&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘�

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kudriavzevii WůĂŶƚ��ĂƐĞĚ

�ĂŶŝĞů͕�,͘D͕͘�sƌĂŶĐŬĞŶ͕�'͕͘�dĂŬƌĂŵĂ͕�:͘&͕͘��ĂŵƵ͕�E͕͘��Ğ�sŽƐ͕�W͕͘�
�Ğ�sƵǇƐƚ͕�>͘�;ϮϬϬϵͿ͘�zĞĂƐƚ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�'ŚĂŶĂŝĂŶ�ĐŽĐŽĂ�ďĞĂŶ�ŚĞĂƉ�
ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘&�D^�zĞĂƐƚ�ZĞƐ͘�ϵ;ϱͿ͗ϳϳϰͲϴϯ͘

��^�ϱϭϰϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘

WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�
ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
�ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘

&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘�

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kudriavzevii WůĂŶƚ��ĂƐĞĚ

KƐŽƌŝŽͲ�ĂĚĂǀŝĚ͕��͕͘��ŚĂǀĞƐͲ>ſƉĞǌ͕��͕͘�dŽĨĂůŽ͕�Z͕͘�WĂƉĂƌĞůůĂ͕��͕͘�^Ƶǌǌŝ͕�
'͘ ;ϮϬϬϴͿ͘��ĞƚĞĐƚŝŽŶ�ĂŶĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǁŝůĚ�ǇĞĂƐƚƐ�ŝŶ��ŚĂŵƉƷƐ͕�Ă
ĨĞƌŵĞŶƚĞĚ��ŽůŽŵďŝĂŶ�ŵĂŝǌĞ�ďĞǀĞƌĂŐĞ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϱ;ϲͿ͗ϳϳϭͲϳ

WĂĚŽŶŽƵ͕�t͘^͕͘�EŝĞůƐĞŶ͕��͘^͕͘�,ŽƵŶŚŽƵŝŐĂŶ͕�:͘�͕͘�dŚŽƌƐĞŶ͕�>͕͘�
EĂŐŽ͕�D͘�͕͘�:ĂŬŽďƐĞŶ͕�D͘�;ϮϬϬϵͿ͘�dŚĞ�ŵŝĐƌŽďŝŽƚĂ�ŽĨ�>ĂĨƵŶ͕�ĂŶ�
�ĨƌŝĐĂŶ�ƚƌĂĚŝƚŝŽŶĂů�ĐĂƐƐĂǀĂ�ĨŽŽĚ�ƉƌŽĚƵĐƚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
ϭϯϯ;ϭͲϮͿ͗ϮϮͲϯϬ͘

��^�ϱϭϰϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘

WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�
ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
�ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘

&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘�

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϱϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϱϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Pichia Pichia kudriavzevii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

ĚĞů�DŽŶĂĐŽ͕�^͘D͕͘��ĂƌĚĂ͕�E͘�͕͘�ZƵďŝŽ͕�E͘�͘�ĂŶĚ��ĂďĂůůĞƌŽ͕�
�͘�͘�;ϮϬϭϰͿ͘�^ĞůĞĐƚŝŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�WĂƚĂŐŽŶŝĂŶ
WŝĐŚŝĂ�ŬƵĚƌŝĂǀǌĞǀŝŝ�ĨŽƌ�ǁŝŶĞ�ĚĞĂĐŝĚŝĨŝĐĂƚŝŽŶ͕�:ŽƵƌŶĂů�ŽĨ��ƉƉůŝĞĚ
DŝĐƌŽďŝŽůŽŐǇ͕�sŽů͘�ϭϭϳ͕�Ɖ͘�ϰϭϱͲϰϲϰ

>ŝ͕�^͘^͕͘��ŚĞŶŐ͕��͕͘�>ŝ͕��͕͘��ŚĞŶ͕�:͘z͕͘�zĂŶ͕��͕͘�,ĂŶ͕��͘�͕͘�ZĞĞǀĞƐ͕�D͘�
;ϮϬϭϬͿ͘�zĞĂƐƚ�ƐƉĞĐŝĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ǁŝŶĞ�ŐƌĂƉĞƐ�ŝŶ��ŚŝŶĂ͘�/Ŷƚ�:�
&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϯϴ;ϭͲϮͿ͗ϴϱͲϵϬ

��^�ϱϭϰϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘

WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�
ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
�ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘

&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘�

Fungi Ascomycota Saccharomycetaceae Pichia Pichia membranifaciens WůĂŶƚ��ĂƐĞĚ

�ǌŝ͕�&ŝ͘�dƵ͕��͕͘�DĞŶŐ͕�>͕͘��ŚŝǇƵ͕�>͕͘��ŚĞƌŝŶĞƚ͕�D͘d͕͘��ŚŵĂĚƵůůĂŚ͕�
�͕͘��ŽŶŐ͕�D͘�;ϮϬϮϭͿ͘�DĞƚĂďŽůŝƚĞ�ĚǇŶĂŵŝĐƐ�ĂŶĚ�ƉŚǇƚŽĐŚĞŵŝƐƚƌǇ�
ŽĨ�Ă�ƐŽǇ�ǁŚĞǇͲďĂƐĞĚ�ďĞǀĞƌĂŐĞ�ďŝŽͲƚƌĂŶƐĨŽƌŵĞĚ�ďǇ�ǁĂƚĞƌ�ŬĞĨŝƌ�
ĐŽŶƐŽƌƚŝƵŵ͘&ŽŽĚ��ŚĞŵ��Ɖƌ�ϭϲ͖ϯϰϮ͗ϭϮϴϮϮϱ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘
ĨŽŽĚĐŚĞŵ͘ϮϬϮϬ͘ϭϮϴϮϮϱ͘��ƉƵď�ϮϬϮϬ�^ĞƉ�ϯϬ͘

��^�ϭϬϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�
ŽĨ�WŝĐŚŝĂ͕�/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϴ͕�
ϵϯϵͲϱϰ͘

Fungi Ascomycota Saccharomycetaceae Pichia Pichia membranifaciens �ĂŝƌǇ

^ŚĞƉŚĞƌĚ͕�Z͕͘�ZŽĐŬĞǇ͕�:͕͘�^ƵƚŚĞƌůĂŶĚ͕�/͘t͕͘�ZŽůůĞƌ͕�^͘�;ϭϵϵϱͿ͘�EŽǀĞů�
ďŝŽĞŵƵůƐŝĨŝĞƌƐ�ĨƌŽŵ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ĨŽƌ�ƵƐĞ�ŝŶ�ĨŽŽĚƐ͘�:��ŝŽƚĞĐŚŶŽů͘�
ϰϬ͕�ϮϬϳͲϮϭϳ͘

��^�ϭϬϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�
ŽĨ�WŝĐŚŝĂ͕�/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϴ͕�
ϵϯϵͲϱϰ͘

Fungi Ascomycota Saccharomycetaceae Pichia Pichia norvegensis �ĂŝƌǇ

<ŽƐůŽǁƐŬǇď͕�^͘'͘D͕͘�sĞůĂŐŝĐĂ͕�^͕͘��ŽƌƐƚĂ͕�E͕͘��ŽĐŬĞůŵĂŶŶ͕�t͕͘�
,ĞůůĞƌď͕�<͘:͕͘�^ĐŚĞƌĞƌĂĐ͕�^͘�;ϮϬϭϭͿ͘��ŶƚŝͲůŝƐƚĞƌŝĂů�ƉŽƚĞŶƚŝĂů�ŽĨ�ĨŽŽĚͲ
ďŽƌŶĞ�ǇĞĂƐƚƐ�ŝŶ�ƌĞĚ�ƐŵĞĂƌ�ĐŚĞĞƐĞ͘�/ŶƚĞƌŶĂƚŝŽŶĂů��ĂŝƌǇ�:ŽƵƌŶĂů�
sŽůƵŵĞ�Ϯϭ͕�/ƐƐƵĞ�Ϯ͕�&ĞďƌƵĂƌǇ�ϮϬϭϭ͕�WĂŐĞƐ�ϴϯͲϴϵ

�d���ϱϴϲϴϭ

>ĞĂƐŬ͕��͘'͘^͕͘�zĂƌƌŽǁ͕��͘�;ϭϵϳϲͿ͘�^ĂďŽƵƌĂƵĚŝĂ͘�
DĂƌ͖ϭϰ;ϭͿ͗ϲϭͲϯ͘�WŝĐŚŝĂ�ŶŽƌǀĞŐĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�

Fungi Ascomycota Saccharomycetaceae Pichia Pichia norvegensis WůĂŶƚ��ĂƐĞĚ
�KƐŝŵĂŶŝ͕��͕͘�'ĂƌŽĨĂůŽ͕��͕͘��ƋƵŝůĂŶƚŝ͕�>͕͘�DŝůĂŶŽǀŝđ͕�s͕͘��ůĞŵĞŶƚŝ͕�&͘�
;ϮϬϭϱͿ͘�hŶƉĂƐƚĞƵƌŝƐĞĚ�ĐŽŵŵĞƌĐŝĂů�ďŽǌĂ�ĂƐ�Ă�ƐŽƵƌĐĞ�ŽĨ�ŵŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ͘/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϱ�&Ğď�Ϯ͖ϭϵϰ͗ϲϮͲϳϬ͘�

�d���ϱϴϲϴϭ
>ĞĂƐŬ͕��͘'͘^͕͘�zĂƌƌŽǁ͕��͘�;ϭϵϳϲͿ͘�^ĂďŽƵƌĂƵĚŝĂ͘�
DĂƌ͖ϭϰ;ϭͿ͗ϲϭͲϯ͘�WŝĐŚŝĂ�ŶŽƌǀĞŐĞŶƐŝƐ�ƐƉ͘�ŶŽǀ͘�

Fungi Ascomycota Saccharomycetaceae Pichia Pichia occidentalis WůĂŶƚ��ĂƐĞĚ

dĂŚĞƵƌ͕�&͘�͕͘�DĂŶƐŽƵƌ͕��͕͘�:ĞĚĚŽƵ͕�<͘�͕͘�DĂĐŚƌĞŬŝ͕�z͕͘�<ŽƵŝĚŚŝ͕��͕͘�
�ďĚƵůŚĂŬŝŵ͕�:͘�͕͘��ŚĂŝĞď͕�<͘�;ϮϬϮϬͿ͘��ĨůĂƚŽǆŝŶ���ϭ�ĚĞŐƌĂĚĂƚŝŽŶ�
ďǇ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�<ŽŵďƵĐŚĂ�ĐƵůƚƵƌĞ͘�dŽǆŝĐŽŶ�
DĂǇ͖ϭϳϵ͗ϳϲͲϴϯ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ƚŽǆŝĐŽŶ͘ϮϬϮϬ͘Ϭϯ͘ϬϬϰ͘��ƉƵď�ϮϬϮϬ�DĂƌ�
ϭϳ͘ ��^�ϱϰϱϵ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘

WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�
ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
�ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘

&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘�

Fungi Ascomycota Saccharomycetaceae Pichia Pichia occidentalis �ĂŝƌǇ

KŶŐŽů͕�D͘W͕͘��ƐĂŶŽ͕�<͘�;ϮϬϬϵͿ͘�DĂŝŶ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�hŐĂŶĚĂŶ�ŐŚĞĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϯϯ;ϯͿ͗ϮϴϲͲϵϭ͘����������������������������������������������������������������
^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͕͘�ϭϵϵϬ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�
DŝĐƌŽďŝŽů͕͘�ϭϭ;ϯͲϰͿ͕�ϮϴϵͲϯϬϯ

��^�ϱϰϱϵ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘

WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�
ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
�ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘

&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘�

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϱϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϱϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Pichia Pichia occidentalis WůĂŶƚ��ĂƐĞĚ

�ƌƌŽǇŽͲ>ſƉĞǌ͕�&͘E͕͘��ƵƌĄŶͲYƵŝŶƚĂŶĂ͕�D͘�͕͘�ZƵŝǌͲ�ĂƌďĂ͕�:͘>͕͘�YƵĞƌŽů͕�
�͕͘�'ĂƌƌŝĚŽͲ&ĞƌŶĄŶĚĞǌ͕��͘�;ϮϬϬϲͿ͘�hƐĞ�ŽĨ�ŵŽůĞĐƵůĂƌ�ŵĞƚŚŽĚƐ�ĨŽƌ�ƚŚĞ�
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚĂďůĞ�ŽůŝǀĞƐ͘�&ŽŽĚ�DŝĐƌŽďŝŽů͘�
;ϴͿ͗ϳϵϭͲϲ͘�

��^�ϱϰϱϵ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘

WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�ŽĨ�WŝĐŚŝĂ͕�
/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�
ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�
�ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘

&�D^�zĞĂƐƚ�ZĞƐ͘�;ϲͿ͗ϵϯϵͲϱϰ͘�

Fungi Ascomycota Saccharomycetaceae Saccharomyces Candida saitoana WůĂŶƚ��ĂƐĞĚ
^ŽŶŝ͕�^͘<͕͘�^ĂŶĚŚƵ͕��͘<͕͘�sŝŬŚƵ͕�<͘^͕͘�<ĂƌŵĂ͕�E͘�;ϭϵϴϲͿ͘�
DŝĐƌŽďŝŽůŽŐŝĐĂů�ƐƚƵĚŝĞƐ�ŽŶ�ĚŽƐĂ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&ŽŽĚ�DŝĐƌŽďŝŽů�ϯ͗

ϰϱʹϱϯ͘
��^�ϵϰϬ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͘�;ϮϬϭϭͿ͘�dŚĞ�
zĞĂƐƚƐ͕�Ă�dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�΀D΁͘�hŶŝƚĞĚ�^ƚĂƚĞƐ�ŽĨ�
�ŵĞƌŝĐĂ͕�&ŝĨƚŚ�ĞĚŝƚŝŽŶ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces bayanus �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

ZĂŝŶŝĞƌŝ͕�^͕͘�<ŽĚĂŵĂ͕�z͕͘�<ĂŶĞŬŽ͕�z͕͘�DŝŬĂƚĂ͕�<͕͘�EĂŬĂŽ͕�z͘��ƐŚŝŬĂƌŝ͕�
d͘ ;ϮϬϬϲͿ͘�WƵƌĞ�ĂŶĚ�ŵŝǆĞĚ�ŐĞŶĞƚŝĐ�ůŝŶĞƐ�ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ďĂǇĂŶƵƐ
ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƉĂƐƚŽƌŝĂŶƵƐ�ĂŶĚ�ƚŚĞŝƌ�ĐŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƚŚĞ�ůĂŐĞƌ
ďƌĞǁŝŶŐ�ƐƚƌĂŝŶ�ŐĞŶŽŵĞ͘��ƉƉů��Ŷǀŝƌ�DŝĐƌŽďŝŽů�ϳϮ͕�ϯϵϲϴͲϯϵϳϰ͘

:ĂŶƵƐǌĞŬ͕�D͕͘�^ĂƚŽƌĂ͕�W͕͘�tĂũĚĂ͕�>͕͘�dĂƌŬŽ͕�d͘�;ϮϬϮϬͿ͘�^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ďĂǇĂŶƵƐ��ŶŚĂŶĐĞƐ�sŽůĂƚŝůĞ�WƌŽĨŝůĞ�ŽĨ��ƉƉůĞ��ƌĂŶĚŝĞƐ͘�DŽůĞĐƵůĞƐ�:Ƶů�
ϴ͖Ϯϱ;ϭϰͿ͗ϯϭϮϳ͘

��^�ϯϵϱ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
cerevisiae �ĂŝƌǇ

�sŝůũŽĞŶ͕��͘�͕͘�<ŶŽǆ͕��͘D͕͘��Ğ�:ĂŐĞƌ͕�W͘,͕͘�>ŽƵƌĞŶƐͲ,ĂƚƚŝŶŐŚ͕��͘�;ϮϬϬϯͿ͘�
�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�zĞĂƐƚ�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�WƌŽĐĞƐƐŝŶŐ�ĂŶĚ�ZŝƉĞŶŝŶŐ�ŽĨ�
�ůƵĞ�sĞŝŶĞĚ��ŚĞĞƐĞ͘�&ŽŽĚ�dĞĐŚŶŽů͘��ŝŽƚĞĐŚŶŽů͘�ϰϭ�;ϰͿ�ϮϵϭʹϮϵϳ͘

��^�ϭϭϳϭ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
cerevisiae �ĂŝƌǇ

ZŽŽƐƚŝƚĂ͕�Z͕͘�&ůĞĞƚ͕�'͘,͘�;ϭϵϵϲͿ͘�dŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�ǇĞĂƐƚƐ�
ŝŶ��ĂŵĞŵďĞƌƚ�ĂŶĚ��ůƵĞͲǀĞŝŶĞĚ�ĐŚĞĞƐĞƐ͘�/Ŷƚ͘�:͘�&ŽŽĚ�DŝĐŽƌďŝŽů͘�Ϯϴ͕�
ϯϵϯͲϰϬϰ͘

��^�ϭϭϳϭ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
cerevisiae �ĂŬĞƌǇ

>ĂŚƵĞ͕��͕͘�DĂĚĚĞŶ͕��͘�͕͘��ƵŶŶ͕�Z͘Z͕͘�^ŵƵŬŽǁƐŬŝ�,Ğŝů͕��͘�;ϮϬϮϬͿ͘�
,ŝƐƚŽƌǇ�ĂŶĚ��ŽŵĞƐƚŝĐĂƚŝŽŶ�ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ŝŶ�
�ƌĞĂĚ��ĂŬŝŶŐ͘�&ƌŽŶƚ�'ĞŶĞƚ͘�EŽǀ�ϭϭ͖ϭϭ͗ϱϴϰϳϭϴ͘�ĚŽŝ͗�ϭϬ͘ϯϯϴϵͬ
ĨŐĞŶĞ͘ϮϬϮϬ͘ϱϴϰϳϭϴ͘�WD/�͗�ϯϯϮϲϮϳϴϴ͖�WD�/�͗�WD�ϳϲϴϲϴϬϬ͘

��^�ϭϭϳϭ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϱϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϱϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
cerevisiae

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ƌŽŐĞƌƵƐ͕�<͕͘�'ŝďƐŽŶ͕��͘�;ϮϬϮϬͿ͘���ƌĞͲĞǀĂůƵĂƚŝŽŶ�ŽĨ�ĚŝĂƐƚĂƚŝĐ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ƐƚƌĂŝŶƐ�ĂŶĚ�ƚŚĞŝƌ�ƌŽůĞ�ŝŶ�ďƌĞǁŝŶŐ͘�
�ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�DĂǇ͖ϭϬϰ;ϵͿ͗ϯϳϰϱͲϯϳϱϲ͘�ĚŽŝ͗�ϭϬ͘ϭϬϬϳͬ
ƐϬϬϮϱϯͲϬϮϬͲϭϬϱϯϭͲϬ͘��ƉƵď�ϮϬϮϬ�DĂƌ�ϭϯ͘�WD/�͗�ϯϮϭϳϬϯϴϳ͖�WD�/�͗�
WD�ϳϭϲϮϴϮϱ͘

��^�ϭϭϳϭ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
cerevisiae

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

DŽůŝŶĂͲ�ƐƉĞũĂ͕�W͘�;ϮϬϮϬͿ͘�EĞǆƚ�'ĞŶĞƌĂƚŝŽŶ�tŝŶĞŵĂŬĞƌƐ͗�
'ĞŶĞƚŝĐ��ŶŐŝŶĞĞƌŝŶŐ�ŝŶ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ĨŽƌ�dƌĞŶĚǇ�
�ŚĂůůĞŶŐĞƐ͘��ŝŽĞŶŐŝŶĞĞƌŝŶŐ�;�ĂƐĞůͿ͘�KĐƚ�ϭϰ͖ϳ;ϰͿ͗ϭϮϴ͘�ĚŽŝ͗�ϭϬ͘ϯϯϵϬͬ
ďŝŽĞŶŐŝŶĞĞƌŝŶŐϳϬϰϬϭϮϴ͘�WD/�͗�ϯϯϬϲϲϱϬϮ͖�WD�/�͗�WD�ϳϳϭϮϰϲϳ͘

��^�ϭϭϳϭ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
cerevisiae WůĂŶƚ��ĂƐĞĚ

���ŶŶŐŐƌŝĂǁĂŶ͕�Z͘�;ϮϬϭϳͿ͘�DŝĐƌŽďŝŽůŽŐŝĐĂů�ĂŶĚ�ĨŽŽĚ�ƐĂĨĞƚǇ�ĂƐƉĞĐƚƐ�
ŽĨ�dĞŵƉĞŚ�ƉƌŽĚĐƵƚŝŽŶ�ŝŶ�/ŶĚŽŶĞƐŝĂ͘�WŚ��ƚŚĞƐŝƐ͕�'ĞŽƌŐͲ�ƵŐƵƐƚͲ
hŶŝǀĞƌƐŝƚǇ�'ƂƚƚŝŶŐĞŶ͕�'ĞƌŵĂŶǇ͘

��^�ϭϭϳϭ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
cerevisiae WůĂŶƚ��ĂƐĞĚ

�&�K͘�;ϭϵϵϴͿ͘�&ĞƌŵĞŶƚĞĚ�ĨƌƵŝƚƐ�ĂŶĚ�ǀĞŐĞƚĂďůĞƐ͗���ŐůŽďĂů�ƉĞƌƐƉĞĐƚŝǀĞͲ
�ŚĂƉƚĞƌ�Ϯ͗��ĂƐŝĐ�ƉƌŝŶĐŝƉůĞƐ�ŽĨ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&�K��ŐƌŝĐƵůƚƵƌĂů�
^ĞƌǀŝĐĞƐ��ƵůůĞƚŝŶ�EŽ͘�ϭϯϰ͘

��^�ϭϭϳϭ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ǇĞĂƐƚƐ�ŽĨ�ƚŚĞ�Ζ^ĂĐĐŚĂƌŽŵǇĐĞƐ�
ĐŽŵƉůĞǆΖ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�
ĂŶĂůǇƐĞƐ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϯ͕�ϰϭϳͲϯϮ͘

<ƵƌƚǌŵĂŶ͕��͘W͘�;ϮϬϬϯͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ĐŝƌĐƵŵƐĐƌŝƉƚŝŽŶ�
ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ͕�<ůƵǇǀĞƌŽŵǇĐĞƐ�ĂŶĚ�ŽƚŚĞƌ�
ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�^ĂĐĐŚĂƌŽŵǇĐĞƚĂĐĞĂĞ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ�>ĂĐŚĂŶĐĞĂ͕�
EĂŬĂƐĞŽŵǇĐĞƐ͕�EĂƵŵŽǀŝĂ͕�sĂŶĚĞƌǁĂůƚŽǌǇŵĂ�ĂŶĚ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ͘�&�D^�zĞĂƐƚ�ZĞƐ͘�ϰ͕�ϮϯϯͲϰϱ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
pastorianus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

dƌŽŝĂŶŽƵ͕�s͕͘�dŽƵŵƉĞŬŝ͕��͕͘��ŽƌŝŐŶĂĐ͕��͕͘�<ŽŐŬŽƵ͕��͕͘�<ĂůůŝƚŚƌĂŬĂ͕�
^͕�<ŽƚƐĞƌŝĚŝƐ͕�z͘�;ϮϬϭϵͿ͘��ǀĂůƵĂƚŝŽŶ�ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƉĂƐƚŽƌŝĂŶƵƐ�
ŝŵƉĂĐƚ�ƚŽ�^ĂƵǀŝŐŶŽŶ�ďůĂŶĐ�ĐŚĞŵŝĐĂů�Θ�ƐĞŶƐŽƌǇ�ƉƌŽĨŝůĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�
ĚŝĨĨĞƌĞŶƚ�ƐƚƌĂŝŶƐ�ŽĨ�^͘�ĐĞƌĞǀŝƐŝĂĞͬďĂǇĂŶƵƐ͘��/K�tĞď��ŽŶĨ�sŽůƵŵĞ�ϭϮ͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬ͘ϭϬϱϭͬďŝŽĐŽŶĨͬϮϬϭϵϭϮϬϮϬϮϱ

�d���ϭϮϳϱϮ

�ƵŶŶ͕��͕͘�^ŚĞƌůŽĐŬ͕�'͘�;ϮϬϬϴͿ͘�ZĞĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶŽŵĞ�ŽƌŝŐŝŶƐ�ĂŶĚ�ĞǀŽůƵƚŝŽŶ�ŽĨ�ƚŚĞ�ŚǇďƌŝĚ�ůĂŐĞƌ�
ǇĞĂƐƚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƉĂƐƚŽƌŝĂŶƵƐ͘�'ĞŶŽŵĞ�ƌĞƐĞĂƌĐŚ�
ϭϴ͘ϭϬ͗�ϭϲϭϬͲϭϲϮϯ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
pastorianus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

DĞŝĞƌ��ŽƌŶďĞƌŐ͕�d͕͘�,ƵƚǌůĞƌ͕�DŝĐŚĞů͕�D͕͘�DĞƚŚŶĞƌ͕�&͘D͕͘�:ĂĐŽď͕�
&͘ ;ϮϬϭϳͿ͘�dŚĞ�/ŵƉŽƌƚĂŶĐĞ�ŽĨ�Ă��ŽŵƉĂƌĂƚŝǀĞ��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ
^ĂĐĐŚĂƌŽŵǇĐĞƐ��ĞƌĞǀŝƐŝĂĞ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�WĂƐƚŽƌŝĂŶƵƐ�^ƚƌĂŝŶƐ
ĨŽƌ��ƌĞǁŝŶŐ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ϯ͕�ϰϭ͖�ĚŽŝ͗ϭϬ͘ϯϯϵϬ

�d���ϭϮϳϱϮ

�ƵŶŶ͕��͕͘�^ŚĞƌůŽĐŬ͕�'͘�;ϮϬϬϴͿ͘�ZĞĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶŽŵĞ�ŽƌŝŐŝŶƐ�ĂŶĚ�ĞǀŽůƵƚŝŽŶ�ŽĨ�ƚŚĞ�ŚǇďƌŝĚ�ůĂŐĞƌ�
ǇĞĂƐƚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƉĂƐƚŽƌŝĂŶƵƐ͘�'ĞŶŽŵĞ�ƌĞƐĞĂƌĐŚ�
ϭϴ͘ϭϬ͗�ϭϲϭϬͲϭϲϮϯ͘

Fungi Ascomycota Saccharomycetaceae Saccharomyces Saccharomyces 
pastorianus WůĂŶƚ��ĂƐĞĚ

�&�K͘�;ϭϵϵϴͿ͘�&ĞƌŵĞŶƚĞĚ�ĨƌƵŝƚƐ�ĂŶĚ�ǀĞŐĞƚĂďůĞƐ͗���ŐůŽďĂů�ƉĞƌƐƉĞĐƚŝǀĞͲ
�ŚĂƉƚĞƌ�Ϯ͗��ĂƐŝĐ�ƉƌŝŶĐŝƉůĞƐ�ŽĨ�ĨĞƌŵĞŶƚĂƚŝŽŶ͘�&�K��ŐƌŝĐƵůƚƵƌĂů�
^ĞƌǀŝĐĞƐ��ƵůůĞƚŝŶ�EŽ͘�ϭϯϰ͘ �d���ϭϮϳϱϮ

�ƵŶŶ͕��͕͘�^ŚĞƌůŽĐŬ͕�'͘�;ϮϬϬϴͿ͘�ZĞĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƚŚĞ�
ŐĞŶŽŵĞ�ŽƌŝŐŝŶƐ�ĂŶĚ�ĞǀŽůƵƚŝŽŶ�ŽĨ�ƚŚĞ�ŚǇďƌŝĚ�ůĂŐĞƌ�
ǇĞĂƐƚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƉĂƐƚŽƌŝĂŶƵƐ͘�'ĞŶŽŵĞ�ƌĞƐĞĂƌĐŚ�
ϭϴ͘ϭϬ͗�ϭϲϭϬͲϭϲϮϯ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϱϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϱϴ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Saccharomycoides Saccharomycodes 
ludwigii

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ĚĂŵĞŶŬŽ͕�<͕͘�<ĂǁĂͲZǇŐŝĞůƐŬĂ͕�:͕͘�<ƵĐŚĂƌƐŬĂ͕��͘�͘�;ϮϬϮϬͿ͘�
�ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ��ŽƌŶĞůŝĂŶ�ĐŚĞƌƌǇ�ƐŽƵƌ�ŶŽŶͲĂůĐŽŚŽůŝĐ�ďĞĞƌƐ�ďƌĞǁĞĚ�
ǁŝƚŚ�ƚŚĞ�ƐƉĞĐŝĂů�ǇĞĂƐƚ�^ĂĐĐŚĂƌŽŵǇĐŽĚĞƐ�ůƵĚǁŝŐŝŝ͘�&ŽŽĚ��ŚĞŵ�DĂǇ�
ϭϱ͖ϯϭϮ͗ϭϮϱϵϲϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϭϲͬũ͘ĨŽŽĚĐŚĞŵ͘ϮϬϭϵ͘ϭϮϱϵϲϴ͘��ƉƵď�ϮϬϭϵ�
�ĞĐ�ϵ͘

�d���ϭϭϯϭϯ

,ĂŶƐĞŶ͕��͘�͘�;ϭϵϬϰͿ͘��ĞŶƚďů͘��ĂŬƚ͘�WĂƌĂƐŝƚ<ĚĞ͕��ďƚ͘�//�
ϭϮ;ϭϵͲϮϭͿ͗�ϱϯϴ͘

Fungi Ascomycota Saccharomycetaceae Saccharomycoides Saccharomycodes 
ludwigii WůĂŶƚ��ĂƐĞĚ

�:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͘�;ϮϬϭϰͿ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶDŝĐƌŽďŝŽůŽŐǇ͕�
�ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�
&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�
sŽů͘�ϭϯ

�d���ϭϭϯϭϯ

,ĂŶƐĞŶ͕��͘�͘�;ϭϵϬϰͿ͘��ĞŶƚďů͘��ĂŬƚ͘�WĂƌĂƐŝƚ<ĚĞ͕��ďƚ͘�//�
ϭϮ;ϭϵͲϮϭͿ͗�ϱϯϴ͘

Fungi Ascomycota Saccharomycetaceae Schwanniomyces Schwanniomyces 
vanrijiae

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

'ĂƌĐŝĂ͕��͕͘��ĂƌĐĞů͕��͕͘��ĂůĂƵ͕�>͕͘�^ĂŵƐŽŶ͕��͕͘��ŐƵĞƌĂ͕��͕͘��ŐŽƐŝŶ͕��͕͘�
'ƵŶĂƚĂ͕��͘�;ϮϬϬϮͿ͘�/ŶĨůƵĞŶĐĞ�ŽĨ�Ă�ŵŝǆĞĚ�ĐƵůƚƵƌĞ�ǁŝƚŚ��ĞďĂƌǇŽŵǇĐĞƐ�
ǀĂŶƌŝũŝ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ŽŶ�ƚŚĞ�ǀŽůĂƚŝůĞƐ�ŝŶ�Ă�DƵƐĐĂƚ�
ǁŝŶĞ͘�:�&ŽŽĚ�^Đŝ�ϲϳ͗�ϭϭϯϴʹϭϭϰϯ͘

��^�ϯϬϮϰ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�^ƵǌƵŬŝ͕�D͘�;ϮϬϭϬͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�
ĂŶĂůǇƐŝƐ�ŽĨ�ĂƐĐŽŵǇĐĞƚĞ�ǇĞĂƐƚƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŽĞŶǌǇŵĞ�
YͲϵ�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌĂ��ĂďũĞǀŝĞůůĂ͕
DĞǇĞƌŽǌǇŵĂ͕�DŝůůĞƌŽǌǇŵĂ͕�WƌŝĐĞŽŵǇĐĞƐ͕�ĂŶĚ
^ĐŚĞĨĨĞƌƐŽŵǇĐĞƐ͘�DǇĐŽƐĐŝĞŶĐĞ�ϱϭ͗�ϮͲϭϰ͘

Fungi Ascomycota Saccharomycetaceae Starmerella Starmerella bombicola �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŝĂŶŝ͕�D͕͘�DĂĐĐĂƌĞůůŝ͕�&͘�;ϭϵϵϴͿ͘�KĞŶŽůŽŐŝĐĂů�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ŶŽŶͲ
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ǇĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ǁŝŶĞŵĂŬŝŶŐ͘�tŽƌůĚ�:�DŝĐƌŽď�
�ŝŽƚ�ϭϰ͗�ϭϵϵʹϮϬϯ͘ ��^�ϲϬϬϵ

ZŽƐĂ͕��͘�͕͘�>ĂĐŚĂŶĐĞ͕�D͘�͘�;ϭϵϵϴͿ͘�dŚĞ�ǇĞĂƐƚ�ŐĞŶƵƐ�
^ƚĂƌŵĞƌĞůůĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�^ƚĂƌŵĞƌĞůůĂ�ďŽŵďŝĐŽůĂ�
ĐŽŵď͘�ŶŽǀ͕͘�ƚŚĞ�ƚĞůĞŽŵŽƌƉŚ�ŽĨ��ĂŶĚŝĚĂ�ďŽŵďŝĐŽůĂ�
;^ƉĞŶĐĞƌ͕�'ŽƌŝŶ�Ğƚ�dƵůůŽĐŬͿ�DĞǇĞƌ�Ğƚ�zĂƌƌŽǁ͘�/Ŷƚ�:�
^ǇƐƚ��ǀŽů�DŝĐƌŽďŝŽů�ϰϴ�ϭϰϭϯͲϭϰϭϳ͘

Fungi Ascomycota Saccharomycetaceae Trigonopsis Trigonopsis cantarellii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

dŽƌŽ͕�D͘�͕͘�sĂǌƋƵĞǌ͕�&͘�;ϮϬϬϮͿ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�ďĞŚĂǀŝŽƵƌ�ŽĨ

ĐŽŶƚƌŽůůĞĚ�ŵŝǆĞĚ�ĂŶĚ�ƐĞƋƵĞŶƚŝĂů�ĐƵůƚƵƌĞƐ�ŽĨ��ĂŶĚŝĚĂ�ĐĂŶƚĂƌĞůůŝŝ�ĂŶĚ�
^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ǁŝŶĞ�ǇĞĂƐƚƐ͘�tŽƌůĚ�:�DŝĐƌŽď��ŝŽƚ�ϭϴ͗�
ϯϰϳʹϯϱϰ͘

�d���ϯϲϱϴϴ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϳͿ͘�DƵůƚŝŐĞŶĞ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞdƌŝĐŚŽŵŽŶĂƐĐƵƐ�͕�
tŝĐŬĞƌŚĂŵŝĞůůĂ�ĂŶĚ��ǇŐŽĂƐĐƵƐ�ǇĞĂƐƚ�ĐůĂĚĞƐ͕�ĂŶĚ�ƚŚĞ�
ƉƌŽƉŽƐĂů�ŽĨ�^ƵŐŝǇĂŵĂĞůůĂ�ŐĞŶ͘ŶŽǀ͘�ĂŶĚϭϰ�ŶĞǁƐƉĞĐŝĞƐ�
ĐŽŵďŝŶĂƚŝŽŶƐ͘�&�D^�zĞĂƐƚ�ZĞƐ�ϳ�ϭϰϭʹϭϱϭ�

Fungi Ascomycota Saccharomycetaceae Wickerhamomyces Wickerhamomyces 
anomalus DĞĂƚ

>ŝƵ͕�z͕͘�tĂŶ͕��͕͘�zŽŚĂŶŶĞƐ͕�<͘t͕͘�zƵ͕�Y͘Y͕͘�zĂŶŐ͕��͕͘�,ŽŶŐǇĂŶ͕�>͕͘�
>ŝƵ͕�:͕͘�tĂŶŐ͕�:͘�;ϮϬϮϭͿ͘�&ƵŶĐƚŝŽŶĂů��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�>ĂĐƚŽďĂĐŝůůƵƐ�
ĂŶĚ�zĞĂƐƚ�^ŝŶŐůĞ�^ƚĂƌƚĞƌ��ƵůƚƵƌĞƐ�ŝŶ�ƚŚĞ�ZŝƉĞŶŝŶŐ�WƌŽĐĞƐƐ�ŽĨ��ƌǇ�
&ĞƌŵĞŶƚĞĚ�^ĂƵƐĂŐĞ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů�ϴ͖ϭϭ͗ϲϭϭϮϲϬ͘� ��^�ϱϳϱϵ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�
ŽĨ�WŝĐŚŝĂ͕�/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�
ĂŶĚ�tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�zĞĂƐƚ�ZĞƐ�
ϴ͗ϵϯϵͲϱϰ

Fungi Ascomycota Saccharomycetaceae Wickerhamomyces Wickerhamomyces 
anomalus

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

<ƵƌŝƚĂ͕�K͘�;ϮϬϬϴͿ͘�/ŶĐƌĞĂƐĞ�ŽĨ�ĂĐĞƚĂƚĞ�ĞƐƚĞƌͲŚǇĚƌŽůǇƐŝŶŐ�ĞƐƚĞƌĂƐĞ�
ĂĐƚŝǀŝƚǇ�ŝŶ�ŵŝǆĞĚ�ĐƵůƚƵƌĞƐ�ŽĨ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�ĂŶĚ�WŝĐŚŝĂ�
ĂŶŽŵĂůĂ͘�:��ƉƉů�DŝĐƌŽďŝŽů�ϭϬϰ͗�ϭϬϱϭʹϭϬϱϴ͘

��^�ϱϳϱϵ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͕͘��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕��͘�
;ϮϬϬϴͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ�
ŽĨ�WŝĐŚŝĂ͕�/ƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�tŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ��ĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�>ŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�
ĂŶĚ�tŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘�&�D^�zĞĂƐƚ�ZĞƐ�
ϴ͗ϵϯϵͲϱϰ

Fungi Ascomycota Saccharomycetaceae Wickerhamomyces Wickerhamomyces 
pijperi 

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ĂŐŽƌĐ͕�d͕͘�DĂƌĂǌ͕��͕͘��ĂĚĞǌ͕�E͕͘�WŽǀŚĞ�:ĞŵĞĐ͕�<͕͘�WĞƚĞƌ͕�'͕͘�ZĞƐŶŝŬ͕�
D͕͘�EĞŵĂŶŝĐ͕�:͕͘�ZĂƐƉŽƌ͕�W͘�;ϮϬϬϭͿ͘�/ŶĚŝŐĞŶŽƵƐ�ǁŝŶĞ�ŬŝůůĞƌ�ǇĞĂƐƚ�ĂŶĚ�
ƚŚĞƌŝƌ�ĂƉƉůŝĐĂƚŝŽŶ�ĂƐ�Ă�ƐƚĂƌƚĞƌ�ĐƵůƚƵƌĞ�ŝŶ�ǁŝŶĞ��ĨĞƌŵĞŶƚĂƚŝŽŶ͘��&ŽŽĚ�
DŝĐƌŽ͘�ϮϬϬϭ͕�ϭϴ͕�ϰϰϭͲϰϱϭ ��^�Ϯϴϴϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�Θ��ĂƐĞŚŽĂƌͲWŽǁĞƌƐ͕�
�͘ ;ϮϬϬϴͿ͘�WŚǇůŽŐĞŶĞƚŝĐ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ƐƉĞĐŝĞƐ
ŽĨ�ƉŝĐŚŝĂ͕�ŝƐƐĂƚĐŚĞŶŬŝĂ�ĂŶĚ�ǁŝůůŝŽƉƐŝƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨƌŽŵ�ŵƵůƚŝŐĞŶĞ�ƐĞƋƵĞŶĐĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĂů�
ŽĨ�ďĂƌŶĞƚƚŽǌǇŵĂ�ŐĞŶ͘�ŶŽǀ͕͘�ůŝŶĚŶĞƌĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�
ǁŝĐŬĞƌŚĂŵŽŵǇĐĞƐ�ŐĞŶ͘�ŶŽǀ͘͘�&ĞŵƐ�zĞĂƐƚ�ZĞƐĞĂƌĐŚ͕�
ϴ;ϲͿ͕�ϵϯϵͲϵϱϰ͘

Fungi Ascomycota Saccharomycetaceae Zygosaccharomyces Zygosaccharomyces 
bisporus sŝŶĞŐĂƌ

^ŽůŝĞƌŝ͕�>͘�Θ�'ŝƵĚŝĐŝ͕�W͘�;ϮϬϬϴͿ͘�zĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ƚƌĂĚŝƚŝŽŶĂů�
ďĂůƐĂŵŝĐ�ǀŝŶĞŐĂƌ͗�ĞĐŽůŽŐŝĐĂů�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĨĞĂƚƵƌĞƐ͘�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ͕�ϭϮϱ;ϭͿ͕�ϯϲͲϰϱ͘ ��^�ϳϬϮ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�
s͘ ;ϮϬϭϭͿ͘�DĞƚŚŽĚƐ�ĨŽƌ�ŝƐŽůĂƚŝŽŶ͕�ƉŚĞŶŽƚǇƉŝĐ
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ǇĞĂƐƚƐ͘�/Ŷ͗�&Ğůů�
:t͕��ŽĞŬŚŽƵƚ�d�;ĞĚƐͿ�dŚĞ�zĞĂƐƚƐ͕���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ�
;<ƵƌƚǌŵĂŶ��W͕�ϱƚŚ�ĞĚŶ͘��ůƐĞǀŝĞƌ͕��ŵƐƚĞƌĚĂŵ͕�ƉƉ�
ϵϯϳͲϵϰϳ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϲϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϲϬ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Saccharomycetaceae Zygosaccharomyces Zygosaccharomyces 
kombuchaensis

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ĞůůƵƚ͕�<͕͘�DŝĐŚĞů͕�D͕͘��ĂƌŶŬŽǁ͕�D͕͘��,ƵƚǌůĞƌ͕�D͕͘�:ĂĐŽď͕�&͕͘��Ğ�
^ĐŚƵƚƚĞƌ͕��͘W͕͘��ĂĞŶĞŶ͕�ů͕͘�>ǇŶĐŚ͕�<͘D͕͘��ĂŶŶŝŶŝ͕��͕͘��ƌĞŶĚƚ͘��͘<͘�
;ϮϬϭϴͿ͘��ƉƉůŝĐĂƚŝŽŶ�ŽĨ�EŽŶͲ^ĂĐĐŚĂƌŽŵǇĐĞƐ�zĞĂƐƚƐ�/ƐŽůĂƚĞĚ�ĨƌŽŵ�
<ŽŵďƵĐŚĂ�ŝŶ�ƚŚĞ�WƌŽĚƵĐƚŝŽŶ�ŽĨ��ůĐŽŚŽůͲ&ƌĞĞ��ĞĞƌ͘�&ĞƌŵĞŶƚĂƚŝŽŶ�
ϰ;ϯͿ͕�ϲϲ͘��

��^�ϴϴϰϵ

,ƵůŝŶ͕�D͕͘�tŚĞĂůƐ͕��͘�;ϮϬϭϰͿ͘�ZĂƉŝĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�
�ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝƚŚ�ŐĞŶƵƐͲƐƉĞĐŝĨŝĐ�ƉƌŝŵĞƌƐ͘�/Ŷƚ�
:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϮϬϭϰ�DĂƌ�ϯ͖ϭϳϯ͗ϵͲϭϯ͘

Fungi Ascomycota Saccharomycetaceae Zygosaccharomyces Zygosaccharomyces 
kombuchaensis WůĂŶƚ��ĂƐĞĚ

�:ĂǇĂďĂůĂŶ͕�Z͕͘�DĂůďĂƐĂ͕�Z͘s͕͘�>ŽŶĐĂƌ͕��͘^͕͘�sŝƚĂƐ͕�:͘^͘�ĂŶĚ�
^ĂƚŚŝƐŚŬƵŵĂƌ͕�D͘�;ϮϬϭϰͿ͘���ZĞǀŝĞǁ�ŽŶ�<ŽŵďƵĐŚĂ�dĞĂͶDŝĐƌŽďŝŽůŽŐǇ͕�
�ŽŵƉŽƐŝƚŝŽŶ͕�&ĞƌŵĞŶƚĂƚŝŽŶ͕��ĞŶĞĨŝĐŝĂů��ĨĨĞĐƚƐ͕�dŽǆŝĐŝƚǇ͕�ĂŶĚ�dĞĂ�
&ƵŶŐƵƐ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ZĞǀŝĞǁƐ�ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�&ŽŽĚ�^ĂĨĞƚǇ�
sŽů͘�ϭϯ

��^�ϴϴϰϵ

,ƵůŝŶ͕�D͕͘�tŚĞĂůƐ͕��͘�;ϮϬϭϰͿ͘�ZĂƉŝĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�
�ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ǁŝƚŚ�ŐĞŶƵƐͲƐƉĞĐŝĨŝĐ�ƉƌŝŵĞƌƐ͘�/Ŷƚ�
:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�DĂƌ�ϯ͖ϭϳϯ͗ϵͲϭϯ͘

Fungi Ascomycota Saccharomycetaceae Zygosaccharomyces Zygosaccharomyces 
rouxii WůĂŶƚ��ĂƐĞĚ

�Ăŝ͕�:͕͘�>ŝ͕�<͕͘�^ŽŶŐ͕�E͕͘�zĂŽ͕�t͕͘�yŝĂ͕�,͕͘�zĂŶŐ͕�Y͕͘��ŚĂŶŐ͕�y͕͘�>ŝ͕y͕͘�
tĂŶŐ͕��͕͘�zĂŽ͕�>͕͘�zĂŶŐ͕�^͕͘��ŚĞŶ͕�y͘�;ϮϬϮϬͿ͘��ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�
ƌŽƵǆŝŝ͕�ĂŶ��ƌŽŵĂƚŝĐ�zĞĂƐƚ�/ƐŽůĂƚĞĚ�&ƌŽŵ��Śŝůŝ�^ĂƵĐĞ͕�/Ɛ��ďůĞ�ƚŽ�
�ŝŽƐǇŶƚŚĞƐŝǌĞ�ϮͲWŚĞŶǇůĞƚŚĂŶŽů�ǀŝĂ�ƚŚĞ�^ŚŝŬŝŵĂƚĞ�Žƌ��ŚƌůŝĐŚ�
WĂƚŚǁĂǇƐ͘�&ƌŽŶƚ�DŝĐƌŽďŝŽů͘�ϭϭ͗�ϱϵϳϰϱϰ͘

��^�ϳϯϮ

>ŽĚĚĞƌ͕�:͘�Θ�<ƌĞŐĞƌͲǀĂŶ�Zŝũ͕�E͘:͘t͘�;ϭϵϴϰͿ͘�dŚĞ�zĞĂƐƚ͗�
Ă�dĂǆŽŶŽŵŝĞ�^ƚƵĚǇ�Ɖ͘ϰϲϮ

Fungi Ascomycota Saccharomycetaceae Zygosaccharomyces Zygosaccharomyces 
rouxii WůĂŶƚ��ĂƐĞĚ

,ĞƐƐĞůƚŝŶĞ͕��͘t͕͘�^ŚŝďĂƐĂŬŝ͕�<͘�;ϭϵϲϭͿ͘�DŝƐŽ///͘�WƵƌĞ��ƵůƚƵƌĞ�
&ĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ͘��ƉƉů�DŝĐƌŽďŝŽů͘�ϵ͗�
ϱϭϱʹϱϭϴ

^ƵĞǌĂǁĂ͕�z͕͘�^ƵǌƵŬŝ͕�D͕͘�DŽƌŝ͕�,͘�;ϮϬϬϴͿ͘�'ĞŶŽƚǇƉŝŶŐ�ŽĨ�Ă�DŝƐŽ�ĂŶĚ�
^ŽǇ�^ĂƵĐĞ�&ĞƌŵĞŶƚĂƚŝŽŶ�zĞĂƐƚ͕��ǇŐŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƌŽƵǆŝŝ͕��ĂƐĞĚ�ŽŶ�
^ĞƋƵĞŶĐĞ��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�WĂƌƚŝĂů�Ϯϲ^�ZŝďŽƐŽŵĂů�ZE��'ĞŶĞ�ĂŶĚ�dǁŽ�
/ŶƚĞƌŶĂů�dƌĂŶƐĐƌŝďĞĚ�^ƉĂĐĞƌƐ͕��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϳϮ͗ϮϰϱϮͲϱ͘�

^ŽůŝĞƌŝ͕�>͕͘�'ŝƵĚŝĐŝ͕�W͘�;ϮϬϬϴͿ͘�zĞĂƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�dƌĂĚŝƚŝŽŶĂů�
�ĂůƐĂŵŝĐ�sŝŶĞŐĂƌ͗�ĞĐŽůŽŐŝĐĂů�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĨĞĂƚƵƌĞƐ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů�ϭϮϱ;ϭͿ͗ϯϲͲϰϱ͘�

��^�ϳϯϮ

>ŽĚĚĞƌ͕�:͘�Θ�<ƌĞŐĞƌͲǀĂŶ�Zŝũ͕�E͘:͘t͘�;ϭϵϴϰͿ͘�dŚĞ�zĞĂƐƚ͗�
Ă�dĂǆŽŶŽŵŝĞ�^ƚƵĚǇ�Ɖ͘ϰϲϮ

Fungi Ascomycota Saccharomycetaceae Zygotorulaspora Zygotorulaspora 
florentina

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ĞŶĐŝŽŶŝ͕�>͕͘�ZŽŵĂŶŝ͕��͕͘�'Žďďŝ͕�D͕͘��ŽŵŝƚŝŶŝ͕�&͕͘��ŝĂŶŝ͕�D͕͘��ŽŵŝǌŝŽ͕�
W͘�;ϮϬϭϲͿ͘��ŽŶƚƌŽůůĞĚ�ŵŝǆĞĚ�ĨĞƌŵĞŶƚĂƚŝŽŶ�Ăƚ�ǁŝŶĞƌǇ�ƐĐĂůĞ�ƵƐŝŶŐ�
�ǇŐŽƚŽƌƵůĂƐƉŽƌĂ�ĨůŽƌĞŶƚŝŶĂ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů�ϮϬϭϲ�KĐƚ�ϯ͖Ϯϯϰ͗ϯϲͲϰϰ͘�

��^�ϳϰϲ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͘�;ϮϬϭϭͿ͘�
dŚĞ�zĞĂƐƚƐ͗���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ͕�ϱƚŚ�ĞĚŝƚŝŽŶ͘�ϯ�sŽů͘�
�ŵƐƚĞƌĚĂŵ͗��ůƐĞǀŝĞƌ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘

Fungi Ascomycota Saccharomycetaceae Zygotorulaspora Zygotorulaspora 
florentina �ĂŝƌǇ

�ŽĞŬŚŽƵƚ͕�d͕͘�ZŽďĞƌƚ͕�s͘��;�ĚƐ͘Ϳ͘�;ϮϬϬϯͿ͘�zĞĂƐƚƐ�ŝŶ�ĨŽŽĚ͗��ĞŶĞĨŝĐŝĂů�ĂŶĚ�
ĚĞƚƌŝŵĞŶƚĂů�ĂƐƉĞĐƚƐ͘��ĞŚƌ͛Ɛ�sĞƌůĂŐ͕�,ĂŵďƵƌŐ͘� ��^�ϲϰϳ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͘�;ϮϬϭϭͿ͘�
dŚĞ�zĞĂƐƚƐ͗���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ͕�ϱƚŚ�ĞĚŝƚŝŽŶ͘�ϯ�sŽů͘�
�ŵƐƚĞƌĚĂŵ͗��ůƐĞǀŝĞƌ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͘

Fungi Ascomycota Saccharomycopsidaceae Saccharomycopsis Saccharomycopsis 
fibuligera sŝŶĞŐĂƌ

�ŽŶŐ͕�<͘&͕͘�EĂ͕��͘E͕͘��ŽŶŐ͕�>͘>͘/͕͘��ĞŶŐ͕�,͘^͕͘��ŚĞ͕�:͘d͕͘�^ĂŵƉ͘�;ϮϬϭϲͿ͘�
/ƐŽůĂƚŝŽŶ�ĂŶĚ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǇĞĂƚƐ�ŝŶ�ĚĂƋƵ�ĨŽƌ�ĂŐĞĚ�ǀŝŶĞŐĂƌ�
ƉƌŽĚƵĐƚŝŽŶ�ĂŶĚ�ƚŚĞŝƌ�ĐĂƉĂĐŝƚǇ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ĞƚŚůǇ�ĂůĐŽŚŽů�ĂŶĚ�ĞƚŚůǇ�
ĂĐĞƚĂƚĞ͘�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ŽĨ�&ŽŽĚ�/ŶĚƵƐƚƌǇ͕�ϯϳ;ϭϬͿ͗�ϮϭϯͲϮϭϲ͘�
;ŝŶ��ŚŝŶĞƐĞͿ

�Śŝ͕��͕͘��ŚĞ͕��͕͘�>ŝƵ͕�'͕͘�tĂŶŐ͕�&͕͘�:Ƶ͕�>͕͘�dŽŶŐ͕��͘�;ϮϬϬϵͿ͘�
^ĂĐĐŚĂƌŽŵǇĐŽƉƐŝƐ�ĨŝďƵůŝŐĞƌĂ�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƚŝŽŶƐ�ŝŶ�ďŝŽƚĞĐŚŶŽůŽŐǇ�
΀:΁͘��ŝŽƚĞĐŚŶŽůŽŐǇ��ĚǀĂŶĐĞƐ͕�Ϯϳ;ϰͿ͗�ϰϮϯͲϰϯϭ͘

��^�ϯϮϵ͘ϴϯ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͘�;ϮϬϭϭͿ͘�
dŚĞ�zĞĂƐƚƐ͗���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ͕�ϱƚŚ�ĞĚŝƚŝŽŶ͘�ϯ�sŽů͘�
�ŵƐƚĞƌĚĂŵ͗��ůƐĞǀŝĞƌ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ

Fungi Ascomycota Saccharomycopsidaceae Saccharomycopsis Saccharomycopsis 
fibuligera

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

�ŚĂŶŐ͕�^͕͘�<ǌǌ͕��͕͘�yǌĐ͕��͕͘�:ŐǇ͕��͘�;ϮϬϮϬͿ͘���ĨĨĞĐƚƐ�ŽĨ�
^ĂĐĐŚĂƌŽŵǇĐŽƉƐŝƐ�ĨŝďƵůŝŐĞƌĂ�ĂŶĚ�^ĂĐĐŚĂƌŽŵǇĐĞƐ�ĐĞƌĞǀŝƐŝĂĞ�
ŝŶŽĐƵůĂƚŝŽŶ�ŽŶ�ƐŵĂůů�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƐƚĂƌƚĞƌƐ�ŝŶ�^ŝĐŚƵĂŶͲƐƚǇůĞ�yŝĂŽƋƵ�
ůŝƋƵŽƌ΀:΁�͘&ŽŽĚ�ZĞƐ�/Ŷƚ͕��ϭϯϳ͗�ϭϬϵϰϮϱ͘

^ƵŶ͕�^͕͘��ŚĂŝ͕�>͕͘�>ŝŶŐ͕�y͘h͕͘�WĂŶƉĂŶ͕�z͘h͕͘�y��Ăŝ͕�zĂŽ͕�^͘�;ϮϬϭϴͿ͘�
�ƉƉůŝĐĂƚŝŽŶ�ŽĨ�^ĂĐĐŚĂƌŽŵǇĐŽƉƐŝƐ�ĨŝďƵůŝŐĞƌĂ��/���ϯϯϬϳϳ�ŝŶ�ƚŚĞ�
WƌŽĚƵĐƚŝŽŶ�ŽĨ�,ŝŐŚͲdĞŵƉĞƌĂƚƵƌĞ��ŚŝŵĂǆŝĂŶŐ��ĂƋƵ͘�>ŝƋƵŽƌͲDĂŬŝŶŐ�
^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ͕�Ϯϴϵ;ϬϳͿ͗ϳϲͲϴϮ͘�;ŝŶ��ŚŝŶĞƐĞͿ

��^�ϯϮϵ͘ϴϯ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�&Ğůů͕�:͘t͕͘��ŽĞŬŚŽƵƚ͕�d͘�;ϮϬϭϭͿ͘�
dŚĞ�zĞĂƐƚƐ͗���dĂǆŽŶŽŵŝĐ�^ƚƵĚǇ͕�ϱƚŚ�ĞĚŝƚŝŽŶ͘�ϯ�sŽů͘�
�ŵƐƚĞƌĚĂŵ͗��ůƐĞǀŝĞƌ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϲϯ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϲϮ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Ascomycota Sarcosomataceae Torulaspora Torulaspora delbrueckii �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

WĂŶĚŽ͕�/͕͘�'ĂƌĐŝĂ͕�D͘:͕͘��ƵŶŝŐĂ͕�D͕͘�hƌƵďƵƌƵ͕�&͘�;ϭϵϴϵͿ͘��ǇŶĂŵŝĐƐ�ŽĨ�
DŝĐƌŽďŝĂů�WŽƉƵůĂƚŝŽŶƐ�ĚƵƌŝŶŐ�&ĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�tŝŶĞƐ�ĨƌŽŵ�ƚŚĞ�hƚŝĞůͲ
ZĞƋƵĞŶĂ�ZĞŐŝŽŶ�ŽĨ�^ƉĂŝŶ͘��ƉƉ͘�ĂŶĚ��Ŷǀ͘�DŝĐƌŽďŝŽů͘��ϱϯϵͲϱϰϭ

ZĞǀŝĞǁ��ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů�ϮϬϭϴ��Ɖƌ͖ϭϬϮ;ϳͿ͗ϯϬϴϭͲϯϬϵϰ͘�dŚĞ�
ŝŵƉĂĐƚ�ŽĨ�dŽƌƵůĂƐƉŽƌĂ�ĚĞůďƌƵĞĐŬŝŝ�ǇĞĂƐƚ�ŝŶ�ǁŝŶĞŵĂŬŝŶŐ͘�^ĂŶƚŝĂŐŽ�
�ĞŶŝƚŽ�ϭ

�>/��ϮϯϬ

KĚĂ͕�z͕͘�zĂďƵŬŝ͕�D͕͘�dŽŶŽŵƵƌĂ͕�<͕͘�&ƵŬƵŶĂŐĂ͕�D͘�
;ϭϵϵϳͿ͘�ZĞĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�zĞĂƐƚ�^ƚƌĂŝŶƐ��ůĂƐƐŝĨŝĞĚ�ĂƐ�
dŽƌƵůĂƐƉŽƌĂ�ĚĞůďƌƵĞĐŬŝŝ�;>ŝŶĚŶĞƌͿ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�
ϰϳ͕�ϭϭϬϮͲϭϭϬϲ 

Fungi Ascomycota Sarcosomataceae Torulaspora Torulaspora delbrueckii �ĂŝƌǇ

tĞƐƚĂůů͕�^͕͘�&ŝůƌĞĞŶďŽƌŐ�͕K͘�;ϭϵϵϴͿ͘�zĞĂƐƚ�ŽĐĐƵƌĂŶĐĞ�ŝŶ��ĂŶŝƐŚ�ĨĞƚĂ�
ĐŚĞĞƐĞƐ͘�&ŽŽĚ�DŝĐƌŽ͘�ϭϱ͕�ϮϭϱͲϮϮϮ͘

tǇĚĞƌ͕�d͘D͕͘�^ƉŝůůŵĂŶŶ͕�,͕͘�WƵŚĂŶ͕��͕͘�ϭϵϵϳ͘�/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ǇĞĂƐƚ�
ĨůŽƌĂ�ŝŶ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�&ŽŽĚ�ƚĞĐŚŶŽů͘�ďŝŽƚĞĐŚŶŽů͘�ϯϱ͕�ϰ͕�ϮϵϵͲϯϬϰ͘��

�>/��ϮϯϬ

KĚĂ͕�z͕͘�zĂďƵŬŝ͕�D͕͘�dŽŶŽŵƵƌĂ͕�<͕͘�&ƵŬƵŶĂŐĂ͕�D͘�
;ϭϵϵϳͿ͘�ZĞĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�zĞĂƐƚ�^ƚƌĂŝŶƐ��ůĂƐƐŝĨŝĞĚ�ĂƐ�
dŽƌƵůĂƐƉŽƌĂ�ĚĞůďƌƵĞĐŬŝŝ�;>ŝŶĚŶĞƌͿ͘�/Ŷƚ�:�^ǇƐƚ��ĂĐƚĞƌŝŽů�
ϰϳ͕�ϭϭϬϮͲϭϭϬϲ

Fungi Ascomycota Schizosaccharomycetaceae Schizosaccharomyces Schizosaccharomyces 
pombe

�ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

^ŶŽǁ͕�W͘'͕͘�'ĂůůĞŶĚĞƌ͕�'͘&͘�;ϭϵϳϵͿ͘��ĞĂĐŝĚŝĨŝĐĂƚŝŽŶ�ŽĨ�ǁŚŝƚĞ�ƚĂďůĞ�
ǁŝŶĞƐ�ƚŚƌŽƵŐŚ�ƉĂƌƚŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�ďǇ�^ĐŚŝǌŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƉŽŵďĞ͘�
�ŵ�:��ŶŽů�sŝƚŝĐƵůƚ�ϯϬ͗�ϰϱʹϰϴ͘

��^�ϯϱϲ
>ŝŶĚŶĞƌ͕�W͘�;ϭϴϵϯͿ͘�^ĐŚŝǌŽƐĂĐĐŚĂƌŽŵǇĐĞƐ�ƉŽŵďĞ�Ŷ͘�
ƐƉ͕͘�Ă�ŶĞǁ�ƐƚĂƌƚĞƌ͘�tŽĐŚĞŶƐĐŚƌŝĨƚ�Ĩƺƌ��ƌĂƵĞƌĞŝ�ϭϬ�
ϭϮϵϴͲϭϯϬϬ

Fungi Ascomycota Sordariaceae Neurospora Neurospora sitophila WůĂŶƚ��ĂƐĞĚ
�ƐƐĞƌƐ͕��͘:͕͘��ďŽŶŐ͕��͕͘�ǀĂŶ�ĚĞƌ�'ƌŝĨƚ͕�Z͘D͕͘�EŽƵƚ͕�D͘:͕͘�KƚŝŵͲ
EĂƉĞ͕�t͕͘�ZŽƐůŝŶŐ͕�,͘�;ϭϵϵϱͿ͘�ZĞĚƵĐŝŶŐ�ĐĂƐƐĂǀĂ�ƚŽǆŝĐŝƚǇ�ďǇ�ŚĞĂƉͲ
ĨĞƌŵĞŶƚĂƚŝŽŶ�ŝŶ�hŐĂŶĚĂ͘�/Ŷƚ�:�&ŽŽĚ�^Đŝ�EƵƚƌ͘�ϰϲ;ϮͿ͗ϭϮϱͲϯϲ͘

��^�ϯϴϭ͘ϱϬ
^ŚĞĂƌ͕�'͘>͕͘��ŽĚŐĞ͕��͘K͘�;ϭϵϮϳͿ͘�>ŝĨĞ�ŚŝƐƚŽƌŝĞƐ�ĂŶĚ�
ŚĞƚĞƌŽƚŚĂůůŝƐŵ�ŽĨ�ƚŚĞ�ƌĞĚ�ďƌĞĂĚͲŵŽůĚ�ĨƵŶŐŝ�ŽĨ�ƚŚĞ�
DŽŶŝůŝĂ�ƐŝƚŽƉŚŝůĂ�ŐƌŽƵƉ͘�:��Őƌŝ�ZĞƐ�ϯϰ;ϭϭͿ�ϭϬϭϵͲϭϬϰϭ

Fungi Ascomycota Trichomonascaceae Blastobotrys Blastobotrys 
adeninivorans WůĂŶƚ��ĂƐĞĚ

�ŚĂŶŐ͕�t͕͘�zĂŶŐ͕�Z͕͘�&ĂŶŐ͕�t͕͘�zĂŶ͕�>͕͘�>Ƶ͕�:͕͘�^ŚĞŶŐ͕�:͘�;ϮϬϭϲͿ͘�
�ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞƌŵŽƉŚŝůŝĐ�ĨƵŶŐĂů�ĐŽŵŵƵŶŝƚǇ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ƉŝůĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�WƵͲĞƌŚ�ƚĞĂ͘΀:΁͘�/ŶƚĞƌŶĂƚŝŽŶĂů�ũŽƵƌŶĂů�ŽĨ�ĨŽŽĚ�
ŵŝĐƌŽďŝŽůŽŐǇ͕ϮϮϳ͘ ��^�ϴϮϰϰ

<ƵƌƚǌŵĂŶ͕��͘W͕͘�ZŽďŶĞƚƚ͕��͘:͘�;ϮϬϬϳͿ͘�DƵůƚŝŐĞŶĞ�
ƉŚǇůŽŐĞŶĞƚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�dƌŝĐŚŽŵŽŶĂƐĐƵƐ͕�
tŝĐŬĞƌŚĂŵŝĞůůĂ�ĂŶĚ��ǇŐŽĂƐĐƵƐ�ǇĞĂƐƚ�ĐůĂĚĞƐ͕�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ŽĨ�^ƵŐŝǇĂŵĂĞůůĂ�ŐĞŶ͘�ŶŽǀ͘�ĂŶĚ�ϭϰ�ŶĞǁ�
ƐƉĞĐŝĞƐ�ĐŽŵďŝŶĂƚŝŽŶƐ͘΀:΁͘�&ĞŵƐ�zĞĂƐƚ�ZĞƐĞĂƌĐŚ͕�
ϳ;ϭͿ͗ϭϰϭͲϭϱϭ͘

Fungi Ascomycota Trichomonascaceae Wickerhamiella Wickerhamiella 
versatilis �ĂŝƌǇ

^ĞŝůĞƌ͕�,͕͘��ƵƐƐĞ͕�D͘�;ϭϵϵϬͿ͘�dŚĞ�ǇĞĂƐƚƐ�ŽĨ�ĐŚĞĞƐĞ�ďƌŝŶĞƐ͘�/Ŷƚ�:�&ŽŽĚ�
DŝĐƌŽďŝŽů͘�ϭϭ͗ϮϴϵͲϯϬϯ

��^�ϭϳϱϮ

�ůĂƌĂ͕��Ğ͘s͕͘��ůďĂůĂĚĞũŽ͕�Z͘'͕͘�'ƵǌŵĄŶ͕��͕͘�
^ƚĞĞŶŚƵŝƐĞŶ͕�^Ͳ>͕͘�:ŽŚŶƐŽŶ͕�^͘�͘�Θ�,ĞƌƌĞƌĂ͕��͘D͘�Ğƚ�
Ăů͘�;ϮϬϭϳͿ͘�&ůŽǁĞƌƐ�ĂƐ�Ă�ƌĞƐĞƌǀŽŝƌ�ŽĨ�ǇĞĂƐƚ�ĚŝǀĞƌƐŝƚǇ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ǁŝĐŬĞƌŚĂŵŝĞůůĂ�ŶĞĐƚĂƌĞĂ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�ǁŝĐŬĞƌŚĂŵŝĞůůĂ�ŶĂƚĂůĞŶƐŝƐ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ĨƌŽŵ�
ƐŽƵƚŚ�ĂĨƌŝĐĂŶ�ĨůŽǁĞƌƐ�ĂŶĚ�ƉŽůůŝŶĂƚŽƌƐ͕�ĂŶĚ�ƚƌĂŶƐĨĞƌ�ŽĨ�
ƌĞůĂƚĞĚ�ĐĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ�ǁŝĐŬĞƌŚĂŵŝĞůůĂ�
ĂƐ�ŶĞǁ�ĐŽŵďŝŶĂƚŝŽŶƐ͘�&ĞŵƐ�zĞĂƐƚ�ZĞƐĞĂƌĐŚ;ϱͿ͕�ϱ͘

Fungi Ascomycota Trichomonascaceae Wickerhamiella Wickerhamiella 
versatilis WůĂŶƚ��ĂƐĞĚ

ǀĂŶ�ĚĞƌ�^ůƵŝƐ͕��͕͘�DƵůĚĞƌ͕��͘E͕͘�'ƌŽůůĞ͕�<͘�͕͘��ŶŐďĞƌƐ͕�'͘,͕͘�ƚĞƌ�^ĐŚƵƌĞ͕�
�͘'͕͘�dƌĂŵƉĞƌ͕�:͕͘�tŝũĨĨĞůƐ͕�Z͘,͘�;ϮϬϬϬͿ͘�/ŵŵŽďŝůŝǌĞĚ�ƐŽǇͲƐĂƵĐĞ�ǇĞĂƐƚƐ͗
ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�Ă�ŶĞǁ�ƉŽůǇĞƚŚǇůĞŶĞͲŽǆŝĚĞ
ƐƵƉƉŽƌƚ͘�:��ŝŽƚĞĐŚŶŽů͘�ϴϬ͗ϭϳϵͲϴϴ͘

^ƵĞǌĂǁĂ�͕z͕͘�^ƵǌƵŬŝ͕�D͘�;ϮϬϬϳͿ͘��ŝŽĐŽŶǀĞƌƐŝŽŶ�ŽĨ�&ĞƌƵůŝĐ��ĐŝĚ�ƚŽ�
ϰͲsŝŶǇůŐƵĂŝĂĐŽů�ĂŶĚ�ϰͲ�ƚŚǇůŐƵĂŝĂĐŽů�ĂŶĚ�ŽĨ�ϰͲsŝŶǇůŐƵĂŝĂĐŽů�ƚŽ
ϰͲ�ƚŚǇůŐƵĂŝĂĐŽů�ďǇ�,ĂůŽƚŽůĞƌĂŶƚ�zĞĂƐƚƐ��ĞůŽŶŐŝŶŐ�ƚŽ�ƚŚĞ�'ĞŶƵƐ
�ĂŶĚŝĚĂ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϳϭ͗ϭϬϱϴͲϲϮ

��^�ϭϳϱϮ

�ůĂƌĂ͕��Ğ͘s͕͘��ůďĂůĂĚĞũŽ͕�Z͘'͕͘�'ƵǌŵĄŶ͕��͕͘�
^ƚĞĞŶŚƵŝƐĞŶ͕�^Ͳ>͕͘�:ŽŚŶƐŽŶ͕�^͘�͘�Θ�,ĞƌƌĞƌĂ͕��͘D͘�Ğƚ�
Ăů͘�;ϮϬϭϳͿ͘�&ůŽǁĞƌƐ�ĂƐ�Ă�ƌĞƐĞƌǀŽŝƌ�ŽĨ�ǇĞĂƐƚ�ĚŝǀĞƌƐŝƚǇ͗�
ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ǁŝĐŬĞƌŚĂŵŝĞůůĂ�ŶĞĐƚĂƌĞĂ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�
ĂŶĚ�ǁŝĐŬĞƌŚĂŵŝĞůůĂ�ŶĂƚĂůĞŶƐŝƐ�Ĩ͘Ă͘�ƐƉ͘�ŶŽǀ͘�ĨƌŽŵ�
ƐŽƵƚŚ�ĂĨƌŝĐĂŶ�ĨůŽǁĞƌƐ�ĂŶĚ�ƉŽůůŝŶĂƚŽƌƐ͕�ĂŶĚ�ƚƌĂŶƐĨĞƌ�ŽĨ�
ƌĞůĂƚĞĚ�ĐĂŶĚŝĚĂ�ƐƉĞĐŝĞƐ�ƚŽ�ƚŚĞ�ŐĞŶƵƐ�ǁŝĐŬĞƌŚĂŵŝĞůůĂ�
ĂƐ�ŶĞǁ�ĐŽŵďŝŶĂƚŝŽŶƐ͘�&ĞŵƐ�zĞĂƐƚ�ZĞƐĞĂƌĐŚ;ϱͿ͕�ϱ͘

Fungi Ascomycota Wallemiaceae Sporendonema Sporendonema casei DĞĂƚ

�^ĐĂƌĂŵƵǌǌĂ͕�E͕͘��ŝĂĨĞƌŝĂ͕��͕͘��ĞƌŶŝ͕��͘�;ϮϬϭϱͿ͘�DŽŶŝƚŽƌŝŶŐ�ƚŚĞ�
ŵǇĐŽďŝŽƚĂ�ŽĨ�ƚŚƌĞĞ�ƉůĂŶƚƐ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ��ƵůĂƚĞůůŽ�;Ă�ƚǇƉŝĐĂů�/ƚĂůŝĂŶ�
ŵĞĂƚ�ƉƌŽĚƵĐƚͿ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽ͘�sŽůƵŵĞ�ϮϬϯ͕�ϭϲ�:ƵŶĞ�ϮϬϭϱ͕�WĂŐĞƐ�
ϳϴͲϴϱ͘

��^�ϯϱϱ͘Ϯϵ

�ĞƐŵĂǌŝğƌĞƐ͕�:͘�͘,͘:͘�;ϭϴϮϳͿ͘��ŶŶĂůĞƐ�ĚĞƐ�^ĐŝĞŶĐĞƐ�
EĂƚƵƌĞůůĞƐ͕��ŽƚĂŶŝƋƵĞ�ϭϭ͗�ϮϰϲͲϮϰϵ͘

Fungi Ascomycota Wallemiaceae Sporendonema Sporendonema casei �ĂŝƌǇ
ZĂƚŽŵĂŚĞŶŝŶĂ͕�Z͕͘��ŚĂďĂůŝĞƌ͕��͕͘�'ĂůǌǇ͕�W͘�;ϭϵϵϰͿ͘��ŽŶĐĞƌŶŝŶŐ�
^ƉŽƌĞŶĚŽŶĞŵĂ�ĐĂƐĞŝ��ĞƐŵĂǌŝĞƌĞƐ�΀&ƌĂŶĐĞ͕�ŵŽƵůĚƐ�ŝŶ�ĐŚĞĞƐĞƐ΁�>ĂƚƚĞ�
ϭϵ;ϲͿ�ϲϭϲͲϲϭϳ

��^�ϯϱϱ͘Ϯϵ
�ĞƐŵĂǌŝğƌĞƐ͕�:͘�͘,͘:͘�;ϭϴϮϳͿ͘��ŶŶĂůĞƐ�ĚĞƐ�^ĐŝĞŶĐĞƐ�
EĂƚƵƌĞůůĞƐ͕��ŽƚĂŶŝƋƵĞ�ϭϭ͗�ϮϰϲͲϮϰϵ͘

Fungi Basidiomycota Cystofilobasidiaceae Cystofilobasidium Cystofilobasidium 
infirmominiatum �ĂŝƌǇ

�ĂƌůǇ͕�Z͘�;ϭϵϵϴͿ͘�dŚĞ�ƚĞĐŚŶŽůŽŐǇ�ŽĨ�ĚĂŝƌǇ�ƉƌŽĚƵĐƚƐ͘�^ƉƌŝŶŐĞƌ͘

��^�ϯϮϯ

,ĂŵĂŵŽƚŽ͕�D͕͘�^ƵŐŝǇĂŵĂ͕�:͕͘�<ŽŵĂŐĂƚĂ͕�<͘�;ϭϵϴϴͿ͘�
dƌĂŶƐĨĞƌ�ŽĨ�ZŚŽĚŽƐƉŽƌŝĚŝƵŵ�ŝŶĨŝƌŵŽŵŝŶŝĂƚƵŵ�ƚŽ�
ƚŚĞ�ŐĞŶƵƐ��ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ�ĂƐ��ǇƐƚŽĨŝůŽďĂƐŝĚŝƵŵ�
ŝŶĨŝƌŵŽŵŝŶŝĂƚƵŵ�ĐŽŵď͘�ŶŽǀ͘�:�'ĞŶ��ƉƉů�DŝĐƌŽďŝŽů�
ϯϰ͕�ϮϳϭʹϮϳϴ͘

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϲϱ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϲϰ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Basidiomycota Mrakiaceae Tausonia Tausonia pullulans WůĂŶƚ��ĂƐĞĚ

�ĂƚƌĂ͕�>͘Z͘�ĂŶĚ�DŝůůŶĞƌ͕�W͘�͘�;ϭϵϳϰͿ͘�^ŽŵĞ��ƐŝĂŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚƐ�ĂŶĚ�
ďĞǀĞƌĂŐĞƐ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ĨƵŶŐŝ͘�DǇĐŽůŽŐŝĂ͕�ϲϲ͕�ϵϰϮͲϵϱϬ͘ ��^�ϮϱϯϮ

>ŝƵ͕�yͲ�͕͘�tĂŶŐ͕�YͲD͕͘�'ƂŬĞƌ͕�D͘�Ğƚ�Ăů͘�;ϮϬϭϱͿ͘�
dŽǁĂƌĚƐ�ĂŶ�ŝŶƚĞŐƌĂƚĞĚ�ƉŚǇůŽŐĞŶĞƚŝĐ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ƚƌĞŵĞůůŽŵǇĐĞƚĞƐ͘�^ƚƵĚŝĞƐ�ŝŶ�DǇĐŽůŽŐǇ͘�:ƵŶ͘�ϴϭ͗�
ϴϱͲϭϰϳ͘

Fungi Zygomycota Mucoraceae Actinomucor Actinomucor elegans WůĂŶƚ��ĂƐĞĚ

>Ƶ͕�:͘D͕͘�zƵ͕�Z͘�͕͘��ŚĞŶŐ͕��͘�͘�;ϭϵϵϲͿ͘�WƵƌŝĨŝĐĂƚŝŽŶ�ĂŶĚ�^ŽŵĞ�
WƌŽƉĞƌƚŝĞƐ�ŽĨ�'ůƵƚĂŵŝŶĂƐĞ�ĨƌŽŵ���ĐƚŝŶŽŵƵĐŽƌ�ƚĂŝǁĂŶĞŶƐŝƐ͕�^ƚĂƌƚĞƌ�
ŽĨ�^ƵĨƵ΀:΁͘�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�^ĐŝĞŶĐĞ�ŽĨ�&ŽŽĚ�Θ��ŐƌŝĐƵůƚƵƌĞ͕�ϭϵϵϲ͕�
ϳϬ;ϰͿ͗ϱϬϵʹϱϭϰ͘�

�d���ϮϮϴϭϰ

tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘�ZŽĚƌŝŐƵĞǌͲdƵĚĞůĂ͕�:͘>͘�Θ��ŽůĂƚĂďĂĚŝ͕�
^͘ Ğƚ�Ăů͘�;ϮϬϭϯͿ͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�ŵƵĐŽƌĂůĞƐ͗�ĂŶ
ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ�Ͳ�DŽůĞĐƵůĂƌ
WŚǇůŽŐĞŶǇ�ĂŶĚ��ǀŽůƵƚŝŽŶ�ŽĨ�&ƵŶŐŝ͕ϮϬϭϯ͕ϯϬ;ϯͿ͕�ϭϭͲϰϳ͘

Fungi Zygomycota Mucoraceae Mucor Mucor circinelloides WůĂŶƚ��ĂƐĞĚ

,ĂŶ͕��͘�͕͘�<ƵŝũƉĞƌƐ͕��͘&͘�͕͘�dŚĂŶŚ͕�E͘s͘�Θ�EŽƵƚ͕�D͘:͘Z͘�;ϮϬϬϰͿ͘�
DƵĐŽƌĂĐĞŽƵƐ�ŵŽƵůĚƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐŽŵŵĞƌĐŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�
ƐƵĨƵ�ƉĞŚƚǌĞ͘��ŶƚŽŶŝĞ�sĂŶ�>ĞĞƵǁĞŶŚŽĞŬ͕�ϴϱ;ϯͿ͕�ϮϱϯͲϳ͘ ��^�ϭϵϱ͘ϲϴ

tĂůƚŚĞƌ͕�'͕͘�WĂǁůŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕�
�͕͘�tƌǌŽƐĞŬ͕�D͘�Ğƚ�Ăů͘�;ϮϬϭϯͿ͘��E��ďĂƌĐŽĚŝŶŐ�ŝŶ�
DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�WĞƌƐŽŽŶŝĂ͕�
ϮϬϭϯ͕�ϯϬ͕�ϭϭͲϰϳ͘

Fungi Zygomycota Mucoraceae Mucor Mucor flavus WůĂŶƚ��ĂƐĞĚ

�ŚĞŶŐ͕�z͘Y͕͘�,Ƶ͕�Y͕͘�>ŝ͕�>͘d͘�Ğƚ�Ăů͘�;ϮϬϬϵͿ͘�WƌŽĚƵĐƚŝŽŶ�ŽĨ�ƐƵĨƵ͕�Ă�
ƚƌĂĚŝƚŝŽŶĂů��ŚŝŶĞƐĞ�ĨĞƌŵĞŶƚĞĚ�ƐŽǇďĞĂŶ�ĨŽŽĚ͕�ďǇ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ǁŝƚŚ�
DƵĐŽƌ�ĨůĂǀƵƐ�Ăƚ�ůŽǁ�ƚĞŵƉĞƌĂƚƵƌĞ͘΀:΁͘�&ŽŽĚ�^ĐŝĞŶĐĞ�Θ�dĞĐŚŶŽůŽŐǇ�
ZĞƐĞĂƌĐŚ͕�ϮϬϬϵ͕�ϭϱ;ϰͿ͗ϯϰϳͲϯϱϮ͘

��^�Ϯϯϰ͘ϯϱ

tĂůƚŚĞƌ͕�'͕͘�WĂǁůŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕�
�͕͘�tƌǌŽƐĞŬ͕�D͘�Ğƚ�Ăů͘�;ϮϬϭϯͿ͘��E��ďĂƌĐŽĚŝŶŐ�
ŝŶ�DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�
WĞƌƐŽŽŶŝĂ͕ϮϬϭϯ͕�ϯϬ͕�ϭϭͲϰϳ͘

Fungi Zygomycota Mucoraceae Mucor Mucor fuscus �ĂŝƌǇ

,ĞƌŵĞƚ͕��͕͘�DĠŚĞƵƐƚ͕��͕͘�DŽƵŶŝĞƌ͕�:͕͘��ĂƌďŝĞƌ͕�'͕͘�:ĂŶǇ͕�:͘>͘�;ϮϬϭϮͿ͘�
DŽůĞĐƵůĂƌ�ƐǇƐƚĞŵĂƚŝĐƐ�ŝŶ�ƚŚĞ�ŐĞŶƵƐ�DƵĐŽƌ�ǁŝƚŚ�ƐƉĞĐŝĂů�ƌĞŐĂƌĚƐ�ƚŽ�
ƐƉĞĐŝĞƐ�ĞŶĐŽƵŶƚĞƌĞĚ�ŝŶ�ĐŚĞĞƐĞ͘�&ƵŶŐĂů��ŝŽů͕͘�ϭϭϲ͕�ϲϵϮͲϳϬϱ͘ ��^�ϭϯϮ͘ϮϮ

tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘�ZŽĚƌŝŐƵĞǌͲdƵĚĞůĂ͕�:͘>͕͘��ŽůĂƚĂďĂĚŝ͕�
^͕͘��ŚĂŬƌĂďĂƌƚŝ͕��͕͘�ĚĞ�,ŽŽŐ͕�'͘^͘�;ϮϬϭϯͿ͘��E��
ďĂƌĐŽĚŝŶŐ�ŝŶ�DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�
WĞƌƐŽŽŶŝĂ͕�ϯϬ͕�ϭϭͲϰϳ͘

Fungi Zygomycota Mucoraceae Mucor Mucor hiemalis WůĂŶƚ��ĂƐĞĚ

,ĂŶ͕��͘�͕͘�<ƵŝũƉĞƌƐ͕��͘&͘�͕͘�dŚĂŶŚ͕�E͘s͕͘�EŽƵƚ͕͘�Z͘D͘:͘�;ϮϬϬϰͿ͘�
DƵĐŽƌĂĐĞŽƵƐ�ŵŽƵůĚƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐŽŵŵĞƌĐŝĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�
ŽĨ�^ƵĨƵ�WĞŚƚǌĞ͘��ŶƚŽŶŝĞ�ǀĂŶ�>ĞĞƵǁĞŶŚŽĞŬ�sŽůƵŵĞ�ϴϱ͕�EƵŵďĞƌ�ϯ͕�
ϮϱϯͲϮϱϳ͘

��^�ϮϬϭ͘ϲϱ

tĞŚŵĞƌ͕��͘�;ϭϵϬϯͿ͘��Ğƌ�DƵĐŽƌ�ĚĞƌ�,ĂŶĨƌƂƚƚĞ͕�D͘�
ŚŝĞŵĂůŝƐ�ŶŽǀ͘�ƐƉĞĐ͘��ŶŶĂůĞƐ�DǇĐŽůŽŐŝĐŝ�ϭ͕�ϯϳͲϰϭ͘

Fungi Zygomycota Mucoraceae Mucor Mucor lanceolatus �ĂŝƌǇ

,ĞƌŵĞƚ͕��͕͘�DĠŚĞƵƐƚ͕��͕͘�DŽƵŶŝĞƌ͕�:͕͘��ĂƌďŝĞƌ͕�'͕͘�:ĂŶǇ͕�:͘>͘�;ϮϬϭϮͿ͘�
DŽůĞĐƵůĂƌ�ƐǇƐƚĞŵĂƚŝĐƐ�ŝŶ�ƚŚĞ�ŐĞŶƵƐ�DƵĐŽƌ�ǁŝƚŚ�ƐƉĞĐŝĂů�ƌĞŐĂƌĚƐ�ƚŽ�
ƐƉĞĐŝĞƐ�ĞŶĐŽƵŶƚĞƌĞĚ�ŝŶ�ĐŚĞĞƐĞ͘�&ƵŶŐĂů��ŝŽů͕͘�ϭϭϲ͕�ϲϵϮͲϳϬϱ͘ ��^�ϭϯϭϮϳϲ

tĂůƚŚĞƌ͕�'͕͘�WĂǁųŽǁƐŬĂ͕�:͕͘��ůĂƐƚƌƵĞǇͲ/ǌƋƵŝĞƌĚŽ͕��͕͘�
tƌǌŽƐĞŬ͕�D͕͘�ZŽĚƌŝŐƵĞǌͲdƵĚĞůĂ͕�:͘>͕͘��ŽůĂƚĂďĂĚŝ͕�
^͕͘��ŚĂŬƌĂďĂƌƚŝ͕��͕͘�ĚĞ�,ŽŽŐ͕�'͘^͘�;ϮϬϭϯͿ͘��E��
ďĂƌĐŽĚŝŶŐ�ŝŶ�DƵĐŽƌĂůĞƐ͗�ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�
WĞƌƐŽŽŶŝĂ͕�ϯϬ͕�ϭϭͲϰϳ͘

Fungi Zygomycota Mucoraceae Mucor Mucor mucedo �ĂŝƌǇ

KƚĞƌŚŽůŵ͕��͘�;ϮϬϬϯͿ͘�EŽƌǁĞŐŝĂŶ�ĐŚĞĞƐĞƐ�ĨƌŽŵ�Ă�ŚŝƐƚŽƌŝĐĂů�
ƉĞƌƐƉĞĐƚŝǀĞ�Ͷ�'ĂŵĞůŽƐƚ͘�DĞŝĞƌŝƉŽƐƚĞŶ͕�ϵ͕�ϮϬϬʹϮϭϭ͘

KƚĞƌŚŽůŵ͕��͘�;ϮϬϬϯͿ͘�EŽƌǁĞŐŝĂŶ�ĐŚĞĞƐĞƐ�ĨƌŽŵ�Ă�ŚŝƐƚŽƌŝĐĂů�
ƉĞƌƐƉĞĐƚŝǀĞ�Ͷ�WƵůƚŽƐƚ͘�DĞŝĞƌŝƉŽƐƚĞŶ͕�ϵ͕�ϮϲϰʹϮϳϰ͘

��^�ϲϰϬ͘ϲϳ

WĞƌƐŽŽŶ͕��͘,͘�;ϭϴϬϭͿ͘�^ǇŶŽƉƐŝƐ�ŵĞƚŚŽĚŝĐĂ�ĨƵŶŐŽƌƵŵ�
ϭͲϳϬϲ

Fungi Zygomycota Mucoraceae Mucor Mucor plumbeus �ĂŝƌǇ

,ĂŶ͕��͘�͕͘�ZŽŵďŽƵƚƐ͕�&͘D͕͘�EŽƵƚ͕�D͘:͘�;ϮϬϬϭͿ͘����ŚŝŶĞƐĞ�ĨĞƌŵĞŶƚĞĚ�
ƐŽǇďĞĂŶ�ĨŽŽĚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϲϱ͕�ϭͲϭϬ͘

,ĂǇĂůŽŐůƵ͕��͘�͕͘�<ŝƌďĂŐ͕�^͘�;ϮϬϬϳͿ͘�DŝĐƌŽďŝĂů�ƋƵĂůŝƚǇ�ĂŶĚ�ƉƌĞƐĞŶĐĞ�ŽĨ�
ŵŽƵůĚƐ�ŝŶ�<ƵĨůƵ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϱ͕�ϯϳϲͲϴϬ͘

��^�ϭϮϵ͘ϰϭ

�ŽŶŽƌĚĞŶ͕�,͘&͘�;ϭϴϲϰͿ͘���ďŚĂŶĚůƵŶŐĞŶ�ĚĞƌ�
EĂƚƵƌĨŽƌƐĐŚĞŶĚĞŶ�'ĞƐĞůůƐĐŚĂĨƚ�ǌƵ�,ĂůůĞ�ϴ͕�ϭϬϵ͘

Fungi Zygomycota Mucoraceae Mucor Mucor racemosus �ĂŝƌǇ

,ĂŶ͕��͘�͕͘�ZŽŵďŽƵƚƐ͕�&͘D͕͘�EŽƵƚ͕�D͘:͘�;ϮϬϬϭͿ͘����ŚŝŶĞƐĞ�ĨĞƌŵĞŶƚĞĚ�
ƐŽǇďĞĂŶ�ĨŽŽĚ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϲϱ͕�ϭͲϭϬ͘

,ĂǇĂůŽŐůƵ͕��͘�͕͘�<ŝƌďĂŐ͕�^͘�;ϮϬϬϳͿ͘�DŝĐƌŽďŝĂů�ƋƵĂůŝƚǇ�ĂŶĚ�ƉƌĞƐĞŶĐĞ�ŽĨ�
ŵŽƵůĚƐ�ŝŶ�<ƵĨůƵ�ĐŚĞĞƐĞ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�ϭϭϱ͕�ϯϳϲͲϴϬ͘

��^�ϮϲϬ͘ϲϴ

&ƌĞƐĞŶŝƵƐ͕�'͘�;ϭϴϱϬͿ͘��ĞŝƚƌćŐĞ�ǌƵƌ�DǇŬŽůŽŐŝĞ�ϭ͕�ϭϮ͘

Fungi Zygomycota Mucoraceae Rhizopus Rhizopus microsporus WůĂŶƚ��ĂƐĞĚ
^ŚƌĞƐƚŚĂ͕�,͕͘�ZĂƚŝ͕��͘Z͘�;ϮϬϬϯͿ͘��ĞĨŝŶĞĚ�ŵŝĐƌŽďŝĂů�ƐƚĂƌƚĞƌ�ĨŽƌ�ƚŚĞ�
ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�WŽŬŽ�Ͳ�Ă�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚ�ŽĨ�EĞƉĂů͘�
&ŽŽĚ��ŝŽƚĞĐŚŶŽů�ϭϳ;ϭͿ�ϭϱͲϮϱ

��^�ϲϯϭ͘ϴϮ
^ĐŚŝƉƉĞƌ͕�D͘�͘�͕͘�^ƚĂůƉĞƌƐ͕�:͘�͘�;ϭϵϴϰͿ͘���ƌĞǀŝƐŝŽŶ�ŽĨ�
ƚŚĞ�ŐĞŶƵƐ�ZŚŝǌŽƉƵƐ͘�//͘�dŚĞ�ZŚŝǌŽƉƵƐ�ŵŝĐƌŽƐƉŽƌƵƐͲ
ŐƌŽƵƉ͘�^ƚƵĚŝĞƐ�ŝŶ�DǇĐŽůŽŐǇ�Ϯϱ�ϮϬͲϯϰ

Fungi Zygomycota Mucoraceae Rhizopus Rhizopus oligosporus WůĂŶƚ��ĂƐĞĚ

ZƵƐŵŝŶ͕�^͕͘�<Ž͕�^͘�͘�;ϭϵϳϰͿ͘�ZŝĐĞͲ'ƌŽǁŶ�ZŚŝǌŽƉƵƐ�ŽůŝŐŽƐƉŽƌƵƐ�
/ŶŽĐƵůƵŵ�ĨŽƌ�dĞŵƉĞŚ�&ĞƌŵĞŶƚĂƚŝŽŶ͘��ƉƉů�DŝĐƌŽďŝŽů͘�Ϯϴ͕�ϯϰϳͲϱϬ͘ ��^�ϯϳϳ͘ϲϮ

�ďĞ͕��͕͘�KĚĂ͕�z͕͘��ƐĂŶŽ͕�<�͕�^ŽŶĞ͕�d͕͘�ϮϬϬϲ͘�dŚĞ�
ŵŽůĞĐƵůĂƌ�ƉŚǇůŽŐĞŶǇ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ�ZŚŝǌŽƉƵƐ�ďĂƐĞĚ�
ŽŶ�ƌ�E��ƐĞƋƵĞŶĐĞƐ͘��ŝŽƐĐŝ��ŝŽƚĞĐŚŶŽů��ŝŽĐŚĞŵ͘�ϳϬ͕�
ϮϯϴϳͲϵϯ͘�

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϲϳ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϲϲ



<ŝŶŐĚŽŵ WŚǇůƵŵ &ĂŵŝůǇ 'ĞŶƵƐ ^ƉĞĐŝĞƐ ^Ƶď�^ƉĞĐŝĞƐ &ŽŽĚ�
hƐĂŐĞ ZĞĨĞƌĞŶĐĞ�&ŽŽĚ�hƐĂŐĞ dǇƉĞ�^ƚƌĂŝŶ ZĞĨĞƌĞŶĐĞ�dĂǆŽŶŽŵǇ

Fungi Zygomycota Mucoraceae Rhizopus Rhizopus oryzae �ůĐŽŚŽůŝĐ�
�ĞǀĞƌĂŐĞƐ

>ǀ͕�yͲ�͕͘�tĞŶŐ͕�y͕͘��ŚĂŶŐ͕�t͕͘�ZĂŽ͕�WͲ&͕͘�Eŝ͕�>͘�;ϮϬϭϮͿ͘�DŝĐƌŽďŝĂů�
ĚŝǀĞƌƐŝƚǇ�ŽĨ�ƚƌĂĚŝƚŝŽŶĂů�ĨĞƌŵĞŶƚĂƚŝŽŶ�ƐƚĂƌƚĞƌƐ�ĨŽƌ�,ŽŶŐ�YƵ�ŐůƵƚŝŶŽƵƐ�
ƌŝĐĞ�ǁŝŶĞ�ĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�W�ZͲŵĞĚŝĂƚĞĚ��''�͘�&ŽŽĚ��ŽŶƚƌŽů�
sŽůƵŵĞ�Ϯϴ͕�/ƐƐƵĞ�Ϯ͕��ĞĐĞŵďĞƌ͕�WĂŐĞƐ�ϰϮϲͲϰϯϰ

��^�ϭϭϭϮϯϯ

tĞŶƚ͕�&͘�͘&͘�͕͘�WƌŝŶƐĞŶ�'ĞĞƌůŝŐƐ͕�,͘�͘�;ϭϴϵϱͿ͘�
KďƐĞƌǀĂƚŝŽŶ�ŽĨ�zĞĂƐƚ�ĂŶĚ�DŽƵůĚƐ�ĨŽƌ��ƌĂĐŬ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�sĞƌŚĂŶĚĞůŝŶŐĞŶ͕�<ŽŶŝŶŬůŝũŬĞ�
EĞĚĞƌůĂŶĚƐĞ��ŬĂĚĞŵŝĞ�ǀĂŶ�tĞƚĞŶƐĐŚĂƉƉĞŶ͕�
�ĨĚĞůŝŶŐ�EĂƚƵƵƌŬƵŶĚĞ�ϰ�ϯͲϯϭ

Fungi Zygomycota Mucoraceae Rhizopus Rhizopus oryzae WůĂŶƚ��ĂƐĞĚ

ZĞŚŵƐ͕�,͕͘��Ăƌǌ͕�t͘�;ϭϵϵϱͿ͘��ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ƐƚĂĐŚǇŽƐĞ͕�ƌĂĨĨŝŶŽƐĞ͕�
ŵĞůŝďŝŽƐĞ�ĂŶĚ�ƐƵĐƌŽƐĞ�ďǇ�ĚŝĨĨĞƌĞŶƚ�ƚĞŵƉĞͲƉƌŽĚƵĐŝŶŐ�ZŚŝǌŽƉƵƐ�ĨƵŶŐŝ͘�
�ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϰϰ;ϭͲϮͿ͗ϰϳͲϱϮ͘

�ƐƐĞƌƐ͕��͘:͕͘�:ƵƌŐĞŶƐ͕��͘D͕͘�EŽƵƚ͕�D͘:͘�;ϭϵϵϱͿ͘��ŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�
ƐĞůĞĐƚĞĚ�ĨƵŶŐŝ�ƚŽ�ƚŚĞ�ƌĞĚƵĐƚŝŽŶ�ŽĨ�ĐǇĂŶŽŐĞŶ�ůĞǀĞůƐ�ĚƵƌŝŶŐ�ƐŽůŝĚ�
ƐƵďƐƚƌĂƚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĐĂƐƐĂǀĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ;ϮͿ͗ϮϱϭͲϳ͘

��^�ϭϭϭϮϯϯ

tĞŶƚ͕�&͘�͘&͘�͕͘�WƌŝŶƐĞŶ�'ĞĞƌůŝŐƐ͕�,͘�͘�;ϭϴϵϱͿ͘�
KďƐĞƌǀĂƚŝŽŶ�ŽĨ�zĞĂƐƚ�ĂŶĚ�DŽƵůĚƐ�ĨŽƌ��ƌĂĐŬ�
ĨĞƌŵĞŶƚĂƚŝŽŶ͘�sĞƌŚĂŶĚĞůŝŶŐĞŶ͕�<ŽŶŝŶŬůŝũŬĞ�
EĞĚĞƌůĂŶĚƐĞ��ŬĂĚĞŵŝĞ�ǀĂŶ�tĞƚĞŶƐĐŚĂƉƉĞŶ͕�
�ĨĚĞůŝŶŐ�EĂƚƵƵƌŬƵŶĚĞ�ϰ�ϯͲϯϭ

Fungi Zygomycota Mucoraceae Rhizopus Rhizopus stolonifer WůĂŶƚ��ĂƐĞĚ

ZĞŚŵƐ͕�,͕͘��Ăƌǌ͕�t͘�;ϭϵϵϱͿ͘��ĞŐƌĂĚĂƚŝŽŶ�ŽĨ�ƐƚĂĐŚǇŽƐĞ͕�ƌĂĨĨŝŶŽƐĞ͕�
ŵĞůŝďŝŽƐĞ�ĂŶĚ�ƐƵĐƌŽƐĞ�ďǇ�ĚŝĨĨĞƌĞŶƚ�ƚĞŵƉĞͲƉƌŽĚƵĐŝŶŐ�ZŚŝǌŽƉƵƐ�ĨƵŶŐŝ͘�
�ƉƉů�DŝĐƌŽďŝŽů��ŝŽƚĞĐŚŶŽů͘�ϰϰ;ϭͲϮͿ͗ϰϳͲϱϮ͘

�ƐƐĞƌƐ͕��͘:͕͘�:ƵƌŐĞŶƐ͕��͘D͕͘�EŽƵƚ͕�D͘:͘�;ϭϵϵϱͿ͘��ŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�
ƐĞůĞĐƚĞĚ�ĨƵŶŐŝ�ƚŽ�ƚŚĞ�ƌĞĚƵĐƚŝŽŶ�ŽĨ�ĐǇĂŶŽŐĞŶ�ůĞǀĞůƐ�ĚƵƌŝŶŐ�ƐŽůŝĚ�
ƐƵďƐƚƌĂƚĞ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ŽĨ�ĐĂƐƐĂǀĂ͘�/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů͘�Ϯϲ;ϮͿ͗ϮϱϭͲϳ͘

��^�ϰϬϯ͘ϱϭ

>ŝŽƵ͕�'͘z͕͘��ŚĞŶ͕�^͘Z͕͘�tĞŝ͕�z͘,͕͘�>ĞĞ͕�&͘>͕͘�&Ƶ͕�,͘D͕͘�
zƵĂŶ͕�'͘&͕͘�^ƚĂůƉĞƌƐ͕�:͘�͘�;ϮϬϬϳͿ͘�WŽůǇƉŚĂƐŝĐ�ĂƉƉƌŽĂĐŚ�
ƚŽ�ƚŚĞ�ƚĂǆŽŶŽŵǇ�ŽĨ�ƚŚĞ�ZŚŝǌŽƉƵƐ�ƐƚŽůŽŶŝĨĞƌ�ŐƌŽƵƉ͘�
DǇĐ�ZĞƐ�///�ϭϵϲͲϮϬϯ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϲϵ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϲϴ
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ϭ͘ �ŽƵƌĚŝĐŚŽŶ͕�&͕͘��ĂƐĂƌĞŐŽůĂ͕�^͕͘�&ĂƌƌŽŬŚ͕��͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�'ĞƌĚƐ͕�D͘>͕͘�,ĂŵŵĞƐ͕�t͘W͕͘
,ĂƌŶĞƚƚ͕�:͕͘�,ƵǇƐ͕�'͕͘�>ĂƵůƵŶĚ͕�^͕͘�KƵǁĞŚĂŶĚ͕��͕͘�WŽǁĞůů͕�/͘�͕͘�WƌĂũĂƉĂƚŝ͕�:͘�͕͘�^ĞƚŽ͕�z͕͘
dĞƌ�^ĐŚƵƌĞ͕��͕͘�sĂŶ��ŽǀĞŶ͕��͕͘�sĂŶŬĞƌĐŬŚŽǀĞŶ͕�s͕͘��ŐŽĚĂ͕��͕͘�dƵŝũƚĞůĂĂƌƐ͕�^͕͘�,ĂŶƐĞŶ͕
�͘�͕͘�;ϮϬϭϮĂͿ͘�&ŽŽĚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ǁŝƚŚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ďĞŶĞĨŝĐŝĂů�ƵƐĞ͘
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�ϭϱϰ;ϯͿ�ϴϳʹϵϳ͘

Ϯ͘ �ŽƵƌĚŝĐŚŽŶ͕� &͕͘� �ĞƌŐĞƌ͕� �͕͘� �ĂƐĂƌĞŐŽůĂ͕� ^͕͘� &ĂƌƌŽŬŚ͕� �͕͘� &ƌŝƐǀĂĚ͕� :͘�͕͘� 'ĞƌĚƐ͕� D͘>͕͘
,ĂŵŵĞƐ͕�t͘W͕͘� ,ĂƌŶĞƚƚ͕� :͕͘� ,ƵǇƐ͕� '͕͘� <ůĞĞƌĞďĞǌĞŵ͕�D͕͘� >ĂƵůƵŶĚ͕� ^͕͘� KƵǁĞŚĂŶĚ͕� �͕͘
WŽǁĞůů͕�/͘�͕͘�WƌĂũĂƉĂƚŝ͕�:͘�͕͘�^ĞƚŽ͕�z͕͘�dĞƌ�^ĐŚƵƌĞ͕��͕͘�sĂŶ��ŽǀĞŶ͕��͕͘�sĂŶŬĞƌĐŬŚŽǀĞŶ͕�s͕͘
�ŐŽĚĂ͕��͕͘��ĞĐŚ�,ĂŶƐĞŶ͕��͘�;ϮϬϭϮďͿ͘���^ĂĨĞƚǇ��ƐƐĞƐƐŵĞŶƚ�ŽĨ�DŝĐƌŽďŝĂů�&ŽŽĚ��ƵůƚƵƌĞƐ
ǁŝƚŚ�,ŝƐƚŽƌǇ�ŽĨ�hƐĞ�ŝŶ�&ĞƌŵĞŶƚĞĚ��ĂŝƌǇ�WƌŽĚƵĐƚƐ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ŶΣ�ϰϱϱ͕�ϮʹϭϮ͘

ϯ͘ �ŽƵƌĚŝĐŚŽŶ͕� &͕͘� �ĞƌŐĞƌ͕� �͕͘� �ĂƐĂƌĞŐŽůĂ͕� ^͕͘� &ĂƌƌŽŬŚ͕� �͕͘� &ƌŝƐǀĂĚ͕� :͘�͕͘� 'ĞƌĚƐ͕� D͘>͕͘
,ĂŵŵĞƐ͕�t͘W͕͘�,ĂƌŶĞƚƚ͕�:͕͘�,ƵǇƐ͕�'͕͘�>ĂƵůƵŶĚ͕�^͕͘�KƵǁĞŚĂŶĚ͕��͕͘�WŽǁĞůů͕�/͘�͕͘�WƌĂũĂƉĂƚŝ͕
:͘�͕͘�̂ ĞƚŽ͕�z͕͘�dĞƌ�̂ ĐŚƵƌĞ͕��͕͘�sĂŶ��ŽǀĞŶ͕��͕͘�sĂŶŬĞƌĐŬŚŽǀĞŶ͕�s͕͘��ŐŽĚĂ͕��͕͘��ĞĐŚ�,ĂŶƐĞŶ͕
�͘ ;ϮϬϭϮĐͿ͘� �ƵŝůĚŝŶŐ� ĂŶ� /ŶǀĞŶƚŽƌǇ� ŽĨ� DŝĐƌŽďŝĂů� &ŽŽĚ� �ƵůƚƵƌĞƐ� ǁŝƚŚ� Ă� dĞĐŚŶŽůŽŐŝĐĂů
ZŽůĞ�ŝŶ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚ�WƌŽĚƵĐƚƐ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ŶΣϰϱϱ͕�ϭϯʹϮϭ͘

ϰ͘ �ŽƵƌĚŝĐŚŽŶ͕� &͕͘� �ŽǇĂǀĂů͕� W͕͘� �ĂƐĂƌĞŐŽůĂ͕� ^͕͘� �ƵƉŽŶƚ͕� :͕͘� &ĂƌƌŽŬŚ͕� �͕͘� &ƌŝƐǀĂĚ͕� :͘�͕͘
,ĂŵŵĞƐ͕�t͘W͕͘� ,ƵǇƐ͕� '͕͘� :ĂŶǇ͕� :͘>͕͘� >ĂƵůƵŶĚ͕� ^͕͘� KƵǁĞŚĂŶĚ͕� �͕͘� ^ĞƚŽ͕� z͕͘� �ŐŽĚĂ͕� �͕͘
�ĞĐŚ�,ĂŶƐĞŶ͕��͘�;ϮϬϭϮĚͿ͘�dŚĞ�ϮϬϭϮ�/ŶǀĞŶƚŽƌǇ�ŽĨ�DŝĐƌŽďŝĂů�^ƉĞĐŝĞƐ�ǁŝƚŚ�dĞĐŚŶŽůŽŐŝĐĂů
�ĞŶĞĨŝĐŝĂů�ZŽůĞ�ŝŶ�&ĞƌŵĞŶƚĞĚ�&ŽŽĚ�WƌŽĚƵĐƚƐ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ŶΣϰϱϱ͕�ϮϮʹϲϭ͘

ϱ͘ �ŽƵƌĚŝĐŚŽŶ͕� &͕͘� �ůƉĞƌ͕� /͕͘� �ŝďŝůŽŶŝ͕� Z͕͘� �ƵďŽŝƐ͕� �͕͘� >ĂƵůƵŶĚ͕� ^͕͘� DŝŬƐ͕� D͕͘� DŽƌĞůůŝ͕
>͕͘� �ƵůŝĂŶŝ͕� s͕͘� zĂŽ͕� ^͘� ;ϮϬϭϴͿ͘� /ŶǀĞŶƚŽƌǇ� ŽĨ� DŝĐƌŽďŝĂů� &ŽŽĚ� �ƵůƚƵƌĞƐ� ǁŝƚŚ� ƐĂĨĞƚǇ
ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ŝŶ�ĨĞƌŵĞŶƚĞĚ�ĨŽŽĚ�ƉƌŽĚƵĐƚƐ͘�hƉĚĂƚĞ�ŽĨ�ƚŚĞ��ƵůůĞƚŝŶ�ŽĨ�ƚŚĞ�/�&�ŶΣϰϱϱͲ
ϮϬϭϮ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ŶΣϰϵϱ͕�ϱʹϲϭ͘

ϲ͘ �ŽƵƌĚŝĐŚŽŶ͕�&͕͘�>ĂƵůƵŶĚ͕�^͕͘�dĞŶŶŝŶŐ͕�W͘�;ϮϬϭϵͿ͘�/ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů�ƐƉĞĐŝĞƐ�ǁŝƚŚ�Ă
ƌĂƚŝŽŶĂůĞ͗�Ă�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ� ƚŚĞ� /�&ͬ�&&��� ŝŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽďŝĂů� ĨŽŽĚ�ĐƵůƚƵƌĞƐ�ǁŝƚŚ
ƚŚĞ��&^���ŝŽŚĂǌĂƌĚ�WĂŶĞů�ƋƵĂůŝĨŝĞĚ�ƉƌĞƐƵŵƉƚŝŽŶ�ŽĨ�ƐĂĨĞƚǇ͘�&�D^�DŝĐƌŽďŝŽůŽŐǇ�>ĞƚƚĞƌƐ
ϯϲϲ;ϱͿ͗ĨŶǌϬϰϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϯͬĨĞŵƐůĞͬĨŶǌϬϰϴ͘�WD/�͗�ϯϬϴϯϵϬϲϮ͘

ϳ͘ �ĂŵƉďĞůůͲWůĂƚƚ͕�'͘� ;ϭϵϵϰͿ͘� &ĞƌŵĞŶƚĞĚ� ĨŽŽĚƐ�Ͷ�Ă�ǁŽƌůĚ�ƉĞƌƐƉĞĐƚŝǀĞ͘� &ŽŽĚ�ZĞƐĞĂƌĐŚ
/ŶƚĞƌŶĂƚŝŽŶĂů�Ϯϳ͕�ϯ͕�ϮϱϯʹϮϱϳ͘

ϴ͘ �ĂƉŽǌǌŝ͕� s͕͘� &ƌĂŐĂƐƐŽ͕�D͕͘� ZŽŵĂŶŝĞůůŽ͕� Z͕͘� �ĞƌďĞŐĂů͕� �͕͘� ZƵƐƐŽ͕� W͕͘� ^ƉĂŶŽ͕� '͘� ;ϮϬϭϳͿ͘
^ƉŽŶƚĂŶĞŽƵƐ�&ŽŽĚ�&ĞƌŵĞŶƚĂƚŝŽŶƐ�ĂŶĚ�WŽƚĞŶƚŝĂů�ZŝƐŬƐ�ĨŽƌ�,ƵŵĂŶ�,ĞĂůƚŚ͘�&ĞƌŵĞŶƚĂƚŝŽŶ
ϯ;ϰͿ͗ϰϵ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϯϯϵϬͬĨĞƌŵĞŶƚĂƚŝŽŶϯϬϰϬϬϰϵ͘

ϵ͘ �ĂƉŽǌǌŝ͕� s͕͘� &ƌĂŐĂƐƐŽ͕� D͕͘� ZƵƐƐŽ͕� W͘� ;ϮϬϮϬͿ͘� DŝĐƌŽďŝŽůŽŐŝĐĂů� ^ĂĨĞƚǇ� ĂŶĚ� ƚŚĞ
DĂŶĂŐĞŵĞŶƚ� ŽĨ� DŝĐƌŽďŝĂů� ZĞƐŽƵƌĐĞƐ� ŝŶ� �ƌƚŝƐĂŶĂů� &ŽŽĚƐ� ĂŶĚ� �ĞǀĞƌĂŐĞƐ͗� dŚĞ� EĞĞĚ
ĨŽƌ�Ă�dƌĂŶƐĚŝƐĐŝƉůŝŶĂƌǇ��ƐƐĞƐƐŵĞŶƚ�ƚŽ��ŽŶĐŝůŝĂƚĞ��ĐƚƵĂů�dƌĞŶĚƐ�ĂŶĚ�ZŝƐŬƐ��ǀŽŝĚĂŶĐĞ͘

DŝĐƌŽŽƌŐĂŶŝƐŵƐ� ϴ;ϮͿ͗ϯϬϲ͘� ĚŽŝ͗� ϭϬ͘ϯϯϵϬͬŵŝĐƌŽŽƌŐĂŶŝƐŵƐϴϬϮϬϯϬϲ͘� WD/�͗� ϯϮϬϵϴϯϳϯ͖�
WD�/�͗�WD�ϳϬϳϰϴϱϯ͘

ϭϬ͘ �ĂŶŬ͕� �͕͘� ǀĂŶ� DĂƐƚƌŝŐƚ͕� K͕͘� zĂŶŐ͕� �͕͘� �ŝŶĞƐŚ͕� s͘D͕͘� >ŝůůĞǀĂŶŐ͕� ^͘<͕͘� tĞŝũ͕� �͕͘� ^ŵŝĚ͕
�͘:͘�;ϮϬϮϭͿ͘�dŚĞ�ĐƌŽƐƐͲŽǀĞƌ�ĨĞƌŵĞŶƚĂƚŝŽŶ�ĐŽŶĐĞƉƚ�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƚŝŽŶ�ŝŶ�Ă�ŶŽǀĞů�ĨŽŽĚ
ƉƌŽĚƵĐƚ͗�dŚĞ�ĚĂŝƌǇ�ŵŝƐŽ�ĐĂƐĞ�ƐƚƵĚǇ͘�>tdͲ&ŽŽĚ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�sŽůϭϰϮ� /^^E
ϬϬϮϯʹϲϰϯϴ͕�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϭϲͬũ͘ůǁƚ͘ϮϬϮϭ͘ϭϭϭϬϰϭ͘

ϭϭ͘ &ŝůŝƉƉŝƐ͕� � �͘&͕͘� WĂƌĞŶƚĞ͕� �͕͘� �ƌĐŽůŝŶŝ͕� �͘� ;ϮϬϭϲͿ͘� DĞƚĂŐĞŶŽŵŝĐƐ� ŝŶƐŝŐŚƚƐ
ŝŶƚŽ� ĨŽŽĚ� ĨĞƌŵĞŶƚĂƚŝŽŶƐ͘� DŝĐƌŽďŝĂů� �ŝŽƚĞĐŚŶŽůŽŐǇ� ;ϮϬϭϳͿ� ϭϬ;ϭͿ͕� ϵϭʹϭϬϮ
ĚŽŝ͗ϭϬ͘ϭϭϭϭͬϭϳϱϭͲϳϵϭϱ͘ϭϮϰϮϭ͘

ϭϮ͘ ,ĞƌŵĂŶ͕�>͕͘��ŚĞŵĂůǇ͕�D͕͘��ŽĐĐŽŶĐĞůůŝ͕�W͘^͕͘�&ĞƌŶĂŶĚĞǌ͕�W͕͘�<ůĞŝŶ͕�'͕͘�WĞŝǆĞ͕�>͕͘�WƌŝĞƚŽ͕
D͕͘� YƵĞƌŽů͕� �͕͘� ^ƵĂƌĞǌ͕� :͘�͕͘� ^ƵŶĚŚ͕� /͕͘� sůĂŬ͕� :͕͘� �ŽƌƌĞŝĂ͕� ^͘� ;ϮϬϭϵͿ͘� dŚĞ� ƋƵĂůŝĨŝĞĚ
ƉƌĞƐƵŵƉƚŝŽŶ� ŽĨ� ƐĂĨĞƚǇ� ĂƐƐĞƐƐŵĞŶƚ� ĂŶĚ� ŝƚƐ� ƌŽůĞ� ŝŶ� �&^�� ƌŝƐŬ� ĞǀĂůƵĂƚŝŽŶƐ͗� ϭϱ� ǇĞĂƌƐ
ƉĂƐƚ͘� &�D^�DŝĐƌŽďŝŽůŽŐǇ� >ĞƚƚĞƌƐ� ϯϲϲ;ϭͿ͗ĨŶǇϮϲϬ͘� ĚŽŝ͗� ϭϬ͘ϭϬϵϯͬĨĞŵƐůĞͬĨŶǇϮϲϬ͘� WD/�͗
ϯϬϱϯϱϬϳϯ͖�WD�/�͗�WD�ϲϯϭϭϳϮϰ͘

ϭϯ͘ >ĂƵůƵŶĚ͕� ^͕͘� tŝŶĚ͕� �͕͘� �ĞƌŬǆ͕� W͘D͘&͕͘� �ƵůŝĂŶŝ͕� s͘� ;ϮϬϭϳͿ͘� ZĞŐƵůĂƚŽƌǇ� ĂŶĚ� ^ĂĨĞƚǇ
ZĞƋƵŝƌĞŵĞŶƚƐ� ĨŽƌ� &ŽŽĚ� �ƵůƚƵƌĞƐ͘� DŝĐƌŽŽƌŐĂŶŝƐŵƐ͘� ϱ;ϮͿ͗Ϯϴ͘� � ĚŽŝ͗ϭϬ͘ϯϯϵϬͬ
ŵŝĐƌŽŽƌŐĂŶŝƐŵƐϱϬϮϬϬϮϴ͘

ϭϰ͘ DŽŐĞŶƐĞŶ͕� '͕͘� ^ĂůŵŝŶĞŶ͕� ^͕͘� K͛�ƌŝĞŶ͕� :͕͘� KƵǁĞŚĂŶĚ͕� �͕͘� ,ŽůǌĂƉĨĞů͕� t͕͘� ^ŚŽƌƚƚ͕� �͕͘
&ŽŶĚĞŶ͕�Z͕͘�DŝůůĞƌ͕�'͘�͕͘��ŽŶŽŚƵĞ͕��͕͘�WůĂǇŶĞ͕�D͕͘��ƌŝƚƚĞŶĚĞŶ͕�Z͕͘�^ĂůǀĂĚŽƌŝ͕��͕͘��ŝŶŬ͕
Z͘ ;ϮϬϬϮĂͿ͘�&ŽŽĚ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�Ͳ�ŚĞĂůƚŚ�ďĞŶĞĨŝƚƐ͕�ƐĂĨĞƚǇ�ĞǀĂůƵĂƚŝŽŶ�ĂŶĚ�ƐƚƌĂŝŶƐ�ǁŝƚŚ
ĚŽĐƵŵĞŶƚĞĚ�ŚŝƐƚŽƌǇ�ŽĨ�ƵƐĞ�ŝŶ�ĨŽŽĚƐ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ŶΣϯϳϳ͕�ϰʹϵ͘

ϭϱ͘ DŽŐĞŶƐĞŶ͕� '͕͘� ^ĂůŵŝŶĞŶ͕� ^͕͘� K͛�ƌŝĞŶ͕� :͕͘� KƵǁĞŚĂŶĚ͕� �͕͘� ,ŽůǌĂƉĨĞů͕� t͕͘� ^ŚŽƌƚƚ͕� �͕͘
&ŽŶĚĞŶ͕�Z͕͘�DŝůůĞƌ͕�'͘�͕͘��ŽŶŽŚƵĞ͕��͕͘�WůĂǇŶĞ͕�D͕͘��ƌŝƚƚĞŶĚĞŶ͕�Z͕͘�^ĂůǀĂĚŽƌŝ͕��͕͘��ŝŶŬ͕
Z͘ ;ϮϬϬϮďͿ͘� /ŶǀĞŶƚŽƌǇ�ŽĨ�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ǁŝƚŚ�Ă�ĚŽĐƵŵĞŶƚĞĚ�ŚŝƐƚŽƌǇ�ŽĨ�ƵƐĞ� ŝŶ� ĨŽŽĚ͘
�ƵůůĞƚŝŶ�ŽĨ�/�&�ŶΣϯϳϳ͕�ϭϬʹϭϵ͘

ϭϲ͘ WĂƉĂĚŝŵŝƚƌŝŽƵ͕�<͕͘� WŽƚ͕��͕͘� dƐĂŬĂůŝĚŽƵ͕� �͘� ;ϮϬϭϱͿ͘�,Žǁ�ŵŝĐƌŽďĞƐ�ĂĚĂƉƚ� ƚŽ�Ă�ĚŝǀĞƌƐŝƚǇ
ŽĨ�ĨŽŽĚ�ŶŝĐŚĞƐ͘��ƵƌƌĞŶƚ�KƉŝŶŝŽŶ� ŝŶ�&ŽŽĚ�^ĐŝĞŶĐĞ͘�Ϯ͗Ϯϵʹϯϱ�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϭϲͬũ͘
ĐŽĨƐ͘ϮϬϭϱ͘Ϭϭ͘ϬϬϭ͘

ϭϳ͘ dĂŵĂŶŐ͕�:͘W͕͘�tĂƚĂŶĂďĞ͕�<͕͘�,ŽůǌĂƉĨĞů͕�t͘,͘�;ϮϬϭϲͿ͘�ZĞǀŝĞǁ͗��ŝǀĞƌƐŝƚǇ�ŽĨ�DŝĐƌŽŽƌŐĂŶŝƐŵƐ
ŝŶ� 'ůŽďĂů� &ĞƌŵĞŶƚĞĚ� &ŽŽĚƐ� ĂŶĚ� �ĞǀĞƌĂŐĞƐ͘� &ƌŽŶƚŝĞƌƐ� ŝŶ� DŝĐƌŽďŝŽůŽŐǇ͘� ϳ͗ϯϳϳ͘� ĚŽŝ͗
ϭϬ͘ϯϯϴϵͬĨŵŝĐď͘ϮϬϭϲ͘ϬϬϯϳϳ͘�WD/�͗�ϮϳϬϰϳϰϴϰ͖�WD�/�͗�WD�ϰϴϬϱϱϵϮ͘

ϭϴ͘ zĂŽ͕�^͕͘�tĂŶŐ͕�W͕͘��Ăŝ͕� &͕͘�zƵ͕�y͕͘��ĂŽ͕�z͕͘��ŚĞŶŐ͕�<͕͘�'Ğ͕�z͕͘�yŝŶ͕��͕͘��ŚĂŶŐ͕�d͕͘� >ŝƵ͕�z͕͘
�Ăŝ͕� �͘� ĂŶĚ� �ŚĞŶŐ͕� �͘� ;ϮϬϮϭͿ͘� ZĞƐĞĂƌĐŚ� ŽŶ� ƚŚĞ� ŝŶǀĞŶƚŽƌǇ� ŽĨ�ŵŝĐƌŽďŝĂů� ĨŽŽĚ� ĐƵůƚƵƌĞƐ
ŝŶ� �ŚŝŶĞƐĞ� ƚƌĂĚŝƚŝŽŶĂů� ĨĞƌŵĞŶƚĞĚ� ĨŽŽĚƐ� ;ϮŶĚ� ĞĚŝƚŝŽŶͿ� &ŽŽĚ� ĂŶĚ� &ĞƌŵĞŶƚĂƚŝŽŶ
/ŶĚƵƐƚƌŝĞƐ͗ϭʹϯϬ΀ϮϬϮϭͲϭϬͲϬϮ΁͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϯϵϵϱͬũ͘ĐŶŬŝ͘ϭϭͲϭϴϬϮͬƚƐ͘ϬϮϵϯϯϮ͘

ϭϵ͘ �ŚĞŶŐ͕� :͕͘� tŝƚƚŽƵĐŬ͕� ^͕͘� ^ĂůǀĞƚƚŝ͕� �͕͘� &ƌĂŶǌ͕� �͘D͘�͘W͕͘� ,ĂƌƌŝƐ͕� ,͘D͘�͕͘� DĂƚƚĂƌĞůůŝ͕� W͕͘
K͛dŽŽůĞ͕� W͘t͕͘� WŽƚ͕� �͕͘� sĂŶĚĂŵŵĞ͕� W͕͘� tĂůƚĞƌ͕� :͕͘� tĂƚĂŶĂďĞ͕� <͕͘� tƵǇƚƐ͕� ^͕͘� &ĞůŝƐ͕
'͘�͕͘�'ćŶǌůĞ͕�D͘'͕͘� >ĞďĞĞƌ͕� ^͘� ;ϮϬϮϬͿ͘��� ƚĂǆŽŶŽŵŝĐ�ŶŽƚĞ�ŽŶ� ƚŚĞ�ŐĞŶƵƐ�>ĂĐƚŽďĂĐŝůůƵƐ͗
�ĞƐĐƌŝƉƚŝŽŶ� ŽĨ� Ϯϯ� ŶŽǀĞů� ŐĞŶĞƌĂ͕� ĞŵĞŶĚĞĚ� ĚĞƐĐƌŝƉƚŝŽŶ� ŽĨ� ƚŚĞ� ŐĞŶƵƐ� >ĂĐƚŽďĂĐŝůůƵƐ
�ĞŝũĞƌŝŶĐŬ�ϭϵϬϭ͕�ĂŶĚ�ƵŶŝŽŶ�ŽĨ�>ĂĐƚŽďĂĐŝůůĂĐĞĂĞ�ĂŶĚ�>ĞƵĐŽŶŽƐƚŽĐĂĐĞĂĞ͘�/ŶƚĞƌŶĂƚŝŽŶĂů
:ŽƵƌŶĂů�ŽĨ�^ǇƐƚĞŵĂƚŝĐ�ĂŶĚ��ǀŽůƵƚŝŽŶĂƌǇ�DŝĐƌŽďŝŽůŽŐǇ͘�ϳϬ;ϰͿ͗ϮϳϴϮͲϮϴϱϴ͘�ĚŽŝ͗�ϭϬ͘ϭϬϵϵͬ
ŝũƐĞŵ͘Ϭ͘ϬϬϰϭϬϳ͘�WD/�͗�ϯϮϮϵϯϱϱϳ͘

ϮϬ͘ ^ŬĞƌŵĂŶ͕� s͘�͘�͕͘� DĐ'ŽǁĂŶ͕� s͕͘� ^ŶĞĂƚŚ͕� W͘,͘�͕͘� ĞĚŝƚŽƌƐ͕� ϭϵϴϵ͘� �ƉƉƌŽǀĞĚ� >ŝƐƚƐ� ŽĨ
�ĂĐƚĞƌŝĂů�EĂŵĞƐ�;�ŵĞŶĚĞĚͿ͘�tĂƐŚŝŶŐƚŽŶ�;��Ϳ͗��^D�WƌĞƐƐ͖�WD/�͗�ϮϬϴϬϲϰϱϮ

/Es�EdKZz�K&�&KK���h>dhZ�^�t/d,�^�&�dz���DKE^dZ�d/KE�/E�&�ZD�Ed���&KK��WZK�h�d^� hW��d��K&�d,���h>>�d/E^�K&�d,��/�&�EΣϯϳϳͳϮϬϬϮ͕�EΣϰϱϱͳϮϬϭϮ��E��EΣϰϵϱͳϮϬϭϴ

ϭϳϭ

�h>>�d/E�K&�d,��/Ed�ZE�d/KE�>���/Zz�&���Z�d/KEപ514/2022

ϭϳϬ



• Ă�ƚĂǆŽŶŽŵŝĐ�ĐŽŵƉŽŶĞŶƚ�ŐŝǀĞŶ�ĂƐ�͞Ă�ŐƌŽƵƉ�ŽĨ�ƌĞůĂƚĞĚ�ŽƌŐĂŶŝƐŵƐ�ƚŚĂƚ�ŝƐ�ĚŝƐƚŝŶŐƵŝƐŚĞĚ
ĨƌŽŵ� ƐŝŵŝůĂƌ� ŐƌŽƵƉƐ� ďǇ� Ă� ĐŽŶƐƚĞůůĂƚŝŽŶ� ŽĨ� ƐŝŐŶŝĨŝĐĂŶƚ� ŐĞŶŽƚǇƉŝĐ͕� ƉŚĞŶŽƚǇƉŝĐ͕� ĂŶĚ
ĞĐŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͘͟

��ďĂĐƚĞƌŝĂů�ƐƉĞĐŝĞƐ� ŝƐ�ƌĞƉƌĞƐĞŶƚĞĚ�ďǇ�Ă�ƚǇƉĞ�ƐƚƌĂŝŶ�ǁŝƚŚ� ŝŶĚŝǀŝĚƵĂů�ƐƚƌĂŝŶƐ�ƐŚŽǁŝŶŐ�Ă�ŚŝŐŚ�
ĚĞŐƌĞĞ�ŽĨ�ƉŚĞŶŽƚǇƉŝĐ�ĂŶĚͬŽƌ�ŐĞŶŽƚǇƉŝĐ�ƐŝŵŝůĂƌŝƚǇ�ƚŽ�ƚŚĞ�ƚǇƉĞ�ƐƚƌĂŝŶ�ƌĞŐĂƌĚĞĚ�ĂƐ�ďĞůŽŶŐŝŶŐ�
ƚŽ�ƚŚĞ�ƐĂŵĞ�ƐƉĞĐŝĞƐ͘�tŚŝůƐƚ�ŽďũĞĐƚŝǀĞ�ŵĞĂƐƵƌĞƐ�ŽĨ�ƌĞůĂƚĞĚŶĞƐƐ�ŚĂǀĞ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�;ƐƵĐŚ�
ĂƐ�ƉĞƌĐĞŶƚĂŐĞ�ŐĞŶŽŵĞ�ŚǇďƌŝĚŝǌĂƚŝŽŶ�Žƌ�ƐĞƋƵĞŶĐĞ�ƐŝŵŝůĂƌŝƚǇͿ͕�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƐŝŵƉůĞ�ĚĞĨŝŶŝƚŝŽŶ�
ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ĂƐ�Ă�ƚĂǆŽŶŽŵŝĐĂů�ƵŶŝƚ͘

D/�ZK�/�>�^dZ�/E͗

dŚĞ�ƐƚƌĂŝŶ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƐƚƌŝŶŐĞŶƚ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ĐůƵƐƚĞƌ�ƌĞĐŽŐŶŝǌĞĚ͘�dƌĂĚŝƚŝŽŶĂůůǇ�ďĂƐĞĚ�ƵƉŽŶ�
ŝƐŽůĂƚŝŽŶ�ŽĨ�ĐƵůƚƵƌĞ�ĐŽůŽŶŝĞƐ�ĂŶĚ�ƉŚĞŶŽƚǇƉŝĐ�ŽďƐĞƌǀĂƚŝŽŶ͕�ŝƚ�ŝƐ�ŶŽǁ�ĐůĂƐƐŝĐĂůůǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�
ŐůŽďĂů�ƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�ŐĞŶŽŵĞ͘

�ŽŶƐŝĚĞƌŝŶŐ� ƚŚĞ� ǀĂƌŝĂƚŝŽŶ� ŽĨ� ŐĞŶŽŵĞ� ƐĞƋƵĞŶĐĞƐ� ĚƵƌŝŶŐ� ƌĞƉůŝĐĂƚŝŽŶ͕� ŝƚ� ŝƐ� ŶŽƚ� ǇĞƚ� ĐůĞĂƌůǇ�
ĚĞĨŝŶĞĚ� ŚŽǁ� ƐƚƌĂŝŶƐ� ƐŚŽƵůĚ� ďĞ� ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ͕� ĂŶĚ� ƉŚĞŶŽƚǇƉŝĐ� ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ� ĂŶĚ�
ĞƉŝĚĞŵŝŽůŽŐŝĐĂů�ĚĂƚĂ�ĂƌĞ� Ɛƚŝůů� ĐŽŶƐŝĚĞƌĞĚ� ƚŽ�ƉƌŽǀŝĚĞ� ŝŶĨŽƌŵĂƚŝŽŶ� ĨŽƌ� ŝŶĐůƵƐŝŽŶ͕�Žƌ�ŶŽƚ͕�ŽĨ�
ĚŝĨĨĞƌĞŶƚ�ŝƐŽůĂƚĞƐ�ƚŽ�ƚŚĞ�ƐĂŵĞ�ƐƚƌĂŝŶ͘

Z�&�Z�E��^͗

ϭ͘ �ŽƵƌĚŝĐŚŽŶ͕�&͕͘��ĂƐĂƌĞŐŽůĂ͕�^͕͘�&ĂƌƌŽŬŚ͕��͕͘�&ƌŝƐǀĂĚ͕�:͘�͕͘�'ĞƌĚƐ͕�D͘>͕͘�,ĂŵŵĞƐ͕�t͘W͕͘
,ĂƌŶĞƚƚ͕�:͕͘�,ƵǇƐ͕�'͕͘�>ĂƵůƵŶĚ͕�^͕͘�KƵǁĞŚĂŶĚ͕��͕͘�WŽǁĞůů͕�/͘�͕͘�WƌĂũĂƉĂƚŝ͕�:͘�͕͘�^ĞƚŽ͕�z͕͘
dĞƌ�^ĐŚƵƌĞ͕��͕͘�sĂŶ��ŽǀĞŶ͕��͕͘�sĂŶŬĞƌĐŬŚŽǀĞŶ͕�s͕͘��ŐŽĚĂ͕��͕͘�dƵŝũƚĞůĂĂƌƐ͕�^͕͘�,ĂŶƐĞŶ͕
�͘�͘��;ϮϬϭϮĂͿ͘�&ŽŽĚ�ĨĞƌŵĞŶƚĂƚŝŽŶƐ͗�ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ�ǁŝƚŚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ďĞŶĞĨŝĐŝĂů�ƵƐĞ͘
/Ŷƚ�:�&ŽŽĚ�DŝĐƌŽďŝŽů�ϭϱϰ;ϯͿ�ϴϳʹϵϳ͘

Ϯ͘ �ŽƵƌĚŝĐŚŽŶ͕� &͕͘� �ĞƌŐĞƌ͕� �͕͘� �ĂƐĂƌĞŐŽůĂ͕� ^͕͘� &ĂƌƌŽŬŚ͕� �͕͘� &ƌŝƐǀĂĚ͕� :͘�͕͘� 'ĞƌĚƐ͕� D͘>͕͘
,ĂŵŵĞƐ͕�t͘W͕͘� ,ĂƌŶĞƚƚ͕� :͕͘� ,ƵǇƐ͕� '͕͘� <ůĞĞƌĞďĞǌĞŵ͕�D͕͘� >ĂƵůƵŶĚ͕� ^͕͘� KƵǁĞŚĂŶĚ͕� �͕͘
WŽǁĞůů͕�/͘�͕͘�WƌĂũĂƉĂƚŝ͕�:͘�͕͘�^ĞƚŽ͕�z͕͘�dĞƌ�^ĐŚƵƌĞ͕��͕͘�sĂŶ��ŽǀĞŶ͕��͕͘�sĂŶŬĞƌĐŬŚŽǀĞŶ͕�s͕͘
�ŐŽĚĂ͕��͕͘��ĞĐŚ�,ĂŶƐĞŶ͕��͘�;ϮϬϭϮďͿ͘���^ĂĨĞƚǇ��ƐƐĞƐƐŵĞŶƚ�ŽĨ�DŝĐƌŽďŝĂů�&ŽŽĚ��ƵůƚƵƌĞƐ
ǁŝƚŚ�,ŝƐƚŽƌǇ�ŽĨ�hƐĞ�ŝŶ�&ĞƌŵĞŶƚĞĚ��ĂŝƌǇ�WƌŽĚƵĐƚƐ͘��ƵůůĞƚŝŶ�ŽĨ�/�&�ŶΣϰϱϱ͕�ϮʹϭϮ͘

�EE�y�ϭ͗���&/E/d/KE^

dŚĞ�ĚĞĨŝŶŝƚŝŽŶƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ��ƵůůĞƚŝŶ�ĂƌĞ�ďĂƐĞĚ�ƵƉŽŶ�ƚŚĞ�ŽŶĞƐ�ĚĞĨŝŶĞĚ�ŝŶ�ƚŚĞ�ϮϬϭϮ�
ƉƵďůŝĐĂƚŝŽŶƐ͗� /�&� �ƵůůĞƚŝŶ� ηϰϱϱͲϮϬϭϮ� ĂŶĚ� ƉĞĞƌ� ƌĞǀŝĞǁ� ƉƵďůŝĐĂƚŝŽŶ� ŝŶ� ƚŚĞ� /ŶƚĞƌŶĂƚŝŽŶĂů�
:ŽƵƌŶĂů�ŽĨ�&ŽŽĚ�DŝĐƌŽďŝŽůŽŐǇ�΀ϭ�͕�Ϯ�΁͘
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Duresa Fritz8, Rober Kemperman9, Svend Laulund10, Olivia McAuliffe11,
Marta Hanna Miks12,13, Photis Papademas14, Vania Patrone2, Dinesh
K. Sharma15, Edward Sliwinski16, Catherine Stanton11, Ueli Von Ah3,
Su Yao17 and Lorenzo Morelli2

1Food Safety, Microbiology, Hygiene, 16 Rue Gaston de Caillavet, 75015 Paris, France, 2Facoltà di Scienze
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preservation of the nutrients and the different food matrices has been deciphered by the insights of molecular
microbiology. Among those roles of fermentation in the food chain, biopreservation remains the one most debated.
Presumably because it has been underestimated for quite a while, and only considered – based on a food safety and
technological approach – from the toxicological and chemical perspective. Biopreservation is not considered as a traditional
use, where it has been by design – but forgotten – as the initial goal of fermentation. The ‘modern’ use of biopreservation is
also slightly different from the traditional use, due mainly to changes in cooling of food and other ways of preservation,
Extending shelf life is considered to be one of the properties of food additives, classifying – from our perspective –
biopreservation wrongly and forgetting the role of fermentation and food cultures. The present review will summarize the
current approaches of fermentation as a way to preserve and protect the food, considering the different way in which food
cultures and this application could help tackle food waste as an additional control measure to ensure the safety of the food.

Keywords: food cultures; fermentation; biopreservation; food safety; regulation; mechanism of action

INTRODUCTION
Food preservation has been a key concern since the earliest days
of humanity. Among the numerous empirical processes that
have been developed and passed down, fermentation is one of
the oldest preservation techniques and still widely used in var-
ious food matrices. Fermentation produces bene!cial effects in
foods that undergo chemical changes caused by microorganisms
such as bacteria or yeasts (Caplice and Fitzgerald 1999).

Fermentation plays different roles in food processing. Major
roles considered are as follows:

– Preservation of food through formation of inhibitory
metabolites such as organic acid (lactic acid, acetic acid,
formic acid, andpropionic acid), ethanol, bacteriocins and
so on, often in combination with decrease of water activity
(by drying or use of salt; Ross, Morgan and Hill 2002; Gaggia
et al. 2011.

– Improving food safety through inhibition of pathogens
(Adams and Mitchell 2002, Adams and Nicolaides 2008) or
removal of toxic compounds (Hammes and Tichaczek 1994.

– Improving the nutritional value (Poutanen, Flander and
Katina 2009, van Boekel et al. 2010.

– Organoleptic quality of the food (Marilley and Casey 2004;
Smit, Smit and Engels 2005; Lacroix et al. 2010; Sicard and
Legras 2011).

Biopreservation is a natural way to protect against spoilage
and harmful contamination in food. This helps keeping food
products fresh and safe throughout shelf life, opening for the
possibility of reducing food waste. The food industry is presently
looking for means of producing safe food products with an
extended shelf life thus reducing food waste and meeting the
consumer demands for natural, low salt, low sugar foods and for
reduced use of chemical preservatives. Fermented food products
have a longer shelf life and are less prone to spoilage than fresh
food products of the same matrix (e.g. cheese compared to milk).
There have been advances in the understanding of food micro-
biology, and the ability to screen for food cultures with better
ability to stabilize food provides food cultures with bioprotec-
tive effect (Bech Hansen 2002). The advances of science in this
!eld are eventually restricted by regulations in place, as this pro-
tective role of food cultures is mistakenly assimilated to the cat-
egory of food additives and is not considered as a traditional use
of food cultures in the food chain (Laulund et al. 2017). The aim of
the present review is to highlight how the use of food cultures is
already protecting the fermented food products, with enhanced
shelf life and reduced spoilage.

The microbial stability and safety as well as the sensory and
nutritive quality of foods are achieved by applying a combination
of several different preservative factors called hurdles. The most

important hurdles for keeping food fresh and safe are tempera-
ture (high or low), water activity (aw), acidity (pH), redox poten-
tial, preservatives (food additives), competitive microorganisms
(bacteria, moulds and yeasts) and their metabolites. The com-
petitive microorganisms with enhanced protective effect can be
indigenous or be added as speci!cally selected food cultures.

As proposed by the International Dairy Federation on its fact-
sheet on the topic (Available at: https://!l-idf.org/publications/fr
ee-of-charge/idf-factsheet-007–2019-bioprotection/) Biopreser-
vation refers to enhanced food safety and extended shelf life
of foods by indigenous and/or intentionally added microbiota,
inhibiting growth of pathogenic and spoilage organisms due
to microbiological competition and production of antimicrobial
metabolites. Among the different species of food cultures, lactic
acid bacteria have a major potential for use as biopreservation
supported by their long history of safe use, proven antimicrobial
properties, their capacity to naturally dominate the micro"ora
and occupy the ecological niche during storage.

Food cultures for fermentation do all have biopreservation
effects due to metabolically activities. While the traditional use
of cultures in fermented foods refers to their positive action on
product properties (texture, aroma, digestibility, . . . ), more spe-
ci!c focus is now on food cultures with appropriate biopreserva-
tive properties for a given application, inhibition of the spoilage
micro"ora and improvement of food safety.

Biopreservation enhances the effectiveness of a food man-
agement system, but is never an alternative to good cleaning
practices, hygienic design of the production and cold chain con-
servation (Motarjemi and Nout 1996). Food cultures with biop-
reservative effect create an extra protective hurdle against spe-
ci!c pathogens and/or spoilage microorganisms in the product
during processing and/or after the product has left the manufac-
turing facility, e.g. during transport, storage, retail display and
even after opening of the packaging by the consumer (Baka et al
2014).

The selection and application of protective food cultures
must comply with the same safety criteria as for all food cul-
tures used in the food industry. Food cultures are chosen for
their ability to control and reduce foodborne pathogens and
spoilage microorganisms by exploiting microbial competition
and dominance phenomena. Isolation, selection, detailed char-
acterization and validation of cultures are a way of taking advan-
tage of the natural way in which microorganisms compete with
each other in a complex environment in order to ensure that
the added biopreservative food culture has the speci!c charac-
teristics under speci!c condition(s). This allows more control
over the process than with spontaneous fermentation. A sponta-
neous fermentation is actually also what takes place in fresh and
ready to eat (RTE) foods resulting in spoilage New analytical tools
make it feasible to identify and characterize microorganisms
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present in a given environment. These enable the selection of
the best candidates from a very high number of food cultures to
protect against pathogenic and spoilage microorganisms. Indi-
vidual food culture strains within the same species have differ-
ent fermentation properties that can create variations in taste,
aromas and texture/viscosity that may or may not be wanted.
A careful selection of individual strains can be based on well-
known and commonly used species, but have to be tested indi-
vidually regarding properties contributing to !t the purpose of
certain biopreservative effects and possible side effects (Bourdi-
chon et al. 2012).

GENETIC BASIS AND PRODUCTION OF
SPECIFIC METABOLITES AND/OR ENZYMES
Microbes have the ability to produce an extraordinary array of
metabolic by-products exhibiting a bactericidal or bacteriostatic
activity such as organic acids, enzymes, bacteriocins and many
other secondary metabolites. Biopreservation involves applying
food-grade microorganisms to extend the shelf life of foods,
and preventing the development of undesirable microorganisms
(Elsser-Gravesen and Elsser-Gravesen 2014).

GENERAL AND LOW MOLECULAR WEIGHT
METABOLITES
The end products of fermentation may include organic acids
(lactate, acetate, succinate and formate), gases (CO2, H2

and SO2), hydrogen peroxide and other metabolites (ethanol,
diacetyl, aldehydes, ketones, fatty acids and so on). The propor-
tions of these end products vary between and within species.
Many of these metabolites display antagonistic effects against
other microbes through various modes of action (Ben Said et al.
2019). Examples include CO2 which has long been documented
as inhibitory to certain pathogenic species. Heterofermentative
lactic acid bacteria (LAB) species produce CO2 from formate,
creating an anaerobic environment in the food which is hos-
tile to aerobic species. Hydrogen peroxide (H2O2)-related inhibi-
tion occurs through oxidative damage of proteins and, at times,
an increased membrane permeability take place in the target
organisms. Another example is diacetyl (2,3-butanedione), pro-
duced by certain LAB species. While diacetyl can be employed
as a biopreservative, its contribution to the "avor and aroma of
a product means that it has limited preservative uses in foods
where diacetyl is not wanted ad a major "avor component.
(Drosinos et al. 2005).

ANTIFUNGAL COMPOUNDS
Antifungal compounds are key to avoiding spoilage with yeasts
and/or moulds, and a recent review describes the role and use
of LAB as bioprotective food cultures against fungal spoilage
in foods (Siedler, Balti and Neves 2019). Some compounds pre-
viously discussed, e.g. certain organic acids such as propionic
acid, and reuterin can be used to inhibit fungi as well as bacte-
ria (Corsetti et al. 1998, Cleusix et al. 2007). Phenolic acids pro-
duced by Lactiplantibacillus plantarum (formerly Lactobacillus plan-
tarum) are involved in the antifungal activity or in the reduction
of a"atoxin production in e. g. maize (Nazareth et al. 2020). In
other cases, antifungal compounds produced by LAB are pep-
tides by chemical nature, such as those against Aspergillus !avus
on maize (Muhialdin et al. 2020). Phenyllactic acid is another
compound that can be used to inhibit both bacteria and fungi.

It is present in different forms such as 3-phenyllactic acid and
4-phenyllactic acid. Both are produced by LAB (Ström et al. 2002,
Mu et al. 2010), whereas 3-phenyllactic acid can also be produced
by G. candidum (Dieuleveux, Lemarinier and Guéguen 1998). In
the latter case, the inhibition can also be towards Fusarium spp.
and reducing the toxin concentration (Kawtharani et al. 2020).
Since phenyllactic acid is produced by many LAB, it is often also
naturally present in fermented foods and can be used in a vari-
ety of food products.

KILLER YEASTS
The multitude of fermented bacterial substances and mech-
anisms to control growth of other microorganisms, are sim-
ilar known from yeasts fermentation. Killer yeasts produce
and excrete extracellular proteins which are lethal to sensitive
strains of other yeasts or other microorganisms (Starmer et al.
1987). These killer toxins (mycocins) were !rst detected in Sac-
charomyces cerevisiae and later in strains of other species such as
Debaromyces spp., Kluyveromyces spp., Pichia spp., Metschnikowia
spp. as well (reviewed in Mannazzu et al. 2019). Killer yeasts are
applied as biocontrol agents especially in winemaking to control
indigenous yeasts which produce off"avors (reviewed in Morata
et al. 2020). Moreover, they have been used as bioprotectors in
vegetables, olives, beer, sake, dry-cured ham, sausages, yogurt
and cheese (reviewed in Salas et al. 2017, Medina-Córdova et al.
2018, Guimaraes et al. 2018, Mannazzu et al. 2019).

BACTERIOCINS
Bacteriocins are ribosomally synthesized peptides or proteins
that possess antimicrobial activity towards closely related bac-
terial species, whereas the producing bacterium is immune to
the speci!c bacteriocin itself (De Vuyst and Leroy 2007).

As examples, nisin has been chosen among lantibiotics
(Class I bacteriocins), and lactococcin G and pediocin A among
nonlantibiotics (Class II bacteriocins).

Nisin

Different strains of Lactococcus lactis subsp. lactis are known
as bacteriocin producers. One of the most intensively stud-
ied and used is the lantibiotic nisin. Nisin is an effec-
tive agent against several undesirable Gram-positive bacte-
ria in cheese and various other foods. It was also the !rst
antimicrobial peptide approved by the FDA to be utilized
as a food additive preservative (De Vuyst and Vandamme ).
The list of FDA approved food additives and GRAS (gener-
ally recognized as safe) notices with intended antimicrobial
effect is provided in Table 1 (As available on December 2020–
Available at: https://www.fda.gov/food/gras-notice-inventory/r
ecently-published-gras-notices-and-fda-letters).

Nisin is a ribosomally synthesized lantibiotic and many vari-
ants have been discovered, naturally produced by several strains
of L. lactis (i.e. Nisin A, Z, Q, F) and S. uberis (i.e. Nisin U, U2;
Gross and Morell 1971; de Vos et al. 1993; Zendo et al. 2003;
Wirawan et al. 2006; de Kwaadsteniet, Ten Doeschate and Dicks
2008). The most common variants are nisins A and Z, which
differ in one amino acid residue. The biosynthesis and regu-
latory machineries of lantibiotics are encoded by genes orga-
nized in operons. Single genes can vary their location within
the operon, but invariably they are clustered on the genome. For
bacteriocin synthesis up to three functions are required: produc-
tion, immunity and, optionally, quorum sensing. In the case of

https://www.fda.gov/food/gras-notice-inventory/recently-published-gras-notices-and-fda-letters
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Table 1. List of FDA approved food additives and GRAS (generally recognized as safe) notices with intended antimicrobial effect.

Food additives

Intended use Food matrix

Acetic acid Buffer and neutralizing agent Cheese
Hydrogen peroxide Used in combination with acetic acid to

form peroxyacetic acid
Wash water for fruits and vegetable that are not raw
agricultural commodities (59 ppm)

Lactic acid Buffer and neutralizing agent Bakery products, cheese, frozen desserts, fruit
butters, jellies and preserves

Propionic acid Preservative Swiss and Gruyere Cheese
Natamycin (pimaricin) Antimycotic Cheese (< 20 mg/kg !nished product)
Nisin preparation Antimicrobial Cheese (< 250 ppm)
GRAS-Microorganisms
Lactobacillus curvatus DSM 18775 Antimicrobial (Listeria monocytogenes) Ready-to-eat cooked meat, poultry products
Lb. acidophilus, Lb. lactis and
Pediococcus acidilactici

Antimicrobial Meat, poultry

Carnobacterium maltaromaticum
CB1 (viable and heat-treated)

Antimicrobial (Listeria monocytogenes) Various foods

Carnobacterium maltaromaticum
CB1

Antimicrobial (Listeria monocytogenes) Ready-to-eat meat products

GRAS-Bacteriocins
Bacteriocin preparations
speci!c to Salmonella

Antimicrobial (Salmonella) Red meats, poultry and egg products (max.
application rate 3 mg/kg or L)

Colicin preparations Antimicrobial Meat (application rate of 1–10 mg/kg)
Natamycin Antimycotic (yeasts and molds) Yogurt (levels < 5 ppm !nished product)
Nisin Antimicrobial Casings of frankfurters; cooked meat; poultry

products

nisin, these functions are scattered across the nisin biosynthesis
gene cluster nisABTCIPRKFEG which consists of 11 genes divided
into four operons (Lubelski et al. 2008). Bacteriocin production is
encoded by nisABTC and nisP, nisA encoding the bacteriocin pre-
cursor, nisT the transporter exporting the unmodi!ed precursor,
nisBC encoding post-translational modi!cation functions and
nisP encoding the leader peptidase (Kuipers et al. 1993). Immu-
nity is encoded by nisI and nisEFG, a dedicated immunity pro-
tein and an ABC-transporter, respectively (McAuliffe, Ross and
Hill 2001). Lastly, the two-component signal transduction sys-
tem responding to the mature nisin consisting of a response
regulator and histidine kinase is encoded by nisRK, respectively
(Ge et al. 2017). The self-protection mechanism of the food cul-
ture producers can involve more than one system. Comparative
genomic analyses by Wels and collaborators (Wels et al. 2019)
on publicly available genome sequences of L. lactis subsp. lactis
and subsp. cremoris revealed a complete nisin biosynthesis cas-
sette nisABTCIPRKFEG (Kuipers et al. 1993) on the chromosome
of the subspecies lactis strains CV56 and IO-1. This gene cluster
is "anked by transposase fragments. A complete nisin gene clus-
ter was also found in the subspecies lactis strains KF134, KF146,
KF196, KF282, K231, KF24, K337, KF67, KF7, Li-1 and LMG8526, at
the same chromosomal insert position as in strain CV56. It was
highlighted that all the strains of plant or vegetable origin can
produce nisin Z. On the contrary, the subspecies cremoris strain
V4 and the subspecies lactis strains LMG14418, LMG9446 and
KF147 present an incomplete chromosomal gene cluster and
cannot produce nisin, but they have maintained some immu-
nity genes (i.e. nisFEG and/or nisI) (Wels et al. 2019). Lactococcus
lactis ssp. cremoris FG2 and N41, from dairy starter and soil/grass,
respectively, present a partial nis gene cluster encoding only
nisP, nisI and a truncated nisC. This organization suggests a
localization typical of plasmid (Tarazanova et al. 2016). The orig-
inal nisin gene cluster is chromosome based. The detection of
a plasmid based nisin variant produced by Streptococcus capitis

(O’Sullivan et al. 2020) and the detection of nisin variants in mul-
tiple species suggest that nisin like gene clusters can also be hor-
izontally transferred on mobile elements.

Lactococcus lactis cheese starter cultures may either produce
and/or tolerate the antimicrobial bacteriocin nisin. It is therefore
relevant upon the choice of food cultures to assess their natu-
ral resistance or sensitivity to potentially produced bacteriocins
(Van Gijtenbeek et al. 2021).

Pediocin PA-1

Pediocin, produced by Pediococcus acidilactici, belongs to the
class II bacteriocins (nonlantibiotics), a large and diverse
group of antimicrobial compounds that includes small heat-
stable, cationic and hydrophobic/amphiphilic peptides. They are
mainly active against other LAB, and they damage target cells by
pore formation or by interfering with the integrity of the mem-
brane (Nes et al. 1996). Though most have a limited activity spec-
trum, some, including pediocin PA-1, also inhibit more distantly
related bacteria. The key interest in pediocin PA-1 in relation to
biopreservation it its functionality in inhibition of the pathogen
Listeria monocytogenes. Where the nisin biosynthetic gene cluster
is an example of a tightly controlled complex bacteriocin expres-
sion system, the pediocin PA-1 genetic organization features the
other extreme, with a basic organization of a single gene clus-
ter composed of only four genes pedABCD expressed in a single
operon. Pediocin PA-1 production is ensured by the pedA, the
pediocin precursor gene and pedCD encoding a dedicated ABC-
transporter, while immunity is encoded by pedB (Rodriguez et al.
2002). Additional immunity systems as well as a quorum sensing
system are absent. Interestingly, the cluster encoding pediocin
PA-1 and highly similar bacteriocins is located on a plasmid
that can be and likely has been transferred between species (Cui
et al. 2012).
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Lactococcin G

Lactococcins belonging also to the class II bacteriocins (nonlan-
tibiotics). They are mainly active against other lactococci and they
damage target cells by pore formation or by interfering with the
integrity of the membrane (Nes et al. 1996). Of the two-peptide
bacteriocins (class IIb), lactococcin G (LcnG) is the most stud-
ied in relation to its mode of action. It is constituted of the pep-
tides LcnG-α (39 residues) and LcnG-β (35 residues) (Rogne et al.
2008), and its bactericidal activity relies on causing leakage of
Na+ and K+ ions from the membrane of sensitive cells (Moll et al.
1996, 1998). The main target of lactococcin G is the membrane
protein UppP/BacA, involved in the synthesis of peptidoglycan
in the strains L. lactis ssp. lactis IL1403 and L. lactis ssp. cremoris
MG1363 (Kjos et al. 2014).

Lactococcin G cluster is composed of two structural genes
encoding the pre-bacteriocins (lagA and lagB), an immunity gene
(lagC), an ABC transporter gene (lagD) and, located downstream
of lagD, a gene coding for a transport accessory protein (lagE;
Oppergard et al. 2010). The mechanism responsible for the secre-
tion of lactococcin G by LagD and its dependency on the LagE
transport accessory protein are not yet clari!ed.

Lactococcus lactis strains LMG2081 and BGBM50 are known as
lactococcin G producers (Niessen et al. 1992; Mirkovic et al. 2015).
The complete sequence of lactococcin G operon (∼4.9 kb) in L.
lactis LMGT 2081 has been deposited in the NCBI database (Gen-
Bank accession number FJ938036). BLAST alignment of the clus-
ter against the database revealed the presence of a nearly com-
plete LcnG operon (94% coverage, 97% identity) also on the chro-
mosome of L. lactis strain CBA3619 isolated from kimchi.

OTHER ANTIBACTERIAL COMPOUNDS
The term bacteriocin-like inhibitory substances (BLIS) is used
for presumptive bacteriocins still under investigation until their
amino acid structure is identi!ed (Settanni and Corsetti 2008).
Other antibacterial substances !t into neither the low molecular
weight metabolites, bacteriocins nor BLIS categories. They are
not less active and sometimes have a broader spectrum of inhi-
bition. Some of the compounds show limited inhibitory effect
alone and are more active together with other substances or
in combination with lactic acid (pH) producing food culture(s)
(Niku-Paavola et al. 1999). This was demonstrated in cheese with
a mixture of strains (Settanni et al. 2011), where not only antimi-
crobial activity was measured, but also increased growth of the
starter cultures. Examples of such antimicrobial compounds
showing a broad-range inhibitory activity include reuterin, a
compound produced by Limosilactobacillus reuteri (formerly Lac-
tobacillus reuteri) that inhibits fungi but also Gram-negative bac-
teria (Schaefer et al. 2010), and indeed, inhibition of Clostridium
dif!cile has also been shown (Cleusix et al. 2007). A further exam-
ple is D-3-Phenyl-lactic acid, shown to have inhibitory activity
towards various pathogens like Salmonella enterica, L. monocyto-
genes and produced by several LAB but also Geotrichum candidum
(Dieuleveux, Lemarinier and Guéguen 1998, Rodrı́guez, Martı́nez
and Kok 2012).

Reuterin

As a bacterium occurring in sourdough, dairy and meat prod-
ucts, Limosilactobacillus reuteri (formerly Lactobacillus reuteri)
has gained interest as a potential bioprotective food culture
due to its ability to synthesize reuterin, a broad-spectrum
antimicrobial system consisting of an isomeric mixture of

3-hydroxypropionaldehyde (3-HPA; Vollenweider et al. 2003).
Reuterin displays inhibitory activity against bacteria, yeast,
moulds and protozoa, including food spoilage and pathogenic
organisms (Schaefer et al. 2010). Notably, metabolism of glyc-
erol has been demonstrated to improve the competitiveness of
L. reuteri in sourdough (Lin and Gänzle 2014). Limosilactobacil-
lus reuteri uses a CoA-dependent pathway, in which 3-HPA is
obtained from glycerol in a reaction catalysed by the coen-
zyme B12-dependent glycerol/diol dehydratase (GDH; Talarico
and Dobrogosz 1990); 3-HPA is subsequently converted to 3-
hydroxypropionic acid (3-HP) and 1,3-propanediol (1,3-PDO)
(Dishisha et al. 2014). The glycerol/diol dehydratase of L. reuteri
has been shown to be encoded by three genes located in
the propanediol-utilization (pdu) operon (PduCDE; Morita et al.
2008); adjacent to this operon, L. reuteri possesses cbi–hem–cob
genes that encode the proteins for the biosynthesis of vitamin
B12 (Santos et al. 2008). In addition, Srimulu et al. (2008) found
that glycerol/diol dehydratase is associated with microcompart-
ments called metabolosomes, and their structural proteins are
encoded by genes located in the pdu operon. The structure of the
pdu-cbi-cob-hem cluster in L. reuteri, displaying a putative trans-
posase gene between the pdu and cbi-cob-hem operons and IS
elements within "anking regions, suggests this gene cluster may
be a genomic island that has been acquired through horizon-
tal gene transfer (Morita et al. 2008). Based on this hypothesis, it
seems reasonable to assume that other species of LAB besides L.
reuteri may have acquired this genetic island during evolution.
Indeed, glycerol metabolism leading to 3-HPA production has
been reported in Secundilactobacillus collinoides (formerly Lacto-
bacillus collinoides; Sauvageot et al. 2000), Loigolactobacillus coryni-
formis (formerly Lactobacillus coryniformis) isolated from cheese
(Martin et al. 2005), Levilactobacillus brevis (formerly Lactobacil-
lus brevis) and Lentilactobacillus buchneri (formerly Lactobacillus
buchneri; Schutz and Radler 1984), Lentilactobacillus diolivorans
(formerly Lactobacillus diolivorans) from ciders (Garai-Ibabe et al.
2008). Consistent with this, the pdu operon has been detected
in L. collinoides (Sauvageot et al. 2002) and in L. brevis (Makarova
et al. 2006).

Phenyllactic acid

3-phenyllactic acid (2-hydroxy-3-phenylpropanoic acid, PLA) is
acknowledged as a relevant contributor to the anti-microbial
activity of LAB in fermented foods. A wide range of LAB gen-
era, such as Lactobacillus, Leuconostoc, Weissella, Pediococcus and
Enterococcus (Magnusson et al. 2003; Valerio et al. 2004; Ndagano
et al. 2011; Li et al. 2014), have been demonstrated to produce
PLA, though PLA biosynthesis has been most extensively studied
in Lactiplantibacillus plantarum (formerly Lactobacillus plantarum;
Lavermicocca et al. 2000; Ström et al. 2002; Prema et al. 2010; Wu
et al. 2020). Remarkably, PLA exerts inhibitory effects in vitro and
in vivo on several spoilage and mycotoxigenic moulds from sour-
doughs and bakery products (Lavermicocca, Valerio and Visconti
2003; Dal Bello et al. 2007; Ryan et al. 2011; Valerio et al. 2016).

In LAB, PLA is a by-product of phenylalanine (Phe)
catabolism: phenylalanine is !rstly transaminated to
phenylpyruvic acid (PPA) by an aromatic aminotransferase
(AAT; Yvon et al. 1997) and subsequently reduced to PLA by a
2-hydroxyacid dehydrogenase (2-HADH) such as lactate dehy-
drogenase (LDH; Vermeulen, Ganzle and Vogel 2006; Li, Jiang
and Pan 2007; Mu et al. 2010). Although the genes encoding such
enzymes are ubiquitously present in LAB, signi!cant differ-
ences are recorded in the amount of PLA produced by different
strains, and this disparity was ascribed to varying enzymatic
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activity of LDH toward PPA (Li et al. 2008). Recently, it has been
demonstrated that Lactiplantibacillus plantarum (formerly Lacto-
bacillus plantarum) LY-78 synthesizes PLA de novo via the Phe
synthetic pathway and suggesting that panE1 (ketopantoate
reductase), serA1 (D-3-phosphoglycerate dehydrogenase) and
ldhD2 (D-lactate dehydrogenase 2) may be key genes of PLA
biosynthesis in LAB (Sun et al. 2019).

CONTROL OF ACIDITY OF FERMENTED FOOD
PRODUCTS AS A RESULT OF FERMENTATION
Acidi!cation mechanism

Many parameters govern the survival and growth of microorgan-
isms in food. The acidity or pH of a food can affect the type and
number of microorganisms present. All microorganisms have
an optimum pH value for growth, and altering the hydrogen
ion concentration can in!uence the growth of an organism or
even inhibit growth. In general, bacteria prefer to grow at a
pH near neutrality (pH 6.5–7.5) but will tolerate a pH range of
4–9. Yeasts are more tolerant of lower pH values than bacte-
ria, while moulds survive across the widest range of pH values.
Foods with a pH value below 3.5 can support the growth of both
yeasts and moulds. Because of the sensitivity of organisms to
widely differing pH values, the pH provides a powerful selec-
tion which in!uences the species or group of microorganisms
that will predominate in unaltered food products. For exam-
ple, bacteria primarily spoil proteinaceous foods such as dairy,
meat, poultry and seafood with a pH range of 5.5–6.5. In con-
trast, yeasts and moulds more commonly proliferate on fruits
and vegetables with inherently lower pH values and little buffer-
ing capacity (Doores 2005).

One effective means to preserve food from spoilage is
to increase the acidity of the food thereby creating an
unfavourable environment for survival of undesirable microor-
ganisms through natural fermentation. Depending on the "nal
pH, this inhibition can be either biostatic or biocidal. The "nal
result will depend on the microbial species, the type and con-
centration of the acidulant, the time of exposure, the buffering
capacity of the food and most likely the compositional/chemical
properties of the food (Doores 2005).

Microorganisms display varied sensitivity to acids. In most
cases, they are vulnerable to the organic acids they produce
because they are by-products of primary metabolism and as
such are their natural ‘electron sink’. It may happen, however,
that in mixed culture fermentations, the produced acid is a
source of energy for another microorganism. For example, LAB
produce lactic acid as a by-product of their metabolism, which
serves as an energy source for propionic acid bacteria (PAB) and
the mould Penicillium roqueforti. St. thermophilus produces formic
acid as a by-product of their metabolism, which serves as an
energy source for L. bulgaricus in yogurt fermentation.

Organic acids are weak acids, so they do not dissociate com-
pletely in aqueous environments, and their antimicrobial activ-
ity depends on the degree of dissociation and the pH in the food
environment. Hence, the antibacterial activity of organic acids is
increased when the pH of the food is low. A decrease in pH leads
to an increase in protonated acid concentration, decreasing the
polarity of the molecules and consequently increasing the dif-
fusion of acids across the cell membrane and into the cyto-
plasm (Doores 2005; Mani-López, Garcı́a and López-Malo 2012).
The inhibitory effect of organic acids is based on pH, concentra-
tion, chain length, type and degree of branching. Indeed, effec-
tive use of an acidulant depends on the dissociation constant

(pKa) or the pH at which 50% of the total acid is dissociated. The
pKa of most organic acids is between pH 3 and 5. The pKa of the
acids most commonly found in fermented foods are: acetic acid,
pKa 4.75; lactic acid, 3.08 and propionic acid, 4.87. Because the
undissociated portion of the molecule is believed to be respon-
sible for the antimicrobial effect, it would be advantageous to
use the acids near these values from a biopreservation perspec-
tive. As the pH of a solution decreases, the concentration of the
undissociated form will increase for all acids. For weaker acids,
the undissociated proportion at any given pH will be higher than
for stronger acids, i.e. those with a lower pKa (Adams 2014).

In foods having a range of buffering components such as
proteins and amino acids, it is not easy (possible) to calculate
a degree of dissociation of weak acid using the Henderson–
Hasselbach equation. The issue may be further complicated by
the presence of oil or fat into which the acid might partition
preferentially. This would have the effect of decreasing the acid-
ity in the aqueous phase in which microbial growth occurs and
thereby the anticipated antimicrobial effect (Wilson, Wilson and
Waspe 2000).

Because pH values below 4.5 will stop or severely curtail the
growth of all the major bacterial pathogens and will, depending
on the conditions, ultimately lead to their death/inactivation,
food safety concerns tend to be much reduced when consid-
ering acidic/fermented foods. It has long been recognized that
Clostridium botulinum spores will not germinate and grow at pH
values below 4.6, and this is enshrined in various codes of prac-
tice. Usually, this organism can be well controlled by ef"cient
acid production. Levels of acidity which do not kill pathogens or
stop their growth entirely can still improve food safety. The risk
from infectious pathogens such as Salmonella spp. will be lower
if growth and thereby numbers of the organisms are restricted
and, at suboptimal pH, toxigenic organisms such as Staphylococ-
cus aureus cannot grow to levels suf"cient to produce biologically
effective concentrations of toxin in the food. This is exempli"ed
in EU regulations where food safety criteria for milk powder and
some cheeses specify that only when levels of coagulase positive
staphylococci exceed 105 CFU/g, there is a requirement to test for
enterotoxin content (Adams 2014).

Lactic acid fermentation

Lactic acid is produced by many microorganisms of which the
most known are LAB belonging to genera former Lactobacil-
lus genus, Leuconostoc, Pediococcus, Lactococcus and Streptococcus
(Crowley, Mahony and van Sinderen 2013).

There are three different pathways leading to production
of lactic acid from glucose (lactose); substrate level phospho-
rylation (homofermentative process) leading to production of
two molecules of lactic acid from one of glucose; 6P-Gluconate
pathway (heterofermentative process) leading to production of
one molecule of lactate, ethanol and carbon dioxide from one
molecule of glucose; and the Bi"dus pathway leading to pro-
duction of two molecules of lactate and three acetate from two
molecules of glucose (Kandler 1983). The produced acid is in the
form of L(+), D(-) or as racemic lactic acid D(-) and L(+). The
production and secretion of lactic acid and other weak organic
acids results in an acidic environment which generally restricts
growth of both bacteria and fungi, including many pathogenic
and spoilage microbes (Ross, Morgan and Hill 2002). Acid pro-
duction and a simultaneous reduction in pH are inevitable con-
sequences of LAB growth, and acidity levels in some fermenta-
tions can exceed 100 mM, reducing the pH to below 4.0 in weakly
buffered systems (Adams and Mitchell 2002).
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The rate of pH drops and the !nal pH value in lactic acid fer-
mentations depend on a number of factors such as the buffer-
ing capacity and water activity of the medium, the tempera-
ture and duration of fermentation, the inoculum size and the
metabolic activity of the bacteria. Ideally, the target pH would
be around 4.5, although this is not achieved in many common
fermented foods such as cheese. Even in very weakly buffered
media, the pH would tend to level off around 3.8 as lactic acid
production produces a lactate buffer. Maximum effect will also
be achieved if the pH drop occurs rapidly, within hours, to pre-
vent any pathogen growth occurring (Adams 2014).

Acetic acid fermentation

The microorganisms oxidizing ethanol to acetic acid are com-
monly called acetic acid bacteria (AAB). Acetic acid bacteria are
mesophilic obligate aerobes that oxidize sugars, sugar alcohols
and ethanol, with the production of acetic acid as the major end-
product. During acetic acid production, ethanol is almost quan-
titatively oxidized to acetic acid. Acetic acid bacteria exhibit
resistance to high acetic acid concentrations and low pH (Ras-
por and Goranovič 2008; Yamada and Yukphan 2008). Physio-
logically, bacteria belonging to the genus Acetobacter sp. convert
alcohols to acids by oxidation.

Propionic acid fermentation

Propionic acid bacteria (PAB) are combined into the family Pro-
pionibacteriaceae, genus Propionibacterium and Acidipropionibac-
terium. They are isolated from milk, fermented dairy products
and cheese; they are also found in at least 24 different vegetables
and fruits species (Vorobjeva, Khodjaev and Vorobjeva 2008).

Depending on the strains, the ratio of PA to AA can vary
widely and well beyond theoretical 3:1. Their product, PA alone
or with AA, is inhibitory toward Aspergillus !avus, aerobic Bacil-
lus, Salmonella spp. and yeasts and has been used as a mould
inhibitor for animal feed, wet corn, silage and grain (Balamuru-
gan, Venkata and Panda 1999) as well as in the food industry to
prevent spoilage of foods such as bread and cake from moulding.

ECOLOGICAL COMPETITION
Microorganisms inhabit almost every environment in the world,
including different food matrices. Interactions between differ-
ent microorganisms are unavoidable and can either be sym-
biotic or competitive. Mechanisms of interaction include e.g.
the production of inhibitory molecules and the competition for
nutrients. Andreevskaya et al. (2018) showed that Leuconostoc
gelidum, a spoilage LAB, in packaged cold-stored meat products
enhanced its nutrient-scavenging capabilities in the presence of
Lactococcus piscium and Paucilactobacillus oligofermentans by upreg-
ulation of carbohydrate catabolic pathways, pyruvate fermenta-
tion enzymes and ribosomal proteins. The slower growing Lc.
piscium and P. oligofermentans downregulated these functions in
the presence of Le. gelidum, but overexpressed prophage genes
and restriction modi!cation systems, which are mechanisms
of DNA exchange and protection against it (Andreevskaya et al.
2018). Several studies on growth competition of spoilage organ-
isms and potential bioprotective strains in media or food mod-
els exist. The mechanism of action responsible for growth inhi-
bition is unfortunately often not examined. As an example:
Leyva Salas et al. (2018) tested the antifungal activity of 32 LAB

strains against the four fungi Penicillium commune, Mucor racemo-
sus, Galactomyces geotrichum and Yarrowia lipolytica to !nd a com-
bination of food cultures, which has a bioprotective effect with-
out in"uencing the organoleptic properties nor inhibiting starter
cultures of the respective foods. They used a cheese and yogurt
model system and received different outcomes for the respec-
tive cultures in the different models, showing that food matrix
and production conditions play a signi!cant role in determining
antifungal activity of potential bioprotective food cultures.

A way for microorganisms to colonize a favourable environ-
ment is either to colonize this environment as soon as it is avail-
able, e.g. through fast growth, or to actively displace already
existing microorganisms, e.g. by production of antimicrobial
compounds (Hibbing et al. 2010). When considering antifun-
gal activity of LAB, many studies have revealed that antifungal
compounds are often found in concentrations below the mini-
mal inhibitory concentration (MIC), thus pointing out that other
mechanisms must be responsible for the bioprotective effects of
LAB against yeasts and moulds as well (Siedler, Balti and Neves
2019). The competition for limited resources, for example nutri-
ents, carbon source and essential ions, can result in inhibition or
delay of growth of either protective cultures or spoilage organ-
isms. Honoré et al. (2016) found that the inhibition of Penicillium
spp. by Lacticaseibacillus. paracasei (formerly Lactobacillus paraca-
sei) in a de!ned medium was not only induced by metabolite for-
mation, but also by nutrient consumption, especially by the con-
sumption of glucose and glutamine. Reduced glucose availabil-
ity induced by Penicillium chrysogenum growth was also assumed
to be the reason for repressed Ochratoxin A (OTA) production of
Penicillium nordicum (Delgado et al. 2019).

Furthermore, nitrogen is a limiting factor for microbial
growth in dairy-based systems. Micro-organisms initially com-
pete for free amino acids and small peptides, while they com-
pete for peptides in later stages of fermentation. The ability
to utilize amino acids ef!ciently is essential for growth of the
respective microorganism (reviewed in Sieuwerts et al. 2008).
Transcriptome analysis was used to study the interactions of Lc.
lactis and Saccharomyces cerevisiae in coculture during the expo-
nential growth phase. Whereas the lactic acid concentration was
the same in a single culture of Lc. lactis and in the mixed culture
of Lc. lactis and S. cerevisiae, ethanol concentration and glucose
consumption were increased in the mixed culture. Also, pyrim-
idine metabolism of Lc. lactis was reoriented, most likely regu-
lated by the ethanol production of the yeast (Maligoy et al. 2008).

Manganese was found to be the limiting factor for dairy yeast
and mould growth in yogurt with Lacticaseibacillus rhamnosus
(formerly Lactobacillus rhamnosus) and Lb. paracasei as protective
food cultures (Siedler et al. 2020). The manganese transporter
(MntH1) is responsible for manganese uptake under acidic con-
ditions and gives strains expressing the mntH1 gene the abil-
ity to take up manganese. The resulting manganese depletion
ends up in delayed yeast and mould growth. Homologues of the
mntH1 gene were found in 15 different Lactobacillus species, indi-
cating that this mechanism of competitive exclusion could be a
general mechanism of LAB to interfere with yeast and mould
growth (Siedler et al. 2020).

Iron is another nutrient which is fundamental to bacte-
rial growth and thus a bene!t for some micro-organisms if
they are able to produce iron scavenging molecules, so called
siderophores, to acquire iron from the environment (Hibbing
et al. 2010). This has been shown for ripening bacteria on the sur-
face of smear-ripened cheese. The addition of either iron or the
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siderophore desferrioxamine B stimulated growth of Arthrobac-
ter spp., Corynebacterium spp. and Brevibacterium spp. Further-
more, genes for iron-siderophore transporter binding proteins of
Arthrobacter arilaitensis were upregulated when the siderophore
was added, but not when iron was added to the medium (Mon-
net, Back and Irlinger 2012). Sipiczki (2006) hypothesized that
contrary to bacterial siderophore production, Metschnikowia spp.
inhibits growth of other micro-organisms by immobilizing iron
in the medium due to formation of an insoluble pigment. Addi-
tionally, iron depletion by the biocontrol yeast Metchnikowia
pulcherrima was successfully used to control the postharvest
apple-pathogens Botrytis cinereal and Alternaria alternata dur-
ing apple storage (Saravanakumar et al. 2008).

As soon as a microorganism encounters a favourable envi-
ronment, binding and attachment are crucial to colonize the
eological niche. Many pathogenic bacteria are secondary col-
onizers of bio!lms (Giaouris et al. 2015). Shaping the bio!lm
present on food (e.g. smear cheese) or processing environment
(e.g. stainless steel) through the application of protective cul-
tures is a challenging but promising approach. As an example:
Habimana et al. (2009) studied the attachment of L. monocyto-
genes on bio!lms formed by different customized L. lactis strains
and found that the adhesion of planktonic cells was almost pre-
vented when exopolysaccharides were formed by the bio!lm-
forming cells, but the adhesion was increased when bio!lms had
a porous structure formed by chain-making strains.

FOOD CULTURES AND BIOPRESERVATION:
INDUSTRIAL APPLICATIONS
In ancient times, food fermentation was a spontaneous event
whose outcome was uncertain in terms of quality and safety.
Nevertheless, it was a !rst step for improving the shelf life (Farn-
worth 2008). Through the centuries, the monitoring of this pro-
cess regularly improved, from empirically developed good prac-
tices in households to a systematic documentation of HACCP
procedures in modern food processing industry. Next to pas-
teurization, salting and other hurdles, the application of food
cultures in traditional fermented foods such as yoghurt, cheese,
fermented meat, vegetables, beer and wine is nowadays strongly
established. There is also a trend towards the use of tradi-
tional biotechnology for developing new foods and beverages
(Laranjo, Potes and Elias 2019). Food cultures produce a high vari-
ety of compounds, including organic acids, alcohol and aroma
compounds, contributing to product texture, taste and safety.
This biopreservation contribution to safety meets the grow-
ing demand of the consumers for minimally processed food
products.

The application of food cultures, which is widespread in
dairy, meat and vegetable products, is already a form of bio-
preservation, but the addition of protective food cultures with
a better productive effect can add another hurdle against
pathogens or spoilage organisms. This is especially the case for
fresh and RTE food products which lack a heating treatment and
contain therefore potential spoilage organisms.

Applied research in the area of protective effect of food
cultures is a challenging task. Between the discovery of an
inhibitory activity in synthetic media and a commercially avail-
able food culture, a protective food culture has to pass the so-
called challenge tests. It is thereby inoculated in a given food
matrix together with the target microorganism and evaluated
for the ability to reduce or control the outgrowth of the target
organism over the desired shelf life. Applied research has been

carried out extensively in the last two decades focusing on inhi-
bition of pathogenic microorganisms such as L. monocytogenes,
Salmonella sp., Shigatoxin producing Escherichia coli and Staphylo-
coccus aureus as well as spoilage microorganisms such as yeasts,
moulds and Clostridium species (Settani et al. 2008; Castellano
et al. 2017; Leyva Salas et al. 2017; Bosse Née Danz et al. 2018;
Oliveira et al. 2018; Silva, Silva and Ribeiro 2018; Laranjo, Potes
and Elias 2019; Rouse and van Sinderen 2008). Well-adapted
microorganisms will provide a more ef!cient protection with
more effective inhibitory microorganisms often being isolated
from the investigated food itself (Austin-Watson, Grant and
Brice 2013; Lee et al. 2016; Scatasa et al. 2017). However, care must
be taken that those cultures do not have a negative impact on
the organoleptic characteristics of the end-product.

Studies covering a wide range of foods including all fer-
mented foods listed above as well as non-fermented foods are
presented below.

Dairy products

As !rst line of defence, fermented dairy products are preserved
through the acidi!cation carried out by food cultures, as illus-
trated by the high safety of yoghurt. Thanks to its low pH,
yoghurt is only susceptible to yeast and moulds (Leyva Sala
et al. 2017), but recently a general mechanism of LAB to also
inhibit yeast and mould growth was discovered (Siedler et al.
2020). The careful selection of strains constituting mesophilic
food culture of mildly acidi!ed products such as cheese can
already substantially increase the protection against pathogens
and spoilage agents, as extensively shown for the species L.
lactis (Silva, Silva and Ribeiro 2018). The applications mainly
cover the protection against L. monocytogenes and Clostridium
tyrobutyricum (Garde et al. 2011; Kondrotiene et al. 2018; Lianou
and Samelis 2014; Samelis and Kakouri 2018). Lactobacillus spp.
and Enterococcus spp. as an adjunct culture may also increase
food safety (Cocolin et al. 2007; Martinez et al. 2015). Raw milk
soft cheeses are highly sensitive to contamination by gram-
negative bacteria such as Salmonella spp. and Shigatoxin produc-
ing E. coli. Application of LAB together with the gram-negative
species Hafnia alvei was shown to protect those cheese types
(Callon, Arliguie and Montel 2016). Non-fermented dairy prod-
ucts such as cottage cheese also bene!t from the addition of
selected protective food cultures as shown by numerous stud-
ies (Silva, Silva and Ribeiro 2018; Chhetri, Prakitchaiwattana and
Settachaimongkon 2019).

By analogy to bioprotection observed in traditional fer-
mented food, a combination of strains is often more powerful
than a single strain (Aljasir et al. 2020; Aljasir and D’Amico 2020;
Rodriguez et al. 2012; Chhetri, Prakitchaiwattana and Settachai-
mongkon 2019; Sindi et al. 2020).

While research mainly focuses on LAB, further microorgan-
isms isolated from the food microbiota may also contribute to
food safety. One research !eld focuses on the rind of ripen-
ing cheeses that may support survival of pathogens (Roth et al.
2011; Imran et al. 2013; Callon et al. 2014). As the biodiversity
of rind microbiota is by far higher than the core microbiota,
the development of future protective food cultures relies on a
deep understanding of the species interactions in this habitat. In
many cases, such added food cultures produce inhibitory com-
pounds against various pathogens or spoilage bacteria, but in
certain cases a combined effect of the starter together with the
protective food culture inhibits growth. In many cases, L. lac-
tis subsp. lactis is involved either as protective food culture or
as starter culture (Kondrotiene et al. 2018), but other species
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such as Latilactobacillus sakei (formerly Lactobacillus sakei) or Ente-
rococcus spp. can also be used and this demonstrates that no
regulatory difference should be made (Cocolin et al. 2007; Mar-
tinez et al. 2015). Another application is the use against Staphy-
lococcus aureus (Aljasir and D’Amico 2020). In certain cheeses
such as cottage cheese, halophilic food cultures can be used
also against S. aureus (Chhetri, Prakitchaiwattana and Settachai-
mongkon 2019).

The prevention of growth of Salmonella spp. in dairy prod-
ucts can also be achieved using speci!c cultures added to
dairy products. Salmonella spp. was inhibited in cheese using
a Hafnia alvei food culture, and the same authors showed the
increased inhibitory effect of the combination of selected food
cultures against L. monocytogenes (Callon, Arliguie and Montel
2016; Aljasir et al. 2020).

A combination of several species/strains for the inhibition of
pathogens, which was usually the case in the early days of fer-
mentation, can enhance the antimicrobial activity due to either
increased inhibitory power of a wider range of target organisms.
This is, for example, the case for ke!r products which has been
described to have antimicrobial properties attributed to its low
pH and speci!c antimicrobial substances produced during the
fermentation process (Kim et al. 2016; Sindi et al. 2020).

Meat and !sh products

There are various hurdles used to preserve meat and !sh prod-
ucts, including addition of salt, nitrite, starter cultures, smok-
ing and cold storage. There is increasing evidence that protec-
tive food cultures may also play a signi!cant role against L.
monocytogenes, toxin-producing Staphylococcus aureus and further
pathogenic and spoilage microorganisms (Castellano et al. 2017;
Bosse Née Danz et al. 2018; Oliveira et al. 2018; Laranjo, Potes and
Elias 2019; Aljasir et al. 2020). In meat, nitrite is a salt with poten-
tial toxic effects, and there is pressure to reduce its use. A com-
bination of nitrite with a protective food culture demonstrated a
higher reduction of L. monocytogenes in fermented sausages than
without the addition of the protective food culture (Nikodinoska
et al. 2019). The combined effect of food cultures has been shown
to inhibit Ochratoxin A production in dry cured ham by Penicil-
lium chrysogenum and Debaryomyces hansenii (Cebrian et al. 2019).

Since !sh and meat are not sterile (Just like RTE Food prod-
ucts), their own microbiota will be active during storage. Psy-
chrophilic microbiota already present on meat and !sh such as
Carnobacterium spp. and Lactococcus piscium can inhibit growth
of pathogenic and spoilage bacteria. This is very promising, but
careful selection of strains has to be carried out, as those highly
adapted species will either spoil or protect the product, depend-
ing on their strain-speci!c phenotypes. (Castellano et al. 2017;
Zhang, Gänzle and Yang 2019; Bazarnova et al. 2020)

Vegetables and cereal products

Moulds are the major spoilage issue when it comes to preserva-
tion of vegetables and cereal products. For a detailed overview
of antifungal protective cultures in this type of food, we suggest
reading the following recent review (Leyva Salas et al. 2017).

Listeria monocytogenes is also a pathogen of concern for veg-
etables. The application of protective cultures can be either
directly on the product or through the washing process. Ramos
et al. (2020) showed that a Pediococcus pentosaceus, prevented Lis-
teria sp. proliferation in vegetable. In cabbage, the application
of a Lactiplantibacillus plantarum (formerly Lactobacillus plantarum)
strain reduced L. monocytogenes but showed at the same time

that it is also important to synchronize all hurdles since the
absence of oxygen increased the resistance of L. monocytogenes
against L. plantarum (Dong et al. 2020).

Sourdough bread is a fermented product using yeasts and
LAB. This microbiota can naturally protect the product from
spoilage such as moulds (Chavan and Chavan 2011). In the case
where the fermentation process for bread is mainly dominated
by yeast, the addition of speci!c LAB food cultures enables the
inhibition of for example Aspergillus spp., Penicillium spp. and
Fusarium culmorum (Russo et al. 2017), thereby increasing safety
(reduction of mycotoxins) and quality (reduction of off-"avour).

Industrial protective food cultures

Thanks to extensive scienti!c investigation in the last decades,
food producers start to have access to protective cultures specif-
ically developed to control a given pathogenic or spoilage
microorganism in a given food. Compared to the tremendous
number of studies dedicated to the development of protective
food cultures illustrated above, there are still only a few available
on the market. One cause may be that the protective food cul-
ture has to !t into an already intricate hurdle concept. Therefore,
models used in future investigations should be as close as possi-
ble to the real processing conditions. In particular, care must be
taken for commercial bioprotective food cultures not to have a
negative impact on the organoleptic characteristics of the prod-
uct. The regulation of use and declaration of protective cultures
nevertheless remains an intricate topic for regulators in some
regions/countries. The protective and preservation effects are
seen as a key new effect of food cultures and it is regarded as
belonging to food additive.

SAFETY DEMONSTRATION OF FOOD
CULTURES FOR THEIR BIOPROTECTION
ACTIVITIES
There is currently no !rmly established regulation for the safety
assessment of live micro-organisms added to food products as
cultures or ingredients. However, there are a number of guide-
lines, recommendations and expert reviews on possible steps to
document and validate the safety of live microorganisms used
in foods independent of the mode of action of the food cultures
(Laulund et al. 2017). Most industrial food strains used today are
bacteria from species with a history of use in food products with-
out apparent adverse effects. Four types of investigations have
been proposed as further detailed.

Opportunistic infections

Commensal bacteria have been described to cause infections in
patients with underlying disease (Berg and Garlington 1979; Berg
1985,1995). Owing to its natural presence in different sites of the
human body and in fermented food products, the genus Lacto-
bacillus has gained particular attention. Lactobacillus infections
occur at a very low rate in the generally healthy population –
estimated 0.5/1 million per year (Borriello et al. 2003; Bernardeau,
Guguen and Vernoux 2006). As stated in two reviews of Lactobacil-
lus infections: ‘Underlying disease or immunosuppression are
common features in these cases, whereas infection in previously
healthy humans is extremely rare’ (Aguirre and Collins 1993),
and ‘Lactobacillus bacteraemia is rarely fatal per se but serves
as an important marker of serious underlying disease’ (Husni
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et al. 1997) sporadic infections have been reported in immuno-
compromised patients. The underlying problems have mainly
been central venous catheter (CVC) in place, metabolic disor-
ders, organ failure, or invasive procedures as dental work (Axel-
rod et al. 1973; Liong 2008). Infections by other bacterial species
used as food cultures are also extremely rare (Horowitz et al.
1987; Barton, Rider and Coen 2001; Mofredj, Bahloul and Chanut
2007; Leuschner et al. 2010).

Infections with the commonly used yeast and mould
species are rare events as well (Enache-Angoulvant and Hen-
nequin 2005). Most of the infections are due to opportunistic
pathogens not recognized as food cultures and affect immuno-
compromised patients and hospitalized patients (Jacques and
Casaregola 2008; Miceli, Diaz and Lee 2011). In the 2018 re-
evaluation EFSA concluded: ‘The safety concerns described are
all considered linked to severe underlying health conditions and
therefore do not change the consideration of Lactobacillus spp.
for the QPS status’ (EFSA 2018).

Toxic metabolites and virulence factors

Biogenic amine formation in fermented foods by LAB has
recently been reviewed (Spano et al. 2010). Following food poi-
soning outbreaks (Sumner et al. 1985), metabolic pathways
have been elucidated (Straub et al. 1995) and screening pro-
cedures proposed to limit the level of production (Bover-Cid
and Holzapfel 1999, Bover-Cid, Izquierdo-Pulido and Vidal-Carou
2000).

The presence of mycotoxin genes also raises safety concerns,
although the level of expression within fermented food is very
unlikely to cause any health hazard (Barbesgaard, Heldt-Hansen
and Diderichsen 1992). Within fungi, the potential for antibiotic
production is also an undesired property.

The occurrence of virulence traits should not be present in
microorganisms used in a food fermentation. A speci!c risk
assessment should be conducted on strains presenting these
undesirable properties, even if they belong to a species with a
long history of use (Semedo et al. 2003a, b).

Antibiotic resistance

The emergence and spread of antibiotic resistance are a major
global health concern. The on-going Codex ad hoc intergovern-
mental task force on antimicrobial resistance is focused on the
non-human use of antimicrobials. Microorganisms intentionally
added to food and feed for technological purposes have not been
shown to aggravate the problem of spreading antibiotic resistant
pathogens (Anonymous 2011).

Intrinsic resistance or resistance that is caused by muta-
tion in an indigenous gene not associated with mobile ele-
ments would represent a very low risk of dissemination (Saarela
et al. 2007). Acquired antibiotic resistance genes, especially
when associated with mobile genetic elements (plasmids, trans-
posons), can be transferred to pathogens or other commensals
along the food chain from within the product until consumption
(FEEDAP 2005, 2008; Nawaz et al. 2011).

The role of microorganisms in the spread of antibiotic resis-
tance has been assessed in fermented foods (Nawaz et al. 2011).
Results of such studies con!rm the role of a reservoir of antibi-
otic resistance genes from the food microbiota, without identi-
fying any major health concerns to date.

It is considered that strains carrying acquired antibiotic
resistance genes might act as a reservoir of transmissible
antimicrobial resistance determinants (FEEDAP 2005, 2008).

Gene transfer of antibiotic resistance between microorganisms
in the food and feed chain is thus considered to be a topic of
surveillance for the safety demonstration of microorganisms
(Borriello et al. 2003; Gueimonde et al. 2005).

De!nition of ‘History of use’

The concept of ‘history of safe use’ has appeared recently in
regulations and in safety assessment guidance. One de!nition
of ‘history of safe use’ proposes ‘‘signi!cant human consump-
tion of food over several generations and in a large, genetically
diverse population for which there exist adequate toxicological
and allergenicity data to provide reasonable certainty that no
harm will result from consumption of the food’’ (Health Canada
2003). In order to evaluate the history of safe use of a microor-
ganism, it is necessary to document not just the occurrence of
a microorganism in a fermented food product, but also to pro-
vide evidence of whether the presence of the microorganism is
bene!cial, fortuitous, or undesired.

CONCLUSION
Biopreservation of a food product can be achieved by fermenta-
tion, in a targeted or untargeted way. While the different bac-
teriocins described (mostly from LAB) show a dedicated mech-
anism to ensure primarily the survival in an ecosystem of a
microbial species, but serve also as an additional hurdle to
ensure safe food, other metabolic pathways, such as acidi!ca-
tion, most speci!cally preserve initially short life stable food
matrices (uninoculated milk get spoiled within hours). The ini-
tial empiric use of fermentation in the food chain was done for
extended shelf life and avoiding food waste and food lost. Adap-
tation to texture and sensorial properties came after. The con-
sumer has adapted its taste preferences to the different food cul-
tures, and what is fermented food for one population and part of
its culture can be considered spoiled if not dangerous by others.

Biopreservation itself can be ensured by other biological
mechanisms than fermentation that were not considered in the
present review. They would require a different approach, both
for usage and safety demonstration. The potential of applica-
tion of food cultures for biopreservation should not be consid-
ered something ‘new’ per se requiring a speci!c regulation and
application process. It remains a traditional use of food cultures
in the food chain, most presumably its !rst use. The focus in
the initial steps of food microbiology on the sensorial properties
has had a counterproductive effect on the application of food
cultures for other applications. Fermentation applied to biop-
reservation should not be understood as a new approach, but
one that time made us forget. Its potential as an additional hur-
dle to tackle food waste in combination with the numerous con-
trol measures already in place should not be underestimated.
Enabling the delivering of safe, stable and tasty foods !tting in a
sustainable lifestyle.
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Imran M, Bré JM, Guéguen M et al. Reduced growth of Liste-
ria monocytogenes in two model cheese microcosms is not
associated with individual microbial strains. Food Microbiol
2013;33:30–39.

Jacques N, Casaregola S. Safety assessment of dairy microor-
ganisms: the hemiascomycetous yeasts. Int J Food Microbiol
2008;126:321–6.

Kandler O. Carbohydrate metabolism in lactic acid bacteria.
Antonie Van Leeuwenhoek 1983;49:209–24.

Kawtharani H, Snini SP, Heang S et al. Phenyllactic acid produced
by Geotrichum candidum reduces Fusarium sporotrichioides and



Bourdichon et al. 13

F. langsethiae growth and T-2 toxin concentration. Toxins
2020;12:209.

Kim DH, Jeong D, Kim H et al. Antimicrobial activity of Ke!r
against various food pathogens and spoilage bacteria. Kor J
Food Sci Anim Resour 2016;36:787–90.

Kjos M, Oppegard C, Diep D.B et al. Sensitivity to the two-peptide
bacteriocin lactococcin G is dependent on UppP, an enzyme
involved in cell-wall synthesis. Mol Microbiol 2014;92:1177–87.

Kondrotiene K, Kasnauskyte N, Serniene L et al. Characterization
and application of newly isolated nisin producing Lactococcus
lactis strains for control of Listeria monocytogenes growth in
fresh cheese. LWT Food Sci Technol 2018;87:507–14.

Kuipers OP, Beerthuyzen MM, Siezen RJ et al. Characterization
of the nisin gene cluster nisABTCIPR of Lactococcus lactis.
Requirement of expression of the nisA and nisI genes for
development of immunity. Eur J Biochem 1993;216:281–91.

Lacroix N, St Gelais D, Champagne C.P et al. Characterization of
aromatic properties of old-style cheese starters. J Dairy Sci
2010;93:3427–41.

Laranjo M, Potes ME, Elias M. Role of starter cultures on
the safety of fermented meat products. Front Microbiol
2019;10:853.

Laulund S, Wind A, Derkx PMF et al. Regulatory and safety
requirements for food cultures. Microorganisms 2017;5:28.

Lavermicocca P, Valerio F, Evidente A et al. Puri!cation and char-
acterization of novel antifungal compounds from the sour-
dough Lactobacillus plantarum strain 21B. Appl Environ Micro-
biol 2000;66:4084–90.

Lavermicocca P, Valerio F, Visconti A. Antifungal activity of
phenyllactic acid against molds isolated from bakery prod-
ucts. Appl Environ Microbiol 2003;69:634–40.

Lee JY, Shim JM, Yao Z et al. Antimicrobial activity of Bacillus
amyloliquefaciens EMD17 isolated from Cheonggukjang and
potential use as a starter for fermented soy foods. Food Sci
Biotechnol 2016;25:525–32.

Leuschner R-GK, Robinson T, Hugas M et al. Quali!ed pre-
sumption of safety (QPS): a generic risk assessment
approach for biological agents noti!ed to the European
Food Safety Authority (EFSA). Trends Food Sci Technol 2010;21:
425–35.

Leyva Salas M, Mounier J, Valence F et al. Antifungal micro-
bial agents for food biopreservation—a review. Microorgan-
isms 2017;5:37.

Leyva Salas M, Thierry A, Lemaı̂tre M et al. Antifungal ativity of
lactic acid bacteria combinations in dairy mimicking mod-
els and their potential as bioprotective cultures in pilot scale
applications. Front Microbiol 2018;9:1787.

Li L, Shin SY, Lee KW et al. Production of natural antimi-
crobial compound D-phenyllactic acid using Leuconostoc
mesenteroides ATCC 8293 whole cells involving highly
active D-lactate dehydrogenase. Lett Appl Microbiol 2014;59:
404–11.

Li X, Jiang B, Pan B et al. Puri!cation and partial characterization
of Lactobacillus species SK007 lactate dehydrogenase (LDH)
catalyzing phenylpyruvic acid (PPA) conversion into phenyl-
lactic acid (PLA). J Agric Food Chem 2008;56:2392–9.

Li X, Jiang B, Pan B. Biotransformation of phenylpyruvic acid to
phenyllactic acid by growing and resting cells of a Lactobacil-
lus sp. Biotechnol Lett 2007;29:593–7.

Lianou A, Samelis J. Addition to thermized milk of Lacto-
coccus lactis subsp. cremoris M104, a wild, novel nisin a-
producing strain, replaces the natural antilisterial activity
of the autochthonous raw milk microbiota reduced by ther-
mization. J Food Prot 2014;77:1289–97.

Lin XB, Gänzle MG. Effect of lineage-speci!c metabolic traits of
Lactobacillus reuteri on sourdough microbial ecology. Appl Env-
iron Microbiol 2014;80:5782–9.

Liong MT. Safety of probiotics: translocation and infection. Nutr
Rev 2008;66:192–202.

Lubelski J, Rink R, Khusainov R et al. Biosynthesis, immunity, reg-
ulation, mode of action and engineering of the model lantibi-
otic nisin. Cell Mol Life Sci 2008;65:455–76.

Magnusson J, Strom K, Roos S et al. Broad and complex antifungal
activity among environmental isolates of lactic acid bacteria.
FEMS Microbiol Lett 2003;219:129–35.

Makarova K, Slesarev A, Wolf Y et al. Comparative genomics of
the lactic acid bacteria. Proc Natl Acad Sci 2006;103:15611–6.

Maligoy M, Mercade M, Cocaign-Bousquet M et al.. Appl Environ
Microbiol 2008;74:485–94.
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Nissen-Meyer J, Holo H, Håvarstein L.S et al. A novel lactococcal
bacteriocin whose activity depends on the complementary
action of two peptides. J Bacteriol 1992;174:5686–92.

O’Sullivan JN, O’Connor PM, Rea MC et al. Nisin J, a novel
natural Nisin variant, is produced by Staphylococcus capitis
sourced from the human skin microbiota. J Bacteriol 2020;202:
e00639–19.
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Due to their traditional use in food fermentation process for centuries, microbial food cultures are 

considered to have a safe history of use. A specific microbial risk assessment is therefore rarely 

conducted for fermented foods and their food cultures, inoculated or naturally present. Some of those 

food cultures have been also considered for their potential health effect as probiotic strain candidates, 

for which a specific safety demonstration process has been proposed by a joint expert report of FAO 

and WHO. The European Food Safety Authority (EFSA) Biohazard panel also provides an approach 

for evaluating the safety of a strain to be added in the food chain, the Qualified Presumption of Safety 

(QPS). Weissella confusa, former taxon Lactobacillus confusus, is a food culture characterized in the 

fermentation process of sourdough. Some strains have been recently proposed for their probiotic 

potential. The species is also documented in recent infection case reports. It is considered nevertheless 

to be opportunistic as underlying factors have been suggested to explain the infection. We report here 

the microbial risk assessment of the species, by studying a collection of 26 food and 17 clinical isolates 

of Weissella confusa. The phenotypic study, genomic characterization and bibliographical survey will 

allow us to conclude about the safety of the species and confirm its use for food fermentation and 

consider specific strains for demonstration of their respective health effects as probiotic candidates. 
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Discussion 
 

The explanation and building of rationale of use of microbial food cultures in the food chain highlights 

the importance in doing a benefit – risk assessment when considering the potential role of a microbial 

strain of interest, or when investigating the diversity of the food microbiota for the technological role 

of the present microbial species. 

A specific focus is expected on the (body of) knowledge around the microbial species present. These 

microorganisms should not be considered as safe by design: more understanding and sound evidence is 

needed about their introduction in the food chain. They do not harbour necessarily per se specific 

unwanted properties such as those assessed when it comes to the hazard characterization of 

microorganisms of concerns such as food borne pathogens, but it does not mean that a little 

consideration is needed, particularly when considering the use of a non-usual food matrices, or a 

specific population with medical conditions and underlying factors prone to adverse effects. 

 

Intrinsic as well as extrinsic factors must be properly considered and addressed: the interaction with the 

ecological niche, essentially the food matrices they are usually associated with, but also the human host. 

The approach and understanding of microbial ecology are particularly different between food 

microbiologists and clinical microbiologists. Due to their isolation in human samples and correlation 

with various health situations, some of them severe if not fatal, these food cultures species are 

eventually considered by clinical microbiologists as opportunistic pathogens, leading to regulatory 

approaches often provoking barriers to trade for fermented food products. Depending of the 

competent authorities, ministry of health or ministry of agriculture, both covering the area of food 

safety (similarly to WHO and FAO), the management decision can be particularly different, despite 

being based on the same evidence. 

 

The usual segmentation of the risk assessment (FAO, 2007) into hazard identification, hazard 

characterization exposure assessment and risk characterization has its limits when it comes to microbial 

food cultures and probiotics. For the latter, guidelines are in place since 2001 and 2002, and reinforced 

by the International Scientific Association of Probiotics and Prebiotics (ISAPP) and the International 

Probiotics Association (IPA) more recently (Hill et al., 2014; Binda et al., 2020). Food Cultures per se 

do not have such strict guidelines, not to mention a regulatory hesitance between additives or 

ingredients (Laulund et al., 2017). As mentioned earlier, and addressed e.g. by the International Dairy 
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Federation in the initiative of the inventory of food cultures, or the EFSA BIOHAZARD Panel for the 

QPS evaluation, the establishment of the history of safe use (when it will be clearly agreed upon what 

history mean in this evaluation) is the approach used by food safety and regulatory authorities to 

“mimic” the exposure assessment. `The gap between these approaches is mostly due to the 

understanding in what makes a history of safe use. 

 

What about the hazard characterisation part? The role of the host, and precisely the gut microbiota is a 

new area of investigation for food safety authorities such as the European Food Safety Authority 

(EFSA) (Merten et al., 2020) and the Food and Agriculture Organisation of the United Nations (FAO) 

– Sustainable Development Goals 2 & 3 (FAO, 2019). We are not all equal when it comes to infectious 

diseases, and this might not be all about our immune system. Whether one does consider the potential 

risk of opportunistic infections of microbial food cultures, or the use as biotherapeutic agents for 

specific medical purpose, the sensitivity of the host as a halobiont must be properly considered in the 

conditions of use of the microbial food cultures, and or the fermented food products. The diet has 

been studied most recently for its influence and capacity to modulate the gut microbiome (Wastik et al., 

2021), which in turn can impact among other effects the human immune system. All is not bad about a 

slightly oriented microbial stimulation, but considerations of use need to be properly addressed. The 

EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP) Guidance on 

the characterisation of microorganisms used as feed additives or as production organisms (FEEDAP, 

2018) should indeed be followed, but there are only providing a part of the work that must be done to 

ensure a safe use of microbial food cultures, and the guidance do not apply to undefined food cultures 

and spontaneous fermentation processes. There is a need to compile and harmonize the global 

knowledge of microbial food cultures, as the science of food fermentation and “positive” 

microorganisms has grown very enthusiastically in the recent years, while something getting over 

essential points of precaution. 

 

Underlying factors and specific health conditions of concern vs. opportunistic infections. 
 

Among the 1000 hundred and plus of case reports found in the literature for the genera Lactobacillus, 

Leuconostoc, Lactococcus, Weissella and Bifidobacteria, circa 50-80 of them were directly correlated with the 

consumption of probiotic food products (D’Agostin et al., 2021; Topcuoglu et al., 2015), where in 

some cases, the clinical team made the clear evidence through Whole Genome Sequencing (WGS) 

between the probiotic strain of the food product and the clinical isolate (Pararajasingam and Uwagwu, 

2017). In several reports, the clinical isolate had not been compared to the probiotic strain consumed, 

and definitive conclusion could therefore not be done to consider the causative agent being the food 
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product (Tommasi et aL., 2008). With the implementation of molecular typing, the major breakthrough 

of Next Generation Sequencing (NGS) since 2012, and awareness of the health care practitioners, one 

might expect the epidemiology to be effectively done and allow proper conclusion (Aroutcheva et al., 

2016) 

 

In the recent case reports, the authors usually see to propose a review of the previously published 

reported cases, but none of the reviews done provide the same exhaustivity as the approach proposed 

presently to review several databases, global web search by general keywords and investigations of the 

hits, searching for cross references. This confirm the limits and pitfalls of expecting to be exhaustive 

when using (partially) only one source of information. On top of the difficulty to gather the available 

yet scattered evidence, the lactic acid bacteria infection cases are underreported by design by health care 

practitioners, because of inadequate screening techniques (aerobic incubation on blood agar plate) that 

cannot be efficient for the isolation of the specific growth conditions of these microorganisms, most 

specifically Bifidobacterium. Nevertheless, some publications about endocarditis, the most severe 

condition of infection caused by lactic acid bacteria, see to provide an estimate of 0.02% to 0.4% of 

global endocarditis caused by lactic acid bacteria. Considering the exposure of the population to lactic 

acid bacteria, it is therefore anticipated to conclude to a significant and concerning pathogenic 

potential, most particularly when underlying factors are often if not always identified such as diabetes 

mellitus, liver cirrhosis, history of valves replacement, invasive procedures, poor dental hygiene, 

immune compromised status among the most reported ones (Rossi et al., 2019). Nevertheless, the risk, 

despite being low, is far from being negligible and specific considerations, education and awareness of 

the clinical microbiologists as well as the producers are needed. 

 

Opportunistic infections and microbial food cultures: guidelines to heath care practitioners 
 

Probiotic strains are expected to be introduced in the food chain for the generally healthy population. 

In case of use of a microbial strain for a specific targeted population for medical purposes, this is not 

the definition of a probiotic strain per se but a therapeutic agent, as mentioned in the 2002 FAO/WHO 

Expert report and presently in place e.g. in the United States (Cordaillat-Simon et al., 2020; Rouanet et 

al., 2020). In the late 2000’s, Probiotics gain interest for their use in specific medical conditions, e.g. 

Clostridium difficile infection following the initiative and publication from a UK health care practitioners’ 

team (Hickson et al., 2007). Since then, the use (and marketing) of probiotics has boomed for this type 

of conditions. Considering the specific population and its poor health conditions, the concomitant use 

of vancomycin as first line treatment of C. difficile infection but natural resistance from most lactic acid 

bacteria, the benefit risk assessment should not have been overlooked. Several inappropriate 
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applications of probiotics were reported, mostly through case reports, which highlights the need to 

have a clear consideration of use of microbial cultures before their use (Liu et al., 2020; Pace et al., 

2020). Of all mis-abuses, the PROPATRIA study in 2004 - 2008 was the most “advanced” in the lack 

of reflection upon the considerations of use (Bongaerts and Severijnen, 2016), while it is recommended 

for such type of population to consider a low microbial diet (Lund, 2014).  

 

By definition, there cannot be a clinical study of a probiotic strain in medical settings or specific at-risk 

populations. These are biotherapeutic agents, and do not fall under the regulation considerations of a 

food product but a drug. Probiotic strain, as defined by the FAO/WHO expert report, are designed for 

generally healthy population and regulated as food products. On top of having to be produced in 

different manufacturing setting, not under a Food Safety Management System (FSMS) but according to 

cGMP (Current Good Manufacturing Practices), it is the responsibility of the manufacturing producer 

to provide clear guidelines of use of the biotherapeutic agent, not to mention the antibiotic resistance 

profile of the microorganisms of interest (Castro-González et al., 2019) 

 

It is indeed a common practice in clinical setting to use vancomycin as a first line treatment of 

antibiotic prophylaxis against bacterial infection. While this does make sense eventually against C. 

difficile, it is counterproductive for lactic acid bacteria which are most commonly resistant to this 

antibiotic, therefore leading to a gut disbalance, overgrowth of lactic acid bacteria in this ecological 

niche, translocation through the gut barrier into the vena portae and liver infection. This is why liver 

cirrhosis, diabetes mellitus and organ failure are reported as causative agents of opportunistic infection 

to lactic acid bacteria, which is of particular risk when considering the concomitant use with probiotic 

consumption. When considering probiotic prophylaxis, and promoting medical purposes, it is the 

responsibility of the marketing company to inform, based on the available evidence, about the risk of 

opportunistic infection, the need for correct identification and the anticipated intravenous ampicillin 

treatment in case of lactobacillemia, as empirically done and reported in the case reports. 

 

A better screening methodology would also be needed, to identify viable but non cultivable cells, and 

avoid the specific growth conditions on agar media and the bias of culture-based techniques. As such, 

screening techniques based on molecular methodologies seem more relevant and efficient to clearly 

identify, in the onset of fever and sepsis, the causative agent(s) (Peri et al., 2021). 
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Food Fermentation as end use of microbial food cultures 
 

The one health approach is particularly under scrutiny during the COVID19 pandemic. Of one of the 

major concerns linked to the use of microbial organisms is the antibiotic resistance and the potential of 

transfer of genes. The ACE-ART European project proposed in the mid 2000’s Minimal Inhibitory 

Concentrations (MIC) values for the most commonly used lactic acid bacteria. These requirements 

remain still today a major topic of surveillance, either for food cultures (Zarzecka et al., 2020) or 

probiotics (Daniali et al., 2020). 

The present ACE-ART cut offs are still presently used and required by the EFSA FEEDAP Panel. 

 

In the FAO/WHO expert report, 2001 and 2002, in the International Dairy Federation initiative, or in 

the EFSA BIOHAZARD QPS evaluation, the end use is necessarily considered when it comes to 

assessing the introduction of a microbial food culture in the food chain, and ultimately, the human 

host. Food fermentation and the mechanism of action in the fermentation process has been driven 

mostly by a “black box” approach, where the evidence was more than limited when available. Sir John 

Lister in the late 19th century established the role of Lactococcus lactis (by then, Bacterium lactis) in the lactic 

acid fermentation of milk, yet at this time not in the objective of understanding food fermentation 

(Santer, 2010) but to prove a point vs. the infectivity of bacteria in humans. 

 

The major hurdle remains the lack of consensus on the approach on food fermentation. Some 20 years 

ago, the Food and Agriculture initiated a work on the global diversity on fermented foods (Battcock et 

al., 1998; Haard et al., 1999; Deshpande et al., 2000), while the World Health Organisation focused on 

the potential role of microbial food cultures in biopreservation to address among other control 

measures safe food production (Motarjemi et al., 1995). The International Dairy Federation, in 

collaboration with the European Food and Feed Cultures Associations took the lead on similar 

initiative for the dairy food products, and lastly enlarged to all type of food matrices (Mogensen et al., 

2002a, 2002b; Bourdichon et al., 2012a, 2012b, 2012c, 2012d, 2018). The International Scientific 

Association on Probiotics and Prebiotics also investigated this topic (Marco et al., 2021). 

 

Despite all these numerous publications, expert reports, global symposia, there is still a lack in 

alignment on definition on what is understood (and should be in fine regulated and supervised) as food 

fermentation and the role in the food chain. This topic is far from being solely a linguistic issue, there 

are lot of implications in the classification of fermented foods and microbial food cultures. Presently in 
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Europe, there is a status quo on the classification, where it is not obvious to know if a food culture is 

an additive or an ingredient, and a food product is novel food product or not.  

Precise fermentation is one of the new (marketing not so scientific) concept recently proposed for the 

production of a food component by a microorganism (most generally a genetic engineered one). This is 

a new application of industrial engineered fermentation, not applied this type to medical and pharma 

ingredients. How should this be assessed under the EU 178/2002 regulation, and classification as a 

GMO component or not. 

 

Cross-over fermentation has recently been conceptualized by the Dutch scientists of Wageningen 

University (Dank et al., 2021), this approach has also been promoted also from other sectors such as 

the wine industry (Capozzi et al., 2021). But what about the history of use when changing the usual 

food matrix? Should this still be considered as a traditional use or be considered as a novel food? For 

the time being, the consumer trend, marketing opportunity and lack of concern has provided a 

marketing opportunity to skip the regulatory assessment, until an issue arise. Alternative protein sources 

by new fermentation processes means new epitopes, hence new allergies. The use of pea protein for 

“alternative cheeses” might look promising, but remains to be properly addressed (while it is presently 

not the case). This lack of consideration could endanger this new area of food production and should 

be considered by the industrial players before regulatory authorities or consumer associations ask for a 

better supervision. 

 

 

Health promoting effect of fermented foods: Food Cultures and Gut Health 
 

In the consideration of new food fermentation processes and the development of new fermented food 

products, consumer acceptance is a key element of consideration in access to market. The 

understanding by the uneducated consumer of the potential role of food cultures and fermented food 

challenge the historical acceptance millennials ago and the empirical transmission of food products. 

 

The proposed roles of food fermentation as stated in the introduction are a posteriori: it cannot be 

proposed that 10 000 years ago, the acceptance was a priori with clear evidence of the role of the 

“ferment” or “starters” without an understanding of microbiology. We initially suggested extension of 

shelf life as the initial driver for fermented food products. Taste needs trying and time, it is a whole 

education process. The health promoting effect however is something also widely accepted, and should 

not be overlooked by the recent aggressive marketing campaign, mostly in the western societies. The 
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consumption of fresh dairy food products in Western Europe is very recent, circa a century only, and 

motivated by the early work of Elie Metchnikoff in his 1907 edited “Essais Optimistes” (wrongly 

translated “the prolongation of life”). For other civilisations, this is however known and incorporated 

in the culture for longer than this.  

The rise in the 1920’s in Europe of fresh dairy products consumptions was preceded in the 16th century 

episode of Soleyman the magnificent, sultan of the ottoman empire, sending his personal doctors with 

his sheep to the court of François the first, king of France, to cure him from gut disorders (Rul, 2017). 

 

The rise of science around probiotic strains and the potential health effect at the species level (Hill et 

al., 2014) has caused an interest and rediscovery of the health properties of fermented food products 

(Kim et al., 2021; Wastik et al., 2021). This recent trend has also seen the emergence of new trendy 

terms such as postbiotics, where the food technologists were used to more technical (but indeed less 

appealing ones) such as fermentates (Mathur et al., 2020).  

 

Despite more than 100 years of application in the food chain, and numerous publications, the science 

around probiotic food products and the products themselves remain very heterogenous. The numerous 

refusals of the health claim dossier submitted to the European Food Safety Authority because of lack 

of characterization are not considered enough by the industry players that better rules and discipline 

should be enforced, and avoid jeopardizing a global sector by the lack of discipline of minor players. As 

such, the Codex Initiative (Argentina, Malaysia) on guidelines of probiotics remain a key opportunity to 

put things in order and move forward to ensure consumer protection (safe products and substantiated 

health claims). The difficulty to get the initiative adopted is also a sign that the situation is more 

confusing than anything. 
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Beyond science: A need for consensus definition and a standardization scheme 
 

When starting to gather the scientific evidence to build a position, one does appreciate to have the 

possibility to use commonly agreed terms, in order to work with strong recognized evidence. In the 

area of research of microbial food cultures, and microorganisms voluntarily introduced in the food 

chain, this is unfortunately far from being the case. 

 

“Probiotic” has been defined in the 2001/2002 FAO/WHO Expert report, and reconfirmed by an 

ISAPP initiative in 2014 by Hill and cowriters. There is presently an initiative at the Codex Committee 

on Nutrition and Foods for Special Dietary Uses to add in the program of work guidelines on 

probiotics to get consensus on the definition. 

Bacterial food cultures are defined in the ISO 27205 – IDF 149 (2010) standard Fermented milk 

products - Bacterial starter cultures - Standard of identity (https://fil-

idf.org/publications/standards/fermented-milk-products-bacterial-starter-cultures-standard-of-identity-

2/). 

In microbial taxonomy, under supervision of the International Union of Microbial Societies, there is 

quite surprisingly not a consensus definition for species and strain. When it comes to the recent 

proliferation of biotics terms, beyond the established probiotics and prebiotics definition, there is no 

globally agreed and recognized definition, as seen by the recent “hesitations” around the concept of 

postbiotics (Aguilar-Toalá et al., 2021; Salminen et al., 2021a, 2021b). 

 

How far should we, or even can we go to understand the unknown around food fermentation 

processes? There is indeed a global industrialized approach with defined food cultures to produce 

fermented foods, but the use of undefined cultures, despite being eventually a niche market, will 

continue due to their major incorporation in local culture (such as PDO products). 

When it comes to specific strain productions, the responsibility of the producer is clearly regulated (e.g. 

given in Europe, Article 14 of the EU178/2002 regulation), putting the onus of the responsibility to 

ensure safe production. A scientific dossier is to be established (and it is usually) case by case for each 

strain. 

 

For more traditional empirical processes, health authorities have to put a balance between ensuring safe 

production and not putting an unacceptable burden on small producers, who most generally do not 

have the awareness on the topic and capability to answer. 
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Conclusion 
 

Despite their variety and wide consumption around the world with full integration in the global heritage 

of the different cultures, indigenous fermented foods remain still today unelucidated in their 

manufacturing process and internal mode of actions. 

 

After more than 10 000 years of daily consumption and despite the considerable advances in science, 

the approach of food fermentation remains very empirical. With the breakthrough in microbiology in 

the last 150 years, one would have expected the interactions to be largely understood and easily 

reproducible. It is far from being the case today, and the mystery is about to last for a while. 

 

Fermented food products represent nevertheless a huge opportunity to ensure global food security. 

Several international organisations have been implicated in this approach in the last 20 years: Food and 

Agriculture Organisation, “Office International de l’Elevage”, World Health Organisation, 

International Dairy Federation, and the academic world. They are also a major business opportunity, 

with major world-wide companies having built their business on the science of “good bacteria” (but 

also fungi and yeasts). 

 

The major barrier to trade on fermented foods and microbial food cultures remains today the lack of 

harmonization in regulation, not to say bluntly the lack of regulation. Regulation is expected to be 

science based, and the science of food microbiology as such has not reached full maturity yet. There is 

a need to widen the scope, get away from the Western oriented vision and have an exhaustive approach 

on fermentation. The recent trend from the Western world on plant-based fermentation should not 

obliterate those plants (cereals, vegetables, seeds, legumes, …) have been the most used matrix for food 

fermentation from the beginning. Dairy is “just” a part of the global diversity. 

 

While scientists explore or rediscover the use of microbial food cultures, the safety demonstration 

should be fully integrated in the new product development. Lack of clear regulation (and therefore 

supervision) does not allow still food business operators to do an integrated (adapted) risk analysis and 

fully understand the opportunities and limits of microbial food cultures in the food chain. 

Standardization of processes and methods in the coming year are expected to provide a rationalized 

frame for continuing to produce safe food for everyone. 
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Lactobacillus L. paracasei Microbiological phenotype Endocarditis Endocarditis Female 18 Germany Atrioventricular septal defect.Antibiotic treatment, pulmonary hypertension. Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Schmidt et al., 2001

Lactobacillus L. rhamnosus API (API50CHL) Bacteraemia Bacteraemia / Septicaemia Male 65 Greece

Admitted with a low-grade fever, fatigue, arthralgias and night sweats of 1 months 

duration. Ten days before onset of symptoms he underwent an unrevealing clonoscopy 

due to chronic constipation. The patient reported heavy daily consumption of dairy 

products. A transthoracic cardiac echocardiogram 1 year before admission was normal. 

A transthoracis echocardiogram revealed three vegetations on the aortic valve, and 

mild aortic regurgitation. Three consecutive blood cultures gave L. rhamnosus. 

Treatlment with intravenous penicllin (24 million units per day) and gentamicin (80 

mg every 8 h) was ineffective. Treatment changed to intravenous ceftriaxone (2 g per 

day), clindamycin (800 mg every 8 h) and ciprofloxacin (400 mg every 12 h), which 

proved effective.No recent manipulation.

Competent Wound and/or Invasive procedure Cured Avlami et al., 2001

Lactobacillus L. rhamnosus API (API 50 CH) Ulcerative colitis Metabolism Disorder Female 44 Italy Not stated. Not stated. Not stated. Cured Farina et al., 2001

Lactobacillus L. curvatus Not specified Endocarditis Endocarditis Male 72 United Kingdom Heart murmur in its 40's. dental operation five months before Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Mitchell et al. 1999

Lactobacillus L. rhamnosus Microbiological phenotype Fever, bacteraemia Bacteraemia / Septicaemia Female 5 France AIDS, antibiotic treatment for purulent rhinitis with fever. Compromized Immunodeficiency Cured Schlegel et al., 1998

Lactobacillus L. jensenii Not specified Endocarditis Endocarditis Female 80 United States Valvular heart disease.poorly maintained dentition. Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Vaghjimal et al., 1997

Lactobacillus L. acidophilus Microbiological phenotype Endocarditis Endocarditis Female 28 France Mitral valve prolapse. Celioscopic appendectomy Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Bessis et al., 1995

Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Female 21 United States Ventricular septal defect.Broken molar 1 month prior. Teeth with multiple caries. Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Puleo et al., 1994

Lactobacillus L. casei Not specified Endocarditis Endocarditis Male 24 Italy Inravenous heroin drug addict. Valve replacement Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Verani et al. 1993

Lactobacillus L. paracasei API (API50CHL) - Harty 

1993
Endocarditis Endocarditis Male 41 Korea

Previous episode of subacute bacterial endocarditis (a-haemolytic 

Streptococcus).Dental procedure 3 months prior
Competent

Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Chong et al., 1991

Lactobacillus L. jensenii ID by Miscellaneous 

Identification Unit, CPHL
Endocarditis Endocarditis Male 61 United Kingdom Prosthetic AV. Prior endocarditis (S. faecalis).Severe periodontal disease Competent

Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Atkins et al., 1990

Lactobacillus L. plantarum Microbiological phenotype Endocarditis Endocarditis Male 69 Sweden Prior endocarditis (Streptococcus).Dental work. Benign monoclonal gammopathy Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Struve et al., 1988

Lactobacillus L. acidophilus DNA sequences Endocarditis Endocarditis Female 26 Japan Operation of Fallot’s tetralogy 16 years prior (heart surgery).Abortion Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Unoki et al., 1988

Lactobacillus L. rhamnosus Gas liquid chromatography Endocarditis Endocarditis Male 66 South Africa Myocardial infarction. Dental procedure Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Death Naude et al., 1988

Lactobacillus L. plantarum Microbiological phenotype Endocarditis Endocarditis Male 66 United Kingdom Mitral insufficiency. Left ventricular hypertrophy. Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Death

Thangkhiew and 

Gunstone, 1988

Lactobacillus Lactobacillus spp. Not specified Endocarditis Endocarditis Male 42 New Zealand Rh. VD. valve replacement Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Peat et al., 1986

Lactobacillus L. plantarum Not specified Bacteraemia Bacteraemia / Septicaemia Male 40 United Kingdom

Previous medical history was unremarkable. Presented with endocarditis. All six 

blood cultures taken on admission yielded L. plantarum. Successfully treated with 

penicillin and gentamicin. 10 weeks after initial presentation a very calcified and 

incompetent aortic valve was replaced. It is unclear whether this damage was present 

before infection or was as a result of the infection

Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Davies et al., 1986

Lactobacillus L. rhamnosus Not specified Endocarditis Endocarditis Male 55 United Kingdom

Presented with endocarditis and 4 consecutive blood cultures yielded L. rhamnosus. 

Treated with penicillin, then gentamicin added to treatment. This was then changed to 

amoxycillin and rifampicin. Several weeks after discharge he was readmitted and the 

aortic and mitral valves were replaced, the aortic valve having shown signs of 

infection

Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Davies et al., 1986

Lactobacillus L. plantarum Microbiological phenotype Endocarditis Endocarditis Male 30 Israël Rh. VD (MV + AV). Aortic insufficiency.Dental work. valve replacement Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Shinar et al., 1984

Lactobacillus L. plantarum Microbiological phenotype Endocarditis Endocarditis Male 74 Belgium Obstructive cardiomyopathy.Periodontal infection Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Zech et al., 1983

Lactobacillus Lactobacillus spp. Not specified Allograft pyelonephritis and bacteraemia Bacteraemia / Septicaemia Female 55 United States
Diabetes mellitus, 6 years before had undergone a renal transplantation – problems 

with rejection.
Compromized Diabetes mellitus Cured Jones et al., 2000

Lactobacillus L. acidophilus Microbiological phenotype Dental abscess. Septic arthritis Abscess Male 5 United States Not stated. Not stated. Not stated. Cured Bayer et al., 1978

Lactobacillus L. acidophilus Microbiological phenotype Posterior cul-de-sac abscess and pelvic peritonitis Abscess Female 47 United States Cancer of the ovary with large bowel disease. Compromized Immunodeficiency Cured Bayer et al., 1978

Lactobacillus L. casei Microbiological phenotype Endocarditis of aortic valve Endocarditis Male 43 United States Carious teeth. Heroin addiction. Diabetes mellitus. Bicuspid aortic valve. Compromized Diabetes mellitus Cured Bayer et al., 1978

Lactobacillus L. leichmanii Microbiological phenotype Perforated appendix with peritonitis Abscess Male 48 United States Not stated. Not stated. Not stated. Cured Bayer et al., 1978

Lactobacillus L. plantarum Microbiological phenotype Endocarditis of prosthetic aortic valve Endocarditis Female 48 United States Cardiomyopathy; Starr Edwards prosthetic aortic valve Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Death Bayer et al., 1978

Lactobacillus L. plantarum Microbiological phenotype Endocarditis of aortic valve Endocarditis Male 52 United States Heroin addiction. Previous endocarditis with group D Streptococccus,  carious teeth Compromized
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Death Bayer et al., 1978

Lactobacillus Lactobacillus spp. Microbiological phenotype Endometris Abscess Female 22 United States Pregnancy. Pre eclampsia. Compromized Immunodeficiency Cured Bayer et al., 1978

Lactobacillus Lactobacillus spp. Microbiological phenotype Peri-omphalitis Abscess Female 0 United States Prematurity, hyaline membrane disease Compromized Immunodeficiency Cured Bayer et al., 1978

Lactobacillus Lactobacillus spp. Microbiological phenotype Endometris Abscess Female 24 United States Pregnancy. Pre eclampsia. Compromized Immunodeficiency Cured Bayer et al., 1978

Lactobacillus L. casei Not specified Endocarditis Endocarditis Male 33 France Aortic insufficiency. Dental extractions Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured

Dupont and Lapresle, 

1977

Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Male 40 United States Not stated. Not stated. Not stated. Cured
Rubenfeld and Min, 

1977

Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Male 50 United Kingdom Rh. VD (MV). Prior endocarditis (S. viridans).Poor dentition. Extractions Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Isenberg, 1977

Lactobacillus L. casei Not specified Endocarditis Endocarditis Male 63 United States Severely decayed teeth Competent Dental work Cured
Tenenbaum and Warner, 

1975

Lactobacillus L. rhamnosus Microbiological phenotype Endocarditis Endocarditis Female 6 Germany Transposition of great vessels.Sepsis post-tooth extraction Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Fritsche et al., 1973

Lactobacillus L. plantarum Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Male 64 United Kingdom Adeno carcinoma of stomach Compromized Immunodeficiency Cured Sharpe et al., 1973

Lactobacillus L. rhamnosus Microbiological phenotype Endocarditis Endocarditis Male 31 United Kingdom Rheumatic valvular disease Competent
Central Venous Catheter / Mitral 

Valve / Prior endocarditis
Cured Sharpe et al., 1973
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Lactobacillus L. rhamnosus Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 32 United Kingdom Erysipeloid condition Competent Polymicrobial Infection Death Sharpe et al., 1973
Lactobacillus L. rhamnosus Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 17 United Kingdom Dental extraction. Congenital heart disease. Marfan's syndrome, rheumatic fever Competent Dental work Cured Sharpe et al., 1973

Lactobacillus L. rhamnosus Microbiological phenotype Endocarditis Endocarditis Female 36 United Kingdom History of coarction of the aorta Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Sharpe et al., 1973

Lactobacillus Lactobacillus spp. Microbiological phenotype Meningitis. Septicaemia Bacteraemia / Septicaemia Not specified 0 United Kingdom Not stated. Not stated. Not stated. Death Sharpe et al., 1973
Lactobacillus L. plantarum Microbiological phenotype Endocarditis Endocarditis Female 44 United States None.Dental Scraping, Many carious teeth Competent Dental work Cured Axlerod et al. 1973

Lactobacillus Lactobacillus spp. Not specified Endocarditis Endocarditis Female 34 France Rh. VD.Parturition, Mitral stenosis surgery during pregnancy Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Horeau et al., 1969

Lactobacillus Lactobacillus spp. Microbiological phenotype Chondritis Organ failure Female 16 United States Ear piercing. Diabetes Compromized Diabetes mellitus Cured Razavi and Schilling, 
2000

Lactobacillus Lactobacillus spp. Not specified Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Treatment for oesophageal dilation. Competent Wound and/or Invasive procedure Cured Hirota et al., 1999
Lactobacillus Lactobacillus spp. Not specified Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Treatment for oesophageal dilation. Competent Wound and/or Invasive procedure Cured Hirota et al., 1999

Lactobacillus L. rhamnosus GG API (API50CHL), Mass 
Spectro

Liver abscess Abscess Female 74 Finland Hypertension, diabetes mellitus, 74 years old, drinking 500 ml of dairy probiotics per 
day.

Compromized Diabetes mellitus Cured Rautio et al., 1999

Lactobacillus L. casei API, Vitek Abdominal wall abscess Abscess Female 36 Taïwan 7 years before, she underwent surgery for a perforated peptic ulcer and suffered 
complications.

Competent Wound and/or Invasive procedure Cured Lu et al., 1999

Lactobacillus L. curvatus Not specified Salpingitis Organ failure Female Not specified Not stated. Not stated. Not stated. Not specified Kirjavainen et al., 1999
Lactobacillus L. paracasei Not specified Not specified Not specified Not specified Not specified Not stated. Not stated. Not stated. Death Kirjavainen et al., 1999
Lactobacillus L. paracasei Not specified Respiratory infection Organ failure Not specified Not specified Kidney transplant recipient. Compromized Immunodeficiency Not specified Kirjavainen et al., 1999
Lactobacillus L. rhamnosus Not specified Infection of aortic aneurysm graft Endocarditis Not specified Not specified Not stated. Not stated. Not stated. Not specified Kirjavainen et al., 1999
Lactobacillus L. rhamnosus Not specified Not specified Not specified Not specified Not specified Carcinoma with liver metastasis. Compromized Immunodeficiency Not specified Kirjavainen et al., 1999
Lactobacillus L. rhamnosus Not specified Not specified Not specified Not specified Not specified Fever of unknown origin, urinary complaints. Not stated. Not stated. Not specified Kirjavainen et al., 1999
Lactobacillus Lactobacillus spp. Not specified Pneumonia Organ failure Not specified Not specified Liver transplant recipient. Compromized Immunodeficiency Not specified Kirjavainen et al., 1999
Lactobacillus L. casei Not specified Pneumonia Organ failure Male 44 Italy Intravenous drug user, AIDS. Compromized Immunodeficiency Cured Rogasi et al., 1998
Lactobacillus Lactobacillus spp. Microbiological phenotype Chorioamnionitis and neonatal infection Organ failure Female 27 United States Pregnancy Compromized Immunodeficiency Cured Lorenz et al., 1982

Lactobacillus L. casei Microbiological phenotype Endocarditis Endocarditis Female 35 Spain

Presented with fever (39°C), weakness and recent loss of weight (4 kg). The patient 
had a systolic murmur and two painful erythmatic lesions on the hands. Apart from 
that the patient was in good health. Blood culture yielded a monoculture of L. casei, 
resistant to vancomycin. An ecocardiogram showed that an aortic bicuspid valve had a 
vegetation and an abscess 6 mm in diameter was also noted on the aortic wall. 
Antibiotic treatment was initiated consisting of 4,000,000U/4 h of penicillin G, and 
1mg/kg/8h gentamycin (i.v.). After 2 weeks of treatment, due to the persistence of the 
abscess, it was necessary to replace the valve.4 extractions some months before

Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Ruiz et al., 1998

Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Male Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998
Lactobacillus L. casei Vitek Bacteraemia Bacteraemia / Septicaemia Female Not specified United States Cancer patients. Compromized Immunodeficiency Not specified Cooper et al., 1998

Lactobacillus L. casei Microbiological phenotype Infection of abdominal aortic graft Endocarditis Male 65 Netherlands Abnormal tricuspid valve, chronic obstructive pulmonary disease and carotic artery 
obstruction.

Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Schoon et al., 1998

Lactobacillus L. acidophilus BACTEC Bacteraemia Bacteraemia / Septicaemia Male 65 United States Esophagal cancer Compromized Immunodeficiency Death Husni et al., 1997
Lactobacillus L. casei BACTEC Bacteraemia Bacteraemia / Septicaemia Male 56 United States Sarcoidosis Compromized Immunodeficiency Cured Husni et al., 1997
Lactobacillus L. casei BACTEC Bacteraemia Bacteraemia / Septicaemia Female 66 United States Common bile duct carcinoma Compromized Immunodeficiency Cured Husni et al., 1997
Lactobacillus L. casei BACTEC Intraabdominal abscess Abscess Male 67 United States Alcohol abuse, Liver cirrhosis Compromized Immunodeficiency Death Husni et al., 1997
Lactobacillus L. casei BACTEC Bacteraemia Bacteraemia / Septicaemia Female 48 United States Chronic active hepatitis Compromized Immunodeficiency Death Husni et al., 1997

Lactobacillus L. casei BACTEC Bacteraemia Bacteraemia / Septicaemia Male 66 United States Valvular disease Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Husni et al., 1997

Lactobacillus L. casei BACTEC Bacteraemia Bacteraemia / Septicaemia Male 59 United States Rectosigmoid cancer Compromized Immunodeficiency Cured Husni et al., 1997

Lactobacillus L. casei BACTEC Endocarditis Endocarditis Female 52 United States CVA, seizure Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Husni et al., 1997

Lactobacillus L. casei BACTEC Endovascular infection Endocarditis Male 57 United States Pancreatitis Compromized Immunodeficiency Cured Husni et al., 1997
Lactobacillus L. casei BACTEC Bacteraemia Bacteraemia / Septicaemia Male 42 United States Knee surgery for streptococcal arthritis Competent Wound and/or Invasive procedure Cured Husni et al., 1997
Lactobacillus L. casei BACTEC Bacteraemia Bacteraemia / Septicaemia Female 37 United States Cardiac transplant, Diabetes mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus L. leichmanii BACTEC Bacteraemia Bacteraemia / Septicaemia Male 81 United States metastatic cancer Compromized Immunodeficiency Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 46 United States Lung transplantation, Pulmonary fibrosis Compromized Immunodeficiency Cured Husni et al., 1997
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Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 70 United States CABG, CRF, Clostridium difficile colitis Competent Polymicrobial Infection Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 64 United States Diabetes mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 72 United States Diabetes mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 57 United States Diabetes mellitus Compromized Diabetes mellitus Death Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 26 United States Factitious disease Not stated. Not stated. Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Intraabdominal abscess Abscess Female 69 United States CVA, seizure Competent Wound and/or Invasive procedure Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 52 United States Laryngeal cancer Compromized Immunodeficiency Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 67 United States Diabetes mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 74 United States Pancreatitis, pyelonephritis Compromized Immunodeficiency Death Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 65 United States Renal cell cancer Compromized Immunodeficiency Death Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Perinephric abscess Abscess Female 81 United States Diabete mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 74 United States Gastric cancer Compromized Immunodeficiency Cured Husni et al., 1997

Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 59 United States Diffuse artherosclerosis Competent Metabolism disorder / Organ 
failure

Cured Husni et al., 1997

Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 35 United States NHL Not stated. Not stated. Death Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 52 United States Rectal carcinoma Compromized Immunodeficiency Cured Husni et al., 1997

Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 71 United States Borad spectrum ABT, ischemic bowel Competent Metabolism disorder / Organ 
failure

Death Husni et al., 1997

Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 79 United States Diabete mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 69 United States Sudden cardiopulmonary arrest, Diabetes mellitus, urinary tract infection Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 73 United States Prostate cancer, diabetes mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 71 United States Pneumonia. Compromized Immunodeficiency Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 70 United States Bladder cancer, stenosis of ilial conduct Compromized Immunodeficiency Cured Husni et al., 1997

Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 47 United States Marfan's syndrome, pneumonia Competent Metabolism disorder / Organ 
failure

Cured Husni et al., 1997

Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 84 United States Diabetes mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 45 United States Diabetes mellitus, pancreatitis Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 36 United States Lung transplant, diabetes mellitus Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 66 United States Carcinoid, recent endocscopy Competent Wound and/or Invasive procedure Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 66 United States Rheumatic heart disease, tricuspid valve repair Competent Wound and/or Invasive procedure Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 79 United States occult metastatic adenocarcinoma Compromized Immunodeficiency Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 74 United States diabetes mellitus, endometrial cancer Compromized Diabetes mellitus Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 62 United States Esophagal carcinoma, alcohol abuse, pulmonary embolus Compromized Immunodeficiency Cured Husni et al., 1997
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 64 United States Breast cancer, post chemotherapy Compromized Immunodeficiency Cured Husni et al., 1997

Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 46 United States Urinary tract infection, Marfan's syndrome, abdominal aneurysm repair, broad 
spectrum ABT

Competent Metabolism disorder / Organ 
failure

Cured Husni et al., 1997

Lactobacillus L. paracasei Not specified Septicaemia Bacteraemia / Septicaemia Male 63 France Neutropenia. Acute leukemia Compromized Immunodeficiency Cured Fruchart et al., 1997
Lactobacillus L. rhamnosus Not specified Septicaemia Bacteraemia / Septicaemia Male 22 France Neutropenia. Acute leukemia Compromized Immunodeficiency Cured Fruchart et al., 1997
Lactobacillus L. rhamnosus Not specified Pneumonia Organ failure Male 54 France Neutropenia. Acute leukemia Compromized Immunodeficiency Cured Fruchart et al., 1997
Lactobacillus L. rhamnosus Not specified Septicaemia Bacteraemia / Septicaemia Male 49 France Neutropenia. Acute leukemia Compromized Immunodeficiency Cured Fruchart et al., 1997

Lactobacillus L. rhamnosus ID by public health reference 
Lab (IP Paris)

Pneumonia Organ failure Female 38 France AIDS, history of oesophageal candidiasis and pulmonary pneumocystosis, 
tuberculosis. Antibiotics given for staphylococcal infection.

Compromized Immunodeficiency Death Abgrall et al., 1997

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Pancytopenia, fever, hypotension Bacteraemia / Septicaemia Male 54 United States Acute leukaemia. Compromized Immunodeficiency Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Chest pain, fever, hypotension, multiple caries Abscess Female 72 United States Coronary artery disease. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis Death Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, interstitial infiltrates Bacteraemia / Septicaemia Male 60 United States Acute myocardial infarction, hypertension. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, pleuritic pain, carious teeth, right infiltrate, 
hypotension Bacteraemia / Septicaemia Female 80 United States Chronic obstructive pulmonary disease, diabetes mellitus, renal failure. Compromized Diabetes mellitus Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, productive cough, malaise, diarrhoea Bacteraemia / Septicaemia Female 57 United States Heart transplant. Compromized Immunodeficiency Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, urosepsis Bacteraemia / Septicaemia Female 89 United States Stroke ,dementia. Competent
Metabolism disorder / Organ 
failure Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, sepsis, pneumonia, hypotension Bacteraemia / Septicaemia Male 74 United States Coronary bypass graft, hypertension. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, urosepsis, hypotension Bacteraemia / Septicaemia Female 90 United States Hypertension, osteoarthritis. Compromized Immunodeficiency Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Congestive heart failure, arterial fibrillation, fever Endocarditis Female 78 United States Diabetes mellitus, Bell’s palsy. Compromized Diabetes mellitus Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, urosepsis Bacteraemia / Septicaemia Female 67 United States Hypertension, diabetes mellitus. Compromized Diabetes mellitus Cured Antony et al., 1996

Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, pneumonia Bacteraemia / Septicaemia Male 63 United States Hypertension. Compromized Immunodeficiency Death Antony et al., 1996
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Lactobacillus Lactobacillus spp.
ID by Tennesse department of 

public health reference 
laboratory

Fever, vomiting Bacteraemia / Septicaemia Male 52 United States Umbilical hernia. Competent
Metabolism disorder / Organ 
failure

Death Antony et al., 1996

Lactobacillus L. casei 16S RNA sequence clustering Infection of abdominal aortic graft Endocarditis Male 78 Finland Not stated. Not stated. Not stated. Cured Saxelin et al. 1996

Lactobacillus L. casei 16S RNA sequence clustering Salpingitis Organ failure Female 33 Finland Not stated. Not stated. Not stated. Cured Saxelin et al. 1996

Lactobacillus L. fermentum 16S RNA sequence clustering Pneumonia Organ failure Male 55 Finland Liver transplant recipient. Compromized Immunodeficiency Cured Saxelin et al. 1996

Lactobacillus L. paracasei 16S RNA sequence clustering Not specified Not specified Male 59 Finland Not stated. Not stated. Not stated. Death Saxelin et al. 1996

Lactobacillus L. paracasei 16S RNA sequence clustering Respiratory infection Organ failure Male 57 Finland Kidney transplant recipient. Compromized Immunodeficiency Cured Saxelin et al. 1996

Lactobacillus L. rhamnosus 16S RNA sequence clustering Infection of aortic aneurysm graft Endocarditis Male 76 Finland Not stated. Not stated. Not stated. Cured Saxelin et al. 1996

Lactobacillus L. rhamnosus 16S RNA sequence clustering Carcinoma with liver metastatis Organ failure Male 63 Finland Not stated. Not stated. Not stated. Death Saxelin et al. 1996

Lactobacillus L. rhamnosus 16S RNA sequence clustering Fever, urinary complaints Bacteraemia / Septicaemia Male 70 Finland Not stated. Not stated. Not stated. Cured Saxelin et al. 1996

Lactobacillus L. acidophilus Not specified Liver abscess Abscess Male 39 France Endocrine and exocrine insufficiency. Competent
Metabolism disorder / Organ 
failure

Cured Larvol et al., 1996

Lactobacillus L. rhamnosus API (API20 strep) Septicaemia Bacteraemia / Septicaemia Male 5 United Kingdom

2 year history of severe aplastic anaemia. Received bone marrow transplant, then spent 
9 months extremely immunosupressed suffering graft vs host disease. Followed by 
total parenteral nutrition. He then developed a febrile episode due to Hickman line 
sepsis (type of intubation). Identified as Enterococcus avium. This was treated with 
antibiotics (ceftazidime and vancomycin, then changed to ampicilin alone, then 
ciprofloxacin and amphotericin B). He was found to have a small pericardial effusion. 
After this treatment he had a further febrile episode and antibiotic treatment 
(ceftazimide, vancomycin and amphotericin B). Blood cultures revealed coagulase 
negative Staphylococcus and L. rhamnosus. During this episode cardiac failure 
developed. Within a few days of recovering he then developed  pyrexia and died. L. 
rhamnosus was isolated from the pericardial fluid.Not reported

Compromized Immunodeficiency
ceftazidime and 

vancomycin

Ampicilin 
alone, then 

ciprofloxacin 
and 

amphotericin 
B

Death Kalima et al., 1996

Lactobacillus L. rhamnosus Microbiological phenotype Endocarditis Endocarditis Male 29 Argentin Prolapse of the mitral valve,  replacement of valve immediately prior to endocarditis. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Monterisi et al., 1996

Lactobacillus L. rhamnosus BACTEC Bacteraemia Bacteraemia / Septicaemia Male 44 United States AIDS. No recent dental manipulation. Compromized Immunodeficiency Cured Horwitch et al., 1995

Lactobacillus L. rhamnosus BACTEC Bacteraemia Bacteraemia / Septicaemia Male 33 United States
AIDS. Groshong catheter and subsequent vancomycin treatment for a staphylococcal 
infection. Gastric cytomegalovirus infection, Intestinal crytosporidiosis and cutaneous 
Kaposi’s sarcoma.  (Staphylococcus spp. Torulopsis glabrata)

Compromized Immunodeficiency Cured Horwitch et al., 1995

Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Male 33 United States
AIDS. Oesophageal candidiasis, gastric Kaposi’s sarcoma, Groshong catheter, 
chemotherapy.  (Staphylococcus spp. Candida krusei)

Compromized Immunodeficiency Cured Horwitch et al., 1995

Lactobacillus L. fermentum API & Vitek Endocarditis Endocarditis Female 16 United States Mitral valve cleft and insufficient.Penicillin prophylaxis and dental work Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Gallemore et al., 1995

Lactobacillus Lactobacillus spp. Microbiological phenotype Early infective Endocarditis and Mediastinitis Endocarditis Male 54 United States Heart transplant.E. cloacae also isolated Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Toporoff et al., 1994

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 44 United States Primary sclerosing cholangitis Compromized Immunodeficiency Cured Patel et al. 1994

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 33 United States Primary sclerosing cholangitis Compromized Immunodeficiency Cured Patel et al. 1994

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 55 United States Alcoholic cirrhosis Compromized Immunodeficiency Cured Patel et al. 1994

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 59 United States Primary sclerosing cholangitis Compromized Immunodeficiency Cured Patel et al. 1994

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 46 United States Primary hyperoxaluria Competent
Metabolism disorder / Organ 
failure

Cured Patel et al. 1994

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 29 United States Primary sclerosing cholangitis Compromized Immunodeficiency Death Patel et al. 1994

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 71 United States Primary sclerosing cholangitis Compromized Immunodeficiency Cured Patel et al. 1994

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 37 United States Primary sclerosing cholangitis Compromized Immunodeficiency Cured Patel et al. 1994

Lactobacillus L. acidophilus Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus L. catenaforme Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus L. fermentum Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus L. jensenii Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus L. minutus Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993

Lactobacillus L. rhamnosus Microbiological phenotype Intra-abdominal abscess Abscess Male 79 United Kingdom Rectal polyp excision 6 months prior. Compromized Wound and/or Invasive procedure Cured
Sloss and Cumberland, 

1993

Lactobacillus L. acidophilus Not specified Endocarditis Endocarditis Male 31 United States Bicuspid AV. Prior endocarditis. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Griffiths et al., 1992

Lactobacillus L. rhamnosus Not specified Endocarditis Endocarditis Male 45 United States Bicuspid AV.Dental work Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Griffiths et al., 1992

Lactobacillus L. rhamnosus Microbiological phenotype Pneumonia / Lung abscess Abscess Male 73 United Kingdom Longstanding heavy smoker, emphysema. Compromized Immunodeficiency Death Namnyak et al., 1992

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 27 United States uterine fibroids an menorhagia Competent
Metabolism disorder / Organ 
failure

Cured Sacks et al. 1992

Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Female 41 Spain Mitral insufficiency. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Urkijo et al., 1992

Lactobacillus L. plantarum Microbiological phenotype Endocarditis Endocarditis Male 43 Germany None.Corticosteroid therapy for vasculitis Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Death Bär et al., 1987

Lactobacillus L. salicinius Microbiological phenotype Endocarditis Endocarditis Female 10 Germany Ventricular septal defect.Tooth extraction Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Berger et al., 1976
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Lactobacillus L. casei Microbiological phenotype Endocarditis Endocarditis Male 53 Switzerland Prior endocarditis. AV replacement. Dental work Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Meier et al., 1981

Lactobacillus L. acidophilus Microbiological phenotype Endocarditis Endocarditis Female 70 France Aortal prosthesis Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Death Penot et al., 1998

Lactobacillus Lactobacillus spp. Microbiological phenotype Pneumonia Organ failure Male 83 Switzerland Prior endocarditis (S. viridans). Hypertrophic subaortic stenosis.Severe paradontosis. 
Relapse requiring AV replace-ment

Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Stulz et al., 1989

Lactobacillus L. casei Not specified Endocarditis Endocarditis Male 27 United States Porcine prosthetic AV after S. viridans endocarditis.Multiple carious teeth Dental 
work. History of i.v. drug abuse. Relapsed, valve replaced

Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Sussman et al., 1986

Lactobacillus L. acidophilus Not specified Endocarditis Endocarditis Female 46 United States Mitral valve prolapse with mitral valve insufficiency. Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Vogt and Hoffman, 1998

Lactobacillus L. acidophilus ID by RIVM, State Laboratory 
of Public Health

Septicaemia Bacteraemia / Septicaemia Female 26 Netherlands Choriocarcinoma, chemotherapy. Compromized Immunodeficiency Cured Andriessen et al., 1991

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 78 United States Partial gastrectomy Competent Wound and/or Invasive procedure Cured Baltch et al. 1977
Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 56 United States Partial gastrectomy Competent Wound and/or Invasive procedure Cured Baltch et al. 1977
Lactobacillus Lactobacillus spp. Microbiological phenotype Colitis Metabolism Disorder Female 47 United States Fever Not stated. Not stated. Death Bourne et al., 1978
Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Female 71 United States Fever Not stated. Not stated. Death Bourne et al., 1978
Lactobacillus Lactobacillus spp. Microbiological phenotype Subacute bacterial endocarditis Endocarditis Female 53 United States Subacute bacterial endocarditis Not stated. Not stated. Cured Bourne et al., 1978
Lactobacillus Lactobacillus spp. Microbiological phenotype Fever 1 day post thyroidectomy Bacteraemia / Septicaemia Female 50 United States Fever 1 day post thyroidectomy Not stated. Wound and/or Invasive procedure Cured Bourne et al., 1978

Lactobacillus L. rhamnosus API (API50CHL) Pneumonia Organ failure Not specified Not specified France Prolonged chemotherapy-induced neutropenia, acute leukaemia, pneumonia. Compromized Immunodeficiency Cured Chomarat and Espinouse, 
1991

Lactobacillus L. rhamnosus API (API50CHL) Concomitant papular, non priritic, reddish skin rash Abscess Not specified Not specified France Prolonged chemotherapy-induced neutropenia, acute leukaemia, dermatitis. Compromized Immunodeficiency Cured Chomarat and Espinouse, 
1991

Lactobacillus L. rhamnosus API (API50CHL) Concomitant papular, non priritic, reddish skin rash Abscess Not specified h France Prolonged chemotherapy-induced neutropenia, acute leukaemia, dermatitis. Compromized Immunodeficiency Cured Chomarat and Espinouse, 
1991

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 18 United States Developped chlorioamnionitis and postpartum endometritis Compromized Wound and/or Invasive procedure Cured Cox et al., 1986
Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 22 United States Developped chlorioamnionitis and postpartum endometritis Compromized Wound and/or Invasive procedure Cured Cox et al., 1986
Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 31 United States Developped chlorioamnionitis and postpartum endometritis Compromized Wound and/or Invasive procedure Cured Cox et al., 1986
Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 24 United States Developped chlorioamnionitis and postpartum endometritis Compromized Wound and/or Invasive procedure Cured Cox et al., 1986
Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified 0 United States New born with infected mothers (see entry above). Compromized Immunodeficiency Cured Cox et al., 1986
Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified 0 United States New born with infected mothers (see entry above). Compromized Immunodeficiency Cured Cox et al., 1986
Lactobacillus L. gasseri Microbiological phenotype Urosepsis Organ failure Male 66 Germany Obstructive renal lothiasis, diabetes, renal stasis. Compromized Diabetes mellitus Cured Dickgiesser et al., 1984

Lactobacillus Lactobacillus spp. Not specified Bacteraemia, parenchymal abscesses Bacteraemia / Septicaemia Not specified Not specified United States Previous pyonephritis. Pyonephrolithiasis. Compromized Immunodeficiency Cured Manzella and 
Harootunian, 1982

Lactobacillus L. rhamnosus Microbiological phenotype Peritonitis Abscess Male 59 United Kingdom Chronic renal failure. CAPD., Repeated courses of vancomycin. Competent Wound and/or Invasive procedure Cured Sanyal and Bhandari, 
1992

Lactobacillus Lactobacillus spp. Microbiological phenotype Splenic abscess Abscess Male 79 Spain Multiple carious teeth Competent Dental work Cured Saez-Roca et al. 1998
Lactobacillus Lactobacillus spp. Microbiological phenotype Not specified Not specified Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Ruoff et al., 1988
Lactobacillus Lactobacillus spp. Microbiological phenotype Not specified Not specified Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Ruoff et al., 1988
Lactobacillus Lactobacillus spp. Microbiological phenotype Hepatic abscess Abscess Female 45 United States Not stated. Not stated. Not stated. Death Ruoff et al., 1988
Lactobacillus Lactobacillus spp. Microbiological phenotype Intra-abdominal abscess Abscess Male 63 United States Not stated. Not stated. Not stated. Cured Ruoff et al., 1988
Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 41 United States Not stated. Not stated. Not stated. Cured Ruoff et al., 1988
Lactobacillus Lactobacillus spp. Microbiological phenotype Gastrostomy site Abscess Female 69 United States Not stated. Not stated. Not stated. Death Ruoff et al., 1988
Lactobacillus Lactobacillus spp. Microbiological phenotype Enterocutaneous fistula Abscess Male 46 United States Not stated. Not stated. Not stated. Cured Ruoff et al., 1988
Lactobacillus L. acidophilus Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. acidophilus Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. acidophilus Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. acidophilus Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. acidophilus Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. catenaforme Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. fermentum Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. fermentum Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. fermentum Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. jensenii Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus L. jensenii Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
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Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996
Lactobacillus Lactobacillus spp. Microbiological phenotype Infections were polymicrobial in 36 patients. Bacteraemia / Septicaemia Not specified Not specified United States Mostly from abcesses (14 cases), pneumonia (x8) Not stated. Polymicrobial Infection Cured Brook, 1996

Lactobacillus L. rhamnosus ID by UK National Collection 
of Type Cultures

Gall bladder empyema Abscess Female 73 United Kingdom None except stone engaged in adduct. Competent Metabolism disorder / Organ 
failure

Cured Allison and Galloway, 
1988

Lactobacillus L. paracasei Microbiological phenotype Mycotic aneurysm Abscess Male 70 United Kingdom High probability of atherosclerosis. Competent Metabolism disorder / Organ 
failure

Cured Sturdee et al., 1998

Lactobacillus Lactobacillus spp. Not specified Pneumonia Organ failure Male 52 United States Transplanted Lung Compromized Immunodeficiency Cured Jones et al. 1994
Lactobacillus L. acidophilus Not specified Septicaemia Bacteraemia / Septicaemia Male 0 United States Preterm gestation with drug and alcohol abuse Compromized Immunodeficiency Cured Thompson et al. 2001

Lactobacillus L. acidophilus Microbiological phenotype Cerebral embolis. Organ failure Male 42 Brazil High blood pressure with enlarged heart. Arthralgia. Enlarged spleen. Compromized Immunodeficiency Death Biocca and Reitano, 
1943

Lactobacillus L. acidophilus Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 32 Brazil Rh.VD, Enlarged heart.Dental extractions (granulomas). Acute rheumatic fever with 
aortic and mitral disease.

Competent Dental work Death Biocca and Seppilli, 
1947

Lactobacillus L. acidophilus Not specified Endocarditis Endocarditis Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Cherubin and Neu, 1971
Lactobacillus L. bulgaricus Microbiological phenotype Septic wound Bacteraemia / Septicaemia Not specified Not specified India Not stated. Not stated. Not stated. Not specified Chatterjee et al. 1993
Lactobacillus L. acidophilus Not specified Septic shock Bacteraemia / Septicaemia Not specified Not specified Not stated. Not stated. Not stated. Not specified Cleva et al., 1994

Lactobacillus L. rhamnosus 16S RNA sequence clustering Endocarditis Endocarditis Male 23 Austria Bicuspid aortic valve.Port of entry : Lactobacillus infection of the ankle Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Presterl et al., 2001

Lactobacillus L. crispatus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 80 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. paracasei API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 34 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 35 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 12 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Death Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Female 50 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 55 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Female 11 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 7 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 24 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Female 4 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 9 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Female 35 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 65 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Death Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 16 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 29 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Death Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 6 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Female 2 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 10 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 52 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Cured Felten et al. 1999
Lactobacillus L. rhamnosus API (API50 CHL) Granulocytopenia Bacteraemia / Septicaemia Male 29 France Hospitalized immunocompromised septic patient Compromized Immunodeficiency Death Felten et al. 1999
Lactobacillus L. fermentum Immunilogical Assay Purulent pleurisy Abscess Male 54 France Gastrectomy for cancer subphrenic abscess (E.coli-Enterococcus). Compromized Immunodeficiency Death Colloc et al., 1978

Lactobacillus Lactobacillus spp. Not specified Bacteraemia and pyelonephritis Bacteraemia / Septicaemia Female 33 United States Pregnancy Compromized Immunodeficiency Cured Digamon-Beltran et al., 
1985

Lactobacillus Lactobacillus spp. Not specified Endocarditis Endocarditis Male 9 Germany Ventricular septal effect.Chronic tonsillitis Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Dietzsch, 1955

Lactobacillus L. rhamnosus Microbiological phenotype Endocarditis Endocarditis Male 11 France Congenital cyanotic heart disease.Dental abscess Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Duval et al., 1973

Lactobacillus L. casei Not specified Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Golledge et al. 1988
Lactobacillus L. jensenii Not specified Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Australia Thoracic empyaema following a presumed oesophagal rupture Competent Wound and/or Invasive procedure Not specified Golledge et al. 1988
Lactobacillus L. rhamnosus Not specified Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Golledge et al. 1988
Lactobacillus L. casei Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female Not specified France reticulosarcoma Compromized Immunodeficiency Cured Gaborit, 1978

Lactobacillus L. casei Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male Not specified France hyperparathyroidis Competent Metabolism disorder / Organ 
failure

Death Gaborit, 1978

Lactobacillus Lactobacillus spp. Not specified Urinary tract infection Organ failure Male 70 United States Diabetes mellitus Compromized Diabetes mellitus Cured Headington et al. 1966
Lactobacillus Lactobacillus spp. Not specified Urinary tract infection Organ failure Female 36 United States Diabetes mellitus Compromized Diabetes mellitus Cured Headington et al. 1966
Lactobacillus L. rhamnosus Not specified Not specified Not specified Not specified Not specified Tricuspid artesia.Carious teeth Competent Dental work Cured Tornos, 1980

Lactobacillus L. rhamnosus Microbiological phenotype Septicaemia, possible endocarditis (died before 
investigation could be made)

Bacteraemia / Septicaemia Female 71 United Kingdom Bicuspid valve replacement 2 years prior. Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Death Holliman and Bone, 
1988

Lactobacillus L. rhamnosus Microbiological phenotype Atrioventricular graft infection Endocarditis Male 68 United Kingdom Previous atrioventricular graft infections. Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Holliman and Bone, 
1988

Lactobacillus Lactobacillus spp. Not specified Isolated from lung biopsy Organ failure Not specified Not specified Not stated. Not stated. Not stated. Not specified Huygens, 1995
Lactobacillus Lactobacillus spp. Not specified Isolated from an abscess Abscess Not specified Not specified Not stated. Not stated. Not stated. Not specified Huygens, 1995

Lactobacillus L. rhamnosus Microbiological phenotype Peritonitis Abscess Male 57 Germany CAPD, Diabetes mellitus, chronic osteomyelitus, amyloidosis of the stomach and 
oesophagus

Compromized Diabetes mellitus Cured Klein et al. 1998

Lactobacillus L. acidophilus API (API50CHL) Septicaemia and pyelonephritis Bacteraemia / Septicaemia Male 63 France Obstructive renal lithiasis. Compromized Immunodeficiency Cured Laudat et al., 1982

Lactobacillus L. rhamnosus GG API (API50CHL), Mass 
Spectro

Endocarditis Endocarditis Male 67 United Kingdom Mitral valve prolapse.Dental extraction (probiotic tablets) Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Mackay et al., 1999
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Lactobacillus L. lactis Microbiological phenotype Lung infection Organ failure Female 77 France Bronchial obstruction Competent Metabolism disorder / Organ 
failure

Cured Masure et al., 1980

Lactobacillus L. acidophilus Not specified Black Esophagus Abscess Female 67 United Kingdom Mitral valvutomy and fascia lata replacement 5 years ago Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Death MacMannus et al. 1975

Lactobacillus Lactobacillus spp. Not specified Urinary tract infections Organ failure Male 61 France Not stated. Not stated. Not stated. Cured Pinon et al. 1981
Lactobacillus Lactobacillus spp. Not specified Urinary tract infection Organ failure Not specified Not specified France Not stated. Not stated. Not stated. Not specified Poty and Poty, 1979
Lactobacillus Lactobacillus spp. Not specified Urinary tract infection Organ failure Not specified Not specified France Not stated. Not stated. Not stated. Not specified Poty and Poty, 1979
Lactobacillus Lactobacillus spp. Not specified Urinary tract infection Organ failure Not specified Not specified France Not stated. Not stated. Not stated. Not specified Poty and Poty, 1979
Lactobacillus Lactobacillus spp. Not specified Urinary tract infection Organ failure Not specified Not specified France Not stated. Not stated. Not stated. Not specified Poty and Poty, 1979
Lactobacillus Lactobacillus spp. Not specified Urinary tract infection Organ failure Not specified Not specified France Not stated. Not stated. Not stated. Not specified Poty and Poty, 1979

Lactobacillus Lactobacillus spp. Microbiological phenotype Pneumonia, septicaemia Bacteraemia / Septicaemia Male 40 Spain Tacheo-oesophagal fistula, oesophageal carcinoma, pneumonia, smoker, heavy 
drinker, multiple carious teeth.

Compromized Immunodeficiency Death Querol et al., 1989

Lactobacillus Lactobacillus spp. Microbiological phenotype Pleural effusion, empyema Abscess Not specified Not specified Spain Hepatic cirrhosis. Surgical procedure for oesophageal bleeding. Compromized Immunodeficiency Not specified Querol Borras et al., 
1989

Lactobacillus Lactobacillus spp. Microbiological phenotype Pleural empyema Abscess Not specified Not specified Spain Oesophagus carcinoma. Pleuro-oesophagal fistula after prosthesis. Compromized Immunodeficiency Not specified Querol Borras et al., 
1989

Lactobacillus L. rhamnosus Microbiological phenotype Chest infection Abscess Female 61 United Kingdom Chronic myeloid leukaemia. Compromized Immunodeficiency Cured Rahman, 1982
Lactobacillus L. rhamnosus Not specified Peritonitis Abscess Male 49 United Kingdom Continuous ambulatory peritoneal dialysis. Competent Wound and/or Invasive procedure Cured Rao et al., 1990
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Canada Not stated. Not stated. Not stated. Not specified Roberts et al., 1991
Lactobacillus Lactobacillus spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Canada Not stated. Not stated. Not stated. Not specified Roberts et al., 1991
Lactobacillus L. rhamnosus Microbiological phenotype Splenic abscess and sepsis Abscess Male 48 United States Diabetes mellitus, renal transplant 6 months prior, HIV+ve. removal of spleen Compromized Diabetes mellitus Cured Sherman et al., 1987
Lactobacillus L. acidophilus API (API32A) Pneumonia Organ failure Male 4 Germany Immunosuppression for vasculitis, neutropenia. Compromized Immunodeficiency Death Sriskandan et al., 1993

Lactobacillus L. fermentum API (API32A) Pneumonia Organ failure Male 46 Germany AIDS, haemophiliac, neuropenia. Pneumonia (Pseudomonas and cytomegalovirus) 
treated with vancomycin and other antibiotics.

Compromized Immunodeficiency Death Sriskandan et al., 1993

Lactobacillus L. rhamnosus API (API32A) Bilateral pneumonia Organ failure Not specified Not specified Germany Aplastic anaemia, Hepatits C. Compromized Immunodeficiency Death Sriskandan et al., 1993
Lactobacillus Lactobacillus spp. Microbiological phenotype Bacterial cystitis Abscess Female Not specified New Zealand Not stated. Not stated. Not stated. Cured Tait et al. 1985

Lactobacillus L. rhamnosus Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Female 27 France Intestinal decontamination therapy, acute leukaemia. Death due to E. cloacae 
bacteraemia 2w after release

Compromized Immunodeficiency Cured Tandé et al., 1992

Lactobacillus L. acidophilus Microbiological phenotype Liver abscess Abscess Female 86 United States non-insulin –dependent diabetes millitus, chronic cholecystitus. Compromized Diabetes mellitus Cured Klein et al., 1991
Lactobacillus Lactobacillus spp. Microbiological phenotype Pulmonary abscess Abscess Female 18 Finland Diabetic coma. Compromized Diabetes mellitus Cured Kortilla, 1953
Lactobacillus L. rhamnosus API (API50CHL) Septicaemia Bacteraemia / Septicaemia Male 22 Norway Multiple metastases in the lungs, chemutherapy, surgery. Compromized Immunodeficiency Cured Jureen et al., 2002

Lactobacillus L. salivarius 16S RNA sequence clustering Bacteremic cholecystitis Bacteraemia / Septicaemia Male 70 Hong Kong Parkinson’s disease, stable chronic obstructive pulmonary disease. Competent Metabolism disorder / Organ 
failure

Cured Woo et al., 2002

Lactobacillus Lactobacillus spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 53 Spain Leukaemia Compromized Immunodeficiency Cured Rodriguez et al., 2001
Lactobacillus L. rhamnosus Ribotyping Bacteraemia Bacteraemia / Septicaemia Male 40 Italy Lung transplant, antibiotic therapy. Compromized Immunodeficiency Cured Carretto et al., 2001
Lactobacillus Lactobacillus spp. 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Mexico Not stated. Not stated. Not stated. Not specified Cuchacovich et al. 2002

Lactobacillus L. rhamnosus Not specified Septicaemia Bacteraemia / Septicaemia Female 42 United Kingdom Sjorgren’s syndrome, idiopathic renal failure, idiopathic axonal peripheral neuropathy, 
chemo-immunosupression, prolonged vancomycin treatment.

Compromized Immunodeficiency Death MacGregor et al., 2002

Lactobacillus L. catenaforme Microbiological phenotype Peritonsillar abscess Abscess Male 45 United States Dilated cardiomyopathy, hypertension, alcohol and cocaine abuse. Compromized Immunodeficiency Cured Civen et al., 1993
Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonsillar abscess Abscess Male 45 United States Dilated cardiomyopathy, hypertension, alcohol and cocaine abuse. Compromized Immunodeficiency Cured Civen et al., 1993
Lactobacillus L. delbrueckii Not specified D lactic acidosis Metabolism Disorder Female 56 Italy Major intestinal resection for no Hodgkin's lymphoma Compromized Immunodeficiency Cured Gavazzi et al. 2001

Lactobacillus Lactobacillus spp. Not specified Ventilator associated pneumonia Organ failure Female 39 United States Car accident (rib and leg fractures, pulmonary contusion), diabetes mellitus, Crohn’s 
disease, obesity,.

Compromized Diabetes mellitus Cured Wood et al., 2002

Lactobacillus L. rhamnosus 16S RNA sequence clustering Endocarditis Endocarditis Male 73 France prosthetic valve for treatment of aortic stenosis Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Not specified Wallet et al. 2002

Lactobacillus L. casei species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. casei species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. casei species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. casei species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. casei species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. casei species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. casei species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. fermentum species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. gasseri species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. gasseri species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. jensenii species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. jensenii species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002
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Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. rhamnosus GG species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. sakei species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. zeae species specific PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Finland Not stated. Not stated. Not stated. Not specified Salminen et al., 2002

Lactobacillus L. paracasei Microbiological phenotype Peritonitis Abscess Male 65 United States Diabetic, end-stage renal disease on CAPD treatment. Prolonged vancomycin therapy. Compromized Diabetes mellitus Cured Neef et al., 2003

Lactobacillus L. jensenii API (API 20A) Submental abscess Abscess Male 25 Spain Immunocompetent patient Competent Wound and/or Invasive procedure Cured Fajardo et al., 2002

Lactobacillus L. paracasei Biolog, RAPD PCR Endocarditis Endocarditis Female 75 Austria
Previous history of stroke and atrial fibrillation. Severe aortic atenosis and a 
combined mitral stenosis

Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Soleman et al., 2003

Lactobacillus L. casei 16S RNA sequence clustering Endocarditis Endocarditis Male 53 Portugal History of rheumatic fever. Dental extraction 3 months prior. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Zé-Zé et al., 2000

Lactobacillus Lactobacillus spp. Not specified Endocarditis Endocarditis Not specified Not specified United Kingdom Not stated. Not stated. Not stated. Not specified Johnson et al. 2001

Lactobacillus L. rhamnosus GG Not specified Bacteraemia Bacteraemia / Septicaemia Male 0 United States
36w gestation Infant with short gut syndrome secondary to congenital intestinal 
atresia and volvulus. Dependent on total parenteral nutrition. Choleostasis.

Competent
Metabolism disorder / Organ 
failure

Cured Kunz et al., 2004

Lactobacillus L. rhamnosus GG Not specified Bacteraemia Bacteraemia / Septicaemia Male 0 United States
34w gestation Infant with gastroschisis, underwent gastrostomy and jejunostomy at 
birth. Total parenteral nutrition. Developed cholestatic liver disease.

Competent Wound and/or Invasive procedure Cured Kunz et al., 2004

Lactobacillus L. acidophilus Microbiological phenotype D-lactic acidosis Metabolism Disorder Male 30 United States Use of L. acidophilus tablets Competent LAB Tablets / Probiotic use Cured Oh et al. 1979

Lactobacillus L. casei 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 41 Hong Kong Chronic myeloid leukaemia. Compromized Immunodeficiency Death Lau et al. 2004

Lactobacillus L. rhamnosus 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 50 Hong Kong Diabetes mellitus Compromized Diabetes mellitus Cured Lau et al. 2004

Lactobacillus L. rhamnosus 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 68 Hong Kong Carcinoma of oesophagus Compromized Immunodeficiency Death Lau et al. 2004

Lactobacillus L. rhamnosus GG Rep PCR Septicaemia Bacteraemia / Septicaemia Male 0 United States structural heart problems, vfollowing catheterisation and antibiotic treatment. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Land et al., 2005

Lactobacillus L. rhamnosus GG Rep PCR Septicaemia Bacteraemia / Septicaemia Female 6 United States
A 6 year old with cerebal palsy, microcephaly, seizure disorder, fed through 
intubation, with a urinary infection and following surgery.

Competent Wound and/or Invasive procedure Cured Land et al., 2005

Lactobacillus L. acidophilus API (RapidID32A) Endocarditis Endocarditis Male 61 Spain Myocardiopathy Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured
Romero-Perez et al., 

2003
Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Male 43 Taïwan Liver cirrhosis. Compromized Immunodeficiency Death Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Male 61 Taïwan Liver cirrhosis. Compromized Immunodeficiency Death Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Male 40 Taïwan Liver cirrhosis. Compromized Immunodeficiency Cured Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Male 85 Taïwan Ascending colon cancer Compromized Immunodeficiency Death Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Male 38 Taïwan End Stage renal disease. Liver cirrhosis Compromized Immunodeficiency Death Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Male 56 Taïwan Descending aortic anurysm rupture Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Male 66 Taïwan Blunt abdominal trauma Competent Wound and/or Invasive procedure Cured Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Female 60 Taïwan Liver cirrhosis. Compromized Immunodeficiency Death Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Female 88 Taïwan Raidation enteritis. Small bowell perforation Competent Wound and/or Invasive procedure Death Lee et al., 2004

Lactobacillus Lactobacillus spp. Microbiological phenotype Peritonitis Abscess Male 68 Taïwan Blunt abdominal trauma Competent Wound and/or Invasive procedure Death Lee et al., 2004

Lactobacillus L. paracasei 16S RNA sequence clustering Pancreatic Necrosis Organ failure Male 52 Switzerland Immunosuppression Compromized Immunodeficiency Cured Z'Graggen et al. 2005

Lactobacillus L. gasseri DNA sequences Fournier’s gangrene Organ failure Male 57 United States
Spina bifida repaired at birth and secondary intermittent urinary and fecal incontinence 
presened with erythema and edema of the scrotum

Competent Wound and/or Invasive procedure Cured Tleyjeh et al., 2004

Lactobacillus L. casei 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Christensen et al. 2004

Lactobacillus L. rhamnosus 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Christensen et al. 2004

Lactobacillus L. rhamnosus 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Christensen et al. 2004

Lactobacillus L. acidophilus Not specified Mitral Valve Bacterial Endocarditis Endocarditis Female 63 United States Multiple cycle of chemotherapy Compromized Immunodeficiency Cured Makaryus et al. 2005

Lactobacillus L. rhamnosus GG PFGE, Ribotyping Bacteraemia Bacteraemia / Septicaemia Male 0 United States Short gut syndrome. Competent
Metabolism disorder / Organ 
failure

Cured De Groote et al., 2005

Lactobacillus L. acidophilus Microbiological phenotype Endocarditis Endocarditis Female 62 United States Recent dental work. No ingestion of probiotics Competent Dental work Cured Salvana et al 2005

Lactobacillus L. acidophilus Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 38 United States AIDS, Hodgkin's disease. Probiotic medication (Wich One ?) Compromized Immunodeficiency Cured Ledoux et al. 2006

Lactobacillus L. acidophilus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. acidophilus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. acidophilus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. acidophilus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. crispatus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. curvatus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. delbrueckii RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. fermentum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. fermentum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006
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Lactobacillus L. fermentum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. paracasei RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. paracasei RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. paracasei RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. paracasei RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. paracasei RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. paracasei RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. paracasei RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. paracasei RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. plantarum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. plantarum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. plantarum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. plantarum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. plantarum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. plantarum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. plantarum RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. rhamnosus RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus Lactobacillus spp. RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus Lactobacillus spp. RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not stated. Not stated. Not specified Sullivan et al. 2006

Lactobacillus L. buchneri Microbiological phenotype D-lactic acidosis Metabolism Disorder Female 3 Japan ventricular septal defect Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Satoh et al. 1982

Lactobacillus L. fermenti Microbiological phenotype D-lactic acidosis Metabolism Disorder Male 6 Japan mesenteric lymphangiona Compromized Immunodeficiency Cured Satoh et al. 1982

Lactobacillus L. paracasei 16S RNA sequence clustering Liver abscess Abscess Female 51 United Kingdom Purpura fulminans Competent Polymicrobial Infection Cured Burns et al. 2007

Lactobacillus L. acidophilus Microbiological phenotype Fever. Arthritis of right shoulder Bacteraemia / Septicaemia Female 49 France Diabetes mellitus. Fever Compromized Diabetes mellitus Cured Chanet et al. 2007

Lactobacillus L. fermentum 16S RNA sequence clustering Surgical site abscess Abscess Female 53 Hong Kong thransthoracic esophagectomy Competent Wound and/or Invasive procedure Cured Woo et al. 2007

Lactobacillus L. carnosus BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 12 Czech republic Ependymoma Compromized Immunodeficiency Cured Svec et al. 2007

Lactobacillus L. curvatus BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 18 Czech republic Polytraumatism due to a fall Competent Wound and/or Invasive procedure Cured Svec et al. 2007

Lactobacillus L. fermentum BACT Alert Bacteraemia Bacteraemia / Septicaemia Female 92 Czech republic Diabetes mellitus Compromized Diabetes mellitus Death Svec et al. 2007

Lactobacillus L. paracasei BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 2 Czech republic Burn Injury 3rd degree Compromized Immunodeficiency Cured Svec et al. 2007

Lactobacillus L. plantarum BACT Alert Bacteraemia Bacteraemia / Septicaemia Female 37 Czech republic Bronchial asthma Compromized Immunodeficiency Death Svec et al. 2007

Lactobacillus L. rhamnosus BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 0 Czech republic Congenital volvulus, bowel necrosis Competent
Metabolism disorder / Organ 
failure

Cured Svec et al. 2007

Lactobacillus L. rhamnosus BACT Alert Bacteraemia Bacteraemia / Septicaemia Female 49 Czech republic Ovarian cancer Compromized Immunodeficiency Death Svec et al. 2007

Lactobacillus L. salivarius BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 67 Czech republic Malignant Lymphoproliferation Compromized Immunodeficiency Death Svec et al. 2007

Lactobacillus L. paracasei API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. paracasei API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. paracasei API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. paracasei API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. paracasei API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. rhamnosus API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. rhamnosus API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. rhamnosus API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. rhamnosus API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. rhamnosus API (API50CHL) Endocarditis Endocarditis Not specified Not specified Australia Not stated. Not stated. Not stated. Not specified Harty et al. 1993

Lactobacillus L. casei Not specified Osler disease Endocarditis Male 64 France None.Poor dentitions (granulomas) Competent Dental work Death Jeandet 1963

Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Female 21 Germany Acute rheumatic fever. Arthralgia Not stated. Not stated. Death Marschall 1938

Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Male 82 Switzerland Aortic ejection systolic murmur Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Schoevaerds et al. 2002

Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Male 67 United States Recent dental work. No ingestion of probiotics Competent Dental work Cured Feldmesser et al. 1999

Lactobacillus L. curvatus API (API50CH), PFGE Bacteraemia Bacteraemia / Septicaemia Female 70 Danemark Acute myocardial infarction. Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Cured Arpi et al. 2003

Lactobacillus L. lactis API (API50CH), PFGE Bacteraemia Bacteraemia / Septicaemia Male 76 Danemark history of prostatic carcinoma Compromized Immunodeficiency Cured Arpi et al. 2003

Lactobacillus L. paracasei API (API50CH), PFGE Bacteraemia Bacteraemia / Septicaemia Female 77 Danemark history of universal artheroscrerosis Competent
Metabolism disorder / Organ 
failure

Cured Arpi et al. 2003

Lactobacillus L. rhamnosus API (API50CH), PFGE Endocarditis Endocarditis Male 45 Danemark Poor dental status. Competent Dental work Cured Arpi et al. 2003
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Lactobacillus L. rhamnosus API (API50CH), PFGE Bacteraemia Bacteraemia / Septicaemia Male 37 Danemark Crohn's disease Compromized Immunodeficiency Cured Arpi et al. 2003

Lactobacillus L. rhamnosus API (API50CH), PFGE Bacteraemia Bacteraemia / Septicaemia Male 74 Danemark several previous episodes of urosepsis Competent Metabolism disorder / Organ 
failure

Cured Arpi et al. 2003

Lactobacillus Lactobacillus spp. Microbiological phenotype Neonatal meningitis Organ failure Male 0 United States Not stated. Not stated. Not stated. Cured Broughton et al. 1983

Lactobacillus L. casei Microbiological phenotype Septicaemia and pelvic abscess formation with 
posthysterectomy

Abscess Female 62 United States mixed Mullerian tumor of the uterus Compromized Immunodeficiency Cured Connor et al. 1994

Lactobacillus L. plantarum Microbiological phenotype Liver abscess Abscess Male 75 Japan Intratumoral Ethanol Injection Therapy for HCC Competent Wound and/or Invasive procedure Cured Isobe et al. 1990

Lactobacillus L. casei 16S RNA sequence clustering Septicaemia Bacteraemia / Septicaemia Male 70 France Paraprosthetic Enteric Fistula. Co Infection Candida albicans  and Candida 
tropicalis

Competent Wound and/or Invasive procedure Cured Parola et al. 1998

Lactobacillus L. plantarum Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Male 70 Belgium Dysphagia. Oesophageal carcinoma Compromized Immunodeficiency Death Potvliege et al. 1988
Lactobacillus L. acidophilus Microbiological phenotype Meningitis Organ failure Male 38 Austria Not stated. Not stated. Not stated. Death Kuchinka
Lactobacillus L. acidophilus Microbiological phenotype Meningitis Organ failure Female 31 Austria Not stated. Not stated. Not stated. Death Kuchinka
Lactobacillus L. acidophilus Microbiological phenotype Peritonitis Abscess Male 61 United States CAPD Competent Wound and/or Invasive procedure Cured Schleifer et al. 1989
Lactobacillus L. fermentum API (API Strep) Peritonitis Abscess Male 71 United Kingdom Adenocarcinoma Compromized Immunodeficiency Cured Greig et al. 1997

Lactobacillus Lactobacillus spp. Microbiological phenotype Soft Tissue Abscess Abscess Male 47 United States Co infection with Torulopsis glabrata. Diabetes mellitus, Renal faiure, ischiorectal 
abscess

Compromized Diabetes mellitus Cured Hosford et al. 1985

Lactobacillus L. acidophilus Microbiological phenotype Endocarditis Endocarditis Male 43 United States Intravenous drug abuse Competent Wound and/or Invasive procedure Death Amrikachi et al. 1997
Lactobacillus L. rhamnosus API (API50CHL) Bacteraemia Bacteraemia / Septicaemia Female 14 Germany Acute Myeoloid Leukaemia Compromized Immunodeficiency Cured Majcher et al. 1999

Lactobacillus L. casei API (API50 CHL) Bacteraemia Bacteraemia / Septicaemia Male 40 Spain [colangiopancreatografia retrograda endoscopica] Competent Metabolism disorder / Organ 
failure

Cured Alberte et al. 2003

Lactobacillus L. acidophilus Microbiological phenotype Liver abscess Abscess Male 27 Croatia Crohn's disease Compromized Immunodeficiency Cured Cukovic-Cavka et al. 
2006

Lactobacillus Lactobacillus spp. Microbiological phenotype Posttraumatic Endophtalmitis Abscess Male 31 United States Sanitation worker. Competent Polymicrobial Infection Cured Dickens et al. 1993
Lactobacillus L. casei Western Blot Analysis Endocarditis Endocarditis Male 53 United States Not stated. Not stated. Not stated. Cured Inman et al. 1984
Lactobacillus L. jensenii Not specified Endocarditis Endocarditis Female 16 United States Not stated. Not stated. Not stated. Cured Khan et al. 2005
Lactobacillus L. rhamnosus API (API 50CH) Hepatic Abscess Abscess Female 73 Argentina Diabetes mellitus Compromized Diabetes mellitus Cured Notario et al. 2003

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified cholangitis Organ failure Not specified Not specified Russia choledocholithiasis Competent Metabolism disorder / Organ 
failure

Not specified Panov et al. 1991

Lactobacillus Lactobacillus spp. Not specified Pulmonary infection Organ failure Male 67 Spain Tobacco use. Pulmonary Tuberculosis Compromized Immunodeficiency Cured Prats et al. 1992

Lactobacillus L. jensenii 16S RNA sequence clustering Septicaemia Bacteraemia / Septicaemia Female 50 France Chronic renal failure Competent Metabolism disorder / Organ 
failure

Cured Moudden et al. 2007

Lactobacillus Lactobacillus spp. Microbiological phenotype Sepsis Bacteraemia / Septicaemia Female 68 United States Diabetes mellitus Compromized Diabetes mellitus Death Wang et al. 1999
Lactobacillus L. rhamnosus 16S RNA sequence clustering Abdominal wall abscess Abscess Female 35 France Parenteral nutrition, Pancreatitis Compromized Immunodeficiency Cured Brahimi et al. 2007
Lactobacillus L. rhamnosus 16S RNA sequence clustering Abdominal wall abscess, Bacteraemia Bacteraemia / Septicaemia Female 70 France Parenteral nutrition, Immunocompromized, Pancreatitis Compromized Immunodeficiency Cured Brahimi et al. 2007

Lactobacillus L. fermentum Microbiological phenotype D Lactic Acidosis Metabolism Disorder Male 6 France Short bowel syndrome. Neonate. Encephalopathis Competent Metabolism disorder / Organ 
failure

Cured Dahhak et al. 2008

Lactobacillus L. rhamnosus Not specified Bacterial Meningoencephalitis Organ failure Male 69 Germany Bacterial Endocarditis Competent Metabolism disorder / Organ 
failure

Death Wolz et al. 2008

Lactobacillus L. rhamnosus API (API 50CH) Septicaemia Bacteraemia / Septicaemia Female 54 Lebanon Diabetes mellitus. Probiotics self medication Compromized Diabetes mellitus Cured Zein et al. 2008
Lactobacillus L. jensenii 16S RNA sequence clustering Bacteraemia and pyelonephritis Bacteraemia / Septicaemia Female 59 Israel Follicular breast lymphoma, Diabete Mellitus Type 2 Compromized Immunodeficiency Cured Chazan et al. 2008
Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Male 42 Japan Heavy drinker. Compromized Immunodeficiency Cured Yagi et al. 2008
Lactobacillus L. casei Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Female 51 France Crohn's disease Compromized Immunodeficiency Cured Nicolas et al. 1984
Lactobacillus Lactobacillus spp. PCR Genus specific Not specified Not specified Not specified Not specified Thailand HIV Compromized Immunodeficiency Cured Kulchiwitt et al. 2005
Lactobacillus Lactobacillus spp. PCR Genus specific Not specified Not specified Not specified Not specified Thailand Pancreatic carcinoma Compromized Immunodeficiency Cured Kulchiwitt et al. 2005
Lactobacillus L. bulgaricus Not specified Primary biliary cirrhosis Organ failure Female 39 United Kingdom Probiotic Vaccination for recurrent vaginitis Compromized Immunodeficiency Cured Bogdanos et al. 2008

Lactobacillus L. casei 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 66 Italy
persistent fever, night sweating, hypertension, diverticulosis, haemorrhoidal bleeding 
and chronic obstructive pulmonary disease with periodic exarcerbations. Probiotic 
consumption

Competent
Metabolism disorder / Organ 
failure Cured Tommasi et al. 2008

Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 85 United States Vaginal prolapse in 1999 Competent Metabolism disorder / Organ 
failure

Cured Darbro et al. 2008

Lactobacillus L. acidophilus Not specified D Lactic Acidosis Metabolism Disorder Male 10 Hong  Kong
Short-bowel syndrome. Adrenal neuroblastoma. Lactobacillus acidophilus and 
Bifidobacterium spp. Competent LAB Tablets / Probiotic use

N6 Protocol 
(cyclophosphamide, 

doxorubicin, 
vincrisitne, cisplatin, 

etoposide)

Cured Ku et al. 2006
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Lactobacillus Lactobacillus spp. Not specified Endocarditis Endocarditis Male 22 Switzerland Congenital stenosis of bicuspid aortic valve Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Amoxicillin, 
Gentamycine

Cured Noti et al. 2009

Lactobacillus L. paracasei API 50 CHL Infected knee replacement Abscess Male 81 United Kingdom Ostheoarthritis, Hypertension with peripheral vascular disease Compromized Wound and/or Invasive procedure -
Amoxicillin 

and 
Clindamycin

Cured Atwal et al. 2009

Lactobacillus L. rhamnosus 16S RNA sequence clustering Hepatic abscess Abscess Male 74 Hong Kong Carcinoma, Chemoradiotherapy and Diabetes Mellitus Compromized Immunodeficiency -

Clarithromyc
in, 

metrodinazol
e and 

levofloxacin

Cured Chan et al. 2009

Lactobacillus L. acidophilus Not specified D Lactic Acidosis Metabolism Disorder Female 5 Japan Short-bowel syndrome. Resection of the small intestine on the day following birth for 
jejunoileal atresia. Probiotic consumption of Lactomin

Competent Metabolism disorder / Organ 
failure

Cefdinir Cured Munakata et al. 2009

Lactobacillus Lactobacillus spp. Microbiological phenotype Intraabdominal Abscess Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Thirumoorthi et al. 1976
Lactobacillus Lactobacillus spp. Microbiological phenotype Soft tissues Abscess Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Thirumoorthi et al. 1976

Lactobacillus L. rhamnosus 16S RNA sequence clustering Lung abscess and pleuritis Abscess Male 79 Japan lung had an impaired local immunosystem, due to emphysema Compromized Immunodeficiency

teicoplanin (TEIC; 
400 mg/day) and 
meropenem (2.0 

g/day)

clindamycin Cured Shoji et al. 2010

Lactobacillus L. jensenii 16S RNA Sequence Endocarditis Endocarditis Female 47 Italy Replaced mitral valve Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Amoxicillin, 
clavulanic acid

Teicolplanin, 
Meropenem Cured Fradiani et al. 2010

Lactobacillus L. casei 16S RNA sequence clustering Endocarditis Endocarditis Male 77 Spain History of heart disease Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Vancomycin Ampicillin Death Cabrera et al. 2010

Lactobacillus L. casei 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 75 Italy Central Venous Catheter Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Ampicillin Amoxicillin Cured Russo et al. 2010

Lactobacillus L. brevis Not specified Endophtalmitis Abscess Female 76 Greece Trabeculectomy performed during ologen implant. Diabetic patient Competent Wound and/or Invasive procedure Vancomycin and 
amikacin

Cured Papaconstantinou et al. 
2010

Lactobacillus Lactobacillus spp. Not specified Liver abscess Organ failure Male 77 United States pancreatic resecetion for adenocarcinoma Compromized Immunodeficiency Piperacillin 
Tazobacatam

Ertapenem Cured Bonatti et al. 2010

Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 84 France Not stated. Not stated. Not stated. not specified not specified Cured Bernier et al. 2010
Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 82 France Not stated. Not stated. Not stated. not specified not specified Cured Bernier et al. 2010
Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 84 France Not stated. Not stated. Not stated. not specified not specified Cured Bernier et al. 2010
Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 74 France Not stated. Not stated. Not stated. not specified not specified Cured Bernier et al. 2010
Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 72 France Not stated. Not stated. Not stated. not specified not specified Cured Bernier et al. 2010
Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 82 France Not stated. Not stated. Not stated. not specified not specified Cured Bernier et al. 2010
Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 82 France Not stated. Not stated. Not stated. not specified not specified Cured Bernier et al. 2010
Lactobacillus L. delbrueckii 16S RNA sequence clustering Urinary tract infection Organ failure Female 90 France Not stated. Not stated. Not stated. not specified not specified Cured Bernier et al. 2010

Lactobacillus L. paracasei 16S RNA sequence clustering Splenic Abscess Abscess Male 36 Japan Type 2 Diabete Mellitus Compromized Immunodeficiency Ampicillin Clindamycin Cured Doi et al. 2010

Lactobacillus L. rhamnosus API 50CH Meningitis Bacteraemia / Septicaemia Male 10 France Stem Cell Transplantation Compromized Immunodeficiency Clindamycin Cured Robin et al. 2010
Lactobacillus L. rhamnosus GG 16S RNA sequence clustering Empyema Abscess Male 56 United States Cardiothoracic Transplant Recipients Compromized Immunodeficiency Ampicillin Cured Luong et al. 2010
Lactobacillus L. fermentum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. fermentum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. fermentum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. salivarius 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. salivarius 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. salivarius 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. salivarius 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. salivarius 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. salivarius 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. salivarius 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. salivarius 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactobacillus L. rhamnosus 16S RNA sequence clustering Meningitis Bacteraemia / Septicaemia Female 80 France Anterior Cervical Spine Surgery Competent Wound and/or Invasive procedure Death Schmidt et al. 2011
Lactobacillus Lactobacillus spp. Microbiological phenotype Endophtalmitis Abscess Male 17 United States Orthodontic treatment Competent Wound and/or Invasive procedure Ciprofloxacin Cured Wirotsko et al. 2002

Lactobacillus L. rhamnosus Microbiological phenotype Endocarditis Endocarditis Female 57 United States Implantation of porcine bioprothesis Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

not specified not specified Cured Knight et al. 1983

Lactobacillus Lactobacillus spp. Microbiological phenotype Endocarditis Endocarditis Not specified Not specified Mexico Not stated. Not stated. Not stated. not specified not specified Not specified Reyes Bribiesca et al. 
1989

Lactobacillus L. rhamnosus Microbiological phenotype Endocarditis Endocarditis Male 40 United States history of uncontrolled blood sugar and diabetic ketoacidosis Compromized Diabetes mellitus vancomycin and 
cefepime

IV 
meropenem

Cured Antoun et al., 2020

Lactobacillus L. acidophilus Not specified Bacteraemia Bacteraemia / Septicaemia Female 40

poorly
controlled type 2 diabetes mellitus (DM), prior history
of transient ischemic attacks (TIAs) related to drug
use, current smoker, with a history of polysubstance
abuse (including alcohol and cocaine)

Compromized Diabetes mellitus
ceftazidime and 

vancomycin
IV penicillin 

G Cured Latifi et al., 2019

Lactobacillus L. rhamnosus Not specified Endocarditis Endocarditis Male 74 United States

diabetes mellitus,
multi-vessel coronary artery disease status post-coronary
artery bypass graft and bio-prosthetic aortic valve replacement (AVR) for severe aortic 
stenosis. history of probiotic use

Compromized Diabetes mellitus ampicillin-sulbactam 
vancomycin

penicillin Cured Zeba et al., 2018

Lactobacillus L. gasseri Maldi-Tof Liver abscess Organ failure Male 59 Mexico

 history of open cholecystectomy (2013), acute necrotizing pancreatitis, complicated
with pancreatic fistula, distal pancreatectomy, splenectomy, and pancreaticojejunal 
anastomosis (2014), causing type 3C DM (2016) and adhesive small bowel
occlusion (2017)

Compromized
Metabolism disorder / Organ 
failure

intravenous 
meropenem and

vancomycin

 intravenous 
penicillin G Cured Ramos-Coria et al., 2021

Lactobacillus Lactobacillus spp. Not specified Liver abscess and bacteraemia Organ failure Female 82 United States Diabetes mellitus. 2 week course of metronidazole and probiotics containing 
lactobacilli following C. diff infzction

Compromized Diabetes mellitus  imipenem and 
vancomycin

Cured Sherid et al., 2016
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Bifidobacterium B. adolescentis Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993
Bifidobacterium B. adolescentis Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993
Bifidobacterium B. adolescentis Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993
Bifidobacterium B. dentium Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Cured Brook and Frazier, 1993
Bifidobacterium B. adolescentis Microbiological phenotype Peritonitis due to diverticulosis Abscess Female 60 United States Fever Competent Wound and/or Invasive procedure Death Bourne et al., 1978
Bifidobacterium B. dentium Microbiological phenotype Bowel obstruction due to rectal cancer Bacteraemia / Septicaemia Male 58 United States Shaking chills. Rectal Cancer Compromized Immunodeficiency Death Bourne et al., 1978
Bifidobacterium B. dentium Microbiological phenotype Fever 1 day post cholecystectomy Bacteraemia / Septicaemia Female 39 United States Fever. Cholecystectomy Competent Wound and/or Invasive procedure Cured Bourne et al., 1978
Bifidobacterium B. dentium Microbiological phenotype Fever 2 days post c section - uterine fibroids Bacteraemia / Septicaemia Female 35 United States Fever. Section of uterine fibroids Competent Wound and/or Invasive procedure Cured Bourne et al., 1978
Bifidobacterium B. dentium Microbiological phenotype Septic chock 5 days postpartum Bacteraemia / Septicaemia Female 29 United States Chills, fever, pregnancy Compromized Immunodeficiency Cured Bourne et al., 1978
Bifidobacterium B. dentium Microbiological phenotype Septic pregnancy Bacteraemia / Septicaemia Female 21 United States Chills, fever, pregnancy Compromized Immunodeficiency Cured Bourne et al., 1978
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Delivery Bacteraemia / Septicaemia Female 24 United States Fever, Pregnancy Compromized Immunodeficiency Cured Bourne et al., 1978
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Fever 2 days postpartum Bacteraemia / Septicaemia Female 31 United States Fever, Pregnancy Compromized Immunodeficiency Cured Bourne et al., 1978
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Multiple Staph. Abscesses Abscess Female 34 United States Subacute bacterial endocarditis Competent Polymicrobial Infection Cured Bourne et al., 1978
Bifidobacterium B. breve Microbiological phenotype Meningitis Organ failure Male 0 Japan Baby, 37 days old. Mother had Behcet's disease. Compromized Immunodeficiency Cured Hata et al., 1988
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. adolescentis Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. dentium Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. dentium Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. dentium Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. dentium Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. dentium Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
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Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium Bifidobacterium spp. Microbiological phenotype 55 of 57 cases were polymicrobial. 11 patients had underlying conditions : previous surgery (5), malignancy (2), steroid therapy (2), tympanostomy tubes (2).Abscess Not specified Not specified United States Most isolates were from chronic otitis media, abcesses or peritonitis Competent Wound and/or Invasive procedure Cured Brook, 1996
Bifidobacterium B. longum Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Male 19 Korea Acupuncture. Competent Wound and/or Invasive procedure Cured Ha et al., 1999
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Infected tumour Abscess Male 67 Taïwan Cavitating lung tumour. Competent Immunodeficiency Cured Liao et al., 2000
Bifidobacterium B. dentium Not specified Pulmonary infection Organ failure Male 52 United States Alcoholic, dental caries, pyorrhoea. Compromized Dental work Death Green, 1978
Bifidobacterium B. breve Gas liquid chromatography Neonatal meningitis Organ failure Male 0 Japan 38w gestation Compromized Immunodeficiency Cured Nakazawa et al., 1996
Bifidobacterium B. dentium Microbiological phenotype Peritonsillar abscess Abscess Male 45 United States Dilated cardiomyopathy, hypertension, alcohol and cocaine abuse. Compromized Wound and/or Invasive procedure Cured Civen et al., 1993
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Spinal epidural abcess Abscess Female 57 United Kingdom Undergone diagnostic discography; 5 days prior. Co infection Streptococcus milleri Compromized Polymicrobial Infection Cured Cryan et al., 1991
Bifidobacterium B. dentium Microbiological phenotype Lung infection Organ failure Male 33 United States Caries, gingivitis and a history of smoking. Compromized Dental work Cured Thomas et al., 1974
Bifidobacterium B. dentium Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Male Not specified United States Pleural Empyema Competent Wound and/or Invasive procedure Not specified Georg et al. 1965
Bifidobacterium B. dentium Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Female 47 United States Abscess Competent Wound and/or Invasive procedure Not specified Georg et al. 1965
Bifidobacterium B. dentium Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Male Not specified United States Lung abscess Competent Wound and/or Invasive procedure Not specified Georg et al. 1965
Bifidobacterium B. dentium Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Female Not specified United States Intramuscular abscess Competent Wound and/or Invasive procedure Not specified Georg et al. 1965
Bifidobacterium B. dentium Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Not specified Not specified United States Metastatic tumor in chest Compromized Immunodeficiency Not specified Georg et al. 1965
Bifidobacterium B. dentium Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Male 37 United States Not stated. Not stated. Not stated. Cured Georg et al. 1965
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Intraabdominal Abscess Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Thirumoorthi et al. 1976
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Soft tissues Abscess Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Thirumoorthi et al. 1976
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Thirumoorthi et al. 1976
Bifidobacterium Bifidobacterium spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. Not specified Thirumoorthi et al. 1976
Bifidobacterium B. breve RAPD Septocaemia Bacteraemia / Septicaemia Female 0 Japan Omphalocele, Preterm Compromized Immunodeficiency Ampicillin Sulbactam Meropenem Cured Ohishi et al. 2010
Bifidobacterium B. scardovii 16S RNA sequence clustering Wound Infection Abscess Not specified Not specified United States Not stated. Not stated. Not stated. not specified not specified Not specified Mahlen et al. 2009
Bifidobacterium B. longum 16S RNA sequence clustering Abdominal wound Abscess Not specified Not specified United States Not stated. Not stated. Not stated. not specified not specified Not specified Mahlen et al. 2009
Bifidobacterium B. longum 16S RNA sequence clustering Abdominal wound Abscess Not specified Not specified United States Not stated. Not stated. Not stated. not specified not specified Not specified Mahlen et al. 2009
Bifidobacterium B. breve 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. not specified not specified Not specified Mahlen et al. 2009
Bifidobacterium B. breve 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. not specified not specified Not specified Mahlen et al. 2009
Bifidobacterium B. breve 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Not stated. Not stated. Not stated. not specified not specified Not specified Mahlen et al. 2009
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Lactococcus Lc. lactis Not specified Septic arthritis of the hip joint Organ failure Female 57 United Kingdom Consumption of unpasteurized milk Cured Campbell et al. 1993
Lactococcus Lc. lactis Not specified Endocarditis Endocarditis Not specified Not specified United Kingdom Not stated. Not specified Clark et al. 1991

Lactococcus Lc. lactis Not specified Pneumonia Organ failure Male 69 France Herpes virus infection. Cytomegalovirus and Candida albicans pneumonia. S. aureus 
pneumonia

Cured Durand et al. 1995

Lactococcus Lc. garviae Not specified Endocarditis Endocarditis Female 84 United States Hypertrophic cardiomyopathy, dual chamber pacemaker. Aortic valve 
replacement.Hypothyroidism, immune thrombocytopenic purpurea

Death Fefer et al., 1998

Lactococcus Lc. garviae Not specified Endocarditis Endocarditis not specified Not specified United States Prosthetic valves Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Not specified Furutan et al 1991

Lactococcus Lc. garviae Not specified Endocarditis Endocarditis not specified Not specified United States Prosthetic valves Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Not specified Furutan et al 1991

Lactococcus Lc. garviae Not specified Endocarditis Endocarditis not specified Not specified United States Prosthetic valves Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Not specified Furutan et al 1991

Lactococcus Lc. garviae API (API20Strep) Osteomyelitis, and possible secondary endocarditis Female 56 United Kingdom xenograph aortic valve replacement 12 years earlier Cured James et al. 2000

Lactococcus Lc. lactis Not specified Endocarditis Endocarditis Female 65 United Kingdom Rh. VD.Ischaemic attack Cured Mannion and Rothburn, 
1990

Lactococcus Lc. garviae API (RapidID32 Strep) Septicaemia Bacteraemia / Septicaemia Female 68 France Immunosuppression Death Mofredj et al. 2000
Lactococcus Lc. cremoris API (ID32Strep) Liver abscess Organ failure Female 14 Japan Not stated. Cured Nakarai et al. 2000
Lactococcus Lc. lactis Not specified Liver abscess Organ failure Male 40 Belgium Secondary to appendicitis due to a wire within the appendix Cured Paul et al. 1991
Lactococcus Lc. cremoris API (API20 strep) Necrotizing pneumonitis and empyema Male 24 Italy AIDS. Lymphadenopathy. Drug addiciton Cured Torre et al. 1990
Lactococcus Lc. cremoris Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Male 11 Germany Congenital pulmonalstenosis Cured Handrick et al. 1974
Lactococcus Lc. lactis Microbiological phenotype Endocarditis Endocarditis Male 21 United States Systolic murmur of unknown aetiology.Small wounds of gums Cured Wood et al., 1955
Lactococcus Lc. lactis API (API20Strep) Cerebellar abscess Abscess Female 45 Marocco Dental surgery Competent Dental work Cured Akhaddar et al. 2002

Lactococcus Lc. cremoris API (API20 strep) Endocarditis Endocarditis Male 67 Iceland Probable pericarditis, 33 years prior.None Cured Halldorsdottir et al., 
2002

Lactococcus Lc. cremoris Not specified Peritonitis Abscess Male 67 Belgium Nephroangiosclerosis Cured Mat et al. 2003
Lactococcus Lc. cremoris API (ID32Strep) Liver abscess Organ failure Female 79 Spain Fever, diarrhoea, asthenia and anorexia. Cured Antolin et al., 2004
Lactococcus Lc. cremoris Not specified General aneurysmatosis Organ failure Male 49 Germany Cardiac murmur. Endocarditis. Aortic valve replacement Cured Resch et al. 2007
Lactococcus Lc. garviae Molecular typing Fever and purpura Organ failure Male 72 Taiwan Consumption of raw fish. Gastric ulcer Cured Wang et al. 2007
Lactococcus Lc. garviae Molecular typing Multiple organ failure Organ failure Male 10 Taiwan Consumption of raw fish. Oesophagal reconstruction Death Wang et al. 2007
Lactococcus Lc. garviae Molecular typing Suprapubic pain and fever Organ failure Female 56 Taiwan Small bowel diverticulosis Cured Wang et al. 2007
Lactococcus Lc. garviae Molecular typing Peritonitis Abscess Male 47 Taiwan Consumption of raw fish. Small bowel perforation Cured Wang et al. 2007
Lactococcus Lc. lactis BACTEC Peritonitis Abscess Female 46 Turkey Chronic renal failure. CAPD. Cured Guz et al. 2006
Lactococcus Lc. cremoris Microbiological phenotype Deep neck infection Organ failure Male 68 Turkey Buccal mucosa tumor and consumption of unpasteurised milk. Cured Koyuncu et al., 2005
Lactococcus Lc. cremoris API (API 20Strep) Endocarditis Endocarditis Male 56 Italy mild chronic glomerulonephritis and chronic outy arthritis Cured Pellizer et al. 1996
Lactococcus Lc. lactis Not specified Liver abscess Organ failure Male 62 Australia Not stated. Cured Denholm et al. 2006
Lactococcus Lc. cremoris Serotyping Endocarditis Endocarditis Male 41 Germany acute appendicitis Death Brehmer et al. 1955
Lactococcus Lc. lactis Not specified Thrombophlebitis Organ failure Male 39 Spain AIDS, drug addicted Cured Monsalvo et al. 2004
Lactococcus Lc. cremoris API (Rapid ID32 Strep) Purulent pleurisy Organ failure Male 66 France Alcohol abuse Cured Mofredj et al. 2006
Lactococcus Lc. cremoris API (Rapid ID32 Strep) Canaliculitis Organ failure Female 80 Hong-Kong Diabetes Cured Leung et al.  2006
Lactococcus Lc. lactis BACTEC Endocarditis Endocarditis Male 55 Italy Several dental extractions without antibiotic prophylaxis Cured Zechini et al. 2006
Lactococcus Lc. garviae 16S RNA sequence clustering Endocarditis Endocarditis Male 41 Taiwan Acte Cerebral Infarction. Profession Cooker : in contact with raw fish Competent Not stated. Cured Li et al. 2008
Lactococcus Lc. garviae PCR Based Identification Endocarditis Endocarditis Male 80 Canada Type 2 Diabetes Mellitus Compromized Diabetes mellitus Cured Vinh et al. 2006
Lactococcus Lc. garviae 16S RNA sequence clustering Endocarditis Endocarditis Female 86 France Aortic Valve Replacement 6y ago and Cholecystectomy 8y ago Compromized Immunodeficiency Cured Fihman et al. 2006
Lactococcus Lc. cremoris Bactec Endocarditis Endocarditis Male 41 Taiwan Not stated. Not stated. Not stated. Penicillin Death Lin et al. 2010

Lactococcus Lc. lactis ADN 16S RNA Bacteraemia Bacteraemia / Septicaemia Female 1 Israël Neonatal Intensive Care unit. Preterm 26w Compromized Immunodeficiency Cefotaxime and 
Vancomycine

Cured Glikman et al. 2010

Lactococcus Lc. cremoris Cholangitis Organ failure Female 72 United Kingdom Not stated. Competent Not stated. Cured Davies et al. 2009

Lactococcus Lc. cremoris Rapid ID32C Liver abscess and Empyema Abscess Male 42 Korea Competent Not stated. Cetotaxime and 
Levofloxacin

Cured Kim et al. 2010

Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Lactococcus Lc. Lactis Microbiological phenotype Endocarditis Endocarditis Female Not specified Poland Pregnancy Compromized Immunodeficiency not specified not specified Not specified Galinski et al. 1966

Lactococcus Lc. Lactis Microbiological phenotype Meningitis & Septicemia Bacteraemia / Septicaemia Female 0 Japan Neonate, low birth weight Compromized Immunodeficiency vancomycine and 
cefotaxime

Cured Uchida et al. 2011

Lactococcus Lactococcus spp. Microbiological phenotype Osteomyelitis Organ failure Not specified Not specified Hungary Not stated. Not stated. Not stated. not specified not specified Not specified Kiss et al. 2005

Lactococcus Lc. garviae Not specified Endocarditis Endocarditis Male 55 Germany History of heart disease Competent
Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Gentamicin, 
vancomycin, 

rifampicin

levofloxacin, 
amoxicillin, 
clavulanic 

acid

Cured Wilbring et al. 2011
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Lactococcus Lc. garviae 16S RNA sequence clustering Spondylodiscitis Abscess Male 70 China Long standing gastritis Competent Metabolism disorder / Organ 
failure

Ampicillin Cured Chan et al. 2011

Lactococcus Lc. garviae Not specified Endocarditis Endocarditis Male 67 China Chronic Rheumatic Heart Disease Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Ampicillin Cured Yiu et al. 2007

Lactococcus Lc. garviae 16S RNA sequence clustering Endocarditis Endocarditis Female 64 France Rheumatoid Mitral Stenosis, Pacemaker implantation 10y before Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Amoxicillin and 
Gentamicin

Cured Zuily et al. 2011

Lactococcus Lc. Lactis BACTEC Liver abscess Abscess Male 26 Turkey Biliary tract anormality Competent Metabolism disorder / Organ 
failure

Teicoplanin and 
Metrodinazole

Meropenem Cured Güz et al. 2006

Lactococcus Lc. Lactis API (API 20Strep) Necrotizing pneumonia Male 70 Spain Competent history of arterial hypertension 
and lacunar stroke 

amoxicillin-clavulanic 
acid

moxifloxacin Cured Buchelli-Ramirez et al., 
2013

Leuconostoc Leuconostoc spp. API (API20 strep) Septicaemia Bacteraemia / Septicaemia Female 1 Sweden Short-bowel syndrome, CVC, parenteral nutrition. Cured Monsen et al. 1997
Lactococcus Lc. Lactis Septicaemia Bacteraemia / Septicaemia Catheter in place Glikman et al., 2010
Lactococcus Lc. Lactis Bacterial meningitis and septicemia Bacteraemia / Septicaemia Male 1 Japan Uchida et al., 2011
Lactococcus Lc. garviae Septicaemia Bacteraemia / Septicaemia Male 75 Slovenia prosthetic heart valves with a septicaemia without infective endocarditis Cured Nadrah et al., 2011
Lactococcus Lc. garviae Biochemical Tests Endocarditis Endocarditis Female 58 Brazil metallic prosthetic heart valve metallic prosthetic heart valve Cured Hirakawa et., 2011

Lactococcus Lc. garviae Female 83 Denmark ampicillin and 
ciprofloxacin

Cured Fog Moller et al., 2012

Lactococcus Lc. cremoris Spondylodiscitis and Endocarditis Endocarditis Female 68 Tunisia ofloxacine, 
gentamycine

Cured Saidan et al, 2013

Lactococcus Lc. Lactis Vitek Bacteraemia Bacteraemia / Septicaemia Male 1 Turkey Hirschprung's disease (HD) who developed a catheter-related bloodstream infection Compromized Catheter Vancomycin Cured Karaaslan et al., 2014
Lactococcus Lc. Lactis Maldi-Tof Cholangitis and Bacteraemia Bacteraemia / Septicaemia Male 70 Japan cholangiocarcinoma Compromized Compromized Shimizu et al., 2019

Lactococcus Lc. garviae Bacteraemia Bacteraemia / Septicaemia Male 86 United States long-term gastrostomy feeding tube in situ for enteral feeding Compromized Poor hygiene in the enteral 
feeding (cross contamination)

e ampicillin and 
ceftazidime

Cured Sahu et al., 2019

Lactococcus Lc. Lactis Bacteraemia Bacteraemia / Septicaemia Female 59 United States Probiotic Supplementation Therapy Ertapenem, 
Amoxicillin

Cured Gurley et al., 2021

Leuconostoc Leuconostoc spp. Microbiological phenotype Retroaerolar breast abscess Organ failure Female 17 Ireland Duct ectasia Cured Barry et al. 1993

Leuconostoc Leuc. citreum Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Female 0 Spain Two episodes of catheter infection by Staphylococcus epidermidis Cured Bernarldo de Quiros et 
al. 1991

Leuconostoc Leuconostoc spp. Microbiological phenotype Not specified Not specified Male 72 Spain Acute myocardial infarction. Death Bernarldo de Quiros et 
al. 1991

Leuconostoc Leuconostoc spp. API (APIStrep) Pleural empyema Organ failure Female 46 Israel 2 admissions for pneumonia Cured Borer et al. 1997

Leuconostoc Leuc. 
pseudomesenteroides

Microbiological phenotype Urinary tract infection Organ failure Male 16 Brazil Hydrocephalus and prolonged hospital stay Death Cappelli et al. 1999

Leuconostoc Leuc. 
pseudomesenteroides

Microbiological phenotype Urinary tract infection Organ failure Male 29 Brazil Asthma, Alcoholism and drug addiction Cured Cappelli et al. 1999

Leuconostoc Leuc. 
pseudomesenteroides

Microbiological phenotype Urinary tract infection Organ failure Female 14 Brazil Renal transplantation and prolonged hospital stay Cured Cappelli et al. 1999

Leuconostoc Leuc. 
pseudomesenteroides

Microbiological phenotype Urinary tract infection Organ failure Female 18 Brazil Endometriosis and prolonged hospital stay Cured Cappelli et al. 1999

Leuconostoc Leuc. 
pseudomesenteroides

Microbiological phenotype Urinary tract infection Organ failure Female 37 Brazil Not stated. Cured Cappelli et al. 1999

Leuconostoc Leuc. lactis Not specified Fever and vomiting Organ failure Male 4 Australia Small bowel resection at birth for malrotation with volvulus. Infection came from the 
enteral formula taken by catheter.

Cured Carapetis et al. 1994

Leuconostoc Leuc. 
pseudomesenteroides

Not specified Fever Organ failure Female 2 Australia Short bowel syndrom (necrotizing enterocolitis at birth) Cured Carapetis et al. 1994

Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 0 United States Short Gut Syndrom Death Dhodapkar et al. 1996
Leuconostoc Leuconostoc spp. Microbiological phenotype Hepatic necrosis following hepatic artery ligation Organ failure Male 44 United States Liver transplantation. Immunosuppression Death Espinoza et al. 1997
Leuconostoc Leuconostoc spp. Microbiological phenotype Meningitis Organ failure Female 0 South Africa Hirschprung's disease. Defunctioning colostomy. Death Friedland et al. 1990
Leuconostoc Leuc. citreum Microbiological phenotype Pneumonia Organ failure Male 33 Italy AIDS Death Giacometti et al. 1993
Leuconostoc Leuc. mesenteroides Not specified Septicaemia Bacteraemia / Septicaemia Not specified 0 Australia 32w gestation Cured Golledge et al. 1991

Leuconostoc Leuc. 
paramesenteroides

Not specified Septicaemia Bacteraemia / Septicaemia Not specified 0 Australia 28w gestation Death Golledge et al. 1991

Leuconostoc Leuc. mesenteroides Microbiological phenotype Fever, bacteraemia Bacteraemia / Septicaemia Female 78 United States chronic renal failure Cured Handwerger et al. 1990

Leuconostoc Leuc. 
paramesenteroides

Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 53 United States alcohol abuse, candidal esophagitis, erosive gastritis Cured Handwerger et al. 1990

Leuconostoc Leuc. 
paramesenteroides

Microbiological phenotype Fever, bacteraemia Bacteraemia / Septicaemia Male 0 United States Urinary tract infection, S. aureus bacteraemia Cured Handwerger et al. 1990

Leuconostoc Leuc. 
paramesenteroides

Microbiological phenotype Respiratory infection Organ failure Male 22 United States Intravenous drug abuse, AIDS Death Handwerger et al. 1990

Leuconostoc Leuc. 
paramesenteroides

Microbiological phenotype Neutropenia Organ failure Male 9 United States Acute lymphocytic leukaemia Cured Handwerger et al. 1990

Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 75 United States history o rhumatoid arthritis and petic ulcer disease Cured Handwerger et al. 1990
Leuconostoc Leuconostoc spp. Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Female 0 United States 26w gestation. Twins (740g) Cured Hardy et al., 1988
Leuconostoc Leuconostoc spp. API (API 50CHL) Bacteraemia Bacteraemia / Septicaemia Not specified 0 United States CVC. Staphylococcus epidermidis associated bacteraemia Cured Isenberg et al. 1988

Leuconostoc Leuc. cremoris API (API 50CH) Bacteramia Bacteraemia / Septicaemia Male 31 Spain Burns 45% of the body surface Cured Jimenez-Mejias et al. 
1997

Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female Not specified Singapore Endstage renal failure with AV fistula abscess Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 78 Singapore Chronic renal failure, diabetes mellitus with broncho pneumonia Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 66 Singapore Diabetes mellitus, liver diseases with V. vulnificus septicemia Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 73 Singapore Diabetes mellitus with chronic osteomyelitis Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 65 Singapore Right lowerlobe pneumonia Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 45 Singapore Lefort II facture Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 23 Singapore Asthma with right pneumonia Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 0 Singapore Prematurity with PDA Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 26 Singapore Steven Johnson's syndrome Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 0 Singapore Viral fever with cutaneous candidiasis Cured Ling et al. 1992
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Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 66 Singapore Chronic obstructive pulmonary disease Cured Ling et al. 1992
Leuconostoc Leuconostoc spp. Microbiological phenotype Abdominal wall abscess Organ failure Female 58 Spain Liver transplant Cured Montejo et al. 2000
Leuconostoc Leuc. mesenteroides API Rapid Step System Bacteraemia Bacteraemia / Septicaemia Female 0 United States Small bowel resection at birth for malrotation with congenital jejunal atresias Cured Noriega et al., 1990
Leuconostoc Leuc. cremoris Microbiological phenotype Septicaemia Bacteraemia / Septicaemia Male 32 Spain AIDS. Lymphome de Hodgkin Death Nozal Nalda et al. 1997
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 2 United States AIDS. Pneumocystis pneumonia Cured Peters et al. 1992

Leuconostoc Leuc. 
pseudomesenteroides

Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 60 Spain Acute mieloblastic leukaemia. Cured Rodriguez et al., 1999

Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 0 United States Necrotizing enterocolitis requiring resection of small bowell Cured Rubin et al. 1988
Leuconostoc Leuconostoc spp. BACTEC Surgical site abscess Organ failure Female 62 Italy Previous Billroth gastrectomy Cured Scano et al. 1999
Leuconostoc Leuconostoc spp. BACTEC Bacteraemia Bacteraemia / Septicaemia Female 62 Italy Mediastinum perfored during oesophageal endoscopy Cured Scano et al. 1999
Leuconostoc Leuconostoc spp. BACTEC Surgical site abscess Organ failure Female 61 Italy Breast cancer Cured Scano et al. 1999
Leuconostoc Leuc. mesenteroides Microbiological phenotype Endocarditis Endocarditis Female 72 Spain Prosthetic aortic valve Death Vazquez et al., 1998
Leuconostoc Leuconostoc spp. Microbiological phenotype Odontogenic infection Organ failure Male 58 United States Not stated. Cured Wenocur et al. 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Fever and Septicaemia Bacteraemia / Septicaemia Female 16 South Africa Not stated. Cured Coovadia et al. 1987
Leuconostoc Leuconostoc spp. Microbiological phenotype Gastroenteritis, Ileus Organ failure Female 0 South Africa Not stated. Cured Coovadia et al. 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Not specified Not specified Male 0 South Africa newborn preterm Cured Coovadia et al. 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Tachycardia, Right chest pneumonia Organ failure Male 0 South Africa 1 week history of cough, dyspnoea, loss of appetite, vomiting Cured Coovadia et al. 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 0 South Africa Diarrhea Death Coovadia et al. 1988
Leuconostoc Leuc. dextranicum API (API20Strep) Septicaemia Bacteraemia / Septicaemia Male 40 France Coma. Left sided hemiplegia.  Tracheotomy Cured Buu Hoï et al. 1985
Leuconostoc Leuconostoc spp. API (APIStaph) Septicaemia Bacteraemia / Septicaemia Female 36 France Systemic lupus erythematosus treated for five years by corticosteroid therapy Death Buu Hoï et al. 1985
Leuconostoc Leuc. dextranicum API (API20Strep) Systemic sclerosis Organ failure Not specified Not specified United Kingdom Not stated. Not specified Dyas et al. 1988
Leuconostoc Leuc. mesenteroides Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 78 United States Haemodialysis Cured Horowitz et al. 1987

Leuconostoc Leuc. 
paramesenteroides

Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 53 United States Alcohol abuser with gastrointestinal bleeding Cured Horowitz et al. 1987

Leuconostoc Leuc. 
paramesenteroides

Microbiological phenotype Sepsi and pneumonia Bacteraemia / Septicaemia Male 0 United States anoxic encephalopathy with aspiration pneumonia Death Horowitz et al. 1987

Leuconostoc Leuc. cremoris BACTEC Bacteraemia Bacteraemia / Septicaemia Male 32 Spain AIDS. Infection of S. pneumoniae Death Del Nozal Nalda et al. 
1997

Leuconostoc Leuconostoc spp. Microbiological phenotype Pneumonia Organ failure Male 31 France 2 years before : HLA identical allogeneic BMT for acute myeloblastic leukaemia Death Giraud et al. 1993
Leuconostoc Leuconostoc spp. API (API 20Strep) Endocarditis Endocarditis Female 64 Australia Prolasting mitral valve leaflet Cured Golledge et al. 1989

Leuconostoc Leuc. mesenteroides Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 22 United States Immunosuppression Cured Riebel and Washington, 
1990

Leuconostoc Leuc. mesenteroides Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 65 United States Prosthetic hip surgery Cured Riebel and Washington, 
1990

Leuconostoc Leuconostoc spp. Microbiological phenotype Gastrostomy site Organ failure Female 56 United States Not stated. Cured Ruoff et al., 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Gastrostomy site Organ failure Male 75 United States Not stated. Cured Ruoff et al., 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Tracheostomy site Organ failure Male 83 United States Not stated. Cured Ruoff et al., 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Not specified Not specified Not specified Not specified United States Not stated. Not specified Ruoff et al., 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Not specified Not specified Not specified Not specified United States Not stated. Not specified Ruoff et al., 1988
Leuconostoc Leuconostoc spp. Microbiological phenotype Not specified Not specified Not specified Not specified United States Not stated. Not specified Ruoff et al., 1988

Leuconostoc Leuc. 
pseudomesenteroides

BACTEC Bacteraemia Bacteraemia / Septicaemia Male 60 Spain Previous gastrectomy and splenectomy Cured Martinez-Martinez et al. 
1992

Leuconostoc Leuconostoc spp. Not specified Low grad fever and mild dyspnea Organ failure Male 31 Spain HIV Infection. Heroin addict. Pneumonia episodes before admittance. Cured Ferrer et al. 1998
Leuconostoc Leuc. mesenteroides PFGE Septicaemia Bacteraemia / Septicaemia Female 18 United States Hodgkin's lymphoma Cured Golan et al. 2001
Leuconostoc Leuc. mesenteroides PFGE Septicaemia Bacteraemia / Septicaemia Male 35 United States Acute myeloblastic leukaemia Death Golan et al. 2001
Leuconostoc Leuconostoc spp. Microbiological phenotype Peritonitis Abscess Female 7 United States Bacteraemia with staphylococcus Cured Gillespie et al. 2002
Leuconostoc Leuconostoc spp. API (API Rapid ID32 Strep) Osteomyelitis Organ failure Male 16 Australia Not stated. Cured Mulford et al. 1999

Leuconostoc Leuconostoc spp. Latex agglutination Fever Organ failure Female 0 Spain Four day history of cough and fever before admittance Cured Casanova-Roman et al. 
2001

Leuconostoc Leuconostoc spp. Not specified Hyperleucocytosis Organ failure Female 91 France Gastric adenocarcinoma with hepatic metastasis Cured Fauchais et al. 2003
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacterial peritonitis and bacteraemia Bacteraemia / Septicaemia Male 61 United States history f type II diabetes mellitus and cryptogenic cirrhosis Death Templin et al. 2001

Leuconostoc Leuc. lactis Not specified Subarachnoid hemorrhage and acute hydrocephalus Organ failure Male 50 United States ventricular shunt placement after embolization of a CNS arterioveinous malformation Cured Deye et al. 2003

Leuconostoc Leuc. Lactis Crystal ID Liver abscess Organ failure Male 52 Greece Type II diabetes mellitus Cured Vagiakoou-Voudris et al. 
2002

Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 1 Saudi Arabia Short gut Syndrom Cured Helali et al. 2005
Leuconostoc Leuconostoc spp. RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not specified Sullivan et al. 2006
Leuconostoc Leuconostoc spp. RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not specified Sullivan et al. 2006
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuc. mesenteroides Microbiological phenotype Urinary tract infection Organ failure Not specified Not specified India Nosocomial transmission Cured Taneja et al. 2005
Leuconostoc Leuconostoc spp. Not specified Endocarditis Endocarditis Male 55 United States Not stated. Cured Starr et al. 2007
Leuconostoc Leuc. citreum BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 18 Czech republic Burn Injury 3rd degree Cured Svec et al. 2007
Leuconostoc Leuc. lactis BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 55 Czech republic Polytraumatism due to car accident Cured Svec et al. 2007
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Leuconostoc Leuc. lactis BACT Alert Bacteraemia Bacteraemia / Septicaemia Female 1 Czech republic Short Bowel Syndrome Cured Svec et al. 2007
Leuconostoc Leuc. mesenteroides BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 4 Czech republic Bronchopneumonia Cured Svec et al. 2007
Leuconostoc Leuc. mesenteroides BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 49 Czech republic Burn Injury 3rd degree Cured Svec et al. 2007

Leuconostoc Leuc. 
pseudomesenteroides

BACT Alert Bacteraemia Bacteraemia / Septicaemia Female 25 Czech republic Non Hodgkin's lymphoma Cured Svec et al. 2007

Leuconostoc Leuconostoc spp. API (API 20Strep) Bacteraemia Bacteraemia / Septicaemia Male 42 Turkey Colon adenocarcinoma Cured Aygun et al. 2005
Leuconostoc Leuconostoc spp. API (API 20Strep) Bacteraemia Bacteraemia / Septicaemia Male 26 Turkey shunt operation because of pineal lesion and hydrocephaly Cured Aygun et al. 2005

Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteramia Bacteraemia / Septicaemia Male 64 Spain Diabetes mellitus Cured Cinza-sanjurjo et al. 
2006

Leuconostoc Leuc. Lactis API (API20Strep) Osteomyelitis Organ failure Male 1 Turkey Arterial switch operation. S aureus infection Death Kocak et al. 2006
Leuconostoc Leuconostoc spp. Not specified Osteomyelitis Organ failure Male 52 France 20 year history of chronic bilateral idiopathic lymphedema Cured Zaoui et al. 2005

Leuconostoc Leuc. garlicum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 1 Chile Short Bowel Syndrome. Intestinal obstruction. Resection of 29cm. Broviac Catheter Cured Jofre et al. 2006

Leuconostoc Leuconostoc spp. API (API20 strep) Bacteraemia Bacteraemia / Septicaemia Female 1 Chile Short Bowel Syndrome. Broviac Catheter Cured Jofre et al. 2006
Leuconostoc Leuconostoc spp. Not specified Septicaemia Bacteraemia / Septicaemia Not specified Not specified China Brain abscess Not stated. Not stated. Not specified Wei et al. 2007
Leuconostoc Leuc. mesenteroides Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 37 Morocco Myasthenia Compromized Immunodeficiency Cured Azendour et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Abdominal wall abscess Organ failure Female 44 Colombia Uterine Carcinoma Compromized Immunodeficiency Death Cuervo et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 7 Colombia Leukaemia Compromized Immunodeficiency Cured Cuervo et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 19 Colombia Leukaemia Compromized Immunodeficiency Death Cuervo et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Peritonitis Abscess Female 78 Colombia Adenocarcinoma Compromized Immunodeficiency Death Cuervo et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Neutropenia Bacteraemia / Septicaemia Female 43 Colombia Cancer. Compromized Immunodeficiency Cured Cuervo et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 50 Colombia Multiple myeloma Compromized Immunodeficiency Cured Cuervo et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 35 Colombia Adenocarcinoma Compromized Immunodeficiency Cured Cuervo et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Perianal ulcer Organ failure Female 8 Colombia Leukaemia Compromized Immunodeficiency Cured Cuervo et al. 2008
Leuconostoc Leuconostoc spp. Microbiological phenotype Pneumonia Organ failure Male 76 Colombia Carcinoma Compromized Immunodeficiency Cured Cuervo et al. 2008
Leuconostoc Leuc. lactis API 50 CHL Bacteraemia Bacteraemia / Septicaemia Female 3 Spain Rabdomiosarcome Compromized Immunodeficiency Cured Jato et al. 2001
Leuconostoc Leuconostoc spp. PCR Genus specific Wound Organ failure Not specified Not specified Thailand Corneal discharge Competent Wound and/or Invasive procedure Cured Kulchiwitt et al. 2005
Leuconostoc Leuconostoc spp. PCR Genus specific Not specified Not specified Not specified Not specified Thailand Ascitic fluid. Suspected chronic liver disease Compromized Immunodeficiency Death Kulchiwitt et al. 2005
Leuconostoc Leuconostoc spp. PCR Genus specific Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Thailand Stroke Competent Wound and/or Invasive procedure Death Kulchiwitt et al. 2005
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Death Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Death Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Death Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Compromized Immunodeficiency Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Competent Wound and/or Invasive procedure Cured Bou et al. 2008
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Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Not stated. Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Not stated. Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Not stated. Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Not stated. Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Not stated. Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Spain Enteral / Parenteral Nutrition Not stated. Wound and/or Invasive procedure Cured Bou et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Brain abscess Organ failure Female 61 Italy Previous sarcoidosis Compromized Immunodeficiency Cured Albanese et al. 2006
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 0 United States Necrotizing enterocolitis. SBS Compromized Immunodeficiency Cured Florescu et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 11 United States Midgut volvulus and congenital malrotation. SBS Compromized Immunodeficiency Cured Florescu et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 0 United States Gastroschisis and Boxel Infarction. SBS Compromized Immunodeficiency Cured Florescu et al. 2008
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 2 United States Jejunal atresia. SBS Compromized Immunodeficiency Cured Florescu et al. 2008
Leuconostoc Leuconostoc spp. 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 4 United States Gastroschisis. SBS Compromized Immunodeficiency Cured Florescu et al. 2008
Leuconostoc Leuconostoc spp. 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 0 United States Gastroschisis. SBS Compromized Immunodeficiency Cured Florescu et al. 2008
Leuconostoc Leuconostoc spp. Not specified Septicaemia Bacteraemia / Septicaemia Female 34 Japan Acute Myelogenous Leukaemia Compromized Immunodeficiency Death Yamazaki et al. 2009

Leuconostoc Leuconostoc spp. API20 Strep Septicaemia Bacteraemia / Septicaemia Female 0 United States Preterm Neonate (645g). Intravenous central catheter Competent Wound and/or Invasive procedure Vancomycin
Ampicillin 

and 
gentamycin

Cured Janow et al. 2009

Leuconostoc Leuconostoc spp. Vitek Meningitis Organ failure Female 57 Turkey Infection occured during follow up of subarachnoid hemorrhage Not stated. Not stated.
Dexamethasone, 

Ceftazidime, 
Vancomycin

Linezolid Cured
Ataman Hatipoglu et al. 
2009

Leuconostoc Leuconostoc spp. Not specified Chronic Postoperative endophthalmitis Organ failure Male 43 Australia Eye operation Competent Wound and/or Invasive procedure Vancomyine & 
Ceftazydime

Cured Durkin et al. 2008

Leuconostoc L. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 72 Spain CVC in intensive care unit Compromized Central Venous Catheter / Mitral 
Valve / Prior endocarditis

not specified not specified Cured Ballesteros Sanz et al. 
2009

Leuconostoc Leuconostoc spp. Not specified Sepsis Bacteraemia / Septicaemia Female 1 Spain Gastroenteritis, Deshydration Compromized Immunodeficiency Metronidazol Penicilin Cured Gonzalez et al. 2009

Leuconostoc Leuconostoc spp. Microbiological phenotype Pulmonary Abscess Organ failure Male 75 Spain Smoker for 40y, chronic renal insuffisance, chonic pulmonar obstruction Immunocompe
tent

Metabolism disorder / Organ 
failure

Levofloxacin Cefditoren Cured Camarasa et al. 2009

Leuconostoc Leuconostoc spp. Not specified Sepsis Bacteraemia / Septicaemia Male 0 United States Neonate, mother with history of smoking, 24w Compromized Immunodeficiency Vancomycin and 
Gentamicin

Ampicillin 
added

Cured Yossuck et al. 2009

Leuconostoc Leuc. 
pseudomesenteroides

Not specified Bacteraemia Bacteraemia / Septicaemia Female 64 United States Liver transplantation. Immunosuppression Compromized Immunodeficiency Clindamycin Death Tholpady et al. 2010

Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 52 Japan Leukemia. Compromized Immunodeficiency Cefepim and 
Meropenem

Gentamicin Cured Ishiyama et al. 2010

Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 73 Japan Chemotherapy, Antibiotics Compromized Immunodeficiency Fluconazole Panipenem Death Ishiyama et al. 2010
Leuconostoc Leuconostoc spp. Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 65 Japan Alcoholic cirrhosis Compromized Immunodeficiency IPM/CS Death Ishiyama et al. 2010
Leuconostoc Leuc. citreum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. citreum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. citreum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010

Leuconostoc Leuc. 
pseudomesenteroides

16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010

Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. citreum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. citreum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. citreum 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010
Leuconostoc Leuc. mesenteroides 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010

Leuconostoc Leuc. 
pseudomesenteroides

16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Taiwan Not stated. Not stated. Not stated. not specified not specified Not specified Lee et al. 2010

Leuconostoc Leuc. lactis Not specified Bacteraemia Bacteraemia / Septicaemia Not specified Not specified South Korea gastrointestinal amyloidosis in long-standing rheumatoid arthritis and tuberculosis 
arthritis 

Compromized Metabolism disorder / Organ 
failure

not specified not specified Death Shin et al. 2011

Leuconostoc Leuconostoc spp. Not specified Bacteraemia Bacteraemia / Septicaemia Female 24 United States HIV Infected? Catheter in place Compromized Immunodeficiency intravenous 
vancomycin

Cured Wong et al., 2012

Leuconostoc
Leuconostoc 

mesenteroides subsp. 
Mesenteroides

Not specified Meningitis Meningitis Male 47 Argentina
HIV/AIDS infection with poor adherence to Highly- Active Antirretroviral Therapy 
(HAART) . Tuberculosis Compromized Immunodeficiency Ampicilline Death Barletta et al., 2017

Leuconostoc Leuc. Lactis Vitek Bacteraemia Bacteraemia / Septicaemia Male 62 India history of Type 2 diabetes mellitus and hypertension since 4 years Compromized Immunodeficiency vancomycin Death Swain et al., 2015

Leuconostoc Leuc. 
pseudomesenteroides

Maldi-Tof Pulmonary Infecrion Organ failure Female 55 China Lymphoma Compromized Metabolism disorder / Organ 
failure

Cefoxitin, 
imipenem/cilastin

sodium, vancomycin, 
and voriconazole

Death Dai et al., 2020



GENRE Organism Identification Clinical Diagnosis SEPSIS

Sexe

A
ge (N

U
M

)

Pays Details (Risk Factor & Predisposing causes, Source of isolation) Immunostatu
s

RISK FACTOR

A
ntibiotherapy 

: 1st L
ine

A
ntibiotherapy 
: 2nd L

ine

O
utcom

e

R
eference

Leuconostoc Leuc. lactis 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 83 United States  Pneumonia
and Abdominal Infection

Compromized Metabolism disorder / Organ 
failure

Vancomycin Not specified Yang et al., 2015

Leuconostoc Leuconostoc spp. Not specified endophthalmitis Organ failure Male 89 Canada Competent Not specified Foster et al., 2021

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Vancomycin Penicillin, 
Ampicillin

Cured Green et al., 1990

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Vancomycin Penicillin, 
Ampicillin

Cured Green et al., 1990

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Vancomycin Penicillin, 
Ampicillin

Cured Green et al., 1990

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Vancomycin Penicillin, 
Ampicillin

Cured Green et al., 1990

Weissella W. confusa Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Not specified Not specified United States Colonization of stools during Vancomycin treatment Vancomycin Penicillin, 
Ampicillin

Cured Green et al., 1990

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Stool Collection Colonization Not specified Not specified United States Colonization of stools during Vancomycin treatment Compromized Liver Transplant Recipient 
(Immunosuppressed)

Vancomycin

Daptomycin 
(Resistance 

to 
Teicoplanin)

Cured Green et al., 1991

Weissella W. confusa Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 71 United States Cecal carcinoma Cured Riebel and Washington, 
1990

Weissella W. confusa Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Female 12 United States Vegetative state, gastrostomy Cured Riebel and Washington, 
1990

Weissella W. confusa Microbiological phenotype Thumb abscess Abscess Male 49 Argentina Palm tree splinter to the right thumb Cured Bantar et al., 1991

Weissella W. confusa Microbiological phenotype Bacteraemia Bacteraemia / Septicaemia Male 46 United States
One year previous, underwent abdominal aortic dissection and small bowel resection. 
Short bowel syndrome. Antibiotic treatment, 3 months prior. Co-culture with 
Klebsiella pneumoniae.

Cured Olano et al., 2001

Weissella W. confusa 16S RNA sequence clustering Endocarditis Endocarditis Male 49 United States Not stated. Death Flaherty et al. 2003
Weissella Weissella spp. RAPD PCR Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Sweden Not stated. Not specified Sullivan et al. 2006
Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Thailand Not stated. Kulwichit et al., 2007
Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Not specified Not specified Thailand Not stated. Kulwichit et al., 2007
Weissella W. confusa 16S RNA sequence clustering Not Specified Not Specified Not specified Not specified Thailand Not stated. Kulwichit et al., 2007
Weissella W. confusa 16S RNA sequence clustering Not Specified Not Specified Not specified Not specified Thailand Not stated. Kulwichit et al., 2007
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Weissella W. confusa 16S RNA sequence clustering Endocarditis Endocarditis Male 65 South Korea Angina perctoris, Aortic insufficiency Competent Central Venous Catheter / Mitral 
Valve / Prior endocarditis

Penicillin and 
Gentamicin

Gentamicin Cured Shin et al. 2007

Weissella W. confusa BACT Alert Bacteraemia Bacteraemia / Septicaemia Male 4 Czech republic Peritoneal neuroblastoma Cured Svec et al. 2007

Weissella W. confusa Male 54 United States nonalcoholic steatohepatitis and hepatocellular carcinoma presented 2 months after an 
orthotopic liver transplant

Compromized Organ Transplant Harlan et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 58 Taiwan non hodgkin's lymphoma Compromized Immunodeficiency Vancomycin, 
ceftazidime

Death Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 68 Taiwan chronic obstructive pulmonary disease Competent Metabolism disorder / Organ 
failure

Ampicilline Death Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 62 Taiwan B cell lymphoma Compromized Immunodeficiency Vancomycin, 
ceftazidime

Death Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 92 Taiwan chronic renal failure Competent Metabolism disorder / Organ 
failure

Ampicilline Death Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 27 Taiwan thyroid goitre, akylosing spondylitis Compromized Immunodeficiency Amoxicillin Cured Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 62 Taiwan ischaemic bowel Competent Metabolism disorder / Organ 
failure

No Death Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 73 Taiwan cancerous peritonitis Compromized Immunodeficiency cefepime Death Lee et al. 2011
Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 52 Taiwan oesophogal cancer Compromized Immunodeficiency Amoxicillin Cured Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 8 Taiwan ileus Competent Metabolism disorder / Organ 
failure

Vancomycin, 
ceftazidime

Cured Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 64 Taiwan subarachnoid hemorrhage Competent Wound and/or Invasive procedure Amoxicillin Cured Lee et al. 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 34 United States Allogeneic hematopoietic stem cell transplant Compromized Immunodeficiency Vancomycin, 
aztreonam

Daptomycin Cured Salimnia et al. 2010

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 58 United States Third Degree Burns Competent Wound and/or Invasive procedure Vancomycin, 
imipenem

Daptomycin Cured Salimnia et al. 2010

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Male 48 India operated on for adenocarcinoma of the gastro-oesophageal junction and maintained on 
total parenteral nutrition

Compromized Total parenteral nutrition cefoperazone–sulbacta
m and metronidazole

Cured Kumar et al., 2011

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 60 South Korea Underlying Intramural Hematomas of the Aorta Competent ceftriaxone

teicoplanin 
plus 

piperacillin-
tazobactam

Cured Wonmok Lee et al., 2013

Weissella W. confusa 16S RNA sequence clustering Local Infection Abscess Female 94 Canada Prosthetic Joint Infection Competent Total knee arthroplasty Levofloxacin for her E 
coli bacteremia

Not Cured Medford etal., 2014

Weissella W. confusa 16S RNA sequence clustering Bacteraemia Bacteraemia / Septicaemia Female 63 United States mul- tiple surgeries, including end ileostomy. peripherally inserted central catheter 
(PICC) in place for 3 months for total parenteral nutrition (TPN)

Compromized Crohn’s Disease Vancomycin

daptomycin 
and 

piperacillin-
tazobactam

Cured Vasquez et al., 2015

Weissella W. confusa Maldi-Tof Bacteraemia Bacteraemia / Septicaemia Male 14 France Blastoma Chemiotherapy Compromized Blastoma Chemiotherapy
piperacilline + 
tazobactam + 
vancomycine

clindamycine 
+ amikacyne Cured Aberkane et al., 2017

Weissella W. confusa Maldi-Tof Bacteraemia Meningitis Male 78 Lebanon
Alzheimer's disease, diabetes mellitus type 2, coronary artery disease status post 
percutane- ous transluminal coronary angioplasty and insertion of two stents on 
clopidogrel

Compromized Immunodeficiency Vancomycin, cocktail Ampicillin Cured Cheaito et al., 2020

Weissella W. confusa Maldi-Tof Endocarditis Endocarditis Male 63 United Kingdom type 2 diabetes mellitus Compromized Immunodeficiency Amoxicillin Cured Hurt et al., 2021


