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ABSTRACT

 According to the data available at the World 
Data Center for Microorganism-WDCM from the 

World Federation for Culture Collection-WFCC, 
Chile has four registered culture collections that 
preserve 2777 microbial strains. At the global po-
int of view, the culture collections in Chile are in 
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different level of operation regarding its own in-
frastructure and compliancy with quality standards 
for preservation of strains and for services provide. 
The absence of funding to support the preservation 
of the Chilean microbial assets is a key issue for 
the development of the Chilean bioeconomy. Con-
sidering this, the Chilean culture collections started 
working together to establish the Chilean Network 
of Microbial Culture Collections (RCCCM, acron-
ym in Spanish). In this note, the establishment and 
operation of the RCCCM is presented and discus-
sed.

RESUMEN

 De acuerdo con los datos disponibles en 
el World Data Center for Microorganism-WDCM 
de la Federación Mundial para la Colección de 
Cultivos - WFCC, Chile tiene cuatro colecciones 
de cultivos registradas que preservan 2777 cepas 
microbianas. Desde el punto de vista global, las 
colecciones de cultivos en Chile se encuentran en 
diferentes niveles de operación con respecto a su 
propia infraestructura y cumplimiento con están-
dares de calidad para la preservación de las cepas 
y para los servicios que proporcionan. La ausencia 
de financiamiento para apoyar la preservación de 
los activos microbianos chilenos es un tema clave 
para el desarrollo de la bioeconomía chilena. Con-
siderando esto, las colecciones chilenas de cultivos 
comenzaron a trabajar conjuntamente para esta-
blecer la Red Chilena de Colecciones de Cultivos 
Microbianos (RCCCM). En esta nota se presenta y 
discute el establecimiento y funcionamiento de la 
RCCCM.

Microbial assets and the bioeconomy-based de-
velopment
 
 The bio-industries have played a signifi-
cant role in economic development of the countries 
around the World. Estimations for the bio-industry 
market have increased over the years. Furthermo-

re, according to the Organisation for Economic 
Cooperation and Development-OECD, within 20-
30 years ahead, bio-applications will be part of a 
daily life with better health, cleaner environment 
and more sustainable energy production. It will be 
translated in a better quality of life and well-being 
of people around the world (OECD, 2001).
 According to OECD, bioeconomy is defi-
ned as part of the economy that incorporates the 
value of the core of biological processes and bio-
renewable resources to produce better health and 
sustainable development. In this context, microor-
ganisms represent a treasure still intact to be used 
and to explore new functions and create new pro-
ducts with added-value.
 The microbial resources of our planet are 
vital to humanity’s economic and social develop-
ment. Microorganisms such as bacteria, archaea, 
viruses, viroids, filamentous fungi, yeasts, microal-
gae and protozoans, comprise the greatest numbers 
of organisms on Earth. Nowadays, the importance 
of ex situ preservation for the use of microbial re-
sources is undeniable. microBiological Resource 
Centres (mBRCs) are essential infrastructures to 
preserve microbial resources and serves as base 
for development of research in different scientific 
fields such as chemistry, biology, pharmacy, agri-
culture, biotechnology, etc.
 The quality control of microbial resour-
ces preserved and provided in mBRCs around the 
world is critical.  Only working based on internatio-
nal standard quality systems (Simões et al., 2016), 
mBRCs will be able to supply microbiological ma-
terials to their user’s communities with guaranty 
of harmonised international quality in compliance 
with the national and international legal frameworks  
(e.g., Convention of Biological Diversity and, more 
recently, the Nagoya Protocol).
 microBiological Resource Centres are per 
se an international issue. According to the data 
available at the World Data Center for Microorga-
nism-WDCM from the Word Federation for Cul-
ture Collection-WFCC, Chile has four registered 
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culture collections that preserve 2777 microbial 
strains (WDCM, 2016). Moreover, according to 
Overmann (2015) Andean Countries are recogni-
sed as little capacity building states, once eleven 
culture collection are available with the focus on 
microbiological strains from the Andean region.
 Chile is already a full member country of 
OECD with an economic and societal development 
that ranks it in a good international position (toge-
ther with European Union countries). In addition, 
expertise and infrastructure for scientific research 
and development is already available across the 
country.
 In contrast, the national scenario of the mi-
crobial culture collections is characterised by an 
absence of funding from both public and private 
sectors. Moreover, no clear guidance for microbial 
ex situ preservation and usage is observed in the 
country. For these reasons, Chile is not in a good 
situation concerning its culture collections as in-
frastructures of national interest. In this context, 
Chile is comparable to those situations found in the 
entire African continent and the Andean region of 
South America, as stated by Overmann (2015). In 
order to change the scenario of microbial culture 
collections in Chile, engaged and focused efforts 
in this subject are required.

Establishment and Operation of the Chilean 
Network of Microbial Culture Collections
 Facing the limitation of low availability of 
microbial resources and information, and in order 
to a better understanding about the Chilean nati-
ve microbial diversity, special efforts are required 
from public and private sector in Chile. It will cer-
tainly underpin the future of the economic develo-
pment of Chile, which will be translated in a well-
being for its society.
 The BIOREN-UFRO-Scientific and Tech-
nological Bioresource Nucleus of the Universidad 
de La Frontera, located at the Southern Chilean re-
gion of the La Araucanía, hosts the Chilean Culture 
Collection of Type Strains – CCCT/UFRO (http://

ccct.ufro.cl/). The CCCT/UFRO is a public service 
culture collection that preserves and supplies mi-
crobial strains, manly those related with the Chi-
lean biomes, that includes the Andean, Atacama 
Desert, Chilean Antarctic Territory, Pascua Island, 
and South American and Austral Pacific Ocean. 
The CCCT/UFRO is member of the WFCC and is 
registered at the WDCM under the number 1111. In 
January 2016, the CCCT/UFRO was the first Chi-
lean Microbial Culture Collection to join GCM-
Global Catalogue of Microorganisms (http://gcm.
wfcc.info/).
 In addition, the Instituto de Investigacio-
nes Agropecuarias-INIA, located at the Chilean 
Region of Bío Bío, hosts the Chilean Collection 
of Microbial Genetic Resources-CChRGM (www.
cchrgm.cl). The CChRGM is also a public servi-
ce culture collection that preserves and distribu-
tes microbial strains, manly bacteria and fungi of 
agricultural relevance. The CChRGM is member 
of the WFCC registered at the WDCM under the 
number 1067 and has acquired in 2012 the status 
of International Depositary Authority-IDA under 
the Budapest Treaty. In July 2016, the CChRGM 
join also the GCM.
 Located at the Metropolitan Region of 
Santiago de Chile, the Chilean Fungal Collection 
-ChFC is another public service culture collection 
that preserves and supplies microbial strains. The 
ChFC is hosted by the Universidad de Chile and 
its focus is on the clinical filamentous fungi and 
yeasts. The ChFC is member of the WFCC registe-
red at the WDCM under the number 1077.
 The Culture Collection of the Biotechno-
logy Center-CUC (www.centrobiotecnologia.cl), 
hosted by the Center of Biotechnology of the Uni-
versidad de Concepción, is also a public service 
culture collection that preserves and supplies mi-
crobial strains. It is located at the Chilean Region 
of Bío Bío and is registered at the WDCM under 
the number 830.
 Moreover, there are other public services 
Culture Collections in Chile operating at national 
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and international level that are not yet members of 
the WFCC. Overall, some of these Chilean infras-
tructures are high specialised culture collections, 
focused in specific taxonomic microbial groups 
providing services in its field of knowledge. In 
contrast, at the global point of view, the culture co-
llections in Chile are in different level of operation 
regarding its own infrastructure and compliancy 
with quality standards for preservation of strains 
and for services.
 Take into consideration the absence of fun-
ding to support the preservation of the Chilean 
microbial assets, the Chilean culture collections 
started working together to establish the Chilean 
Network of Microbial Culture Collections (RCC-
CM, acronym in Spanish).

 At the current stage, the RCCCM has been 
constructed based on a MoU-Memorandum of 
Understanding, which involves the follow Micro-
bial Culture Collections: CCCT/UFRO (WDCM 
1111); ChFC (WDCM 1077); CChRGM(WDCM 
1067); the Microalgae Collection of Atacama 
Desert-MCAD, hosted by the Universidad de An-
tofagasta (Antofagasta, Chile); the Chilean Cul-
ture Collection of Filamentous Fungi and Yeasts-
CCHFL, hosted by the Austral University of Chile 
(Valdivia, Chile); the Microbial Culture Collection 
of the Universidad Mayor-MCCUM, hosted by 
the Universidad Mayor (Santiago de Chile, Chi-
le); the Colección de Recursos Microbianos de In-
terés Industrial - CRMIICB-UdeC, hosted by the 
Universidad de Concepción (Concepción, Chile), 

Figure 1: Geographical distribution and the contact person of each Culture Collection in Chile. The 
members of the WFCC have their registration WDCM number mentioned.
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and the Colección Chilena de Hongos Patógenos 
Emergentes – CCHHE, hosted by the Universidad 
de Valparaíso (Valparaíso, Chile)(Figure 1).
 With the MoU drafted (Figure 2 a) the 
RCCCM was established in October 2015 and 
the kick-off meeting took place at the BIOREN-

UFRO (Universidad de La Frontera, Temuco) at 
November 16th 2015 (Figure 2 b). Currently, the 
RCCCM’s MoU is under juridical evaluation to be 
signed by each member of the RCCCM. In addi-
tion, the Chilean Arms participates in the RCC-
CM as Invited Observer without right to vote and 

Figure 2: a) Part of the RCCCM’s MoU under evaluation. b) Photography of the first meeting held 
at BIOREN-UFRO (Temuco, Chile) for the establishment of the RCCCM. From the left to the right: 
Ms. Alejandra Teneo (representative of the Department of Control of War Material, Chile), Dr. Patricio 
Godoy (Head of CCHFL), Dr. Maria de La Luz Mora (Director of BIOREN-UFRO), Dr. Cledir Santos 
(Head of CCCT/UFRO), Dr. Luis Zaror (Deputy of MCCUM).

a)

b)
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is represented by the Army Major Marisol Oryan 
(moryan@dgmn.cl, Biological Weapons Conven-
tion Department of Control of War Material, San-
tiago of Chile). 
 The RCCCM’s MoU establishes the gene-
ral bases for cooperation between the parties (i.e. 
the Microbial Culture Collections underwritten in 
the “List of Members Signatories”). Moreover, ac-
cording to the MoU, the Parties agree to work in 
agreement to implement Quality Standards accor-
ding to the Best Practice Guidelines established by 
the OECD for Microbial Resources Centres-mR-
BC (OECD, 2007) (Figure 3). 

 It means that the main aim of the RCCCM 
is the harmonisation of the quality of biological 
material preserved and its related data and provi-
ded services to support the development of the Chi-
lean bioeconomy based on the knowledge through 
clean and eco-friendly biological processes. It will 
surely help Chile to become a more competitive 
economy based on the knowledge.
 Researchers belonging to these culture co-
llections are working together to move forward in 
the concept of mBRC in Chile, where each pre-
served strain has to be submitted to a battery of 
morphological, physiological and molecular tests 
for its identification and characterisation. In order 
to determine the strains identity, as part of the au-
thentication process, these traits are compared with 
the description of each taxa.
 The establishment of a specialised natio-
nal distributive infrastructure for microbial pre-
servation (national mBRC, Figure 5) focused on 
the economical and societal developments of Chile 
is pivotal. The preservation and availability of the 
microbial assets, and their associate information, 
in this distributive mBRC, will contribute to Chile 
gain a competitive position at international level. 
The conection of the RCCCM with other national, 
regional and global microbial culture collection 
networks and Initiatives will help Chile to leave 
the current situation of spectator and led the coun-
try to a key player at international level (Figure 5).
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Figure 3. Cover of the OECD best practice guide-
lines for Biological Resources Centres.
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Figure 5. National, Regional and Global Microbial Culture Collection Networ-
ks and Initiatives established around the World. Their integration is currently an 
important issue.

Figure 4. Proposed distributive and infrastructure for microbial preservation at national level in Chile.
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