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ABSTRACT

Transcriptomic sequencing together with bioinformatic analyses and an automated annotation
process led us to identify novel phytochelatin synthase (PCS) genes from two extremophilic
green algae (Chlamydomonas acidophila and Dunaliella acidophila). These genes are of
intermediate length compared to known PCS genes from eukaryotes and PCS-like genes from
prokaryotes. A detailed phylogenetic analysis gives new insight into the complicated
evolutionary history of PCS genes and provides evidence for multiple horizontal gene transfer
events from bacteria to eukaryotes within the gene family. A separate subgroup containing PCS-
like genes within the PCS gene family is not supported since the PCS genes are monophyletic
only when the PCS-like genes are included. The presence and functionality of the novel genes in
the organisms was verified by genomic sequencing and qRT-PCR. Furthermore, the novel PCS
gene in Chlamydomonas acidophila showed very strong induction by cadmium. Cloning and
expression of the gene in Escherichia coli clearly improves its cadmium resistance. The gene in

Dunaliella was not induced, most likely due to gene duplication.
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INTRODUCTION

Contamination of soil and water by toxic heavy metals poses a major environmental hazard due
to their toxicity and accumulation behavior [1]. Thus, metals are among the most studied
polluting agents. Heavy metals are usually toxic because they displace endogenous metal
cofactors from their cellular binding sites, undergo aberrant capping reactions with the thiol
groups of proteins and thiol containing coenzymes, and promote the formation of active oxygen
species [2]. Of the various detoxification pathways activated in plants under heavy metal stress,
increased synthesis of sulfur containing defense compounds, namely cysteine, glutathione (GSH)
and phytochelatins (PCs), is considered to be of prime importance for their tolerance and
survival [3, 4]. In addition to a variety of plants, their synthesis is also increased in algae and

fungi [4-5] upon metal exposure.

Phytochelatins (PCs) mediate high-affinity binding and contribute to detoxification of heavy
metal ions and metalloids, such as cadmium or arsenic, by promoting the vacuolysosomal
sequestration of heavy metals [6]. These compounds are enzymatically synthesized from
reduced glutathione (GSH) and related thiols in a y-glutamyl-cysteinyltranspeptidation reaction
catalyzed by phytochelatin synthase (PCS). Genes encoding phytochelatin synthases have been
found in all vascular plants as well as some algae, fungi, diatoms and invertebrates [4, 7-9].
However, studies regarding PCS gene expression levels have only been examined in a few
vascular plants and, in many cases, the results have been contradictory [10-12]. In addition to
the eukaryotic full-length phytochelatin synthase genes, PCS-like or half-size PCS proteins were
detected initially in prokaryotes (reviewed by Rea et al. [2]). These proteins were described to
have a similar N-terminal but lack the more sequence-variable C-terminal, being therefore
shorter (220-237 compared to 421-506 amino acid residues). Since then, PCS-like genes have
also been reported in some eukaryotes (e.g. fungi: Saccharomyces pombe, Phytophtora
infestans, Dictyostelium discoideum; heterokonta: Tetrahymena thermophila; metazoan:
Caenorhabditis elegans, Hydra magnipapillata, Strongylocentrotus purpuratus) with scattered

distribution but the functionality of these transcripts has largely remained untested [13-14].

Most studies concerning heavy metals and microorganism physiology are related to
environments polluted by industrial and domestic wastes. Only little is known about the toxicity

of these substances in environments with a natural, non-anthropogenic source of high levels of
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heavy metals, such as extreme acidic ecosystems. Acidic environments tend to contain unusually
high concentrations of heavy metals, because their solubility increases markedly as the pH
decreases [15]. Despite these extreme environmental conditions, a large number of prokaryotic
and eukaryotic organisms have been identified to live in the presence of high concentrations of
heavy metals [16-17]. Acidophiles can survive in £1000-fold higher heavy metals amounts than
neutrophilic microorganisms [18]. These highly metal resistant organisms seem to have multiple
and/or more efficient active resistance systems than neutrophiles [19]. Modern biotechnological
methods like high-throughput sequencing of non-model organisms that live in extreme habitats
can help to understand the metabolism that allows these organisms to live in their environment

and also enable the discovery of novel chemical components.

In a recent study on genes affected by copper excess in a strain of the microalga
Chlamydomonas acidophila isolated from Rio Tinto (one of the largest extreme acidic
environments described until now), transcripts with a putative function related to stress and
heavy metal detoxification were identified from a de novo transcriptomic assembly [20]. Several
of these transcripts got a best blast hit in other organisms than green algae. One of these, a
transcript annotated as a glutathione gamma-glutamyl-cysteinyl-transferase (synonymous to
PCS), was hypothesized to represent a novel gene absent in other green algae. A putative PCS-
like transcript was later also found in another microalga, in a Dunaliella acidophila strain isolated
from the same environment [21]. The present study aims to: 1) Characterize these novel PCS
genes by additional sequencing to recover the complete genes. 2) Analyze their protein domains
and transmembrane topology. 3) Study their functionality and induction under cadmium
exposure. Cadmium was selected because its immense water solubility determines its wide
distribution in aquatic systems and, its relatively high mobility in comparison to other metals,
makes it a metal of major concern in environmental contamination [22-24]. A phylogenetic
analysis was performed in order to uncover relationships between PCS genes in plants, bacteria

and green algae and to interpret their evolutionary history.

MATERIAL AND METHODS

Algae cultivation and exposure to Cadmium



Chlamydomonas acidophila strain RT46 was collected from water samples taken in 2010 at the
CEM station of Rio Tinto (SW Spain) [17], and isolated to grow in the presence of antibiotics,
vancomycin 50 pg/mL, cefotaxime 100 pg/mL and chloramphenicol 15 pg/mL (Sigma Aldrich,
MO, US), on agar plates made with 0.22 um-filtered river water. Clonal cultures were grown in
50-ml flasks in K medium [25] at pH 2 under an illumination of ca. 70 microE s-1 m-2 irradiance

provided by day-light fluorescent tubes, 16:8 h LD cycle at 202C.

Dunaliella acidophila RT5 was also collected in 2010 at RICHI sampling station, and grown in
ARTIl medium (developed in our laboratory, see Online Resource 1) at pH 2. When the
cultivations reached stationary stage, the cultures were exposed to a Cd solution CdCl; 2 % H,0
(Panreac Quimica, Barcelona, Spain). Cultures were maintained during 1h, 3h and 24h with a
final concentration of 1 uM. Cells were collected in 50 ml Falcon tubes and centrifuged for 5 min

at 5000 rpm. Pellets were frozen with liquid nitrogen and stored at -80 °C until RNA extraction.

Nucleic acid extraction

Total RNA was extracted with TRI Reagent® Solution (Thermo Fisher Scientific, MA, US) following
manufacturer’s protocol. To remove possible DNA contamination the samples were treated with
DNase | (RNase free) (Thermo Fisher Scientific). DNA was extracted from cultures not exposed to
cadmium using the Wizard® Genomic DNA Purification Kit (Promega Corporation, WI, US) or
PurelinkTM Genomic DNA Mini Kit (Thermo Fisher Scientific). DNA and RNA quality were
determined spectrometrically (Azs0/A280> 1.8) using a NanoDrop ND-1000 spectrometer

(NanoDrop, DE, US).

Primer design

Primers for amplification of the full-length genes (CaPCS1, CaPCS2 and DaPCS1) as well as qRT-
PCR, and cloning and expression of CaPCS2 were designed using the program Primer3
(http://frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi) with default settings. Due to high
variability in the PCS transcripts, species specific primers were needed. In quantitative reverse
transcription PCR (qRT-PCR) 18S rRNA [26] and actin were both used as housekeeping genes to
normalize gene expression. All primers used in this study together with optimal annealing

temperatures are listed in Table 1.



PCR amplification, cloning and sequencing

PCR amplifications (Bio-Rad Tetrad 2, Bio-Rad, CA, US) of DNA were performed in 25 pl-reactions
following the recommendation for GoTaq® DNA Polymerase (Promega Corporation). PCR
settings were as follows: 2 min 95°C, 35 cycles (1 min 95°C, 1 min primer specific annealing
temperature, 1 min 72°C), 10 min 72°C. The number of cycles to 40 was frequently used for
obtaining stronger products. The PCR products were separated on a 1% agarose gel and
visualized with ethidium bromide using 50 bp DNA ladder (Thermo Fisher Scientific) for size
determination. The amplification specificity and efficiency were tested and one primer pair was
discarded due to unspecific amplification. The amplified products for each primer pair were
cloned with the TOPO TA Cloning kit (Thermo Fisher Scientific) and sequenced on an Applied
Biosystems 3730x/ DNA Analyzer (Thermo Fisher Scientific) using M13pUC primers and BigDye
Terminator v3.1 Cycle Sequencing Kit (Thermo Fisher Scientific). The sequences were edited
manually with PhyDE® v1.0 [27] and primer sequences eliminated before submission to

GenBank (accession numbers KT348512 - KT348515).

Occasional non-specific amplification of the target region in Dunaliella acidophila was detected.
Strong amplification of the non-specific products was detected using a gradient annealing
temperature program (1 min 95 °C, 40 cycles (1 min 95 °C, 1 min 53 2C — 57 2C, 1 min 72°C, 10
min 72 °C).

Quantitative reverse transcription PCR (qRT-PCR)

For gRT-PCR, protocols established by Diaz et al. [28] were followed, except that the annealing
temperature was 55°C and actin (ACT1) was used in addition to 18S as endogenous control
gene. ACT1 primers were modified from the Tetrahymena gene TTHERM_00190950 available on
the Tetrahymena Genome Database (TGD) [29]. The cDNA synthesis was carried out using 3 ug
RNA in 20 pl-reaction, according to the protocol supplied by 1st Strand cDNA Synthesis kit (AMV,
Roche, Basel, Switzerland). All gRT-PCR reactions were carried out in an iQTM5 multicolor Real-
Time PCR detection System (Bio-Rad) apparatus with the following cycling conditions: (i) 5 min
at 95°C to denature reverse transcriptase, (ii) 40 cycles of 95°C for 30 s, 55°C for 30 s and 72°C
after 20 s. Both NTC (no template control) and RT minus control were negative. The real-time
dissociation curve was used to check primer specificity and to confirm the presence of a unique

PCR product. Standard curves were obtained using 10-fold serial cDNA dilutions and
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determining the Ct (cycle threshold) values. The standard line parameters (amplification
efficiency, slope and correlation coefficient) are reported in Online Resource 2. Analysis of
relative gene expression was carried out according to the Standard-curve quantification method
[30] from at least four independent experiments (each performed in duplicates). Only CaPCS2
was amplified with gRT-PCR, since CaPCS1 was not in the focus of this study and reliable results

would not be possible to obtain for DaPCS2 due to assumed gene duplication.

Cloning and expression of the novel PCS gene (CaPCS2) from C. acidophilainE. coli

The CaPCS2 gene was amplified and cloned in the plasmid pdr111 using the following primers:
FQUpPHIN and FQLoNHE, which contain the restriction sites Hindlll and Nhel required for
subsequent subcloning. Plasmid pdr111 was a gift from D. Rudner (Harvard Medical School) and
contains the hyper-SPANK promoter, upstream of the cloning site, which is inducible by IPTG.
Primer FQUpHIN contains a bacterial ribosomal binding sequence to promote the expression the
CaPCS2 gene in E. coli. PCR reaction was carried out using cDNA as DNA template in 20 pl
reaction containing: 1x PCR buffer 1 (Expand Long Template PCR System, Roche) with 17.5 mM
MgCl2, 350 uM each dNTP, 300 nM each primer, 3.75 U (0.75ul) Expand Long Template enzyme
mix (Roche) and 1 ul of cDNA. Amplification was carried out with the following cycling

conditions: 2 min 94°C, 39 cycles (1 min 94°C, 1.5 min 56°C, 1.5 min 72°C), 10 min 72°C.

A unique PCR fragment of approximately 850 bp corresponding to the complete ORF of CaPCS2
gene was gel purified with the QIAquick extraction gel (Qiagen, Hilden, Germany), digested with
the restriction endonucleases Hindlll (Roche) and Nhel (Roche) and ligated into pdrl11 plasmid.
Chemically competent Escherichia coli DH5a were transformed with pdr111 plasmid containing
the cloned CaPCS2 gene. Bacterial plasmids were isolated with QlAprep Spin Miniprep kit
(Qiagen). The growth medium for transformed bacteria was supplemented with 50 pg ml-1

ampicillin to prevent loss of the plasmid in E. coli.

Analysis of Cadmium resistance in E. coli clones

The cadmium resistance was analyzed by the minimum inhibitory concentration (MIC) using
serial dilutions 0-100f E. coli clones in LB solid medium (Luria Bertani medium, Laboratorios
Conda, Madrid, Spain) and with growth curves by measured the optical density at 600nm

(OD600). Bacteria carrying the plasmid pdr111 without the gene CaPCS2 cloned were used as



negative control. The MIC were determinate pipetting 4 pl of each dilution (0-10%) onto LB solid
medium containing 200-500 uM CdCl, 2 ¥ H,0 (Panreac Quimica). The cultures were maintained
during 16-24h at 379C. For the growth curves, OD600 was measured every 60 min by using a
microplate reader (Tecan Genios, Mannedorf, Switzerland) at 37°C for 50 cycles (49 h) as
described in Mirete et al. [31]. At least 3 different clones in LB (non-treated) and LB
supplemented with 300 or 500 uM CdCl, (treated clones) were analyzed. The pdrl11 vector
contains a hyper-SPANK promoter, which makes it inducible by IPTG. For this reason, MIC
determination and growth curves were carried out in the presence or in the absence of 1 mM

IPTG.

Characterization of novel genes

To form a complete picture of the genes both genomic and transcriptomic sequences were used.
Transcripts were detected from de novo assemblies of C. acidophila [20] and D. acidophila [21]
and in addition the corresponding sequences from another assembly for C. acidophila (Olsson et
al. unpubl.) were retrieved. Sanger sequencing on genomic DNA was used to complement the
information. A flowchart (Online Resource 3) outlines the process from culture to extraction to

analyses and shows which assemblies are used in the current study.

Protein characterization

The nucleotide sequences were translated to amino acids using ExPASy translation tool [32]. The
novel predicted proteins were further characterized using the web-server version of HMMER
[33] to identify protein domains and the Phobius web-server [34] to predict transmembrane

topology and signal peptides.

Identification of similar PCS coding sequences and phylogenetic analyses

The novel PCS transcripts were used as queries in BLASTx searches [35] against all protein
sequences available in GenBank (nr database downloaded in April 2013) and the most similar
sequences were downloaded. The number of species and different isoforms in closely related
species of well represented groups like land plants were limited. Sequences were aligned with
Mafft [36] using alignment option FFT-NS-I. The alignment was manually edited in PhyDE® v1.0
[27] by excluding ends of the alignments which could not be confidently aligned due to length

differences and ambiguities in homology assessment, including the variable C-terminal domain.
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Bayesian analyses were performed with MrBayes v3.2.1 [37], applying search strategies
suggested by [37-38]. Calculations of the consensus tree and of the posterior probability of
clades were performed based upon the trees sampled after the chains converged. Consensus
topologies and support values from the different methodological approaches were compiled

and drawn using TreeGraph?2 [39].

RESULTS AND DISCUSSION

Transcripts coding for novel PCS genes

A full-length PCS from Chlamydomonas acidophila was detected and named as CaPCS1.
Transcripts annotated as putative phytochelatin synthases or phytochelatin synthase-like genes
in C. acidophila and Dunaliella acidophila were identified as novel genes and named CaPCS2 and
DaPCs, respectively. Both of them had best BLAST hits in bacteria, but there are a few eukaryotic
sequences among the most similar sequences as well (Blast results are provided in Online
Resource 4). The nucleotide sequences have substantial differences between them and only the
translated amino acid sequences can be aligned. The genes are illustrated in Figure 1. Additional

information on the introns is represented in Online Resource 5.

Characterization of the full-length PCS CaPCS1 from Chlamydomonas acidophila

The transcript that was similar to known PCS from plants and green alga from C. acidophila,
CaPCS1 is 425 amino acids long and contains four introns. Seven different isoforms of the gene
were detected. In the predicted 3'UTR (238 bp) two isoforms show a 66 bp long gap, indicating
alternative polyadenylation of UTR. Alternative polyadenylation of UTR (APA-UTR) is a
widespread phenomenon in eukaryotic cells [40] including Chlamydomonas reinhardtii [41] but

has not been documented in C. acidophila.

There are some differences between the transcripts obtained from the different assemblies
used in this study. From the de novo assembly by Olsson et al. [20] two different transcripts
were obtained of which one (KT348511) is almost identical with the genomic sequence obtained
by Sanger sequencing, while the other KT447466 has a unique 58 bp long insertion. Also the
sequences from the other transcriptome assembly (Olsson et al. unpubl. corresponding

sequences presented in Online resource 6) show several differences, most importantly in the
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5’UTR of two of the sequences (comp17619 c0_seg4 and comp17619_c0_seqb6 depicted in Fig.
2). Due to these differences it is hypothesized that two copies of the gene exist. The transcript
with the longest open reading frame, which was congruent with the genomic sequence

(KT348511), was used for the characterization of the gene.

Characterization of CaPCS2 from Chlamydomonas acidophila

CaPCS2 consists of four exons and three introns, with a predicted open reading frame of 285
amino acid residues. Alternative polyadenylation of the UTR is present also in this gene; in the
eight isoforms covering a 1288 bp long stretch of predicted 5’UTR regions common to all

isoforms alter with regions present in only some of the isoforms (Online Resource 7).

A deletion of a nucleotide 235 bp after the beginning of the last exon was detected in the
transcript assembled for this study compared to an existing one [20]. Since the deletion occurs
in the coding sequence it affects the open reading frame of the gene. The genomic sequence
was congruent with the transcript from our previous study (GBAH01012416), which was
therefore used for the characterization of the gene for this inconsistent part (depicted in Figure

1),

Characterization of DaPCS from Dunaliella acidophila
Two isoforms of DaPCS1 (comp2951_c3_seql and comp2951_c3_seq2) were predicted in the de
novo transcriptome assembly of Dunaliella acidophila [21] corresponding accession numbers

KT348509 -KT348510). One of them has five and the other eight introns (Figure 1).

The nucleotide sequence of contig comp2951 c3 seql is longer than comp2951 c3 seq2 but
there is an alternative stop codon TAA (instead of CAA coding alanine), which ends the open
reading frame. The open reading frame of contig comp2951 c3_seq2 has 390 amino acid
residues including a complete phytochelatin synthase domain (pfam 05023) of 293 amino acids
as well as a signal peptide and inwards orientated transmembrane domain. Contig
comp2951 c3 seql has a shorter open reading frame of only 238 amino acids with a truncated
phytochelatin synthase domain and neither signal peptides nor transmembrane domains are

detected.
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Amplification of DaPCS yielded in addition to the expected amplification product unspecific
amplification products, observed by gel electrophoresis. Two different products differing about
650 bp in size were cloned and sequenced (see material and methods and Online Resource 8).
The sequences are otherwise identical for the overlapping parts except for two differing
nucleotides, suggesting gene duplication in this haploid organism. The sequence of the larger
product is congruent with the other genomic and transcriptomic sequences and thus probably

represents the prevalent gene copy.

Gene expression of the novel CaPCS2 gene

Gene expression analysis of the CaPCS2 gene (Chlamydomonas acidophila) was carried out
under cadmium treatment using qRT-PCR. The relative mRNA expression levels of target gene
were normalized against the levels of actin and 18S rRNA. Statistical analysis for gRT-PCR fold
induction indicates that there is a significant difference between the cadmium treatment and
the control (Pair Wise Fixed Reallocation Randomisation test, p<0.01). The gene showed a very
strong induction (1275.3 fold induction, + 218.8 SD) at three hours, which flatten out at 24 hours

(47.8 fold change, + 24.1 SD).

As discussed above, it is likely that DaPCS is duplicated, which explains the difficulties involved in
the DNA amplification of this region. For this reasons gRT-PCR amplification was not performed
on DaPCS. The focus of our study is on the novel PCS genes, and therefore the function of the
full-length CaPCS1 gene was not investigated in detail. Furthermore, different isoforms might be
differently expressed thus introducing errors to the measurements. The results by Ramos et al.
[10] showed that the regulatory mechanisms of PCS expression in plants is very complex

including alternative splicing and gene duplication events.

Expression and cadmium resistance of CaPCS2 in E. coli clones

The cadmium resistance analyzed by the minimum inhibitory concentration (MIC) as explained
in material and methods clearly shows that the expression of CaPCS2 gene in E. coli improves
their resistance to Cd (Fig. 3). The effect is observed on LB solid medium with the highest tested
concentration (500 uM) of Cd. In addition, the growth curves on liquid LB of the strain
expressing CaPCS2 in the presence of Cd confirm this result. The effects of Cd in a liquid medium

are different from solid medium, and the improved resistance to cadmium was better observed
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in LB broth with 300 uM added Cd (Fig. 4). In spite of the hyper-SPANK promoter in the used

pdr111 plasmid, which controls the expression of the inserted gene CaPCS2 and is inducible by
IPTG, addition of IPTG has no significant effect on the cell growth. This could be caused by the
transcription of the gene from another constitutively promoter in the plasmid, which dims out

the effect of IPTG.

Phylogenetic analyses of phytochelatin synthases

The results of the phylogenetic analyses show different topology from the expected one based
on known species relationships. The only large clade reflecting phylogenetic relationships of
organisms is the clade that contains known PCS genes from land plants and green algae. Even
within this group some species, such as lotus and Volvox carteri, have different variants or
copies of the gene, which were not always monophyletic (Fig. 5). Indeed, many plant species are
known to have at least two PCS genes [10, 13]. The PCS genes from other organisms do not form
monophyletic groups congruent with species phylogenies and many of the branches remain
unresolved or with low support. Some smaller clades containing bacteria, metazoa or fungi get
statistical support but none of them includes all the PCS genes of the group of organisms
present in the analysis. Genes from cyanobacteria have a basal position in the phylogenetic tree

and do not form a clade.

The full-length PCS (CaPCS1) present in Chlamydomonas acidophila is located in a clade
containing PCS from other green algae. No similar transcripts from Dunaliella acidophila or other
publicly available Dunaliella sequences were found. This could, however, be due to limited data
available for the genus Dunaliella. The novel PCS transcripts (CaPCS2 from Chlamydomonas
acidophila and DaPCS1 from Dunaliella acidophila) cluster together but are distinguished by long
branches due to very different amino acid sequences between them (Fig. 5and Online Resource

9).

The scattered distribution of PCS genes in nature

For a long time, researchers have been puzzled by the high constitutive expression of PCS genes
in different plant tissues [2]. This is especially peculiar if we assume the presence of high heavy
metal concentrations to be an exclusively recent phenomenon caused by human activity like

mining. It might be, however, that high heavy metal concentration has been a much more
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severe problem for organisms early in the earth’s history and especially arsenic and cadmium
comprised a major threat to incipient life forms [42-43]. Indeed, all life forms have evolved
strategies to cope with these heavy metals. The best-characterized metalloid resistances are
encoded by the ars operons of Gram-negative and Gram-positive bacteria, which are non-
specialized in the way that they share common organization and genes including repressors of
resistance to Zn(ll), Cd(ll) and Pb(ll) (e.g. [44]. If life did emerge in waters rich in ionic metals,
resistance to these compounds would probably be a very ancient trait, as suggested by Rosen
[45]. Basal plants including mosses and other bryophyte lineages were for a long time supposed
not to have PCS genes [13]. Recent results show the opposite, and the presence of constitutively
expressed and functional phytochelatin synthases was demonstrated in all the bryophyte
lineages by Petraglia et al. [46]. The presence of PCS genes in bryophytes were assayed by
western blotting, in vitro activity and by measuring glutathione and phytochelatin contents but
the genes have not been sequenced and were therefore not included in our phylogenetic
analysis. It is thus not clear if PCSs are key innovations to extreme habitats or ancestral traits,
and why they haven’t been downregulated or lost through evolution. One plausible explanation
would be that PCS serve other physiological functions beyond cadmium or arsenic

detoxification, which has been suggested by some authors [9, 14].

According to our results PCS genes probably have a bacterial origin and were subsequently
inherited to different groups, in some cases multiple times. Bacterial origin is also supported by
the domain structure and size of the PCS genes, the bacterial genes being smaller. It has been
noted earlier that PCS genes have a non-monophyletic distribution across kingdoms [14] but a
comprehensive phylogenetic analyses including PCS genes from both eukaryotes and
prokaryotes has not been made earlier. It has been suggested earlier that there might be
horizontal gene transfer events involved in the PCS genes in metazoa and fungi [14] and even
among vascular plants [10]. Our results confirm that the evolutionary history of these genes is
indeed hard to elucidate and show that prokaryotic genes have to be included to resolve their
phylogeny. The complex evolution of the PCS genes involves several gene duplications and

losses or independent insertions of the full-length PCS genes in plants and green algae.

The great differences in the amino acid composition and sequence length between the novel

PCS genes DaPCS and CaPCS2 point to an ancient horizontal gene transfer event, although two

13



independent events could also be possible. Horizontal gene transfer (HGT) from bacteria can be
beneficial for eukaryotic organisms to survive in adverse conditions [47] and seems to be more
common in algae than in vascular plants [48]. Recent studies have emphasized horizontally
acquired key genes in adaptation to extreme and rapidly changing environments in other
extremophilic algae [49-50]. The novel PCS genes characterized in this study represent a likely
example of genes that enable the organism to invade ecological niches otherwise unavailable, in

this case an environment toxic for most other organisms.

CONCLUSIONS

Novel PCS genes from two extremophilic green algae are characterized in this study. The results
of the phylogenetic analysis oppose the separation of prokaryotic PCS-like genes and suggest
multiple horizontal gene transfer events from bacteria to eukaryotes within the PCS gene family.
Further functional and structural analyses are needed to understand in detail the role of PCS
both in heavy metal detoxification and other possible functions. The gene CaPCS2 increases
cadmium tolerance in bacteria but it remains to be seen if the novel genes are transferable to

vascular plants since this could be of potential interest for crop science and phytoremediation.
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TABLES

Table 1. Oligonucleotide primers used in the study. For each region, all forward (F) and reverse
(R) primers are indicated as well as optimal annealing temperature, target species and
references if not designed for this study. Primers used for quantitative reverse transcription PCR
are marked with an asterisk *. Primers used for cloning and expression of the novel PCS gene in

Chlamydomonas acidophila (CaPCS2) are marked with an exclamation mark .

FIGURE LEGENDS

Fig. 1 Structures of the predicted genes DaPCS1, CaPCS1 and CaPCS2. Composition of exons
(black, numbered E1, E2, etc.) including untranslated regions (gray) and introns (white) of the
three genes is given in bp and drawn to scale. An asterisque (*) indicates that only

transcriptomic data is available for the UTR

Fig. 2 A partial sequence alignment of the predicted 3’UTR in CaPCS1 from Chlamydomonas
acidophila. The sequences from different assemblies (2227 isotig04503 from the assembly by
Olsson et al. 2015 and comp17619_c0_seq4 and comp17619_c0_seq6 from a Trinity assembly
based on merged data from 454- and Illumina sequencing) show differences in both nucleotide
composition and length. Clustal format uses special characters to indicate that all residues in the

column are identical (*), conserved (:) or semi-conserved substitutions have been observed (.)

Fig. 3 A) Drop assay using serial dilutions 0-10* of E. coli DH5 a negative control and E. coli DH5a
with CaPCS2 gene cloned into pdr111 vector in LB platessupplemented with 50 pg ml*
ampicillin. B) E. coli DH5a negative control in LB with 500 uM Cdand50 ug ml* ampicillin. C) E.
coli with CaPCS2 gene cloned into pdr111 vector in LB with 500 pM Cd and50 pg ml* ampicillin.

Fig. 4 Growth curves of Escherichia coli in LB broth supplemented with 300 uM of Cd in presence

(+IPTG) or absence (-IPTG) of ImM IPTG. NC= Escherichia coli negative control. CaPCS2=

Escherichia coli cells carrying plasmids with CaPCS2 gene.
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Fig.5 Phylogenetic relationships based on the novel PCS-like genes and the most similar genes
obtained with a BLASTX search against NCBI’sdatabases. The tree represents the majority
consensus of trees sampled after stationarity in the Bayesian analysis. Posterior probability
values from the Bayesian inference equal or greater than 0.50 are shown above each branch.
The tree is unrooted. The amino acid alignment was 383 aa long. The kingdoms of each clade are

indicated. A miniature phylogram of the consensus tree is depicted to show the branch lengths

ONLINE RESOURCE CAPTIONS
Online Resource 1 ART Il medium used for the cultivation of Dunaliella acidophila strain RT5.

The volume was brought to 1l with distilled water and the pH adjusted with 0.1N H,SO,.

Online Resource 2 Quantitative reverse transcription PCR standard-curve parameters for target
gene (novel phytochelatin synthase in Chlamydomonas acidophila CaPCS2) and the expression
control (housekeeping) genes 18S rRNA and actin. E= amplification efficiency, S= slope, R?=

correlation coefficient.

Online Resource 3 Flow chart on the process from culture to extraction to analyses for the

sequences used in the current study.

Online Resource 4Results for BLASTx search using the open reading frame of transcripts coding

for CaPCS2 (isotig12422) and DaPCS (comp2951_c3_seql and comp2951 c3_seq2) as query.
Online Resource 5 Introns in the predicted PCS genes from C. acidophila and D. acidophila.
There are three spliceosomal introns in CaPCS2, four in CaPCS1 and three in DaPCS1. The introns

are either the most common GT-AG splice site or variations of it.

Online Resource 6 Different contigs of component comp17619_cO coding for the CaPCS1 gene

in Chlamydomonas acidophila.

22



Online Resource 7Different contigs of component comp11852_c0 coding for the CaPCS2 gene in

Chlamydomonas acidophila.

Online Resource 8PCR products amplified in Dunaliellaacidophilastrain RT5 using gradient
annealing run on 1% agarose gel (1X TBE). The gel electrophoresis shows amplification of
products sized 1198 bp and 542 bp and several non-specific amplification products. The intensity
of the non-specific bands depends on the used annealing temperature and PCR program. Wells
1: Ladder 1kb (Promega Corporation), marker sizes from 250 kb to 10000 kb, well2: annealing
52-55°C. Well 3: annealing 55-60°C.

Online Resource 9 Phylogram based on the novel phytochelatin synthase genes and the most

similar genes obtained with a BLASTx search against NCBI’s databases. The tree represents the
majority consensus of trees sampled after stationarity in the Bayesian analysis. PP values from
the Bayesian inference > 0.50 are indicated above each branch. The amino acid alignment was

383 aa long.
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Primer name 5' Sequence 3' F/R Ann. °C | Target species | Author
CaPCH2_1F TCACACGAAGGACAAAAGGC F 57 C. acidophila This study
CaPCH2_2F CCAGGGTCATCACTCTCCAA F 53 C. acidophila This study
CaPCH2_1R TGCAATTGGAGAGTGATGACC R 57 C. acidophila This study
CaPCH2_3F* TGGGATTGGGATATTGTGCT F 55 C. acidophila This study
CaPCH2_2R* ATCTGTTTATGCCCCTGCAC R 55 C. acidophila This study
CaPCH2_3R AGTGTCATCAAATGATGTTGCAG R 57 C. acidophila This study
CaPCH1_1F TGAATACAACAGCGCCACAT F 60 C. acidophila This study
CaPCH1_1R GCTCTCCACAAACATGCTCA R 60 C. acidophila This study
CaPCH1_2R TCCTCCCCACTCCTACACAC R 60 C. acidophila This study
DaPCH2_1F TTGTGAAGATGAGGGCATGT R 57 D. acidophila This study
DaPCH2_2F ACATCAGGCCCAACATAACG F 57 D. acidophila This study
DaPCH2_1R GCTGCGTCTGAACATCTCAA R 57 D. acidophila This study
DaPCH2_3F GCTTGTCCCTTGAAGACCTG F 57 D. acidophila | This study
DaPCH2_2R TGCACGTTACATTCCTGCTC R 57 D. acidophila This study
18SrRNAF* TCAACTTTCGATGGTAGGATAGTG F 55 D. acidophila, Fei et al. 2010

C. acidophila,

C. reinhardtii
18SrRNAR* CCGTGTCAGGATTGGGTAATTT R 55 D. acidophila, Fei et al. 2010

C. acidophila,

C. reinhardtii
RT46_ACT1* CTCACTCTCAACATTCCAGCAA F 55 C. acidophila, Modified from

TTHERM_00190950
RT46_ACT2* GGGCCCGCTCTCATCATACTC R 55 C. acidophila Modified from
TTHERM_00190950
FQUPpHIN! TCAGTAAAGCTTAAAGGTGGTGAACTACTATGC | Left 58 C. acidophila This study
AGGACCCTGCTTCA

FQ_Lo_NHE! ATCGTAGCTAGCAACAGCGCACAGTGGTGATA Right 58 C. acidophila This study




a} 8-UTR E1 E2 EI E4 E5 EG ETEa EB YAUTR
1 108 84 123 80 174 145168 BG 421 £
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o7 1517 5440

5-UTR E1 E2 E1 E4 ES E7

-Isoform 2, mRNA _--___ AAAA

1 17 1973 5127
b) 5 UTR E E2 E3 E4 s 3 UTR
bt 374 73 132 pid 2572
CaPCS1 - _ | - l I
&3 121 69
5-UTR E1 E2 E3 E4 ES* F-UTR
-1soform 1, mRNA [N I N N e aaaa
1 230 1514 4086
C} SUTR Ei E2 E3 E4 FLUTR
74 66 114 174 ag1 5
cCaPCS2 " BB - _
214 169 261
5 LTR Ef  E2 E4 FUTR

-Isoform 1, mRNA —_| AAAA

3 1184 1119
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Horizontal gene transfer of phytochelatin synthases from bacteria to extremophilic green algae; Microbial
Ecology; Olsson S*, Penacho V, Puente-Sanchez F, Diaz S, Aguilera A; * corresponding author, Department

of Agricultural Sciences, P.O. Box 27, 00014 University of Helsinki, Finland, sanna.olsson@helsinki.fi

Online Resource 1 ART Il medium used for the cultivation of Dunaliella acidophila strain RT5. The volume

was brought to 11 with distilled water and the pH adjusted with 0.1N H,SO,.

Stock Solution ml/I
0.5M ZnS0,4-7H,0 3.5ml
0.5M CuS0O,4-5H,0 8.1 ml
0.5M Mn(NOs),-6H,0 2.0ml
0.5M Mg SO,-7H,0 27 ml
0.5M FeSO,4-7H,0 30 ml
0.5M NiSO,4-6H,0 80 ul
0.5M KCI-7H,0 380 ul
0.5M CoCl,-6H,0 190 ul
0.5M KBr-5H,0 30l




Horizontal gene transfer of phytochelatin synthases from bacteria to extremophilic green algae;
Microbial Ecology; Olsson S*, Penacho V, Puente-Sanchez F, Diaz S, Aguilera A; * corresponding
author, Department of Agricultural Sciences, P.O. Box 27, 00014 University of Helsinki, Finland,

sanna.olsson@helsinki.fi

Online Resource 2 Quantitative reverse transcription PCR standard-curve parameters for
target gene (novel phytochelatin synthase in Chlamydomonas acidophila CaPCS2) and the
expression control (housekeeping) genes 18S rNA and actin. E= amplification efficiency, S=

slope, R2= correlation coefficient.

Gene E S R
PCS 1,95 -3,43 0,99
18S rRNA 2,09 -3,12 0,98

Actin 2,10 -3,2 0,98
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Horizontal gene transfer of phytochelatin synthases from bacteria to extremophilic green algae;
Microbial Ecology; Olsson S*, Penacho V, Puente-Sanchez F, Diaz S, Aguilera A; * corresponding
author, Department of Agricultural Sciences, P.O. Box 27, 00014 University of Helsinki, Finland,

sanna.olsson@helsinki.fi

Online Resource 3 Flow chart on the process from culture to extraction to analyses for the

sequences used in the current study.
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El ectroni ¢ Suppl enentary Material 4
open reading frame of transcripts c
DaPCS (conp2951 c¢3 _seql and conp295

ORF_i sotigl2422 gi | 821561551|re
5 37 474 95 237 3e-27
gi | 504945810| ref | WP_015132912. 1

241 2e-25 112 ORF_isotigl2422
40. 65 155 85 4 31 489
gi | 938273386| gh| KPQ08481. 1| 44. 76

3e- 24 108 ORF_isotigl2422 gi| 98
146 81 3 37 474 84 224
gi | 981251097| ref | WP_059470554. 1

233 4e-24 108 ORF_isotigl2422
40. 91 154 86 4 37 495
gi | 705475049| gb| KGS04910. 1| 40. 52

le-23 107 ORF_isotigl2422 gi| 74
153 84 4 37 489 94 241
gi | 782673738| ref | WP_045600604. 1

243 1le-23 107 ORF_j soti g12422
40. 52 153 88 3 37 495
gi | 584107904 gb| AHI 79522. 1|  40. 91

le- 23 107 ORF_isotigl2422 gi| 49
154 86 4 37 495 94 243
gi | 981433289 r ef | WP_059643234. 1]
241 1le-23 107 ORF_i soti g12422
148 84 3 31 474 82 226
gi | 505013627| r ef | WP_015200729. 1|
241 2e-23 106 ORF_j soti g12422
146 83 3 37 474 84 224
gi | 492895672| r ef | WP_006026078. 1]

241 2e-23 106 ORF_i soti g12422
146 83 3 37 474 84 226

gi | 814343774| enb| CPHE8122. 1|  41. 29
3e- 23 105 ORF_isotigl2422 gi| 98
150 84 3 25 474 89 235

gi | 925230922 gb| KOS75550. 1|  41. 10
de- 23 103 ORF_i sotigl2422 gi| 68
84 3 37 480 84 228 4e-23
gi | 686840559 gb| KGC20015. 1|  41. 10
de- 23 105 ORF_isotigl2422 gi| 97
83 3 37 474 84 224 4e-23
gi | 714646342| gb| KGAG2040. 1|  41. 10
de-23 105 ORF_isotigl2422 gi| 74
146 83 3 37 474 94 236

gi | 714526348| gb| KGV56958. 1|  41. 10
de- 23 105 ORF_isotigl2422 gi| 71
83 3 37 474 95 237 5e-23

gi | 648412694 ref | WP_026104445. 1
243 5e-23 105 ORF_isotigl2422
41.10 146 83 3 37 474
gi | 740942487| ref | WP_038727502. 1
239 5e-23 105 ORF_isotigl2422
41.78 146 82 3 37 474
gi | 740980945| ref | WP_038764816. 1
241 6e-23 105 ORF_isotigl2422
41.10 146 83 3 37 474

. Results for BLASTx search using the
oding for CaPCS2 (isotigl2422) and
1 c3 _seq2) as query.

f| WP_046868556. 1|  48. 98 147 70
117 ORF_i soti g12422
42. 67 150 80 4 31 474 96

gi | 981461217 r ef | WP_059669889. 1]

92 241 2e-24 109 ORF_j soti g12422
143 75 3 46 474 89 227

1383968| ref | WP_059597148. 1|  41. 10

3e- 24 108 ORF_i soti g12422

41. 10 146 81 3 37 474 093

gi | 981645748 r ef | WP_059844321. 1]

94 243 9e-24 107 ORF_i soti g12422
153 84 4 37 489 83 230

0960548| r ef | WP_038745121. 1]  40. 52

le- 23 107 ORF_i soti g12422

40. 52 153 88 3 37 495 94

gi | 497590677| r ef | WP_009904861. 1|

94 243 1le-23 107 ORF_isotigl2422
154 86 4 37 495 92 241
7576287| ref | WP_009890471. 1| 40.91
le- 23 107 ORF_isotigl2422
40. 52 153 84 4 37 489 94
gi | 773064690 gh| AJY42591. 1| 41. 22
2e- 23 106 ORF_isotigl2422
38. 22 157 88 3 19 471 88
gi | 976471317| gb| KVD74754. 1| 39.73
2e- 23 106 ORF_isotigl2422
39. 35 155 89 3 31 495 92
gi | 705585042| gh| KGS47698. 1| 41. 10
3e-23 105 ORF_isotigl2422
155 87 4 10 474 84 234
1296166| r ef | WP_059513522. 1| 42.00
4e-23 105 ORF_isotigl2422
146 83 3 37 474 19 161
6848709| gb| KGC28119. 1| 41. 22 148
105 ORF_isotigl2422
146 83 3 37 474 84 226
6553572| gb| KVE52227. 1| 39.73 146
105 ORF_isotigl2422
146 83 3 37 474 84 226
1015566| ref | WP_038797782. 1| 41. 10
4e- 23 105 ORF_isotigl2422
146 83 3 37 474 92 234
4575209| gb| KGW5595. 1| 41. 10 146
105 ORF_isotigl2422
43. 62 149 78 5 34 474 99

gi | 497606907| r ef | WP_009921091. 1|

94 236 b5e-23 105 ORF_i soti g12422
41. 10 146 83 3 37 474 97
gi | 740984489| r ef | WP_038768164. 1|

94 236 b5e-23 105 ORF_i soti g12422
41. 22 148 84 3 37 480 97
gi | 752526330 r ef | WP_041197894. 1|

94 236 6e-23 105 ORF_i soti g12422



gi | 686936961| gh| KGD15055. 1| 41. 10
6e-23 104 ORF_isotigl2422 gi| 74
146 83 3 37 474 94 236

gi | 714507186| gh| KGv37859. 1| 41. 10
6e- 23 105 ORF_isotigl2422 gi| 49
146 83 3 37 474 84 226

gi | 484585464| gh| AGK47089. 1| 40. 54
7e-23 104 ORF_isotigl2422 gi| 81
83 3 37 474 92 234 8e-23

gi | 752524486| ref | WP_041196068. 1
236 9e-23 104 ORF_isotigl2422
146 83 3 37 474 84 226
gi | 754360430| ref | WP_041861630. 1
236 9e-23 104 ORF_isotigl2422
41. 10 146 83 3 37 474
gi | 913356948 ref | WP_050376444. 1
236 1le-22 104 ORF_isotigl2422
146 83 3 37 474 92 234
gi | 953804284| ref | WP_058039816. 1
236 1le-22 104 ORF_isotigl2422
41. 10 146 83 3 37 474
gi | 953803876]| ref | WP_058039691. 1
236 1le-22 104 ORF_isotigl2422
38.71 155 90 3 31 495
gi | 981354997| ref | WP_059570263. 1
242 1le-22 104 ORF_isotigl2422
38.61 158 91 4 28 492
gi | 740967447| ref | WP_038751917. 1
236 1le-22 104 ORF_isotigl2422
39. 47 152 86 4 28 474
gi | 751301199| ref | WP_041009719. 1

240 2e-22 103 ORF_j soti g12422
40. 26 154 87 4 13 474
gi | 909830227 gb| AKU13025. 1|  40. 26
2e- 22 103 ORF_i soti gl2422 gi| 80
84 3 37 474 84 226 2e-22
gi | 568795567| gb| AHE26011. 1|  41. 10
3e- 22 103 ORF_i soti gl2422 gi| 77
83 3 37 474 92 232 3e-22
gi | 756829253| r ef | WP_042646352. 1|

234 3e-22 103 ORF_j soti g12422
39. 73 146 83 3 37 474
gi | 740943421| r ef | WP_038728427. 1|
236 4e- 22 103 ORF_i soti g12422
41. 10 146 83 3 37 474
gi | 785594494| r ef | WP_045719475. 1|
236 4e- 22 102 ORF_j soti g12422
40. 41 146 84 3 37 474
gi | 493029431| r ef | WP_006099075. 1|

242 4e-22 102 ORF_isotigl2422

146 83 3 37 474 198 340

gi | 714902087 gh| KGX30928. 1| 41. 10
5e- 22 103 ORF_isotigl2422 gi| 15
83 3 37 474 212 354 G6e-22
gi | 160698859| gh| EDP88829. 1| 41. 10
7e-22 103 ORF_isotigl2422 gi| 68
87 3 37 474 94 236 7e-22

146 83 3 37 474 52 194
0959588| r ef | WP_038744210. 1|  41. 10
6e- 23 105 ORF_i sotigl2422

146 83 3 37 474 84 226
0304232 ref | WP_004199532. 1|  41. 10
7e-23 104 ORF_j soti gl2422

148 85 3 31 474 82 226
4476642| enb| CPI 32267. 1]  41. 10 146

104 ORF_j soti g12422
41. 10 146 83 3 37 474 94
gi | 714591842| gb| KGA22095. 1|  41. 10
9e- 23 104 ORF_j soti g12422
40. 54 148 85 3 31 474 92

gi | 490685647| r ef | WP_004550267. 1]

92 234 1le-22 104 ORF_i sotig12422
41. 10 146 83 3 37 474 94
gi | 800785064| enb| CFL25926. 1|  41. 10

le- 22 104 ORF_i sotigl2422

41. 10 146 83 3 37 474 94

gi | 490301683| r ef | WP_004197081. 1|

94 236 le-22 104 ORF_j soti g12422
41. 10 146 83 3 37 474 94
gi | 981741072| r ef | WP_059934588. 1|

92 241 1le-22 104 ORF_j soti g12422
39. 61 154 88 3 37 498 94
gi | 751301901| r ef | WP_041010414. 1|

86 240 le-22 104 ORF_j soti g12422
41. 10 146 83 3 37 474 94
gi | 751277775| r ef | WP_040986624. 1|

86 234 2e-22 103 ORF_j soti g12422
38. 61 158 91 4 28 492 86
gi | 913438795| r ef | WP_050418395. 1|

88 236 2e-22 103 ORF_isotigl2422
154 87 4 13 474 93 241
6494169| gb| KKC16091. 1| 40. 41 146
103 ORF_isotigl2422
146 83 3 37 474 84 226
2972989 gb| AJX33047. 1] 39.73 146
103 ORF_isotigl2422
39. 47 152 86 4 28 474 86

gi | 741019975| r ef | WP_038801977. 1|

93 233 3e-22 103 ORF i soti g12422
40. 41 146 84 3 37 474 94
gi | 740986897| r ef | WP_038770440. 1|

94 236 4e-22 103 ORF i soti g12422
40. 41 146 84 3 37 474 94
gi | 741007236| r ef | WP_038789710. 1]

94 236 4e-22 102 ORF_isotigl2422
42. 36 144 77 5 46 474 104
gi | 237502694| gb| ACQA5012. 1| 41. 10
5e-22 103 ORF_isotigl2422

146 83 3 37 474 206 348
7806771| gb| EDOB83941. 1| 41. 10 146

103 ORF_isotigl2422

146 83 3 37 474 190 332
9678301| enb| CEF48871. 1| 38. 36 146

102 ORF_isotigl2422



gi | 148027253 gh| EDK85274. 1| 41. 10 146 83 3 37 474 194 336

7e-22 103 ORF_i soti gl2422 gi| 243063500| gb| EES45686. 1]  41.10 146
83 3 37 474 194 336 7e-22 103 ORF_j soti g12422

gi | 121227363 gb| ABMA9881. 1|  41. 10 146 83 3 37 474 196 338
7e-22 103 ORF_isotigl2422 gi|126229014| gb| ABN92554. 1|  41. 10 146
83 3 37 474 199 341 7e-22 103 ORF_j soti g12422

gi | 685679385| gb| Al 066505. 1|  39. 73 146 83 3 37 474 92 232
8e- 22 102 ORF_isotigl2422 gi|126219717| gb| ABN83223. 1|  41.10 146
83 3 37 474 203 345 8e-22 103 ORF_j soti g12422

gi | 169654349| gb| EDS87042. 1|  41. 10 146 83 3 37 474 209 351
8e- 22 103 ORF_isotigl2422 gi|184209881| gb| EDU06924. 1]  41.10 146
83 3 37 474 205 347 8e-22 103 ORF_j soti g12422

gi | 741018909 r ef | WP_038800916. 1|  39. 73 146 83 3 37 474 93
233 8e-22 102 ORF_isotigl2422 gi|157936951| gb| ED092621.1]  41.10
146 83 3 37 474 214 356 8e-22 103 ORF_j soti g12422

gi | 254218068| gb| EET07452. 1|  41. 10 146 83 3 37 474 216 358
8e- 22 103 ORF_isotigl2422 gi|217395731| gb| EEC35749. 1|  41.10 146
83 3 37 474 222 364 8e-22 103 ORF_j soti g12422

gi | 225927831| gb| EEH23872. 1]  41. 10 146 83 3 37 474 225 367
8e- 22 103 ORF_i soti g12422 gi| 134251017| gb| EBA51096. 1|  41. 10 146
83 3 37 474 220 362 8e-22 103 ORF_j soti g12422

gi | 501733845| ref | WP_012629148. 1|  41. 18 153 79 5 31 474 95
241 8e-22 102 ORF_isotigl2422 gi| 927917924| enb| CDX53272. 1|  39. 47
152 86 4 28 474 86 234 1le-21 101 ORF_j soti g12422

gi | 499931312| ref | WP_011612046. 1|  42. 36 144 79 3 43 474 102
241 2e-21 100 ORF_isotigl2422 gi|503088795| ref | WP_013323642. 1|

41. 98 162 81 6 13 474 87 243 3e-21 100 ORF_j soti g12422
gi | 826018244 ref | WP_047165229. 1|  41.67 144 80 3 43 474 90
229 4e-21 100 ORF_isotigl2422 gi|504949901| ref | W_015137003. 1|

44. 52 155 76 7 25 474 93 242 5e-21 100 ORF_j soti g12422
gi | 685089209 enb| CDX24205. 1|  36. 71 158 94 4 28 492 86 240
7e-21 99. 4 ORF_isotigl2422 gi | 751264288| r ef | WP_040974001. 1|

38. 16 152 88 4 28 474 88 236 8e-21 99. 4

ORF_i soti g12422 gi | 966518160| r ef | WP_058534654. 1|  39. 51 162 85
5 13 480 75 229 Qe-21 99.0 ORF_isotigl2422

gi | 974600092| r ef | WP_059190108. 1|  36. 71 158 94 4 28 492 86
240 1le- 20 98.6 ORF_isotigl2422 gi | 764950513| r ef | WP_044520790. 1|
38. 18 165 90 6 19 492 80 239 2e-20 98. 2

ORF_i soti g12422 gi | 17130321| dbj | BAB72932. 1|  38. 18 165 90 6
19 ~ 492 83 242 2e-20 98.2 ORF_isotigl2422

gi | 652914138| ref | WP_027168079. 1|  38. 82 152 87 4 28 474 86
234 2e-20 97.8 ORF_i sotigl2422 gi | 701274860| gb| Al V79086. 1]

39. 61 154 82 5 37 474 84 234 3e-20 97.8

ORF_i soti g12422 gi | 75702893| gb| ABA22569. 1| 38. 36 159 87 5
19 474 80 234 3e-20 97.4 ORF_isotigl2422

gi | 759580794| r ef | WP_043299684. 1|  39. 61 154 82 5 37 474 94
244  4e-20 97.4 ORF_isotigl2422 gi | 657935844/ r ef | WP_029636980. 1|
34. 81 158 94 3 19 474 88 242 4e-20 97. 4

ORF_i soti g12422 gi | 496440563| r ef | WP_009149408. 1|  39. 33 150 85
4 ~ 31 474 109 254 5e-20 97.4 ORF_isotigl2422

gi | 504970487| ref | WP_015157589. 1|  40. 49 163 82 6 13 474 80
236 6e-20 96.7 ORF_isotigl2422 gi | 505018197| r ef | WP_015205299. 1|
37. 04 162 89 4 13 474 86 242 1le-19 95.5

ORF_i soti g12422 gi | 748165414| r ef | WP_039738990. 1|  37.11 159 89
5 19 474 88 242 2e-19 95.5 ORF_isotigl2422

gi | 953510847| dbj | BAT53535. 1|  35. 44 158 93 3 19 474 80 234

2e- 19 95.5 ORF_j soti g12422 gi | 501377640] r ef | WP_012409206. 1]



32. 30 161 98 3 16 474 82 239 2e-19 95.5

ORF_i soti g12422 gi | 85544315| pdb| 2BTWB  38. 18 165 90 6 19
492 94 253 2e-19 95.5 ORF_i soti gl2422 gi | 85544314 pdb| 2BTW A
38. 18 165 90 6 19 492 94 253 2e-19 95. 1

ORF i soti g12422 gi | 737172391 ref | WP_035158595. 1|  41.26 143 79
4 49 474 101 239 2e-19 95.1 ORF_i soti g12422

gi | 515888082| r ef | WP_017318665. 1|  35. 19 162 92 5 16 474 85
242  3e-19 94.7 ORF_isotigl2422 gi | 505020123| r ef | WP_015207225. 1|
35. 86 145 90 2 37 471 100 241 3e-19 94. 7

ORF_i soti g12422 gi | 489705594| r ef | WP_003609731. 1|  39. 24 158 90
4 1 474 86 237 3e-19 94.7 ORF_isotigl2422

gi | 504891436| ref | WP_015078538. 1|  38. 10 147 86 4 37 474 100
242 4e-19 94. 4 ORF_jsotigl2422 gi | 763312982 r ef | WP_044171432. 1|
38. 41 151 86 4 31 474 87 233 9e-19 93. 2

ORF_i soti g12422 gi | 658419581| r ef | WP_029646255. 1|  37. 24 145 87
3 34 468 100 240 1le-18 93.2 ORF_isotigl2422

gi | 516956783 ref | WP_018183684. 1|  38. 82 152 87 4 28 474 87
235 le-18 93.2 ORF_isotigl2422 gi | 497231444| r ef | WP_009545706. 1|
42.76 145 76 6 46 474 99 238 2e-18 92.8

ORF_i soti g12422 gi | 746961585 gb| KI F19114. 1|  42.21 154 77 8
31 474 92 239 2e-18 92.4 ORF_isotigl2422

gi | 917776332| ref | WP_052290273. 1|  42.21 154 77 8 31 474 83
230 2e-18 92. 4 ORF_isotigl2422 gi | 500232799 r ef | WP_011902392. 1|
37. 41 147 83 4 31 462 87 227 3e-18 91.7

ORF_i soti g12422 gi | 515356232 ref | WP_016865554. 1|  35. 29 153 93
3 25 474 92 241 3e-18 91.7 ORF_isotigl2422

gi | 751564302| r ef | WP_041033204. 1|  36. 42 162 93 6 1 474 87
242 4e-18 91.7 ORF_isotigl2422 gi | 656037395| r ef | WP_029076335. 1
35. 26 156 96 3 25 492 89 239 5e-18 90. 9

ORF_i soti g12422 gi | 522080484| r ef | WP_020591693. 1|  38. 46 143 84
3 46 474 95 233 5e-18 90.9 ORF_isotigl2422

gi | 495550750| r ef | WP_008275329. 1|  42.57 148 78 6 46 483 99
241 6e-18 90.9 ORF_isotigl2422 gi | 496167609 r ef | WP_008892116. 1]
39. 16 143 83 3 46 474 91 229 6e-18 90. 9

ORF_i soti g12422 gi | 427346779 gb| AFY29492. 1|  37. 84 148 87 4
34~ 474 81 224 6e-18 90.9 ORF_isotigl2422

gi | 504925739 ref | WP_015112841. 1]  37.66 154 88 5 25 474 93
242 7e-18 90.9 ORF_isotigl2422 gi | 817130062| r ef | WP_046502581. 1|
37.76 143 85 3 46 474 99 237 7e-18 90. 9

ORF_i soti g12422 gi | 1000089089| gb| KXJ56520. 1|  39. 16 143 83 3
46 ~ 474 91 229 7e-18 90.5 ORF_isotigl2422

gi | 522054471| r ef | WP_020565680. 1|  39. 04 146 85 3 37 474 108
249 7e-18 90.9 ORF_isotigl2422 gi | 504967338| r ef | WP_015154440. 1|
38. 16 152 86 5 31 474 94 241 1le-17 90. 5

ORF_i soti g12422 gi | 917319449| ref | WP_051926161. 1]  38. 19 144 84
4 46 474 103 242 le-17 90.5 ORF_isotigl2422

gi | 746710169| r ef | WP_039669460. 1|  34. 23 149 97 1 37 483 19
166 1le-17 88.6 ORF_isotigl2422 gi | 759607566 r ef | WP_043325766. 1
37. 84 148 87 4 34 474 92 235 1le-17 90. 1

ORF_i soti g12422 gi | 501565810| r ef | WP_012570258. 1|  34. 23 149 97
1 37 483 19 166 1le-17 88.2 ORF_isotigl2422

gi | 648291774| ref | WP_026072923. 1|  38. 41 151 87 5 34 483 98
243 2e-17 89.7 ORF_isotigl2422 gi | 827519218| gb| KLN61905. 1|
37.06 143 86 3 46 474 83 221 2e-17 89. 4

ORF_i soti g12422 gi | 920578875| r ef | WP_053005650. 1|  37. 06 143 86
3 46 474 99 237 2e-17 89. 4 ORF_isotigl2422

gi | 740234212| ref | WP_038075400. 1|  37. 16 148 88 4 37 474 92



236 2e-17 89. 4 ORF_isotigl2422 gi | 652338179| r ef | WP_026735392. 1|

34. 64 153 94 3 25 474 93 242 2e-17 89. 4
ORF_i soti g12422 gi | 515385832 ref | WP_016877723. 1|  35. 95 153 92
3 25 474 93 242 3e-17 89.0 ORF_isotigl2422

gi | 915474789| ref | WP_050814322. 1]  36. 62 142 87 3 10 432 9
148 3e-17 87.4 ORF_isotigl2422 gi | 916294818| r ef | WP_051029864. 1|
34. 38 160 96 3 13 474 84 240 3e-17 89.0

ORF_i soti g12422 gi | 91691483| gb| ABE34681. 1] 37. 84 148 88 3
31 474 99 242 3e-17 89.0 ORF_isotigl2422

gi | 156355949 r ef | XP_001623696. 1|  50. 00 82 38 1 256 501 155
233 3e-17 89.0 ORF_isotigl2422 gi | 872579356 r ef | WP_048533013. 1]
37.67 146 87 3 37 474 188 329 de-17 89. 7

ORF_i soti g12422 gi | 648499655| r ef | WP_026191406. 1|  36. 14 166 97
4 16 495 82 244 4e-17 88.6 ORF_isotigl2422

gi | 697780908| gb| Al T63532. 1|  34. 23 149 97 1 37 483 78 225
de- 17 88.2 ORF_isotigl2422 gi | 207082025| gb| ABS78257. 2|  34. 23
149 97 1 37 483 99 246 4e-17 88.6 ORF_isotigl2422

gi | 165917203 gb| EDR35807. 1|  34. 23 149 97 1 37 483 137 284
de- 17 89.0 ORF_isotigl2422 gi | 737933697| r ef | WP_035898371. 1

38. 22 157 91 5 10 474 84 236 5e-17 88. 2

ORF_i soti g12422 gi | 918692141| ref | WP_052561880. 1|  35. 46 141 87
3 52 474 88 224 6e-17 87.8 ORF_isotigl2422

gi | 738342341| ref | WP_036294947. 1|  36. 14 166 97 4 16 495 87
249 6e- 17 88.2 ORF_isotigl2422 gi | 941312503| r ef | WP_055116231. 1]
38. 85 157 90 5 10 474 84 236 6e-17 87.8

ORF_i soti g12422 gi | 749301086| r ef | WP_040125311. 1|  37. 84 148 88
3 31 474 149 292 8e-17 88.2 ORF_isotigl2422

gi | 916990632| r ef | WP_051597344. 1|  37.21 129 79 2 34 420 99
225 le-16 87.4 ORF_isotigl2422 gi | 692118754/ r ef | WP_032075052. 1|
33. 56 149 98 1 37 483 19 166 1le-16 85. 9

ORF_i soti g12422 gi | 797211671 ref | WP_045872614. 1]  35. 00 160 91
5 19 474 88 242 1le-16 87.4 ORF_isotigl2422

gi | 494317175| ref | WP_007177410. 1]  37.25 153 92 3 31 489 145
293 1le-16 87.8 ORF_isotigl2422 gi | 772943476| gb| AJX80078. 1

34. 93 146 69 3 37 474 84 203 1le-16 86. 7

ORF_i soti g12422 gi | 497652379| r ef | WP_009966563. 1|  34. 93 146 69
3 37 474 94 213 2e-16 86.3 ORF_isotigl2422

gi | 493165631 ref | WP_006170876. 1|  35. 34 133 85 1 34 432 125
256 2e- 16 87.0 ORF_isotigl2422 gi | 656719681| gb| KEF42411. 1|

37. 41 147 87 4 37 474 79 221 2e-16 86. 7

ORF_i soti g12422 gi | 504939174 ref | WP_015126276. 1|  36. 55 145 88
3 40 474 108 248 4e-16 85.9 ORF_isotigl2422

gi | 501395618| ref | WP_012427184. 1|  37. 84 148 88 3 31 474 136
279 6e- 16 85.5 ORF_isotigl2422 gi | 651604058| r ef | WP_026598946. 1|
36. 08 158 92 4 16 471 77 231 7e-16 84.7

ORF_i soti g12422 gi | 755598209 r ef | WP_042525907. 1|  32. 89 149 99
1 37 483 19 166 7e-16 83.6 ORF_isotigl2422

gi | 640368848| r ef | WP_024880427. 1]  36. 08 158 92 4 16 471 82
236 1le-15 84.3 ORF_isotigl2422 gi | 1001837663| gb| KXS32259. 1|

36. 99 146 88 3 37 474 99 240 1le-15 84.0

ORF i soti g12422 gi | 931478713| gb| KPK59845. 1|  37. 80 127 77 2
52 432 73 197 2e-15 82.8 ORF_isotigl2422

gi | 926791675| ref | XP_013904311. 1|  35. 83 120 74 2 142 501 19
135 2e-15 81.6 ORF_isotigl2422 gi | 156394135| r ef | XP_001636682. 1]
48. 28 87 42 2 241 501 157 240 3e-15 83. 2

ORF_i soti g12422 gi | 497514158| r ef | WP_009828356. 1|  36. 30 146 89

3 46 483 90 231 4e-15 82.4 ORF_isotigl2422



gi | 754969497| r ef | WP_042325399. 1|  36. 71 158 95 4 1 474 119

271 7e-15 82.4 ORF_isotigl2422 gi | 156379434| r ef | XP_001631462. 1]
45. 83 72 39 0 241 456 147 218 7e-15 81.6

ORF_i soti g12422 gi | 752594371 ref | WP_041263758. 1|  34. 69 98 61
2 181 474 6 100 9e-15 78.6 ORF_isotigl2422

gi | 738534441| ref | WP_036482850. 1|  31. 79 151 96 4 28 474 103
248 le- 14 81.3 ORF_isotigl2422 gi | 499442921| ref | WP_011130385. 1]
36. 57 134 82 3 34 432 105 236 2e-14 80. 5

ORF_i soti g12422 gi | 739030777| ref | WP_036911908. 1|  34. 81 135 83
4 34 432 105 236 de-14 79.7 ORF_isotigl2422

gi | 499786267 ref | WP_011467001. 1|  42.57 101 53 2 196 498 222
317 5e- 14 80.5 ORF_isotigl2422 gi | 123963072 gb| ABM77828. 1|

33.78 148 93 4 34 474 105 248 6e-14 79.3

ORF_i soti g12422 gi | 331218212 ref | XP_003321784. 1|  41.98 81 47
0 196 438 150 230 7e-14 81.3 ORF_isotigl2422

gi | 550281002| r ef | WP_022607401. 1|  35. 62 146 84 5 49 483 99
235 Qe- 14 78.6 ORF_isotigl2422 gi | 800135199| dbj | GACB4503. 1]

36. 55 145 88 3 40 474 90 230 2e-13 77. 4

ORF_i soti g12422 gi | 331218210| ref | XP_003321783. 1|  42.31 78 45
0 202 435 277 354 2e-13 79.3 ORF_isotigl2422

gi | 336447064/ gb| AEI 36370. 1|  41. 89 74 41 1 253 474 6 77
3e- 13 73.9 ORF_isotigl2422 gi | 909606181| gb| KNE96553. 1|  38. 20

89 55 0 202 468 220 308 3e-13 79.7 ORF_isotigl2422

gi | 831778908| ref | XP_012755554. 1|  37. 84 111 64 3 181 513 166
271 3e-13 79.3 ORF_isotigl2422 gi | 290993528 r ef | XP_002679385. 1]
38. 82 85 52 0 202 456 145 229 4e-13 76.6

ORF_i soti g12422 gi | 675852512 ref | XP_009011816. 1|  38. 74 111 66
1 ~ 211 543 206 314 6e-13 78.6 ORF_isotigl2422

gi | 676386555| r ef | XP_009036556. 1|  41. 76 91 52 1 205 474 152
242 7e-13 76.3 ORF_isotigl2422 gi | 504984674/ ref | WP_015171776. 1]
37.90 124 75 2 145 513 111 233 9e-13 77.8

ORF_i soti g12422 gi | 568027492| gb| ETMD1446. 1|  37.00 100 60 2
175 474 59 155 1le-12 75.1 ORF_isotigl2422

gi | 999977806| gb| KXJ16980. 1|  41. 77 79 44 1 238 474 430 506
le- 12 77.8 ORF_isotigl2422 gi | 999977806| gb| KXJ16980. 1|  32. 61
138 67 5 142 492 138 270 5e-12 75.9 ORF_isotigl2422

gi | 909134564/ gb| KNE60758. 1|  33. 61 119 76 2 145 501 24 139
le- 12 75.5 ORF_i sotigl2422 gi | 586633751| gb| EWS64201. 1|  39. 18

97 55 1 199 489 31 123 1le-12 73.2 ORF_isotigl2422

gi | 999977804/ gb| KXJ16978. 1|  34. 65 101 58 2 190 474 152 250
le- 12 75.9 ORF_isotigl2422 gi | 737401579 r ef | WP_035382755. 1|

35. 33 150 89 4 37 480 86 229 2e-12 75.1

ORF_i soti g12422 gi | 685951299 r ef | XP_009269521. 1|  38. 54 96 57
2 145 432 127 220 2e-12 77.0 ORF_isotigl2422

gi | 524911978| ref | XP_005110845. 1|  35. 87 92 59 0 145 420 116
207 2e-12 77.0 ORF_isotigl2422 gi | 198417053| r ef | XP_002128372. 1|
33. 07 127 84 1 145 525 110 235 2e-12 76.6

ORF_i soti g12422 gi | 219124481| ref | XP_002182531. 1|  30. 63 160 83
3 16 456 393 537 3e-12 76.6 ORF_isotigl2422

gi | 909134565 gb| KNE60759. 1|  33. 61 119 76 2 145 501 93 208
3e- 12 75.1 ORF_isotigl2422 gi | 909134566| gb| KNE60760. 1|  33. 61
119 76 2 145 501 119 234 4e-12 75.5 ORF_i soti gl12422

gi | 727439853| ref | XP_010501307. 1|  37. 63 93 58 0 142 420 108
200 4e- 12 76.6 ORF_isotigl2422 gi | 727439853 r ef | XP_010501307. 1]
37. 63 93 58 0 142 420 313 405 4e-12 76.6

ORF_i soti g12422 gi | 909138881 gb| KNE64222. 1|  33. 61 119 76 2

145 501 119 234 5e-12 75.9 ORF_isotigl2422



gi | 5645871
6e-12

51. 67
ORF_isotig
3 169
gi | 9534895
7e-12

41. 77
ORF_isotig
196 492
gi | 7313467
207 9e-12
29. 45
ORF_isotig
0 151
gi | 7528453
244 1le-11
37.78
ORF_isotig
28 438
gi | 4702392
580 1le-11
29. 45
ORF_isotig
28 438
gi | 2191110
221 1le-11
29. 45
ORF_isotig
145 525
gi | 7528450
244  1le-11
37. 34
ORF_isotig
2 28

gi | 2249653
le-11
37.78
ORF_isotig
151 420
gi | 3976453
2e-11

38. 38
ORF_isotig
2 175
gi | 7297010
2e-11

41. 24
ORF_isotig
2 28

gi | 9223460
217 2e-11
42. 11
ORF_isotig
202 468
gi | 3032812
232 2e-11

88| gh| AHB86971. 1| 41. 56
75.9 ORF_isotigl2422
60 29 O 253 432

gi| 22
144

77 45 0 190 420 124
3995009 r ef | XP_002287188. 1]
203 7e-12 72.8

12422 gi | 505014688| r ef | WP_015201790. 1|  38. 83 103

474 118 216 7e-12

75.1

ORF_i sotigl2422

59| enb| CEG46925. 1|  36. 54 104 63 2 163 474 265
75.1 ORF_isotigl2422 gi | 731346801| r ef | XP_010684647. 1]
79 46 0 202 438 75 153 8e-12 75. 1

12422 gi | 983147566| gb| KWJ45526. 1|  39. 39 99 57
115 210 O9e-12 73.2 ORF_isotigl2422

99| ref | XP_010684646. 1]  41.77 79 46 0 202 438

75.1 ORF_isotigl2422 gi | 490267384/ r ef | WP_004163951.
146 91 2 28 438 88 230 1le-11 72.8
12422 gi | 727603973| ref | XP_010475030. 1|  37.78 90
420 111 200 1le-11 74.7 ORF_isotigl2422
83| ref | WP_041474394. 1|  29.45 146 91 2 28 438
73.2 ORF_isotigl2422 gi | 727569811| r ef | XP_010457419.
90 56 0 151 420 111 200 1le-11 74.7
12422 gi | 312171048| enb| CBX79307. 1|  29. 45 146 91
88 230 1le-11 72.8 ORF_isotigl2422
15| ref | XP_004351373.1]  35.14 111 66 2 190 519

75.1 ORF_isotigl2422

gi | 490258075 r ef | WP_004155296.

146 91 2 28 438 102 244 1le-11 72.8
12422 gi | 310766388 gb| ADP11338. 1|  29. 45 146 91
115 257 le-11 73.2 ORF_isotigl2422

05| ref | XP_002177254. 1|  34.75 118 65 3 145 474

72.4 ORF_isotigl2422
146 91 2 28 438

102

gi | 478729310| enb| CCPO5801. 1|
244 le-11 72. 8

12422 gi | 635369185| enb| CCl 42660. 1|  34. 38 128 80
125 249 le-11 73.2 ORF_isotigl2422

37| ref | WP_041474048. 1]
72.8 ORF_isotigl2422

29. 45

146 91 2 28 438
gi | 817516937| r ef | WP_046572938.

158 94 4 1 474 126 278 1le-11 73.2
12422 gi | 490272265| ref | WP_004168384. 1| 29. 45 146
438 102 244 1le-11 72.8 ORF_isotigl2422

68| enb| CAX56900. 1|  29. 45

146 91 2 28 438 115

72.8 ORF_isotigl2422 gi | 297848618 r ef | XP_002892190. 1|
90 56 0 151 420 111 200 2e-11 74.3

12422 gi | 15219610 ref | NP_171894. 1| 37.78 90 56
110 199 2e-11 74.3 ORF_i sotigl2422

45| gb| EJK76788. 1| 42. 22 90 47 1 241 495 150

74.3 ORF_isotigl2422 gi | 551588562| ref | XP_005778952. 1

99 58 2 178 474 103 198 2e-11 71.6

12422 gi | 301112447]| ref | XP_002997994. 1| 37.00 100

474 308 404 2e-11 73.9 ORF_isotigl2422

43| enb| CEJ02028. 1| 42.11 76 44 0 205 432 163

73.9 ORF_isotigl2422 gi | 754352951 ref | XP_011270847. 1

97 50 2 184 456 336 431 2e-11 73.9

12422 gi | 562746587| ref | WP_023653709. 1| 30. 00 140

420 102 238 2e-11 72.0 ORF_isotigl2422

13| ref | XP_013449921. 1| 36. 56 93 59 0 190 468
73.9 ORF_isotigl2422 gi | 729710313| enb| CEI 93301. 1

76 44 0 205 432 66 141 2e-11 73.6

12422 gi | 215983522 gb| ACI71777. 1| 37.08 89 56

128 216 2e-11 71.6 ORF_isotigl2422

70| ref | XP_003059927. 1| 32.22 180 93 7 10 474

71.6 ORF_isotigl2422

gi | 224001048 r ef | XP_002290196.

200

58

365

2

129
1

56

102
1

2

475
1

2

108

4

102
1

91

257

239
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0

57
1



32. 69 104 62 2 145 435 122 224 3e-11 71.6

ORF_i sotigl2422 gi | 552916579| gb| ESA01781. 1| 42. 67 75 43 0
208 432 124 198 3e-11 71.2 ORF_isotigl2422

gi | 727146284| enb| CEG71516. 1| 42.11 76 44 0 205 432 139 214
3e-11 73.6 ORF_isotigl2422 gi | 66803020| ref | XP_635353. 1| 33.64
110 68 3 190 519 252 356 3e-11 73.9 ORF_isotigl2422

gi | 727146285| enb| CEG71517. 1| 42.11 76 44 0 205 432 163 238
3e-11 73.6 ORF_isotigl2422 gi | 675213985| ref | XP_008915877. 1

37.00 100 60 2 175 474 303 399 3e-11 73.6

ORF_i sotigl2422 gi | 570996289| gb| ETP52930. 1| 37.00 100 60 2
175 474 302 398 3e-11 73.6 ORF_isotigl2422

gi | 570335908| gb| ET083856. 1| 37.00 100 60 2 175 474 302 398
3e-11 73.6 ORF_isotigl2422 gi | 568057987| gb| ETMb4635. 1| 37.00
100 60 2 175 474 303 399 3e-11 73.6 ORF_isotigl2422

gi | 444891677| gb| AGE13358. 1] 51. 67 60 29 0 253 432 230 289
3e-11 72.8 ORF_isotigl2422 gi | 570959955| gb| ETP24934. 1| 37.00
100 60 2 175 474 303 399 3e-11 73.2 ORF_isotigl2422

gi | 330794008] r ef | XP_003285073. 1| 40. 26 77 46 0 190 420 160
236 3e-11 73.6 ORF_isotigl2422 gi | 388497750| gb| AFK36941. 1

41. 10 73 43 0 202 420 128 200 3e-11 73.6

ORF_i sotigl2422 gi | 122202937| sp| @QQKL5. 1| PCS3_LOTJA 41. 10 73
43 0 202 420 128 200 4e-11 73.2 ORF_isotigl2422

gi | 147719992| sp| QTE74. 2| PCS2_LOTJA 41. 10 73 43 0 202 420
128 200 4e-11 73.2 ORF_isotigl2422 gi | 50659119| gb| AAT80341. 1
41. 10 73 43 0 202 420 123 195 4e-11 73.2

ORF_i sotigl2422 gi | 568027478| gb| ETMD1432. 1] 35. 29 102 63 2
175 480 59 157 4e-11 70.5 ORF_isotigl2422

gi | 593799054 ref | XP_007162565. 1| 42. 86 77 44 0 190 420 125
201 4e-11 73.2 ORF_isotigl2422 gi | 902234844| gb| KNA23610. 1

38.71 93 51 2 202 474 129 217 4e-11 73.2

ORF_i sotigl2422 gi | 281202856| gb| EFA77058. 1| 37. 66 77 48 0
190 420 144 220 4e-11 71.2 ORF_isotigl2422

gi | 758352771| dbj | GANO5107. 1| 33.94 109 57 2 253 534 238 346
4e- 11 73.6 ORF_isotigl2422 gi | 570959958| gb| ETP24937. 1| 35. 29
102 63 2 175 480 85 183 4e-11 70.9 ORF_isotigl2422

gi | 518404331| ref | WP_019574538. 1| 45. 95 74 38 1 253 474 182
253 b5e-11 71.2 ORF_isotigl2422 gi | 325516458| gb| ADZ24787. 1

36. 67 90 57 0 151 420 111 200 5e-11 72.8

ORF_i sotigl2422 gi | 590715531]| ref | XP_007050222. 1| 36. 56 93 56
2 145 420 110 200 5e-11 72.8 ORF_isotigl2422

gi | 970660098| gb| KUF97679. 1| 37.00 100 60 2 175 474 303 399
6e-11 72.8 ORF_isotigl2422 gi | 654738300| ref | WP_028194554. 1

36.71 158 95 4 1 474 126 278 6e-11 71.2

ORF_i sotigl2422 gi | 736937357| ref | WP_034934372. 1| 32.41 108 71
1 145 468 148 253 7e-11 70.9 ORF_isotigl2422

gi | 397628930| gb| EJK69115. 1] 35.71 112 71 1 166 498 271 382
7e-11 72.4 ORF_isotigl2422 gi | 737586499| ref | WP_035557439. 1

36.71 158 95 4 1 474 139 291 7e-11 71.2

ORF_i sotigl2422 gi | 357575758| gb| AET85547. 1| 32.69 104 62 2
145 435 122 224 8e-11 72.4 ORF_isotigl2422

gi | 599364119| ref | XP_007405638. 1| 40. 26 77 46 0 202 432 159
235 8e-11 70.5 ORF_isotigl2422 gi | 568057990| gb| ETMb4638. 1

35. 29 102 63 2 175 480 161 259 8e-11 71.2

ORF_i sotigl2422 gi | 823127937 ref | XP_012440935. 1| 40. 26 77 46
0 190 420 124 200 8e-11 72.4 ORF_isotigl2422

gi | 823127935| ref | XP_012440927. 1| 40. 26 77 46 0 190 420 124

200 8e-11 72.4 ORF_jsotigl2422 gi | 907093431| gb| KNC99293. 1|



45. 31 64 35 0 241 432 201 264 8e-11 72. 4

ORF_i soti g12422 gi | 661892612| enb| CDP03770. 1|  35. 51 107 62 2
145 465 110 209 8e-11 72.4 ORF_isotigl2422

gi | 823127939| ref | XP_012440942. 1|  40. 26 77 46 0 190 420 62
138 8e-11 72.0 ORF_isotigl2422 gi | 566032216| gb| ETI 55127. 1|

35. 29 102 63 2 175 480 161 259 Qe-11 71.2

ORF_i soti g12422 gi | 4322421| gb| AAD16046. 1] 39. 73 73 44 0
202" 420 128 200 9e-11 72.0 ORF_isotigl2422

gi | 571445940| r ef | XP_006576950. 1|  38. 96 77 47 0 190 420 61
137 9e-11 72.0 ORF_isotigl2422 gi | 662152692| r ef | WP_030100516. 1]
36. 71 158 95 4 1 474 126 278 9e-11 70.9

ORF_i soti g12422 gi | 823127931 ref | XP_012440911. 1|  40. 26 77 46
0 190 420 124 200 Qe-11 72.0 ORF_isotigl2422

gi | 908401434| ref | XP_013070252. 1|  38. 46 104 58 2 202 513 130
227 9e-11 72.0 ORF_isotigl2422 gi | 763743549| gb| KIB11048. 1

40. 26 77 46 O 190 420 124 200 1le-10 72.0

ORF_i soti g12422 gi | 734345461 gb| KHN10759. 1|  38. 96 77 47 0
190 420 123 199 1le-10 72.0 ORF_isotigl2422

gi | 965670943| dbj | BAT85550. 1|  33. 93 112 72 1 85 420 92 201
le- 10 72.0 ORF_isotigl2422 gi | 823127933| ref | XP_012440917. 1|

40. 26 77 46 0 190 420 124 200 1le-10 72.0

ORF_i soti g12422 gi | 325186679 enb| CCA21228. 1|  37. 04 108 65 3
151 474 144 248 1le-10 70.9 ORF_isotigl2422

gi | 675213991| r ef | XP_008915880. 1|  35. 29 102 63 2 175 480 161
259 1le-10 70.9 ORF_isotigl2422 gi | 950949688| r ef | XP_014495217. 1|
33. 93 112 72 1 85 420 92 201 1le-10 72.0

ORF_i soti g12422 gi | 570335911 gb| ETO83859. 1|  35. 29 102 63 2
175 480 161 259 1le-10 70.9 ORF_isotigl2422

gi | 763743550 gb| KIB11049. 1|  40. 26 77 46 0 190 420 124 200
le- 10 72.0 ORF_isotigl2422 gi | 570996278| gb| ETP52920. 1|  35. 29
102 63 2 175 480 161 259 1le-10 70.9 ORF_isotigl2422

gi | 947119173 gb| KRH67422. 1|  38. 96 77 47 0 190 420 88 164
le- 10 71.6 ORF_isotigl2422 gi | 356505041| r ef | XP_003521301. 1]

38. 96 77 47 0 190 420 123 199 1le-10 71. 6

ORF_i soti g12422 gi | 167537519| ref | XP_001750428. 1|  31. 69 142 95
2 37 456 105 246 1le-10 70.1 ORF_isotigl2422

gi | 727647674| ref | XP_010494405. 1|  37.08 89 56 0 202 468 128
216 1le-10 71.6 ORF_isotigl2422 gi | 675852508 r ef | XP_009011814. 1|
34. 43 122 70 3 208 561 173 288 1le-10 71.6

ORF_i soti g12422 gi | 674249977| gb| KFK42742. 1|  35.56 90 58 0
151 420 111 200 1le-10 71.6 ORF_isotigl2422

gi | 402586327| gb| EJW80265. 1|  39. 24 79 48 0 202 438 68 146
le- 10 69.3 ORF_isotigl2422 gi | 567185115| r ef | XP_006403146. 1|

38. 20 89 55 0 202 468 128 216 1le-10 71.6

ORF_i soti g12422 gi | 449443293| ref | XP_004139414. 1]  35.71 98 59
2 202 495 53 146 1le-10 68.2 ORF_isotigl2422

gi | 551561391| r ef | XP_005767549. 1|  40. 00 100 60 0 211 510 140
239 1le-10 69.7 ORF_isotigl2422 gi | 290980155| r ef | XP_002672798. 1]
33. 90 118 67 3 145 474 153 267 1le-10 71.6

ORF_i soti g12422 gi | 284466089| gb| ACL00594. 3|  39. 73 73 44 0
202 420 128 200 2e-10 71.2 ORF_isotigl2422

gi | 549049394| enb| CCX11465. 1|  35. 51 107 65 3 145 462 127 230
2e- 10 71.2 ORF_isotigl2422 gi | 21104518| dbj | BAB93120. 1|  34. 26
108 70 1 145 468 110 216 2e-10 71.2 ORF_isotigl2422

gi | 694541843| ref | XP_009497159. 1|  37.50 96 59 1 145 432 48
142 2e-10 71.2 ORF_isotigl2422 gi | 493073505| r ef | WP_006122095. 1|

31.52 92 63 0 145 420 148 239 2e-10 69. 7



ORF_i soti g12422 gi | 814540591| enb| CEQ42050. 1|  37. 80 82 51 0

256 501 156 237 2e-10 71.2 ORF_isotigl2422

gi | 748749862| r ef | WP_040007977. 1| 44.59 74 39 2 253 474 171
242 2e-10 69.7 ORF_isotigl2422 gi | 870854053 gh| KMT05872. 1

41. 10 73 43 O 202 420 104 176 2e-10 71.2
ORF_isotigl2422 gi | 870854052| gh| KMI05871. 1| 41. 10 73 43 O
202 420 129 201 2e-10 71.2 ORF_isotigl2422

gi | 870854054 gb| KMI05873. 1| 41. 10 73 43 O 202 420 145 217
2e-10 71.2 ORF_isotigl2422 gi | 970651949| gh| KUF90697. 1| 35. 29
102 63 2 175 480 161 259 2e-10 70.5 ORF_isotigl2422

gi | 902234842| gb| KNA23608. 1| 41.10 73 43 O 202 420 129 201
2e-10 71.2 ORF_isotigl2422 gi | 588263371| ref | XP_006960829. 1

36. 36 77 49 O 202 432 160 236 2e-10 70.1

ORF_i sotigl2422 gi | 15240084| ref | NP_199220. 1] 39.73 73 44 O
202 420 128 200 2e-10 71.2 ORF_isotigl2422

gi | 18254401| gb| AAL66747. 1| AF461180_1 39.73 73 44 O 202 420
128 200 2e-10 71.2 ORF_isotigl2422

gi | 694541835| r ef | XP_009497157. 1| 37.50 96 59 1 145 432 315
409 2e-10 71.6 ORF_isotigl2422

gi | 7229390]| gb| AAF42805. 1| AF162689_1 39.73 73 44 O 202 420
128 200 2e-10 71.2 ORF_isotigl2422 gi | 870854055| gh| KMT05874. 1
41.10 73 43 O 202 420 129 201 2e-10 71.2
ORF_isotigl2422 gi | 4768281| gb| AAD29446. 1| AF085231_2 37.08 89
56 O 202 468 145 233 2e-10 71.2 ORF_isotigl2422

gi | 729349445]| r ef | XP_010542900. 1| 35. 96 89 57 O 202 468 128
216 2e-10 71.2 ORF_isotigl2422 gi | 384491545| gb| El E82741. 1

29. 94 157 97 2 208 639 134 290 2e-10 70.9

ORF_i sotigl2422 gi | 671683790| enb| CDS12824. 1| 41.56 77 45 O
202 432 206 282 2e-10 71.2 ORF_isotigl2422

gi | 731346805]| ref | XP_010684649. 1| 41. 10 73 43 O 202 420 181
253 2e-10 71.2 ORF_isotigl2422 gi | 731346807| ref | XP_010684650. 1
41. 10 73 43 O 202 420 181 253 2e-10 71.2

ORF_i sotigl2422 gi | 13928024 enb| CAC37692. 1| 36. 26 91 56 1
202 474 128 216 2e-10 70.9 ORF_isotigl2422

gi | 470508086| r ef | XP_004367696. 1| 40. 00 75 45 O 196 420 108
182 2e-10 70.9 ORF_isotigl2422 gi | 902234843| gb| KNA23609. 1

41.10 73 43 O 202 420 129 201 2e-10 70.9

ORF_i sotigl2422 gi | 685326730| ref | XP_009101739. 1| 36. 26 91 56
1 202 474 128 216 2e-10 70.9 ORF_isotigl2422

gi | 443301362| gh| AGC82138. 1| 39.73 73 44 O 202 420 129 201
2e-10 70.9 ORF_isotigl2422 gi | 520899875| r ef | WP_020322885. 1

31.31 99 68 O 145 441 148 246 2e-10 69. 3
ORF_isotigl2422 gi | 731346810| ref | XP_010684651. 1| 41. 10 73 43
0 202 420 120 192 2e-10 70.9 ORF_isotigl2422

gi | 731346803| ref | XP_010684648. 1| 41. 10 73 43 O 202 420 181
253 2e-10 70.9 ORF_isotigl2422 gi | 301128435| gh| ADK61091. 1

41. 10 73 43 O 202 420 128 200 2e-10 70.9

ORF_i sotigl2422 gi | 297794999| ref | XP_002865384. 1| 39.73 73 44
0 202 420 128 200 3e-10 70.9 ORF_isotigl2422

gi | 923860545| ref | XP_013706438. 1| 36. 26 91 56 1 202 474 185
273 3e-10 70.9 ORF_isotigl2422 gi | 565432669| r ef | XP_006280379. 1
34. 86 109 68 2 145 468 110 216 3e-10 70.5

ORF_i sotigl2422 gi | 170594708| ref | XP_001902100. 1| 39. 24 79 48
0 202 438 144 222 3e-10 70.5 ORF_isotigl2422

gi | 702451810| r ef | XP_010025777. 1| 39. 19 74 45 O 199 420 144
217 3e-10 68.9 ORF_isotigl2422 gi | 284468345| gb| ABVW8498. 2|

39.73 73 44 0 202 420 128 200 3e-10 70.5



ORF_i soti g12422 gi | 511010013| gb| EPB91244. 1|  45. 00 60 33 O

253 432 233 292 3e-10 70.9 ORF_isotigl2422

gi | 301112441| ref | XP_002997991. 1|  37. 80 82 50 1 175 420 161
241 3e-10 69.7 ORF_isotigl2422 gi | 928498313| gb| KPD18813. 1|

35. 29 153 95 3 31 489 131 279 3e-10 69. 3

ORF_i soti g12422 gi | 672829171 gb| KFH74060. 1|  38. 53 109 56 4
190 504 488 589 3e-10 70.5 ORF_isotigl2422

gi | 629091683 gb| KOWs7678. 1]  39. 19 74 45 0 199 420 127 200
3e- 10 68.9 ORF_isotigl2422 gi | 567155800 r ef | XP_006418181. 1|

35. 56 90 58 0 151 420 75 164 4e-10 70.1

ORF i soti g12422 gi | 494729398| ref | WP_007465264. 1|  44. 00 75 42
0 208 432 171 245 4e-10 68.9 ORF_isotigl2422

gi | 296417443| ref | XP_002838367. 1|  33. 03 109 71 2 145 468 110
217 4e-10 70.1 ORF_isotigl2422 gi | 567155803| r ef | XP_006418182. 1|
35. 56 90 58 0 151 420 111 200 4e-10 70.1

ORF_i soti g12422 gi | 727621889| ref | XP_010481782. 1|  37.08 89 56
0 202 468 128 216 4e-10 70.1 ORF_isotigl2422

gi | 21104516| dbj | BAB93119. 1|  33. 02 106 71 O 151 468 111 216
4e- 10 70.1 ORF_isotigl2422 gi | 219129430| r ef | XP_002184892. 1|

41. 56 77 45 0 190 420 594 670 4e-10 70.5

ORF_i soti g12422 gi | 727535400| r ef | XP_010441944. 1|  37.08 89 56
0 202 468 128 216 4e-10 70.1 ORF_isotigl2422

gi | 528895786| gb| EPZ35810. 1|  35. 85 106 65 2 145 462 120 222
4e- 10 70.1 ORF_isotigl2422 gi | 502110105| r ef | XP_004493800. 1|

42. 25 71 41 0 208 420 129 199 4e-10 70.1

ORF_i soti g12422 gi | 743862914| ref | XP_010943667. 1|  39. 73 73 44
0 202 420 42 114 4e-10 70.1 ORF_isotigl2422

gi | 410994522 gb| AFV96147. 1|  34. 83 89 58 0 202 468 43 131
4e- 10 66.6 ORF_isotigl2422 gi | 747088495| r ef | XP_011091839. 1|

38. 96 77 47 0 190 420 124 200 5e-10 70.1

ORF_i soti g12422 gi | 695439924 r ef | XP_009532833. 1|  36. 94 111 66
3 145 474 310 417 5e-10 70.1 ORF_isotigl2422

gi | 515351240| ref | WP_016863694. 1|  36. 36 99 60 2 175 468 120
216 5e- 10 69.7 ORF_isotigl2422 gi | 302789570 r ef | XP_002976553. 1]
37. 65 85 53 0 202 456 128 212 5e-10 70. 1

ORF_i soti g12422 gi | 545355774 ref | XP_005643662. 1|  32. 69 104 69
1 145 456 83 185 5e-10 67.4 ORF_isotigl2422

gi | 390364326| r ef | XP_003730583. 1|  38. 06 134 74 5 46 435 76
204 5e-10 67.8 ORF_isotigl2422 gi | 743862910 r ef | XP_010943666. 1]
39. 73 73 44 0 202 420 66 138 b5e-10 69. 7

ORF_i soti g12422 gi | 659070963| r ef | XP_008457484. 1|  38. 36 73 45
0 202 420 233 305 5e-10 69.3 ORF_isotigl2422

gi | 19114464/ ref | NP_593552. 1| 28. 70 108 76 1 145 468 145 251
6e- 10 69.7 ORF_i sotigl2422 gi | 685358931| r ef | XP_009114083. 1]

39.73 73 44 0 202 420 156 228 6e-10 69. 7

ORF_i soti g12422 gi | 748629167| ref | WP_039887344. 1|  33. 10 142 91
2 49 474 97 234 6e-10 67.8 ORF_isotigl2422

gi | 674920166| enb| CDY13130. 1|  39. 73 73 44 0 202 420 110 182
6e- 10 69.7 ORF_isotigl2422 gi | 302782732| r ef | XP_002973139. 1|

37. 65 85 53 0 202 456 128 212 6e-10 69. 7

ORF i soti g12422 gi | 758368534| enb| CEP09044. 1|  45. 00 60 33 0
253 432 234 293 6e-10 69.7 ORF_isotigl2422

gi | 901821666| gb| KMZ73511. 1|  31. 52 92 62 1 145 420 110 200
6e- 10 69.7 ORF_isotigl2422 gi | 661175740 enb| CDH61092. 1|  40. 26

77 46 0 202 432 206 282 7e-10 69.7 ORF_isotigl2422

gi | 743862902| r ef | XP_010943664. 1|  39. 73 73 44 0 202 420 128

200 7e-10 69. 7 ORF_isotigl2422 gi | 18958247| dbj | BAB85602. 1]



35.16 91 57 1 202 474 128 216 7e-10 69. 3

ORF_i soti g12422 gi | 472585716 gb| EMS23267. 1|  34. 06 138 64 4
19 ~ 432 107 217 7e-10 69.3 ORF_isotigl2422

gi | 567902608| r ef | XP_006443792. 1|  39. 73 73 44 0 202 420 128
200 7e-10 69.3 ORF_i sotigl2422 gi | 567902610 r ef | XP_006443793. 1]
39. 73 73 44 0 202 420 128 200 7e-10 69. 3

ORF_i soti g12422 gi | 674877470 enb| CDY54482. 1|  35. 16 91 57 1
202 474 128 216 7e-10 69.3 ORF_isotigl2422

gi | 207100019| enb| CAK24968. 2|  35. 16 91 57 1 202 474 128 216
7e- 10 69.3 ORF_isotigl2422 gi | 672183480 r ef | XP_008812020. 1|

39. 73 73 44 0 202 420 42 114 8e-10 69. 3

ORF_i soti g12422 gi | 641841508| gb| KDO50420. 1|  39. 73 73 44 0
202" 420 128 200 8e-10 69.3 ORF_isotigl2422

gi | 732757650 gb| KHJ79087. 1]  28. 97 107 73 1 202 513 7 113
8e- 10 65.5 ORF_i sotigl2422 gi | 1005176715 gb| KYF56577. 1|  44. 59

74 37 1 253 474 150 219 8e-10 68.6 ORF_isotigl2422

gi | 659071562| r ef | XP_008460630. 1|  39. 02 82 44 1 202 429 235
316 8e- 10 68.6 ORF_isotigl2422 gi | 333458192 gb| EGK86811. 1]

33. 10 142 91 2 49 474 127 264 8e-10 68. 2

ORF_i soti g12422 gi | 255577926| ref | XP_002529835. 1|  33. 33 90 60
0 151 420 111 200 8e-10 69.3 ORF_isotigl2422

gi | 694415952| r ef | XP_009336118. 1|  38. 20 89 55 0 202 468 128
216 8e- 10 69.3 ORF_isotigl2422 gi | 720020389 r ef | XP_010262388. 1|
36. 36 77 49 0 190 420 88 164 9e-10 69. 3

ORF i soti g12422 gi | 694415950| r ef | XP_009336117. 1|  38. 20 89 55
0 202 468 140 228 9e-10 69.3 ORF_isotigl2422

gi | 720020382| r ef | XP_010262386. 1|  36. 36 77 49 0 190 420 124
200 9e- 10 69.3 ORF_i sotigl2422 gi | 723802071| r ef | NP_001289777. 1|
36. 36 77 49 0 190 420 124 200 9e-10 69. 3

ORF_i soti g12422 gi | 915281149| ref | XP_013305271. 1|  29. 52 105 73
1 145 456 117 221 9e-10 68.2 ORF_isotigl2422

gi | 255964729 gb| ACU44656. 1|  34. 44 90 59 0 151 420 111 200
9e- 10 69.3 ORF_isotigl2422 gi | 923847316| r ef | XP_013702842. 1|

33. 02 106 71 0O 151 468 111 216 9e-10 68. 6

ORF_i soti g12422 gi | 672183478| ref | XP_008812019. 1|  39. 73 73 44
0 ~ 202 420 128 200 9e-10 69.3 ORF_isotigl2422

gi | 720020386| r ef | XP_010262387. 1|  36. 36 77 49 0 190 420 124
200 9e- 10 69.3 ORF_isotigl2422 gi | 46949222 gb| AATO7467. 1]

38. 36 73 45 0 202 420 128 200 9e-10 68. 9

ORF_i soti g12422 gi | 760447765 ref | XP_011400951. 1|  34. 44 90 59
0 151 420 131 220 9e-10 68.9 ORF_isotigl2422

gi | 363413051| gb| AEW23125. 1]  38. 36 73 45 0 202 420 128 200
9e- 10 68.9 ORF_isotigl2422 gi | 1000945507| r ef | XP_015581239. 1|

33. 33 90 60 O 151 420 111 200 9e-10 68. 9

ORF_i soti g12422 gi | 410994560| gb| AFV96166. 1|  38. 81 67 41 O
202" 402 103 169 1le-09 66.2 ORF_isotigl2422

gi | 923762135 ref | XP_013677346. 1|  35. 16 91 57 1 202 474 184
272  1le-09 68.9 ORF_isotigl2422 gi | 922533447| r ef | XP_013598130. 1]
35. 16 91 57 1 202 474 184 272 1le-09 68. 9

ORF_i soti g12422 gi | 220683835| gb| ACL80669. 1|  39. 73 73 44 0
202" 420 128 200 le-09 68.9 ORF_isotigl2422

gi | 676382929| ref | XP_009034743. 1|  42. 47 73 42 0 214 432 142
214 1le-09 66.6 ORF_isotigl2422 gi | 923885023| r ef | XP_013714028. 1]
39.73 73 44 0 202 420 128 200 le-09 68. 6

ORF_i soti g12422 gi | 764527045| ref | XP_011458022. 1|  35. 56 90 58
0 199 468 131 220 1le-09 68.9 ORF_isotigl2422

gi | 922563714| ref | XP_013610130. 1|  39. 73 73 44 0 202 420 130



202 1e-09 68. 6
41. 10 73 41
ORF_isotiglz422

151 420 111 200

gi | 873224759 enb| CEMR5435. 1|  34. 62

ORF_i soti g12422 gi | 693266154| gb| Al S24729. 1|
1 ~ 256 474 188 258 1le-09 68. 6

gi | 53760453| gb| AAU93349. 1| 34. 44 90 59
le- 09 68.6 ORF_isotigl2422

104 65 2 199 507 172

le- 09 68.9 ORF_isotigl2422
85 53 O 181 435 229 313 1le-09
gi | 470240016| ref | XP_004351977.1|  32. 14
252 1le-09 68.6 ORF_isotigl2422
37.08 89 56 O 202 468 119 207 1e-09
ORF_isotigl2422 gi | 674895889| enb| CDY36967. 1
202 420 128 200 2e-09 68.2 ORF_isotigl2422
gi | 802717229 ref | XP_012085275. 1| 33.33 90
200 2e-09 68.6 ORF_isotigl2422
33.62 116 69 2 202 549 128 235 2e-09
ORF_i sotigl2422
0 199 468 127 216 2e-09
gi | 302843401 r ef | XP_002953242. 1| 37. 65 85
209 2e-09 66.6 ORF_isotigl2422
33.02 106 71 O 151 468 111 216 2e-09
ORF_isotigl2422
0 202 468 107 195 2e-09
gi | 966405784| r ef | WP_058449190. 1| 46. 67 60

178 2e- 09 65.9 ORF_isotigl2422 gi | 657981621| r ef | XP_008382837.
37.08 89 56 0 202 468 128 216 2e-09

ORF_i soti g12422 gi | 113594574/ dbj | BAF18448. 1| 108 67
190 513 125 226 2e-09 67.0 ORF_isotigl2422

gi | 731346789 ref | XP_010684640. 1|  33.61 119 76 145 501

gi | 813208513| dbj | GAC50417. 1|
68.6 ORF_isotigl2422
112 73 169 501

gi | 657981623| r ef | XP_008382838.

151 420
gi | 449445620 r ef | XP_004140570.

gi | 470107265| r ef | XP_004289969. 1
68. 6 ORF_isotigl2422
181 435
gi | 922548834| ref | XP_013602398.

gi | 657961954| ref | XP_008372572. 1
68.2 ORF_isotigl2422
253 432

139 2e-09 68. 2

ORF_i soti g12422 gi | 676430709 r ef | XP_009046015.

31. 25 9% 66 0 145 432 116 211 2e-09 66. 6

ORF_i soti g12422 gi | 657961958| r ef | XP_008372575. 1|  37.08 89
0 202 468 108 196 2e-09 68.2 ORF_isotigl2422

gi | 729447939| ref | XP_010522567. 1|  37.97 79 49 0 202 438

206 2e- 09 68.2 ORF_isotigl2422 gi | 923864531 ref | XP_013707638.
35. 96 89 57 0 202 468 128 216 2e-09 68. 2

ORF_i soti g12422 gi | 922429656| r ef | XP_013620881. 1|  35. 96 89

0 202 468 128 216 2e-09 68.2 ORF_isotigl2422

gi | 294877972 ref | XP_002768219. 1|  37.36 91 53 2 208 474
220 2e- 09 67.8 ORF_isotigl2422 gi | 922429654 r ef | XP_013620880.
35. 96 89 57 0 202 468 128 216 2e-09 68. 2

ORF_i soti g12422 gi | 685383195| ref | XP_009123930. 1|  35. 96 89

0 202 468 128 216 <2e-09 68.2 ORF_isotigl2422

gi | 985450624| ref | XP_015386247. 1|  38. 36 73 45 0 202 420
164 2e- 09 68.2 ORF_isotigl2422 gi | 731346783| r ef | XP_010684637.
33. 61 119 76 2 145 501 110 225 2e-09 68. 2

ORF_i soti g12422 gi | 312861917| gb| ADRL0438. 1|  37.50 72 45
205 420 129 200 2e-09 68.2 ORF_isotigl2422

gi | 224004956 r ef | XP_002296129. 1|  41.56 77 45 0 202 432
281 2e-09 67.8 ORF_isotigl2422 gi | 891585491 r ef | XP_013022696.
27.88 104 74 1 145 456 146 248 2e-09 67.8

ORF i soti g12422 gi | 985450620| r ef | XP_015386245. 1|  38. 36 73

0 202 420 128 200 2e-09 68.2 ORF_isotigl2422

gi | 731346787| ref | XP_010684639. 1|  33.61 119 76 2 145 501
225 2e- 09 67.8 ORF_isotigl2422 gi | 522072901| r ef | WP_020584110.
34. 69 98 61 1 190 483 101 195 2e-09 65. 5

ORF_i soti g12422 gi | 641841507 gb| KDO60419. 1|  38. 36 73 45

202 420 126 198

2e-09 67.8 ORF_isotigl2422

0
273
143
1
0

111
1

58

125
1

56

119
1

1

24
1

56

128
1

57

132
1

57

92
1

0

205
1

45

110
1

0



gi | 674936482| enb| CDX96939. 1| 35.96 89 57 0 202 468 128 216

2e- 09 67.8 ORF_isotigl2422 gi | 922867416 gb| KOO34056. 1|  33. 63
113 73 1 100 432 125 237 2e-09 66.6 ORF_isotigl2422

gi | 551535405| r ef | XP_005756498. 1|  49. 18 61 31 0 250 432 227
287 2e-09 67.4 ORF_isotigl2422 gi | 567902606 r ef | XP_006443791. 1]
38. 36 73 45 0 202 420 128 200 2e-09 67.8

ORF_i soti g12422 gi | 676493293| ref | XP_009066193. 1|  35. 06 77 50
0 190 420 119 195 3e-09 65.9 ORF_isotigl2422

gi | 42742267| gb| AAS45236. 1| 34. 83 89 58 0 202 468 128 216
3e- 09 67.8 ORF_isotigl2422 gi | 312072379 r ef | XP_003139039. 1]

36. 84 76 48 0 211 438 140 215 3e-09 65. 9

ORF_i soti g12422 gi | 407312484 gb| AFU06381. 1|  32. 26 124 75 3
145 513 110 225 3e-09 67.8 ORF_isotigl2422

gi | 657961548| r ef | XP_008372367. 1]  37.66 77 48 0 202 432 128
204 3e-09 67.8 ORF_isotigl2422 gi | 536747464| gb| ERB64445. 1|

34. 62 78 51 0 187 420 175 252 3e-09 66. 6

ORF_i soti g12422 gi | 473798304 gb| EMB46513. 1|  32. 41 108 67 1
190 513 38 139 3e-09 67.8 ORF_isotigl2422

gi | 573946675| ref | XP_006655670. 1|  31. 40 121 77 1 151 513 113
227 3e-09 67.8 ORF_isotigl2422 gi | 740321886| r ef | WP_038159030. 1|
34. 62 78 51 0 187 420 175 252 3e-09 66. 6

ORF_i soti g12422 gi | 970053982| r ef | XP_015088621. 1|  33. 33 90 60
0 151 420 111 200 3e-09 67.8 ORF_isotigl2422

gi | 757790478| r ef | WP_043008233. 1|  34. 62 78 51 0 187 420 175
252  3e- 09 66.6 ORF_isotigl2422 gi | 529161423| gb| AGS56990. 1|

37.08 89 56 0 202 468 128 216 3e-09 67.8

ORF_i soti g12422 gi | 565364522| r ef | XP_006348973. 1|  36. 36 77 49
0 190 420 69 145 3e-09 67.4 ORF_isotigl2422

gi | 28569702| enb| CAD68108. 1|  33. 33 90 60 O 151 420 75 164
3e- 09 67.8 ORF_isotigl2422 gi | 972777756| r ef | NP_001305597. 1|

33.33 90 60 O 151 420 75 164 3e-09 67.8

ORF_i soti g12422 gi | 444891679| gb| AGE13359. 1|  41.56 77 45 0
202" 432 205 281 3e-09 67.4 ORF_isotigl2422

gi | 313483709| gb| ADR51683. 1|  34. 07 91 58 1 202 474 92 180
3e- 09 67.8 ORF_isotigl2422 gi | 313483707 gb| ADR51682. 1|  34. 07

91 58 1 202 474 92 180 3e-09 67.8 ORF_isotigl2422

gi | 567185112| ref | XP_006403145. 1|  35. 96 89 57 0 202 468 128
216 3e- 09 67.8 ORF_isotigl2422 gi | 568215457| r ef | NP_001275308. 1|
33.33 90 60 O 151 420 111 200 3e-09 67.8

ORF_i soti g12422 gi | 373405317 gb| AEY68568. 1|  36. 26 91 56 1
202" 474 128 216 3e-09 67.8 ORF_isotigl2422

gi | 930111143 gb| KPH26997. 1|  34. 62 78 51 0 187 420 175 252
3e- 09 66.2 ORF_isotigl2422 gi | 313483702| gb| ADR51680. 1|  34. 07

91 58 1 202 474 92 180 3e-09 67.4 ORF_isotigl2422

gi | 740725877| ref | WP_038511163. 1|  34. 62 78 51 0 187 420 175
252  3e- 09 66.2 ORF_isotigl2422 gi | 460404089 r ef | XP_004247517. 1|
33. 33 90 60 O 151 420 111 200 3e-09 67.8

ORF_i soti g12422 gi | 443690998| gb| ELT92982. 1|  29. 92 127 85 2
145 516 112 237 3e-09 65.9 ORF_isotigl2422

gi | 518106286| r ef | WP_019276494. 1|  34. 62 78 51 0 187 420 175
252  3e- 09 66.2 ORF_isotigl2422 gi | 24963931 gb| AAG22095. 3|

31. 11 90 62 0 151 420 25 114 3e-09 67. 4

ORF_i soti g12422 gi | 494020115| r ef | WP_006962411. 1|  34. 62 78 51
0 187 420 175 252 3e-09 66.2 ORF_isotigl2422

gi | 970053984| ref | XP_015088622. 1|  33. 33 90 60 O 151 420 111
200 3e- 09 67.4 ORF_isotigl2422 gi | 723731779| ref | XP_010326652. 1|

36. 36 77 49 0 190 420 124 200 3e-09 67.4



ORF_i sotigl2422 gi | 659070971| ref | XP_008457528. 1| 33.33 93 61
1 142 420 222 313 3e-09 67.4 ORF_isotigl2422

gi | 743942813| ref | XP_011015906. 1| 39.73 73 44 0 202 420 128
200 3e-09 67.4 ORF_isotigl2422 gi | 685369694| ref | XP_009118681. 1
33.02 106 71 0 151 468 111 216 4e-09 67. 4

ORF_i sotigl2422 gi | 674900498| enb| CDY32521. 1] 33.02 106 71 0
151 468 111 216 4e-09 67.4 ORF_isotigl2422

gi | 743869433 ref | XP_010905811. 1] 35. 37 82 51 1 175 420 35
114 4e-09 67.0 ORF_isotigl2422 gi | 923703471| ref | XP_013660298. 1
33.02 106 71 0 151 468 111 216 4e-09 67. 4

ORF_i sotigl2422 gi | 166798217| gb| ABY89660. 1| 34. 44 90 59 0
151 420 111 200 4e-09 67.4 ORF_isotigl2422

gi | 590715534| ref | XP_007050223. 1| 33.33 90 60 0 151 420 113
202 4e-09 67.4 ORF_isotigl2422 gi | 218197390| gb| EEC79817. 1

32.41 108 67 1 190 513 38 139 4e-09 67.0

ORF_i sotigl2422 gi | 747072284 | ref | XP_011083048. 1| 36.71 79 50
0 202 438 128 206 4e-09 67.4 ORF_isotigl2422

gi | 939611289| gb| KPV73315. 1] 47. 46 31 0 256 432 161 219
4e- 09 67.0 ORF_isotigl2422 gi | 695064415| r ef | XP_009420754. 1

36. 99 73 46 0 202 420 128 200 4e-09 67.0

ORF_i sotigl2422 gi | 685369692| ref | XP_009118680. 1| 33.02 106 71
0 151 468 111 216 4e-09 67.0

ORF_conmp2951 c3_seql gi | 501733845| ref | WP_012629148. 1| 39.31 145
81 2 115 549 44 181 5e-23 103 ORF_conp2951 c3_seql

gi | 493029431]| ref | WP_006099075. 1| 38.73 142 80 2 121 546 47
181 1le-22 102 ORF_conp2951 c3_seql gi| 740234212| ref | WP_038075400. 1
41. 10 146 77 4 115 546 36 174 2e-22 101

ORF_conp2951 c¢3_seql gi | 648291774| ref | WP_026072923. 1| 39.44 142
78 2 121 546 46 179 4e-22 100 ORF_conp2951 c3_seql

gi | 501377640]| ref | WP_012409206. 1| 37.93 145 82 4 115 546 41
178 9e-22 100 ORF_conmp2951 c3_seql gi| 505020123| ref | WP_015207225. 1
37.93 145 82 3 115 546 44 9e-21 97. 4
ORF_conp2951_c3_seql gi | 738534441]| ref | WP_036482850. 1| 35.42 144
90 2 118 546 46 187 1e-20 97.1 ORF_conp2951_c3_seql

gi | 658419581| ref | WP_029646255. 1| 33. 80 142 87 2 121 546 47
181 1le-20 97.1 ORF_conp2951 c3_seql

gi | 522054471| ref | WP_020565680. 1| 35.81 148 76 3 121 546 54
188 2e-20 96. 7 ORF_conp2951 c3_seql

gi | 499931312| ref | WP_011612046. 1| 37.93 145 80 3 115 546 45
180 2e-20 96. 3 ORF_conp2951 c3_seql

gi | 515385832| ref | WP_016877723. 1| 38. 19 144 79 4 121 546 46
181 3e-20 95.5 ORF_conp2951_c3_seql gi | 689678301| enb| CEF48871. 1
37.93 145 77 3 121 546 40 174 4de-20 95.5

ORF_conp2951 c3_seql gi | 656719681 gb| KEF42411. 1| 38.78 147 80
4 112 546 22 160 4e-20 95.1 ORF_conp2951_c3_seql

gi | 981461217 ref | WP_059669889. 1| 37.93 145 77 3 121 546 40
174 6e-20 94.7 ORF_conp2951 c3_seql

gi | 763312982| ref | WP_044171432. 1] 37.32 142 82 2 121 546 38
172 7e-20 94.7 ORF_conp2951 _c3_seql

gi | 826018244| ref | WP_047165229. 1| 37.93 145 80 3 115 546 33
168 1le-19 94.4 ORF_conp2951 c3_seql

gi | 504925739| ref | WP_015112841. 1| 38. 46 143 80 3 121 546 46
181 2e-19 94. 0 ORF_conp2951 c3_seql

gi | 516956783| ref | WP_018183684. 1| 35.95 153 88 4 121 579 39

181 2e-19 93. 6 ORF_conp2951_c3_seql



gi | 503088795| ref | WP_013323642. 1| 37.50 144 82 3 121 549 47

183 3e-19 93. 2 ORF_conp2951 c3_seql

gi | 748165414| r ef | WP_039738990. 1] 36. 36 143 83 4 121 546 46
181 4e-19 92.4 ORF_conp2951 _c3_seql

gi | 515356232| ref | WP_016865554. 1| 37.24 145 83 4 115 546 43
180 ©6e-19 92. 0 ORF_conp2951 c3_seql

gi | 941312503| ref | WP_055116231. 1| 36. 05 147 85 3 112 546 35
174 6e-19 92. 0 ORF_conp2951_c3_seql

gi | 751277775| ref | WP_040986624. 1| 36. 11 144 85 3 115 546 36
172 7e-19 92. 0 ORF_conp2951 c3_seql

gi | 751301901 ref | WP_041010414. 1] 36. 11 144 85 3 115 546 36
172 7e-19 92.0 ORF_conp2951 c3_seql

gi | 751301199| ref | WP_041009719. 1| 36. 11 144 85 3 115 546 36
172 8e-19 91.7 ORF_conp2951 c3 seql gi | 685089209 enb| CDX24205. 1
36. 11 144 85 3 115 546 36 172 8e-19 91.7

ORF_conmp2951 c3_seql gi | 751264288| r ef | WP_040974001. 1| 36. 11 144
85 3 115 546 38 174 8e-19 91. 7 ORF_conp2951_c3_seql

gi | 737933697| ref | WP_035898371. 1| 36. 05 147 85 3 112 546 35
174 9e-19 91. 7 ORF_conp2951_c3_seql

gi | 648412694 | ref | WP_026104445. 1] 35. 66 143 85 3 121 546 46
182 1le-18 91.7 ORF_conp2951 c3_seql

gi | 917776332| ref | WP_052290273. 1] 36. 11 144 84 3 118 546 33
169 2e-18 90.9 ORF_conp2951 c3_seql gi | 746961585| gb| KI F19114. 1
36. 11 144 84 3 118 546 42 178 2e-18 90.9

ORF_conmp2951 c3_seql gi | 927917924| enb| CDX53272. 1] 36.11 144 85
3 115 546 36 172 2e-18 90.9 ORF_conp2951 c3_seql

gi | 652338179| ref | WP_026735392. 1| 36. 55 145 84 4 115 546 44
181 2e-18 90. 9 ORF_conp2951_c3_seql

gi | 493165631| ref | WP_006170876. 1| 39. 04 146 81 3 112 546 69
207 3e-18 90.5 ORF_conp2951 c3_seql

gi | 504945810| ref | WP_015132912. 1] 35.92 142 83 3 121 546 47
180 4e-18 89.7 ORF_conp2951 c3_seql

gi | 505018197| ref | WP_015205299. 1| 37.76 143 81 3 121 546 46
181 4e-18 89.7 ORF_conp2951 c3 _seql gi | 814343774| enb| CPH68122. 1
36. 62 142 83 3 121 546 38 172 5e-18 89.7

ORF_conmp2951 c3_seql gi | 953510847| dbj | BAT53535. 1] 35.62 146 84
5 115 546 36 173 5e-18 89.4 ORF_conp2951_c3_seql

gi | 916294818| ref | WP_051029864. 1| 36. 99 146 82 4 115 546 42
179 5e-18 89.4 ORF_conp2951 c3_seql

gi | 737172391| ref | WP_035158595. 1| 36. 36 143 83 4 121 546 43
178 5e-18 89.4 ORF_conmp2951 c3_seql

gi | 821561551 ref | WP_046868556. 1| 37.32 142 82 3 121 546 41
175 ©6e-18 89.4 ORF_conp2951 c3_seql

gi | 497576287| ref | WP_009890471. 1| 37.06 143 81 4 121 546 40
174 6e-18 89.4 ORF_conp2951 c3_seql gi | 584107904| gb| AHI 79522. 1
37.06 143 81 4 121 546 38 172 6e-18 89.4
ORF_conp2951_c3_seql gi | 773064690| gb| AJY42591. 1| 35.81 148 82
3 121 555 30 167 8e-18 89.0 ORF_conp2951 _c3_seql

gi | 495550750]| ref | WP_008275329. 1| 37.06 143 82 3 121 546 42
177 8e-18 89. 0 ORF_conp2951 c3_seql

gi | 499442921 | ref | WP_011130385. 1] 38. 89 144 78 5 121 546 52
187 8e-18 89. 0 ORF_conp2951 c3_seql

gi | 492895672| ref | WP_006026078. 1| 35.81 148 82 3 121 555 40
177 9e-18 89.0 ORF_conp2951 c3 _seql

gi | 756829253| ref | WP_042646352. 1| 35.42 144 86 3 115 546 36
172 9e-18 89. 0 ORF_conp2951 c3_seql

gi | 981645748| ref | WP_059844321. 1|  37.06 143 81 4 121 546 40



174 1le-17 88.6 ORF_conp2951 c3_seql
gi | 754360430| ref | WP_041861630. 1| 35. 86

174 1le-17 88.2 ORF_conmp2951 c3_seql
35. 86 145 80 3 121 546 30
ORF_conmp2951 c3_seql gi | 504891436| re
87 3 115 546 44 181 le-17

gi | 504949901| ref | WP_015137003. 1|  37. 41

185 1le-17 88. 2 ORF_conp2951_c3_seql
34.72 144 84 5 121 546 38
ORF_conmp2951 c3_seql gi | 981383968 re
78 3 121 546 30 164 2e-17

gi | 981433289| ref | WP_059643234. 1| 36. 55
174 2e-17 88. 2 ORF_conp2951 c3_seql
gi | 504970487 ref | WP_015157589. 1] 35. 66
175 2e-17 87.8 ORF_conp2951 c3_seql
gi | 981741072 ref | WP_059934588. 1| 35. 86

174 2e-17 87.8 ORF_conp2951_c3_seql
36. 55 145 79 3 121 546 29
ORF_conmp2951 c3_seql gi | 740960548| re
79 3 121 546 40 174 2e-17

gi | 764950513| ref | WP_044520790. 1| 34.03
173 3e-17 87.4 ORF_conp2951 c3_seql
gi | 505013627| ref | WP_015200729. 1| 34.03

181 3e-17 87.4 ORF_conp2951 c3_seql
34. 03 144 85 5 121 546 41
ORF_conp2951 c3 seql gi | 504967338| re
86 3 121 546 45 180 3e-17

gi | 657935844| ref | WP_029636980. 1| 34. 97
181 3e-17 87.4 ORF_conp2951 c3_seql
gi | 740984489| ref | WP_038768164. 1| 36. 55
174 3e-17 87.0 ORF_conp2951 c3_seql
36. 55 145 79 3 121 546 30
ORF_conp2951_c3_seql gi | 976471317| gb
3 121 546 30 164 4e-17 87.0
gi | 909830227| gb| AKU13025. 1| 35.21

de- 17 87.0 ORF_conp2951 c3_seql
35.21 142 85 3 121 546 40
ORF_conmp2951 c3 seql gi | 497590677| re
80 3 121 546 40 174 4e-17

gi | 782673738| ref | WP_045600604. 1| 35. 86
174 4e-17 87.0 ORF_conp2951 c3_seql
gi | 497231444| r ef | WP_009545706. 1| 35. 66
177 6e-17 86. 3 ORF_conp2951 c3_seql
gi | 981251097]| ref | WP_059470554. 1| 36. 55
173 9e-17 85.9 ORF_conp2951_c3_seql
gi | 656037395| ref | WP_029076335. 1| 32.68
181 1le-16 85.9 ORF_conp2951 _c3_seql
gi | 515888082| ref | WP_017318665. 1| 34. 27
181 1le-16 85.9 ORF_conmp2951 c3_seql
gi | 974600092| r ef | WP_059190108. 1] 34. 03
172 2e-16 85.1 ORF_conp2951 c3_seql
gi | 913356948| ref | WP_050376444. 1| 35. 86
174 2e-16 85.1 ORF_conp2951 c3_seql
35. 86 145 80 3 121 546 136
ORF_conmp2951 c3 seql gi | 490301683| re
80 3 121 546 40 174 2e-16

gi | 953804284| r ef | WP_058039816. 1|  35. 86

145 80 3 121 546 40

gi | 484585464| gb| AGK47089. 1
164 1le-17 88. 2
f| WP_015078538. 1| 34. 48 145
88.2 ORF_conp2951 c3_seql

147 83 4 121 555 46

gi | 75702893| gb| ABA22569. 1|
173 2e-17 88. 2

f| WP_059597148. 1| 37. 24 145
88. 2 ORF_conp2951 c3_seql
145 79 3 121 546 40
143 84 3 121 546 40
145 80 3 121 546 40
gi | 705475049| gb| KGS04910. 1
163 2e-17 87.8
f| WP_038745121. 1] 36. 55 145
87.8 ORF_conp2951 c3_seql
144 85 5 121 546 38
144 87 3 118 546 45
gi | 17130321]| dbj | BAB72932. 1
176 3e-17 87.4
f| WP_015154440. 1] 34. 27 143
87.4 ORF_conp2951 c3_seql
143 85 4 121 546 46
145 79 3 121 546 40
gi | 976553572| gb| KVE52227. 1
164 4e-17 87.0
| KvD74754. 1| 36. 55 145 79
ORF _conp2951 c3_seql
142 85 3 121 546 45 179
gi | 913438795| ref | WP_050418395. 1
174 4e-17 87.0
f| WP_009904861. 1| 35. 86 145
87.0 ORF_conp2951 c3_seql
145 80 3 121 546 40
143 84 3 121 546 42
145 79 3 121 546 39
153 93 4 121 579 39
143 86 3 121 546 46
144 88 3 115 546 36
145 80 3 121 546 40
gi | 160698859| gb| EDP88829. 1
270 2e-16 85.5
f| WP_004197081. 1] 35. 86 145
84.7 ORF_conp2951 c3_seql
145 80 3 121 546 40



174 2e-16 84.7 ORF_conp2951 c3_seql

gi | 740959588| ref | WP_038744210. 1] 35. 86 145 80 3 121 546 40
174 2e-16 84.7 ORF_conp2951 c3_seql gi | 148027253| gb| EDK85274. 1
35. 86 145 80 3 121 546 140 274 2e-16 85.5

ORF_conmp2951 c3_seql gi | 243063500 gb| EES45686. 1| 35. 86 145 80
3 121 546 140 274 2e-16 85.5 ORF_conp2951 c3_seql

gi | 497606907| ref | WP_009921091. 1| 35. 86 145 80 3 121 546 40
174 2e-16 84.7 ORF_conp2951 c3_seql gi | 121227363 gb| ABMA9881. 1
35. 86 145 80 3 121 546 142 276 2e-16 85.5

ORF_conp2951 c¢3_seql gi | 800785064| enb| CFL25926. 1| 35. 86 145 80
3 121 546 38 172 2e-16 84.7 ORF_conp2951 c3_seql

gi | 740942487| ref | WP_038727502. 1| 35. 86 145 80 3 121 546 43
177 2e-16 84.7 ORF_conp2951 c3_seql

gi | 752526330 ref | WP_041197894. 1| 35. 86 145 80 3 121 546 40
174 3e-16 84.7 ORF_conp2951 c3_seql

gi | 740980945| ref | WP_038764816. 1| 35. 86 145 80 3 121 546 43
177 3e-16 84.7 ORF_conp2951_c3_seql

gi | 752524486]| r ef | WP_041196068. 1| 35. 86 145 80 3 121 546 40
174 3e-16 84.7 ORF_conp2951 c3_seql gi | 126219717| gb| ABN83223. 1
35. 86 145 80 3 121 546 149 283 3e-16 85.5

ORF_conp2951 c¢3_seql gi | 953803876]| ref | WP_058039691. 1| 35. 86 145
80 3 121 546 40 174 3e-16 84.7 ORF_conp2951 c3_seql

gi | 490304232| ref | WP_004199532. 1| 35. 86 145 80 3 121 546 30
164 3e-16 84.3 ORF_conp2951 _c3_seql

gi | 490685647| r ef | WP_004550267. 1| 35. 86 145 80 3 121 546 38
172 3e-16 84.7 ORF_conp2951 c3_seql gi | 184209881| gb| EDU06924. 1
35. 86 145 80 3 121 546 151 285 3e-16 85.5

ORF_conmp2951 c3_seql gi | 686840559| gb| KGC20015. 1| 35. 86 145 80
3 121 546 30 164 3e-16 84.3 ORF_conp2951_c3_seql

gi | 714526348| gb| KGV56958. 1| 35. 86 145 80 3 121 546 38 172
3e- 16 84.7 ORF_conp2951 c3_seql gi | 714646342| gb| KGA2040. 1

35. 86 145 80 3 121 546 30 164 3e-16 84.3

ORF_conmp2951 c3 seql gi | 981296166| ref | WP_059513522. 1] 35.21 142
85 3 121 546 39 173 3e-16 84.7 ORF_conp2951_c3_seql

gi | 714575209| gb| KGW5595. 1| 35. 86 145 80 3 121 546 41 175
3e-16 84.7 ORF_conp2951 c3 seql gi | 741015566| ref | WP_038797782. 1
35. 86 145 80 3 121 546 40 174 3e-16 84.7

ORF_conp2951 c¢3_seql gi | 714507186| gb| KGv37859. 1| 35. 86 145 80
3 121 546 30 164 3e-16 84.3 ORF_conp2951 c3_seql

gi | 705585042| gb| KG547698. 1| 35. 86 145 80 3 121 546 30 164
3e-16 84.3 ORF_conp2951 c3_seql gi | 759580794 r ef | WP_043299684. 1
35. 86 145 80 3 121 546 40 174 3e-16 84.7

ORF_conp2951 c¢3_seql gi | 126229014| gb| ABN92554. 1| 35. 86 145 80
3 121 546 145 279 3e-16 85.5 ORF_conp2951_c3_seql

gi | 686848709| gb| KGC28119. 1| 35. 86 145 80 3 121 546 30 164
3e-16 84.3 ORF_conp2951 c3_seql gi | 169654349| gb| EDS87042. 1

35. 86 145 80 3 121 546 155 289 3e-16 85.5

ORF_conmp2951 c3_seql gi | 157936951 gb| EDO92621. 1| 35. 86 145 80
3 121 546 160 294 3e-16 85.5 ORF_conp2951_c3_seql

gi | 701274860| gb| Al V79086. 1| 35. 86 145 80 3 121 546 30 164
3e- 16 84.3 ORF_conp2951_c3_seql gi | 254218068| gb| EET07452. 1

35. 86 145 80 3 121 546 162 296 3e-16 85.5

ORF_conmp2951 c3 seql gi | 217395731| gb| EEC35749. 1| 35. 86 145 80
3 121 546 168 302 3e-16 85.5 ORF_conp2951 c3 _seql

gi | 741018909| r ef | WP_038800916. 1| 35.92 142 84 3 121 546 39
173 4e-16 84.3 ORF_conp2951 c3 seql gi | 685679385| gb| Al 066505. 1

35.92 142 84 3 121 546 38 172 4e-16 84.3



ORF_conp2951_c3_seql gi | 157806771| gb| EDOB3941. 1|  35. 86 145 80

3 121 546 158 292 4e-16 85.1 ORF_conp2951_c3_seql

gi | 225927831| gb| EEH23872. 1] 35. 86 145 80 3 121 546 171 305
4e- 16 85.5 ORF_conp2951_c3_seql gi | 134251017| gb| EBA51096. 1

35. 86 145 80 3 121 546 166 300 4e-16 85.5

ORF_conp2951 c¢3_seql gi | 237502694| gb| ACQR5012. 1] 35. 86 145 80
3 121 546 144 278 4e-16 85.1 ORF_conp2951_c3_seql

gi | 714902087| gb| KGX30928. 1| 35. 86 145 80 3 121 546 152 286
4e- 16 85.1 ORF_conp2951_c3_seql gi | 640368848 ref | WP_024880427. 1
35. 86 145 78 3 121 546 43 175 5e-16 84.0

ORF_conmp2951 c3_seql gi | 85544315| pdb| 2BTWB  33. 33 144 86 5
121 546 52 187 6e-16 84.0 ORF_conp2951 c3_seql

gi | 85544314| pdb| 2BTWA  33. 33 144 86 5 121 546 52 187 6e-
16 83.6 ORF_conp2951 c3 seql gi | 817516937| ref | WP_046572938. 1

35.92 142 84 2 112 537 80 214 6e-16 84.0

ORF_conmp2951 c3_seql gi | 751564302| ref | WP_041033204. 1| 33.57 143
87 3 121 546 46 181 7e-16 83.2 ORF_conp2951_c3_seql

gi | 741007236]| ref | WP_038789710. 1| 35.17 145 81 3 121 546 40
174 8e-16 83.2 ORF_conp2951 c3_seql

gi | 741019975]| ref | WP_038801977. 1| 35. 86 145 80 3 121 546 39
173 8e-16 83.2 ORF_conp2951_c3_seql gi | 772972989| gb| AJX33047. 1
35. 86 145 80 3 121 546 38 172 9e-16 83.2

ORF_conp2951 c¢3_seql gi | 740943421| ref | WP_038728427. 1| 35.17 145
81 3 121 546 40 174 Qe-16 83.2 ORF_conp2951_c3_seql

gi | 785594494 ref | WP_045719475. 1| 35.17 145 81 3 121 546 40
174 9Qe-16 83.2 ORF_conp2951 c3_seql gi | 806494169| gb| KKC16091. 1
35.17 145 81 3 121 546 30 164 9e-16 82.8

ORF_conmp2951 c3_seql gi | 938273386| gb| KPQD8481. 1| 35.21 142 85
3 121 546 32 166 le-15 82.8 ORF_conp2951 _c3_seql

gi | 123963072| gb| ABM77828. 1| 36.11 144 82 5 121 546 52 187
le-15 83.2 ORF_conp2951 c3_seql gi | 496440563| ref | WP_009149408. 1
34.51 142 85 2 121 546 60 193 1le-15 82.8

ORF_conmp2951 c3 seql gi | 740986897| ref | WP_038770440. 1| 35. 17 145
81 3 121 546 40 174 le-15 82.4 ORF _conp2951 c3 _seql

gi | 568795567| gb| AHE26011. 1| 35.17 145 81 3 121 546 30 164
le-15 82.4 ORF_conp2951 c3_seql gi | 427346779| gb| AFY29492. 1

35.62 146 86 3 112 546 25 163 2e-15 82.4

ORF_conp2951 c¢3_seql gi | 652914138| ref | WP_027168079. 1| 33.33 144
89 3 115 546 36 172 2e-15 82.4 ORF_conp2951 c3_seql

gi | 686936961| gb| KGD15055. 1| 37.04 135 72 3 151 546 8 132
2e-15 81.6 ORF_conp2951 c3_seql gi | 740967447| ref | WP_038751917. 1
35.17 145 81 3 121 546 40 174 2e-15 82.0

ORF_conp2951 c¢3_seql gi | 759607566]| r ef | WP_043325766. 1| 35. 62 146
86 3 112 546 36 174 2e-15 82.0 ORF_conp2951_c3_seql

gi | 738342341| ref | WP_036294947. 1| 35.17 145 79 3 121 546 48
180 3e-15 81.6 ORF_conp2951 c3_seql

gi | 737586499| r ef | WP_035557439. 1| 35.92 142 84 2 112 537 93
227 3e-15 82.0 ORF_conp2951 c3_seql gi | 714591842| gb| KGA22095. 1
35.17 145 81 3 121 546 30 164 3e-15 81.6

ORF_conp2951 c¢3_seql gi | 501395618| ref | WP_012427184. 1| 37.32 142
82 3 112 537 81 215 3e-15 82.0 ORF_conp2951 c3_seql

gi | 651604058 ref | WP_026598946. 1| 35.17 145 79 3 121 546 38
170 4e-15 81.3 ORF_conp2951 c3 seql gi | 814476642| enb| CPI 32267. 1
35.17 145 81 3 121 546 38 172 5e-15 80.9

ORF_conp2951 c¢3_seql gi | 648499655]| ref | WP_026191406. 1| 35.17 145
79 3 121 546 43 175 b5e-15 80.9 ORF_conp2951 c3_seql

gi | 917319449| ref | WP_051926161. 1]  35.71 140 82 3 121 537 46



178 7e-15 80.5 ORF_conp2951 c3_seql

gi | 494317175| ref | WP_007177410. 1] 35.92 142 84 3 112 537 90
224 Te-15 80.9 ORF_conp2951 c3_seql gi | 928498313| gb| KPD18813. 1
34. 67 150 75 3 112 537 76 210 7e-15 80.9

ORF_conmp2951 c3_seql gi | 654738300| ref | WP_028194554. 1| 34.51 142
86 2 112 537 80 214 9e-15 80.5 ORF_conp2951 c3_seql

gi | 662152692| ref | WP_030100516. 1| 34.51 142 86 2 112 537 80
214 le-14 80.5 ORF_conp2951 c3_seql gi | 91691483| gb| ABE34681. 1
33.80 142 87 2 112 537 44 178 2e-14 79.0

ORF_conmp2951 c3_seql gi | 739030777| ref | WP_036911908. 1| 36. 11 144
82 5 121 546 52 187 3e-14 79.0 ORF_conp2951 _c3_seql

gi | 489705594 ref | WP_003609731. 1| 35.92 142 80 4 121 546 45
175 3e-14 78.6 ORF_conp2951 c3_seql

gi | 749301086| ref | WP_040125311. 1] 33. 80 142 87 2 112 537 94
228 3e-14 79.0 ORF_conp2951_c3_seql gi | 697780908| gb| Al T63532. 1
30.34 145 96 1 115 549 22 161 4de-14 78.2

ORF_conp2951 c3_seql gi | 207082025| gb| ABS78257. 2| 30. 34 145 96
1 115 549 43 182 4e-14 78.2 ORF_conp2951 c3_seql

gi | 165917203 gb| EDR35807. 1| 30. 34 145 96 1 115 549 81 220
de- 14 78.6 ORF_conp2951 c3_seql gi | 754969497| r ef | WP_042325399. 1
37.32 142 82 4 112 537 73 207 1le-13 77.4

ORF_conmp2951 c3_seql gi | 748629167| ref | WP_039887344. 1] 33.33 144
83 2 115 546 43 173 2e-13 76.3 ORF_conp2951 c3_seql

gi | 333458192| gb| EGK86811. 1| 33.33 144 83 2 115 546 73 203
2e-13 76.3 ORF_conp2951 c3_seql gi | 800135199| dbj | GAC34503. 1|

35. 34 133 79 4 148 546 44 169 3e-13 75.9

ORF_conp2951 c¢3_seql gi | 797211671| ref | WP_045872614. 1| 34.72 144
84 4 121 546 46 181 3e-13 75.5 ORF_conp2951 c3_seql

gi | 916990632| ref | WP_051597344. 1| 33.86 127 77 3 157 537 58
177 6e-13 75.1 ORF_conp2951 c3_seql

gi | 981354997| ref | WP_059570263. 1| 34.51 142 86 3 121 546 40
174 2e-12 73.6 ORF_conp2951 c3_seql

gi | 504939174 ref | WP_015126276. 1| 31. 47 143 90 2 118 546 53
187 2e-12 73.6 ORF _conp2951 c3 seql

gi | 966518160]| r ef | WP_058534654. 1| 31. 43 140 88 4 130 549 38
169 6e-11 68.9 ORF_conp2951_c3_seql gi | 1001837663| gh| KXS32259. 1
32.70 159 91 5 127 600 46 189 7e-11 68.9

ORF_conp2951 c¢3_seql gi | 500232799]| ref | WP_011902392. 1| 30. 56 144
91 4 121 549 38 173 1le-10 68. 2 ORF_conp2951 c3_seql

gi | 931478713| gb| KPK59845. 1| 35.21 142 73 4 121 546 26 148
3e-10 67.0 ORF_conp2951 c3_seql gi | 167537519| ref | XP_001750428. 1
33.99 153 81 5 121 549 48 190 7e-10 66. 2

ORF_conp2951 c¢3_seql gi | 827519218 gb| KLN61905. 1| 26. 39 144 99
3 115 546 24 160 2e-09 64. 3 ORF_conp2951_c3_seql

gi | 518404331| ref | WP_019574538. 1] 34. 65 101 61 1 115 417 56
151 2e-09 64.7 ORF_conp2951 c3_seql

gi | 920578875]| r ef | WP_053005650. 1| 26. 39 144 99 3 115 546 40
176 3e-09 63.9 ORF_conp2951 c3_seql

gi | 497514158| ref | WP_009828356. 1| 28. 87 142 94 3 121 546 33
167 2e-08 62. 0 ORF_conp2951_c3_seql gi | 1000089089| gh| KXJ56520. 1
28. 17 142 95 3 121 546 34 168 2e-08 61.6

ORF_conp2951 c¢3_seql gi | 496167609 ref | WP_008892116. 1| 28.17 142
95 3 121 546 34 168 3e-08 61. 6 ORF_conp2951 c3_seql

gi | 817130062| r ef | WP_046502581. 1| 25. 69 144 100 3 115 546 40
176 4e-08 61. 2 ORF_conp2951 c3_seql

gi | 522080484| r ef | WP_020591693. 1| 26. 39 144 99 3 115 546 36

172 4e-08 60. 8 ORF_conp2951_c3_seql



gi | 213409680| r ef | XP_002175610. 1| 30. 34 145 85 5 121 546 59

190 9e-08 61. 2 ORF_conp2951_c3_seql

gi | 966405784| r ef | WP_058449190. 1| 32.94 85 49 2 157 408 9
86 9e- 08 59. 3 ORF_conp2951_c3_seql

gi | 503689125| ref | WP_013923201. 1] 36. 11 108 58 5 121 429 37
138 1le-07 58.5 ORF_conp2951 c3_seql

gi | 490267384| ref | WP_004163951. 1| 29. 27 164 93 5 121 546 17
179 2e-07 59.3 ORF_conp2951_c3_seql

gi | 918692141| ref | WP_052561880. 1| 30. 00 140 83 3 130 549 40
164 2e-07 58.9 ORF_conp2951 c3_seql

gi | 490258075| ref | WP_004155296. 1| 29. 27 164 93 5 121 546 31
193 2e-07 59. 3 ORF_conp2951 c3_seql

gi | 831778908| ref | XP_012755554. 1| 25. 38 130 82 4 160 546 85
200 4e-07 59. 3 ORF_conp2951 c3 seql gi | 925230922| gb| KOS75550. 1
33.94 109 59 3 229 546 1 99 4e- 07 57.0

ORF_conmp2951 c3_seql gi | 813208513| dbj | GAGG0417. 1| 29. 32 133 77
4 154 546 146 263 5e-07 59. 3 ORF_conp2951_c3_seql

gi | 310766388| gb| ADP11338. 1| 29. 27 164 93 5 121 546 44 206
5e- 07 58.5 ORF_conp2951 c3 seql gi | 752845383| ref | WP_041474394. 1
29. 27 164 93 5 121 546 31 193 5e-07 58.2
ORF_conp2951_c3_seql gi | 752845037| ref | WP_041474048. 1| 29. 27 164
93 5 121 546 31 193 8e-07 57.8 ORF_conp2951 c3_seql

gi | 224965368 enb| CAX56900. 1| 29. 27 164 93 5 121 546 44 206
9e- 07 57.8 ORF_conp2951_c3_seql gi | 915474789| ref | WP_050814322. 1
30. 84 107 65 3 229 546 1 99 le- 06 55.8

ORF_conp2951 c3_seql gi | 872579356| r ef | WP_048533013. 1] 27.91 129
84 4 157 537 144 265 1le-06 57.8 ORF_conp2951_c3_seql

gi | 497652379| ref | WP_009966563. 1| 30. 28 142 69 3 121 546 40
151 2e-06 56. 2 ORF_conp2951 c3_seql gi | 772943476| gb| AJX80078. 1
30. 28 142 69 3 121 546 30 141 2e-06 55.8

ORF_conp2951 c3_seql gi | 736937357| ref | WP_034934372. 1] 28. 05 164
95 5 121 546 32 194 3e-06 56. 2 ORF_conp2951 c3_seql

gi | 517208875| ref | WP_018397693. 1| 38. 38 99 47 2 121 417 50
134 3e-06 54.7 ORF_conp2951 c3 seql

gi | 923123265]| ref | XP_013755101. 1| 28.79 132 79 5 160 546 39
158 3e-06 56. 6 ORF_conp2951 c3_seql

gi | 308510244| ref | XP_003117305. 1] 29.01 131 78 5 160 546 49
166 3e-06 56. 6 ORF_conp2951 c3_seql

gi | 737401579| ref | WP_035382755. 1] 32.18 87 54 1 157 417 44
125 4e-06 55.5 ORF_conp2951 c3_seql

gi | 493073505]| ref | WP_006122095. 1| 27. 11 166 98 5 115 546 30
194 4e-06 55.8 ORF_conp2951_c3_seql gi | 672825823| gb| KFH70714. 1
30. 30 132 76 4 154 546 146 262 5e-06 56. 2
ORF_conp2951_c3_seql gi | 857976683| enb| CEQ7478. 1| 26.72 131 81
3 160 546 39 156 8e-06 55.5 ORF_conp2951_c3_seql

gi | 953489559| enb| CEG46925. 1] 30. 23 129 78 4 160 546 188 304
9e- 06 55.5 ORF_conp2951_c3_seql gi | 443690998 gb| ELT92982. 1

25. 00 132 87 3 154 549 40 159 1e-05 54.3
ORF_conp2951_c3_seql gi | 800137352| dbj | GAC33130. 1| 29.13 103 63
2 157 450 46 143 1le-05 54.3 ORF_conp2951 c3_seql

gi | 159485978 ref | XP_001701021. 1] 27. 69 130 81 3 160 546 17
134 1e-05 53.1 ORF_conp2951 c3_seql gi | 341888907| gb| EGT44842. 1
28. 46 130 80 3 160 546 41 158 2e-05 54.7

ORF_conp2951 c3 seql gi | 502816264| ref | WP_013051240. 1] 28. 14 167
93 7 121 549 38 201 2e-05 54.3 ORF_conp2951 c3_seql

gi | 290993528| ref | XP_002679385. 1| 32. 06 131 75 5 154 546 56

172 2e-05 53.5 ORF_conp2951_c3_seql gi | 309365040| enb| CAP23744. 2|



29.77 131 77 5 160 546 41 158 3e-05 53.9

ORF_conp2951 c3_seql gi | 301112447 ref | XP_002997994. 1| 29. 46 129
79 4 160 546 227 343 3e-05 53.9 ORF_conp2951 c3_seql

gi | 301112441]| ref | XP_002997991. 1| 28. 68 129 80 4 160 546 80
196 3e-05 53.5 ORF_conp2951 c3_seql gi | 922867416| gb| KOO34056. 1
28. 03 132 86 5 160 546 63 188 4e-05 53.1

ORF_conp2951 c¢3_seql gi | 302847090] r ef | XP_002955080. 1| 29.55 132
74 5 160 546 36 151 4e-05 52.4 ORF_conp2951 c3_seql

gi | 520899875| ref | WP_020322885. 1| 26. 83 164 97 5 121 546 32
194 4e-05 53.1 ORF_conp2951 c3_seql

gi | 268531908| ref | XP_002631082. 1| 29.77 131 77 5 160 546 41
158 4e-05 53.1 ORF_conp2951 c3_seql gi | 570996289| gb| ETP52930. 1
28. 68 129 80 4 160 546 221 337 5e-05 53.1

ORF_conp2951 c3 seql gi | 528895786| gb| EPZ35810. 1| 27. 07 133 80
6 154 546 48 165 5e-05 53.1 ORF_conp2951_c3_seql

gi | 568057987| gb| ETMb4635. 1| 28. 68 129 80 4 160 546 222 338
5e-05 53.1 ORF_conp2951_c3_seql gi | 970660098| gb| KUF97679. 1

28. 68 129 80 4 160 546 222 338 b5e-05 53.1

ORF_conmp2951 c3_seql gi | 675213985| ref | XP_008915877. 1| 28. 68 129
80 4 160 546 222 338 b5e-05 53.1 ORF_conp2951 c3_seql

gi | 544211776]| ref | XP_005536287. 1| 29. 66 145 76 6 154 549 146
277 5e-05 53.1 ORF_conp2951 c3_seql

gi | 695439924 r ef | XP_009532833. 1| 29. 46 129 79 4 160 546 240
356 6e-05 52.8 ORF_conp2951 _c3_seql

gi | 193204637| ref | NP_001122616. 1| 29.01 131 78 5 160 546 41
158 6e-05 52.8 ORF_conp2951 c3_seql gi | 570335908| gb| ET083856. 1|
28. 68 129 80 4 160 546 221 337 7e-05 52.8

ORF_conmp2951 c3_seql gi | 193204635| ref | NP_001122615. 1] 29.01 131
78 5 160 546 49 166 7e-05 52.8 ORF_conp2951_c3_seql

gi | 14485518 gb| AAK62991. 1| AF299332 1 29.01 131 78 5 160 546
41 158 9e-05 52.4 ORF_conp2951_c3_seql

gi | 1004148497| gb| KXZ56469. 1| 29.55 132 74 5 160 546 86 201
le-04 52. 4 ORF_conp2951 c3 seql gi | 505014688| ref | WP_015201790. 1
24. 24 132 86 4 154 546 37 155 1e-04 52.0

ORF_conp2951 c¢3_seql gi | 303281270]| ref | XP_003059927. 1| 33.33 141
74 6 160 537 21 156 1le-04 51.6 ORF_conp2951 c3_seql

gi | 970651951| gb| KUF90699. 1| 27.91 129 81 4 160 546 222 338
le- 04 52.0 ORF_conp2951_c3_seql gi | 570959955| gb| ETP24934. 1

27.91 129 81 4 160 546 222 338 1le-04 52.0

ORF_conp2951 c¢3_seql gi | 499786267| ref | WP_011467001. 1| 24. 36 156
97 3 121 531 93 246 2e-04 51. 6 ORF_conp2951 c3_seql

gi | 567998271| gb| ETL48346. 1| 27.91 129 81 4 160 546 222 338
2e-04 51. 6 ORF_conp2951 c3_seql gi | 567969895| gb| ETK94960. 1

27.91 129 81 4 160 546 222 338 2e-04 51.6

ORF_conmp2951 c3_seql gi | 504984674| ref | WP_015171776. 1| 25. 00 132
85 4 154 546 39 157 3e-04 51.2 ORF_conp2951 c3_seql

gi | 748749862| r ef | WP_040007977. 1| 31.18 93 57 3 160 432 53
140 4e-04 50.4 ORF_conp2951 c3_seql

gi | 599364119 ref | XP_007405638. 1| 27.74 137 79 5 160 546 62
186 5e-04 49.7

ORF_conmp2951 c3 _seq2 gi | 501733845| ref | WP_012629148. 1| 42. 44 205
108 4 115 723 44 240 5e-40 153 ORF_conp2951 c3 seq2

gi | 516956783| ref | WP_018183684. 1| 41. 06 207 113 4 121 735 39
238 2e-39 151 ORF_conp2951 c3_seq2 gi| 740234212| ref | WP_038075400. 1

42.72 206 107 5 115 720 36 234 3e-39 150



ORF_conp2951_c3_seq2 gi | 493029431| r ef | WP_006099075. 1|  40. 29 206

115 3 121 735 47 245 4e-39 150 ORF_conp2951 c3_seq2

gi | 751277775| ref | WP_040986624. 1| 40. 98 205 112 4 115 723 36
233 5e-39 150 ORF_conp2951 c3_seq2 gi| 751301901| ref | WP_041010414. 1
40. 98 205 112 4 115 723 36 233 5e-39 150

ORF_conp2951 c¢3_seq2 gi | 751301199| ref | WP_041009719. 1| 40. 98 205
112 4 115 723 36 233 7e-39 149 ORF_conp2951 c3_seq2

gi | 501377640]| ref | WP_012409206. 1| 39. 81 206 115 5 115 726 41
239 8e-39 149 ORF_conp2951 c3_seq2 gi| 522054471| ref | WP_020565680. 1
38.91 221 111 5 121 762 54 257 2e-38 149

ORF_conp2951 c3_seq2 gi | 515385832| ref | WP_016877723. 1| 41. 55 207
106 6 121 726 46 242 3e-38 148 ORF_conp2951 c3_seq2

gi | 505020123| ref | WP_015207225. 1| 41. 06 207 111 5 115 726 44
242 3e-38 148 ORF_conp2951 c3_seq2 gi| 763312982| ref | WP_044171432. 1
40. 29 206 115 3 121 735 38 236 7e-38 147

ORF_conmp2951 c3 _seq2 gi | 499931312| ref | WP_011612046. 1| 41. 46 205
109 4 115 723 45 240 7e-38 147 ORF_conp2951 c3 seg2

gi | 756829253| ref | WP_042646352. 1| 40. 49 205 113 4 115 723 36
233 1le-37 146 ORF_conp2951 c3_seq2 gi| 751264288 ref | WP_040974001. 1
40. 00 205 114 4 115 723 38 235 1le-37 146

ORF_conp2951 c¢3_seq2 gi | 685089209| enb| CDX24205. 1| 40. 00 205 114
4 115 723 36 233 1le-37 146 ORF_conp2951 c3_seq2

gi | 689678301| enb| CEF48871. 1| 40.78 206 107 4 121 723 40 235
le- 37 146 ORF_conp2951 c3_seq2 gi | 503088795| ref | WP_013323642. 1

40. 69 204 112 4 121 726 47 243 2e- 37 146

ORF_conp2951 c¢3_seq2 gi | 981461217| ref | WP_059669889. 1| 41.75 206
105 4 121 723 40 235 2e-37 145 ORF_conp2951 c3_seq2

gi | 504925739| ref | WP_015112841. 1| 40. 20 204 113 4 121 726 46
242 3e- 37 145 ORF_conp2951_c3_seq2 gi| 927917924| enb| CDX53272. 1

40. 00 205 114 4 115 723 36 233 3e-37 145

ORF_conmp2951 c3_seq2 gi | 826018244 | ref | WP_047165229. 1] 41. 46 205
109 4 115 723 33 228 4de-37 145 ORF_conp2951 c3_seq2

gi | 656719681| gb| KEF42411. 1| 43. 00 207 105 6 112 720 22 219
6e- 37 144 ORF_conp2951 c3_seq2 gi| 748165414| ref | WP_039738990. 1

39.90 203 113 5 121 723 46 241 6e- 37 144

ORF_conmp2951 c3_seq2 gi | 814343774| enb| CPH68122. 1| 42. 23 206 104
4 121 723 38 233 Te-37 144 ORF_conp2951 c3 seq2

gi | 648291774| ref | WP_026072923. 1| 40. 29 206 114 3 121 735 46
243 Te-37 144 ORF_conp2951 c3_seq2 gi| 648412694| ref | WP_026104445. 1
38. 65 207 119 4 121 735 46 246 8e- 37 144

ORF_conp2951 c¢3_seq2 gi | 505018197| ref | WP_015205299. 1| 41. 18 204
109 5 121 723 46 241 1le-36 144 ORF_conp2951 c3_seq2

gi | 484585464| gb| AGK47089. 1| 41. 26 206 106 4 121 723 30 225
2e- 36 143 ORF_conp2951 c3_seq2 gi| 499442921| ref | WP_011130385. 1

42. 36 203 106 6 121 720 52 246 2e-36 144

ORF_conp2951 c¢3_seq2 gi | 754360430]| ref | WP_041861630. 1| 41. 26 206
106 4 121 723 40 235 2e-36 143 ORF_conp2951 c3_seq2

gi | 773064690| gb| AJY42591. 1] 41. 26 206 106 4 121 723 30 225
2e- 36 142 ORF_conp2951 c3_seq2 gi|981741072| ref | WP_059934588. 1

41. 26 206 106 4 121 723 40 235 2e-36 143

ORF_conp2951 c3_seq2 gi | 737172391| ref | WP_035158595. 1] 39. 32 206
112 5 121 726 43 239 3e-36 143 ORF_conp2951 c3_seq2

gi | 738534441| ref | WP_036482850. 1| 37. 44 203 123 3 118 720 46
246 3e-36 143 ORF_conp2951 c3_seq2 gi| 492895672| ref | WP_006026078. 1
41. 26 206 106 4 121 723 40 235 3e-36 142

ORF_conmp2951 c3_seq2 gi | 913438795| ref | WP_050418395. 1] 40. 39 203

112 4 121 723 40 235 3e-36 142 ORF_conp2951 c3_seq2



gi | 501395618| ref | WP_012427184. 1| 42. 11 209 113 4 112 735 81

282 3e-36 144 ORF_conp2951 c3_seq2 gi| 909830227| gb| AKU13025. 1

40. 39 203 112 4 121 723 45 240 3e-36 142

ORF_conp2951 c3_seq2 gi | 584107904| gb| AHI 79522. 1| 41. 67 204 108
5 121 723 38 233 4e-36 142 ORF_conp2951 c3_seq2

gi | 505013627| ref | WP_015200729. 1| 37.98 208 120 4 118 735 45
245 4e-36 142 ORF_conp2951 c3_seq2 gi| 974600092| ref | WP_059190108. 1
38. 86 211 120 4 115 741 36 239 4e-36 142

ORF_conp2951 c¢3_seq2 gi | 740984489| ref | WP_038768164. 1| 41.75 206
105 4 121 723 40 235 4e-36 142 ORF_conp2951 c3_seq2

gi | 497576287| ref | WP_009890471. 1| 41. 67 204 108 5 121 723 40
235 4e-36 142 ORF_conp2951 c3_seq2 gi| 657935844| ref | WP_029636980. 1
39.41 203 114 5 121 723 46 241 4e-36 142

ORF_conp2951 c3 seq2 gi | 497590677 ref | WP_009904861. 1| 41. 38 203
110 4 121 723 40 235 5e-36 142 ORF_conp2951_c3_seq2

gi | 782673738| ref | WP_045600604. 1| 41. 38 203 110 4 121 723 40
235 5e-36 142 ORF_conp2951 c3_seq2 gi| 493165631| ref | WP_006170876. 1
43. 08 195 103 3 112 693 69 256 5e-36 143

ORF_conmp2951 c3_seq2 gi | 91691483| gb| ABE34681. 1| 40. 67 209 116
3 112 735 44 245 6e-36 142 ORF_conp2951 c3_seq2

gi | 981383968| ref | WP_059597148. 1| 41.75 206 105 4 121 723 30
225 6e-36 142 ORF_conp2951 c3_seq2 gi| 953510847| dbj | BAT53535. 1

38. 83 206 115 6 115 723 36 233 6e-36 142

ORF_conp2951 c3_seq2 gi | 515356232| ref | WP_016865554. 1| 39. 32 206
116 5 115 726 43 241 7Te-36 142 ORF_conp2951 c3_seq2

gi | 981645748 ref | WP_059844321. 1| 41. 67 204 108 5 121 723 40
235 7e-36 142 ORF_conp2951 c3_seq2 gi| 821561551| ref | WP_046868556. 1
41. 38 203 110 4 121 723 41 236 8e-36 141

ORF_conp2951 c¢3_seq2 gi | 652338179| ref | WP_026735392. 1| 40. 38 208
111 6 115 726 44 242 1le-35 141 ORF_conp2951 c3_seq2

gi | 749301086]| ref | WP_040125311. 1| 40. 67 209 116 3 112 735 94
295 1le-35 142 ORF_conp2951 c3_seq2 gi| 976471317| gb| KVvD74754. 1

40. 78 206 107 4 121 723 30 225 2e-35 140

ORF_conp2951 c3 seq2 gi | 917776332| ref | WP_052290273. 1] 39. 81 206
111 5 118 723 33 229 2e-35 140 ORF_conp2951_c3_seq2

gi | 746961585| gb| KI F19114. 1| 39.81 206 111 5 118 723 42 238
2e-35 140 ORF_conp2951 c3_seq2 gi| 941312503| ref | WP_055116231. 1

38. 65 207 116 4 112 720 35 234 2e-35 140

ORF_conmp2951 c3_seq2 gi | 981296166| ref | WP_059513522. 1| 40. 89 203
111 4 121 723 39 234 2e-35 140 ORF_conp2951 c3_seq2

gi | 740959588 ref | WP_038744210. 1| 41. 26 206 106 4 121 723 40
235 2e-35 140 ORF_conp2951 c3_seq2 gi| 714646342| gb| KGW52040. 1

41. 26 206 106 4 121 723 30 225 3e-35 140

ORF_conp2951 c3_seq2 gi | 656037395]| ref | WP_029076335. 1| 38. 46 208
119 4 121 738 39 239 3e-35 140 ORF_conp2951 c3_seq2

gi | 976553572| gb| KVE52227. 1] 40. 78 206 107 4 121 723 30 225
3e-35 140 ORF_conp2951 c3_seq2 gi| 504949901| ref | WP_015137003. 1

39.41 203 114 4 121 723 46 241 3e-35 140

ORF_conp2951 c¢3_seq2 gi | 494317175| ref | WP_007177410. 1| 41. 95 205
111 4 112 723 90 287 3e-35 141 ORF_conp2951 c3_seq2

gi | 752524486]| ref | WP_041196068. 1| 41. 26 206 106 4 121 723 40
235 3e-35 140 ORF_conp2951 c3_seq2 gi| 913356948| ref | WP_050376444. 1
41. 26 206 106 4 121 723 40 235 3e-35 140

ORF_conp2951 c3 seq2 gi | 800785064 enb| CFL25926. 1| 41. 26 206 106
4 121 723 38 233 4e-35 140 ORF_conp2951_c3_seq2

gi | 953804284| r ef | WP_058039816. 1| 41. 26 206 106 4 121 723 40

235 4e-35 140 ORF_conp2951 c3_seq2 gi| 490685647| ref | WP_004550267. 1



41. 26 206 106 4 121 723 38 233 4e-35 140

ORF_conmp2951 c3_seq2 gi | 714507186| gb| KGv37859. 1| 41. 26 206 106
4 121 723 30 225 4e-35 139 ORF_conp2951 c3_seq2

gi | 490301683| ref | WP_004197081. 1| 41. 26 206 106 4 121 723 40
235 4e-35 140 ORF_conp2951 c3_seq2 gi| 953803876| ref | WP_058039691. 1
41. 26 206 106 4 121 723 40 235 4e-35 140

ORF_conp2951 c3_seq2 gi | 490304232| ref | WP_004199532. 1| 41. 26 206
106 4 121 723 30 225 4e-35 139 ORF_conp2951 c3_seq2

gi | 981251097]| ref | WP_059470554. 1| 41. 26 206 106 4 121 723 39
234 4e-35 139 ORF_conp2951 c3 _seq2 gi| 737933697| ref | WP_035898371. 1
38. 65 207 116 4 112 720 35 234 4e-35 139

ORF_conp2951 c¢3_seq2 gi | 504970487| ref | WP_015157589. 1| 39.71 204
112 5 121 723 40 235 6e-35 139 ORF_conp2951 c3_seq2

gi | 705475049| gb| KGS04910. 1] 40. 78 206 107 4 121 723 29 224
9e- 35 138 ORF_conp2951_c3_seq2 gi| 75702893| gb| ABA22569. 1| 38.05
205 116 6 121 726 38 234 le-34 138 ORF_conp2951_c3_seq2

gi | 981433289| ref | WP_059643234. 1| 40. 78 206 107 4 121 723 40
235 1le-34 139 ORF_conp2951 c3_seq2 gi| 740960548| ref | WP_038745121. 1
40. 78 206 107 4 121 723 40 235 1le-34 138

ORF_conp2951 c¢3_seq2 gi | 504945810]| ref | WP_015132912. 1| 39.13 207
117 4 121 738 47 245 1le-34 139 ORF_conp2951 c3_seq2

gi | 160698859| gb| EDP88829. 1| 40. 89 203 111 4 121 723 136 331
le- 34 140 ORF_conp2951 c3_seq2 gi| 148027253| gb| EDK85274. 1| 40. 89
203 111 4 121 723 140 335 1le-34 140 ORF_conp2951_c3_seq2

gi | 243063500]| gb| EES45686. 1| 40. 89 203 111 4 121 723 140 335
le- 34 140 ORF_conp2951 c3_seq2 gi| 785594494| ref | WP_045719475. 1

40. 78 206 107 4 121 723 40 235 1le-34 138

ORF_conmp2951 c3_seq2 gi | 126229014| gb| ABN92554. 1| 40. 89 203 111
4 121 723 145 340 1le-34 141 ORF_conp2951 c3_seq2

gi | 121227363| gb| ABMA9881. 1| 40. 89 203 111 4 121 723 142 337
le- 34 140 ORF_conp2951 c3_seq2 gi| 741007236| ref | WP_038789710. 1

40. 78 206 107 4 121 723 40 235 1le-34 138

ORF_conmp2951 c3 _seq2 gi | 157806771| gb| EDO83941. 1| 40. 89 203 111
4 121 723 158 353 1le-34 141 ORF_conp2951 c3 seg2

gi | 169654349| gb| EDS87042. 1| 40. 89 203 111 4 121 723 155 350
le- 34 141 ORF_conp2951 c3_seq2 gi| 806494169 gb| KKC16091. 1| 40. 78
206 107 4 121 723 30 225 1le-34 138 ORF_conp2951 c3_seq2

gi | 740943421| ref | WP_038728427. 1| 40. 78 206 107 4 121 723 40
235 le-34 138 ORF_conmp2951 c3_seq2 gi| 237502694| gb| ACQR5012. 1

40. 89 203 111 4 121 723 144 339 2e-34 140

ORF_conp2951 c¢3_seq2 gi | 126219717| gb| ABN83223. 1| 40. 89 203 111
4 121 723 149 344 2e-34 140 ORF_conp2951 c3_seq2

gi | 652914138| ref | WP_027168079. 1| 38. 54 205 117 4 115 723 36
233 2e-34 138 ORF_conp2951 c3_seq2 gi| 157936951| gb| EDO92621. 1

40. 89 203 111 4 121 723 160 355 2e-34 141

ORF_conp2951 c¢3_seq2 gi | 184209881| gb| EDU06924. 1| 40. 89 203 111
4 121 723 151 346 2e-34 140 ORF_conp2951 c3_seq2

gi | 254218068| gb| EET07452. 1] 40. 89 203 111 4 121 723 162 357
2e- 34 141 ORF_conp2951 c3_seq2 gi| 568795567| gb| AHE26011. 1| 40. 49
205 109 4 121 723 30 225 2e-34 137 ORF_conp2951 c3_seq2

gi | 217395731| gb| EEC35749. 1] 40. 89 203 111 4 121 723 168 363
2e- 34 141 ORF_conp2951 c3_seq2 gi|504891436| ref| WP_015078538. 1

38. 05 205 118 4 115 723 44 241 2e-34 138

ORF_conp2951 c3 seq2 gi | 714902087| gb| KGX30928. 1| 40. 89 203 111
4 121 723 152 347 2e-34 140 ORF_conp2951 c3_seq2

gi | 225927831| gb| EEH23872. 1] 40. 89 203 111 4 121 723 171 366

2e- 34 141 ORF_conp2951 c3_seq2 gi| 134251017| gb| EBA51096. 1| 40. 89



203 111 4 121 723 166 361 2e-34 141 ORF_conp2951_c3_seq2

gi | 515888082| ref | WP_017318665. 1| 37.93 203 117 4 121 723 46
241 2e-34 138 ORF_conp2951 c3_seq2 gi| 705585042| gb| KGS47698. 1

40. 78 206 107 4 121 723 30 225 2e-34 137

ORF_conmp2951 c3_seq2 gi | 686840559| gb| KGC20015. 1| 40. 78 206 107
4 121 723 30 225 2e-34 137 ORF_conp2951 c3_seq2

gi | 497606907| ref | WP_009921091. 1| 40. 78 206 107 4 121 723 40
235 2e-34 138 ORF_conp2951 c3_seq2 gi| 741015566| ref | WP_038797782. 1
40. 78 206 107 4 121 723 40 235 2e-34 138

ORF_conp2951 c3_seq2 gi | 17130321| dbj | BAB72932. 1] 37.07 205 118
6 121 726 41 237 2e-34 137 ORF_conp2951 c3_seq2

gi | 740986897| ref | WP_038770440. 1| 40. 49 205 109 4 121 723 40
235 2e-34 137 ORF_conmp2951 c3 _seq2 gi| 764950513 ref | WP_044520790. 1
37.07 205 118 6 121 726 38 234 2e-34 137

ORF_conp2951 c¢3_seq2 gi | 740942487| ref | WP_038727502. 1| 40. 78 206
107 4 121 723 43 238 2e-34 138 ORF_conp2951 c3_seq2

gi | 714526348 gb| KGV56958. 1| 40. 78 206 107 4 121 723 38 233
2e- 34 137 ORF_conp2951 c3_seq2 gi| 752526330| ref | WP_041197894. 1

40. 78 206 107 4 121 723 40 235 2e-34 137

ORF_conp2951 c¢3_seq2 gi | 714575209| gb| KGW5595. 1] 40. 78 206 107
4 121 723 41 236 3e-34 137 ORF_conp2951 c3_seq2

gi | 686848709| gb| KGC28119. 1] 40. 78 206 107 4 121 723 30 225
3e-34 137 ORF_conp2951 c3_seq2 gi| 740980945| ref | WP_038764816. 1

40. 78 206 107 4 121 723 43 238 3e-34 137

ORF_conmp2951 c3_seq2 gi | 123963072| gb| ABM/7828. 1| 40. 39 203 110
6 121 720 52 246 3e-34 137 ORF_conp2951 c3_seq2

gi | 686936961| gb| KGD15055. 1| 41. 38 203 104 4 130 723 1 193
3e-34 136 ORF_conp2951 c3_seq2 gi| 772972989 gb| AJX33047. 1| 40. 78
206 107 4 121 723 38 233 3e-34 137 ORF_conp2951 _c3_seq2

gi | 685679385| gb| Al 066505. 1| 40. 39 203 112 4 121 723 38 233
3e-34 137 ORF_conp2951 c3_seq2 gi| 741019975| ref | WP_038801977. 1

40. 78 206 107 4 121 723 39 234 3e-34 137

ORF_conp2951 c3_seq2 gi | 741018909| r ef | WP_038800916. 1| 40. 39 203
112 4 121 723 39 234 4de-34 137 ORF_conp2951 c3 seq2

gi | 495550750 ref | WP_008275329. 1| 39. 22 204 115 4 121 726 42
238 4e-34 137 ORF_conp2951 c3 _seq2 gi| 658419581 ref | WP_029646255. 1
35. 96 203 122 3 121 726 47 242 4e-34 137

ORF_conp2951 c¢3_seq2 gi | 916294818]| ref | WP_051029864. 1| 38. 83 206
115 5 115 723 42 239 4de-34 137 ORF_conp2951 c3_seq2

gi | 714591842| gb| KGA22095. 1] 40. 78 206 107 4 121 723 30 225
4e- 34 137 ORF_conp2951 c3_seq2 gi| 740967447| ref | WP_038751917. 1

40. 78 206 107 4 121 723 40 235 4e-34 137

ORF_conp2951 c¢3_seq2 gi | 504967338| ref | WP_015154440. 1| 39. 02 205
112 5 121 723 45 240 6e-34 136 ORF_conp2951 c3_seq2

gi | 754969497| r ef | WP_042325399. 1| 41. 43 210 115 4 112 738 73
275 Te-34 137 ORF_conp2951 c3_seq2 gi| 814476642| enb| CPI 32267. 1

40. 78 206 107 4 121 723 38 233 8e-34 136

ORF_conmp2951 c3_seq2 gi | 497231444| r ef | WP_009545706. 1| 38.92 203
115 4 121 723 42 237 1e-33 135 ORF_conp2951 _c3_seq2

gi | 496440563| r ef | WP_009149408. 1| 38. 35 206 118 3 121 735 60
257 2e-33 135 ORF_conp2951 c3_seq2 gi| 751564302| ref | WP_041033204. 1
37. 44 203 118 4 121 723 46 241 3e-33 135

ORF_conmp2951 c3 _seq2 gi | 759580794| r ef | WP_043299684. 1| 40. 19 214
105 6 121 723 40 243 9e-33 134 ORF_conp2951 c3 seg2

gi | 701274860]| gb| Al V79086. 1| 39. 34 211 111 5 121 723 30 233
9e- 33 133 ORF_conp2951 c3 _seq2 gi| 640368848 ref | WP_024880427. 1

39. 32 206 108 4 121 723 43 236 9e-33 133



ORF_conp2951_c3_seq2 gi | 739030777| ref | WP_036911908. 1|  40. 39

110 6 121 720 52 246 le-32 133 ORF_conp2951 c3_seq2

gi | 648499655| ref | WP_026191406. 1| 39.81 206 107 4 121 723
236 1le-32 133 ORF_conp2951_c3_seq2 gi| 966518160| r ef | WP_058534654.
36. 36 198 117 5 130 723 38 226 1le-32 132
ORF_conp2951 c¢3_seq2 gi | 938273386| gb| KPQ08481. 1| 39.11 202
4 121 723 32 226 1le-32 132 ORF_conp2951_c3_seq2

gi | 85544315| pdb| 2BTWB  36. 59 205 119 6 121 726 52 248
32 133 ORF_conp2951 c3_seq2 gi| 85544314| pdb| 2BTWA  36.59 205
6 121 726 52 248 2e-32 132 ORF_conp2951 c3_seq2

gi | 697780908| gb| Al T63532. 1] 35.41 209 128 3 115 735 22
2e-32 132 ORF_conp2951 c3_seq2 gi| 817516937| ref | WP_046572938. 1
41. 43 210 115 3 112 738 80 282 3e-32 133
ORF_conp2951 c3 seq2 gi | 738342341 ref | WP_036294947. 1| 39. 32
108 4 121 723 48 241 5e-32 131 ORF_conp2951_c3_seq2

gi | 207082025| gb| ABS78257. 2| 35.41 209 128 3 115 735 43
S5e- 32 131 ORF_conp2951 c3_seq2 gi| 651604058 ref | WP_026598946. 1
38. 83 206 109 4 121 723 38 231 5e-32 131
ORF_conmp2951 c3_seq2 gi | 737586499| r ef | WP_035557439. 1] 42. 11
113 3 112 735 93 294 5e-32 132 ORF_conp2951 c3_seq2

gi | 165917203| gb| EDR35807. 1| 37.23 188 113 1 115 678 81
8e- 32 132 ORF_conp2951 c3_seq2 gi| 489705594 ref | WP_003609731. 1
39. 90 203 109 5 121 723 45 236 1le-31 130
ORF_conp2951 c3_seq2 gi | 917319449| ref | WP_051926161. 1| 39.41
112 5 121 720 46 240 2e-31 130 ORF_conp2951 c3_seq2

gi | 427346779| gb| AFY29492. 1| 39.02 205 116 4 112 720 25
3e-31 129 ORF_conp2951 c3_seq2 gi| 759607566]| ref | WP_043325766. 1
39. 02 205 116 4 112 720 36 233 3e-31 129
ORF_conp2951 c¢3_seq2 gi | 662152692| ref | WP_030100516. 1| 40. 48
117 3 112 738 80 282 3e-31 130 ORF_conp2951 c3_seq2

gi | 654738300]| ref | WP_028194554. 1| 40. 48 210 117 3 112 738
282 4e-31 130 ORF_conp2951 c3_seq2 gi| 797211671| ref | WP_045872614.
38. 24 204 115 5 121 723 46 241 6e-31 128
ORF_conp2951 c3 seq2 gi | 981354997| ref | WP_059570263. 1| 40. 39
112 4 121 723 40 235 1e-30 127 ORF_conp2951_c3_seq2

gi | 916990632| ref | WP_051597344. 1| 35. 23 193 118 3 157 735
243 8e-30 125 ORF_conp2951 c3_seq2 gi| 928498313| gb| KPD18813. 1
39. 45 218 108 4 112 738 76 278 1le-29 125
ORF_conmp2951 c3_seq2 gi | 504939174 ref | WP_015126276. 1| 36. 84
121 4 118 738 53 252 1le-28 122 ORF_conp2951 c3_seq2

gi | 827519218 gb| KLN61905. 1| 33.33 204 128 4 115 723 24
8e- 28 119 ORF_conp2951 c3_seq2 gi| 500232799| ref | WP_011902392. 1
34.98 203 120 6 121 720 38 231 2e-27 119
ORF_conp2951 c3_seq2 gi | 920578875]| r ef | WP_053005650. 1| 33.33
128 4 115 723 40 236 2e-27 119 ORF_conp2951 c3_seq2

gi | 167537519]| ref | XP_001750428. 1| 38. 24 204 106 5 121 702
241 4de- 27 118 ORF_conp2951 c3_seq2 gi| 817130062| r ef | WP_046502581.
33.33 204 128 4 115 723 40 236 1le-26 116
ORF_conp2951 c¢3_seq2 gi | 1001837663| gh| KXS32259. 1| 37.31 201
5 127 723 46 239 1le-26 116 ORF_conp2951 c3_seq2

gi | 800135199]| dbj | GAC34503. 1| 38.42 203 115 6 121 723 35
2e- 26 115 ORF_conp2951 c3_seq2 gi|918692141| ref | WP_052561880. 1
33.99 203 118 4 130 735 40 227 3e-26 115
ORF_conp2951 c3 seq2 gi | 925230922| gb| KOS75550. 1| 41. 18 170
4 229 723 1 160 1le-25 111 ORF_conp2951_c3_seq2

gi | 522080484| r ef | WP_020591693. 1| 33.33 204 128 4 115 723

232 2e-25 113 ORF_conp2951 c3_seq2 gi| 497652379 ref | WP_009966563.

203

43
1

115

2e-
119

225

206

246

209

263

203

222

210

80
1

203

58

209

220

204

48
1

117

229

85

36
1



37. 44 203 95 4 121
ORF_conp2951 c3_seq2 gi|77
4 121 723 30 202 5e-25

gi | 748629167| r ef | WP_039887344.

723 40 212 4e-25 112

2943476]| gb| AJX80078. 1| 37.44 203 95
111 ORF_conp2951 c3 _seg2

1] 35.75 193 111 2 115 693 43

222 Te-25 111 ORF_conp2951 c3_seq2 gi| 497514158 ref | WP_009828356. 1
32. 34 201 128 4 121 720 33 226 1le-24 110

ORF_conp2951 c3_seq2 gi | 748749862| r ef | WP_040007977. 1| 34. 36 195
115 6 160 723 53 241 1le-24 110 ORF_conp2951 c3_seq2

gi | 931478713| gb| KPK59845. 1| 38. 14 194 101 4 121 702 26 200
le-24 110 ORF_conp2951 c3_seq2 gi| 333458192| gb| EGK86811. 1| 35.57
194 112 2 115 696 73 253 2e-24 111 ORF_conp2951 c3_seq2

gi | 1000089089| gh| KXJ56520. 1| 33. 66 202 126 4 121 723 34 228
Te-24 108 ORF_conp2951 c3 _seq2 gi| 496167609| ref | WP_008892116. 1

33. 66 202 126 4 121 723 34 228 8e-24 108

ORF_conp2951 c¢3_seq2 gi | 966405784| r ef | WP_058449190. 1| 31.69 183
98 4 157 678 9 173 2e-23 106 ORF_conp2951 c3_seq2

gi | 915474789]| ref | WP_050814322. 1| 33.93 168 102 3 229 729 1
160 7e-23 103 ORF_conp2951 c3_seq2 gi| 290993528| ref | XP_002679385. 1
36. 07 183 103 5 154 702 56 224 8e-23 105

ORF_conp2951 c¢3_seq2 gi | 518404331| ref | WP_019574538. 1| 33. 64 214
122 4 115 735 56 256 1le-22 105 ORF_conp2951 c3_seq2

gi | 692118754| ref | WP_032075052. 1| 34.50 171 105 3 229 735 1
166 2e-22 103 ORF_conp2951 c3_seq2 gi| 308510244| ref | XP_003117305. 1
34.74 190 108 6 160 720 49 225 2e-22 107

ORF_conmp2951 c3_seq2 gi | 213409680| ref | XP_002175610. 1| 33. 17 205
120 6 121 723 59 250 1le-21 104 ORF_conp2951 c3_seq2

gi | 301112441]| ref | XP_002997991. 1| 33.67 199 117 6 160 753 80
264 le-21 103 ORF_conp2951 c3_seq2 gi| 599364119 ref | XP_007405638. 1
33.85 195 108 6 160 717 62 244 1le-21 102

ORF_conmp2951 c3_seq2 gi | 301112447]| ref | XP_002997994. 1| 34. 39 189
111 5 160 723 227 403 1le-21 105 ORF_conp2951 c3_seq2

gi | 193204637| ref | NP_001122616. 1| 35. 26 190 107 6 160 720 41
217 1le-21 104 ORF_conp2951 c3_seq2

gi | 14485518| gb| AAK62991. 1| AF299332_1 35. 26 190 107 6 160 720
41 217 1le-21 103 ORF_conp2951 c3_seg2

gi | 193204635| ref | NP_001122615. 1| 35. 26 190 107 6 160 720 49
225 1le-21 104 ORF_conp2951 c3_seq2 gi| 746710169| ref | WP_039669460. 1
33.92 171 106 3 229 735 1 166 2e-21 100

ORF_conmp2951 c3_seq2 gi | 676382929| ref | XP_009034743. 1] 32.54 209
118 8 124 714 25 222 2e-21 101 ORF_conp2951 c3_seq2

gi | 325186679| enb| CCA21228. 1| 34.92 189 110 5 160 723 71 247
2e-21 102 ORF_conp2951 c3_seq2 gi| 501565810| ref | WP_012570258. 1

36. 00 150 91 1 229 678 1 145 2e-21 99.8

ORF_conp2951 c¢3_seq2 gi | 309365040| enb| CAP23744. 2| 35.26 190 107
6 160 720 41 217 3e-21 103 ORF_conp2951 c3_seq2

gi | 268531908] ref | XP_002631082. 1| 35. 26 190 107 6 160 720 41
217 3e-21 102 ORF_conp2951 c3_seq2 gi| 528895786| ghb| EPZ35810. 1

32. 67 202 118 7 154 750 48 234 3e-21 103

ORF_conp2951 c¢3_seq2 gi | 341888907| gb| EGT44842. 1| 33.33 189 112
4 160 720 41 217 4e-21 103 ORF_conp2951 c3_seq2

gi | 551535405| ref | XP_005756498. 1| 36. 02 186 107 6 154 702 114
290 4e-21 102 ORF_conp2951 c3_seq2 gi| 695439924| ref | XP_009532833. 1
34. 39 189 111 5 160 723 240 416 5e-21 103

ORF_conp2951 c3 seq2 gi | 872579356| r ef | WP_048533013. 1] 33. 33 192
118 5 157 723 144 328 7e-21 101 ORF_conp2951_c3_seq2

gi | 813208513| dbj | GACGG0417. 1| 33.33 180 107 3 154 693 146 312
7e-21 103 ORF_conp2951 c3_seq2 gi| 290980155| ref | XP_002672798. 1



33. 67 199 106 7 160 723 83 266 9e-21 102

ORF_conmp2951 c3_seq2 gi | 953489559 enb| CEG46925. 1] 33. 86 189 112
5 160 723 188 364 9e-21 102 ORF_conp2951 c3_seq2

gi | 568057987| gb| ETMb4635. 1| 33.33 189 113 5 160 723 222 398
le-20 102 ORF_conp2951 c3_seq2 gi| 570996289 gb| ETP52930. 1| 33.33
189 113 5 160 723 221 397 1le-20 102 ORF_conp2951 c3_seq2

gi | 675213985]| ref | XP_008915877. 1| 33.33 189 113 5 160 723 222
398 1le-20 102 ORF_conp2951 c3_seq2 gi| 570959958 gb| ETP24937. 1

32.28 189 115 5 160 723 4 180 2e-20 99.0

ORF_conp2951 c3_seq2 gi | 970660098| gb| KUF97679. 1| 33.33 189 113
5 160 723 222 398 2e-20 101 ORF_conp2951 c3_seq2

gi | 800137352| dbj | GAC33130. 1| 32.82 195 113 4 157 723 46 228
2e-20 98.6 ORF_conp2951 c3 _seq2 gi | 570335908| gb| ET083856. 1

33.33 189 113 5 160 723 221 397 2e-20 101

ORF_conp2951 c¢3_seq2 gi | 544211776]| ref | XP_005536287. 1| 35.00 220
111 9 124 735 137 340 2e-20 102 ORF_conp2951 c3_seq2

gi | 33187146| gb| AAOL3810. 2| AF384111 1 34.56 217 123 8 115 750
24 226 2e-20 102 ORF_conp2951 c3_seg2

gi | 737401579| ref | WP_035382755. 1] 34.21 190 117 4 157 723 44
226 2e-20 98.2 ORF_conp2951 _c3_seq2 gi | 397628930| gb| EJK69115. 1
34.09 220 110 9 157 714 152 370 3e-20 100

ORF_conmp2951 c3_seq2 gi | 675852512| ref | XP_009011816. 1| 32. 80 189
114 4 160 723 114 290 3e-20 100 ORF_conp2951 c3_seq2

gi | 566032216]| gb| ETI 55127. 1| 32. 28 189 115 5 160 723 80 256
3e-20 99. 4 ORF_conp2951 c3_seq2 gi | 570335911| gb| ET083859. 1|

32.28 189 115 5 160 723 80 256 3e-20 99.4

ORF_conp2951 c3_seq2 gi | 570959955| gb| ETP24934. 1| 32.80 189 114
5 160 723 222 398 3e-20 100 ORF_conp2951 c3_seq2

gi | 568057990| gb| ETMb4638. 1| 32.28 189 115 5 160 723 80 256
4e- 20 99. 0 ORF_conp2951 c3_seq2 gi | 570996278| gb| ETP52920. 1

32.28 189 115 5 160 723 80 256 4e-20 99.0

ORF_conp2951 c¢3_seq2 gi | 675213991 ref | XP_008915880. 1| 32.28 189
115 5 160 723 80 256 4e-20 99. 0 ORF_conp2951 c3_seq2

gi | 511010013| gb| EPB91244. 1| 32.09 215 119 9 115 732 111 307
5e- 20 101 ORF_conp2951 c3_seq2 gi| 758368534| enb| CEP09044. 1| 32.09
215 119 9 115 732 112 308 5e-20 101 ORF_conp2951 c3_seq2

gi | 755598209] r ef | WP_042525907. 1| 32.75 171 108 3 229 735 1
166 ©6e-20 95.9 ORF_conp2951 c3_seq2

gi | 695064415| ref | XP_009420754. 1| 33. 17 208 120 6 115 723 22
215 6e-20 100 ORF_conp2951 c3_seq2 gi| 312072379| ref | XP_003139039. 1
29. 67 209 128 5 115 723 29 224 8e-20 96.7

ORF_conp2951 c3_seq2 gi | 758352771| dbj | GANO5107. 1] 31.92 213 122
8 115 732 116 312 8e-20 100 ORF_conp2951 c3_seq2

gi | 499786267| ref | WP_011467001. 1| 29. 57 230 131 7 121 738 93
315 8e-20 98.2 ORF_conp2951 c3_seq2 gi | 970651949| gb| KUF90697. 1
32.28 189 115 5 160 723 80 256 1le-19 97.8

ORF_conp2951 c3_seq2 gi | 373405317| gb| AEY68568. 1| 33.03 218 123
8 121 753 24 225 1e-19 99. 8 ORF_conp2951_c3_seq2

gi | 223995009| r ef | XP_002287188. 1| 33.96 212 117 10 115 723 17
214 2e-19 95.5 ORF_conp2951 c3_seq2

gi | 760447765| ref | XP_011400951. 1| 32. 38 210 120 6 160 765 60
255 2e-19 98. 2 ORF_conp2951 c3_seq2

gi | 831778908| ref | XP_012755554. 1| 29. 47 190 118 5 160 723 85
260 2e-19 99. 0 ORF_conp2951 c3 _seq2

gi | 694415950]| ref | XP_009336117. 1| 32.11 218 125 8 121 753 36
237 2e-19 99. 0 ORF_conp2951 c3_seq2

gi | 242051649| r ef | XP_002454970. 1|  32. 88 219 124 8 115 750 24



226 3e-19 99. 0 ORF_conp2951 c3_seq2

gi | 694415952| ref | XP_009336118. 1| 32. 57 218 124 8 121 753 24
225 3e-19 98. 6 ORF_conp2951 c3_seq2

gi | 493073505]| ref | WP_006122095. 1| 29. 33 225 135 6 115 723 30
252 3e-19 95.5 ORF_conp2951_c3_seq2

gi | 676386555]| ref | XP_009036556. 1| 36. 04 197 111 5 151 723 54
241 3e-19 95.5 ORF_conp2951_c3_seq2 gi | 922867416| gb| KOO34056. 1
33.15 181 112 5 160 693 63 237 4e-19 95.5

ORF_conp2951 c¢3_seq2 gi | 635369185]| enb| CCl 42660. 1| 32.80 189 114
5 160 723 55 231 4e-19 95.9 ORF_conp2951 c3_seq2

gi | 747072284 | ref | XP_011083048. 1| 34. 33 201 112 7 160 750 40
224 4e-19 98. 2 ORF_conp2951 c3_seq2

gi | 490267384| ref | WP_004163951. 1] 30. 84 214 125 5 121 696 17
229 6e-19 94.7 ORF_conp2951 c3 _seq2

gi | 514776917| r ef | XP_004968585. 1| 31.51 219 127 7 115 750 24
226 6e-19 97.8 ORF_conp2951 c3_seq2

gi | 747072282| ref | XP_011083047. 1| 34. 33 201 112 7 160 750 40
224 Te-19 98. 2 ORF_conp2951 _c3_seq2

gi | 75213147| sp| QSWAb. 1| PCS1_WHEAT 34. 33 201 112 7 160 750 40
224 8e-19 97.4 ORF_conp2951 c3_seq2 gi | 629091683| gb| KCWs7678. 1
31.71 205 123 5 121 723 24 215 8e-19 94.7

ORF_conmp2951 c3_seq2 gi | 702451810| ref | XP_010025777. 1| 31.71 205
123 5 121 723 41 232 9e-19 94.4 ORF_conp2951 c3_seq2

gi | 490258075]| ref | WP_004155296. 1| 30. 84 214 125 5 121 696 31
243 9e-19 94. 4 ORF_conp2951 c3_seq2 gi | 326494126| dbj | BAJ85525. 1
34. 33 201 112 7 160 750 40 224 1le-18 97.1

ORF_conp2951 c3_seq2 gi | 736937357| ref | WP_034934372. 1| 29. 60 223
133 6 121 723 32 252 1e-18 94. 4 ORF_conp2951_c3_seq2

gi | 907093431| gb| KNC99293. 1] 32. 26 217 113 6 154 747 98 299
le-18 97.8 ORF_conp2951 c3_seq2 gi | 727569811| ref | XP_010457419. 1
34. 38 192 106 7 160 723 40 215 1le-18 96. 7

ORF_conp2951 c¢3_seq2 gi | 443690998| gb| ELT92982. 1| 28. 64 199 129
4 154 747 40 226 1le-18 93. 6 ORF_conp2951 c3_seq2

gi | 901821666| gb| KMZ73511. 1| 32. 65 196 115 5 127 702 25 207
2e-18 96. 3 ORF_conp2951_c3_seq2 gi | 727603973| ref | XP_010475030. 1
34. 38 192 106 7 160 723 40 215 2e-18 96. 3

ORF_conp2951 c3_seq2 gi | 752845383| ref | WP_041474394. 1| 30. 36 224
133 5 121 726 31 253 2e-18 93.6 ORF_conp2951 c3_seq2

gi | 541047267| gb| ERG36016. 1| 32.98 191 109 6 160 723 32 206
2e-18 95.1 ORF_conp2951 c3_seq2 gi | 551588562| r ef | XP_005778952. 1
31.09 193 121 5 160 723 12 197 2e-18 92.0

ORF_conp2951 c3_seq2 gi | 407312484| gb| AFU0O6381. 1| 33. 66 202 112
7 160 750 40 224 2e-18 96. 3 ORF_conp2951 c3_seq2

gi | 723731779| ref | XP_010326652. 1| 32. 84 201 115 7 160 750 40
224 2e-18 95.9 ORF_conp2951_c3_seq2

gi | 970053982| ref | XP_015088621. 1| 32. 84 201 115 7 160 750 40
224 2e-18 95.9 ORF_conp2951_c3_seq2 gi | 310766388| gb| ADP11338. 1
30. 84 214 125 5 121 696 44 256 2e-18 93.2

ORF_conp2951 c¢3_seq2 gi | 970053984 ref | XP_015088622. 1| 32. 84 201
115 7 160 750 40 224 2e-18 95.9 ORF_conp2951 c3_seq2

gi | 460404089| ref | XP_004247517. 1] 32.84 201 115 7 160 750 40
224 2e-18 95.9 ORF_conp2951_c3_seq2 gi | 729701043| enb| CEJ02028. 1
29.58 213 127 8 115 732 57 253 3e-18 95.5

ORF_conp2951 c3 seq2 gi | 28569702| enb| CAD68108. 1| 33. 33 201 114
7 160 750 4 188 3e-18 95.5 ORF_conp2951_c3_seq2

gi | 743942813| ref | XP_011015906. 1| 30.62 209 124 6 115 723 22

215 3e-18 95.9 ORF_conp2951_c3_seq2



gi | 972777756]| ref | NP_001305597. 1| 33.33
188 3e-18 95.5 ORF_conp2951 c3_seq2
gi | 695071232| ref | XP_009382679. 1| 31. 66

201 114 7 160 750 4

199 120 5 160 750 40

224 3e-18 95.9 ORF_conp2951_c3_seq2 gi | 325516458 gb| ADz24787. 1
33.85 192 107 7 160 723 40 215 3e-18 95.5

ORF_conp2951 c¢3_seq2 gi | 752845037| ref | WP_041474048. 1| 30. 36 224
133 5 121 726 31 253 3e-18 92.8 ORF_conp2951_c3_seq2

gi | 531558322| gb| AGT57959. 1| 33.33 195 116 5 160 738 51 233
3e-18 95.1 ORF_conp2951_c3_seq2 gi | 848932098| ref | XP_012828973. 1
33.83 201 113 7 160 750 40 224 3e-18 95.9

ORF_conp2951 c3_seq2 gi | 848932096| ref | XP_012828972. 1| 33.83 201
113 7 160 750 40 224 3e-18 95.9 ORF_conp2951 _c3_seq2

gi | 224965368 enb| CAX56900. 1| 30. 36 224 133 5 121 726 44 266
3e-18 92.8 ORF_conp2951 c3 seq2 gi | 727146285| enb| CEG/1517. 1

29. 58 213 127 8 115 732 57 253 4e-18 95.1

ORF_conmp2951 c3 _seq2 gi | 568215457| ref | NP_001275308. 1| 33.33 201
114 7 160 750 40 224 4e-18 95.5 ORF_conp2951 c3 _seq2

gi | 857976683| enb| CECQ7478. 1| 29.73 185 115 3 154 702 37 208
4e-18 94.7 ORF_conp2951 c3_seq2 gi | 848932094| ref | XP_012828971. 1
33.83 201 113 7 160 750 40 224 4e-18 95.9

ORF_conp2951 c¢3_seq2 gi | 1002820966| gb| AMN87031. 1| 32.72 217 127
7 115 750 24 226 4e-18 95.5 ORF_conp2951 c3_seq2

gi | 926791675| ref | XP_013904311. 1| 40. 16 122 71 2 361 723 5
125 4e-18 90.1 ORF_conp2951_c3_seq2 gi | 672829171| gb| KFH74060. 1
33.51 191 106 6 154 714 403 576 4e-18 95.9

ORF_conp2951 c¢3_seq2 gi | 670428756]| r ef | XP_008655225. 1| 32. 26 217
128 7 115 750 24 226 4e-18 95.1 ORF_conp2951_c3_seq2

gi | 297848618| r ef | XP_002892190. 1| 33.33 192 108 7 160 723 40

215 4e-18 94.4 ORF_conp2951_c3_seq2 gi | 66803020| ref | XP_635353. 1
30. 20 202 124 5 160 762 168 353 5e-18 95.5

ORF_conp2951 c3_seq2 gi | 293337247| ref | NP_001168641. 1| 32. 26 217
128 7 115 750 24 226 5e-18 95.1 ORF_conp2951 c3_seq2

gi | 302847090] r ef | XP_002955080. 1| 34.52 168 91 5 160 654 36
187 5e-18 90. 9 ORF_conp2951 c3 _seq2

gi | 302782732| ref | XP_002973139. 1| 31.71 205 116 7 160 762 40
224 6e-18 94.7 ORF_conp2951 c3_seq2

gi | 302789570]| ref | XP_002976553. 1| 31.71 205 116 7 160 762 40
224 6e-18 94.7 ORF_conp2951_c3_seq2 gi | 674249977| gb| KFK42742. 1
33.33 192 108 7 160 723 40 215 6e-18 94. 4

ORF_conp2951 c¢3_seq2 gi | 312171048| enmb| CBX79307. 1| 29.91 214 127
5 121 696 17 229 6e-18 91.7 ORF_conp2951 _c3_seq2

gi | 1002820968 gb| AMN87032. 1| 31.51 219 127 8 115 750 24 226
7e-18 94.7 ORF_conp2951 c3_seq2 gi | 552916579| gb| ESA01781. 1

30.41 217 113 6 115 723 17 209 8e-18 90.9

ORF_conmp2951 c3_seq2 gi | 444891677| gb| AGE13358. 1| 30. 59 255 114
10 115 723 57 300 8e-18 92.8 ORF_conp2951 c3_seq2

gi | 478729310| enb| CCP05801. 1| 29.91 214 127 5 121 696 31 243
9e-18 91. 3 ORF_conp2951 c3_seq2 gi | 224004956| r ef | XP_002296129. 1
32.82 195 111 6 157 696 93 282 1le-17 92.4

ORF_conmp2951 c3_seq2 gi | 470239215| ref | XP_004351373. 1] 30. 56 216
128 8 127 762 380 577 1le-17 94.7 ORF_conp2951 _c3_seq2

gi | 661175740| enb| CDH61092. 1| 32.80 189 112 5 160 723 119 293
le-17 94. 4 ORF_conp2951 c3_seq2 gi | 490272265| ref | WP_004168384. 1
29.91 214 127 5 121 696 31 243 1le- 17 91.3

ORF_conp2951 c¢3_seq2 gi | 159485978| ref | XP_001701021. 1| 32.53 166
99 3 160 654 17 170 1le-17 89.4 ORF_conp2951 c3_seq2

gi | 529161423| gb| AGS56990. 1| 32.35 204 118 7 154 753 38 225



le- 17 94.0 ORF_conp2951 c3_seq2 gi | 743835878| r ef | XP_010935937. 1|

33.51 191 109 7 160 723 40 215 1le-17 93.6

ORF_conp2951 c¢3_seq2 gi | 113594574| dbj | BAF18448. 1| 31.82 198 121
4 160 750 41 225 1le-17 90.9 ORF_conp2951_c3_seq2

gi | 15617416| dbj | BAB64932. 1] 30. 46 197 117 6 160 738 40 220
le- 17 94. 0 ORF_conp2951 c3_seq2 gi | 552820766] r ef | XP_005845668. 1
30. 29 175 107 4 154 675 47 207 1le-17 90.1

ORF_conmp2951 c3_seq2 gi | 515351240| ref | WP_016863694. 1| 30. 46 197
122 5 154 738 37 220 1le-17 92.8 ORF_conp2951_c3_seq2

gi | 671683790| enb| CDS12824. 1] 32.80 189 112 5 160 723 119 293
le-17 94. 0 ORF_conp2951 c3_seq2 gi | 916690104| ref | WP_051297195. 1
27. 85 237 133 7 115 732 40 269 1le-17 90.9

ORF_conmp2951 c3 _seq2 gi | 502816264| ref | WP_013051240. 1] 30. 22 225
129 8 121 723 38 258 le-17 90. 9 ORF_conp2951 c3 _seq2

gi | 562746587| ref | WP_023653709. 1| 29.91 214 127 5 121 696 31
243 2e-17 90. 9 ORF_conp2951 c3_seq2 gi | 15219610| ref | NP_171894. 1
33.33 192 108 7 160 723 39 214 2e-17 93.2

ORF_conp2951 c¢3_seq2 gi | 743835874| ref | XP_010935936. 1| 33.51 191
109 7 160 723 40 215 2e-17 93. 6 ORF_conp2951 c3_seq2

gi | 672825823| gb| KFH70714. 1] 33.33 201 114 6 160 756 148 330
2e-17 94. 0 ORF_conp2951 _c3_seq2 gi | 505014688| ref | WP_015201790. 1
29. 83 181 113 4 154 693 37 204 2e-17 92.8

ORF_conp2951 c¢3_seq2 gi | 727439853| ref | XP_010501307. 1| 33.85 192
107 7 160 723 40 215 2e-17 94. 0 ORF_conp2951_c3_seq2

gi | 727439853| ref | XP_010501307. 1| 33.71 178 98 7 202 723 259
420 5e-14 83.6 ORF_conp2951 c3_seq2 gi | 909144132| gb| KNE68198. 1
30.70 215 129 6 115 738 136 337 2e-17 93.6

ORF_conmp2951 c3_seq2 gi | 550281002| ref | WP_022607401. 1| 33.52 179
100 3 157 693 65 224  2e-17 90.5 ORF_conp2951_c3_seq2

gi | 734553453| gb| KHNB0812. 1| 30.77 195 121 4 160 738 43 225
2e-17 92. 0 ORF_conp2951 c3_seq2 gi | 520899875| ref | WP_020322885. 1
28.70 223 135 6 121 723 32 252 2e-17 90.1

ORF_conmp2951 c3 _seq2 gi | 971557981| ref | XP_015166074. 1| 32. 84 201
115 7 160 750 17 201 3e-17 92.8 ORF_conp2951 c3 _seq2

gi | 971557978| ref | XP_015166073. 1| 32. 84 201 115 7 160 750 40
224 3e-17 92.8 ORF_conp2951 c3_seq2

gi | 122202937| sp| @QQKL5. 1| PCS3_LOTJA 30. 00 210 124 7 115 723
22 215 3e-17 92.4 ORF_conp2951 c3_seq2

gi | 330794008| r ef | XP_003285073. 1] 29. 35 201 127 5 154 750 74
261 3e-17 92.8 ORF_conp2951 c3_seq2

gi | 224129604 r ef | XP_002320627. 1| 30. 35 201 120 5 115 702 22
207 3e-17 92.8 ORF_conp2951 c3_seq2 gi | 965670943| dbj | BAT85550. 1
31.10 209 123 6 115 723 23 216 4de-17 92.4

ORF_conp2951 c3_seq2 gi | 444891679| gb| AGE13359. 1| 32.31 195 112
6 157 696 93 282 4e-17 90.9 ORF_conp2951_c3_seq2

gi | 19114464| ref | NP_593552. 1| 28. 27 191 123 5 154 723 73 250
4e- 17 91.7 ORF_conp2951_c3_seq2 gi | 215983522| gb| ACJ71777. 1

29. 84 191 120 4 154 723 38 215 4de- 17 89.0

ORF_conp2951 c¢3_seq2 gi | 909141466| gb| KNE66257. 1| 32.80 189 113
4 160 723 87 262 4de-17 92.8 ORF_conp2951 c3_seq2

gi | 676493293| ref | XP_009066193. 1| 29. 67 182 114 4 160 702 34
202 4e-17 89.0 ORF_conp2951 c3_seq2 gi | 909130630]| gb| KNE57502. 1
32. 80 189 113 4 160 723 90 265 b5e-17 92.4

ORF_conp2951 c3 seq2 gi | 743869439| ref | XP_010905812. 1] 30. 92 207
122 6 121 723 24 215 b5e-17 90.5 ORF_conp2951_c3_seq2

gi | 731346799| ref | XP_010684646. 1| 31. 43 210 121 8 115 723 23

216 6e-17 92. 0 ORF_conp2951_c3_seq2



gi | 676430709| r ef | XP_009046015. 1| 29. 63 189 120 4 160 723 46

222 6e-17 88.6 ORF_conp2951 c3_seq2

gi | 331218210]| ref | XP_003321783. 1| 31.31 198 117 5 154 723 178
364 6e-17 90.9 ORF_conp2951_c3_seq2 gi | 902234844| gb| KNA23610. 1
33.16 193 107 8 160 723 41 216 6e-17 92.0

ORF_conp2951 c¢3_seq2 gi | 50659119| gb| AAT80341. 1| 31.16 199 114
6 136 723 32 210 6e-17 91.7 ORF_conp2951_c3_seq2

gi | 388497750| gb| AFK36941. 1| 30. 00 210 124 7 115 723 22 215
7e-17 91.7 ORF_conp2951_c3_seq2 gi | 659119977| ref | XP_008459945. 1
30. 29 208 122 7 121 723 24 215 7e-17 91.7

ORF_conp2951 c3_seq2 gi | 573946675| ref | XP_006655670. 1| 31.31 198
122 4 160 750 42 226 8e-17 91.7 ORF_conp2951 c3_seq2

gi | 698514101| ref | XP_009801957. 1| 33.33 201 114 7 160 750 40
224 8e-17 91.7 ORF_conp2951 c3 _seq2

gi | 567155800]| ref | XP_006418181. 1| 32.29 192 110 7 160 723 4
179 8e-17 90. 9 ORF_conp2951 c3_seq2

gi | 331218212| ref | XP_003321784. 1| 32.02 203 111 5 154 723 51
239 8e-17 90.9 ORF_conp2951_c3_seq2 gi | 1001614567| gb| KXS18316. 1
31.25 192 116 5 154 723 120 297 8e-17 89.4

ORF_conp2951 c¢3_seq2 gi | 698514104]| ref | XP_009801958. 1| 33.33 201
114 7 160 750 40 224 8e- 17 91.7 ORF_conp2951 _c3_seq2

gi | 504984674| ref | WP_015171776. 1| 29. 89 184 115 4 154 702 39
209 8e-17 90.5 ORF_conp2951 c3_seq2

gi | 156379434| ref | XP_001631462. 1| 25.95 185 122 3 160 702 40
213 9e-17 88.2 ORF_conp2951 c3_seq2 gi | 768677235| gb] AJU57239. 1
33.33 201 114 7 160 750 40 224  9e- 17 91.3

ORF_conp2951 c3_seq2 gi | 985450620]| ref | XP_015386245. 1| 29.52 210
125 7 115 723 22 215 9Qe-17 91. 3 ORF_conp2951_c3_seq2

gi | 166798217| gb| ABY89660. 1| 32.29 192 110 7 160 723 40 215
9e- 17 91. 3 ORF_conp2951 c3_seq2 gi | 502110105| r ef | XP_004493800. 1
31. 69 183 108 4 160 702 39 206 9e-17 91.3

ORF_conp2951 c¢3_seq2 gi | 743869429 ref | XP_010905810. 1| 30.92 207
122 6 121 723 24 215 9Qe-17 91. 3 ORF_conp2951 c3_seq2

gi | 734345461| gb| KHN10759. 1| 30. 62 209 124 6 115 723 21 214
9e-17 90.9 ORF_conp2951_c3_seq2 gi | 641841507| gb| KDO60419. 1

29.52 210 125 7 115 723 20 213 1le-16 91.3

ORF_conp2951 c3_seq2 gi | 923123265| ref | XP_013755101. 1] 32. 18 202
119 8 160 747 39 228 1le-16 90.9 ORF_conp2951_c3_seq2

gi | 567185112| ref | XP_006403145. 1| 34. 38 192 106 7 160 723 40
215 1le-16 91.3 ORF_conp2951 c3_seq2 gi | 21104516| dbj | BAB93119. 1
32.81 192 109 7 160 723 40 215 1le-16 91.3

ORF_conp2951 c3_seq2 gi | 961088958 ref | XP_014771294. 1| 32. 46 191
111 6 160 723 39 214 1le-16 90.9 ORF_conp2951 c3_seq2

gi | 674895889| enb| CDY36967. 1| 30. 37 191 117 4 115 678 22 199
le-16 90.5 ORF_conp2951 c3_seq2 gi | 302843401| ref | XP_002953242. 1
29. 89 174 107 4 160 678 44 203 1le-16 87.8

ORF_conp2951 c3_seq2 gi | 567902606] r ef | XP_006443791. 1| 29.52 210
125 7 115 723 22 215 1le-16 91. 3 ORF_conp2951_c3_seq2

gi | 641841510| gb| KDO60422. 1| 33.68 193 108 7 160 726 40 216
le-16 91. 3 ORF_conp2951 c3_seq2 gi | 950949688| ref | XP_014495217. 1
30. 62 209 124 6 115 723 23 216 le-16 90.9

ORF_conp2951 c¢3_seq2 gi | 922429656]| ref | XP_013620881. 1| 33.33 192
108 7 160 723 40 215 1le-16 90. 9 ORF_conp2951 c3_seq2

gi | 674936482| enb| CDX96939. 1] 33. 33 192 108 7 160 723 40 215
le- 16 90.9 ORF_conp2951_c3_seq2 gi | 685383195]| ref | XP_009123930. 1
33.33 192 108 7 160 723 40 215 le-16 90.9

ORF_conp2951 c3_seq2 gi | 675852508| ref | XP_009011814. 1] 31. 84 201



122 5

154 750 80 267 le-

16

90. 9 ORF_conp2951 c3_seq2

gi | 27448224| gb| AAOL3809. 1| AF384110_1 192 109 7 160
40 215 1le-16 90. 9 ORF_conp2951 c3_seq2

gi | 922429654| ref | XP_013620880. 1| 33.33 192 108 7 160 723
215 1le-16 90. 9 ORF_conp2951_c3_seq2

gi | 923864531 ref | XP_013707638. 1| 33.33 192 108 7 160 723
215 1le-16 90. 9 ORF_conp2951 _c3_seq2

gi | 567155803| ref | XP_006418182. 1| 32. 29 192 110 7 160 723
215 1le-16 90.5 ORF_conp2951 c3_seq2

gi | 685951299| r ef | XP_009269521. 1| 31. 22 189 115 5 160 723
231 1le-16 90.1 ORF_conp2951_c3_seq2

gi | 568851639]| ref | XP_006479495. 1| 33.68 193 108 7 160 726
216 1le-16 90. 9 ORF_conp2951 c3_seq2

gi | 922563714 ref | XP_013610130. 1| 30. 57 193 114 5 115 678
201 1le-16 90. 9 ORF_conp2951 c3_seq2

gi | 694387379| ref | XP_009369444. 1| 32.35 204 118 7 154 753
225 1le-16 90. 9 ORF_conp2951_c3_seq2 gi | 313483731| gb| ADR51694.
30. 46 197 117 6 160 738 4 184 2e-16 90.5
ORF_conp2951 c3_seq2 gi | 763775184| gb| KIB42307. 1| 32.81 192
7 160 723 42 217 2e-16 88.6 ORF_conp2951 c3_seq2

gi | 567902610]| r ef | XP_006443793. 1| 30. 20 202 119 6 115 702
207 2e-16 90.5 ORF_conp2951 c3_seq2

gi | 685326730| ref | XP_009101739. 1] 31.58 190 114 6 160 723

215 2e-16 90.5 ORF_conp2951 _c3_seq2
30. 26 195 120 5 160 738 4
ORF_conp2951 c3_seq2

123 5 154 723 74 251 2e-16

gi | 1002277234| ref | XP_015642955. 1| 31.82
225 2e-16 90.5 ORF_conp2951 c3_seq2
gi | 4768281| gb| AAD29446. 1| AF085231 2

45 232 2e-16

90. 5 ORF_conp2951_c3_seq2

gi | 313483729| gb| ADR51693.
184 2e-16
gi | 891585491| ref | XP_013022696. 1
90.1 ORF_conp2951 _c3_seq2

198

90.5

121 4

28. 27

160 750

195 121 4 160

gi | 470107265]| ref | XP_004289969. 1| 30.73 218 128 8 121 753
225 2e-16 90.5 ORF_conp2951 c3_seq2 gi | 222634804| gb| EEE64936.
32. 84 201 115 5 160 750 41 225 2e-16 90.5
ORF_conp2951_c3_seq2 gi | 661892612| enb| CDP03770. 1| 34.03 191
6 160 723 40 215 2e-16 90.5 ORF_conp2951 c3_seq2

gi | 764527045| ref | XP_011458022. 1] 30.73 218 128 8 121 753
229 2e-16 90.5 ORF_conp2951 c3_seq2

gi | 672113326| ref | XP_008810429. 1| 32.98 191 110 7 160 723
215 2e-16 90.5 ORF_conp2951 c3_seq2

gi | 595795184 ref | XP_007200974. 1| 32. 35 204 118 7 154 753
224 2e-16 90.5 ORF_conp2951 c3_seq2

gi | 891559693 ref | XP_013018242. 1] 27.75 191 124 5 154 723
251 2e-16 89.7 ORF_conp2951_c3_seq2 gi | 18958247| dbj | BAB85602.
32. 29 192 110 7 160 723 40 215 2e-16 90.5
ORF_conp2951 c3_seq2 gi | 567902612| ref | XP_006443794. 1| 33.68

108 7 160 726 40 216 2e-16 90.5 ORF_conp2951_c3_seq2

gi | 593799054| r ef | XP_007162565. 1| 31. 10 209 123 6 115 723
216 2e-16 90.1 ORF_conp2951 c3_seq2

gi | 985451243 ref | XP_015386353. 1| 33. 68 193 108 7 160 726

216 2e-16 90. 5 ORF_conp2951_c3_seq2
33.68 193 108 7 160 726 40
ORF_conp2951 c3_seq2
119 6 115 702 22 207 2e-16

gi | 303281270| r ef | XP_003059927. 1| 33. 66
220 2e-16 87.0 ORF_conp2951 c3_seq2
30. 26 195 120 5 160 738 4

gi | 641841512| gb| KDO60424.
216 2e-16
gi | 567902608| r ef | XP_006443792. 1
90.5 ORF_conp2951 c3 _seq2

205

gi | 313483727| gb| ADR51692.
184 2e-16

90.5

104 7

90.1

30. 20

160 693

723
40
40
40
57
40
24

38
1

109
22

40
1

191
41
723

24
1

108
28
40
37

74
1

193
23

40
1

202

21
1



ORF_conp2951_c3_seq2 gi | 313483717| gb| ADR51687. 1|  30. 26 195 120

5 160 738 4 184 2e-16 90.1 ORF_conp2951 c3_seq2

gi | 923847316| ref | XP_013702842. 1| 31.77 192 111 7 160 723 40
215 2e-16 88.2 ORF_conp2951_c3_seq2 gi | 641841509| gb| KDO60421. 1
33.68 193 108 7 160 726 40 216 2e-16 90.5

ORF_conp2951 c¢3_seq2 gi | 313483733| gb| ADR51695. 1| 30. 46 197 117
6 160 738 4 184 2e-16 90.1 ORF_conp2951_c3_seq2

gi | 47155943| gb| AAT11885. 1| 30. 26 195 120 5 160 738 4 184
2e-16 90.1 ORF_conp2951_c3_seq2 gi | 641841508]| gb| KDO60420. 1

30. 20 202 119 6 115 702 22 207 2e-16 90.1

ORF_conp2951 c3_seq2 gi | 697171098| r ef | XP_009594480. 1| 32.84 201
115 7 160 750 40 224 3e-16 90.1 ORF_conp2951 c3_seq2

gi | 313483747| gb| ADR51702. 1| 30. 26 195 120 5 160 738 4 184
3e- 16 89. 7 ORF_conp2951 c3 seq2 gi | 313483737| gb| ADR51697. 1

30. 26 195 120 5 160 738 4 184 3e-16 89.7

ORF_conmp2951 c3 _seq2 gi | 313483751| gb| ADR51704. 1| 30. 46 197 117
6 160 738 4 184 3e-16 89.7 ORF_conp2951 c3 _seq2

gi | 313483713| gb| ADR51685. 1| 30. 26 195 120 5 160 738 4 184
3e- 16 89. 7 ORF_conp2951 c3_seq2 gi | 313483711| gb| ADR51684. 1

30. 26 195 120 5 160 738 4 184 3e-16 89.7

ORF_conp2951 c¢3_seq2 gi | 763775185| gb| KIB42308. 1| 32.81 192 109
7 160 723 42 217 3e-16 89. 0 ORF_conp2951 c3_seq2

gi | 356505041| ref | XP_003521301. 1| 30. 62 209 124 6 115 723 21
214 3e-16 90.1 ORF_conp2951_c3_seq2 gi | 313483725| gb| ADR51691. 1
30. 46 197 117 6 160 738 4 184 3e-16 89.7

ORF_conp2951 c¢3_seq2 gi | 313483715]| gb| ADR51686. 1| 30. 46 197 117
6 160 738 4 184 3e-16 89.7 ORF_conp2951 _c3_seq2

gi | 657981621| ref | XP_008382837. 1| 32.84 204 117 7 154 753 38
225 3e-16 89.7 ORF_conp2951_c3_seq2 gi | 674877470| enb| CDY54482. 1
31.77 192 111 7 160 723 40 215 3e-16 89.7

ORF_conmp2951 c3_seq2 gi | 313483721 gb| ADR51689. 1| 30. 46 197 117
6 160 738 4 184 3e-16 89.7 ORF_conp2951 c3_seq2

gi | 207100019| enb| CAK24968. 2| 31.77 192 111 7 160 723 40 215
3e- 16 89. 7 ORF_conp2951 c3 seq2 gi | 13928024| enb| CAC37692. 1

31.77 192 111 7 160 723 40 215 3e-16 89.7

ORF_conmp2951 c3_seq2 gi | 676476523| r ef | XP_009060820. 1| 28.02 182
117 4 160 702 24 192 3e-16 85.9 ORF_conp2951_c3_seq2

gi | 923885023| ref | XP_013714028. 1| 29.53 193 116 5 115 678 22
199 3e-16 89.7 ORF_conp2951_c3_seq2 gi | 475597402| gb| EMI23611. 1
34. 39 189 104 7 160 714 40 212 3e-16 89.7

ORF_conp2951 c¢3_seq2 gi | 170594708| ref | XP_001902100. 1| 31. 43 210
110 7 160 738 44 236 3e-16 89. 0 ORF_conp2951 c3_seq2

gi | 242051651]| ref | XP_002454971. 1| 31. 80 217 128 8 121 750 26
229 4e-16 89.4 ORF_conp2951_c3_seq2 gi | 870854054| gb| KMIo5873. 1
31. 00 200 118 7 160 723 41 232 4e-16 89.7

ORF_conp2951 c¢3_seq2 gi | 313483704| gb| ADR51681. 1| 30. 46 197 117
6 160 738 4 184 4e-16 89.4 ORF_conp2951_c3_seq2

gi | 902234843 gb| KNA23609. 1| 32.04 206 116 9 160 762 41 227
4e- 16 89. 7 ORF_conp2951 c3_seq2

gi | 147719992| sp| QTE74. 2| PCS2_LOTJA 31.00 200 118 6 136 723
32 215 4e-16 89.4 ORF_conp2951_c3_seq2

gi | 657981623| ref | XP_008382838. 1| 32. 84 204 117 7 154 753 29
216 4e-16 89.4 ORF_conp2951 c3 _seq2 gi | 902234842| gb| KNA23608. 1
32.64 193 108 8 160 723 41 216 4e-16 89.4

ORF_conp2951 c¢3_seq2 gi | 922533447| ref | XP_013598130. 1| 31.77 192
111 7 160 723 96 271 4de-16 89. 7 ORF_conp2951 c3_seq2

gi | 870854055 gb| KMT05874. 1|  31. 77 192 111 7 160 723 41 216



4e- 16 89.4 ORF_conp2951_c3_seq2 gi | 923762135| ref | XP_013677346.
31.77 192 111 7 160 723 96 271 4e-16 89. 4
ORF_conp2951 c¢3_seq2 gi | 870854053| gb| KMIo5872. 1| 31.77 192
7 160 723 16 191 4e-16 89.4 ORF_conp2951_c3_seq2

gi | 588263371| ref | XP_006960829. 1| 30.73 192 112 6 160 723
247 5e-16 87.0 ORF_conp2951 c3_seq2

gi | 731346810| ref | XP_010684651. 1| 31.77 192 111 7 160 723
207 b5e-16 89.4 ORF_conp2951 c3_seq2 gi | 802733870| gb| KKA73731.
29. 89 184 112 3 160 702 68 237 5e-16 88. 6
ORF_conp2951 c3_seq2 gi | 313483741| gb| ADR51699. 1| 29.74 195
5 160 738 4 184 5e-16 89.0 ORF_conp2951 _c3_seq2

gi | 4322421| gb| AAD16046. 1| 30. 37 191 115 5 160 723 40
5e-16 89. 0 ORF_conp2951 c3 _seq2 gi | 657961548| ref | XP_008372367.
29.21 202 121 7 115 702 22 207 b5e-16 89.0
ORF_conp2951 c¢3_seq2 gi | 685358931| ref | XP_009114083. 1| 29.53

116 5 115 678 50 227 5e-16 89.4 ORF_conp2951 c3_seq2

gi | 870854052| gb| KMIo5871. 1| 31.77 192 111 7 160 723 41
5e-16 89.0 ORF_conp2951 _c3_seq2 gi | 297794999| r ef | XP_002865384.
30. 89 191 114 5 160 723 40 215 b5e-16 89.0
ORF_conp2951 c¢3_seq2 gi | 29470177| gb| AAO74500. 1| 32. 34 201
7 160 750 40 224 5e-16 89.0 ORF_conp2951 c3_seq2

gi | 985450624 | ref | XP_015386247. 1| 30.21 192 114 6 160 723
179 5e-16 89.0 ORF_conp2951 c3_seq2

gi | 823189101| ref | XP_012490722. 1| 32.29 192 110 7 160 723
179 ©6e-16 89.0 ORF_conp2951_c3_seq2

gi | 823189093| ref | XP_012490720. 1| 32.29 192 110 7 160 723
217 6e-16 89.0 ORF_conp2951 _c3_seq2 gi | 992271392| gb| KXG31593.
31. 80 217 128 8 121 750 26 229 6e-16 89.0
ORF_conp2951 c¢3_seq2 gi | 313483702| gb| ADR51680. 1| 30.10 196
5 157 738 3 184 ©6e-16 89. 0 ORF_conp2951 c3_seq2

gi | 527208371 gb| EPS73368. 1| 32.16 199 119 6 160 750 40
6e- 16 89.0 ORF_conp2951 c3_seq2 gi | 703086681]| ref | XP_010093070.
32.99 194 110 6 154 723 38 215 6e-16 89.0
ORF_conp2951 c3 seq2 gi | 909606181 gb| KNE96553. 1| 31. 84 201
5 154 714 118 304 6e-16 89.0 ORF_conp2951_c3_seq2

gi | 284466089| gb| ACL00594. 3| 30. 89 191 114 5 160 723 40
6e- 16 89.0 ORF_conp2951_c3_seq2 gi | 731346807| ref | XP_010684650.
31.77 192 111 7 160 723 93 268 6e-16 89.0
ORF_conmp2951 c3_seq2 gi | 731346803 ref | XP_010684648. 1| 31.77

111 7 160 723 93 268 7e-16 89.0 ORF_conp2951 c3_seq2

gi | 313483755| gb| ADR51706. 1| 30. 46 197 117 6 160 738 4
7e-16 88.6 ORF_conp2951 c3 _seq2 gi | 823127937| ref | XP_012440935.
28. 86 201 123 5 115 702 22 207 T7e-16 88. 6
ORF_conp2951 c¢3_seq2 gi | 731346805]| ref | XP_010684649. 1| 31.77

111 7 160 723 93 268 7e-16 89.0 ORF_conp2951_c3_seq2

gi | 313483709| gb| ADR51683. 1| 30. 46 197 117 6 160 738 4
7e-16 88.6 ORF_conp2951 c3_seq2 gi | 313483707| gb| ADR51682. 1

30. 46 197 117 6 160 738 4 184 7e-16 88.6
ORF_conp2951 c¢3_seq2 gi | 823127935]| ref | XP_012440927. 1| 28. 86

123 5 115 702 22 207 8e-16 88.6 ORF_conp2951 c3_seq2

gi | 823127931| ref | XP_012440911. 1| 28. 86 201 123 5 115 702
207 8e-16 88. 6 ORF_conp2951 c3_seq2

gi | 551561391| ref | XP_005767549. 1| 33.50 197 119 7 160 744
228 8e-16 85.5 ORF_conp2951 c3 seq2 gi | 763743550| gb| KIB11049.
28. 86 201 123 5 115 702 22 207 8e-16 88. 6
ORF_conmp2951 c3_seq2 gi | 313483699| gb| ADR51679. 1| 29. 95 197

6 160 738 4 184 Qe- 16 88. 2 ORF_conp2951_c3_seq2

111
73

32
1

121

215
1

193

216
1]

116

42
1

121

224
1

109

215
1

192

184
1

192

184

201
22

42
1

118



gi | 470240016 r ef | XP_004351977. 1]

28. 80

191 119

6 160 723

66

217

40
1

207

215

110
22

40
1

111

24
1

118

38
1

189

723

242 9e-16 88.2 ORF_conp2951 c3 _seq2 gi | 53760453| gb| AAU93349. 1
32.29 192 110 7 160 723 40 215 9e-16 88. 6
ORF_conp2951 c3_seq2 gi | 915844541] r ef | WP_050904055. 1| 29. 03

132 7 133 723 36 250 9e-16 85.5 ORF_conp2951_c3_seq2

gi | 672183478| ref | XP_008812019. 1| 31. 86 204 117 6 160 762
224 9e-16 88.6 ORF_conp2951 c3_seq2 gi | 966806441| gb| ALT55649.
32.81 192 109 7 160 723 40 215 9e-16 88.6
ORF_conp2951 c¢3_seq2 gi | 449445620]| r ef | XP_004140570. 1| 29. 95

121 7 127 723 25 215 9Qe-16 88. 2 ORF_conp2951 c3_seq2

gi | 363413051 gb| AEV23125. 1| 31.77 192 111 7 160 723 40
9e- 16 88.2 ORF_conp2951 c3_seq2 gi | 674920164| enb| CDY13128. 1
32.28 189 114 4 160 723 40 215 9e-16 88.2
ORF_conp2951 c3 seq2 gi | 21104518| dbj | BAB93120. 1| 32. 29 192
7 160 723 40 215 1le-15 88.2 ORF_conp2951_c3_seq2

gi | 823127933 ref | XP_012440917. 1| 28. 86 201 123 5 115 702
207 1le-15 88. 2 ORF_conp2951_c3_seq2

gi | 743862902| ref | XP_010943664. 1| 33.17 205 113 7 160 762
224 le-15 88.2 ORF_conp2951 c3_seq2 gi | 763743549| gb| KIB11048.
28. 86 201 123 5 115 702 22 207 1le-15 88.2
ORF_conp2951 c¢3_seq2 gi | 46949222| gb| AAT07467. 1| 31.77 192
7 160 723 40 215 1le-15 88. 2 ORF_conp2951 c3_seq2

gi | 926792009]| ref | XP_013904478. 1| 30. 16 189 116 5 160 720
198 1le-15 87.8 ORF_conp2951_c3_seq2 gi | 947119173| gb| KRH67422.
30. 89 191 114 5 160 723 4 179 1le-15 87.8
ORF_conp2951 c¢3_seq2 gi | 693266154| gb| Al S24729. 1] 29. 85 201
6 154 723 69 257 1le-15 87.8 ORF_conp2951_c3_seq2

gi | 645260011| ref | XP_008235633. 1| 31. 86 204 119 7 154 753
225 1le-15 88.2 ORF_conp2951_c3_seq2 gi | 388518807| gb| AFK47465.
31.09 193 115 5 154 723 40 217 le-15 88. 2
ORF_conp2951 c3_seq2 gi | 545355774| ref | XP_005643662. 1| 30. 16

112 6 160 720 17 187 1le-15 84.3 ORF_conp2951 c3_seq2
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Online resource 5 Introns in the predicted PCS genes from C. acidophila and D. acidophila. There
are three spliceosomal introns in CaPCS2, four in CaPCS1 and three in DaPCS1. The introns are

either the most common GT-AG splice site or variations of it.

Gene Intron 5' end Intron 3' end
CaPCS2 GAG | GTGAGG TAG | G
CAG | GTGTGT TAN | G
CAA | GTAAGG TAG | G
CaPCS1 AAG | GTAAGC CAG | G
CAG | GTACTT CAG | C
CAG | GTGATG CAG | A
CAG | GTGAGA TAG | G
DaPCS1 CTG | GTGGGT GAG | G
CAG | GCGAGC CAG | A
CAA | GTGCGG CAG | G
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GCTCAATGT TAGAACCGCAAAATTTTGCTGTGGECTACCT TAAAAGT TTTTCAGGTCTAAAATCCAGTAAGTI TCA
;%CETAGCATACCAAACT GCCTTATGTATCACAGTCTTATCCCCATGI CCAGGTGCTATCACACCCTCCAATTTT
SA(;AGACQACC{:AACAATATCT TTTTCGGGCACTCCTTCTTCCT TGAAGGGAATTGAATACAACAGCGCCACATTGIC
-CI-SSA\:'?AGZAACAGT TCCTGAGATGACATGCAGCACTCAAAAATCAAGCTGTACCTCTAGGGT TGAGCATGITTGT G
agég?d TCAAAAAATCCTATCTCAATACACCTGTATAATATCTCTGGTGCCGGGTCTGTGCAACCTTCTCAA
ﬁgﬁw ATTGTGEEEGETGACAGCTCTTCAAACAGCCTCTGGGT TTAGAAGGACATTTTATAAGCGT CATCT
é%ACgAGCAATTGCT TTTTCCTCACCT CAAGGECGT CAAATATTTCAAGAGGCGCTAATGGEGECGGECACCCTAG
'?‘?'\%AGT TGATGGAGCAATTCAGCATGCAAGACGAACCAGCCTTTTGTGGTCTTACAAGCTTGACTATGGTG
ngGéTA-CI;TCOATCGACCCGCGGCGAACATGGAAGGT GCATGGECGT TGGT TCCATGAGGCCATGCTAGACTGCTGC
?gTGTGéACCAAATCAAACGCT GIGATTCCTCAGCTCCTGATGCTCACTTTTCAACTACATCTTAATCCCATCCC
%CAGCT TATGACCCTCATATCAACTAGAAGTGATATGGAAACTTTGCTTTCTCTCTCACAGACCATTGG
"??LXTG(C?AGGAT(IBCATAACCCT TGCTCAGGCTGCATGT CTTGCCCGCTGCAACGGGEGECCCECGTTGACATGATG
%,CA:AC-CFT TCTCAGAGGECTGAGT TCAGGCAGCAAGT GATGGATGT GT GT AGGAGT GGGGAGGAGCATCTGGTGGT
-gCA-I(C;CCTCéACGT CCTTTTAGI CAGACT GEGGATGGTCATTTTAGI CCTGT TGGAGGATACCAT GAGGGECCAGGACT
{iﬁ ’CA\I%GGATGT GGCCCGCTTCAAGTATCCTCCACACTGGGTACCTCTACCTCTGCTCTATGAGBCCATGI CA
a-CI-STCéACOACTC-BCCTCCOACGTC-IECTAOATGCTCCTGTCTGCTOACCCGCTGCTC—IEACTCCGCOATGTTCTC
-(I;A?:rl'éggTCAAGAGGGATGGAAGCT GGCAAGAAGCTATGT CACCATGATGCCTGTAGI CTTGGAGCAGTACATGT
ggTG-Cr:TGéAGACII:T GCAGCAGGAGCAGCAGATGT TGBCAGCCAAGGAAGACAAGCT TGTGGT TATGGAGCATGCT
gﬁ'ﬁg CCTAGGTATTCCAAAACAAGGCATTATATCCTTCAT TGCCAT TCGGGAGCT GGCAAGAGCGCCT GG
éTGgTGgTAGCCT CAGAAGTCTAGAGAGACTCTATTGT TGGAGCT GAGGECCATGGT TTGTATCAGCTGGTGCTCAA
weg&BAT%ACCATCT GCCTCGGCAGCAGCTGATAGAGAAGCT GGTATGCGGAGCCCTGAGGATACAGAGG
%CT CTGTGTTCTTCCTCGGCCTACATGGBCAGATCGT TGTACACT TCTCATCATGCTGCAGCCCCCCTCA
%-Cré(C;TGGT CATCTCCAGAGCTCAACACTCAGTGECAAGCTCTTTTAGATCTAACGAATTTCAGTGITGTTGC
-CI-E'CASTCTGCGECAIT TACATGCGCCAGCAGI TTGTACATGT GGAT GAAGT GATGCAGGGAGACT CAGTGGACCGCTACTTGT G



GCCAAC
CTGCATGCAAATCCAGACTCGACTGTGCAGT TCTGGGACATTGACT TTGAATGACT GCTTCATGCTGAGAACAA
CTGTGA
TTCTGTTGECATGACTGAGCCAATCAATATCTCTTTTGATAAACCAGACTGAATATACATTATGEGT TTGAGCA
AATGCC
CATAAGAGACT TTGTGCACGT CCAACATCCTTAGT CACTGTGACTAATGAGACTTTAAACCGCTCTCCTTCGCA
CATAG

>conpl7619 c0_seq2

GCTCAATGT TAGAACCGCAAAATTTTGCTGTGGECTACCTTAAAAGT TTTTCAGGTCTAAAATCCAGTGCTATCA
géggﬁiTTGﬁ&%ﬁﬁ(ﬁ%&ﬁ(ﬁfﬁﬁ@ﬁATATCTTTTTCEEEﬁﬁ@TCETTCTTCETTGﬁAEEEﬁATTGﬁATACAAC
ﬁé‘X(TXT:gTCT CCAATGAATGAAACAGT TCCTGAGAT GACATGCAGCACT CAAAAAT CAAGCTGTACCTCTAGGGT
$§'CI';'CI':€TGGAGAGCCACCCT CTTCAAAAAATCCTATCTCAATACACCTGTATAATATCTCTGGTGCCGEGTCTG
g??éﬁgAATCAACAGCCACTCCTATTGﬁGEEEEWGACAGCTCTTCAAACAGGCTCTGEEWTTACAAGGACATTT
gé;éﬁ?&TACCAAGCCCACCAGEAATTGCTTTTTCCTCACCTCAAGEEﬁEHCAAATATTTCAAGAEEﬁEﬁTAAT
CACCCTAGGAGGCTTTTTCAAGT TGATGGAGCAAT TCAGCATGCAAGACGAACCAGCCTTTTGTGGTCTTACAA
g?l;géﬁGCTGAATGCACTCTCCATCEACCCECEECEAACATGEAACEWGCATGECEHTGEHTCCATGACECCA
;E§Z£§E£AEEHGﬁTGﬁEﬁCACCAAATCAAACEiTGHGﬁTTCETCﬁEﬁTCETG%TGﬁTCACTTTTCAACTACAT
gggﬁ?ECCCATCIAJCIIJVKJKIHTATGACCCTCATATCAACTAEAAEHGﬁTATGEAAACTTTGfTTTCTCTC
Xgégé'(?GGAATCT GTTAAGGAGGATGGCATAACCCT TGCTCAGGCTGCATGT CTTGCCCGCTGCAACGEEECCC
ggﬁggg}GfﬁﬁﬁﬁTGEiﬁ(ITTCTCﬁ&%&ﬁiTGAEHTCﬁ&ffﬁ&fﬁﬁ&ﬁGﬁTGEﬁTGﬂGWGWAEEAEHGEEEAG
@g&;TTAGCT ACGCCCGACGTGCTTTTAGT CAGACTGGGGATGGTCATTTTAGT CCTGT TGGAGGATACCA
ggﬁ TGGTACTAATCT TGGATGTGGCCCGCTTCAAGT AT CCTCCACACT GGGTACCTCTACCTCTGCTCT
éggﬁg$bACATGHACACCCCACCACTGGCCTCCCACEWGE£TACATGCTCCTGTCTGCTCACCEEﬁTGﬁTGEAC
;$E§$ETCTCTACACATCCGWCAACAEEEATGEAAECTGEiAAEAAECTATGWCACCATGATGCCTGHAEHCTT
g?igﬁ'\GT CCTTGAGAGCT CAGAGGCT GCAGCAGGAGCAGCAGAT GT TGECAGCCAAGGAAGACAAGCTTGT GG
;Eél$ngGHAAGGCATTTAEWCCTACEWATTCCAAAACAAGGCATTATATCCTTCATTGCCATTCEEEAGCTG
gﬁﬁﬁ%ﬁ%ﬁ%&%&%ﬁ&ﬁGﬁGHGiETCﬁEﬁAEHCTAE%E%E%CTCTATTGHTGE%EiTG%&EE{IﬁJGEHTTGHAT
gggAAGGCAATCAAAGGCIEATCIEACCATCT GCCTCGGCAGCAGCT GATAGAGAAGCT GGTATGCGGAGCCC
$%A%GGACAT(XXBCGGATCT CTGTGITCTTCCTCGGCCTACATGGCAGATCGTTGTACACTTCTCATCATGC
2%§¥§§%M@£ﬁ$CEfIﬁ&fITGEHCATCTCCAC%EiTCAACACTCACWGEﬁﬁAEﬁTCTTTTAEATCTAACE#AT
TGTTTCCASTGIGCT ACT GAGGTGGCT TACATGCGCCAGCAGT TTGTACATGT GGAT GAAGT GATGCAGGGAGACT CAGT
'%TEGTGGCCAACCT GCATGCAAATCCAGACT CGACTGTGCAGT TCTGGGACATTGACTTTGAATGACTCGCTT



GAGAACAACTGTGATTCTGI TGGCATGACTGAGCCAATCAATATCTCTTTTGATAAACCAGACTGAATATACAT
TATGGEG
TTTGAGCAAATGCCCATAAGAGACT TTGTGCACGT CCAACATCCTTAGT CACTGTGACTAATGAGACTTTAAAC
CGCTCT CCTTCGCACATAG

>conpl7619 cO0_seq3

GCTCAATGI TAGAACCGCAAAATTTTGCTGTGGECTACCT TAAAAGT TTTTCAGGTCTAAAATCCAGTAAGI TCA
IégggﬁtfﬁTACCAAACTGfTTATGWATCﬁCﬁEﬁCTTATCCCCATGWCtﬁEEWGfTATCACACCCTCCAATTTT
?&AGACQACGCAACAATATCT TTTTCGGEGECACTCCTTCTTCCTTGAAGGGAATTGAATACAACAGCGCCACATTGTC
-CI:)CA:A%AGXAACAGT TCCTGAGATGACAT GCAGCACTCAAAAATCAAGCT GTACCTCTAGGGT TGAGCATGITTGTG
gﬁﬁ?ﬁ?&TTCAAAAAATCCTATCTCAATACACCTGWATAATATCTCTGEHCiIEfEWCTGHGﬁAACCTTCTCAA
égéﬁg¢CCTATTGﬁGEEEEWGACACCTCTTCAAACAGECTCTGEEHTTAEAAEEACATTTTATAAGCEHCATCT
égACgAGCAATTGCT TTTTCCTCACCTCAAGGGCGT CAAATATTTCAAGAGGCGCTAAT GGECGGECACCCTAG
$¢$$21AEHTGﬁTGEAEfAATTCAGCATGCAACACEAACCAGCCTTTTGHGEHCTTACAACfTTGACTATGEHG
gggéﬁgTCCATCE%(IIIII%KEAACATGEAAEEHGfATGEfEHTGEHTCCATGAEEiEATGﬁTAEﬁCTGﬁTGC
?‘%&TCT GTCAAGGAGGATGGCATAACCCT TGCT CAGGCTGCAT GT CT TGCCCGCT GCAACGEEECCCELGT
éﬁ#gégACATGECACCTTCTCM(¥KIIHT¥(NTCAGECAGCAAGTGATGGATGWGWGWAGGAGWGEGGAGGAGC
¢zg§$§L£TA£E£IIE¢£EHGfTTTTAEHCAE%CTGEEE%TGEWCATTTTAEWCtTGWTGE%EEATACCATGAG
%TC?&TACT AATCTTGGATGT GBCCCGCTTCAAGTATCCTCCACACTGGGTACCTCTACCTCTGCTCTATGA
g'?CCA?gTGTAGACCCCACCAU@CTCCCACGTGBCTACATGCTCCTGTCTGCTCACCCGCTGCTGGAUCCG
$€$€$€TAE%CAJCtEHCﬁAEﬁEEEﬁJGE%AEﬁTGEﬁﬁA&%A&iTATGHCACEATGﬁTGﬁETGHAEHCTTGEAG
gﬁggégTTGAEAECTCACAEECTG{M(XYKI¥K17K11(¥JCHTCEiﬁ(IIM%(i%%(%(M%@KTTGHGEHTAT
g%?ﬁ%?ﬁﬁ&ffﬁﬁTTA&ﬁCITA&ﬁHATTCCAAAACﬁﬁ&ffﬁTTATATCCTTCATTCfIﬁTTCEff%&fTGﬁfﬁA
gﬁ%iiii“)VKﬂ(ﬂCﬂCﬁﬁTCAEAACWCTAEACACACTCTATTGHTGEACfTGﬁEEEﬁﬁATGEWTTGﬁATCAGC
$§§gé§;mwﬂtmwwﬁiﬁﬁﬁTGEACCATCTGﬁETCE{IM(IMEKTGATAEAEAAEfTGEHATGiEEﬁE£CCTGAG
a-craégéATGGGCGGATCT CTGTGITCTTCCTCGGCCTACATGGCAGATCGT TGTACACTTCTCATCATGCTGCA
CTCAGCATGGECCAGCCT GGT CATCTCCAGAGCTCAACACTCAGT GECAAGCTCTTTTAGATCTAACGAATTTCA
$¢gg}ngG%EEWGEfTTACATG(Efiﬁ&iﬁ&ﬁTTGWACATGWGE%TG%AEWGﬁTGﬁﬁEEE%E%CTCﬁEWGEAC
'?CTGngTCCAACCT GCATGCAAATCCAGACT CGACTGTGCAGT TCTGGGACATTGACT TTGAATGACTCCTTCATG
gggﬁg$GTGATTCTGTTGGCATGACTGAGCCAATCAATATCTCTTTTGATAAACCAGACTGAATATACATTATG
SEEXLSTGCCCATAAE%E%CTTTGHGiﬁ(EHCI%#(%JCETTAEHCACTGﬁGﬁCTAATGAEACTTTAAACEEﬁT
CTCCTT CGCACATAG



>conpl7619 cO0_seq4

CCGCTCTCCTTCGCACAT AGGGACACGCCT CCCAGGAAGGT TTGCACACATCATATCCTCTAACAACATATTTT
'(I;'-II:-CI;II:'(I;QTTTAOATGACAAATATAAGACATAGT CATCAAAAATTGAGGGATCGCAATCAGAGGCCT TCACTTATA
$$¥$§$ TCATTACAGATCTCAACACTTGGTGCGCATTTTGGTCTCAGTGTTATTTTAATCACATTACTCCCAAA
?‘CI}ACTT?XAACATGGCCT TCAAGAACCT TGCCAGACCTAGGACAAT GACACACAT TTCACAACGCCCTAAGCAGT C
AGXCI-:AG,XéACT CTTATTACTCTTACTCTCAACGGGCT CAAGCCAT CCTGCAGTAGGCTAATAAAAGATAATCCATC
I??CGQEAATATTACACCATTTCATTGCAGAGACGGACCT GCCTAGACT TCTGCAAGCTGGTGATGI CCAGAAAG
?%T C-CI-:-TI- TCCTGAT GAAGGCGGCACAAAACAACCGCAACAGGT TCACGAAGAAGTAGT TAGCCCTGCTGCTTATG
g‘?ggCATTTCT GCGATCTTTTTCATATCTTCGGCTTCTTCCTGCAACT TGGCCCACACACCACTATCTCCCA
;%TTATTCT CAGCTCGCCCAGGAGTATTCATTCTTGCAGTATTATCTAATCTCATCACATCCTGCATC
ﬁ$%§$GT GGECTGCCACGCCTGI TCATGCAAGCT CGCAGCAGGT CCCAAGCAATATCATCTCCAGTAGITTGTAG
gTCﬁggGTACT CCTTGTCTTCCTTGGAAGCGCTGT CTTTAAACCAGCCCACCGATGTCTCATTGTCGTGEGTGC
%A%OAATTAGCATAGT GGT TGT GAGGGAGGT GGACAT TGCCT GGECCACCT CCCCATGCAAACT GGAGC
ﬁ%%wCCAATACT CTCCCTCAACTCCACCACGT CAGT GGTGATGACCCCTAGAT CCTCCGCCAAGAT
'(I}(@I.CBCAC(ESTAGCT TGGCCTTGATAGCT GT GAACAGCT CCAAT CCGGECCCT TTACACCACGACCCCCCCATGGCAG
-éTq'(I;ﬁgCATCAACAGCCCAATAGCCT GCAAAGCCCCGGAAGT GATCAATCCTTGT TTGGTCATAAAGCTGCATA
%C'CI'I:C{ZGT TGACACCACCAGI CGTAGI TCTGCGCCT TGI GAGCCGACCACT TGT AAAGCGGACT CCCCCACAA
gTGTGCA:TCgTGAGAATGCATCAGGT GGCACCCCACTGACAT TAGCTGGCAGGCCT GTAGGT CCTAGCT CAAAGAGGT
'CI':ZCI:)(AEA\C-CFZACACATCT GCTGAGT GCCCACCCACATAAAT GGCCATGTCTCCAATGATGTCCACACCTTTTGAGT TT

%&A’\&TA&CT TCCACTGACGATCAAAGAAGAACT GTATGGECAATAAATTCCTCAATCGCCTGCTTATGITC
gAC'CI':TG$ TTTCAGAGCATCCGEGT CCCTGAAGCGCAGCGACT CTGGECCAATCCCACCAGGCCATCGTAGATAGI T
g'?é??TGCT ACATCAAACACAGCGCTTTCCTCAATCCATGGATTCAATTTCCTAAATGCTATCATCTCCTCCC
g%TTTGATGT CTTCTAGGAGCCTTTCAGCT GCAATGCGCAAGGCAGCECGT TTTAGCT GCCATGACAGCA
'CI'ICfTAﬁgTTGCCAACT GAGACT TTAGCAGGEGEECGTCCTTGECATGTATCAAGCCCTCTTGAATCAACTCATCAAT
ﬁ@&%TTGCCACAATTTGCGT CAGTTCCACTGTAAGGAGAGT AAAACAT GEGGT CTGGAGGCCCAAGT G
'(?TC"IA'\ gCCéAGCAAGT CATCCCTGCTGTAACAAGCCAGT CTACAAACAGT CTTGCCTCTCCCCCAACTCGCCCACAC
ggéTA&TAGAGAAGT TGGATGCAAAATAATCCCAGCCCTCCGTTTAATTGCATTTTTGGGT TGTAAAACTGIC
??CA;:%TAGT GTATCCCCTATTGAGGCTTTCTCATAAACTGATGACATGT TTAATGCAGGT GCCTGEECCCACG
%G;%CT GTACTTTCATCTTTGATGT TGAAATTTTGGCAT CACGAT GCATGGAGACAGCACACGATTTCCTA

ATA




TCATGCGCTAACAAACACGATCTACCTTTGATCTGI TCTGATTTGATGAAGAGT TTCGACATCAGAATATCTAG
TGAACA

AACACAATATCTATGI TCTGATCACACAGAAATTATCAATGTATATTATTATCTTTAGTCTATTCAAGCATCGT
TAAG

>conpl7619 cO0_seq5

GCTCAATGI TAGAACCGCAAAATTTTGCTGTGGECTACCT TAAAAGT TTTTCAGGTCTAAAATCCAGTGCTATCA
gé§§$1TTG%&%ﬁﬁ&f%&ﬁ&ffﬁﬁ&ﬁﬁTATCTTTTTCEEEfﬁCTCﬁTTCTTCtTTG%AEEE%ATTGAATACAAC
ﬁg§$$ggCTCCAATC¥wﬂC¥ww(F(H1(IHC¥(¥JC¥(FGCI¥(I¥(HIIVVMNKTCAAGCTGTACCTCTAGGGT
$g$$$éTGGAGAGCCACCCTCTTCAAAAAATCCTATCTCAATACACCTGTATAATATCTCTGGTGCCGGGTCTG
g$$é¢gAATCAACAGCCACTCCTATTGﬁGEEEEHGﬁCﬁEﬁTCTTCAAACACEﬁTCTGEEHTTAEAAEEACATTT
Zé;éﬁ?&TACCAAGCCCACCACCAATTGCTTTTTCCTCACCTCAAGEEﬁEHCAAATATTTCAAGAEEﬁECTAAT
CACCCTAGGAGGCTTTTTCAAGT TGAT GGAGCAAT TCAGCATGCAAGACGAACCAGCCTTTTGTGGTCTTACAA
gﬁz;géﬁGfTGAATGCACTCTCCATCEACIIIfIfﬁEAACATGEAAEEWGﬁﬁTCEﬁEHTGEHTCEATGACECCA
1@§%§§%Iﬁ(¥(IﬁTTGEAATCTGﬁCﬁ%&i%(ﬁﬁTGEfATAACCCTTGﬁTCAEEfTGfATGHCTTCiIIEﬁTGC
QSEEEEETTGACATGNRXI¥(ATGGJKIHTCTOMBKIITGAGTHDMXXJKI%AGTGATGGATGTGTGTAG
%c%TGéA‘?(I?ATCT GGTGGT TAGCTACGCCCGACGTGCTTTTAGT CAGACTGGECGATGGTCATTTTAGICCTGI TG
gﬁggﬁzﬁﬁfffiﬁﬁfﬁﬁTTGEHACTAATCTTGE%TGWGEiiIEﬁTTCﬁAEWATCCTCCACACTGEEWACCTCTA
g$EgI§2w(IIImﬂCH(w(mﬂCH¢(¥(IIIm(IF(HCIIIH(IIF(IHCIIH?(FGCIH(IHCHCTGCTCACCC
ggl%?éCGCCATGTTCTCTCTAGACATCCGTCAAGAGGGATGGAAGCTGECAAGAAGCTATGTCACCATGATGC
g%ﬁi%ﬁi(lﬁ&ﬂACﬁJGﬁCETTGﬁ&ﬁ&iﬁCﬁ&ﬁ&ﬁiTGiﬁ&fﬁ&f%&fﬁ&iﬁEﬁTGﬁTGEﬁAEﬁtAAEEAAEAC
é?ggglATGEAGCATGCTGHAAGECATTTAEHCCTAEEHATTCCAAAACAAGECATTATATCCTTCATTGCCAT
Z;§%§§§V¥¥KIIIIHC§%&%&%¢&HCHCHCftTCﬁ&%ﬁ&ﬁCTA&%&%&%CTCTATTGHTGf%&fTC%&ffftA
£$§¥ELC£TGEHGCTCAAGGCAATCAAACEEEATGEACCATCTGCCTCGGCAGCACfTGﬁTACACAACfTGEHA
gEi§ﬁ%;({¥ﬂﬁ(M(¥({¥(MﬂC££{EEATCTCTGﬁGHTCTTCCTCEEfETACATGEfAEﬁTCEHTGHACACTT
21gé¥gCACiIIIIITCﬁ(IJﬂTXIIJKIIHTIH(ﬁJCTCIw(¥(IH(M%(M(HCI(HTIIJVKIHCTTTTAGA
£§I¢¢$CAGWGWTGWTGCTACTGAGGWGECTTACATGCECCAGCAGWTTGWACATGWGGATGAAGWGATGCAGG
gﬁéﬁiﬁ#&fﬁﬂAﬁTTGWGEiIﬁﬁ&ITGfﬁﬁGfﬁﬁﬁﬁCEAE%CTCE%CTGWGfﬁEWTCTGEE%CﬁTTG%CTTTGA
égﬁﬁgITCIHC¥(¥w(mw(HCHC¥ﬂT(ﬂCHTCIIFﬂC¥(ﬁ(¥(11¥wﬂ(mwﬂﬁﬂtﬂtﬁTTTGATAAACCACACT
géﬁl?ITGGGTTTGAGCAAATGCCCATAAGAGACTTTGTGCACGTCCAACATCCTTAGTCACTGTGACTAATGA
GACTTT AAACCGCTCTCCTTCGCACATAG

>conpl7619 c0_seqb6
CCGCTCTCCTTCGCACATAGGGACACGCCT CCCAGGAAGGT TTGCACACATCATATCCTCTAACAACATATTTT



CTTTCA
TTCTTATTTACATGACAAATATAACACATAGT CATCAAAAAT TGAGGGATCGCAAT CAGAGGCCTTCACTTATA

TTTTCA
TTTTATTCATTACAAGATCTCAACACT TGGT TCCCATTTTGGTCTCAGTGT TATTTTAATCACATTACTCCTAA

AACATA
TTTCATAAACATGGECCTTCAAGAAACT TGCCAGACCAAGGAT GACAATGACAATCATTTCACAACGCCCTAAGC

AGTCAT
TTCACGACGCT CTAAGCAGI CGT TGTAAACTTGTAAACAATACGGECTCTTATTAGT CTTACTCTCAACGEECTT

AAGCCA TCCTGCAGTAGGCTAATAAA
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TTTGTTCACTTTTCGGCAGTAAATAAGCAATATTGTAGTCAAGT TGTTATCCTCGCTCTTACCTTTTGATTTCA
éTC-:EI'E'?'\-Cr:(ABGT CTTGCTTTGTACCAGAATTTTGAAAACATACATTCTCTTTCAAGT TCTGACCT CATCCGT CCAAGG
%TGTCTT GCCTTGITCCCTTTTGI CATTAACAT CACACGAAGGACAAAAGGECCTTCATTCGT GCCAAGTATAAGG
%;CI';CCATGCT GCGAGAACTTTGT TGCACAGGT CAACGATGCGT ACT GCGGEECCAGCCTCTGCTGTAACAGT C
'(r:TCTG'?#—CrIBGGTGGGGCT CCCTATGCAGGACCCTGCTTCAGGGT TAGACT TGCCTGAATTTGCATATTACACACAA
%% gTOACT AGAAACAGAAAGAGT GAAGCCCAAAGCT CAGAT CAGGGAAGAGGGCCTCAGCCTATCAGAGCT
'ﬂ'CIEACﬁ'CI';CGCT GCTCACTCAGGAGT CAACGCCACGT ACCGCCACAGCAGGGACATGAAAGACATGAATGAGTTTC
'??IOQT%TGT CAGCTCTAGCACAGCCTAATGTGTATGT TATTGT CAACT TCT TCCGGCAGACAT TGCAGGAACGA
%&'(I?CACT CTCCAATTGCAGCATACAATGAAGAAAAAGACTCTTTCCTGGTATTGGATGTCTCCAGATACAA
ﬂ g'(l;éBTGGGT ACCAGI TTCAGAGCTGI TTGCAGCAGI CCTTCCAAGAGAT CCGTCAGATGTAGAAGATCCAG
%G(@;GOGTGT TTGTCTGGGCTCAAACATCAGATGGGACACTGCAACCTTCCTTAGGAAGGGAGT TCTTCTCATCA
%‘?GGCATGCCT ACTTATGACTTTTGCGATGATGTIGCACTCAGCATTTGGTCTTGAGGTGCTGICCTTTTG
,CA-:'CI':'TI' %ATATTGT GCTTGCCTCTGI TGI TGT TTATGI CAACT GGAGT TATCAAGGT CAGCTACCAGGCACCCTC
-CI-SZ'(I?(CXGTBGTGGAATAAGAAACT TCTGGGECTAGGGACCTGAGATGT TCAATCAAAGT GCAGGEGGCATAAACAGATTG
,(A:TA"IA'\'CI':SGOCATCAAGACCAGCAGCGAAGAGCAGGCGCT GACTATGAGT TATCTGCAACATCATTTGATGACACTGAA
-CI-Z-CI-JQ-(I;TCéTGCGCT GITAGATGAACTGAAGCGGT TCTTCTGATTCCT TTGCATGTCAGCTTTTAACGT TCTTGACA
#?ACCTCT gATGT CATCATGCGTGCCCTCGGTTTTTACATGAGCACAAGCTCTTCGAATCATCAATGTAAAGAGTAC
"?'\ICIEQQAGATA%AAAACT CACAAAAATTGAACATATTTTTTGGATAAT CAGCCTATCGAGAGCAACTGGTGGA
mgTACT ATCTCTGTCTCAATACAACAACATTTTTATGAAGAAACAGAAGCCT TGTAAACATAGAAAGCAG
'?'?ACQ$SATCT CCAATTAATTCTGAGGT CTGATGTAGCAAGCT TCACCAAAGAGGTAAGAACATGCAGT TCCAAG
@rcriTCTGACCACTCTCCTGCTCA&;I TTTGATTTTCATGGCCTCTGCCACT GGAGAAGCGACAGCTCCGITGITA
TGTT,CA;g(;gT TCAGCTTGTTTGACACCTCATCAATGGAGGCGT TGAGCTGTGCAATCTTATCAAACAGATCCTGTTT
'CI'-:'CI';TC,CA:TGCGSGT CCTTCACCTCATCCTCAAGAAATCTTGGAAGT TTCAGECGT TGATCATCGCCCAAGAGCCGCTTTAG
'CAECGXCF;\:TGAACAAAATAAAACCGCATGGT TCACACACCGCGGEGAAAGAACGGCACATGGAATGAATGACAT GGCAT




TA@-CI;AGT TAAATAAATCTCCATGT TGAGGTATCTCAATTTCAAGATTATGATGTAGGTAACTGCGTTTCAGC
#g;::\;AATTAGT AGGCCTACATGECTATTGCACATGI GTATGT GATGCCT TTGCAATTCATCATACCT GCGEG
;CFWG;A$CCCAGAGT ACCGAAAACAACACCCCCAAGGACAAAT CCAGAGACGAAGCTGTCACTTCGGTCACTATT
'CI':TCTOCASEIIA:ACI:GACAATAATGAGATCAACAACACAAATCCAATCATGAACIST ATGAGCATGICTCTCACCTAGCTA
'(I?g?;gCT TTTCTTAACGI TCTTGTCACAGGAGTATGCTGTATCGGAGAGCT TTCGCGACAATGGAAAGATCCC
AGz:éTC?-CrICCTGAC-IBT CAAACAAAAGAT GCGAGGAGAAT TCATCGGEGGTACAAAACGT GCAGCTTACCTGTCCTGC
&A?&TF%L?ACACT ACTATGCGTATCGT TAAT CAGGAGGACT CCGT GTAAGCGT TAAAGGGCAATCATGCAGC
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[TTGITCACTTTTCGGECAGI AAATAAGCAATATTGTAGTCAAGI TGT TATCCTCGCTCTTACCTTTTGATTTCA
éTC-:??-CI-ISGT CTTGCTTTGTACCAGAATTTTGAAAACATACATTCTCTTTCAAGI TCTGACCT CATCCGT CCAAGG
%TGTCTT GCCTTGITCCCTTTTGT CATTAACAT CACACGAAGGACAAAAGGCCTTCATTCGT GCCAAGTATAAGG
gﬁ$$CCATGCT GGAGAACTTTGT TGCACAGGT CAACGATGCGT ACT GCGEECCAGCCTCTGCTGTAACAGT C
'CI':TCTG'?"?-(I:_EGGGTGGGGCT CCCTATGCAGGACCCTGCTTCAGGGT TAGACTTGCCTGAATTTGCATATTACACACAA
%ﬁ? gTCACT AGAAACAGAAAGAGT GAAGCCCAAAGCT CAGAT CAGGGAAGAGGECCTCAGCCTATCAGAGCT
ﬂ'(I;ACﬁ'(I?CGCT GCTCACT CAGGAGT CAACGCCACGT ACCGCCACAGCAGGGACATGAAAGACATGAATGAGTTTC
'?Q{CQT%TGT CAGCTCTAGCACAGCCTAATGTGTATGTTATTGTCAACT TCT TCCGECAGACAT TGCAGGAACGA
%$MU CTCCAATTGCAGCATACAATGAAGAAAAAGACT CTTTCCTGGTATTGGATGT CTCCAGATACAA
g g'cl':gGTGGGT ACCAGTTTCAGAGCTGT TTGCAGCAGT CCTTCCAAGAGATCCGT CAGATGTAGAAGATCCAG
%GEBGTGT TTGICTGGGECTCAAACAT CAGATGGGACACT GCAACCTTCCTTAGGAAGGCGAGT TCTTCTCATCA
%’CI';CII:ATCIJCT ACTTATGACTTTTGCCGATGATGTGCACTCAGCATTTGGTCTTGAGGTGCTGICCTTTTG
S'(I?I: %ATATTGT GCTTGCCTCTGTTGTTGT TTATGT CAACTGGAGT TATCAAGGT CAGCTACCAGGCACCCTC
g'cl?ggT;TGGAATAAGAAACT TCTGGECTAGGGACCTGAGAT GT TCAATCAAAGT GCAGGEGGCATAAACAGATTG
STA?(IFSGCATCAAGACCAGCAGCGAAGAGCAGGCGCT GACTATGAGTTATCTGCAACATCATTTGATGACACTGAA
-(I;Crlﬁ-Cr:TOéTGCGCT GTTAGATGAACTGAAGCGGT TCTTCTGATTCCTTTGCATGTCAGCTTTTAACGT TCTTGACA
??ACCTCT gATGT CATCATGCGTGCCCTCGGTTTTTACAT GAGCACAAGCT CTTCGAATCATCAATGTAAAGAGTAC
?XﬁAGATA&EAAAACT CACAAAAATTGAACATATTTTTTGGATAAT CAGCCTATCGAGAGCAACTGGTGGA
mGCI\TACT ATCTCTGTCTCAATACAACAACATTTTTATGAAGAAACAGAAGCCT TGTAAACATAGAAAGCAG
iﬁcgégATCT CCAATTAATTCTGAGGT CTGATGTAGCAAGCT TCACCAAAGAGGT AAGAACATGCAGT TCCAAG




GITCTGACCACTCTCCTGCCTCAGGTTTTGATTT TCATGECCT CTGCCACT GGAGAAGCGACAGCTCCGTTGI TA
EgggggTTCAEfTTGFTTGﬁCACCTCATCAATGEAEEfEﬁTGﬁEfTGﬁGfAATCTTATCAAACAGATCCTGFTT
$$E§ZE%TCCTTCACCTCATCCTCAAGAAATCTTGGNNEFFRJKIIIHTGATCKNJJZXJVK?KIIITTTAG
éiiggi;%ACAAAATAAAACCECATGEWTCACACACCGCGGGANNSAACGECACATGGAATGAATGACATGECAT
iIEéﬁEAEWTAAATAAATCTCCATGWTG%EEWATCTCAATTTCAAEATTATGﬁTGﬁA&EﬁAﬁCTGfEWTTCAGC
?gllﬁlAATTﬁ(Hﬁ(IIIHﬁ(MﬂCIIHﬁﬂTCIm(ﬁﬂfﬂfﬂﬁﬂfﬂf%ﬂfiIﬁTTfIﬁ%ﬁTCATCATACCTGCGGG
§$222$CCCAGAGTACCGAAAACAACACCCCCAAGGACAAATCCAGAGACGAAGCTGTCACTTCGGTCACTATT
g%ﬁ%&i%ﬁ(ﬁ%JATTCCTCTCTTTTCTTAACEFTCTTGﬁCﬁCﬁEEAEFATGﬁTGﬁATCEEﬁEAEﬁTTTCEiEAC
22£§$2CCEAACATAAGHTCCCTGAEEHCAAACAAAACATGEEAEEAEAATTCATCEEEEWACAAAACEHGCAG
$ZJ€§§%£TTCHTAACATTCTTGAACACTACTATGKEHATCEHTAATCﬁ&f%&f%&TCIEHCHAA&fEHTAAAG
GGCAAT CATGCAGCCACGTAAG
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[TTGITCACTTTTCGGECAGT AAATAAGCAATATTGTAGTCAAGI TGT TATCCTCGCTCTTACCTTTTGATTTCA
é$$¢g§ETCTTGiTTTGTACCAGAATTTTGAAAACATACATTCTCTTTCAAGTTCTGACCTCATCCGTCCAAGG
ggéﬁZ;GCLIIblICCLIIIIGWCATTAACNHJMJKIFVKIFKJVVVKIIIHTCATTCEWGCCAAGWATAAGG
g§§¢¥$ECATGfTGE%E%ACTTTGﬁTCﬁﬁ&ﬁEﬁﬁCﬁA@EﬁIGfEHACTCiﬁffiiﬁ&iﬁﬁCTGfTGHAACAGTC
'CF:TCTG'?"?-CFBGGGTGGGGCT CCCTATGCAGGACCCTGCTTCAGGGT TAGACT TGCCTGAATTTGCATATTACACACAA
GG'T'\% gTCACT AGAAACAGAAAGAGT GAAGCCCAAAGCT CAGAT CAGGGAAGAGGGCCTCAGCCTATCAGAGCT
$1$22$2££TGﬁTCACTCAEE%EWCﬁﬁ(ﬁfﬁﬁ(ﬁﬁA(IEfIﬁ(ﬁ&fﬁ&EEﬁCﬁTGAAACACATGAATGAEWTTC
$égé$E%GHCAECTCTACCACAGCCTAATGﬁGHATGHTATTGﬁCAACTTCTTCCEEﬁAEACATTGCAEEAACEA
%&?CACT CTCCAATTGCAGCATACAATGAAGAAAAAGACTCTTTCCTGGTATTGGATGT CTCCAGATACAA
giégggéﬁGEEWACCACWTTCACACfTGHTTGfAEfAEHCETTCCAACAEATCCEHCAEATGHAEAAEATCCAG
g?ﬁﬁ%i%GHTTGHCTGEEﬁTCAAACATCAEATGEEACACTGCAACCTTCCTTAEEAAEEEAEHTCTTCTCATCA
%‘?GGCATGCCT ACTTATGACTTTTGCGATGATGTIGCACTCAGCATTTGGTCTTGAGGTGCTGICCTTTTG
§$$gggATATTGWGCTTGCCTCTGWTGWTGWTTATGWCAACTGGAGWTATCAAGEWCAGCTACCAGECACCCTC
élﬁﬁgﬁ}GE%ATAAE%AACTTCTGEEfTAEEE%CﬁTG%E%TGHTCAATCAAAEHGfﬁ&ﬁﬁﬁfATAAACAEATTG
,CA:TA"?'(I;?GOCATCAAGACCAGCAGCGAAGAGCAGGCGCT GACTATGAGT TATCTGCAACATCATTTGATGACACTGAA
-(I;Cr:ﬁ-cr:TCéTGCGCT GTTAGATGAACTGAAGCGGT TCTTCTGATTCCTTTGCATGTCAGCTTTTAACGT TCTTGACA
¢¢é5$gATGTCATCATGﬁEﬁCiIITCEEWTTTTACAJG%&K%(%#&fTCTTCEAATCATCAATGWAAACAEWAC
?IEE??ACATAEEAAAACTCACAAAAATTGAACATATTTTTTGEATAATCACECTATCEAEACCAACTGEHGEA




¢2¢2E£TACTATCTCTGTCTCAATACAACAACATTTTTAJC%%&%ﬁﬁ(ﬁﬁﬁwﬁfiﬂTCHAAA&%JA&%@@&fAG
$¢éﬁ$gATCTCCAATTAATTCTGﬁEEWCTGﬁTGWAGCAAGCTTCACCAAACAEEWAACAACATGCACWTCCAAG
g$$Z$ZACCACTCTCCTGCTCAGbIIIIGAIIIICATGEiETCTCKI%&TGE%&%#&iE%&%&fTCEEWTGHTA
EJEEEE;TCACfTTGWTTGACACCTCATCAATGEACEfEFTGﬁﬁfﬂGﬁGfAATCTTATCAAACAGATCCTGTTT
$§%§2§LﬂCCTTCACCTCATCCTCNMBVVHKAICE%AGIIHJKIIINTC%TCATCGCCONMEKIIITTTAG
égﬁgégiﬁAATATGAATCCCAC%EHACCEAAAACAACACCCCCAACEACAAATCCAC%E%&E%AEﬁTGHCﬁ&TT
g$§i$?ﬁ(ﬁ&fﬁCTGCAAGCGACAATAATGAGATCAACAACACAAATCCAATCATGAACEWATGAGCATGWCTC
XgégggGATATTCCTCTCTTTTCTTAACGTTCTTGTCACAGGAGTATGCTGTATCGGAGAGCTTTCGCGACAAT
g?ééégAACATAAEWTCCCTGACEWCAAACAAAAE%TGEEAEE%EAATTCATCEEEEWACAAAACEWGﬁAGCTT
é%ﬁiggTGWTAACATTCTTGAACACTACTATGEEWATCEWTAATCAGEAEEACTCCEWGWAAGEEWTAAAGEEC
AATCAT GCAGCCACGTAAG
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TTTGITCACTTTTCGGECAGIAAATAAGCAATATTGTAGTCAAGI TGT TATCCTCGCTCTTACCTTTTGATTTCA
é$$¢zgkﬁCTTGiTTTGHACCAGAATTTTGAAAACATACATTCTCTTTCAAGTTCTGACCTCATCCGTCCAAGG
%TGTCTT GCCTTGTTCCCTTTTGT CATTAACAT CACACGAAGGACAAAAGGCCTTCATTCGT GCCAAGTATAAGG
g‘?‘ﬁ'?CCATGCT GGAGAACT TTGT TGCACAGGT CAACGAT GCGTACT GCGGEGCCAGCCTCTGCTGTAACAGTC
$Z$¢¢EEEEWGEEEiTCttTATCiﬁ&f%(IITGﬁTTCﬁEEEHTAE%&TTGﬁﬁTGAATTTGCATATTACACACAA
GG?% gTCACT AGAAACAGAAAGAGT GAAGCCCAAAGCT CAGAT CAGGGAAGAGGECCTCAGCCTATCAGAGCT
ﬂ'cl':ACﬁ'(I?CGCT GCTCACT CAGGAGT CAACGCCACGT ACCGCCACAGCAGGGACATGAAAGACATGAATGAGTTTC
$égé$gTGTCAGCTCTAGCACAGCCTAATCHGWATGHTATTGWCAACTTCTTCﬁEEﬁACACATTGCAGGAACGA
g§§§£§%ACTCTCCAATTGEAEﬁATACAATGAAGAAAAAGACTCTTTCCTGEWATTGEATGHCTCCAGATACAA
g g'cl':gGTCIBGT ACCAGTTTCAGAGCTGT TTGCAGCAGT CCTTCCAAGAGATCCGT CAGATGTAGAAGATCCAG
géé?%ETGTTTGHCTGEECTCAAACATCAC#TGEEACACTGCAACCTTCCTTACEAAEEEACWTCTTCTCATCA
g§§§§g%{IﬁJGfETACTTATGﬁCTTTTGiEﬁTGﬁTGHGfﬁCTCﬁEﬁATTTGEHCTTG%EEHGiTGHCETTTTG
E'CI'I'I %TATTGT GCTTGCCTCTGTTGT TGT TTATGT CAACTGGAGT TATCAAGGT CAGCTACCAGGCACCCTC
g'cl'lchT-GTGGAATAAGAAACT TCTGGGCTAGGGACCT GAGATGT TCAAT CAAAGT GCAGGGGCATAAACAGATTG
§L$$EEATCAACﬁ&Iﬁ&fﬁ&fﬁ%ﬁ&%&fﬁ&ffﬁfﬂG%QTATGAEHTATCTGﬁﬁACATCATTTGATGﬁ@ﬁ&TGAA
-Cr:-(r:ﬁ-Cr:TCéTGCGCT GTTAGATGAACTGAAGCGGT TCTTCTGATTCCTTTGCATGTCAGCTTTTAACGT TCTTGACA
i?:\cgi%TGT CATCATGCGTGCCCTCGGTTTTTACAT GAGCACAAGCT CTTCGAATCATCAATGTAAAGAGTAC




TAGCATAGATAGGAAAACT CACAAAAATTGAACATATTTTTTGGATAAT CAGECTAT CGAGAGCAACT GGTGGA
¢2¢QE1TACTATCTCTGWCTCAATACAACAACATTTTTATGAAGAAACAGAAGCCTTGWAAACATAGAAAGCAG
$¢éﬁ$gATCTCCAATTAATTCTC%EEHCTGﬁTGﬂAﬁiﬁﬁﬁiﬂTCﬁ(Iﬁﬁﬁ&%&EﬁAAGAACATGiACWTCCAAG
g$$g$ZACCACTCTCCTGCTCAGbIIIIGAIIIICATGECCTCTGCCACTGGMBVKIIEKE(ITCCEWTGWTA
zggégE;TCﬁEﬁTTGﬁTTGACACCTCATCAATGE%EEfEWTGﬁ&fTGﬁGfﬁATCTTATCAAACAEﬁTCETGWTT
$$E§ZE£WCCTTCACCTCATCCTCAAGAAATCTTGGAAGWTTCACECEWTGATCATCGCCCAAGAGCGCTTTAG
égﬁgégiﬁAATATGAATCCCAGAGTACCGAAAACAACACCCCCAAGGACAAATCCAGAGACGAAGCTGTCACTT
g$§§$éTCAGCTCTAGCTACE%TATTCCTCTCTTTTCTTAACEWTCTTGHCACAEEAEWATGﬁTGHATCEEAEA
ggzlggATGEAAACATCCCEAACATAAEHTCCCTGAEEWCAAACAAAACATGEEAEEAEAATTCATCEEEEHAC
?égggg;TACCTGTCCTGCTTGTTAACATTCTTGAACACTACTATGCGTATCGTTAATCN33¥X¥KHCCGTGT
AAGCGT TAAAGGGCAATCATGCAGCCACGTAAG
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[TTGITCACTTTTCGGECAGT AAATAAGCAATATTGTAGTCAAGI TGT TATCCTCGCTCTTACCTTTTGATTTCA
é$$¢ggkﬁCTTGiTTTGHACCAGAATTTTGAAAACATACATTCTCTTTCAAGTTCTGACCTCATCCGTCCAAGG
ggéﬁZ;GCLIIblICCLIIIIGWCATTAACNRJMJKIEVKIEKJVVVKIIIHTCATTCEWGCCAAGWATAAGG
g§§¢¥$ECATGﬁTGE%E%ACTTTGﬁTCiﬁEﬁEEHCﬁACE%IGﬁEHACTCiEEE{IﬁE{ITCTGﬁTGHAACAGTC
'CF:TCTG'?"?-CFBGGGTGGGGCT CCCTATGCAGGACCCTGCTTCAGGGT TAGACT TGCCTGAATTTGCATATTACACACAA
GG'T'\% gTCACT AGAAACAGAAAGAGT GAAGCCCAAAGCT CAGAT CAGGGAAGAGGGCCTCAGCCTATCAGAGCT
$1$éﬁ$EGCTGCTCACTCAGEAEWCAACGCCACEHACCGCCACAGCACEEACATGAAACACATGAATGAEWTTC
$égé$E%GHCAECTCTACCACAGCCTAATGﬁGHATGHTATTGﬁCAACTTCTTCCEEﬁAEACATTGCAEEAACEA
%&?CACT CTCCAATTGCAGCATACAATGAAGAAAAAGACTCTTTCCTGGTATTGGATGT CTCCAGATACAA
giégggéﬁGEEWACCAGWTTCACACfTGWTTGCAGCAGWCCTTCCAACAEATCCEWCAEATGHAEAAEATCCAG
g?ﬁﬁ%ﬁ%GHTTGHCTGEEﬁTCAAACATCAEATGEEACACTGCAACCTTCCTTAEEAAEEEAEHTCTTCTCATCA
%‘?GGCATGCCT ACTTATGACTTTTGCGATGATGTIGCACTCAGCATTTGGTCTTGAGGTGCTGICCTTTTG
§$$gggATATTGWGCTTGCCTCTGWTGWTGWTTATGWCAACTGGAGWTATCAAGEWCAGCTACCAGECACCCTC
élﬁﬁgﬁ}GE%ATAAE%AACTTCTGEEﬁTAEEE%CﬁTG%E%TGHTCAATCAAAEHGﬁﬁ&ﬁﬁﬁiATAAACAEATTG
,CA:TA"?'(I;?GOCATCAAGACCAGCAGCGAAGAGCAGGCGCT GACTATGAGT TATCTGCAACATCATTTGATGACACTGAA
-(I;Cr:ﬁ-cr:TCéTGCGCT GTTAGATGAACTGAAGCGGT TCTTCTGATTCCTTTGCATGTCAGCTTTTAACGT TCTTGACA
¢¢é5$gATGTCATCATGﬁEﬁCiIITCEEWTTTTACATGAGCACAAGCTCTTCEAATCATCAATGWAAACAEWAC
?IEE??ACATAEEAAAACTCACAAAAATTGAACATATTTTTTGEATAATCACECTATCEAEACCAACTGEHGEA




mgTACT ATCTCTGICTCAATACAACAACATTTTTATGAAGAAACAGAAGCCTTGTAAACATAGAAAGCAG
'(IET"AOQ$8ATCT CCAATTAATTCTGAGGT CTGATGTAGCAAGCT TCACCAAAGAGGTAAGAACATGCAGTI TCCAAG
@EI;TCTGACCACTCTCCTGCTCAG(:I TTTGATTTTCATGGECCT CTGCCACT GGAGAAGCGACAGCTCCGTITGI TA
gggT TCAGCTTGI TTGACACCT CATCAAT GGAGGCGT TGAGCTGT GCAATCTTATCAAACAGATCCTGI TT
'CI::SI';TC(A:TGSGT CCTTCACCTCATCCTCAAGAAATCTTGGAAGT TTCAGGECGT TGATCATCGCCCAAGAGCCCTTTAG
'&(?E{T{:AAATATGAATCCCAGAGT ACCGAAAACAACACCCCCAAGGACAAAT CCAGAGACGAAGCTGTCACTT
éﬁ%CACIIT CTAGCTACGATATTCCTCTCTTTTCTTAACGI TCT TGT CACAGGAGTATGCTGTATCGGAGA
%&ATGGAAAGATCCCGAACATAAGT TCCCTGTCCTGCTTGT TAACATTCTTGAACACTACTATGCGTATC
GITAAT CAGGAGGACT CCGT GTAAGCGT TAAAGGGCAAT CATGCAGCCACGT AAG
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TTTGITCACTTTTCGGECAGT AAATAAGCAATATTGTAGTCAAGI TGT TATCCTCGCTCTTACCTTTTGATTTCA
éTC-:SI'B'?-CI;(:GT CTTGCTTTGTACCAGAATTTTGAAAACATACATTCTCTTTCAAGTI TCTGACCT CATCCGT CCAAGG
%TGTC:II: GCCTTGITCCCTTTTGI CATTAACAT CACACGAAGGACAAAAGGECCTTCATTCGTGCCAAGTATAAGG
%L?CCATGCT GCGAGAACTTTGT TGCACAGGT CAACGATGCGT ACT GCGGEECCAGCCTCTGCTGTAACAGT C
'Cr:TCTG'?ﬁ-CrBGGGTGGGGCT CCCTATGCAGGACCCTGCTTCAGGGT TAGACT TGCCTGAATTTGCATATTACACACAA
GG'T'\% gTCACT AGAAACAGAAAGAGT GAAGCCCAAAGCT CAGAT CAGGGAAGAGGGCCTCAGCCTATCAGAGCT
TCTF'CI':ACQ'(I?CGCT GCTCACTCAGGAGT CAACGCCACGT ACCGCCACAGCAGGGACATGAAAGACATGAATGAGITTC
%géTGgTGT CAGCTCTAGCACAGCCTAATGTGTATGT TATTGT CAACT TCTTCCGGCAGACAT TGCAGGAACGA
%&?CACT CTCCAATTGCAGCATACAATGAAGAAAAAGACTCTTTCCTGGTATTGGATGT CTCCAGATACAA
g g%GGGT ACCAGI TTCAGAGCTGI TTGCAGCAGT CCTTCCAAGAGAT CCGTCAGATGTAGAAGATCCAG
%CIC?GTGT TTGICTGGGECTCAAACAT CAGATGGGACACT GCAACCTTCCTTAGGAAGCGAGT TCTTCTCATCA
%‘?GGCATGCCT ACTTATGACTTTTGCGATGATGIGCACTCAGCATTTGGTCTTGAGGTGCTGICCTTTTG
% %ATATTGT GCTTGCCTCTGI TGI TGT TTATGI CAACT GGAGT TATCAAGGT CAGCTACCAGGCACCCTC
-&'CI'EEZIGTI;TGGAATAAGAAACT TCTGGGECTAGGGACCTGAGATGT TCAATCAAAGT GCAGGEGGCATAAACAGATTG
ETA"?'(I}SGCATCAAGACCAGCAGCGAAGAGCAGGCGCT GACTATGAGT TATCTGCAACATCATTTGATGACACTGAA
-(I;Cr:ﬁ-cr:TCéTGCGCT GTTAGATGAACTGAAGCGGT TCTTCTGATTCCTTTGCATGTCAGCTTTTAACGT TCTTGACA
#?Acg gATGT CATCATGCGTGCCCTCGGTTTTTACATGAGCACAAGCTCTTCGAATCATCAATGTAAAGAGTAC
?XCIE?\?AGATACISAAAACT CACAAAAATTGAACATATTTTTTGGATAAT CAGCCTATCGAGAGCAACT GGTGGA
%%TACT ATCTCTGTCTCAATACAACAACATTTTTATGAAGAAACAGAAGCCTTGTAAACATAGAAAGCAG




TTCATCATCTCCAATTAATTCTGAGGT CTGATGTAGCAAGCT TCACCAAAGAGGT AAGAACATGCAGT TCCAAG
?EI;TCTGACCACTCTCCTGCTCAG(:I TTTGATTTTCATGGECCT CTGCCACT GGAGAAGCGACAGCTCCGTITGI TA
gggT TCAGCTTGI TTGACACCT CATCAAT GGAGGCGT TGAGCT GT GCAATCTTATCAAACAGATCCTGI TT
'(I-'EEI';TO(A:TG((-;GT CCTTCACCTCATCCTCAAGAAATCTTGGAAGT TTCAGGECGT TGATCATCGCCCAAGAGCCCTTTAG
&ngGAACAAAATAAAACCGCATGGT TCACACACCGCCGCEGAAAGAACGGECACATGGAAT GAATGACATGECAT
STA@-CI;AGT TAAATAAATCTCCATGTTGAGGTATCTCAATTTCAAGATTATGATGTAGGTAACTGCGTTTCAGC
?GTCAAAAAATAT TTAGTAGGCCTACATGGCTATTGCACATGT GTATGT GATGCCT TTGCAATTCATCATACCT GCGEG
m$CCCAGAGT ACCGAAAACAACACCCCCAAGGACAAAT CCAGAGACGAAGCTGTCACTTCGGTCACTATT
'CI':TCTCCAétA:AGCGACAATAATGAGATCAACAACACAAATCCAATCATGAAGGT ATGAGCATGICTCTCACCTAGCTA
'CI':?éTTgCT TTTCTTAACGI TCTTGTCACAGGAGTATGCTGTATCGGAGAGCT TTCGCGACAATGGAAAGATCCC
AGzéTC?-CrZCCTGT CCTGCTTGITAACATTCTTGAACACTACTATGCGTATCGT TAATCAGGAGGACT CCGTGTAAG
CGTTAA AGGGECAATCATGCAGCCACGTAAG
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TTTGTTCACTTTTCGGCAGTAAATAAGCAATATTGTAGTCAAGTTGTTATCCTCGCTCTTACCTTTTGATTTCA
éﬁﬂ_ﬁg CTTGCTTTGTACCAGAATTTTGAAAACATACATTCTCTTTCAAGI TCTGACCT CATCCGI CCAAGG
%TGT& GCCTTGITCCCTTTTGI CATTAACAT CACACGAAGGACAAAAGGECCTTCATTCGTGCCAAGTATAAGG
g‘?‘ﬁ'?CCATGCT GGAGAACT TTGT TGCACAGGT CAACGAT GCGTACT GCGGGCCAGCCTCTGCTGTAACAGTC
'CI':TCTG'T?-(E(XBGTGG(XBCT CCCTATGCAGGACCCTGCTTCAGGGT TAGACT TGCCTGAATTTGCATATTACACACAA
?ﬁ? gTCACT AGAAACAGAAAGAGT GAAGCCCAAAGCT CAGAT CAGGGAAGAGGGCCTCAGCCTATCAGAGCT
TCTF'CF:ACQ'CF;CGCT GCTCACTCAGGAGT CAACGCCACGT ACCGCCACAGCAGGGACATGAAAGACATGAATGAGTTTC
'(I?gggTGgTGT CAGCTCTAGCACAGCCTAATGTGTATGT TATTGTCAACT TCTTCCGGCAGACATTGCAGGAACGA
%&'CI';OACT CTCCAATTGCAGCATACAATGAAGAAAAAGACTCTTTCCTGGTATTGGATGTCTCCAGATACAA
SI é-'ll:'cl;&;TGGGT ACCAGTI TTCAGAGCTGI TTGCAGCAGT CCTTCCAAGAGAT CCGTCAGATGTAGAAGATCCAG
%G(QBGOGTGT TTGICTGGGCTCAAACAT CAGAT GCGACACTGCAACCT TCCTTAGGAAGGGAGT TCTTCTCATCA
%’?&IATGCCT ACTTATGACTTTTGCGATGATGTGCACTCAGCATTTGGTCTTGAGGTGCTGICCTTTTG
% %ATATTGT GCTTGCCTCTGI TGI TGT TTATGI CAACT GGAGT TATCAAGGT CAGCTACCAGGCACCCTC
g‘%ﬁTCXBAATAAGAAACT TCTGGGCTAGGGACCT GAGATGT TCAATCAAAGT GCAGGGGCATAAACAGATTG
Aclé'cl':ggATCAAGACCAGCAGCGAAGAGCAGGCGCT GACTATGAGTTATCTGCAACATCATTTGATGACACTGAA
-CI—:-CI—IQ-CI—:TCéTGCGCT GITAGATGAACTGAAGCCGGT TCTTCTGATTCCTTTGCATGTCAGCTTTTAACGT TCTTGACA
??ACCTCT gATGT CATCATGCGTGCCCTCGGTTTTTACATGAGCACAAGCTCTTCGAATCATCAATGTAAAGAGTAC




?IEE?ﬁ%&%JA&f%AAACTCACAAAAATTGAACATATTTTTTCf%JAATCﬁ&ffTATCE%&%&fﬁﬁ&TCfﬁCf%\
éﬁ?ﬁngACTATCTCTGWCTCAATACAACAACATTTTTATGAAEAAACACAAECCTTGWAAACATACAAAGCAG
$¢é§$gATCTCCAATTAATTCTGﬁ&EﬁCTG%TGWAEﬁﬁAEﬁTTCACCAAAE%EEWAAE%ACATGﬁﬁEHTCCAAG
g?ié%éACCACTCTCCTGfTCAGbIIIIGAIIIICNHEXINCTGECACTGGMBVKXI?KJKIHCKEWTGWTA
ggggggTTCAGCTTCHTTCﬁCACCTCATCAATGGMKXI?TC%GCTGTGCAATCTTATCANMJKFWIITCHTT
$§2§2§%ﬂCETTCACCTCATCCTCAACAAATCTTGEAAEHTTCﬁ&EﬁEﬁTGﬁTCATCEiIIﬁﬁ&%&KEﬁTTTAG
égﬁgégCAAATATGAATCCCAGAGWACCEAAAACAACACCCCCAACEACAAATCCAGAGACEAACCTGWCACTT
g$§¥$éTCAGCTCTGCAAGCGACAATAATGAGATCAACAACACAAATCCAATCATGAAGGTATGAGCATGTCTC
IgégigfﬁTATTCCTCTCTTTTCTTAACEWTCTTGWCACAGEAEWATGﬁTGWATCEEAEAEﬁTTTCEﬁEACAAT
g?ééégAACATAAGWTCCCTGﬂCCTGCTTGNTAACATTCTTGAACACTACTATGEEWATCEWTAATCAGEAEEA
CTCCGI GIAAGCGT TAAAGGGCAATCATGCAGCCACGTAAG

>conpll852 c0_seq8 | en=2358

TTTGITCACTTTTCGGECAGIAAATAAGCAATATTGTAGTCAAGI TGT TATCCTCGCTCTTACCTTTTGATTTCA
é$$¢zgkﬁCTTGiTTTGHACCAGAATTTTGAAAACATACATTCTCTTTCAAGTTCTGACCTCATCCGTCCAAGG
%TGTCTT GCCTTGTTCCCTTTTGT CATTAACAT CACACGAAGGACAAAAGGCCTTCATTCGT GCCAAGTATAAGG
g‘?‘ﬁ'?CCATGCT GGAGAACT TTGT TGCACAGGT CAACGAT GCGTACT GCGGEGCCAGCCTCTGCTGTAACAGTC
$Z$¢¢EEEEWGEEEiTCttTATCiﬁ&f%(IITGﬁTTCﬁEEEHTAE%&TTGﬁﬁTGAATTTGCATATTACACACAA
GG?% gTCACT AGAAACAGAAAGAGT GAAGCCCAAAGCT CAGAT CAGGGAAGAGGECCTCAGCCTATCAGAGCT
ﬂ'cl':ACﬁ'(I?CGCT GCTCACT CAGGAGT CAACGCCACGT ACCGCCACAGCAGGGACATGAAAGACATGAATGAGTTTC
$égé$gTGTCAGCTCTAGCACAGCCTAATCHGWATGHTATTGWCAACTTCTTCﬁEEﬁACACATTGCAGGAACGA
g§§§£§%ACTCTCCAATTGEAEﬁATACAATGAAGAAAAAGACTCTTTCCTGEWATTGEATGHCTCCAGATACAA
g g'cl':gGTCIBGT ACCAGTTTCAGAGCTGT TTGCAGCAGT CCTTCCAAGAGATCCGT CAGATGTAGAAGATCCAG
géé?%ETGTTTGHCTGEECTCAAACATCAC#TGEEACACTGCAACCTTCCTTACEAAEEEACWTCTTCTCATCA
g§§§§g%{IﬁJGfETACTTATGﬁCTTTTGiEﬁTGﬁTGHGfﬁCTCﬁEﬁATTTGEHCTTG%EEHGiTGHCETTTTG
E'CI'I'I %TATTGT GCTTGCCTCTGTTGT TGT TTATGT CAACTGGAGT TATCAAGGT CAGCTACCAGGCACCCTC
g'cl'lchT-GTGGAATAAGAAACT TCTGGGCTAGGGACCT GAGATGT TCAAT CAAAGT GCAGGGGCATAAACAGATTG
§L$$EEATCAACﬁ&Iﬁ&fﬁ&fﬁ%ﬁ&%&fﬁ&ffﬁfﬂG%QTATGAEHTATCTGﬁﬁACATCATTTGATGﬁ@ﬁ&TGAA
-Cr:-(r:ﬁ-Cr:TCéTGCGCT GTTAGATGAACTGAAGCGGT TCTTCTGATTCCTTTGCATGTCAGCTTTTAACGT TCTTGACA
i?:\cgi%TGT CATCATGCGTGCCCTCGGTTTTTACAT GAGCACAAGCT CTTCGAATCATCAATGTAAAGAGTAC




TAGCATAGATAGGAAAACT CACAAAAATTGAACATATTTTTTGGATAAT CAGECTATCGAGAGCAACT GGTGGA
mgTACT ATCTCTGICTCAATACAACAACATTTTTATGAAGAAACAGAAGCCTTGTAAACATAGAAAGCAG
'?'?ACQ$§ATCT CCAATTAATTCTGAGGT CTGATGTAGCAAGCT TCACCAAAGAGGTAAGAACATGCAGI TCCAAG
§¥CI;TCTGACOACTCTCCT(IITCAGJI TTTGATTTTCATGGECCT CTGCCACT GGAGAAGCGACAGCTCCGTITGI TA
TGTT,gC:-‘,(T:gT TCAGCTTGI TTGACACCT CATCAAT GGAGGECGT TGAGCTGTGCAATCTTATCAAACAGATCCTGITT
'(IETC:CA\:TCEIST CCTTCACCTCATCCTCAAGAAATCTTGGAAGT TTCAGGECGT TGATCATCGCCCAAGAGCCCTTTAG
&GQ-CF-)CA:TGAACAAAATAAAACC(IIATGGT TCACACACCGCGEGAAAGAACGGCACATGGAAT GAATGACAT GGCAT
STA@-CI—IAGT TAAATAAATCTCCATGT TGAGGTATCTCAATTTCAAGATTATGATGTAGGTAACTGCGTTTCAGC
?%TTAGT AGGCCTACATGECTATTGCACATGTGTATGT GATGCCT TTGCAATTCATCATACCT GCGEG
;WG;A$CCCAGAGT ACCGAAAACAACACCCCCAAGGACAAAT CCAGAGACGAAGCTGTCACTTCGGT CACTATT
'CI':TCTCﬁgéTACGATATTCCT CTCTTTTCTTAACGI TCTTGT CACAGGAGTATGCTGTATCGGAGAGCT TTCGECGAC
ﬁgﬁb\CCCGAACATAAGT TCCCTGTCCTGCTTGT TAACATTCTTGAACACTACTATGCGTATCGT TAATCAGGA
GGACTC CGTGTAAGCGT TAAAGGGECAATCATGCAGCCACGTAAG




Horizontal gene transfer of phytochelatin synthases from bacteria to extremophilic green algae;
Microbial Ecology; Olsson S*, Penacho V, Puente-Sanchez F, Diaz S, Aguilera A; * corresponding

author, Department of Agricultural Sciences, P.O. Box 27, 00014 University of Helsinki, Finland,

sanna.olsson@helsinki.fi

Online Resource 8 PCR products amplified in Dunaliella acidophila strain RT5 using gradient
annealing run on 1% agarose gel (1X TBE). The gel electrophoresis shows amplification of products
sized 1198 bp and 542 bp and several non-specific amplification products. The intensity of the non-
specific bands depends on the used annealing temperature and PCR program. Wells 1: Ladder 1kb

(Promega), marker sizes from 250 kb to 10000 kb, well2: annealing 52-55°C. Well 3: annealing 55-
60°C.
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Horizontal gene transfer of phytochelatin synthases from bacteria to extremophilic green
algae; Microbial Ecology; Olsson S*, Penacho V, Puente-Sanchez F, Diaz S, Aguilera A; *
corresponding author, Department of Agricultural Sciences, P.O. Box 27, 00014 University of

Helsinki, Finland, sanna.olsson@helsinki.fi

Online Resource 9 Phylogram based on the novel phytochelatin synthase genes and the most

similar genes obtained with a BLASTx search against NCBI’s databases. The tree represents the
majority consensus of trees sampled after stationarity in the Bayesian analysis. PP values from
the Bayesian inference > 0.50 are indicated above each branch. The amino acid alignment was

383 aa long.
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