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Identifi cation of Trichosanthes associated 
rhabdovirus 1, a novel member of the genus Cytorhabdovirus of the family 

Rhabdoviridae, in the Trichosanthes kirilowii transcriptome
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Summary.  –  The genome sequence of a novel RNA virus, Trichosanthes associated rhabdovirus 1 
(TrARV1), was identifi ed in a transcriptome dataset isolated from a root sample of Trichosanthes kirilowii, 
which is a fl owering plant belonging to the family Cucurbitaceae. The fruits, seeds, and root tubers of T. 
kirilowii have been used clinically in traditional Chinese medicine. The TrARV1 genome sequence was 
predicted to have six open reading frames (ORFs) encoding fi ve canonical structural proteins of the 
family Rhabdoviridae (N ORF for nucleocapsid, P ORF for phosphoprotein, M ORF for matrix protein, G 
ORF for glycoprotein, and L ORF for polymerase), and an accessory protein. Sequence comparisons and 
phylogenetic analyses based on L and N proteins confi rmed that TrARV1 is a novel member of the genus 
Cytorhabdovirus of the family Rhabdoviridae. TrARV1 is most closely related to Wuhan insect virus 5 
and persimmon virus A. The putative cis-regulatory elements involved in transcription termination and 
polyadenylation, commonly found in the gene junction regions of rhabdoviruses, were also identifi ed 
in the TrARV1 genome having the consensus sequence 3'- ACUAAAUUAUUUUGAUCUUU-5'. The genome 
sequence of TrARV1 may be useful to study the evolution and molecular biology of cytorhabdoviruses.
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Introduction

Cytorhabdovirus is a genus of negative-sense, single-
stranded RNA viruses and one of the 18 approved genera 
in the family Rhabdoviridae (Dietzgen et al., 2017; Maes et 
al., 2019). Currently, the genus Cytorhabdovirus comprises 
11 species, including the type species, Lettuce necrotic 
yellows cytorhabdovirus, which is represented by lettuce 

necrotic yellows virus (LNYV) (Dietzgen et al., 2006; Maes 
et al., 2019).

Cytorhabdoviruses are plant-infecting viruses and 
their replication and maturation occurs in the cytoplasm 
of infected cells (Jackson et al., 2005; Franova et al., 2019). 
Some cytorhabdoviruses have also been detected in 
insects, mainly aphids, leafh oppers, and planthoppers, 
which may be transmitting vectors (Ammar el et al., 
2009; Li et al., 2015; Yang et al., 2017; Whitfi eld et al., 2018; 
Bejerman and Dietzgen, 2019). The virions of cytorhab-
doviruses have a bullet-shaped structure with an envel-
oped capsid, containing a linear, negative-sense, single-
stranded RNA genome, about 13 kb in length (Heim et al., 
2008; Walker et al., 2018). The 3' and 5' terminal regions of 
their genomes are partially complementary to each other 
(Jackson et al., 2005; Franova et al., 2019).

The cytorhabdovirus genomes have six to 10 open read-
ing frames (ORFs) (Walker et al., 2011; Ito et al., 2013; Bejer-
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man et al., 2015; Dietzgen et al., 2017). The genome of LNYV, 
for example, has six ORFs encoding a nucleocapsid (N), 
phosphoprotein (P), 4b protein (4b), matrix protein (M), 
glycoprotein (G), and polymerase (L) (Dietzgen et al., 2006). 
Five genes, N, P, M, G, and L, are canonical structural pro-
tein genes that are shared among rhabdoviruses (Walker 
et al., 2011; Dietzgen et al., 2017). The L protein contains an 
RNA-dependent RNA polymerase (RdRp) domain and is 
capable of viral RNA genome replication and viral mRNA 
transcription (Ammar el et al., 2009).

Cytorhabdoviruses produce distinct mRNAs, one for 
each of the protein coding genes, which are transcribed 
from the negative-sense RNA genome (Jackson et al., 2005; 
Walker et al., 2011). The conserved cis-regulatory elements, 
known as the transcription termination polyadenylation 
(TTP) elements, are present in gene junction regions of 
rhabdoviruses (Jackson et al., 2005; Heim et al., 2008; 
Franova et al., 2019). The TTP element regulates tran-
scription termination and polyadenylation of upstream 
mRNAs and may serve as a transcription initiation site 
of the downstream gene. The consensus sequence of the 
TTP element is known as 3'-AUUNUUUU-5', where N is 
any nucleotide (Jackson et al., 2005; Franova et al., 2019).

Transcriptome data acquired from plant samples by 
the high-throughput RNA-seq method oft en contain se-
quences derived from RNA viruses, which can be identi-
fi ed by a comprehensive sequence analysis (Nibert et al., 
2016; Pecman et al., 2017; Nibert et al., 2018). Analyses of 
the publicly available transcriptome datasets has revealed 
many novel RNA viruses (Kim et al., 2018; Park et al., 2018; 
Lee et al., 2019).

In this study, we analyzed a transcriptome dataset 
acquired from a root sample of Trichosanthes kirilowii 
(also known as gualou), of the family Cucurbitaceae, 
and identifi ed the genome sequence of a novel member 
of the genus Cytorhabdovirus, belonging to the family 
Rhabdoviridae. Fruits, root tubers, and seeds of T. kirilowii 
contain pharmacologically active substances and have 
been used clinically in traditional Chinese medicine (Sha 
et al., 2013; Ye et al., 2016; Yu et al., 2018). Many of these 
substances show promising pharmaceutical potential 
for treatment of cancer and other diseases. For example, 
trichosanthin, a ribosome-inactivating protein isolated 
from T. kirilowii root tubers, exhibits anti-tumor and 
anti-human immunodefi ciency virus activities (Sha et 
al., 2013; Ye et al., 2016).

Materials and Methods

Transcriptome dataset. A transcriptome dataset (4.1 gigabas-
es) obtained from the root sample of T. kirilowii was retrieved 
from the Sequence Read Archive (SRA) of the National Center 

for Biotechnology Information (NCBI). The SRA Acc. No. for 
the RNA-seq data is SRR2084104. Raw reads were trimmed 
and fi ltered out using the Sickle program (version 1.33; https://
github.com/najoshi/sickle), with the parameters, “-q 30 -l 50.” 
The resulting high-quality reads were assembled de novo, into 
contigs using the SPAdes Genome Assembler (version 3.13.1; 
http://cab.spbu.ru/soft ware/spades), with the parameter, “--
rna” (Bankevich et al., 2012). The mapping of sequence reads to 
a contig for examination of sequencing depth was achieved us-
ing the BWA program (version 0.7.17-r1194-dirty; https://github.
com/lh3/bwa) (Li and Durbin, 2009).

Known viral RdRp motif sequences. The Pfam database (re-
lease 32.0; https://pfam.xfam.org) was used to collect known 
virus-derived RdRp motif sequences (El-Gebali et al., 2019). A 
keyword search was performed with the search term “RNA-
dependent RNA polymerase”, and the resulting Pfam families 
were manually inspected to collect virus-derived sequences. 
A total of 2,539 RdRp motif sequences were obtained from 22 
Pfam families (Pfam Acc. Nos. PF00602, PF00603, PF00604, 
PF00680, PF00946, PF00972, PF00978, PF00998, PF02123, 
PF03035, PF03431, PF04196, PF04197, PF05788, PF05919, PF06317, 
PF07925, PF08467, PF08716, PF08717, PF12426, and PF17501). 
The USEARCH program (version 11.0.667; https://drive5.com/
usearch) was used to reduce sequence redundancy, with the 
parameters, “-cluster_fast input -id 0.9 -centroids output -sort 
length” (Edgar, 2010). As a result, 2,195 non-redundant viral 
RdRp motif sequences were obtained.

Identifi cation and annotation of virus genome contig. BLASTX 
searches of the viral RdRp motif sequences were performed 
using assembled transcriptome contigs as queries to identify 
novel viral genome sequences. The nucleotide (nt) and protein 
sequence similarity searches of putative viral genome contigs 
were performed using the BLAST web server at NCBI (https://
blast.ncbi.nlm.nih.gov/Blast.cgi). Based on the sequence com-
parison with related virus proteins, the ORFs were predicted. 
The Pfam web server was used to predict functional domains of 
viral proteins. Signal peptides and the transmembrane domain 
of proteins were predicted using SignalP (version 5.0; http://
www.cbs.dtu.dk/services/SignalP) and TMHMM (version 
2.0; http://www.cbs.dtu.dk/services/TMHMM), respectively 
(Moller et al., 2001; Almagro Armenteros et al., 2019).

Sequence comparison and phylogenetic analysis. Pairwise 
identities of protein sequences were calculated using the 
GGSEARCH program, in the FASTA package (version 36.3.8g; 
https://github.com/wrpearson/fasta36). Multiple alignments 
of viral protein sequences were produced using the MAFFT pro-
gram (version 7.450; https://mafft  .cbrc.jp/alignment/soft ware), 
with the parameter, “--auto” (Nakamura et al., 2018). Phyloge-
netic trees were constructed using the IQ-TREE program (ver-
sion 1.6.12; http://www.iqtree.org), with the parameter, “-s input 
-bb 1000” (Nguyen et al., 2015). Putative cis-regulatory elements 
conserved in gene junction regions, were detected using the 
MEME web server (version 5.0.5; http://meme-suite.org/tools/
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meme) with the default setting (Bailey et al., 2009). A sequence 
logo representation of aligned sequences was prepared using 
the WebLogo server (version 3; http://weblogo.threeplusone.
com) (Schneider and Stephens, 1990; Crooks et al., 2004).

Results and Discussion

A total of 4.1 Gbp of the T. kirilowii RNA-seq reads pre-
pared from a root sample were assembled into contigs. 
The contig sequences were compared with the Pfam viral 
RdRp motif sequences. A 12,783 nt contig showed high 
sequence similarity to the RdRp region of the L protein of 
Wuhan insect virus 5 (WhIV-5) (Li et al., 2015). WhIV-5 is a 
member of the genus Cytorhabdovirus, belonging to the 
family Rhabdoviridae (Jackson et al., 2005; Li et al., 2015; 
Dietzgen et al., 2017; Walker et al., 2018).

A sequence similarity search of the NCBI protein data-
base revealed that the 12,783 nt contig contained multiple 
ORFs, showing sequence similarities with proteins of the 
known members of the genus Cytorhabdovirus, such as 
WhIV-5, persimmon virus A (PeVA), Trifolium pratense 
virus A (TpVA), tomato yellow mottle-associated virus 
(TYMaV), raspberry vein chlorosis virus (RVCV), and 
strawberry crinkle virus (SCV) (Ito et al., 2013; Xu et al., 
2017; Koloniuk et al., 2018; Franova et al., 2019; Jones et 
al., 2019). Therefore, the T. kirilowii contig was assumed 
to be a genomic sequence of a novel member of the genus 
Cytorhabdovirus in the family Rhabdoviridae and was 
named Trichosanthes associated rhabdovirus 1 (TrARV1). 
The nucleotide sequence of the TrARV1 genome is avail-
able in the Third Party Annotation (TPA) section of the 
DDBJ/ENA/GenBank databases under the accession 
number TPA: BK011194.

Table 1. Open reading frames (ORFs) of the TrARV1 genome sequence

ORF Protein Position
(nt)

ORF length
(nt)

Protein length 
(aa) Pfam domain Pfam 

Acc. No.
Position 

(aa)
N Nucleocapsid 117-1487 1371 456 Rhabdovirus nucleoprotein PF03216 67-399
P Phosphoprotein 1601-2503 903 300 – – –

4b 4b protein 2614-3294 681 226 – – –
M Matrix protein 3515-4045 531 176 – – –
G Glycoprotein 4301-5962 1662 553 Signal peptide – 1-20
– – – – – Transmembrane – 502-524
L Polymerase 6216-12530 6315 2104 Mononegavirales RNA dependent 

RNA polymerase
PF00946 79-1062

– – – – – Mononegavirales mRNA-capping 
region V

PF14318 1074-1309

Fig. 1

Schematic representation of the TrARV1 genome organization
The genome organization of TrARV1 (12,783 nt) is schematically depicted. The six protein coding ORFs for the nucleocapsid (N), phosphopro-
tein (P), 4b protein (4b), matrix protein (M), glycoprotein (G), and polymerase (L), are represented as boxes. The predicted protein domains 
are marked by lines below the ORF: Ncap, Rhabdovirus nucleoprotein; SP, signal peptide; TM, transmembrane; RdRp, Mononegavirales 
RNA dependent RNA polymerase; and mRNAcap, Mononegavirales mRNA-capping region V. Sequencing depth of the TrARV1 genome 
contig is shown at the bottom. The X and Y axes represent the genomic position and sequencing depth, respectively.
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The TrARV1 genome was predicted to have six ORFs 
(N, P, 4b, M, G, and L) based on sequence comparison with 
ORFs of the WhIV-5 genome (Table 1 and Fig. 1 top). These 
fi ve ORFs (N, P, M, G, and L) encode canonical structural 
proteins commonly found in viruses of the family Rhab-
doviridae (Walker et al., 2018). The L ORF is the longest 
and encodes a 2,014 amino acid (aa) polymerase protein, 
which is involved in replication of the viral genome and 
transcription of viral mRNAs (Jackson et al., 2005; Walker 
et al., 2018). The L protein was predicted to have a “Mon-
onegavirales RdRp” domain (Pfam Acc. No. PF00946), and 
a “Mononegavirales mRNA-capping region V” domain 
(Pfam Acc. No. PF14318). The N ORF encodes a 456 aa nucle-
ocapsid protein that encapsidates the viral RNA genome. 
A “Rhabdovirus nucleocapsid protein” domain (Pfam Acc. 
No. PF03216) was predicted in the N protein. The P ORF 
encodes a 300 aa phosphoprotein, which is a component 
of the nucleocapsid core and forms complexes with N 
and L proteins (Jackson et al., 2005; Walker et al., 2018). 
The M ORF encodes a 176 aa matrix protein which forms 
a layer encasing the nucleocapsid and interacts with the 
viral envelope. The G ORF encodes a 553 aa glycoprotein, 
which is embedded in the viral envelope. The G protein 
was predicted to have a signal peptide at the N-terminus 
and a transmembrane domain near the C-terminus. The 
4b ORF encodes a 226 aa accessory protein that may act 
as a movement protein (Ito et al., 2013).

The sequencing depth of the TrARV1 genome sequence 
was examined by mapping high-quality reads to the con-

tig (Fig. 1 bottom). A total of 3,445 reads were mapped to 
the TrARV1 genome contig. Interestingly, the sequencing 
depth varied among ORFs. The average depth was found 
to be highest in the M ORF and lowest in the L ORF. This 
variation may indicate the transcription activity of viral 
ORFs, which are individually transcribed by the L protein. 
A similar pattern of diff erence in sequencing depth among 
ORFs was also observed in other cytorhabdoviruses 
(Franova et al., 2019). The uneven distribution of sequenc-
ing depth indicates that the TrARV1 genome contig was 
assembled from a relatively larger amount of viral mRNAs 
together with viral genomic RNAs.

A sequence similarity search was performed against 
the NCBI protein database using the TrARV1 L protein 
sequence as a query, for the phylogenetic analysis of 
TrARV1. A total of 20 representative viruses from the 
genus Cytorhabdovirus were collected. The pairwise se-
quence identities between TrARV1 L and N proteins and 
their respective orthologs were calculated (Table 2). The 
TrARV1 L and N proteins showed the highest aa sequence 
identities of 60.9% and 57.8%, respectively, with ortholo-
gous WhIV-5 proteins. The PeVA L and N proteins showed 
the second highest similarities, with sequence identities 
of 49.3% and 35.3%, respectively. 

A multiple sequence alignment of L proteins of TrARV1 
and representative cytorhabdoviruses was generated 
(Supplementary Fig. S1). A maximum-likelihood phyloge-
netic tree was inferred from the multiple alignment of L 
protein sequences (Fig. 2). TrARV1 and WhIV-5 formed a 

Table 2. Sequence identities of TrARV1 L and N proteins and their respective orthologs

Virus Acronym NCBI Acc. No.a L protein N protein
Wuhan insect virus 5 WhIV-5 NC_031227 1286/2111 (60.9%)b 267/462 (57.8%)
Persimmon virus A PeVA NC_018381 1045/2118 (49.3%) 164/464 (35.3%)
Wuhan insect virus 6 WhIV-6 NC_031232 903/2119 (42.6%) 156/468 (33.3%)
Trifolium pratense virus A TpVA MH982250 937/2141 (43.8%) 147/462 (31.8%)
Tomato yellow mottle-associated virus TYMaV NC_034240 874/2129 (41.1%) 132/464 (28.4%)
Strawberry associated virus 1 SAV1 MK159261 870/2141 (40.6%) 133/467 (28.5%)
Alfalfa dwarf virus ADV NC_028237 882/2124 (41.5%) 157/491 (32.0%)
Raspberry vein chlorosis virus RVCV MK257717 883/2136 (41.3%) 150/490 (30.6%)
Strawberry crinkle virus SCV MH129615 884/2132 (41.5%) 147/472 (31.1%)
Wuhan insect virus 4 WhIV-4 NC_031225 868/2157 (40.2%) 153/496 (30.8%)
Cabbage cytorhabdovirus 1 CCyV-1 KY810772 865/2123 (40.7%) 152/470 (32.3%)
Lettuce necrotic yellows virus LNYV NC_007642 897/2119 (42.3%) 148/464 (31.9%)
Lettuce yellow mottle virus LYMoV NC_011532 909/2123 (42.8%) 159/463 (34.3%)
Trifolium pratense virus B TpVB MH982249 893/2120 (42.1%) 158/462 (34.2%)
Bean-associated cytorhabdovirus BaCV MK202584 616/2188 (28.2%) 103/499 (20.6%)
Rice stripe mosaic virus RSMV NC_040786 618/2183 (28.3%) 110/510 (21.6%)
Colocasia bobone disease-associated virus CBDaV NC_034551 661/2163 (30.6%) 107/496 (21.6%)
Maize-associated cytorhabdovirus MaCyV KY965147 680/2180 (31.2%) 119/495 (24.0%)
Maize yellow striate virus MYSV KY884672 671/2164 (31.0%) 119/487 (24.4%)
Barley yellow striate mosaic virus BYSMV NC_028244 663/2168 (30.6%) 123/487 (25.3%)

aNCBI Acc. No. for genomic sequence. bAmino acid sequence identities in the format: “identical residues/aligned length (% identity)”.
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to fi nd putative TTP elements. Two closely related viruses, 
WhIV-5 and PeVA, were analyzed to identify shared mo-
tifs among them. A total of 7 junction regions, 3'/N, N/P, 
P/4b, 4b/M, M/G, G/L, and L/5', were extracted from each 
genome sequence. A total of 21 junction sequences col-
lected from TrARV1, WhIV-5, and PeVA were subjected to 
a motif search analysis.

A 20 nt sequence motif was identifi ed in gene junction 
regions of TrARV1, which was shared in WhIV-5 and PeVA 
(Fig. 3). In each genome, the motif sequence was found in 
6 out of 7 junction regions: N/P, P/4b, 4b/M, M/G, G/L, and 
L/5'. No shared motif sequence was found in the 3'/N junc-
tion. The deduced consensus sequence of putative TTP 
elements of TrARV1 is 3'-ACUAAAUUAUUUUGAUCUUU-5', 
where the underlined sequence matches the known rhab-
dovirus consensus sequence 3'-AUUNUUUU-5' (N, any 
nucleotide) (Jackson et al., 2005; Franova et al., 2019).

To conclude, the genome sequence of a novel RNA 
virus named TrARV1 was identifi ed from the T. kirilowii 
transcriptome data obtained from a root sample. The 

strong subclade, with a bootstrap value of 100%. Cytorhab-
doviruses analyzed in this study were clustered into two 
clades named here as ‘clade I’ and ‘clade II.’ TrARV1 was 
placed in clade I together with PeVA, TpVA, TYMaV, RVCV, 
and SCV. A multiple alignment of N protein sequences was 
also generated (Supplementary Fig. S2). A phylogenetic 
tree based on N proteins showed almost identical topol-
ogy with the L protein tree, except a small diff erence in 
Wuhan insect virus 6 and RVCV (Supplementary Fig. S3). 
The phylogenetic analyses based on L and N proteins 
confi rmed that TrARV1 is a novel species of the genus 
Cytorhabdovirus, which is most closely related to WhIV-5.

The cytorhabdoviruses have conserved cis-regulatory 
elements known as TTP elements in gene junction re-
gions (Jackson et al., 2005; Heim et al., 2008; Franova et 
al., 2019). These elements are known to be involved in the 
transcription termination and polyadenylation of viral 
gene mRNAs, which are separately transcribed by the L 
protein (Jackson et al., 2005; Walker et al., 2011). The gene 
junction regions of the TrARV1 genome were investigated 

Fig. 2

Phylogenetic relationship of TrARV1 and other cytorhabdoviruses
A phylogenetic tree constructed from multiple alignment of L protein sequences of TrARV1 and other members of the genus Cytorhab-
dovirus. The WhIV-5 virus is the closest to TrARV1, and the second closest is PeVA. Cytorhabdoviruses are clustered into two clades (clade I 
and clade II). TrARV1 belongs to the clade I. Bootstrap branch support values, calculated from 1,000 replicates, are shown at the tree nodes.
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TrARV1 genome was predicted to encode five major 
structural proteins of the family Rhabdoviridae and an ac-
cessory protein. Sequence comparison and phylogenetic 
analysis indicated that TrARV1 is a novel member of the 
genus Cytorhabdovirus in the family Rhabdoviridae. The 
TrARV1 genome sequence reported in this study may 
be useful to investigate the evolution of plant-infecting 
rhabdoviruses.
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Fig. S1. Multiple sequence alignment of the TrARV1 L (polymerase) and related proteins

TrARV1               ------MDFLELND--QFGSGDGNEVKHETDQLPDFHLRSPLHPLRGLY---LPPNRVPRRIRDSIEILRSIRSN-LVEG    68
WhIV-5:YP_009300875  ------MDFLDFAD--DFRNEDGAQRGSRTDQLPDFHLRSPLKPMTYLY---DDTVR-SLRNQEAIELLTEIRRD-LKEG    67
PeVA:YP_006576506    ------MDYMAFCTGGAGDGETDVKANDKFDNLPDYHLRNPLHPMKYLY---TEANRSPIRIRKSLSSLRSHKKT-LTEG    70
WhIV-6:YP_009301361  ------MDFLSLI-----NEDDCSQQPKKSVPLPDYHLRSPLKPLDWIH---MDHNRITSRNRLDLNYLRNYVRH-FIVG    65
TpVA:AYH53279        ------MSYFFGN-----GDDDGEAPVIQKTILPDYHLRNPLKQPLWLS---DGKRKLPMRQRKDKAFLRSYYPD-AKWG    65
TYMaV:YP_009352236   ------MDFISKLM----DDTEGLAQSISETPLADYHLRNPLKRLEW-----WDKQFVPSRQHKDRLRIRQSYPRAEPLK    65
SAV1:QDJ94287        ------MDFREKLE----DDISDTQAIVSETALADYHLRNPLKEITW-----WEKERLPARLYKDRLKIREIFGDRITLG    65
ADV:YP_009177021     ------MDFLV-------FNDDEHQAKVNKAPLPDYHLRNPIKPLLWLH----DDSRLTSRSRVDKAYLKKLGMGRIELG    63
SCV:AWK49433         ------MDFAEK------ANDTEDTSVRNKDPLPDFHLRNPVRPLDWLN----NNMRATSRNRIDQAYINKIGNQRVRVG    64
RVCV:QBS46644        ------MDYVN-------HNTGEGGNVRKEDSLPDFHMRNPITQLEWLH----DKTKLTSRNKFDLGVINSIGKHKVKVG    63
WhIV-4:YP_009300689  MFYLVKMDFH--------DINDESEFRQKYDGLPDFHLRNPLRSFPHHIIE-IKNKSTDKRVKSSLEALRGVRKT-LKGG    70
CCyV-1:ATS17313      ------MNFE---------IESEGIKKKLYDPLPDFHLQNPLYSLNERIQAWKNKKRLPVRLYKSFHALSSASNN-LEEG    64
LNYV:YP_425092       ------MDLW---------NEETTPKKNAYDSLPDYHLQNPLYAITDQLSMLKRGKRLNYRLTSSYKLMKSQSTD-IKEG    64
LYMoV:YP_002308376   ------MEIY---------QDEDAPRKNIFDPLPDYHLQNPLYSISGLLDKIKKKERVNYRFHQSCRVLSKECSK-LVEG    64
TpVB:AYH53273        ------MEIF---------NEDGGRRKNQFDSLPDYHLQNPLYSISDLISKVLNRQRVNNRFYQSYRAMQRESSQ-IEES    64
BaCV:QAU20941        ------MSFFF-----EEGLVDEDGAQVFMRGLGDFHLRSAITLPKLAQ---LERGHGRKREVKSIAKVKEKK---LFAA    63
RSMV:YP_009553369    ------MDL------------DDGGLWRRARGLGDYHLRSALVTPSLER---FRSRKGRHREQLCFDRMKSLGWM-LRWV    58
CBDaV:YP_009362280   M-----ADF-----------DPFDEIRRPMKGLGDFHLRSALVPINLER---LKLGEGRWRERRAFTQMRQAFDD-ISVG    60
MaCyV:ARS22495       ------MDFG----------LDDDELKKPLRGLGDFHLRSAIVPINISE---LLLGQGKRREQRSFNSIIRQIPN-IVAG    60
MYSV:ATN96453        ------MDF------------LDDEVKKRMRGLGDFHLRSAIVPIDING---LKEGKGRARELKSFKKIIRNYPD-VYKG    58
BYSMV:YP_009177231   ------MDL------------LEDDVKRRMRGLGDFHLRSAIVPIEINS---LRAGIGRARELRAFRRIMQYHPN-VFCG    58
                            .                        * *:*::..:                  *       :           
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TrARV1               SPIMLRHLL-DHP-YDESTRTAEDCMSDVGVRLWKDGRLNL---PMPVVLMEEA--LGKLSRDFPVDLWNR----MRFSD   137
WhIV-5:YP_009300875  DPITLRSMFTDYA-EVESTAGAEDSISDLLVRIERDSRLNF---PLPVEMMIDA--VRQFSDNFPIILWSR----MRLLS   137
PeVA:YP_006576506    SPEDLITSMGDLI-PIANRSKLYTGLGDIIMRLTLDEEALP---QLNGLHMEHL--ITEITPEMNLYLWDC----MRFWG   140
WhIV-6:YP_009301361  NPIDLISAFNDKI-PNQNTESWSKVTGDLLIRMGIDRDILP---EETHPDFEG---IRDIICLLDNGLWNR----MRFWN   134
TpVA:AYH53279        KPFSLNRRISPFI-PDMPLEPYGISLSDLELRLSIDNGLFP---PDSHIPVSS---IINSLKQLERRYWNG----MRFWN   134
TYMaV:YP_009352236   DPSSLHRMTHHII-PSMDSNKFSEALGDMVYRLRMDNGILP---CGSRLPIKS---VMRAASSMPKRYWDG----MRYWN   134
SAV1:QDJ94287        HPSSLHRITSSRL-PNMDMRQMECSLGDLALRMLMDNGILP---RESRAPIKK---VLNAAREIPRMYWNG----MRFWG   134
ADV:YP_009177021     SHIDLYLTENMKF-DTESTLPLEDAIADLIVRLKIDVDVMG---KSRGVSVDS---IAEAVVSAPKHLWGG----MRFWG   132
SCV:AWK49433         IHTDLYLTEHLDF-SHISVEGYKESVIDMITRAKIDTEILG---QNRDIDLQD---ILIEMGRVDIKFWKG----MRFFG   133
RVCV:QBS46644        SHIDLYLDREMDM-TTVPLSPLLESLADVSLRLSIDLDILG---KNRSFDTDG---VITAMLKTDIVYWNG----MRFWG   132
WhIV-4:YP_009300689  RSHDLWTDAHSYL-VDDTLGEIGISLQDTIERLSLDSYLSH---YFAVDTMQDL--IMSSSDRLESKYMIN----MNNFQ   140
CCyV-1:ATS17313      NPIDLLNLFLSLP-VISVHPLPAYALDDCLYKLRLDSKSDH---NISTKLLKDC--WLKVCANFPARLWSS----MREGQ   134
LNYV:YP_425092       DPILLKEWARNWF-SETELYVVDQTLSDCENRLSLDETDDL---HFDTHLLRES--VRMWRCEFPHDDWVR----MRGMQ   134
LYMoV:YP_002308376   DPILLHRLSDNWF-IDTEPCIISEIFEDCSYRLQMDSLNPN---QFDIKMLSAA--WESLKNRFPVDYWVR----MRGMQ   134
TpVB:AYH53273        NPIKLRELASRWF-NDSEMETIQEIAGDCDFRLDLDSNLGD---HFDISTLKES--WEIAKTQFPIDYWIT----MRGLQ   134
BaCV:QAU20941        DPGRFLSLFFQLSLQSFGNDVQIPYLNELVELLEVEHSAIR-PLTQDQDIWDQCLNLLKT-GEIKTNYGAG----KLMFQ   137
RSMV:YP_009553369    DQGKLLGYLMVEA--NKSLPKSIANQELLVETLKLEYGCLRQIIMTDGDLHDQVISYLDR-KSISTHYTHG----REVFQ   131
CBDaV:YP_009362280   DPAKLLSEIMSIS--RYEEPENLPLIEETVELLQMEIDGLS-FLTSPGDPLAK---VLKRLKDPQTRPTSSLYGPKILFQ   134
MaCyV:ARS22495       DPADLLAQILLGV--KGLQPREIPKLEETKRLLNAEFEQLS-WLRGENDPMAQLMDYLDEIGGVQSQHTEM----KIKLQ   133
MYSV:ATN96453        DPASVLATILKSS--SSGELRSILMFRETVELINAEYKGLG-FLTANQDPMEKLLMLLMKVRGIQSRYASS----KISYQ   131
BYSMV:YP_009177231   DPASTLAQILRTS--SSGELKSILMFKETVELIKAEYKGMG-FLTSNQDPMERLLMLLMKVKGIRSRYASS----KIAYQ   131
                                                        :                                            

TrARV1               KLLTTLNAISSKRQPPGRLTKVK-------DNLYKAITRT-HYIYVTPALLGAE--PLEWQNGEAP--------------   193
WhIV-5:YP_009300875  KILSTMNAISSRRSPPGYYIKIK-------KNLYATMIRN-TRLLMTSTILGVE--IIDESTGHG---------------   192
PeVA:YP_006576506    DVLLTMNAMSSRRPAPSCSVELQ-------FGCRGIHMNDGVTCYITGSVIAME--SADDSK------------------   193
WhIV-6:YP_009301361  SVLLVLNALSSSRPVPEGFIMSR-------GVVKITCLKT-TEVIVMRTCIVVR--CGRG--------------------   184
TpVA:AYH53279        KVLIILNALSSERSPPSGVVIKN-------GMGYLTMKMR-ASLIICRTCVVFV--HRD---------------------   183
TYMaV:YP_009352236   KVLYYLNAFASNRRCPDGSSDVP-------AVLSLLGEGN--KLLVYRSCVLLI--TEEMK-------------------   184
SAV1:QDJ94287        RALLDLNANVSNRKKPAGEMTIP-------SVLKFEDDRD--KIYIFRTCSVLSLRSETPS-------------------   186
ADV:YP_009177021     RVLSIMNARSSKRPLPPGHSEVD-------GVVRVRNGAL--HVTVLNTGILIN--RDRS--------------------   181
SCV:AWK49433         HVLSVMNSLSSRRQIPKEFAEEG-------GVVKIQLKEM--TVTVLLTGILVS--GNTG--------------------   182
RVCV:QBS46644        HILRIMNALSSNRKPPTGVVVVN-------GTGRVNAGRY--TIIIMKTSIMIT--GDNI--------------------   181
WhIV-4:YP_009300689  IFVVIINALSSRRPIPEKYKEHQRS-----GVVHFSTISG-NQVLLTPSFLGLI--KYEYPT------------------   194
CCyV-1:ATS17313      LLLSGLNALSSRRPLPSGFVKIS-------ETLYERRTHS-VRWLISPALLGVC--VNRSN-------------------   185
LNYV:YP_425092       NLLIVMNAISSRRPPPPRHTCII-------PGLSKITVEG-GVVLVTSSLLGFQ--PEGDK-------------------   185
LYMoV:YP_002308376   RILVAMNAVSSRRPPPPRYSTAD-------PLKAIMEVNK-GRLIITGSLLGYK--QDGED-------------------   185
TpVB:AYH53273        NVLLSMNAVSSRRPPPPRFSSPD-------PQVAQMDVLG-GRLIITGSLLGFK--EDGST-------------------   185
BaCV:QAU20941        LLVVYSMILSSGRTWEQGGKVFQKE----KDGTPWVSIFG-VKVWMLGEFIAIP--YSESLRFGVEDPQDINDCAQELKA   210
RSMV:YP_009553369    EALIVVMALSSGREPPDHVNNLGYEMLNEELEVPVVRTYG-VIFYLFGDLIYVK--YPE---------------------   187
CBDaV:YP_009362280   RGLMCLNAMTSERDYSFFDLPHD-E-----SGFPMIEIGP-LRLILGGDLFGSI--IGMK--------------------   185
MaCyV:ARS22495       RLLMCANAMNSDRDYSAFNLPSHPN-----WDKPYQIFGP-VMIVTWGELITAS--SEYL--------------------   185
MYSV:ATN96453        RLLMCANAMNSQREYGVFNLDEDVV-----DGAPSLTVNG-ITVGIWGELITVS--SPDM--------------------   183
BYSMV:YP_009177231   RLLMCANAMNSQRSYSVFQLDTDVV-----PGAPSLTVNG-LTVGVWGEFITIS--SADN--------------------   183
                       :       * *                                                                   

TrARV1               ---------HLVCFDADWLRMVSDVHSERFLVYVGCAFGTEINPLHYPEWNTISKIISWGDDILDEYGNEGFKLLKAYEA   264
WhIV-5:YP_009300875  ---------FVLCYDSDWIRMISDVYTERFLLSVGSGFGHHMNPDHYPSQSIIEKLWLWGDSVLAEFGNDGFKLLKAYEA   263
PeVA:YP_006576506    ---------GLICYDADWIRMASDVWTQRFLLNLSTLIGNKLNSVVYPKWALVKDLIEWGDTVLKICGNEGYKLIKNYEA   264
WhIV-6:YP_009301361  ---------SGTIYDGDWVRMSSDLHTQRFLIFLTSRLGQKVNQFVYPGVDLISSIISWGDDVLFNFKNEGYKLLKTYEA   255
TpVA:AYH53279        ---------LREVFDGDWVRMASDINTQRFLLLTSGKIGREVNEYHYPEGDILTDLFDWGDDVLERRGNDGFKLLKAYEA   254
TYMaV:YP_009352236   ---------YGAVLDGDWIRMISDLYTQRWLVRTSASIGRAVNPYHYPSDEVIEKIYHWGDQVLTDLGNEGFAVIKVFES   255
SAV1:QDJ94287        ---------LHILIDGDWMRMLSDLYTQRWLVRCGAAIGRCFNPEHYPPAEVIERVYQWGDSVIADLGNTGYKVIRTFEP   257
ADV:YP_009177021     ---------KYLLYDGDWVRLAADVYTQRYLYITGAYVGLHINPSQYPSIANVESVIRWGDNVLSELGNEGFKVLKTYEA   252
SCV:AWK49433         ---------THLLYDGDWVRLAADVYTQRFLFCIGAAIGRSINPMQYPDLRTIEAVMRWGDKVLRALGNEGFKVLKTYEA   253
RVCV:QBS46644        ---------EYLLYDGDWVRLTSDVYTQRFLFLAGANAGSIINSHQYPSVDTINSVIAWGDKVLRDMGNTGFKVIKTYEA   252
WhIV-4:YP_009300689  ---------EIILYPSDWVRCSSDVHTERFLLNLTANIGNELNREHYPPWSVISKILTWGDQVLIRYGNPGFKLIKTYEA   265
CCyV-1:ATS17313      ---------KIKLIDSDWLRSVVDVCTERFLVCLGLTLGSSYNPDHYPTWDRLLPVLTWGDDVLKKHGNSGFKLLKAFEA   256
LNYV:YP_425092       ---------ETTVFAADWVRAVSDVYTERFLVLSGAILGRCLSDEHYPQVLDLEFIINWGDTVLRRKGNKGFKLLKAYEA   256
LYMoV:YP_002308376   ---------HLVIFASDWVRGISDVHTERFLVHIGATLGQDMSKDHYPSSAQIEYIIQWGDRVLNKAGMTGFKLLKAYEA   256
TpVB:AYH53273        ---------TLLIFASDWLRSVSDLYTERFLVHFGANIGRNINRDHYPESSDIEYIINWGDAVLGNKGNSGFKLLKAYEA   256
BaCV:QAU20941        DRRTLPKQDKLLILTLDMVRMAADKFSERENIEIANHLGSSVCPIEYPPPDILGQLLEIMDRELWVFGNHFYKFIKTYEA   290
RSMV:YP_009553369    ---------EEGMITLDMFRNLTDKFSERENIMIATQLGTEILQEIYPSETVLKTVFSLWDKGLLKEGNDFYTVVKTFEA   258
CBDaV:YP_009362280   ---------SLEIFSLDVFRMIVDKLTERDNVLVASLLGRSIFPQVYPNPRNLIEIFTIFDEWLMAKGNAGYALLKTFEA   256
MaCyV:ARS22495       ---------SPSVYSMDVLRMLTDKVTERDNVLLSSHIGNKIFPSIYPSPKTIKGVFNILDEWVYDQGNAGYTLLKAYEA   256
MYSV:ATN96453        ---------PISLFSLDVLRMIVDKLTERDNVIVSSFIGEKIFPQIYPRVETISKIFDLFDSWLYLKGNSGYKMMKTFEA   254
BYSMV:YP_009177231   ---------PISLFSLDVLRMIVDKLTERDNVIISSFIGEKIFPHIYPKVDVITQVFDLFDNWLYYKGNSGYRLMKTYEA   254
                                     * .*   *  ::*         *       **    :  :    *  :       : .:: :*.
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TrARV1               LCIGYLQSTCP-SEIIECERFLSNTIADLILEDITYKDHVDRLIRILSK--LTSPHHVTQLYGLHRIWGHPIVDNEKGME   341
WhIV-5:YP_009300875  LCIGTIQSRHS-SQIIGCRTFLENTINDLLLEDSRYEHHVILLLELFES--VESPHHMTQLYGMHRIWGHPIVDSTKGMS   340
PeVA:YP_006576506    ICIGELLSRGDPDSIVDNFRFLNNTVSDLYLESHIFGSKAEELIQILRG--HASPHHITQVYGLHRLWGHPIVDNRKGME   342
WhIV-6:YP_009301361  IVIGVLQARGN-DSITNPGAFLGNTLTDILMENPKMHNFAMKLVRILET--VSNPHHMTQLYGLHRAWGHPIVDSTKGMD   332
TpVA:AYH53279        LVVGCLQTRGE-GSLVDNKRFLDNTLKDLSGENVEYLYYGKRLVERIDK--LESFHHISQVYGMHRVWGHPIVDSGKGMD   331
TYMaV:YP_009352236   LIIGYLQCKGV-NELVPSDRFLRNTLKDLRMSSTTHSEYASRLLEIMSR--VENKHHIIQIYGLHRSWGHPTVDSEAGMM   332
SAV1:QDJ94287        LMIGYIQCGGE-GSMVPPDRFLRNTMKDLREADVRFSTHAKGLLQCVAG--ITNRHHLVQLYGLHRSWGHPTVDSKAGME   334
ADV:YP_009177021     LVIGVIQLKGE-AGVVNPARFLNNTLQDLFDDSPTYHRHATEVVKILQD--ISNLHELTQLYGLHRIWGHPMVNSAKGME   329
SCV:AWK49433         IVIGVIQEKGE-RGIISPGLFLSNTIQDLFDDRMIYKEYAEQLIEIIRA--VDNLHYLTQLYGMHRIWGHPMVDSKKGME   330
RVCV:QBS46644        LVIGVIQTRGK-GDIIEPDRFLKNTLQDLFDDSIELHKRAEEIVSILMN--IGNLHHLTQLYGMHRIWGHPMVEPLKGMQ   329
WhIV-4:YP_009300689  LCIGYLLKSGD-DKIVDNSAFWMNTIRDLVAEDDRWCLDLAELTDILHS--LDSIHWFSQVYGLHRIWGHPEVNSDDGMT   342
CCyV-1:ATS17313      IVLGVLQTKST-GTFVDNHRFLNNTLADLIDENVDFGVRAKSLVSYISQ--FESPHHLTQLYGLHRIWGHPIVDPAKGMI   333
LNYV:YP_425092       LVLGVVQGKSE-SDFIDPDRFLRNTLNDIIDDDKDLGAYAVLLIQRLQQ--IDSAHHLIQLFGLHRIWGHPLVDPAKGME   333
LYMoV:YP_002308376   IVLGVVQMKCT-SEFIDSGRFLRNTLNDIWDEDFWLGERAVELVKYLEG--IESPHHLIQLFGLHRIWGHPIVNPSKGME   333
TpVB:AYH53273        LVLGVLQNKSQ-SNFVDPGRFLRNTLNDILEEDLWLGEQALLLVDHLSN--ISSAHHLIQLFGLHRIWGHPIVDPGKGME   333
BaCV:QAU20941        IVTGVILDKKR-SPFSGKVSFLNSTLEGLEPEFQEI---SQKLVNLLWD-DSLTIHHLTQFFGLFRIWGHPVVDTKKGID   365
RSMV:YP_009553369    IINGMLIKNND-GTYYDPSAYLRETIMGLPVRLRDY---AQTLVSYLDS-LPFNPHHLSQIGGLFRLWGHPIVDPNAGVR   333
CBDaV:YP_009362280   LTTGVLLSHES-SLFNDTELFLKNTLIGLEEDERKV---ALSYITLLRSIKNLTPHHITQIMGLFRLWGHPVVDAKKGMK   332
MaCyV:ARS22495       LLTGIILRRDT-SPYLDTSEFLRNTINGLKDNEQEI---AWKLIQYIES-RSPTPHHLTQLMGLFRLWGHPEVDAKKGVE   331
MYSV:ATN96453        LITGVILQTET-SPYHNSSDFLENTILGLDHGEQEV---ARRLVDILTD-ANPTPHHLTQIMGLFRLWGHPEVDAKKGVE   329
BYSMV:YP_009177231   LVTGTILKRDK-SNYHNSEDFLENTIAGLEQDEQEV---ARKFVHILDD-SKPSPHHLTQIMGLFRLWGHPQVDAKKGVE   329
                     :  * :              :  .*: .:                 .      . * . *. *:.* **** *:   *: 

TrARV1               KVRLIGRKEITRSSVIAVEAGRSFKIMFCREYRKKNGIYPPIVPGN----SVLHNLIESNHADALESRVCDLTLWDEVQF   417
WhIV-5:YP_009300875  KVMLIGRKEISRSGVVAVDVGRSFKIMFCREYRKKNGVYPKFVDNG----SQLCEAMKKNDGSILDSRLMSNAEWDELSF   416
PeVA:YP_006576506    KVKIIGRKEVTRDINIGKIASRYFKINFCKEYRKKYRKYPNIQPSE----SNLGKLINSNDPGALSVSHVDEQEWDEINF   418
WhIV-6:YP_009301361  KVIRIGRKDIVMRTDLSEDSGRMFKRLFAKEFKARNGMYPPIYNGH----TLLHTKLQEGDSSATDLRVHPLIEWDRVKF   408
TpVA:AYH53279        KLRLIGKKEIIKDDSLSKDAGRMFKFLFAKEYLKKYGHFPRIREGS---FTLLETKILDNDSSAVNKNTHLLTEWDRITF   408
TYMaV:YP_009352236   KLMNIGKKNIIKDDTLSLNAGRMFKLLFSKEYRAKYGAYPKIHDSG----TLLATELEQNDPSATSKRLHDLKEWDRIKF   408
SAV1:QDJ94287        KLMKIGKKDIIKDNKLSINAGRMFKLLFCKEYRHKFGTYPRIVESG----TLLSTEILENDPSAVMKGSHDLEAWDRIRF   410
ADV:YP_009177021     KVMMIGQKEIIKDDRLAADAGRMFKLLFCKEYKAKHGQFPPIREYP----SRLVTELLEGEGSAVYLGRHSLEDWGRVKF   405
SCV:AWK49433         KVISIGRKNIIRNSSLSQDAGRMFKMLFSREYRSKHGMYPAVHEYP----SELVTKLLENDGSATNVKVHRIEEWDRVVF   406
RVCV:QBS46644        RVITIGRKEIIKDSSLAADAGRMFKLLFCKEYKAKNGHYPPVIPGP----ELLITELSEGDQKATSKNGHPLKSWDRVKF   405
WhIV-4:YP_009300689  KVIKIGRKDITLSDKTPKEAGNHFKKMFMSEFLKRNRRYPNLYYSG--SDKEVVSMIDTNNPNLVDLQKGYDNVFEEITL   420
CCyV-1:ATS17313      KMITIGQKDIIEPGPLPEVLGVHFKKMFIKSYKDKNGVYPKVRDQG----TTLEQLLLGNQDWGLCSSLDLEGQWSTLKF   409
LNYV:YP_425092       KMIIIGQKDIVRETSRPEVMGVHFKKLMAQGYREKHGVYPNVKGNG-----ELETLIKNNHDWKEVGSLDNDNHWRLLRF   408
LYMoV:YP_002308376   KMIIIGQKDITKAGKMPQLMGIHFKKMFLGAYKSKQGVFPHVKGET-----PLSRALRANEDWADIEKSFEESEWAELEF   408
TpVB:AYH53273        KVIIIGQKDITKEGNMVRNISNHFKRMLLGSYKSKHGVYPNISSTG-----KFSDKIRNNEDWASIESEATEEDWEDIHF   408
BaCV:QAU20941        KVFQIGGVKKRIDEETSTNAGRKFKEIFFTNYRSKEGVYPNCDVTE---DNYVCNSIRDNSVINLKDISYNILMWDFVKI   442
RSMV:YP_009553369    KVRLLGTADKMNLTHIPTLAERKFKEIFYLSYYEKHRVYPNHNLNGEIEGSYLLSQLAQMALVNPKHANYSLVDWDSVNT   413
CBDaV:YP_009362280   KVRTIGSKRKIISDHTAKTAGRKLKEIFMSEYYRARHQYPEYSVLD--SDNWIIKLLETQLPINLSDPRYHLSDWDSIQI   410
MaCyV:ARS22495       KVRKIGTASKTISEHASIIAGRKFKEIFYREYFQRNRCYPKCRVLD---SCWFKENITSETPINFKDPRYHISDWDSVSS   408
MYSV:ATN96453        KVRLIGTKRKYISEHASLIAGRKFKEIFFSEYFRKNRVYPACEVNP---DCWLHEFITSSLGINFKDPRYHISDWDSVEP   406
BYSMV:YP_009177231   KVRTIGTKKKYISEHASQIAGRKFKEIFFSEYFRKNRVYPACIVEE---DCWLNEFIVQNLGINLKDPRYHLSDWDCVEP   406
                     ::  :*                 :*  :   :      :*            .   :                 :  :  

TrARV1               MPCFEIPETFNLSMVVADKAISLTKDELIRNIRTRKTVMNQKKRRGVLRWIDDQSVKPREFLQDVNDGH--FPDDHKIIG   495
WhIV-5:YP_009300875  DKCFEIPETFNLSMVVADKSISLTRSELRENVRRRKTVMNQEKRRGVLRWINDQSIHPREFLKQVNDGD--FPDDHKIIG   494
PeVA:YP_006576506    GKTFVIPETFNLSMIVSDKAISLTRSELVKNVRSKKSVMNPEKRRGVLRWINDVTLNPKEFLQKVNDGQ--MEDDHKIIG   496
WhIV-6:YP_009301361  KKVFDIPETFNLSMIVADKSISPSRTELVSIIKRKGTVMDAGKRRGVNRWLNDNSLRPKEFLKDINEGK--FPEDHQIIG   486
TpVA:AYH53279        IQTFDLPESFNLSMIIADKAISPTKSELVRSIKARNTVMDPDKRRGVKRWLEDTTLRPKDFLSEINDGI--FDDDHKIIG   486
TYMaV:YP_009352236   RQAYKLPETFNLSMIVADKAISPTRSELVDCIRRKGTVMDSDLRRGVKRWLNDKSLDPIAFLQQVNDGL--FPKDHLIIG   486
SAV1:QDJ94287        QRTYKLPETFNLSMIVADKAISPTRSELVRIIETKGTVMDSDLRRGVKRWLNDRSLNAIEFLENINDGI--FPKDHLIIG   488
ADV:YP_009177021     QQCFQLPETFNLSMIVADKSISPTLSELRTLIKTKRTVMSQDKRRGVKRWLEDTTLDPKVFLEQVNRGE--FPDDHKVIG   483
SCV:AWK49433         KQMFQLPETFNLSMVVADKSISPTRSELATIIKTRRTVMSPEKRRGVIRWLEDTTLNPREFLKTVNEGN--FPDDHKIIG   484
RVCV:QBS46644        RQLFQLPETFNLSMIVADKSISPTRSELRTLIRTKRTVMSPDKRRGVKRWLEDTTLNPREFLDSVNEGM--FPDDHKVIG   483
WhIV-4:YP_009300689  SKNFQIPETFNLSMIVADKSVSPTVSELKRNIKSRKSVMNSELRRGVLRWLNDDSVDPREFLIKVSEGK--FPEDHKIIG   498
CCyV-1:ATS17313      EKNFEIPESFNLSMIVADKSVSPTLNELKANVLTRGTVMNSELRRGVLRWINSESIDPREFLKDTAEGK--FPHDHKIIG   487
LNYV:YP_425092       DKTFSIPESFNLSMIVADKSVSPTLSELKENILRKKTVMNQELRRGVLRWINHDSIDPREFLEQVNDKK--FPDDHKIIG   486
LYMoV:YP_002308376   DKTFAVPESFNLSMIVADKSVSPTLSELKENILTKKTVMNQELRRGVLRWINHESIDPREFLEQVNKGE--FPHDHKIIG   486
TpVB:AYH53273        DKTFAVPESFNLSMIVADKSVSPTLSELKENILSKKSVMNMELRRGVLRWINHESIDPREFLEQVSNGN--FPHDHKIIG   486
BaCV:QAU20941        KKTFEIPKTFNLTMIIADKAVSADRDEIDELKGDATKILDPFKRRGVLKWIKQGMVNCKALLHYVNYNRCGLPKKCRIIG   522
RSMV:YP_009553369    LETFPFPKSFNLSLIIADKAVSPNREEWLELRRKGGTQMDPHIRRGPLKAMKDGVIDCEKLLRKINRNPSGLAKKHRIIG   493
CBDaV:YP_009362280   EKTFVSPNTFNLSMIVSDTAISPTREEILKCQAEGKPVTDPMVRRGVLKWMKDGVINCDELLKEIDKSPLGLDLNNRIIG   490
MaCyV:ARS22495       DETYQSPTTFNLSMIVSDTAISPTRREIYQCKTEGRPPMDPFIRRGVLKWMKDGLIDCQELLSEIDENPEGLDKEYRIIG   488
MYSV:ATN96453        KETFSIPTTFNLSMIVSDTAISPTREEIYECQEQGVPPMDPFIRRGVLKWMRDGLIDCDSLLRGINDHPKGLDKNNRIIG   486
BYSMV:YP_009177231   RETFSIPTTFNLSMIVSDTAISPTREEIFSCQEKGIPPMDPFIRRGVLKWMKDGLIDCDSLLKGINSCQTGLDKDNRIIG   486
                        :  * :***:::::*.::*    *            .   ***  : :    :    :*         :  .  :**
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TrARV1               LTPKERELNPTPRMFALMSHLMRIYVVITEQMLSDHVLPFFPQITMTDSLLDLTKKLYTTVKPQAQKGGARKKRATWTSR   575
WhIV-5:YP_009300875  LTPKERELNPTPRMFALMSHLMRIYVVVTEQMLSDEVLGMFPQITMTDSLLDLTKKLYSTVKPQSDGASVRRRNKTWTSK   574
PeVA:YP_006576506    LTPKERELNPTPRMFALMSHPLRIYVVVTEQMLSEHILPMFPQITMTDSLLDLTKKTYSIARRQSPTLKLPSKGKLWASR   576
WhIV-6:YP_009301361  LTPKERELNPTPRMFALMSHLMRVYVVITEQMLSDHVLNMFPQITMTDTLLDLTKKMYVTVKQQSNVGRKTGVKHRWASR   566
TpVA:AYH53279        LTPKERELNPTPRMFSLMSHQLRVYVVVTEQMLSDHVLKMFPQITMTDSLLDLTKKMYATVKNQSSRVKRHNKSGNWVSR   566
TYMaV:YP_009352236   LTPKERELNRVPRMFSLMSHLLRVYVVVTEQLLSDHILEMFPQITMTDSLLDLTRKMYNTVRNQSSLKKRHNKEKGWASK   566
SAV1:QDJ94287        LTPKERELNSVPRMFSLMSHLLRVYVVVTEQLLSDHILEMFPQITMTDTLLDLTRKMYSTVKNQSSLKKNMSKERGWASR   568
ADV:YP_009177021     LTPKERELNPTPRMFALMSHLLRVYVVLTEQLISDHILKYFPQITMTDSLLDLTKKMFSTVKHQSVQNKKRGKDKTWASK   563
SCV:AWK49433         LTPKERELNPTPRMFALMSHLLRVYVVLTEQLLSDHILKYFPQITMTDTLLDLTKKMYSTVRHQSVLNKKRGSDRTWASK   564
RVCV:QBS46644        LTPKERELNPTPRMFALMSHLLRVYVVLTEQLISDHVLRYFPQITMTDTLLDLTKKMYSTVKHQSIQNRKRGKDNLWASR   563
WhIV-4:YP_009300689  LTPKERELNPTPRMFALMSHLMRVYVVITESMLSEHVLPMFPQITMIDSLLDLNKKIIGNSKKQLSNFKD---GRRVGKK   575
CCyV-1:ATS17313      LRSKERELNPTPRMFALMSHLMRVYVVITESMLSEHILPHFPQITMTDDLLSLTKKTYTTVRNQSANKAK---SRLMASK   564
LNYV:YP_425092       LRSKEREMNPTPRMFALMSHLMRVYVVITESMLSEHILPYFPQITMTDSQLDLTKKTYSTVKNQAAKIRR--SGALYDTK   564
LYMoV:YP_002308376   LRSKERELNPTPRMFALMSHLMRVYVVITESMLSEHVLPYFPQITMTDSQLDLTKKMYSTVKNQSVRKKQ--IGAIFDSK   564
TpVB:AYH53273        LRSKERELNPTPRMFALMSHLMRVYVVITESMLSEHILPYFPQITMTDSQLDLTKKMYSTVKNQSVRTRA--AGSIFDSK   564
BaCV:QAU20941        LYPKEREINPVARMFSLMSLMMRAYIVVTESMLADDILRYIPGVTMTFDLLELTKSMVQATRDMFYQGEH--------SR   594
RSMV:YP_009553369    LYPKEREENMVPRMFALMSFDMRAFSVVSESMIADHIIPHIEGVTMTKSMLALQKEMIISTKSQASSTQS-------DSI   566
CBDaV:YP_009362280   LYPKERELNPTARMFALMSLKMRSYVVVTENMLSENVLRYIPGVTMTYNLLDLAKEMIHSTSSQRLQGAT--------SR   562
MaCyV:ARS22495       LYPKEREMNPIARMFALMTLKMRSYVVITENMLSDNILPNVPGITMTYNMLDLAKEMIKITRAQGSQGEF--------SR   560
MYSV:ATN96453        LYPKEREMNPVARMFALMSLKMRSYVVITENMLSENILPYIPGITMTYSMLDLAKEMIRSTRAQSKQGDF--------SR   558
BYSMV:YP_009177231   LYPKEREMNPTARMFALMSLKMRSYVVITENMLSENILPHVPGITMTYSMLDLAKEMIKSTRSQGKQGDF--------SR   558
                     * .**** *  .***:**:  :* : *::*.::::.::  .  :**    * * :.                      . 

TrARV1               TVCVSLDFEKWNGHMRMESTFYVFLALGELFGMSHLYNRTYEIFEQSYLYLADGSYLPSVLDG--QLV--EDPPKSFSGH   651
WhIV-5:YP_009300875  TVCISLDFEKWNGHMRYESTYHVFKALGELFGLPNLYNRTYEIFQESLIYLADGSYLPRYSGN--EMI--MEEPLSFTGH   650
PeVA:YP_006576506    TVCMSLDFEKWNGHMRKESTEPIFTCLGDLFGMKELYNVTYDLFSESYLYLADGSYVPIVKNG--ELI--EEGTLSFSGH   652
WhIV-6:YP_009301361  VVCMSLDFEKWNGHMRKTMTKPVFTSLGDLFGLSELYNMTYDIFEGSYYYLADGTYIPKVDSSG-NLE--VTEPYSFTGH   643
TpVA:AYH53279        VICMSLDFEKWNGHMRKDMTLGVFSALGTLFGLPELYNRTYDLFEECYYYLADGSYVPRVDGD--TLI--VEEPMSFTGH   642
TYMaV:YP_009352236   TVCISLDFEKWNGHMRKSMTSGVFTAIGDLFGLSELFNVTYDLFSESYYYLADGSYVPSIDDDG-NLV--VDEPKSFINH   643
SAV1:QDJ94287        TVCISLDFEKWNGHMRKEMTQGVFTAVGELFGLPELYNMTYDLFSKCYYYLADGSYVPAVSEDK-ELI--VEEPLSFENH   645
ADV:YP_009177021     VICMSLDFEKWNGHMRKSMTSGVFTALGDLFGMSELYNQTYDIFGECYYYLADGTYVPGIEGD--KLK--VENPSSFTGH   639
SCV:AWK49433         VICMSLDFEKWNGHMRKEMTLGVFTPIGDLFGMTELYNVTYDIFSECYYYLADGTYVPDIHKG--DLL--VSEPFSFQNH   640
RVCV:QBS46644        VVCMSLDFEKWNGHMRKEMTSGVFTALGDLFGLTEIYNVTYDIFKDCYYYLADGSYVPTCTDDHVGLS--IDEPKSFIHH   641
WhIV-4:YP_009300689  TICMSLDFEKWNGHMRKSSTYYVFEELGNLFGMGNLYNATYDIFEQSYIYLADGSYVPSIDHEG-ELE--VSEPRSFKGH   652
CCyV-1:ATS17313      TVCMSLDFEKWNGHMRQEATLHVFKSLGELFGLDDLYHVTYDIFKESYFYLADGSYVPVFNANG-DFA--PEPPLSFTGH   641
LNYV:YP_425092       TVCMSLDFEKWNGHMRKESTFHVFEALGDLFGMENLYNETYDIFKDSYFYLADGSYVPSMDAQG-NFT--PEPPYSFTGH   641
LYMoV:YP_002308376   TVCMSLDFEKWNGHMRKESTYHVFKALGELFGMTDLYNMTYDIFKDSYFYLADGSYLPKINESG-DFV--PEPPFSFTGH   641
TpVB:AYH53273        TVCMSLDFEKWNGHMRKESTLGVFRSLGELFGMPELYNMTYDIFKDSFFYLADGSYVPMINEEG-DFV--PEPPYSFTGH   641
BaCV:QAU20941        TFSINIDFEKWNLNFRKEATYHVFKNLGELYGLTQLYNRTYDIFRNSVLYLSDGSYLPLFDENL-NLVD-DGKGLAKTGH   672
RSMV:YP_009553369    TFCLNIDFEKWNLNFRRWMTEGVFREMGRLFGLPEIFNRTYDIFKKSIIYLADGSFDLLLTDEL-EIEPGTNPDCAYTGH   645
CBDaV:YP_009362280   TFCINMDFEKWNLNMRKESTQYVFENLGRMFGLPSLYNKTYDIFRNSLIYLADGSYTPKLSEGL-ECME-KDPDLAYTGH   640
MaCyV:ARS22495       TFCINMDFEKWNLNMRKEATYYTFLELGRLFGMPNLYNRTYDIFRNSIIYLADGSYTPDIDEDL-NLHE-KDNNLAYEGH   638
MYSV:ATN96453        TFCINMDFEKWNLNMRKESTYYTFLEVGRLFGLPQLYNRTYDIFRNSLIYLADGSYTPSLDDKL-ESLE-KDLDLCYTNH   636
BYSMV:YP_009177231   TFCINMDFEKWNLNMRKEATYYTFLEIGRLFGLPQLYNRTYDIFRNSLIYLADGSYTPKLDDNL-DSLE-KDQNLCYTDH   636
                     ...:.:****** ::*   *   *  :* ::*:  ::: **::*  .  **:**::                   .   *

TrARV1               KGGMEGLRQKGWTIFTVCCLNMVCSKYNCTYKIMGMGDNQVLQITLYTYKIDHRG-APTAEGNNEMREILLSLFDDLVYT   730
WhIV-5:YP_009300875  KGGMEGLRQKGWTIFTVCGLNMVCSKYNCTYKIMGMGDNQVLQITLYTYKVAASG-EATEAGSYEMKLTLESLFADLIYT   729
PeVA:YP_006576506    KGGMEGLRQKGWTIFTVCCLDMICSKYNCTYKIMGMGDNQVLQITVFTYSVDGAG-VATDKGKREMRGIIYTLFDDLVST   731
WhIV-6:YP_009301361  KGGMEGLRQKGWTLYTVCCLEVILSKYNCTYKIMGMGDNQVLQITLYTNKIDLRG-SPTVEGLSDMKTTLGLIFDDLINS   722
TpVA:AYH53279        RGGMEGLRQKGWTIYTVCCLEVILSKYDCTYKIMGMGDNQVLQITVYSKKLDTEG-KVTDEGVEEMRRLIKTIFDDLVHS   721
TYMaV:YP_009352236   QGGMEGLRQKGWTLYTVCGLEVILSKYDCEYRIMGMGDNQVLQITVYSNIVDESG-KATAEGLLQMSGILDDIFKDLVRS   722
SAV1:QDJ94287        RGGMEGLRQKGWTLYTVCGLEVILSKYDCEYKIMGMGDNQVLQITVYTKFTDHTG-KASDAGVRQMAATLQRIFSDLVES   724
ADV:YP_009177021     KGGMEGLRQKGWTLFTVCGLEVILSQHDCTYKIMGMGDNQVLQITLYTNKVDNAG-LPTDEGLREIKLSMNDIFHKLIET   718
SCV:AWK49433         QGGMEGLRQKGWTIFTVCALEVVLSQYDCTYRIMGMGDNQVLQITLYTGKLNDDG-SASDEGLSEMKETMRRIFEALVNT   719
RVCV:QBS46644        KGGMEGLRQKGWTLFTVCALEVVLSRHDCSYKIMGMGDNQVLQITLYTNKVTDSG-APSEEGLTEMKNNMALIFKELVST   720
WhIV-4:YP_009300689  KGGMEGLRQKGWTLFTIVCLDMICKRHNCIYNSMGMGDNQILMLTYYTYKVNLDG-SIKESGIQEIKEKHKRLFDDLIDV   731
CCyV-1:ATS17313      KGGQEGLRQKGWTIFTVVGLDKICSEHNCSYKIMGMGDNQVLQLTMYTNKVDIQG-APTEQGMKDMQRTLKNVFSDLLET   720
LNYV:YP_425092       KGGQEGLRQKGWTIFTVVCLDWICRKHNCTYKIMGMGDNQVLQLTMYTYRVDASG-KATERGREDMRRVLFGLFDDLLDV   720
LYMoV:YP_002308376   KGGQEGLRQKGWTIFTVVGLDWICRKHNCTYKSMGMGDNQVLQITMYTYQVDSSG-KATKMGLEEMKTVLFGLFDDLLDG   720
TpVB:AYH53273        KGGQEGLRQKGWTIFTVVGLDWICRKHNCTYKIMGMGDNQVLQLTFYTYRVDASG-KATTKGIEEMRKVLFGLFDDLLDV   720
BaCV:QAU20941        LAGLEGLRQKGWTVFTAVVIAQVCDKLGIDYKLMGQGDNQVLVVKIYSSRARFLG-IEHPRSVQEIEEKMEQLVKDLSTE   751
RSMV:YP_009553369    VGGFEGLRQKGWTVFTAVLISSICDEMGIKTHLMGQGDNQVLMLTIYSRAARETGDLKSAPAVLEITNTLETFKSRLVSL   725
CBDaV:YP_009362280   IGGFEGLRQKGWTIFTVVLIAYVCDELGIHYKLMGQGDNQVLMVTIYSQHAKLSG-LDSPGSISEITSSLQTLQTXLIEV   719
MaCyV:ARS22495       IGGFEGLRQKGWTIFTVVMIAHICDQLGIQYRLMGQGDNQVLMVTIHSKHARLSG-IDSGASISEISSTLNKLLIALQEN   717
MYSV:ATN96453        IGGFEGLRQKGWTIFTVVLIAHVCDQLGIQHRLMGQGDNQVLMVTIHSKNARLCG-IDSQASKNEISDKLKILIRRLQET   715
BYSMV:YP_009177231   IGGFEGLRQKGWTIFTVVLIAHVCDQLGIQYRLMGQGDNQVLMVTIHSKHARLNG-IDSPGSKNEIAGKLQMLLRSLQDT   715
                      .* *********::*   :  :  . .   . ** ****:* :. .:      *      .  ::      .   *   
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TrARV1               FRQLGLPLKPLETWMSEDLYLYGKYPLLKGVPLSMDLKKIMRMFHNSNDDIMTIENGMGTVYGNAASATQLSCCTIVPYM   810
WhIV-5:YP_009300875  FRQLGLPLKPLETWMSEDLYLYGKYPLLRGVPLSMDLKKIMRMFHNSNDDVMTIENGMGTVYGNAASATQLSCCSIVPYM   809
PeVA:YP_006576506    FGKLGLPLKPLETWMSEDLHLYGKYPVWRGVPLCMDLKKIMRMFAYSNDDIMTLENALGTIYGNAASATQGTCFCLLPYI   811
WhIV-6:YP_009301361  FTLSGLPLKPLETWLSEDLYLYGKTPLWKGVPLSMDMKKLMRTFPWSNADVMTLENALGTISGNASSATQSTSCVWLPYL   802
TpVA:AYH53279        FTQAGLPLKPLETWMSEDLYLYGKVPMWKGVPLTMDMKKLMRTFPMSNEDIMTIENALGTVSSNSTAATQASPCVWTAYC   801
TYMaV:YP_009352236   FTESGLPLKPLETWMSEDLYLYGKVPIWKGVPLTMDLKKLMRTFPMSNEGVMTLENALSTVSSNAMAATQASPCIWTAYC   802
SAV1:QDJ94287        FTASGLPLKPLETWMSEDLYLYGKVPIWKGVPLTMDLKKLMRTFAMSNEGIMTLENSLSTVSSNALAATQASPCIWPAYV   804
ADV:YP_009177021     FTDAGLPLKPLETWMSEDLYVYGKVPVWRGVPLPMDLKKIMRMFPFSNADVMTLENALSTVSGNALSATQASACIWTPYV   798
SCV:AWK49433         FTSAGLPLKPLETWMSEDLYVYGKIPLWKGVPLSMDLKKIMRMFPFSNAEVMTLENALSTISGNALASTQATSCIWTPYL   799
RVCV:QBS46644        FTDAGLPLKPLETWMSEDLYVYGKIPVWKGVPLPMDLKKIMRMFPFSNADVMTLENALSTISGNALSSTQATSCIWTPYV   800
WhIV-4:YP_009300689  FGELGLPLKPLETWASECLFLYGKFPVWKGMPLSMDMKKLMRVFSFSNMDIMTIENMLNTVAGAAAAATQSSPCVLVSYL   811
CCyV-1:ATS17313      FNSLGLPLKPLETWISEDLFVYGKYPVWKGVPLSMDIKKIMRIFSNSNQEMMTAENMFNTVGGNAQAATQASPVLGVSYM   800
LNYV:YP_425092       FSDLGLPLKPLETWISEDLFVYGKYPVLKGVPLSMDLKKIMRIFPFSNQETMTIENALNTIAGNAQAATQAAPFLGVSYL   800
LYMoV:YP_002308376   FAELGLPLKPLETWISEDLFVYGKYPVLKGVPLTMDLKKVMRIFPFSNQETMTVENVLNTIAGNAQAATQAAPFIGVSYL   800
TpVB:AYH53273        FSELGLPLKPLETWISEDLFVYGKYPVLRGVPLTMDLKKVMRIFPFSNQDTMTVENVLNTIAGNAQAATQSAPFIGVSYV   800
BaCV:QAU20941        FLKLGLPIKPLETWVSDQFFSYGKVPIFKGLPCAMSLKKIARVFAFSNEDLMTTDNALGAIIANSQAAAMSSLSYVVPYI   831
RSMV:YP_009553369    FANLGLPIKPLETWVSEELFAYGKTPIYRAVPLAMSLKRISRVFAFSNEDLMTLSNALGAISANAQAASMCDVHPMVSYA   805
CBDaV:YP_009362280   FGDVGLPLKPLETWVSDTFFSYGKFPIYKGVPLCSSLKRISRVFYFSNEDLMTVDNALGAVTANSQSASMADVHPAVPYA   799
MaCyV:ARS22495       FQMVGLPLKPLETWVSDTYFSYGKIPIHKGVPLCSSLKRISRVFFFSNEDLMTIDNALGAVTANAQAAVMADVHPVIPYF   797
MYSV:ATN96453        FDCVGLPLKPLETWISDIYFSYGKMPIYKGVPLCSSLKRISRIFYFSNEDLMTIDNALGAVTANSQAAVMADTHPAIPYF   795
BYSMV:YP_009177231   FSEVGLPLKPLETWVSDTYFSYGKMPIYKGVPLCSSLKRISRIFYFSNEDLMTIDNALGAVTANSQAAVMADIHPAIPYF   795
                     *   ***:****** *:  . *** *: :.:*   .:*:: * *  **   ** .* :.:: . : ::         .* 

TrARV1               VGIFMASYCACSFLDYHPLLGYGIMKEID------------SSHTWSLYMPGERTERYEMGARH--YSIQCL-RLLMQTV   875
WhIV-5:YP_009300875  VGMFMASYCASCFLEYHPLLGHGILKEVE------------AKSTWDLFMPGKPRQFIPIGRRT--FNIQCL-RLLMQLV   874
PeVA:YP_006576506    VGIMMSSLCVMDFMDYHPFLGEGLNKHMA------------SDMAWNLSGKDIKTSKIKIGEHG--MNNSMI-RLMIQIV   876
WhIV-6:YP_009301361  IGLIMSSLCITDFLSYHPLIGSSLSRRGS------------ELGHWILAMSKLNKKKYRTEMRG--LSTDHI-RLVIQIM   867
TpVA:AYH53279        VAIFMSSLCIQDFGSYHPLLGNGITSISY------------DKNKWVLAMSHNEKIAYKIRTDG--VNEDHL-RILIQMI   866
TYMaV:YP_009352236   IYVLMTSLCIDDFLDYHPILGDSLYKTLD------------KDKHWVLRSHRFSAIRYQLPKESWTMTRHSL-RRAISII   869
SAV1:QDJ94287        IYVMMTSLCIEDYLDYHPILGRGMLQEKEAW-------K--KNDSWVLKSRTSSNIYYQLQPDSWKLGREKL-RLLISMI   874
ADV:YP_009177021     MCILMNSLCIKDFMTYHPLLGEGLMSGMT------------GQEGWTLRTASGERYDFSAAGLTL-PGIRSV-SLCMQMI   864
SCV:AWK49433         VAILMNSLCIRDFLEYHPLIGQGLMHVTG------------HCKEWRLRLPNGERHNFLINTDTV-PSRRKL-TLVMQMI   865
RVCV:QBS46644        MCVMMHSLCIHDFLEYHPLLGEGLSNSVD------------GEGTWTLRTSEGESFSFELPKQKG-LTNRHL-NMLMQII   866
WhIV-4:YP_009300689  VGIFMLCFTARQILHYHPLMGKSVIVKTYQYDYAMRKGKNIDARMWKVAISG-RLRSFGLNNQQ--VGISDL-VLLMITV   887
CCyV-1:ATS17313      IGLFMMSVCADDLLDYHPLLGEGLLKSLA------------DQPEWVITIKKEKPRKTKLGTWR--PSRMLI-RRLMSMV   865
LNYV:YP_425092       VGIFMISLCSHDMLVYHPLIAKGLREVLR------------ENRTWGLKFKGAHQVKTDIKGEM--VDETNL-RRLMMNV   865
LYMoV:YP_002308376   VGLFMSSVCTEDLLTYHPLIGKGLMEVLR------------DDDCWGLKFRGGHSVQTKVGKVR--ITRGEI-RRLMQTV   865
TpVB:AYH53273        VGLFMGGLCSADLLKYHPLIAKGLMEVLK------------DDNEWGLKFKEGRSISTPVGPVR--ISKEDL-RRLMFLV   865
BaCV:QAU20941        MLKLQSLMCIGLFQSYHPLVGDAPTDFNKPG-------------HFKTRRTTEARPKSYVNDS---LTDPSLFRKLAVSV   895
RSMV:YP_009553369    IAKWQHLCCAIIFSNYHPLCGCAPHVSGEEW-------------AIKLRLPSGKKIQETSDEE---IDERDL-MKLIVTI   868
CBDaV:YP_009362280   IAKWQQLQCLNVFSKYHPLVGGPPAVLGAPF-------------SFSMRTKAGEFLKFYGEPI---ENQRSL-IKVFATI   862
MaCyV:ARS22495       IAKWQHLQCLSIFSKYHPLVGDSMINTDEEI-------------NFYMKLKGDESWNAKETRR---YSIDIL-LMVMATV   860
MYSV:ATN96453        IAKWQHLQCLSVFSRYHPLVGEPMMSQESII-------------KFRMRLDKGEMWESETDQT---FPRETL-LMVYASV   858
BYSMV:YP_009177231   IAKWQHLQCLSVFSRYHPLVGEPMMEHEGTV-------------KFQMKLDKGEKWESESDQI---FSRETL-LMIYASV   858
                     :              ***: .                                                  :       :

TrARV1               PRTLGGYNSLNIFEIIMRGFPDNLSRDLTYIYQITRSGK-EDSLDITLKNWMYPIYMRTKNYKLLIEDVTSVNLMVPRSP   954
WhIV-5:YP_009300875  PRTLGGYNSLNIFEIIMRGFPDNLSRDLTYIYQIVRLDK-RDALDEALTNWIHPIYMPDKNFKLLIEDVSSVNLLSPRSP   953
PeVA:YP_006576506    PRTLGGYNSLNMYELMMRGFPDNLSRDLSYIYKILMGS--PPGFENCLKNWLAPLYMPTKNYQLLIEDVSSVNVISPRTP   954
WhIV-6:YP_009301361  PRTLTGHNGLNLYEFMMRGFPDNLTRDVSYLTAVLKCPSAPKWLKSVIENWLSPIFMPDTNYSTLLQDVTSVNLMSPRAP   947
TpVA:AYH53279        PKSLGGYNGINIYELMMRGFPDNASRDLCYLSKILTHGVMPDWMRSCIECWVTPMYMPGINYSTLLEDVTALNLLSPRSP   946
TYMaV:YP_009352236   PKSLSGYCGANIYEMMVRGFSDRLSRDLSYLNNIVNGGNTSGETATLINNWINPLYMPECNYSMLLEDVYAVNLLSPRSP   949
SAV1:QDJ94287        PKSINGYCGANIYEMMVRGFSDRLSRDLSYINNIRLSSATPAWIVEYLERWISPIYMPEKNYSLLLEDVCAVNLLSPRSP   954
ADV:YP_009177021     PRTLTGYNGVNILEMMMRGFPDNLSRDVSYIMSVIKSAAAPHWLAEILRRWVKPIYMPSINYATLVQDVTAVNLLSPRSP   944
SCV:AWK49433         PRTLMGYNGINILEMMMRGFPDNLSRDVSYLRSVEDCTSCPDWLKKIIHAWLQPIYMPHINYATLIQDVTAANLLSPRSP   945
RVCV:QBS46644        PRVLTGYNGINILEMMMRGFPDNLSRDVSYLTAVKLSDKTPSWLRELITNWIYPIYMPQINYANLVTDVTAVNLISPRST   946
WhIV-4:YP_009300689  PRSLGGYVTYNLPSIMIRGFPDPLSRDLYSIMGMIRSSL-NLRISAYLENWSRVIFMPEINYKMMMEDILSVNHLNPITP   966
CCyV-1:ATS17313      PRVLGGYVSFNLFGLLMRGFPDPVSLALSQLYAYGVKDADDDALLVILKRWCDPIYMPDVSLKLLIEDVSSVNLLAPVTP   945
LNYV:YP_425092       PRILGGYVSFNLYGLMMRGFPDPVSLAYSQLFSWGVPTG-GSDQRDYMLRWLKPIFMPERSMRLLVEDVSSVNLLAPVTP   944
LYMoV:YP_002308376   PRILGGYVTFNLWSLLMRGFPDPLSLSLSQLYAWDLQSA-TDRTSKYLLRWVKPLFMPERSMKLLIEDVSSVNLLAPVTP   944
TpVB:AYH53273        PRILGGYVSFNIWGLLMRGFPDPLSASLSQLYAWKVRNP-RTTTESYLLRWMKPLYMPERSMKLLVEDVSSVNLLAPVTP   944
BaCV:QAU20941        PKIFGGFNSANAFHMIMRGFPDRASMDASWIYAMVQQT--DTPFTRSLMNMLRVVFDSVKDYSYLIQDPESINIVMPPST   973
RSMV:YP_009553369    PRSLGGYNTLTLYEMIMRGFSDPVSRDMCWLFAIASES--TGKLRGYLINWIKPIVSPEVNAQHLIQDPTALNLLVPPNA   946
CBDaV:YP_009362280   PKTLGGLNIITYFDMIMRGFSDPPCRDYQWLSLLVDHS--PADIRPYLRNWHHLLLNDSVDYLHLLQDPTSINIFSPPNS   940
MaCyV:ARS22495       PKTLGGLNIVTFFDMILRGYSDPPMKDLQFLYLMYKGT--RGELKHAIKNWLRVCLSPSIDYLHLIQDPTALNILCPPNS   938
MYSV:ATN96453        PKTLGGLNIVTYFDMILRGYSDPPMKDYQFLTLLTEGA--TGNLRRGLINWGKILLSPSVDYLHILQDPTSLNILCPPNS   936
BYSMV:YP_009177231   PKTLGGLNIATYFDMILRGYSDPPMKDYQFLNLLTEGS--TGQLRQGLVNWRRVLLSPSVDYLHLLQDPTSLNILCPPNS   936
                     *: : *    .   :::**:.*        :                :            .   :: *  : * . *  .
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TrARV1               SSGIRQAVERFISG--GRAVKNHEFRDLMSSKIKEQAERLAEKLCSGKDLHIRLLHDIYASTIIGYVDGIISKVTKASTI  1032
WhIV-5:YP_009300875  SSGIRQAVEKFIGS--GRTVKNLEFKDLMNSKIKHQADMLAEKLCSGSDIHIRLMHDIYASTIIGYVDGILSKVTKASTI  1031
PeVA:YP_006576506    LAGIKQTVEKFISD--PKRIRNPEFRGLMSGKIRDQAQELAASLCEGDDLHIRLLHDIYEATIIGYIDSILSKVTKSSTI  1032
WhIV-6:YP_009301361  TAGIKQTVERYMTD--ERLIKNKEFRDLMATKVKEHEEYLSECLCEGKILHIRLLHDIYEATIYGYVNSILSKVTKTSTI  1025
TpVA:AYH53279        TSGIRQLVANYMSS--GVNITNEEFKELMSSKYKNMSDYLSECLCEGEELHIRLLHDIYEATIFGYVDGILSKVVKTSTI  1024
TYMaV:YP_009352236   LSGVRQVVQRYLNS--GMKIENPEFMQLVRAKNDQDCRYLAECLCEGRELHIRLLHDVYDATIYGYVDSILSKVTKTTTI  1027
SAV1:QDJ94287        LAGVRQVVARYLSG--GMRIENPEFMQLVRAKGDEDSRYLAECLCENDELHVRLLHDVFDATVYGYVDSILSKVTKTTTI  1032
ADV:YP_009177021     SSGIKQVVTTYMSS--GASIKNEEFKDLMLTKDKLHEEFLSELLCTGDDLHIRLIHDIFDATIYGYVDGILSKVVKTNTI  1022
SCV:AWK49433         SSGIKQVVTQYLGT--GTKIRNQEFKGLMEVKNKNHEEFFSELLCEGEELHIRLLHDIFEASIYGYVDSILSKVVKTTTI  1023
RVCV:QBS46644        SSGIKQVVTKYLSS--GKDIRNEEFRNLMQTKQKKHEEFMAELICCGPELHIKLIHDLIDATIYGYVDSILSKVVKTNTI  1024
WhIV-4:YP_009300689  MSHIRQTVAQFLSS--HRKVKNKEFVDLMAVSKDPNKELLSNMLCSGRKLHIRLLHDIYESTIIGYVDGIISKVTKTSTI  1044
CCyV-1:ATS17313      TAGLRRVVEKYLAE--GRAIRNQEFKDLMKTRVADVEDVIADQLCKGDTLHIRLLHDIMEATIFGYIKSIVSKVTKSSTI  1023
LNYV:YP_425092       TAGLRRVVEQYLTD--GRVIKNAEFRDLMMSRDNELEDVISEHLCSGEHLHIRLIHDIMESTIFGYVKSITSKVTKSSTI  1022
LYMoV:YP_002308376   TAGLRRVVERFLSD--GRVIRNSEFRDLMTSRDPDMEDVISEHLCSGDHLHIRLIHDIMESTIFGYIKSITSKVTKSSTI  1022
TpVB:AYH53273        TAGLRRVVEQFLSD--GRVIKNSEFRDLMTSRDPEVEEIISEHLCSGRTLHIRLIHDIMEATIFGYIKSITSKVTKSSTI  1022
BaCV:QAU20941        KTIIKNMVRDQLRGIKGNTEASELFFNVLDHTSRTHVEDLCVRLTSNDSLNVRFLHDIMGSTLFGYCDSVSSKIDKTVTL  1053
RSMV:YP_009553369    TSVIKRMIDKSLEALPKRSQFAVWFSEILEISGDKEISKLAEALTRTDSLNPRFLHDILGATLYGYCTAITSKVDKTVTL  1026
CBDaV:YP_009362280   NTIIKRMIQQTIAKLPKDSEFASWFQELMGISADKAVEPIVEKLTASAEINVRLCHDILGSTLFGYADSIASKVDKTVTL  1020
MaCyV:ARS22495       NTIIKRMIHSTIDSIDSESEFSTWFKELMGISAEKKVEGIVAKLSAGPEINVRLCHDILGATLYGYSEAISAKVDKTVTL  1018
MYSV:ATN96453        NTLIKRMIHNTIEEMESESEFAGWFKELISISAEKKMDGIVEKLTSGEEINARLCHDIMGATLFGYSDAIASKVDKTVTL  1016
BYSMV:YP_009177231   NTMIKRMIHSTIEGIDSNSEFSGWFKELIGISSEKKMDGIVEKLTSGEEINARLNHDIMGATLFGYSDAIASKVDKTVTL  1016
                      : ::. :   :            *  ::          :   :     :: :: **:  ::: **  .: :*: *: *:

TrARV1               QRLAVQTDQRDIMKTVAADEVNFFRYFVWRSGVR-PDGNIEECPSVMAQRMRREGWGKLLRGVSTPFPMAYLSPTDCNSN  1111
WhIV-5:YP_009300875  QRLAVATNEKDIMQVVVNDEINFFRFFLWRSSTR-PNNEISECPTEMAKRLRSESWGKSLRGVTTPFPMAYLSPTRCGET  1110
PeVA:YP_006576506    QRLAVSKSKFDSMSAVYKDEINCFRFFLWRCSVR-SDEAISPCPTTHAKKMREKSWGKNLRGITTPFPMSYLARTECGEN  1111
WhIV-6:YP_009301361  QNLAMAKSSFDVFDVICRDEVNCYNYVIWRSSAK-GMQLSLSCPTEFCKEIRLIGWGKDLRGVTTPYPASYLIESNCDVT  1104
TpVA:AYH53279        QKLAINDSRGAVFKSIERDEVNFHRYFRWRCVQM-ESAFADECPTERCKRIRREGWRKELRGVTTPFPASFIDKSNCGRQ  1103
TYMaV:YP_009352236   QKLAIQSDSVKVFDTIMKDERNYFAFFVWRCFQS-GTPFETRCATTQCKLMREQGWKKIIRGVTTPFPLSYMQETNCSTA  1106
SAV1:QDJ94287        QKLAIQSDSVRVFETIESDETNYFKFFRWRCFAE-GDPLVSNCATTQCKVMREKGWGKTIRGVTTPFPLSYLIETDCGRQ  1111
ADV:YP_009177021     QRLAMSQSSKDIFDVIESDEKTYFKFFRWRCAQE-GDTLRSDCPTEMCREMRQEGWKKNLRGITIPHPHSFMKETLCDHI  1101
SCV:AWK49433         QRLAMKSSSRDIFDVITDDEMGYFNYFKWRCTVS-GEETGIRCPTEICRNIRASGWQKTLRGVTIPHPHSFMREQTCNEV  1102
RVCV:QBS46644        QKLAMQHSEDDIFKTIYRDEKTYYKFFKWRSCTR-GEVPSSLCPTDICREMRLIGWQKELRGITIPHPFSYMEETSCDHR  1103
WhIV-4:YP_009300689  ANLAVRHAQKDINDAISNTEINYFHFFNWRSFHF-GQPWETDCPTRYAKHVREFGWKRELKGVTVPFPLSYMDRTACYSN  1123
CCyV-1:ATS17313      LSIAVDKSTRDPLAKVIEDERNYFKFFVWRCSVE-GGNLLPDCPTDLAKSMRLNGWGKSLIGVTVAFPLSYLTKTTCYRK  1102
LNYV:YP_425092       VSLAIGKAKGDPLTRLMSDEENYFRFFMWRSVIN-PHYDIPACPTDLAKQVRRIGWGKELIGVTVAYPWSFLKKTDCYES  1101
LYMoV:YP_002308376   VSLAIGKTKGDPLRRLMLDEENYFRFFLWRCSVE-PTFELPDCPTDLAKQMRYLGWGKELIGVTVAFPWSFLTKAQCMEN  1101
TpVB:AYH53273        VSLAIGKSRGDPLRRLMMDEENYFKFFVWRCSVE-PDYDLPPCPTDLCKSMRREGWGKELIGVTVAFPWSYLRKTECFDQ  1101
BaCV:QAU20941        SRMTS--FSHNVVGVLAKGEKNVWDYFKWRILHHKGRKVKETCPTEFVRNIRDEGWKKHIIGVTTPFPFHFLTTDPSLA-  1130
RSMV:YP_009553369    SRMAL--ASKDVVGALIKGEMRLYSYFGWRTLQSRGLPLTTRCPNKWVRIIRDISWQKQIKAVSVPYPTHFLSEDIS---  1101
CBDaV:YP_009362280   SRMTV--GKEDVIEALVMGERRRWNYLGWRSTSSAGEAPPSSCPSFNIRYYRDKGWKKRVLGVSTPFPFHFLTRDRS---  1095
MaCyV:ARS22495       SRMTV--ARNDVVTSLARGEIRMWRYFEWRTHYSRGERFQTKCPATQIRYLREKGWQKKIIGISTPYPFHYITLNER---  1093
MYSV:ATN96453        SRMTV--AQQDVVSSLVNGEKRIWNYLLWRTNYKGGQPRISECPSKQIRHLRDKGWKKKIIGISTPYPFHYMGGLG----  1090
BYSMV:YP_009177231   SRMTV--AQQDVVGSLVAGEQRVWRYLMWRSNYRGGEVRISRCPSKQIRYLRDKGWKKKVIGISTPYPFHFIGGIE----  1090
                       ::           :   *     :. **            *.    :  *  .* : : .:: ..*  ::        

TrARV1               --NACSCTDGYISIHFPDRQETN-TAWNLTLGTNAPYLGSITKEKVITGLGSKIYSSEPLVRRPLNLLRAINWFVPPKSV  1188
WhIV-5:YP_009300875  --GNCLCMDGYISIHLPDSQETN-VRWNRTLGSNAPYLGSITKEKVVTGVGSKVYSSEPLIRRPLNLLRAINWFIPPKSI  1187
PeVA:YP_006576506    --KLCNCEDGYISVHFPDKQINE-YMWNTSIGRNPPYLGSMTKEKVITGLVGKAYSSEPLIRRPLRLMRVINWYVPPSSN  1188
WhIV-6:YP_009301361  --DSCMCDDGYLSVHFPDDQITN-EMWMFDIGGNPPYLGSTTKEKVVIGTGGRVYSSEPLVKRPINLLRTINWFVPPDSN  1181
TpVA:AYH53279        --GTCDCADGYMSVHFPDGQLTN-RMWNLDIGGNPPYLGSTTKEKVIIGAGGKIYSGEPLVRRPITLLKTINWFVPPDSR  1180
TYMaV:YP_009352236   --TGCDCADGFISVHYPDKQMPN-ESWCSDIGGNPPYLGSMTKEKVVVGTGGKIYSAEPLIRRPIRLLRTINWFVPQHSS  1183
SAV1:QDJ94287        --GVCDCQDGYSSIHYPDKQLPN-DMWNEDIGGNPPYLGSMTKEKVVVGSGGKIYSAEPLIRRPVNLLRTINWFVPPDSN  1188
ADV:YP_009177021     --IGCDCSDGYMSIHLPDGQMPN-DVWLNSIGGSPPYLGSMTKEKVVVGAGGKVYSSEPLIRRPINMLRSINWFVPPESN  1178
SCV:AWK49433         --KGCNCQDGYMSVHLPDGQLPN-SVWMTSIGGNPPYLGSMTKEKVVVGAGGKVYSSEPLIKRPINLLRIINWFVPEESI  1179
RVCV:QBS46644        --KGCDCIDGYMSIHLPDGQLPD-DMWMNSIGANPPYLGSMTKEKVIVGAGGKVYSGEPLIKRPLNLMRSINWFVPEDSV  1180
WhIV-4:YP_009300689  LGSTCKCNDGYVSVHLSDDVNYN--EWNASIGKSLPYMGSMTKEKVLVQSGIKIYSSEPLIKRPLRLMRAINWFVPEESE  1201
CCyV-1:ATS17313      -DQGCNCEDGFISLYLPDNNVTP-KEWNTAIGRNPPYLGSMTKEKLVISSGAKIYSGEPLIKRPIELMRVVGWFVPENSN  1180
LNYV:YP_425092       -GCLCTCDDGFISLFLPDSPVTP-QEWDRSIGKNPPYLGSMTKEKVVISTGSKVYSGEPLVRRPINLMRVIGWFVPEESE  1179
LYMoV:YP_002308376   -GSFCDCEDGFISLFLPDSPVTR-DQWNLGIGTNPPYLGSVTKEKVVITTGSKIYSGEPLVKRPINLMRVIGWFVPEESE  1179
TpVB:AYH53273        -GRLCDCLDGCISLYLPDSPVTR-DSWNYEIGTNPPYLGSVTKEKVVVTTGARIYSGEPLVKRPINLMRVIGWFVPEESE  1179
BaCV:QAU20941        ---IQERVGSYLYAVISEYALRDPGYLFLTLGKSLPYLGSIIKEKLQRSEVSLAFGSEPLISRPVRMLRTIGWFIPESSN  1207
RSMV:YP_009553369    ---ETDRPDSWIECYIDDAPTSDRSCMIYSTGKALPYLGSVTREKLTTRGAKAAYGTEPLVLRPINLVRTIGWFIEEDSN  1178
CBDaV:YP_009362280   ---KTNRPDSYIEVVMNDVGVGNTNALLMTAGSSLPYLGSVTKEKLQASATRAAYGTEPLIARPVRLLRAIGWFIPEKSN  1172
MaCyV:ARS22495       ---DTDRPDSYIEVVISDRVLSHPQTLINSSGTSLPYLGSVTKEKLHSTAARAAYGTEPLITRPLRLMRAIGWFIDENSN  1170
MYSV:ATN96453        ---DTDRPDSYVEVVVNDLVLSHPDRLLLTSGASLPYLGSVTKEKLHNTAARAAYGTEPLITRPLRLLRTIGWFIDEKSN  1167
BYSMV:YP_009177231   ---DTDRTDSYVEVVVNDLVLSHPDLLQTASGSSLPYLGSVTKEKLHNTAARAAYGTEPLITRPLRLLRTIGWFIDENSN  1167
                             ..       :             *   **:**  :**:        :. ***: **: ::: :.*::   * 
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TrARV1               TASVIRSLTYAVTDVKTVKFEGLSEGTAGAEVHRYRDMSLKHGALASSNYLYTTRMHISTDNFTKYSKGGDNYDIHFQAC  1268
WhIV-5:YP_009300875  TASVIRELTHAVTDINPTSYEGQSEGTAGAEVHRYRDMSLKHGALSSSNYLYPTRMHISTDNFVRYSKGGDNYDVHFQAC  1267
PeVA:YP_006576506    TADVIRSTVRAVTDTDPDHHEGKVEGTAGAEVHRYRDTSLKHGALTSSNYLYPTRYHISTDHFTRYSKGGENYDVHFQAC  1268
WhIV-6:YP_009301361  AARLILSTVSAVTDLDPHPYQGILEGTAGSEIHRYRDSCTSHGTLTSSCFLFSTRYHLSTDQLTRYSKGAENTDIHYQAV  1261
TpVA:AYH53279        TAEVIKTCVKAVTDLDPEPYQGVSEGTAGSEVHRYRDSSTTHGALTSSNFLFSTRYHISTDNFTRYSKGSENTDIHYQAL  1260
TYMaV:YP_009352236   MAKIIEACVSSVTDMETSKFKGMEEGTAGSEAHRYQDSSTFRGALSSSNYLYSTRCHISTDSLVRYSKGAENTDFHYQAT  1263
SAV1:QDJ94287        MAKVIEKCASSVTDLEIERFKGMVEGTAGTEAHRYQDSSTFRGALSSSNFLFSTRCHISTDNLTRYSKGAENTDFHYQAA  1268
ADV:YP_009177021     TANIIRMLVASVSDIDPEPYAGVSEGAAGAEVHRYKDSSTSHGALTSSSYLLSTRYHISSDHFYRYCRGSDNTDLHFQAL  1258
SCV:AWK49433         VSNVIKSLVSAITDMDPTPYVGVREGSAGAELHRYKDSSTSHGALTSSSYLLSTRYHISSDHFHRYCRGSDNTDLHFQAL  1259
RVCV:QBS46644        TAEMIKRLVSSVSDIDPEPYVGQSEGVAGAELHRYKDSSTSHGALTSSSYLLSTRYHISSDHFHRYCRGSENTDLHFQAL  1260
WhIV-4:YP_009300689  TAKVIEKCVQSVTNISTEQFKGVEEGTSGAEIHRYNDSSLSHGTLTSSNYLYSTRYHMSTDNLFKYSKGGENYDVHFQSM  1281
CCyV-1:ATS17313      TADIIRSCVGAVSDLNPNEFRGITEGSSGSEIHRYKDSSLKHGALCSSNYLYSTRYHVSTDTFSRYAKGSQNYDMMFQAN  1260
LNYV:YP_425092       TAKIIMSCVSAVSDVNPLIFKGMTEGTSGSEIHRFRDTSLKHGALCSSNYLYSTRYHVSTDTFTRYAKGAQNYDMLFQAN  1259
LYMoV:YP_002308376   TAKIIQSCVTAVSDIDPLQFRGVTEGTSGSEIHRFRDTSLKHGALCSSNYLFSTRYHVSTDTFTRYAKGSQNYDMLFQAN  1259
TpVB:AYH53273        TAKVILQCVRAVSDIDPLRFRGVTEGTSGSEIHRFKDTSLKHGALCSSNYLFSTRYHVSTDTFTRYSKGAQNYDMLFQAN  1259
BaCV:QAU20941        WAELLKQLVKAVADIDPEILITVPDEVKGSMEHRYQDFSTSHGTFWGTLFGPCTHVNMSTNKWTNYQKDGVNFTLQYQAV  1287
RSMV:YP_009553369    FAELIKMLLGAVTDLPIEEVLYIPEMVSGSMAHRYLDMSTQHGSLWMPLYGPATFLHMSTNTFVQYLKGTENVTLHFQCV  1258
CBDaV:YP_009362280   WSVTLRNLLLSVTDLDPSVVISIPEHVKGSMAHRYLDFVLKHGSLWMSLFGAPSHLSMSTNSLTEYARGSKNVTFHFQAA  1252
MaCyV:ARS22495       FATSIRSLLTAVTDLPADDIIVIPEHVKGSMMHRYQDMATDHGALWMPSFGPPSHLSLSTNSFAEYAKGSKNVTLHFQAT  1250
MYSV:ATN96453        LAKSIENLLKAVTDLDPDEVIVIPEHVKGSMMHRYVDMALKHGSLWMPSFGPPSHLSISTNYFAEYAKGSKNVTMHFQAL  1247
BYSMV:YP_009177231   LAKSIENLLRAVTDLDPSEVIVIPEHVKGSMMHRYVDMALKHGSLWMPSFGPPSHLSISTNYFAEYAKGSKNVTLHFQAL  1247
                      :  :     ::::          :   *:  **: *    :*::  . :   :   :*::   .* :.  *  . :*. 

TrARV1               LCSLTEWSNMCLLHWFYS--GANVPKFLHFKQTCDLCVNKIDESFVDLEDENTPYYIPSRKTNPYLFVHQESLVEVHKMK  1346
WhIV-5:YP_009300875  LCSLTEWCNMRLMSWLKY--EEWIPKVIHFKQTCYCCVTKLDESFVDLPDPLTNRYIPSRKTNPYLFVSGKLLTEVHKMR  1345
PeVA:YP_006576506    LCSIVEQTNIWISDQNRQ--CNPISKFQHYKQSCYECVNIVDETFIDIPDKRTSDLIPHRKENNYLYVKEDQMQDTLAYS  1346
WhIV-6:YP_009301361  FSWMVELCNMYVTNRIRG--GDVVTKFKHYKQSCYRCINPIPEDFIDIPSGKAADTVPSQKDNPYLYASKATIRISEKIS  1339
TpVA:AYH53279        FCYILEMSNMMISNKLRT--GDTVPRFDHYKQNCYKCINPIPEDFKDLESLKAVDAIPKRVTNPYLFVKKEKIRILERIS  1338
TYMaV:YP_009352236   FCVILELSNMYLSNKIRG--EEVVARFKHFRQCCYECIHPIEEDFVDLSSEKALSVIPSFKDNPYLYTPSSRIRVLERIS  1341
SAV1:QDJ94287        FCVLLELSNMYITNKLRE--DDVICRFKHFKQCCYECIHPVEDDFIDLPNAKAVNVLPSYKDNEYLYTSSSKIRILERIS  1346
ADV:YP_009177021     YCYLVERTNLEIVKAIRN--QDPIKRFKHYKQCCYTCVKPVQDDFIDIPDDRVLTAVPSRKSNKYLFVKSEKIRILEDRS  1336
SCV:AWK49433         YCYIVEMTNLELHKCFRS--GAVIPRFKHYHQHCNECIKTVKEDFIDLTRERIIETIPSKKSNPYLFVSSNTIRVLEDRS  1337
RVCV:QBS46644        YCFLVEMTNLEITRCLQT--SALIPRLKHYRQRCDRCIKPVKEDFVDIANDRILTAIPSRKSNIYLYVKSDKIRILEDRS  1338
WhIV-4:YP_009300689  LCLISEFINIEVFQITSGFRSTRLPRVIHWKETCNRCTSVVDDSFSDIKFCGSWRYIPSKPQNRYLYVEEDRLSYNKEIR  1361
CCyV-1:ATS17313      LCYIVESTHLDVIDLNAS--GEITPKVTHFNQSCYHCISPLDETFHDLRDGEAARVIPSNKTNRYLYVRAEKVSLKLYLP  1338
LNYV:YP_425092       LCAIVETTHQYVLKTNQS--KEPQRKTHHYKQTCYSCINPLDESFYDVKSSKLSQLIPSKKTNKYLYVPEAKISMTLEHV  1337
LYMoV:YP_002308376   LCAIIEGMHQYIIATNKS--NMMQQKTHHYKQICYSCINPLDEEFYDIQSSRLPLLIPSKKKNKYLFVPKEKISMVLEYL  1337
TpVB:AYH53273        LCAIIEGMHQYILRTNNL--GLMQQKTHHYRQVCYSCINPLDEEFHDIETSRLPLLIPSKKTNRYLFVPEEKISMVLEYK  1337
BaCV:QAU20941        LCFM----QAVIINNSTT--PSA-TKMMKFYECCSQCIVPVETDFPELQEPVPPSSIPSEPSNPYLFLQKDDVDLMQEDI  1360
RSMV:YP_009553369    MGLI----QYAIVNKALG--ECPTKRMTRFFRSCPDCIVPIDDTLEDLPEVPSLDLIPERTTNPYLYLKKEKIELNVRHR  1332
CBDaV:YP_009362280   LCLV----QFASLNINMS--DLP-RKVMRFYRGCPHCITPVDEPNNDLESPVLPEDFPSRPGNPYLFIGKEEIELIHSQT  1325
MaCyV:ARS22495       LGLI----QFASINRAMS--SNH-RKMLKFFRSCTECILPVDNPKEDLIEALTVDDIPSRPKNPYLYVDKEQIHLVHKLE  1323
MYSV:ATN96453        LGLV----QYSVINRCMS--EEP-RKILRYYRTCKDCITPVDEPSEDIRESLSEQEIPSRPDNPYLYVKKEKIALIHKRD  1320
BYSMV:YP_009177231   LGLI----QYSVINKCMS--GEP-RKILRFYRTCPDCITPVDEPKEDIAEILSDKEIPSRPDNPYLFVKKEKIALIHKRE  1320
                        :    :                :  :: . *  *   :     ::        .*    * **:     :       

TrARV1               PWFSTALSYIRSEEYQKLKSESKYGWLVDTVADMVYLDIATSK-GEETSFNTCLTDVKAYERTMFLKLDPNDVFRSVLDR  1425
WhIV-5:YP_009300875  PLLSRSLSVMPVEEYVRMDCKDKMRWLVDVVSDKIYLDIISQR-GEDNSFSLCLTDVKAYERTMFLKLSPREVYLCLIDK  1424
PeVA:YP_006576506    PLISLKLTYLTNQMYQLMEASTKYRWLVETIADLVASDICSGN-QNESFFSTGLTDVKSYERTMFLKINPKDLFFSVLNR  1425
WhIV-6:YP_009301361  PLFVMSPREFSYDQYQSMTNMQRLVWLHDIIADRIVSDVVSNS-SDDTAVSIGLHDVRSYERTMYLKLNPKYLINKVLSR  1418
TpVA:AYH53279        PLSELSERSLEFEDYLKISGSDKMIWLQDVICDRIVSDLMGNS-ASDTYVSVGLLDVKSYERTMYLKFSPQYMIKRLISQ  1417
TYMaV:YP_009352236   PLYELSDRELSHEDYDNISGRRKAVLLHRSICDRIIKDIVTGQ-KSETHVSVGLTSVKAYERTMYFKLDPRIMVDTVMME  1420
SAV1:QDJ94287        PLYDRTADVVTSEEYDKMGGAEKSRLLHRTIADRVIKDIMKGR-GTDTHVTVGLTSVKSYERTMYFKLDPKVMIDTVMSG  1425
ADV:YP_009177021     PLSRLNAIAMETQEYDAMSPRMKRLWLQDIIADKIVSDIMGQS-SEDTSMEASLLDVKSFERTMYLKLDPRYIIDCVMGG  1415
SCV:AWK49433         PISRLNAEEYTSSDYDTASEKLKRNWLQDILIDKITSDIMRMS-NDETSLSSNLLDNGSFERTMYLKLDPKYIIDGVMGN  1416
RVCV:QBS46644        PLSRISPKELSSDLYFTMSGYRKRLWLQDIVADKIVAAMIGIG-DGENTMDTGVLTNPSFERTMYLKIDPKYVIDAVMGG  1417
WhIV-4:YP_009300689  PFLSMMNRYMTEGEYNRMSDVTKYCWMIDSISDKIVSQISTTQDAGELDDQVDLHGGDIFNRVAYLKVDPHDLFEEVSNK  1441
CCyV-1:ATS17313      PFPGWITGTMPPSEMLRMTNLERKTWLVESVVDNICIDIQGAT-SESNYLTTALLDIKEHNRLFYLSVSPEAVYNTLCSR  1417
LNYV:YP_425092       PAKSWEFGTLSSDGFDQLSVNLRLQWLTDAVADNVVIDILNPA-GEESYTTTSLMDIKEHNRLFYLTIRPRDFYDQLCNR  1416
LYMoV:YP_002308376   PHAGWDLGKLSDDALDSMNPRTKLQWLTDAIADNIMIDVTGPA-GEESFTTVSLMDVKEHNRLFYLTARPKDVYDQVCNR  1416
TpVB:AYH53273        PHANWVFGDLSEEEFERMGGDVKLDWLTDSIADNIVIDITGTA-GEESFTTVSLMDIKEHNRLFYMTASPRDVFFQLCNR  1416
BaCV:QAU20941        FTSLKGRSKVSTENFAE-NSRDMYWYLVESLASKFSYSGSTAG-----NIQSDPLDMNSKNKSSFKKIRPADLFRVVLRN  1434
RSMV:YP_009553369    LAVINEIRVIARDEIEE-TPLLANNTLEDVMSLRAAQRIFYTA-KGKE----AQWDLQTADREGYLKLDFVSVIRKIIGH  1406
CBDaV:YP_009362280   ANLFEEIKRLGKDDMIK-SPGLSRTLLTEVVASKSAQAILRND-SSRQ--DAGLSDIGGMSRTVFLKLSVRNVFVTTLKF  1401
MaCyV:ARS22495       LESYENIPSVSKQFIVD-NPGIGRNFLMEILAIKVASNILFAN-KTE---LGEITDVSGIGRTVFLKLNPLHTFLTVLKA  1398
MYSV:ATN96453        LDNYESISVVNKSHLIQ-YPYIGRKFLTEVLAVRAASSILYQS-SND---ESGVFDISGVSRTIFLKLDIRVFLLTITKM  1395
BYSMV:YP_009177231   LDNYESITVIHKPFIIK-YPHVGRRFLTEVLSVRTANAILYQT-SLE---DSGVLDISGVSRTIFLKLDIQAFFLTIAKM  1395
                                               :   :                              :  : .             
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TrARV1               LNVHAKMTGDGT-DSSILPDEKKRRNKIMSLLYECPASTFLGLGMFYSWEETLKKMN-FSSYCHSPNTFPMTIDSMCNAA  1503
WhIV-5:YP_009300875  LLRHSDMTMTKT-VSGRRAVGKIQVDRALALIHSCPVSSFLGLGMFYSWSETIQKMH-FSSFCVMPNTFPITTESMCMAA  1502
PeVA:YP_006576506    LRTFARWKCAST-KVSRMPTIKDIQRYLESYLVRVESDCMSGLSMFYGWEETYKKMN-FHRAIILPNTVPASLFSSCESV  1503
WhIV-6:YP_009301361  LLIVAEWGVIKS-GHVGLSMDDDIKRTLINILENANPTSFLGLGMFYCWEESSSRMD-VYPEMIRPNTNPISSASACEAM  1496
TpVA:AYH53279        LWRVARWKSREIKGLVKYVGDADVLRSFTNMMTSSDDHAFMGIAMFYCWEETSKRIN-IYPEMVVPNTNPVSISSACQAM  1496
TYMaV:YP_009352236   LRRVSKWTVLRSHPERTDASDNEIERVMIDILNSADTHGFLGLAMFFCWEETSLAYSRIYPEVVPPATNPISVFSACESV  1500
SAV1:QDJ94287        LREICGWTVLRSHPERTKPSPSEISRVLINCLNSADTHCFLGLGMFYCWEETTRRFSRAYAEIVPPSTNPVSVSSACEAI  1505
ADV:YP_009177021     LSLCAEWRWLESTGHQKDCTGGEISRSIISIVRGASSMSMIGLGMFFCWEDSAARFANTYPEIVTPISNPLTIETCCSAV  1495
SCV:AWK49433         LSMLAEWNWLESTGHHKKMSIGEIARSIITILTGADSSGFIGIGMFYCWEITANRLVQTYPEITVPNSNPISVETACRAI  1496
RVCV:QBS46644        LSMCAEWRWLESTGHHKMCTPGELARNMITIIQSADISGLMGLGMFFCWEESSRSLLLTYPEMVPPNTNPMTFDSCCSAL  1497
WhIV-4:YP_009300689  LIYIAMGSILVK-GDFILPNAEALKERCQTMISDCPVGNFIGLGLLYSWAETRQMMD--LDANWEPDDDPPSLRGACEAS  1518
CCyV-1:ATS17313      MIMMAEWRCLTS-ADWKVPTASSIERAITAMIGDMNTDKLSGMAGFFTWPEAMKRYY-FANEIVEPDTIPVNVASACKAI  1495
LNYV:YP_425092       ILILAEWRCMSL-SDWKTPTTEAISRAAEAIIGDTPISRWYGVTGFFSWPSSMERYY-VYPEIQEPDSIPVTALSACRSV  1494
LYMoV:YP_002308376   ILILAEWRCMSK-SDWKTPTDESIVRAAEALLVDTPVTRWYGMTGFFSWPSSMMHYY-AYPEIQEPDTIPVTSFSACRSI  1494
TpVB:AYH53273        IMILAEWRCMTK-SDWKIPTQESVIRAAEAIILDTPVSKWYGLSGFFSWPSSMEKYY-FCPEMQEPDTIPVTSFSACRSI  1494
BaCV:QAU20941        CWVNYHNENN---KGRRTPSWERDKIYISRQLSLLPPRSFSCLGGFFFWDSSLKALR-QERWFTPPVSYPASPLGIAISC  1510
RSMV:YP_009553369    LFVMESETLK---AGSDYPTFQLQQRRIMRRVRQSDTSNFVHLGGFFCWQESIARIQ-KLKWSVMPATFPITAESVSLAA  1482
CBDaV:YP_009362280   IWIGLSSGEAVV-ESGAYPSWNYMKRSLIRKLWETPLASFTLLTGFYIWEEMINEMK-SIPWVVMPLSYPLTPSSLGVAA  1479
MaCyV:ARS22495       LWIGASSGPRIS-GGEIFPSWNYMKKTISRRIWEAPAAAFLTLAGFYLWDDTIRVLS-CSKWAVMPLSYPATPHSVSQAA  1476
MYSV:ATN96453        LWIGASASARVA-SGEIYPSWEFMKGSLIRRVWEAPASAFSILSGLYLWEENINEMV-LYPWAVMPLTYPATPNSVCIAA  1473
BYSMV:YP_009177231   IWIGASSTARVA-SGDIYPSWAYMKDSLIRRVWEAPSSAFTILSGLYLWEENINEMV-RYSWAVMPLTYPATPSSVCIAA  1473
                                                    :          :  :: *                *   * .      : 

TrARV1               RITLLGMVDRKEYPK-RRTVHWISHDLC-NRPRLHK-LIAYD-ALSTFFDCQDCLHTLAKTECHLFSV--EKTNLICDKG  1577
WhIV-5:YP_009300875  RTTLSGLIEVQWGRR-DRFSNVLVYDFA-KALHIHK-LFSWT-VISRYSKCNDCIVAIADTDSGAFGT--DELTIMCCSG  1576
PeVA:YP_006576506    RKTLIGMMVDEDAYM-ARENYYIPEDTK-NNRFIIK-LMISD-YITTKTRCEPCILTVFNTESSTLLE--SLYSLVCSEG  1577
WhIV-6:YP_009301361  QKNMIGLSLGRKWKD-SNRIAILADEEK-YNFVIVK-MFLYN-YLKSHSQCNLCRRLTSSLQIGDVRY---LRTLTCDRG  1569
TpVA:AYH53279        RSNLIALVNNRRWNM-KPRCNIVTEDEK-YSSLVYK-MILSD-WIELNNDCQECKIACDLMNGKNLGW--EIKHTVCRNG  1570
TYMaV:YP_009352236   RTSMISLVSKRIVTG-LKRSEIILHDEQ-NEKLIYK-FLILD-DLEKATRCKACISMIERSELSDVWR--TLSFYSCHYG  1574
SAV1:QDJ94287        RCSLLSLAHRDLSIG-LSRSAIILHDEK-NETLIYK-ILLCE-QIKKRTKCVSCIAETCRLETGELWR--DFRLLNCHYG  1579
ADV:YP_009177021     KTSIISLALKKRWSL-PDRISIIADDEK-SSMWVMK-KLLYQ-FRIKQDKCLDCRRLISKMTSTDIKR---MRTLQCRQS  1568
SCV:AWK49433         KESLMSLALKKTWAP-KDRFPVISEDEK-SSMFVIR-KLLYR-DMTKINNCLGCKYIISRLSNVDMKR---LRSIRCSSN  1569
RVCV:QBS46644        KTSLVSLSLKKRWTA-SCRFYGLADDEK-SSLMVVK-KMLYQ-KYGVESKCISCKRLISKLQKHDIQR---LRFLICKSG  1570
WhIV-4:YP_009300689  RRVLYSYISNIPAALRPRKTFNLVDEMK-DIGLCYK-LIACQKLMSYEGYCSYCMIELMSAPVREYTE--QILHAICKRG  1594
CCyV-1:ATS17313      KISLINLLSSGKTFDVKRQHYILLEETK-TSKLVLK-MMIYE-ILRARTSRWCCLRVIGNMSPYDLANS-NASLLTCHNS  1571
LNYV:YP_425092       RNSLLGLLGSSRKFR-GRNTRIFSEDAK-ASKLSLK-LMVYD-WVKKKKKCRACHREIGIMSAHQLSST-LPNSIICPKG  1569
LYMoV:YP_002308376   RQSLLGLIGSTRKFP-SRQTRIISEDVK-TSKMTLK-LMVFD-WIKKNTTCRACWRSVGVLSTHNLANL-DTRTFMCAQR  1569
TpVB:AYH53273        RQSLMGLVSGSRQFP-CRKTRLFSEDSK-QSKLVLK-LMIYD-WVKANTECRSCWRAVGTLSTYNLSSI-DLREFVCSLS  1569
BaCV:QAU20941        KSSLIAMTNLLTSLE-VPISTTIDVTKE-RDSVVTKNQLCFAVTGEIRSKCTSCAMEAFSSRITRKTTQESLVKLKCEWG  1588
RSMV:YP_009553369    KMSLIGAMTSGLTPK-RCDGVLAENLIP-DVTRQAK-NIICL-DKVFQSRCDYCYTAAMTNRWSDSINSDSIFNMRCERG  1558
CBDaV:YP_009362280   KNTLIRLAERVQRFP-AQGSMLITPLISMNFGMVLKHNLLFN-RGEFRSSCPDCIVSGMTSKLNQRADWKSLKAIRCDAG  1557
MaCyV:ARS22495       KNSLIRLLHMTKELR-RPSSWLVSPLIKIDPGLLVKGNLLFW-KGLPKTKCQSCWTSGMGCKIRANYEWKDIQKIKCEYG  1554
MYSV:ATN96453        KNSLIGFMSRLDSIV-LSSSWLVSPLIKVDPGVLLKSNLLFY-KGKIKSECNSCVLVGMSCRVKSSSDWSEISRIKCQAG  1551
BYSMV:YP_009177231   KNSLIRFMGRVENVS-IASSWLVSPLIKVDPGILLKSNLLFY-RGKIRSECNSCVTVGMSCKIRSSSDWSEIAKIKCKSG  1551
                     :  :                               :  :              *                      *   

TrARV1               HTLLDRI-KYKCKMSHVTLERLRKDADDGN-SKPDRETRRE------RLVPMIRTEVRTLLDLSKA--RRTLIAYTND--  1645
WhIV-5:YP_009300875  HDAMELI-RSKCKISYVTLERLRKDAENAV-SIGCEDIASKINFSYPEMSRMSRTEITTLIDFRRM--RHDLVAWRCD--  1650
PeVA:YP_006576506    HMVFQE--KMKIYQSHVTIERLRKDCASGM-ESKKTSFART------DLIPLPQNTVADLINFDRM--RQRQINWGSAL-  1645
WhIV-6:YP_009301361  HVVFDRMIKVPYSASNVTVERLRKDVSNTM-RANRSRAR--------ITNPMKGQYSIEMVSSTQMGRQYSSVRDQDN--  1638
TpVA:AYH53279        HIFWDRMRQYPWIRSSVTVERLRKDGCASE-ERDPRLSL--------VVPKVSFGFYVELIRDSSLRMRFSVRGYQT---  1638
TYMaV:YP_009352236   HKMSDWMKKSPWIKSYVTVERLRKDCDNIS-NERAADRIRL------NSSTKKFNFNITLLSSDTLRIRPESNDKA----  1643
SAV1:QDJ94287        HRTADWIPVAPWRKSYITVERLRKDCCASS-WEDRMPALRL------KGCTPENNFLVRLIGSHQIRFRGEAVNYQ----  1648
ADV:YP_009177021     HKPFDRAANTPWRSSYVTIERLRKDCDSTD-IQSS-KAVKG------HMKKMKANFCTALITKGDIIMRPEVATPPAD--  1638
SCV:AWK49433         HSPLNRLSSMPWRYSHVTIERLRKDCESGD-IATINHLHEI------NRLPEGLRFVRSIMNNTDLMMRPTEVETLRD--  1640
RVCV:QBS46644        HSTFGALNDIPWASSYVTIERLRKDCDSYT-REGRTDGIANAV--YQRNCPID---VIELLRDSDVVSRGEQEAYVRI--  1642
WhIV-4:YP_009300689  HHVLERY-RLKVNLSYVSMDRLRKDCMAHV-RSIKEVTKKMN-----RQINLKYDHLITLFRTTEH--RPKFYRVSDNAL  1665
CCyV-1:ATS17313      HVLFPKGVEGMINRAQITMDALKKSIDSEE-IQDTYHVRRE------LIQPLLETSCRIGFSSSLF--RAQLILNP----  1638
LNYV:YP_425092       HYVTQGLKDLDIMRSRVTLDSLRKCCSSDE-IPTEPMEKKIT-----EWAPLTSTTCRTLFDSSSM--RSELIPYS----  1637
LYMoV:YP_002308376   HFPFQRFNSKSVMKSRITLDSLRKSIDIKD-DGEKESQLRS------TIHPLTLTTCITLFESSII--RAEIIPFC----  1636
TpVB:AYH53273        HYPLQNYSDTVIKKSRVTLDSLRKSCDSSE-EYDYGRDKVI------DILPLELTTCITLFESGII--RAELIPYS----  1636
BaCV:QAU20941        HSVYDNTSEKKKKFTLLSLDQVADLLTPPIVMDIRAERHEP------VLFPPP----FLLFSSASSP-QY----------  1647
RSMV:YP_009553369    HTILSPRMLHQLRRTILPEGALYTLAVRVV-HQSPPEASQP------LQITPCRRERYQILSEADMP-RQ----------  1620
CBDaV:YP_009362280   HHVFLLNSWRRLQRVMLDLETLGDLVPSIP-RTSKRKTNLV------IVPPVV-NQVNEIFSTSTP--------------  1615
MaCyV:ARS22495       HSVFTLKGWRKLRKINLDVETLADNIPSVP-ITEDHHIAIY------LDLGGGREVGSSLFGSDDI--------------  1613
MYSV:ATN96453        HSVFTLKGWRMIRKVVLDIETLADHVPTAT-RRVKERLPRG------FPLSLKSGITYELTSNMNF--------------  1610
BYSMV:YP_009177231   HSVFTMKGWKLLKRLVLDIETLADNVPTAP-RKTLPRADRK------FPLVAPYGITHELANQSTF--------------  1610
                     *               :    :                                                          
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TrARV1               TPYPKGLLSFTVG---NQRVSESSLNKVVSAPTSTRYKYIEL---FSRFREHLVG--RAMVLGDGLGQTSSILAS-MSGV  1716
WhIV-5:YP_009300875  MTLPSRSLVFCNQ---NRLVTTSSLHKVLSYPTSTAYRYVEI---LSAYGTVIRG--RVMVVGDGLGVTSELVSI-YCHA  1721
PeVA:YP_006576506    ALSPPGSKVMSDG---QSYTNQTSLRKIYSLPTSANYKYMEL---FSRYLPLIKG-KNTFLVGDGLGSTSLLLSD-M-TG  1716
WhIV-6:YP_009301361  ---GILEYDYPQD---YHRYSIYQLIMLTQLPTNTRYKYSDI---LARVGKRIVN-SNVFCLGDGLGSTSSLLWE-L-GA  1706
TpVA:AYH53279        ----DTGDHDYTP---PSKLIKYSLFTLKSLPTVSWYKCIDV---YNIVREDIKN-KAVFCVGDGLGSSSSIIAS-M-GA  1705
TYMaV:YP_009352236   ----IPPEIVSDV---RSGFTVYHLATVMSMPTSTSYKMQDI---IGGCGIQILG-RKCLCIGDGLGTSSTVLSA-L-GA  1710
SAV1:QDJ94287        ----EPRDQLEET---SSGITIFHLAALGTMPTSTIYKMQDV---IGGMGISLRN-KTCLCLGDGLGSSSTVLRS-M-GC  1715
ADV:YP_009177021     ----DPLPSFPED---FHRFSEYHLMNIDTVPTRTKSKCTVL---LNPYLDDIKG-RDVFVVGDGLGSSGVVVAL-M-GA  1705
SCV:AWK49433         ----DNLSKFPDD---HYYFSDWHLHAIDTIPTKTRSKYVTI---LDPHRKAIRG-MKTFCIGDGLGNTSDILVS-M-GV  1707
RVCV:QBS46644        ----DYLNPFPVK---HHEFTLYHLYTLDTLPTRTKSKYMSI---LGPLRKHIIG-KSVFLLGDGLGSTSALLSN-I-GA  1709
WhIV-4:YP_009300689  RIASDARLRFDSE---SMLYSETDIMKVITKPTSALYKYSEI---FNHLRLKEFK-SDILLLGDGSGWTSSLLRENIHHN  1738
CCyV-1:ATS17313      ----NVDDHRFVS---VRPSGAGDLCKLFSLPTGAEYKYTDI---VSFLIHDIKRLKGALVLGNGLGGSSNVLRR-M-WR  1706
LNYV:YP_425092       ----PTGIESSIN---VQPIPKSDLYKLISLPTNAMYKYMEV---ISRNIEGIMNCKTAFVTGNGLGGTSKVLSN-M-WP  1705
LYMoV:YP_002308376   ----DPIDDDKIT---VRPIEGVDLHKLVSLPTNASYKYMEI---FSREIQELNKYKSVFITGNGLGGTSQVLSE-L-WG  1704
TpVB:AYH53273        ----PLAEDDDVD---VVPIPGVDLFKIVSLPTNAAYKYLEI---FSREYDNIMEYGSAFVTGNGLGGTSQVLSE-L-CG  1704
BaCV:QAU20941        QDEPTIYENVSFD----RELLEAKLISFVQIPTRSYGRVYEI---LSGLKITQRR-DRVLVMGDGFGWSSVVTKM-LNPL  1718
RSMV:YP_009553369    TGYSGVYRRPTNQ---ICMYTEVELAKKYRLPTNSLYRILDLHDCFFSQKLMDTR-GNILVVGDGYGYSSLLTKC-LNPD  1695
CBDaV:YP_009362280   KSYADTPSRLPGDEVINAPNMIVNLELKFSIPTKSLYRVHEA---LSHLDDCMEY-GSILCLGDGFGYSSMAAKV-ISPG  1690
MaCyV:ARS22495       DGISSLEHRLPGSEYLERPAPLLSQLLEFNLPTRSLYRIYEI---MTHFHNHREI-GRILVLGDGYGYSSMMAKM-FCPK  1688
MYSV:ATN96453        PGSSNVSYQMPGEEFLLRPKYDYSDNYEYSLPTRALYRVYEG---ISEVTDFLNY-GSVLVMGDGFGYSSLVCKM-VNPN  1685
BYSMV:YP_009177231   SGASEVSYQMPGEEFLLRPKDDYSDKYEYALPTKAIYRVFEG---VSEVPEFKNF-GSILVLGDGFGYSSLVCKM-INPD  1685
                                                    ** :  :                     :  *:* * :.          

TrARV1               SKIFVSTLAETGNAAPQTYPHAVQPY--NTSGYSLIDNKTLIGKHNDILSQDFLEEWSDVFR---QTDILISDIEIIGED  1791
WhIV-5:YP_009300875  SRVTISTLADTGLAAPQTYPHSVQPI--VRSSPYKIDGSTMIDKHNDILSESYTEEWRPVMA---SLNSLLSDIEIIGPE  1796
PeVA:YP_006576506    NNILVSTLLETDDAMPQSYPHLMQPIA-VRESKTNVDRKTMINRVNDLSSESWAKDWKDAAS---NCEIVVSDIEILGKR  1792
WhIV-6:YP_009301361  SKIICSTLLTPDDAIPQTYVHNVPPM--LSDLGDDVDFKHMINLPNNILDSRWHDSWKSVVS---NCDMVLCDVEILGRN  1781
TpVA:AYH53279        SEVIVSTILSPDDAIPQTYVHNVSPVS-MEYKSDKINDKLMINRSNNITDDTWSRDWKDVTM---NCSVLVSDVEVIVRE  1781
TYMaV:YP_009352236   ESVTSSTMLEPDEAIPHAYSHNVLPVP-QFYGIGNIDATKAANRHNDVRNQAWSSDWAEELR---SCDVLYSDAEVVNPD  1786
SAV1:QDJ94287        ASVVSSTMIEPDEAIPHSYAHNVLPVP-QVYGMTGIECAKSIQRHNDIRNANWERDWHEELS---SADVVYSDAEIVNPD  1791
ADV:YP_009177021     KKVITSTILDPERAIPHTYVHNISPISLKFDLNDVLDTKTMINKMNNIMDKGWTDSWKGTTL---DCRALVSDIEIFRRE  1782
SCV:AWK49433         SAVISSTILDPSKAIPQTYVHNVYPGVLGSGNKGLIDTVQSIDKTNNILDDNWIMSWKDTTE---TCDLLVSDIEIIGSD  1784
RVCV:QBS46644        AHVVTSTLLDPGRAIPQTYVHNVTPNIVASCNPSLIDSSTMIDKINDVLDTRWSESWEGSVQ---DCDICISDIELFKRE  1786
WhIV-4:YP_009300689  STIYVSTLISSESVMPQTMPHLFDHTM----NLSNIDKTSMVNKVNNILDDRWGEDWEPIAS---VCGILISDIELIGEN  1811
CCyV-1:ATS17313      GKLIISTLVDTGESIPQAYPMCNNAF--KFSLDPDVDSSSMINRVNDISHEGWVKSWANIIP-P-DVDFCVSDIEIINPT  1782
LNYV:YP_425092       GRIITSTLLDTGDAIPQVYPNCDKGS--SSYARGTVISDLMVTRVNDVNHLLWGEDWKPVFQ-SYETDLCISDIEINGEL  1782
LYMoV:YP_002308376   GRIIISTLLDTGSAIPQVYPHCDSAL--KNTGAASIISHLMVDRANDVLHDRWETDWNPVFT-SYNIQVLISDIEITGE-  1780
TpVB:AYH53273        GFIVISTLLDTGSTIPQIYPHCDSSM--KNPNPGRIESSWMVDRVNDVMHDNWESDWKPIFD-DNDIRFLVSDIEIIGK-  1780
BaCV:QAU20941        SEVWSWDLIDISQSPPHILHQSSPPT--HYKFEMEIKNELSYSTISDIFHDGFEKSVTDLDDIAGRFHLVISEIELCHNP  1796
RSMV:YP_009553369    RNVVSWTYIEPSEALPHSLRISKPPM--HYKADVQIDSSPSIDRISDIHNSSYPDEFAKVVT-KNGITALISDIETVYVS  1772
CBDaV:YP_009362280   ASVYGWTMIDTSTSVQHCLRLSRPPT--HYRLDVGVDSSLSIDRVSDVYSPRFPKEFQEVIR-EKRVDLVISEIEFRYSG  1767
MaCyV:ARS22495       AKVFSWTLIDTSASVQHCLRQFKPPT--HYSLGFDIDCSASIERVSDITNIEFPGELAEFVD-ENKIDLIISEVELMYSN  1765
MYSV:ATN96453        AKVLSWTLIDTSSGIQHCLRLSRPPT--HYMSNLEIDNSPTIELPSDVSDARFPDSMKYIVR-EKKIDIVISEVELLYSG  1762
BYSMV:YP_009177231   AKIISWTLIDPSSGIQHCLRLSRPPT--HYMSNMQIDNSPTIEYPSDVSDPKFKEALKEVVE-KRKVDLVLSEVELLYSG  1762
                       :             :                  :         .::    :                  .: *     

TrARV1               RA--IDRDVAIEKMFKERSWRFFLVKDYLYTLEEFTRRSSFIIPKCGKYLSVVTTNMRSLLAPEIWWVGGPTASEY----  1865
WhIV-5:YP_009300875  RS--DDRTSAIRKLLEICDWEGFIIKDYIYSLREFTDRCSIILPKMNGDIKLVTSKMRSVRAPEVWWIGQNSKAEY----  1870
PeVA:YP_006576506    NC--FQRDNVLNKILTLKDWDFAIIKDYIFSIEELYDRLRYILSKVKGKMTLVSLGSKTPGVPEVWWVIRKTDHSR----  1866
WhIV-6:YP_009301361  KA--KERLILMEKILRINNWRTAVIKDYLFSPDDMCNQIRRIASSQPKGWSLVTSKFRSAHHPEVWWLIDRSREVTG---  1856
TpVA:AYH53279        RG--EIRQEIFENLLSLKDWDCAVVKDYLFSPADMVNRISSMHNS-CVSWKLVTTRFRSSFYPEVWWVLTGVCGSKV---  1855
TYMaV:YP_009352236   DH--ESRFELVKKIALSGRRPVTVIKDYIWSAEELSNKIGIMWASRARRWELITTRFRSHNYPEVWWVLHDAVSPTS---  1861
SAV1:QDJ94287        EH--RTRYEVLSKILLSGKREITIVKDYIWSVEELANKIGVVHSCGSSQWSLVTTRFRSHHYPEVWWIVRDSNPKRG---  1866
ADV:YP_009177021     DR--AMRSRALRQLLSLKEWSFAVIKDYIYTCSELAERIQIIMTSSPSSWRLITTKLRSANYPECWWVLRNSHVIED---  1857
SCV:AWK49433         TE--ILRENAVMNMLKLKSWKFCIIKDYIYSCHYLSNMIKLIGSSRPKSWSLVTTELRSSHYPEVWWIIKESKMIEQG--  1860
RVCV:QBS46644        DN--ESRRTLLTSVLCLKSWKMCILKDYIYSASDLSNSMKIISSSLPRRWVLVTTPLRSASYPECWWVIHESRKISD---  1861
WhIV-4:YP_009300689  RY--QDRELMFRKLLSVTSWKIACIKDYVYNYRELSRRVDIIVRG-SVSFELLTSVHRQRKLPEVWWVIKNSTLIDMGF-  1887
CCyV-1:ATS17313      QN--YDRNQVMRKVLALKSWKMLLLKDYVYSASELESRLSIALQH-SDDVKMLFSGARQRVVPEFWWVIKKMKQDPL---  1856
LNYV:YP_425092       NG--ESRQTMIATVTMAHDWKMVIMKDYIYNMREMENRLSILLPV-FKSLELITCNSRQRVMPEVWWIMKARRSS-----  1854
LYMoV:YP_002308376   EI--ETRSAVLSKMIHAHEWKFAILKDYIYSRSELENRLSIILGL-YAKVEIITCNTRQRTMPEVWWILKDRKSSS----  1853
TpVB:AYH53273        GS--NLRDDVIRKLITAHPWEYAIVKDYIYSRRELELRLSYLLGF-YDHVELITCNTRQRMMPEVWWVLKGRSKGK----  1853
BaCV:QAU20941        VEGDQSYVDVIKRLMLIRS-NSFLVKVVVQDSPRLMEIVNFVANH-FSTWAVFNSLESPAYSGIFWLLLTGLKKPGHIRY  1874
RSMV:YP_009553369    GE--KSVASLINLAWNNQI-QLGALKLELMT-DPLEKVVEYAHNA-YQRWELFTLPGANLGGGVLYIGFYGRREKLTGYI  1847
CBDaV:YP_009362280   KR--DDPDLMIGLFYQAGV-LRFLIKVEVDGLEIINKYVNCAVKM-YSFVEVFETSLCGLHTGDVWIHGEGKRDAP----  1839
MaCyV:ARS22495       ST--MEPGKLIRLYWESKA-SAVILKFEVDCFSNLKIAIEHVWRY-FRQWKVIQTPNAGLHTGDVFILMYDRITSS----  1837
MYSV:ATN96453        VS--QSSEELIELYWGTES-KCILHKYQFKSFSEIKNLIEVVRGY-YNSWKIFISGSVNFKNGSFWILMWDKRLEK----  1834
BYSMV:YP_009177231   VE--MTELDMVLQYWESGV-QHVLHKFQFQTFTQVRDLIESVRSL-YGSWKIFISGTVNFKSGEFWLKMWDRRDDP----  1834
                               .              *  .     .                :.            :              
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TrARV1               ----SVRRCYDPRSMRVEWNDLVKTLMF-KHEYGDKTIIQDLQNRAMSDSTLAYMYSVILDWSIIPGLGKTLPTNGNFTD  1940
WhIV-5:YP_009300875  ----TVRRCYDPRSIRELWDDCVRSLLH-DTEYQDPTVLEDLTRRVLSRANLASVHSVVLEWSSLAVVGKMLPSDGSYTE  1945
PeVA:YP_006576506    ----TVQLSYDPRSIKEEWNDAMYMLEDLDRDGVPKYIMDDMNERLFINNGLDTMHNIVRYWSTLPMVGNALPKKGNFTD  1942
WhIV-6:YP_009301361  ----SISVGPFVGNVLSTWWTVRRELMESYNDDILTSTDMKTLAFINSGHNARRMETYVRSWLIFPVIGSMLPQKGSFTQ  1932
TpVA:AYH53279        -QKKGVGISVDWRNCLGVWNQIKRELEERYDHEVIDHSVAEKIRMMSPSGGHLKMMTYLRTWANFPITGSLLPEKGAFTK  1934
TYMaV:YP_009352236   ----DTILYPIPNKVQCLWIGIERALK--SHEYSISGEDNALISSLHDRQMLYKMISRVRAWAVFDLIGSLLPKNGSYTS  1935
SAV1:QDJ94287        ----RVPVSPIASNILNIWENIKRDLSDDSSGYVFTSEENHRISMMTPSIVTEKMISYVRAWATFQMVGNLLPSGGTFTH  1942
ADV:YP_009177021     ----KLGLSIETGKLNRVWNNYLEVMTQEVELDEMTEREEIELRSLHGPEVLSSMLSHVRNWLSLPIVGLLYPNGGNFTR  1933
SCV:AWK49433         ----PLQLGMRPDRLSRIWNRFMEIMIGGEGLHCINREEIMILRSMTPHDIQRRVLSGVRAWLSLPLIGLVFPDKGRMTR  1936
RVCV:QBS46644        ----TMVLGVDPSKLQRHWNKILETLTAYPEPEDVSDAVKKYLLSFMDESDSAKMLSYLRSWMTIPSLGLVYPDKGTFTR  1937
WhIV-4:YP_009300689  -DDNETCLNFVPEIMTSFWSNTMSGLC--KRNAIEWPLTLEIDDHLLNKSMYDSMIQRARIYCTVPTVGCLIPHQNNFTR  1964
CCyV-1:ATS17313      ----KAEIGYHKRVMQEIWSDFEHHLN--YSDPLIPEILTNINHILMDEGRLAAITGRIKLWATLPIAGSALPHKGSYTR  1930
LNYV:YP_425092       ----GKLLGYHRSVIRQIWDGVKEGIN--TADWAMESVFSEINRTIASTADMIAMTIRLKAFFSLPIVGSVLPYKGSYTR  1928
LYMoV:YP_002308376   ----FKRLGYHRSVIRQQWECFKNNIN--QRDWALGEVLTELNHRLASDDKLISMMVRTKSAFSLPIVGCVFPHKGNYTR  1927
TpVB:AYH53273        ----PRLLGYHRAVIRQQWECLKVNIN--QKDWALESVLSDLNERLATKDKLISMMIKAKTAFSLPIVGCAFPHKGGYTR  1927
BaCV:QAU20941        LSDECAELMIDSVKEQLLSPKIELMGML----RPFSKSHELLALSSIGTSSYDTIASMTNEW--LSQVGMVSWRSSNFTR  1948
RSMV:YP_009553369    IPHSGVETLMDRLATEVDEDRGRLRAED-RDRWEQLDTME------SKIHLLQYHRMRLDLW--FGSAYLSGYLSEDMTE  1918
CBDaV:YP_009362280   ----QMNRCLDQNSTIQLYQSLRHSSSV-DDQWDISESVKIINRVFSKTSLTVDIQIMLNIW--FQDGHIIHWKEEDFSR  1912
MaCyV:ARS22495       ----NNWEYLSYNNTMLLYERLRIAHET-MNDWYPGDYCNTINQTLQGTPLETFREQLLDVW--FQDSTIQYWREKDCTQ  1910
MYSV:ATN96453        ----LANTKLTYNSVISLYDTLRFNHER-MLMVSPGEYCHDINKYLDNTFLKHYREQLLDIW--FQDASIIHWRSRDFTQ  1907
BYSMV:YP_009177231   ----ISKSKLTYNSTILLYDTLRLNHEN-MLLVSPGGYCSDLNKHLDATFLKGYREQMLDIW--FQDASIIHWRAKDFTQ  1907
                                                                                     .             : 

TrARV1               LFYIIQYYKRPEKVNPENVDSSKKLHMSDYLKLREVLFGLFVSMVADIRVRVR-LMN-ESEKWVLDWEP------NNTRT  2012
WhIV-5:YP_009300875  AFYKLYKGKRPKIVSDDRDNADRILHLSDYYKMREILFGLAVSMIADIKMRQR-LIN-ESELWVLDWEP------NQKYT  2017
PeVA:YP_006576506    LFYRLSSGKRPAIIHVERENKQLRMYVKDHYKIREVLFGMAVAMLANIKDREK-ILN-ESEQWILEWEL------GKESS  2014
WhIV-6:YP_009301361  LFYYLKKTKRPGKIHTVRGNSNLRLYSSDFSDLRIKMFALAVSMLADINDRLT-MIK-ESSEWDLVWY-------EDKYK  2003
TpVA:AYH53279        MFLYMKKSKRPEHVKLQRDSSKLKLYDSDYYKLREKIFAMAVSMLADVEDRHK-MLN-ESENWHLEWY-------EKRKD  2005
TYMaV:YP_009352236   LYYYILKTKRPFSIKAS-ESSSHKLYKSDYLELRGKLFAIAVSMMADVNDRLS-MIN-RSHHWSLIWK--------KYSD  2004
SAV1:QDJ94287        VYYYILKTKRPPTVKQS-DGPDKKLYLSDYLELRSKLFAIAASMIAPIDLRLT-MIK-ESHKWGLTWE--------NYGS  2011
ADV:YP_009177021     IYLYMKKYKQPAWVKTQRVDSALKLYDKDYYRLRDILLCLALGLCESDQDVVT-ELK-RTENWYLNWV-------EKETG  2004
SCV:AWK49433         VYYYLRKSKMPAYAKFQRDNSKLKLYDKDYYRLRDILLCLALSMCEDISMLSK-EMS-MTEYWFLDWE-------EKETG  2007
RVCV:QBS46644        VYYYLKKNKQPAYAKLQRSERRLKLYDKDYYRLRDLLLALALSMCSVDQMVVM-EMA-RSDMWYLEWE-------EKEIG  2008
WhIV-4:YP_009300689  VLGKLQSGFRPAKVSFSRWERSVKLYKSNEIKLTEILIIIAASMISNVKTRVD-FIN-NARFMMVKWSG------KPNTN  2036
CCyV-1:ATS17313      FFGYLQRGKKPADIRWEKDDLGRKLYMSDYDQLREILLGLAASMIAPLDKRNQ-FVD-STQYWALIWK-------PSRTG  2001
LNYV:YP_425092       LLGYLQRGKKPEDISLITSDDGKRLYLSDYEKVRSVLFGLAVGMCSSATERDR-MLD-ESEYWAIDWI-------PSGPH  1999
LYMoV:YP_002308376   LLGYLQRGKKPIDISIISTQSNKRLYSSDFEKIRWVLFGIACSMCAKITDRER-MLD-QSDRWMLDWK-------PAGER  1998
TpVB:AYH53273        LLGYLQRGKRPIDISIVAATSGKRLYTSDYEKVRWVLFGLACSMCGRVADREK-LMN-ESENWMLDWK-------PSGSK  1998
BaCV:QAU20941        MLNELRHFKLPYELLDLEGRDRKYYFKEDHERLRLRLICLAGSMLTSQYLQAE-FL---TTRWKLIWSTKGNKGMLDDDY  2024
RSMV:YP_009553369    FFYSVKTSYRPPAISWEKGNQARYLYGSREEILFMSMITVALSSYLEDQDVLREFL--SSSGWKLQWKKD-----KKNPR  1991
CBDaV:YP_009362280   LYYGIKTGRRPKEVLDTTGHGVYYLHFDQSQKMFIRLMTLALSLMENRYTISS-ILNSQDNQWVMKWRKQGIHGGSRHNY  1991
MaCyV:ARS22495       LYYSLRTGRRPQSVFDAAGNTVYYLHGDLEEKIFERLFTLAMASIKDIEEKIARII---AQNWRLKWERTSSIVGTRSEY  1987
MYSV:ATN96453        MYYALRTGKRPASVLDTQGNTVYYLHSDMAEKIFERLLTLALSLLKPENRNIG-LL---DLPWRLKWEKSQETVSVRSTY  1983
BYSMV:YP_009177231   MYYALRTGKRPAHVLDTQGNTVYYLHADMSEKIFERLLTLALSLLKSESRFIG-IL---DLPWKLKWEKSQETVSVRSKY  1983
                         :     *              . .    :   :: :  .            :        : *             

TrARV1               RWVPYLYLSDGRKE----LPKIDVSDYVPYLSMY--MSLQKLLFRGVKNSVRFRSLGTS------------REFVGFPVS  2074
WhIV-5:YP_009300875  VWVPYLYKSDGRFD----LPQINVADYVPYLSMF--MAKKRLLFREVKKSIRFRSVGGV------------RSHLVFPVS  2079
PeVA:YP_006576506    DWYPYLYRSDDSLS-----SKINVNDYIPYLSCM--MIRDRLSFGKFGKSIRFKNENMK------------KKDVFFPIS  2075
WhIV-6:YP_009301361  DWRPKLTRSLDNQL-----PRCEVINYVPMLSSI--MLREGLIFRSHTDDVMFRP-DRK------------REELCFPIS  2063
TpVA:AYH53279        SWSCMLERAPGSPD-----IKCNVSDYIPVLCVL--MRQQNLIFRKPSPKILFAPQNSN------------RDSIFFPIS  2066
TYMaV:YP_009352236   KWDVSLEEKEEINE-----PPCDVIKYVPALNLM--MKEHGLLFKNCSNKVEFRC-TRS------------REELCFPIT  2064
SAV1:QDJ94287        QWEVKLVRSEETRE-----PECDVIKYIPTLSIL--MKQQGLLFEKIGSAVSFGI-NRK------------RDEVYFPVT  2071
ADV:YP_009177021     VWDCELTRSTTSEG-----MRADIEDYLPYVRIM--MIKDQLCKYNICDTIKFRPSSRG------------DQDIHFSIS  2065
SCV:AWK49433         IWDCVLRKSLTPEG-----MRASIDDYLPYIRSI--MFQRRMTFREIGHEVRFKHMSKD--------EHEERKIVVFPIS  2072
RVCV:QBS46644        HWDCVLIRSLEPEG-----PTAKIEDYLPVLRVL--MEKDGLSFSNIPDTIRFSWLSRA--------E-RDKDYVHFPIS  2072
WhIV-4:YP_009300689  TWMPRLEMNTERNP----GFEVNI-DYIGVLNRF--FNKQQLCFREVSFPIKFAY-SKK------------RGTLCYPVA  2096
CCyV-1:ATS17313      IWVPMLKKMERSL------APAHIYDMVPGLSIM--MRRDRLLFKEYGNTIEFKP-DRN------------RKKLCFPIT  2060
LNYV:YP_425092       IWLPYLFKGVERS------TLIHVYDYIPMLTLI--MKRERLLFKSSSDIIEFKY-TNN------------RDSCCFPIT  2058
LYMoV:YP_002308376   NWAPYLWYSRHKS------TPIHVCDYIPILSLV--MKKERLLFHGSGQTIEFKF-SLS------------REKCCFPVT  2057
TpVB:AYH53273        NWVPYLWKSDEKS------SPIHVYDYIPILSLW--MKKEKLLFECVDWEIEFYH-TKS------------RKECCFPIT  2057
BaCV:QAU20941        YYNPVLTANGTEDD--NDIIRV-LSRHVKSIQLCRITTPRAIVFSKFGKKVTFQYLPHKELSENDDGTLSSASLLCFPVS  2101
RSMV:YP_009553369    HWSPYLERSDSQLV--WKKNKAMIFKLVSVLRGS--KPREEYKMGKASDSIVFRYIPRK--------VREGEVPLCFPIS  2059
CBDaV:YP_009362280   QWSPELIRVRYKSRFWSSAAVNEIKRYLPPVKQI--RPIATRQISEVPDRIRFMYVRRE----------TQAMKLCFPIS  2059
MaCyV:ARS22495       KWAPSLVSGGRQAI--TDRMRNNIYRYLPGVIAV-IKRQRPKQYDDVSQYIRFEPDAKK--------RGEKKQKARFPIT  2056
MYSV:ATN96453        RWAPALIQDGNTSI--PDRVKSNIARYLPGVAAV--RRSLGSLYEVVPDRVRFQNPGRT------------SKVLKFEIT  2047
BYSMV:YP_009177231   KWAPALVQEGNVLI--SDRVRSNIIRYLPCVSAV--RREMGVSYETVPKRIRFCPPGKN------------TKMLRFDIT  2047
                      :   *                 :   :  :                   : *                       : ::
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TrARV1               GVAYGSFTAMKHKGKRGIEGKMKKIQPKCK                                                    2104
WhIV-5:YP_009300875  GSAYATFTGFNSARRKHN-----------D                                                    2098
PeVA:YP_006576506    ATANLKVKPYKKNR----------------                                                    2089
WhIV-6:YP_009301361  VVADKNKVAYYPVVRQ--------------                                                    2079
TpVA:AYH53279        KNASSS------------------------                                                    2072
TYMaV:YP_009352236   SLSERLRREAPRKRRTDKIT---------T                                                    2085
SAV1:QDJ94287        QLSLTLRRSQAGNGKPNRGG---------S                                                    2092
ADV:YP_009177021     KTSYMKPSKLIKDKRMFGT----------D                                                    2085
SCV:AWK49433         RIAHMTSKHLYKDKRRS------------Q                                                    2090
RVCV:QBS46644        RTASMRSHVLIKDKRS--------------                                                    2088
WhIV-4:YP_009300689  KNMVIRLPK---------------------                                                    2105
CCyV-1:ATS17313      KAAFIRIEREL-------------------                                                    2071
LNYV:YP_425092       KTAKIKFNIK--------------------                                                    2068
LYMoV:YP_002308376   KTAAIKFGLCK-------------------                                                    2068
TpVB:AYH53273        KTAEIKFKVK--------------------                                                    2067
BaCV:QAU20941        KNSSYRLAFIA------------------D                                                    2113
RSMV:YP_009553369    KVASMSV-----------------------                                                    2066
CBDaV:YP_009362280   KLSSYTVA---------------------R                                                    2068
MaCyV:ARS22495       KQASFSTPM--------------------G                                                    2066
MYSV:ATN96453        RGASFTTP---------------------Y                                                    2056
BYSMV:YP_009177231   KGASFTTP---------------------Y                                                    2056

Fig. S2. Multiple sequence alignment of the TrARV1 N (nucleocapsid) and related proteins

TrARV1               MA-----------------------------STTPEKQGLKERLAAAKGLMH-----------------QESHKNTMEHN    34
WhIV-5:YP_009300870  MA-----------------------------SSSSVSDRL-EALARAK----------------------MAGKSVTPDT    28
PeVA:YP_006576501    --------------------------------MSTVAERL-AALRAAKKNTP-----------PPPTKNIDEKKTEKDDK    36
WhIV-6:YP_009301356  --------------------------------MSTLRSRLNSDIPSTSKNPV-------------QTPRDGSKDKGKGIS    35
TpVA:AYH53274        MRYLDFLISTVLSFTISPSLVLYLSFVCGFESIANMTTKLLNAL------------------------------------    44
TYMaV:YP_009352242   --------------------------------MNTLALQL----------------------------------------     8
SAV1:QDJ94294        --------------------------------MAALHTAM----------------------------------------     8
ADV:YP_009177015     MD------------------------------AETKAAAI-RALNAAKADTR-------------RRKLSNPQPTGEPVK    36
SCV:AWK49426         MT------------------------------TKEARRKLRAALSSSKGSGS----------------------------    22
RVCV:QBS46637        --------------------------------MNVNRAELRKALLSLRGEPSSQDRGKSIALTNNERRMSDSGPSGRPFK    48
WhIV-4:YP_009300684  MDT---------------------DRIKQLEEMKRKRALLKQANEAQKSQQA--------------GTSGIVKDTTMTAQ    45
CCyV-1:ATS17308      MT------------------------------SQKTEQQLQDEIQRIRMERA------------RKGKNIEAGPSNVPPP    38
LNYV:YP_425087       --------------------------------MTTSAEKL-AKLEQLRKERA----------------AVIQKPTTQVSS    31
LYMoV:YP_002308371   M-------------------------------AETMAEKL-ARLQALRGGKS----------------EVKSTPQPQEQP    32
TpVB:AYH53268        M-------------------------------SETTEQKM-ERLRKIKEGMA----------------NASTKPAQETAK    32
BaCV:QAU20935        M-------------------------------------------------------------------------------     1
RSMV:YP_009553363    M-------------------------------------------------------------------------------     1
CBDaV:YP_009362275   M-------------------------------------------------------------------------------     1
MaCyV:ARS22490       MRP---------------------------RSLGFLHLRI------LRVKMA----------------------------    19
MYSV:ATN96444        M------------------------------------------------ATQ----------------------------     4
BYSMV:YP_009177222   M-------------------------------------------------------------------------------     1
                                                                                                     

TrARV1               QQV------------ATGKKQGGNAKLFTKVHNMTTPGKTIPKVWS-DNELSKIPIYSLTQLSVSEAVLLGNHMMTMLVG   101
WhIV-5:YP_009300870  SQV----------RPKSSKKPGENGALFSKVKNMVTPGKSMPKEWK-DSELEKVSTYDIDVLDAAEAVLMGQAMIRMLAG    97
PeVA:YP_006576501    DQVKK--------DNNVSERRAMNTNRYSAVSGLTGGGKMITKTWNDDTELPNIPIYSLSEITVDQLCVVGAATIKRIKN   108
WhIV-6:YP_009301356  NQVLL--------NDGKNSSNTKVNSRYAELGSTVPSSKHKIKIWD-DSHIKDLKVYGLIQLTEDKIITYGKALRDYLNN   106
TpVA:AYH53274        ----------------------AAQTKYADVDDIGVNSGRPVAVWE-IGHEKKIKIYDVGILNGQDANKYGEYMMGCMRF   101
TYMaV:YP_009352242   -----------------------SNTDYDDLASITVAPGGSNVAWN-DEDVLSIRRYSLAVMDSPTMVLHGGYVFESLNN    64
SAV1:QDJ94294        -----------------------INKDYDDLVDVSVLPGGSIAVWR-DADVATIRRYTTTTMDVALAVQHGDYVIGCLTD    64
ADV:YP_009177015     VEIPKASGSNTVKTIPIASGPTANSKKYTDIDSVRTGDSKTTLTWR-NDSFSKIKVYEVTQLNDDDCVLYGRAVFDAINT   115
SCV:AWK49426         -EIPVQAVVKSS-ETPIPTDRNQNMRKYAELDNINVLVSRSTSEWK-DSDFNTLSVYQIEHLNTDDAVLFGEAMMTAIAE    99
RVCV:QBS46637        -QMSSS-------ADKQERKSPPKPQKYQDIDNISLSVGREASKWE-DSHFKALQIYDITALNSDDGVLFGRAVIKAINE   119
WhIV-4:YP_009300684  EKIVVDKTTKSK-GKETVKPTTPKVDKYHDLAETRVSLKSTPKDWK-DEDIKNVNIYGVKQLSISEIVRLGSNVFESISK   123
CCyV-1:ATS17308      V------------KPRTVLPKQTSNQRYLEIDSVSV-GKLTSVPWS-DTELSKIPIYRVNAINAAKCLTLGRTVFENLNA   104
LNYV:YP_425087       E-------------PVVTEKPRVRNTAYDSLAGVTI-GKRASRKWS-DADIKSIPIYDVHQVPAAQVIALGKDLLTQIQN    96
LYMoV:YP_002308371   ------------------KIARVANKLYDAVDDVTV-GKRASKRWD-DNDLANVVCYDVAQLTAGNMISIGKTLLSNIAS    92
TpVB:AYH53268        ------------------TVNRVVNTLYDAVDDVTV-GKRAAIKWS-DAELSKVVCYDVQQVTAGSMISMGKNLLTHLTS    92
BaCV:QAU20935        -------------PKAYKDNSAYAKEIFTPITKEISHGRIQKQAWT-DQVFEDMQVYKINKYTAEDLERYGMYMVDSISK    67
RSMV:YP_009553363    ------------------ATDKSFEEKLSLVPENTKLYSISPEAYS-DDKFDKANCYKLEKRSEYELTRLYKGLVRDLGN    62
CBDaV:YP_009362275   ---------------AQHTIDAKITALFDGIPEDVCLGPVTGVKFT-NDAFDALTCYRLEAVADAKVRYMAEKAMSEIFQ    65
MaCyV:ARS22490       -------------SGSEQHIDKDLTDAFSNVPENLAVNTVPDETFS-DDAFKSHSVYEINELTIKQVVHHAYKLFRNMGQ    85
MYSV:ATN96444        -------------TQDDHGLDKSISNMFDEVPDNISTSLIPGVVFS-DEEFDKVPAYTTPRPNDSQLVRASSKLLDSLGK    70
BYSMV:YP_009177222   -------------AKEDHGLDRENYDLYEDVPEDISTSLIPGIEFS-DDEFDRIPVYTPAELNDNQLVAAATKFLESLGK    67
                                                   :             :           *                    :  
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TrARV1               N--KSNKDLIDIILFLAVSLRDPND---TSKLLLTPPADGFGLK--TTIGKPSVS--AVDKKTTDDD---------ADQQ   163
WhIV-5:YP_009300870  K--TASRDLIDIVLFLAVSMRDPSD---LDKHLLTKPAKGYGTQ--KAISKPTVQGKSPTQATSSGA---------STSA   161
PeVA:YP_006576501    G--DTSNLTVDGLIYLATSLRDPSN---PEVALLTAPTAKFGAP--AALTIDLTN---------------------TDSQ   160
WhIV-6:YP_009301356  G--DVNANTVNIMLYLAVSLKSMEN---IQKHLLISPNAILTKP--FEMSDIVLE--DQR----------------VEET   161
TpVA:AYH53274        G-TDINSDLIKVMLSLAVSMRNPED---IKTHLLSKPARD------TKYTMPHVL--KAITVVNDGG---------GEPN   160
TYMaV:YP_009352242   N-ARVDTNVLMSTVHLAANLRDPDN---ITQCLLTTPPHSRPAI--IQTTLPTIR--AIQ----------------EDIT   120
SAV1:QDJ94294        G-AGIDSSLVVSMLNLAINLRDPDN---PERKLLRDVATDRTSL--IRMELPTIT--VVN----------------NAMD   120
ADV:YP_009177015     G--NITSDVVFMMLYLAISIRSTGDK--SENYLLAAPTG-MTDL--MGLVRPTVS--DQAMATAGGSV--------ADVD   178
SCV:AWK49426         D--IINADTLNMMLRLAVSLRSTAA---TEDYMLVSPNNVLTNS--ITSSKPTVN--NNRNASEDAD---------PELQ   161
RVCV:QBS46637        G--TITSDILFMMLYLAVSCRSTMD---VSKYLLSKPTG-MTAM--MDHTPPTAA--ASDEHIEDAT---------TDRN   180
WhIV-4:YP_009300684  S--QFTSSHVDILLSLAVSLLEPGSTAETEKYVLIPLPSTVGNP--IKNVSITAS--EAK----------------SKEV   181
CCyV-1:ATS17308      G--TVTAALADMCLALAVSLPKPALA--TFEHLLTPIPATIGTG--VAFNQPEVN--DAA----------------PSLT   160
LNYV:YP_425087       N--SVNTVTVDYCLVLAVSIPKPAMT--SFEHLLTPPSPEQGTR--LDFTQPQAG--VSNR---------------SGLT   153
LYMoV:YP_002308371   G--AITSKTIDACLALAVSIPKPATS--KFSAMLSPPPDGVGKK--ITFEQPSAS--SVAR---------------VGLT   149
TpVB:AYH53268        G--NVNSSTVDICLTLAISIPTPATR--AFSYMLTPLPENIGRK--IDFELPTAS--ASVV---------------KGLS   149
BaCV:QAU20935        K--EVSMDTCYAILILACHLHKIAP---NKDFTLFELPLKGTLP------LPKME-------------------------   111
RSMV:YP_009553363    S--SPSTYAVERLLVLASHLYETKKG--SSNFFLTDYLPKTTSTANLDAGFLAKL--KETPKASDPDVSDVTEVKTAKAT   136
CBDaV:YP_009362275   SAATCKDYHPYMILTLASQLYTPGKS--ATTKMVVDYFPTSQTG------IPTAT--SDEWKLP------------TKNT   123
MaCyV:ARS22490       K--TCHAIIPYSILAMALRLPTPKKK--STTSFLTSHKPSGGTA--LEQGIASKL--YPSLDLS------------TEEA   145
MYSV:ATN96444        K--NCPSGMQYFILVLAENLAKPQRG--QFETFLTDDLPSQGSQ--LDESIKTKI--YASVELTA-----------AQRE   131
BYSMV:YP_009177222   K--NCPAGMQYYILVLAQRLSKTERG--QYESFLAEDRPTGGSD--LDNSIKSHI--YANVTVAD-----------SEKE   128
                                  : :*                :                                              

TrARV1               QGSSVAAS-----LKE--RLAARKG------QKMVNEIIT-----KTT-------------------------------A   194
WhIV-5:YP_009300870  PEPDKNLS-----VAE--RLAAKKA------QSKASEIVT-----SAS-------------------------------I   192
PeVA:YP_006576501    QATNPKIS-----VKA--QKLIDRR------KKEASQIVD-----EEE--------------------------------   190
WhIV-6:YP_009301356  ISETENLS-----FRE--KLKRRKE------ASKAVREDV-----EAT-------------------------------A   192
TpVA:AYH53274        ENEAEALA----KLQQI---------DAGTQLADNVNKIN---------------------------------------E   188
TYMaV:YP_009352242   EEERNTLALLNVDVNI--ENQDNGN------QNQQGENV-----------------------------------------   151
SAV1:QDJ94294        ENERRLLR----NLNQ--HGADQQG------PDQVAEEVL-----QND--------------------------------   151
ADV:YP_009177015     NIFEAD------------KQPRKRGKGKSTKTGKVGDELV-----NNI-------------------------------E   210
SCV:AWK49426         EMLEVEMR----------KNSSKSGKKKGGKKSTAADVAI-----KMA-------------------------------Q   195
RVCV:QBS46637        EDVISGIF----ANASSGKRTNKQG-GNKTNRPESSDALR-----QAQ-------------------------------N   219
WhIV-4:YP_009300684  SLFETRLK----AARR--NYETADE-SKKEKLAGMIEQLEADIATSQS-------------------------------S   223
CCyV-1:ATS17308      ATQQMALN----RARE--RLQTETDAERQADLQRTIDRLE-----QQV-------------------------------N   198
LNYV:YP_425087       AIEKMTLN----ATRK--NLLTETDEEKRARYEAIIKKME-----DQE-------------------------------A   191
LYMoV:YP_002308371   QLQQKQLV----KSRE--AFAAETDEERKTALDKIIKGLE-----AQE-------------------------------A   187
TpVB:AYH53268        EIQKKQLE----KSRV--AIGEETDEEKKKVLQTIINRLE-----AQE-------------------------------S   187
BaCV:QAU20935        ---------VFAAWNK--EQAEEGGEEDGKESEESEGESE-----QEE---------ISVDPPK---------------G   151
RSMV:YP_009553363    LDSATTDA----DTKK--AAYEAIGDEDSKKAEKATANTA-WIAAQEAQKKAQSAYDKAVSNAKKASRKTTSGKSLFGDA   209
CBDaV:YP_009362275   SDTDTTQI----DDEA--AVF----------------------------------------------------------T   139
MaCyV:ARS22490       AKPDAEKK----RLTA--TKV----------------------------------------------------------F   161
MYSV:ATN96444        GKNETEVA----KLKA--DTI----------------------------------------------------------F   147
BYSMV:YP_009177222   GKSTEEVA----KLRA--DKI----------------------------------------------------------F   144
                                                                                                     

TrARV1               G------SSNAPIEGISSENQA---AVYSFLAAFLLRAHSRQPES-LIDALPKMVERCASWYEGAEIVIGNLTVEKTLIE   264
WhIV-5:YP_009300870  S------GVPQQDGSCSAEEQA---AIYSFIAAFMLRLHSRQTDS-FSASLESMQTRCGGWYEKADTILKQLNLETEILN   262
PeVA:YP_006576501    -------KKNDDVSSVSKEGQA---SAYCFIAAYLMRLYSRTAES-FCASLDLMRSRFGSWYTEGSSILDSFEMEETIAD   259
WhIV-6:YP_009301356  GIS----QAPADAENDPKEYQA---AAYAFIAAYLLRLSTRQAKP-TLEKMGTMKERFTSFYDKGHATLDTFNIQSETME   264
TpVA:AYH53274        G------ETKQEERDFSEEVKA---SFYSFVAGYLLRIQTRQVDN-VHSNFTKSKDRYAGWYDEGQELFDSNDIPKDSME   258
TYMaV:YP_009352242   -----------QVDQGSIDMKA---AAYAYVCAFLMRLQCRSAQN-VSGGLRRAIDRFKTWYDGSTDIFDEISFSIDALN   216
SAV1:QDJ94294        -------DEEAEEDRGSAAMRS---AAYSYICAYLMRLQCRNAKN-VHDGLERAAERFRAWYDDKHGILDDLSFSVDSLN   220
ADV:YP_009177015     GVRNNHREADAELVGENKTYQA---AAFSYAAAFLLRLQCKREDN-TVPAFEKAVTRYNGFYDSGGETLHGLALTLESCR   286
SCV:AWK49426         RVRA---TPKQDNIQSDKTQQA---AAYSYIAAYLMRMQCRQPEQ-VVGSITNVINRYNGFYDGGSDVFENLDLTVSALE   268
RVCV:QBS46637        SRRN---NTPLQVEDSDKEHMA---AAYSYISAFLMRLQCRQPDSKMMTAIEKARARYNGFYDEGQGIFDSMNVSEESLT   293
WhIV-4:YP_009300684  T------KGAEKEVKPSNAEDA---FVYSYMAAYFLRLYNKTSEA-VVTKLEVAKKRAATWYDLPSNALDEIDLSADQAS   293
CCyV-1:ATS17308      G------ERVNAPANHVNESDA---TAYCFLAAFIMKLNGKAEDA-FQEGIAKMKIRYPAWYEGGSQVLLNFNPTLETLK   268
LNYV:YP_425087       G------LGTSKATVVTSETEA---AAYGFLAATLLKLYAKSTES-YVAGLAQIRNRFAAWYDCPKAVLDAFQPTEAALV   261
LYMoV:YP_002308371   G------TPSTSRAQVVDETEA---AAYGFLAAIIIKLCAKTAES-FIEGLPRVRDRFSSWYDTSSQVIKTFNPTESVLN   257
TpVB:AYH53268        G------VIGTREQEMGDQSDA---AAYSFLAASLIKLCAKTAES-YIEGLPRMRDRFSSWYDTNSNILRTFTPTETALN   257
BaCV:QAU20935        GKKKT--GDPQSATAIDKERAANCVRFFCFCAAFYLRLCIKDIQD-LSTPYTRMKERYTRFYQGVIPTSGEDIPPSESVK   228
RSMV:YP_009553363    GETV---TDESKVVEEVGEGKK---KFGPFLAAYLMRLLTKIASN-VTESWEHMKGMYKNFYGYDAPS-DLNCPEAGFLE   281
CBDaV:YP_009362275   GRTA---KAGNATV-----------KEVCFASAFLLRGLVKTVTN-ITKAFEKLGGRFVSLYNLPKDD-TFVCPPAAWLT   203
MaCyV:ARS22490       GSEE---DKEFKAVRELEEEIV--FQFGCFLSAFLLKLLCKNPEN-IITGWDAMRGRYSTFFSESAPS-EVKRPSREWLT   234
MYSV:ATN96444        GADS---TSPLKTK--NDEELV---KNATFIAAFLLRILTKSVDN-VTAAWTGMKSRFTNFYGDPMMT-EVKTPGRDYLS   217
BYSMV:YP_009177222   GAAN---TSPLRTQ--KDEDLV---KNATFIAAYLLRALTKSADN-VGAAWTGMKARFLSFYGMSLLQ-SITTLDRNYVV   214
                                                  : ..  ::   :                    :                  
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TrARV1               SMKNLLARREEVMSTWVMWVSYNENEVI--LNKNNYGMLSYLAGQIYQYTGLHAVVQVLAIQQVTQVPMDQLLGELNHRS   342
WhIV-5:YP_009300870  SFKVMLGRREEVMSTWVMWVAYNENSNT--LSKNNMGLMSYIAGQIYQYTGLHAVVQILAIQQVTKVPMDQLLGELNHRS   340
PeVA:YP_006576501    DLKGMLSKKPNILNTWVMWVAFNENASV--LDRNNRGLMEYLAGQIFSYTSLHVVTQTLAIQQYTKCDMAMLLSELESPM   337
WhIV-6:YP_009301356  KLRGIISRKKEAVGTWVLWLSYNENSNS-ELTSNELGMLEYVGLQIYAYMGMHAVTQTLALRQVSKLPLDVLLTQLCCQL   343
TpVA:AYH53274        KLKAVMIRKPEITGTWVMWLAHTENECE--LTKQPRGLLEYIGLQIFAYQGLHIMNQLLHLKALSKASMGLLLRQLDCPI   336
TYMaV:YP_009352242   QLKEAISRKPEITSTWVLYLATTENEKT--LLKQSKGMIEYLGLQVFSYQGMHALTQVLALHQMSKVPLRDLMMELDSPL   294
SAV1:QDJ94294        KLKDAISRKPEVTITWVLHLAVTENEKQ--LLQQPKGMLEYLGLQVFSYQGMHALTQVLAIHQISKIPLKDLLREMDSPL   298
ADV:YP_009177015     ALREVIGRKPELIGTWVAWVAYNENERKAGMLKQDAGLLEYLAIQVFAFQGMHVVTQTLAIHQLSAVPLGKLLREMDCQM   366
SCV:AWK49426         KMRDVIARKPEITGTWVAWVAYNENTQK--LVKQDRGLLEYLAIQVFAYQGMHVVVQVLAIHQITKIPMGLLLREMDCQM   346
RVCV:QBS46637        MIREVLARKPEITSTWVAWTAYNENEVT--LGRQDKGLLEYLATQVFAYQGMHMVTQTLAIHQITKVPIGKLLAQMDCQM   371
WhIV-4:YP_009300684  IIREAMSKKPEINKTWVLWCAYNENENK-NLSQNAIGMLRYLAIQMFAYTSMHAYSFVVQMQTETGVSFRDILTELCCSA   372
CCyV-1:ATS17308      ALRTIFNRRPEILSTWVMTVAVNENREG-VMLPTHQGLLNYLVCQQYSYFGMHAYSLLLSIHEATGIKLGQLLREMDCPI   347
LNYV:YP_425087       SLRAAFARRPEVLSTWTLWVAVNENRTP-GLLVTQQGLLNYLACQQFAYPGMHAYTLLIEIHEHTGMKFSDLLVEMDCPA   340
LYMoV:YP_002308371   TLRTGFGRRPEILSTWVLWVAYNENRED-PLLITQQGLLTYLAGQQFSYPGMHAYTLLIEIHEQTGIKFGQLLREMDCPA   336
TpVB:AYH53268        SLRTAFSRRPEILSTWVLWVAYNENKAE-KLLVTHQGLLTYLAGQQFSYPGMHAYTLMIEIHEHTGIKFGQLLREMDCPA   336
BaCV:QAU20935        SLKTFFAGDRIISRTWVKLFVPWHDKAE--VGSPQDGMVIYLAVLPFAFSGMHALKLMDDVIEMTHLKDTDLIYQMMHPR   306
RSMV:YP_009553363    QLKSELNKDRRAATSWVKIVAEADNKLD--QSTAEAGILRYVAVLPLAYSGMHAMKLFMDVKMLTKLTSNYLIGAMRSPL   359
CBDaV:YP_009362275   SYKEFLTADPMIARTWIKIVAAAEQGLD--AGSNDMGVLRFLACQPLSYSGMHAMKLYLTIKDKTKLSHKWLLEKMVMPA   281
MaCyV:ARS22490       ELKNLFSSDPMISRTWVRTFSEAEDHLP--AGEQQVGMLRYLALMPFSYTGLHGYKLFLDVSRASNLSNKWLLTEMTSPM   312
MYSV:ATN96444        DLKNLLASDPKIGHTWVKVVASAEHRLD--VSENTAGMIRFLAVLPLSLTGMHAYKLFLEIKRQSNLESKWILQELITPR   295
BYSMV:YP_009177222   DLKNLLASDPKVGHTWVRTVASAEHRLS--VNDNTAGMIRFLGVLPLSMTGMHAYKLFLEIKRQSNLSSKWLLRELTSPR   292
                       :  :        :*       ..           *:: ::        .:*       :   :      ::  :    

TrARV1               TRQPLLALYDMLQHHEIVKEKPGRKTYFRYARIWDSGYFHELQSKQCPDLVYLAAKILKEVSPTGAR-SDPTKIYAIQDL   421
WhIV-5:YP_009300870  TRQPLQALYKMLQEHELVKEKPGRTTYFRYARVWDSGYFHDLQSKVCPDLVYLAAKILKEVSPTGAR-SDPTKIFAVKDL   419
PeVA:YP_006576501    TRGTVQELYKLIRDYEVTTLHPDRTTFFRYARNWDAGYFAPLQTKKCTNLVYLTASVIKLIAPTGAR-SDPTKIYGLSDL   416
WhIV-6:YP_009301356  TRVAVDEIYNIVKNYEITDRHPNRTTYFRYARAWDSGYFGKVQSKECPQLVYLAAKTVKELSPN-LK-SDPTQIYAVLSI   421
TpVA:AYH53274        TRDGVREVYNIIKNLEVTTKAPTRKTYFRYARVWNDGYFTQIRSQSCAPLLYTVAKVVKEVDTN-AK-SDPTQIYAIQNI   414
TYMaV:YP_009352242   TRDGLREISNILKNHERTNRAPERKTYFRYSRVWDTKYFAQLQSKTCVPLLYVAAVAVRDISAN-TT-SDPTQIYALQNI   372
SAV1:QDJ94294        TRDGLREIANILRNYEQTTRHPDRKTYFRYARVWSPKYFAQLQSKICVPLLYVAAVTVRDISPN-SI-ADPTQIYALQNI   376
ADV:YP_009177015     TRRAVEEVYGIIKNHQATTAHPERKTYFRYARVWNEGYFSAVQSKSCTHLLYLASKVVKQLNPS-AG-SDPTQIYALKDM   444
SCV:AWK49426         TRSAVMEIFKILRDFQPNDVHQNRSTYFRYARVWNEGYFARVQSKNCPQLLYLAAKTVKDLSPN-ST-SDPTQIFAVKNM   424
RVCV:QBS46637        TRAAVTEIYYIVRDYQKNEQHQDRKSYYRYARVWSDGYFSKVQSKACGQLVYLAAKTVKDLGAS-TN-SDPTEIYAIKDL   449
WhIV-4:YP_009300684  TRAGVDQIAKILREYELTEGHPDRKTYFRYARVWDSGYFTSLQTSNCKMLAYVAAKTMKNLSST-NM-SDPTEIFALQSV   450
CCyV-1:ATS17308      TRAGVMAAFDLIKNHEITSKNPARTTYFRYARVWNSNYFRALQSSNCTTLVYVAAKVAKITSAQKVG-GDPMEIYALKNI   426
LNYV:YP_425087       TRAGVREALELIRDYEITKDHPKRTTYFRYARNWDPKYFGALQSTECKTLVYVAASVSKKVSAQGAN-GDPMEIFAIKNL   419
LYMoV:YP_002308371   TRAGVKEVLDIIKDFEITKLHPKRTTYFRYARNWDPKYFGTLQSTQCKTLVYVAASVCKKISAQGEK-GDPTEIYAIKTL   415
TpVB:AYH53268        TRDGVKEVLEIIRDYEVTKAHPNRTTYFRYARNWDHKYFGNLQSTQCKTLVYVAAVVCKKISAQGLS-GDPTEIYAIKSL   415
BaCV:QAU20935        HNSALASISEIYAKHY-PEEGSKKNTYVKYARVVGPQFFPALQTKKCKGLVCVLANLVVLHQKTTEETGDPRSIAGIDDI   385
RSMV:YP_009553363    TKDALDAIMDILISFE-STTKTKKSEKFRFARIVSTQFFQSLQTKNCKELVYLMVQIIAEYRKAEGV-RDPMNIAGLDDI   437
CBDaV:YP_009362275   TTPALTEIANLLKNFE-STESAKKPTKFRYARLGSPVYFQKLQTKNCLELVFLEVCILNHFTTFAEDYQNPTKIVGVERI   360
MaCyV:ARS22490       TSKALKLIAHILINFE-SRIGEKKKSAFKYARMMSTSYFQDLQTKNCAGLVYLEVKILKKFEAFGTN-SNPENIIGIEKV   390
MYSV:ATN96444        TLPALIEIKKILVNFE-DRTTEKKSGKFRYARLMSPAFFQELQTKNCPDLVYVEVCILNRYEAFPST-QDPNKIIGIEKV   373
BYSMV:YP_009177222   TKPGLTEIRKILINFE-DRVNEKKSGKFKYARLMSPAFFQHLQTKSCPDLVYVEICILNKYEAFPAN-QDPNKIIGIEKV   370
                         :     :            :    :::*  .  :*  :::  *  *                   :* .* .:  :

TrARV1               GETKKEFLDRVATNISRWL-----------VEADDDTGDSGASWAM-------------------------            456
WhIV-5:YP_009300870  GEVKKEFLDGVANGISQWL-----------VAADDNSSESGAFW---------------------------            452
PeVA:YP_006576501    GEMTKTKLDKVAMKLSDLL------------TRVEGDENTGSCWIE-------------------------            450
WhIV-6:YP_009301356  GESIMEKLNKVSDNLVSYI-----------MDSMAEDEDAGDIWK--------------------------            455
TpVA:AYH53274        GDALKARLDVAAKNLVDML-----------LNDTTQDVESGDIWQATE-----------------------            451
TYMaV:YP_009352242   GSAMKASLDRVAAALTSYL-----------VDKSYRDAKSGSVWDAATPTE--------------------            412
SAV1:QDJ94294        GASMKEVLNRVAARLVAFV-----------MERTLSDDKSGSIWDAAVEENHTEAS---------------            421
ADV:YP_009177015     GEDQKARLDKVANKLLDFI-----------WTQTANDPEAGSIWKDIV----------------------G            482
SCV:AWK49426         SASMREVLDSVSKKLLALI-----------SQHADNDKEAGSIWKGHKFGQGQ------------------            466
RVCV:QBS46637        SAAARERLDRVSAKLIDYI-----------WSLANNDEDAGGIWKT-------------------------            484
WhIV-4:YP_009300684  SEKMRSTLDGVADNLYDIL-----------MAKMTQDSDAGNSWKI-------------------------            485
CCyV-1:ATS17308      DEVMLTRLNKVAAKMSELI-----------LTAMMEDEIAGVAWQ--------------------------            460
LNYV:YP_425087       DATIKARLDPVAENMAGKI-----------LDQMLMDEMSGASWATKASTQ--------------------            459
LYMoV:YP_002308371   DATIKERLEAVANRMAHKI-----------IDQMLVDAMSGEAWVGGN-----------------------            452
TpVB:AYH53268        DPTLRGRLDVVADKMAHMI-----------IDQMLVDTLSGKAWT--------------------------            449
BaCV:QAU20935        SDELMKFGKRMAKIMMKNAPKTASYMYSSTAKEA---EEGGDSTDEESEEDEEDIDPEPLKVGKRIYKP--            451
RSMV:YP_009553363    SSRNKKKLNKAVRIILAEAPKASAGEYSSAMKKAFLDDEEDDTAKTRS-----------------IFQTKA            491
CBDaV:YP_009362275   PEAMKTKLKAAANAIVSRAPVLNPSLYSDIMSGVFLSKTEASTSGTAAQTSGTKL------TEQAIFG---            422
MaCyV:ARS22490       PAEHKAMLSKAADFIVSAAPQRNLGRYSESMRKAMIPEHKPKQHQQVAKKE-------------DIFG---            445
MYSV:ATN96444        PESMKERLKNAAYNIFVAAPQRNAGKYSTSMKKAFLPTEKAQSARTEVKKT----------TADNIFT---            431
BYSMV:YP_009177222   PESMKDQLKEVANNIVTAAPQRNAGMYSTSMKKVFLPTDKKSETKSAAKKN-----------ADQIFS---            427
                             .     :                                                        
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Fig. S3. Phylogenetic relationship of TrARV1 and other cytorhabdoviruses based on N proteins


