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1. Phylogeny of the genus Cryphonectria
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Supplementary Figure S1. Phylogeny of
the genus Cryphonetria, modified accord-
ing to Cornejo et al. (2020). Endothia gy-
rosa and Amphilogia gyrosa act as out-
group species.



2. Genetic markers and PCR protocols

RT-PCR and RLM-RACE primer were designed using the software CLC Main Workbench v7 (CLC bio, Qiagen Digital In-
sights, Hilden, Germany) based on RNA-seq contigs of Cryphonectria naterciae M10535, M10544, and M10545. While the Cn-
Vir-ORF1 amplicon is located from position 2,680 to 3,184 completely within the ORF1 region, the amplicon of Cn-Vir-ORF2
starts at the 3’-end of ORF1 expanding into the ORF2 region from 6,039 to 6,517 in relation to the complete genome GenBank
accession MZ736512.

SSR primer were developed in Msatcommander 1.0.8-beta (Faircloth 2008) using unassembled reads of genomic sequencing
data of C. naterciae, developed previously in our lab for a parallel study (Stauber et al. 2020, 2021). Settings in Msatcommander
accepted trinucleotide repeats =10. A total of 6,880 trinucleotide loci were found including 21 primer pairs, of which eleven
were discarded from further study due to primer dimer formation, monorepeats, compound-interrupted repeats, or duplicates. Of
the 10 remaining primer pairs, the loci Cn-Msat6 and Cn-Msat10 were selected, which contained the trinucleotide motifs
(AGG)a and (ACC)u, respectively. PCR reaction was designed using a fluorochrome-labelled M13-tail according to Schuelke
(2000). PCR products were run with LIZ500 as an internal size standard on a 3130x1 Genetic Analyzer and alleles were sized
with GeneMapper v3.7 (Thermo Fisher Scientific, Waltham, Massachusetts, U.S.A.).

Supplementary Table S1. List of all primer pairs designed for this study.

Reaction Locus Primer label Primer sequence Amplicon size (nt)
RT-PCR* ORF1 Cn-Vir_ORF1-F 5’~-WTTRGAGTGGGTRAGGGATG-3’ 505
Cn-Vir_ORF1-R1 3’-GTATTCKGGAACGTTGGA-5’
ORF2 Cn-Vir_ORF2-F1 5-CTGAGCGGGTTGATATGAAY-3’ 479
Cn-Vir_ORF2-R2 3’-GRTCWGCCTCRAGATTATG-5’
RLM-RACE® 5’-end Cn_Vir_S5end-R1  3’-GGAAGAGAGGCATAAGTTGGATA-5’ Variable
Cn_Vir_S5end-R2  3’-CCAGAGGGAAGAGAGGCATAA-5’ Variable
Cn_Vir_5end-R3  3’-CCAGAGGGAAGAGAGGCATA-5’ Variable
3’-end Cn_Vir_3end-F1  5’-GGGTCTTATACATGGTGAGTTT-3’ Variable
Cn_Vir_3end-F2  5’-AATCAAGCACAGAAGCTCAG-3’ Variable
Cn_Vir_3end-F3  5’-AGGCGCCGAGGTTTTAACGTA-3’ Variable
SSR-PCR¢ Cn-Msat6  Cn-Msat6-F¢ 5’-*GCAGAGACCTAATGTGCCAG-3’ See Table S5
Cn-Msat6-R 5’-ATGTCCATTCCTTGCTTGCC-3’
Cn-Msatl0  Cn-Msat10-F¢ 5’- *AGGTCTGGAGGTAGGCTAGAG-3’ See Table S5
Cn-Msat10-R 5~ TCAAGCGACTACAGCTAACAC-3’

2 Protocol for RT-PCR using JumpStart REDTaq Ready Mix Reaction Mix (Merck KGaA, Darmstadt, Germany): 2 min 94°C initial dena-
turation; 30 cycles of 30 sec 94°C, 30 sec 55°C, 1 min 72°C; 10 min 72°C final extension.

b Protocol using QuickTaq HS DyeMix DTM-101 (Toyobo, Osaka, Japan): 2 min 94°C initial denaturation; 30 cycles of 15 sec 95°C, 30 sec
53°C, 1 min 68°C; 5 min 68°C final extension.

¢ Protocol using Type-it Multiplex PCR Master Mix (Qiagen, Hilden, Germany): 5 min 95°C initial denaturation; 30 cycles of 30 sec 95°C,
90 sec 60°C, 1 min 72°C; 45 min 72°C final extension.

d Asterisk: M13-tail TGTAAAACGACGGCCAGT fluorochrome-labelled at the 5’-end.



4. Specificity of newly designed primers for dsRNA detection

To exclude unspecific binding on fungal DNA, the primer specificity was first evaluated in silico using the Primer-BLAST op-
tion ‘fungi (taxid:4751)’ in the NCBI-suite (https://www.ncbi. nlm.nih.gov), refusing primer sequences that mismatched at <10
sites with any fungal DNA region.

In vitro tests used in TEST1: cDNA of dsRNA-positive and dsRNA-negative C. naterciae obtained from dsRNA-extraction us-
ing the Double-RNA Viral dsSRNA Extraction Mini Kit (iNtRON Biotechnologies), treated with DNase and S1 nuclease
(Thermo Fisher Scientific), and electrophoresed on a 1.5 % (w/v) agarose gel (Figure S2 A-F).

TEST2 used fungal DNA extracts of dsSRNA-positive and dsRNA-negative C. naterciae obtained using the DNeasy Mini Kit
(Qiagen). TEST2 was conceived as a duplex-PCR containing the Cn-Vir-ORF1 or Cn-Vir-ORF2 primer as well as the fungal
primer for the fef gene (Carbone and Kohn 1999) to monitor the presence of fungal DNA (Figure S2 a-b, and d—e).

TEST3 used cDNA of the CHV 1-positive Cryphonectria parasitica strain M3625 to check the specificity against another RNA
virus, whose host may grow sympatrically with C. naterciae in the same trees (Figure S2 c, and f).

Supplementary Figure S2. PCR temperature gradients for testing the optimal annealing temperature as well as the specificity of
newly designed primer pairs for dSRNA of Cryphonectria naterciae.

(A)—(F) TEST1 used cDNA of dsRNA-extraction. (A) dsRNA-positive strain M10535. Expected size of Cn-Vir-ORF1: 505 nt.
(B) dsRNA-negative strain M10547. (D) dsRNA-positive strain M10535. Expected size of Cn-Vir-ORF2: 479 nt. (E) dsRNA-
negative strain M10547. (C) & (F) Negative control of PCRs.

(a)—(b) and (d)—(e) TEST2 used fungal DNA of Cryphonectria naterciae and a duplex-PCR with Cn-Vir-ORF primer as well as
tef-primer of amplicon size 375 nt. (a)—(c) Primer for Cn-Vir-ORF1 and zef. (a) DNA of the dsSRNA-positive strain M10535. (b)
DNA of the dsRNA-negative strain M10540. (d)—(f) Primer for Cn-Vir-ORF2 and tef. (d) DNA of the dsSRNA-positive strain
M10535. (e) DNA of the dsSRNA-negative strain M10540.

(c) & (f) TEST3 used cDNA of the Cryphonectria parasitica CHV 1-positive strain M3625.

M: Thermo Scientific GeneRuler 1 kb Plus DNA Ladder (SM1334).



5. Gel electrophoresis of dsRNA extracts

Of 31 Cryphonectria naterciae strains, screened by dsSRNA extraction, 10 strains isolated from Quercus suber and 3 from Casta-
nea sativa exhibited one segment at c. 10 kb by agarose gel electrophoresis.

Supplementary Figure S3. Gel electrophoresis of dsSRNA extracts of all 31 studied Cryphonectria naterciae isolates. Orange
letters highlight strains found to be dsRNA-positive. M7757-PC: The positive control for the dsSRNA-extraction used a
Cryphonectria parasitica strain infected with CHV1 (12.7 kb RNA virus). M: Thermo Scientific GeneRuler 1 kb Plus DNA
Ladder (SM1334).

6. RNA-seq report

A subset of three dsRNA extracts (M10535, M10544, and M10545) was subjected to RNA-seq. Sequencing cDNA library was
constructed using the TruSeq RNA Sample Prep Kit (Illumina, San Diego, California, U.S.A.) and sequenced on an Illumina
MiSeq v2. De novo assembly of reads was carried out using Trinity v2.6.5 (Grabherr et al. 2011). Demultiplexing and trimming
the adaptor residuals of raw data resulted in 1,034,424 reads with a mean read length of 159 nt and a mean Q20% of 95%.

Supplementary Table S2. Results of the de novo assembly of RNA-seq raw data.

Cryphonectria naterciae collection-ID M10535 M10544 M10545
Contig length (nt) 6,522 5,346 8,066
Coverage of contigs 22,7427 27,6685 52,4069

7. Alignment of RNA-seq de novo contigs

The alignment was performed using CLC Main Workbench. ORF sequences found in the ORFfinder suite of NCBI were anno-
tated directly on the alignment. The RNA-seq contig of M10545 contains deletions close to the 5’-end compared to the complete
M10544-genome.
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Supplementary Figure S4. Alignment of the complete M10544-genome and the partial genomes of M10535 and M 10545
(black line). Grey boxes represent both ORFs. The blue graph outlines the G/C-content for each contig.



8. BLASTDp report

Two open reading frames were detected on the genomic plus strand in all three contigs of M10535, M10544 and M10545. The
amino acid sequences based on the complete genome of M 10544, or partial sequences of M10535 and M10545 were used for
BLASTDp searches on UniProt (Altschul et al. 1997).

Supplementary Table S3. Results of BLASTp searches in the UniProt protein database. Last search on 22 of July 2021.

M10535 M10544 M10545

ORF1 ORF2 ORF1 ORF2 ORF1 ORF2
Best match FvV1? FvVv2® FvV1 FvV1 FvV1 Fvv2
Entry-ID H6UNN1 HO6UNNO  H6UNNI1 H6UNN2  H6UNNI1 H6UNNO
Protein Putative protein® RdRp? Putative protein RdRp Putative protein RdRp
Identity 45.8% 37.0% 47.7% 36.8% 46.4 45.6
Query length 1313 458 1770 1223 1595 719
E-value 0.0 2.1e-78 0.0 0.0 0.0 0.0

a FyV1: Fusarium virguliforme dsRNA mycovirus 1 (Marvelli et al. 2014)
b FvV2: Fusarium virguliforme dsRNA mycovirus 2 (Marvelli et al. 2014)
¢ Putative protein: Putative structural/gag protein

4 RdRp: RNA-directed RNA polymerase

9. Maximum likelihood phylogeny of ORF1 amino acid sequences

Amino acid matrices of the full genome contig of M10544 together with the most closely related viral species recognized by
BLASTYp (Supplementary Data) were analysed by maximum likelihood as implemented in the software PhyML v3.0 (Guindon
& Gascuel 2003; Guindon et al. 2010) and run on the ATGC bioinformatics platform (http://www.atgc-montpellier.fr), which
first calculates the best fitting substitution model prior to tree reconstruction. Support for each internal branch of the phylogeny
was calculated using the nonparametric bootstrap option with 100 bootstrap replicates. The output tree contains the best tree
found among two starting trees. Unrooted trees, including branch support, were graphically represented with FigTree v1.4.4
(Raumbaut 2018).
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Supplementary Figure S5. (A) Most likely tree of amino acid ORF1-sequences, showing the phylogenetic relationship between
the previously proposed family Fusagraviridae (collapsed) and close related insect viruses (1,945 polymorphic out of 2,006
amino acid sites; LG +G+I+F substitution model; 100 bootstrap replicates). (B) Details of collapsed most likely phylogeny in
(A). Blue letters highlight the phylogenetic position of the novel virus candidate CnFGV1. Names and database accession num-
bers of related fusagraviruses included in the analysis are indicated in the tree. The numbers at nodes are values of > 50% of
1,000 bootstrap replicates.



10. Genotyping Cryphonectria naterciae DNA

To recognize genetically each isolate of C. naterciae individually prior and subsequent to pairing experiments, simple sequence
repeats (SSR) markers were developed, which enable us to distinguish each strain individually combining two alleles.

Supplementary Table S4. Genotyping two SSR-loci of Cryphonectria naterciae strains, which were used for the horizontal
virus transmission. Each unique allele size was additionally symbolized by coloured circles or rectangles.

Sample-ID  Collection-ID Allele sizes Cn-Msat6* Allele sizes Cn-Msat10* Genotype

Donor strains C0084 M10535 174 @ 160 Il ol
C0613 M10544 168 @ 172l ol
C0614 M10545 1711 @ 150 Il ol
Recipient strains Co0611 M10542 171 @ 172 on
C0754 M10562 171 @ 172l on
C0682 M10547 171 @ 172l on
C0685 M10550 162 @ 163 M ol

a Length (bp) in relation to the internal size standard.

11. Phenotype of the field-collected and the experimentally infected Cryphonectria naterciae

Isogenic virus-infected and virus-free isolates of C. naterciae were grown at 25 °C on PDA agar plates and their growth rates
were measured regularly. A round agar plug (diam. 5 mm) was inoculated on the centre of each plate, and three replicate plates
were made for each fungal isolate.

Supplementary Figure S6. Monitoring the morphology of
Cryphonectria naterciae and CnFGV 1-replication, shown here
by way of example triplicates of the strain M10542. (A) — (C)
Final measure after 7 days incubation. (a) — (c) Observations af-
ter 12 days incubation. (A) Virus-free, field-collected strains.
(B) Infected from the donor strain M10535. (C) Infected from
the donor strain M10544. Arrows indicate the partial regular
growth of the mycelium. (D) — (E) Together with the last growth measure of (B) and (C), the presence of CnFGV1 was assessed
by RT-PCR for each fungal replicate at the four coordinate points. M: Thermo Scientific GeneRuler 1 kb Plus DNA Ladder
(SM1334).




12. Growth rates of field-collected and experimentally infected strains

(2}

Growth [cm]

w

vf a b c vf a b c vf b c vf a b c 8 \'y Ced
£ 8 &
M10542 M10547 M10550 M10562 5 S ES

Supplementary Figure S7. Growth rate of CnFGV 1-infected strains of Cryphonectria naterciae. Column height represents the
growth after 2d, 4d, and 7d incubation of isogenic virus-free strains (= vf) or experimentally infected recipients M10452,
M10547, M10550, and M10562. Donor strains are a = M10535, b = M10544, c = M10545. There was no CnFGV1 transmission
from M10535 to M10550 (a missing). Vertical black lines indicate the standard deviation of 3 culture replicates. Columns at
right show the growth rate of donor strains.
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Supplementary Figure S8. Growth rate measure of cross-species infected strains. The columns represent the growth rate of
isogenic virus-free and experimentally infected strains. (Left) The C. radicalis strain M2270-1411 received CnFGV1 from donor
strain M10544. (Right) Both C. radicalis strains M2270-EI and M4733-CII received CnFGV1 from donor strain M10545. Black
lines indicate the standard deviation of triplicate cultures. All growth rate differences were non-significant according to a #-test.
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Supplementary Figure S9. Growth rate measure of isogenic virus-free and experimentally infected strains of C. carpinicola.
Both infected replicates M9290-CII and M9290-HII received CnFGV 1 from donor strain M10545. Black lines indicate the
standard deviation of triplicate cultures. The growth rate of M9290-CII was statistically significant (P = 0.039) slower; all other
growth rate differences were non-significant according to a #-test.



Supplementary Table SS. Effect of the CnFGV 1-infection on the fungus-plant interaction. (a) — (f) Listed are 2x2 contingency
tables used to analyse differences in conidiation and formation of necrosis between CnFGV 1-positive and CnFGV 1-negative
strains of Cryphonectria naterciae. The p-value of the two paired Fisher’s exact test is given at each table end. All tests were not
statistically significant. Fisher’s tests were performed on the freely accessible platform www.graphpad.com (GraphPad Soft-
ware, San Diego, CA, U.S.A.).

a) Differences in conidiation between CnFGV1-positive and CnFGV1-negative strains, applied to two tree species

Pycnidia formed No pycnidia formed Total

CnFGVI-positive 2 34 36
CnFGVI-negative 7 29 36
Total 9 63 72

p=0.1514

b) Differences in formation of necrosis between CnFGV1-positive and CnFGV1-negative strains

Necrosis formed  No necrosis formed Total
CnFGVI-positive 1 35 36
CnFGVI-negative 4 32 36
Total 5 67 72
p=03570

¢) Differences in conidiation between tree species, inoculated with CnFGV1-positive strains

Pycnidia formed No pycnidia formed  Total

Quercus suber 1 17 18
Castanea sativa 1 17 18
Total 2 34 36

p=10

d) Differences in conidiation between tree species, inoculated with CnFGV1-negative strains

Pycnidia formed No pycnidia formed  Total

Quercus suber 3 15 18
Castanea sativa 4 14 18
Total 7 29 36

p=10

e) Differences in formation of necrosis between tree species, inoculated with CnFGV1-positive strains

Necrosis formed No necrosis formed  Total

Quercus suber 0 18 18
Castanea sativa 1 17 18
Total 1 35 36

p=10

f) Differences in formation of necrosis between tree species, inoculated with CnFGV1-negative strains

Necrosis formed No necrosis formed  Total

Quercus suber 2 16 18
Castanea sativa 2 16 18
Total 4 32 36

p=10
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1. ORFfinder BLASTp search of the complete genome M10544
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Label Strand Frame Start Stop Length (nt|aa)

ORF2 + 2 758 6070 5313 | 1770
ORF1 + 1 6448 10119 3672 | 1223
>Sequence
758 6070 CDS

protein_id 1cl|ORF2

product unnamed protein
6448 10119 CbDs

protein_id 1cl|ORF1

product unnamed protein

>1cl|ORF2

MVDRLTGHVFLDRKPKQSVRHPRMMDSQQTLALNEAGSSASRSAVAQQTT
IGRGCNLDSYFPASIRTHNFALAHGVKLSKSIAQWSLTSSTSGGRVPALP
GVEHSCCAELECSANVCCGCTSTVERAERWSLPHPEGADGWVKSQAEEAP
IRWNDCPPFRSMVMRADQSTGHPPVMDSYGYSALTEAGSSASRSAVAQQON
TIGRDGNLDSHNIASVSTSGCPCGYKHGKDFECYALLANGVVPALTNYSP
SPAIARTRQFKRAISFETDLTALVAAERS INLASQVKYEFNPACSCRINE
VGSLVQGQCSVPHTLYQIPSLNRWCDGTTSATAGGCYLALWSGWARPAVM
RLLGRAPTAEATLHLLGNTHKCMRHDSWRFCAVRGGTEFVHILPDRFGVS
GKTLLRAMPASSRVGFSECVVNTTHSASFTRYEQLSDSPFFSLLIRSLLI
SFVFSFVYGALDFGERILCKQIPKHFPTPRSLRKNGYCYLELFHPIWHPF
VASLLGPKPPIRILRFLYVTLPFLFDFRVNFIVAKDMLDCDGRPVYHVFA
TTGGSEVGRTARGVLWALDADARLGQFTPSPEDQDTSSQLLAKSSVAVNA
IAPLGGVRQVPTSLPIPQISPGFTRRWAPNIFPTSLTSQPLEWVRDAQGH
LALSRESEFTYHYPEDSSLSRLPTRFSATLLSKWFFRREVDEAGCVTTAY
NRRFEPDTPSRTTLDEFSAIGQVLDGNMSLDVLKDADAGGSFSRALGSRN
ORLVPGWEAGVIPRWLOFRDFAIKAAARRAYKEFCFRVASRYTLATVASD
VCSNVPEYERHVIDTTTDVQIIHINAEPIIAPPQPNQPPPIPQWGEAALW
TPAMLQAVLDGRAQF IDGESYTREELAEIIACLAPSTHDNVPHLRRPVDP
NDPDTKETMLPSCARYSYPNGVTHIIVHHGNAPLPSIQDQONWIAQHAFSF
PSAMTLSTIIRSYSVRHSLEDLFVWAFEAVAYRSVGYTFADALGTNEPTA
TDDIIHASGVPDLFLPRNCTGFAYFDCFFVPVSTTPELESYLSAPTEVFV
SSISLAAHFRAVSIAWGAKAGSLLGRVFNLAANQGNQFLRNHRTKWLRMF
YGELNVWSALHANTMGFQYGFAPSPTTRRTESNMLPNWWRDYCTPTLVNH
YLELWAMQVIPVFQVLPYYSREAKNSHVEWAPGTPDQTASLVSFNHDRKV
RLAREVDVLEGHSWLGDGGAEYNSQFYYAQGNNGRFAYEGAQPKARFSFW
OGSYARSFPVTPQAATPISLSNGRLNDPFADFILPGSFQSYRMLDDKIIN
WGVNEVSEHQLTNSEARRWWLASKGTAHVSLMVNYVSPISQHYELDDLAD
YSVTIWEKDGRFAALTFSNLNELLTKDNFNPTNIEESQKPFQTRFDSAPH
RFEQLRPTRVTNNRS SHAKEARPALSSATDINRRIAELRRPQAGNITYET
KYPLHADDLPKMNSYDVNVTKDGFEYPQNMAPNDLSFTPADRLKKIQEAQ
AHLDQQFQEYFAEQQQQQAINRTRLQANRVASPATTRPIAPVPRRKARLP
SVINYPAPEPASYHKGRQSYVANKPLPPQPKPLVPNDAPAAGAQQAAIDL
ATLNARRGSLRPAVHTVQGRRSLSPRANYLQRRAHDTSVPDEPARLHHVR

10



ERPQSQPIVSDPSDRGAALKSLEWSNPKPFLPPHDKEWQLSQSIEDFPPL
PEQRPPPLDSSDHLDTADTSRIRNQPGNSSSQVDLSQIDWNGGPDAVKAS
ILDAFTTKASERVDMNNPKN

>1cl|ORF1
MSSEPCQVNDTIYRLYHNLEADQYSCATRVLTILGLRDIPHERFKDVSKL
GMHRPTLKFQLIRCFDPSFLLTEIDTSVDSLDTNIVNSIMLAHLEELPAR
ATHDMEVVLFLFNDHISLALAESFIRRHSQVIEGALDRPHPNFRSVSQFP
PVSGRAGAKVFLRPINLMSLGRPTILQCALMNVITRIGPNRDWQAIIPIA
LLLLQYLQIGGNDLMFFFCVNPHILDLDTAKLAKRLKELHAY IRVNLRLP
RFAFLNLNSIGQREWARHLYGLETLVGRSELLELDITEEFKMRVADPALR
GVPELVRDRSGNFSYIRFDTSEYTRLLPQIANQMVESLLKEKVVLNDMHE
FFQSRLFWGASGGAPGAQVEWEDGTRLRLNKRGALLGLKERQIRDILDSV
NNPQFSDPVQWSVNALKFESGKLRSILNTVLEHYVIQGYISHHVDANVNQ
NTWYSVGQHNSARISNHLRRLDDLSKNVGFMWDYSDFNINHTFILMAQHT
LAMVEGLIRRGKTSGITPERMRVISRDLHKAAAYTVIARFNTYLHDHDSQ
LTIKTARGLOSGERQTSRINSDCNYIDTLFVRLVSKRFFGYDVLNPVADH
SGDDAFETTKNYSDGMFAAALYNLTGAAGQAHKILMSYPSRGGGLGEYLR
LAYDAANRKVCGYPIRAMMGLIHGEFFSNPIPQPNERAAAFLNQAQKLRR
RGFNVPDKLLKSIINANCFLVYTSDSGVKFTYRPNLTLTVLPSILGGVGV
QEDDKSLVTAQLPISFKYGRDGGLSCVAISPLLCDLRYESLSHTIDFVTL
DDVIYKVANITGLTEQCIKTGNWDQYYALGRVYYTRYITGLKSSSVNSSR
VIIASNHLAMLKNNGFVLAYTSNTRTGDRFKQHAQNYLERLGSGVIRVTN
XRKLVSHLLEISSVAPHPIGVIYPYNTNPKPLPLYQAPRIQAKETIKSSK
AQIPDIGVLYRFNVTRIGPLYDDIAKSTLTGGWPKAAMNESLAEYGRALV
EWEKQTAIEYRFELLRNLPSITRVKRYIENCLPEYLGLSGASSHGLPIFL
RTVQGYPNCOKVKHNYAANSALMRPLGLSVEKALNLLIEHAPGNTMLOKT
ISVLKHPSLGSKAQNMLITKLTFLEKYSNSTPEAQRALFQYFTGDWSLVP
PAASQWSSDFTTLIRDLTLAGLEGDHFTPFSMQHALTLOPVTRALHIHYI
EKIVFNATISTLHRYFPGIILQOD

EE RS S S S S SRS SRS SRR R R SRR EEEEEEEEEEEEEEEEEEEEEEE

2. NCBI Conserved Domain search of ORF1l Jul 16 2021

khkkkkkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdkk

CDD - this is a superset including NCBI-curated domains and data imported from Pfam, SMART, COG,
PRK, and TIGRFAM.

Pfam - a mirror of a recent Pfam-A database of curated seed alignments. Pfam version numbers do
change with incremental updates. As with SMART, families describing very short motifs or
peptides may be missing from the mirror. An HMM-based search engine is offered on the
Pfam site.

Name Accession Description
Interval E-valu
RARP_4 pfam02123 Viral RNA-directed RNA-polymerase; This family includes RNA-dependent RNA
polymerase proteins ... 257-674 3.51e-24

Viral RNA-directed RNA-polymerase; This family includes RNA-dependent RNA polymerase proteins
(RdRPs) from Luteovirus, Totivirus and Rotavirus.

Pssm-ID: 280316 Cd Length: 465 Bit Score: 107.55 E-value: 3.5le-24

10 20 30 40 50 60 70
80

....*.... ....*---- ----*---- ----*---- ----*---- ----*---- ----*----

1cl|ORF1 257 LNSIGQR--
EWARHLYGLETLVGRSEL1ELDITEEFKMRVADPalrgvpelvrdrsgnfsYIRFDTSEYTRLLPQIANQOM 334

Cdd:pfam02123 99 LKSLGLNasSPGPKLVEGNPLLGRGVT-NVDWEEEAKNRVDLA=-—=====m—m———————
VVCRLVLLPMEELRAHIDAV 160

....*....

90 100 110 120 130 140 150
160

*

*

lcl|ORF1 335 VESLLKEKVVLNDMHEFFQSRLFWGASGGaPGAQVEweDGTRLRLNKRGALLGLK-
ERQIRdAildsvnNPQFSDPVQWSVN 414

Cdd:pfam02123 161 LDELVVRRGLCDPIRLFVKNEPLWCVNGH-PDHKLR--EGRLRLLSSVSLVDQLVRRMLF-—-—————
EPQNNNEIAWWGS 230

*

*

*

*

*

*

170 180 190 200 210 220 230
240
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....*.... ....*....

lcl|ORF1 415 —-———- ALKFESGKLRSILNTVLEHYVIQGYISHHV-
DANVNQONTWYSVGQHNSARISNHLRRLDD1sKNVGFMWDYSDFN 488

Cdd:pfam02123 231 vpskpSMKLEHGKSRAIYACDTRSYLAFEYLLAPVeKAWANKSVILNPGEGDISGFDWSVQDWKR-—
GGVSLMLDYDDFN 308

250 260 270 280 290 300 310
320
R SN D S U U D S DT S B S DS DTS
1cl|ORF1 489 INHTFILMAghtlAMVEGLIRRgktsgitpermrvISRDLHKAAAYTVIARFN-
TYLHDHDSQLTIKTARGLQSGERQTS 567
Cdd:pfam02123 309 SQHSTESMR——-——AVFERLRRR————————————— LPDEPAEAAD-

WLVCSMDsMYQLSDGTLLAQRVPGTLKSGHRATT 370

330 340 350 360 370 380 390
400
lcl|ORF1 568 RINSDCNYidtLFVRLVSKRFFGYdv1nPVADHSGDDAFETTKNYSDGMFAAALYNLTGAA-
GQAHKilmsyPSRGGGLGE 647
Cdd:pfam02123 371 FINSVLNC---AYAELAGAPWADV----PTSIHMGDDVLEGLRTPADATSLLDKYARLGFKVNPSK-————
QSVGHTIAE 438
410 420
lcl|ORF1 648 YLRLAYdaANRKVCGYPIRAMMGLIHG 674

Cdd:pfam02123 439 FLRVAF--CSHEVRGYLARAIASLVSG 463

Blast search parameters

Data Source: Live blast search RID = F32HN992016

User Options: Database: CDSEARCH/cdd Low complexity filter: no Composition Based Adjustment:
yes E-value threshold: 0.01 Maximum number of hits: 500

References:

Marchler-Bauer A et al. (2017), "CDD/SPARCLE: functional classification of proteins via sub-
family domain architectures.", Nucleic Acids Res.45(D)200-3.

Marchler-Bauer A et al. (2015), "CDD: NCBI's conserved domain database.", Nucleic Acids
Res.43(D)222-6.
Marchler-Bauer A et al. (2011), "CDD: a Conserved Domain Database for the functional annota-

tion of proteins.", Nucleic Acids Res.39(D)225-9.
Marchler-Bauer A, Bryant SH (2004), "CD-Search: protein domain annotations on the fly.", Nu-
cleic Acids Res.32(W)327-331.

khkkkkkkkhkhkhkhkhkhkhkhkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhdhdhhhhdhhdkk

3. UniProt BLASTp alignment of the complete genome M10544
khkkkkhkkkhkhkhkhkhkhkhkhkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhdhhhhhhdkk

BLASTP 2.9.0+

Reference: Stephen F. Altschul, Thomas L. Madden, Alejandro A.
Schaffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David J.
Lipman (1997), "Gapped BLAST and PSI-BLAST: a new generation of
protein database search programs", Nucleic Acids Res. 25:3389-3402.

Reference for composition-based statistics: Alejandro A. Schaffer,
L. Aravind, Thomas L. Madden, Sergei Shavirin, John L. Spouge, Yuri
I. Wolf, Eugene V. Koonin, and Stephen F. Altschul (2001),
"Improving the accuracy of PSI-BLAST protein database searches with
composition-based statistics and other refinements", Nucleic Acids
Res. 29:2994-3005.

Database: uniprotkb_viruses
5,056,524 sequences; 1,856,704,045 total letters

Query= EMBOSS_001
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Query ORF2: 25 best matches

P T R R S R T R T R T SO N HO RO T N O S MO S N MO R W
+t+++++++++++++

Length=1770

Sequences producing significant alignments:

TR:H6UNN1 H6UNN1 9VIRU Putative structural/gag protein OS=Fusarium...
TR:H6UNM9 H6UNM9 9VIRU Putative structural/gag protein OS=Fusarium...
TR:AOA7G4WLZ4 AOATG4WLZ4_ 9VIRU Structural/gag protein OS=Trichoder...
TR:AOA1P8DF80 AOA1P8DF80_ 9VIRU Putative structural/gag protein OS=...
TR:AO0A514DCE7 AOA514DCE7_9VIRU Uncharacterized protein OS=Totiviri...

TR:A0A514D1MO AO0A514D1MO_9VIRU Uncharacterized protein (Fragment)

TR:AO0A7S5WLV3 AOA7S5WLV3_9VIRU Uncharacterized protein OS=Macropho...
TR:AO0A515KU39 AO0A515KU39_9VIRU Uncharacterized protein OS=Macropho...
TR:AO0A7S5WLX7 AOA7S5WLX7_9VIRU Uncharacterized protein OS=Macropho...
TR:AO0A7S5WLV4 AOA7S5WLV4_9VIRU Uncharacterized protein OS=Macropho...
TR:AO0AOM4L069 AOAOM4L069_ 9VIRU Uncharacterized protein OS=Macropho...
TR:AO0A7S5WLW1 AOA7S5WLW1_9VIRU Uncharacterized protein OS=Macropho...
TR:AOAQ0A7DSJ8 AOAOA7DSJ8_9VIRU Uncharacterized protein OS=Botrytis...
TR:E7BMX6 E7BMX6_9VIRU Uncharacterized protein OS=Grapevine associ...
TR:A0A2Z1Q370 AO0A2Z1Q370_9VIRU Uncharacterized protein OS=Fusarium...
TR:AO0A7LI9R666 AOATLIR666_ 9VIRU Uncharacterized protein OS=Botrytis...
TR:A0A346P9C1 AOA346P9C1_9VIRU Uncharacterized protein OS=Trichode...
TR:AO0A2Z5WAE5 AOA2Z5WAE5_9VIRU Uncharacterized protein OS=Rosellin...
TR:I1Y9U4 I1Y9U4_9VIRU Uncharacterized protein OS=Sclerotinia scle...
TR:AO0A2L1GG75 AOA2L1GG75_9VIRU Uncharacterized protein OS=Rosellin...
TR:AO0A1B4ZA68 AOA1B4ZA68_9VIRU Uncharacterized protein OS=Fusarium...
TR:AO0A2Z1Q3B3 A0A2Z1Q3B3_9VIRU Uncharacterized protein OS=Fusarium...
TR:D0TZ29 DOTZ29_9VIRU Uncharacterized protein OS=Fusarium gramine...
TR:AO0A7G3W8V4 AOA7G3W8V4_9VIRU Uncharacterized protein OS=Monilini...
TR:AO0A2Z5WAD8 AOA2Z5WAD8_9VIRU Putative structural protein OS=Rose...
TR:AOA3G8EWB1 AOA3G8EWB1_9VIRU Uncharacterized protein OS=Scleroti...

P T R R S R T R T R T SO N HO RO T N O S MO S N MO R W
++++++++++++++

Query ORFl: 25 best matches

P T R O S R T R T R T SO N HO RO T R O S N S N WO R W
++++++++++++++

Length=1223

Sequences producing significant alignments:

TR:H6UNN2 H6UNN2_9VIRU RNA-directed RNA polymerase OS=Fusarium vir...
TR:H6UNNO H6UNNO_9VIRU RNA-directed RNA polymerase OS=Fusarium vir...
TR:AO0A7G4WLZ5 AOA7G4WLZ5_9VIRU RNA-directed RNA polymerase OS=Tric...
TR:AOA1P8DF89 AOA1P8DF89_ 9VIRU RNA-directed RNA polymerase OS=Tric...
TR:AO0A514DCG4 AO0A514DCG4_9VIRU RNA-directed RNA polymerase OS=Toti...
TR:AO0A346P9C2 AO0A346P9C2_9VIRU RNA-directed RNA polymerase OS=Tric...
TR:AOAQOA7DRW1 AOAOA7DRW1_9VIRU RNA-directed RNA polymerase OS=Botr...
TR:AOA7L9R691 AOA7LI9R691 9VIRU RNA-directed RNA polymerase OS=Botr...
TR:AO0A0S4GAY8 AOA0S4GAY8_ 9VIRU RNA-directed RNA polymerase OS=Scle...

TR:I1Y9U5 I1Y9U5_ 9VIRU RNA-directed RNA polymerase OS=Sclerotinia

TR:AO0A7G3W8V5 AO0A7G3W8V5_9VIRU RNA-directed RNA polymerase OS=Moni...
TR:AO0A0S4GA48 AOA0S4GA48_9VIRU RNA-directed RNA polymerase OS=Scle...
TR:AOA7S5WLV9 AOA7S5WLV9_9VIRU RNA-dependent RNA polymerase OS=Mac...
TR:AOA7S5WLW9 AOA7S5WLW9_9VIRU RNA-dependent RNA polymerase OS=Mac...
TR:AO0A2Z5WAE4 AOA2Z5WAE4_ 9VIRU RNA-directed RNA polymerase OS=Rose...
TR:AOA7S5WLX4 AOA7S5WLX4_9VIRU RNA-dependent RNA polymerase OS=Mac...
TR:AO0A3G8GGF4 AOA3G8GGF4_9VIRU RNA-directed RNA polymerase OS=Rose...
TR:AOA7S5WLW5 AOA7S5WLW5_9VIRU RNA-dependent RNA polymerase OS=Mac...
TR:AO0A515KU26 AO0A515KU26_ 9VIRU RNA-directed RNA polymerase OS=Macr...
TR:AOAOM5KKP5 AOAOM5KKP5_ 9VIRU RNA-directed RNA polymerase OS=Macr...
TR:AO0A514D1L9 AO0A514D1L9_9VIRU RNA-directed RNA polymerase (Fragme...
TR:A0A2Z1Q354 A0A271Q3S4_9VIRU RNA-directed RNA polymerase OS=Fusa...
TR:A0A2Z1Q375 A0A2Z1Q375_9VIRU RNA-directed RNA polymerase OS=Fusa...
TR:D0TZ30 DOTZ30_9VIRU RNA-directed RNA polymerase OS=Fusarium gra...
TR:AO0A1B4ZA62 AOA1B4ZA62_ 9VIRU RNA-directed RNA polymerase OS=Fusa...
TR:AOA3G8EX21 AOA3G8EX21_ 9VIRU RNA-directed RNA polymerase OS=Scle...
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Score
(Bits)

1003
950
835
829
531
503
468
463
434
432
430
430
415
412
413
409
409
393
387
388
370
364
363
254
166
164

Score
(Bits)

740
736
717
710
555
549
540
531
528
521
520
520
512
507
505
500
499
490
491
485
479
480
472
469
452
381

Value

o O o
o O o

0.
le-159
4e-154
2e-137
6e-135
le-125
5e-125
2e-124
3e-124
6e-119
4e-118
2e-117
4e-117
6e-116
7e-111
2e-109
4e-109
le-103
le-101
5e-101
4e-69
5e-39
6e-39

Value

o © o
o © o

7e-175
le-171
3e-168
7e-165
9e-164
5e-161
le-160
2e-160
2e-158
6e-157
2e-155
3e-153
3e-153
5e-152
3e-150
4e-150
3e-149
le-145
le-142
9e-142
3e-135
4e-110



Query ORF2: query sequence and 24 best matches aligned

P T R R T T R T S N HO N T RO O S N T R O R 1

P T S R R T R T R T S N N RO S R T S O S N S RO O S W1
++++++++++++++++

CLUSTAL 0(1.2.4) multiple sequence alignment

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU

TR|AOA7G4WLZ4 | AOATGAWLZ4_
TR|AOA1P8DF80 |AOALP8DF80_
TR|AOA514DCE7 |AOA514DCE7_
TR|AOA514D1MO |AOA514D1MO_
TR|AOA7S5WLV3 |AOA7S5WLV3_
TR|AO0A515KU39 |A0OA515KU39
TR|AOA7S5WLX7 | AOA7S5WLX7_
TR|AOA7S5WLV4 | AOA7S5WLV4_
TR|AOAOMAL069 |AOAOMALO69
TR|AOA7S5WLW1 |AOA7S5WLW1_
TR|AOAOA7DSJI8 |AOAQA7DSJS
TR|A0A2Z1Q0370 |A0A2Z1Q370_

TR|E7BMX6 | E7BMX6_9VIRU

TR|AOA7LI9R666 | AOATLIR666
TR|AO0A346P9C1|A0A346P9CL
TR|AOA2Z5WAES | AOA2Z5WAES
TR|AO0A2L1GG75|AO0A2L1GGT75_

TR|I1Y9U4|I1Y9U4_9VIRU

TR|AOA1B4ZA68 | AOALBAZA6S_
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_

TR|D0TZ29|D0TZ29_9VIRU

TR|AOA7G3W8V4 |AOATG3W8V4_
TR|AOA2Z5WADS | AOA2Z5WADS_

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU

TR|AOA7G4WLZ4 | AOATGAWLZ4_
TR|AOA1P8DF80 | AOALP8DF80_
TR|AOA514DCE7 |AOA514DCE7_
TR|AOA514D1MO |AOA514D1MO_
TR|AOA7S5WLV3 |AOA7S5WLV3_
TR|AO0A515KU39 |A0OA515KU39
TR|AOA7S5WLX7 | AOA7S5WLX7_
TR|AOA7S5WLV4 | AOA7S5WLV4_
TR|AOAOMAL069 |AOAOMALO69
TR|AOA7S5WLW1 |AOA7S5WLW1_
TR|AOAOA7DSJI8 |AOAQA7DSJS
TR|A0A2Z1Q0370 |A0A2Z1Q370_

TR|E7BMX6 | E7BMX6_9VIRU

TR|AOA7LI9R666 | AOATLIR666
TR|AO0A346P9C1|AO0A346P9CL
TR|AOA2Z5WAES | AOA2Z5WAES
TR|AOA2L1GG75|AO0A2L1GGT75_

TR|I1Y9U4|I1Y9U4_9VIRU

TR|AOA1B4ZA68 |AOALBAZAGS_
TR|A0A2Z103B3 |A0A2Z1Q3B3_

TR|D0TZ29|D0TZ29_9VIRU

TR|AOA7G3W8V4 |AOATG3W8V4_
TR|AOA2Z5WADS | AOA2Z5WADS_

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU

TR|AOA7G4WLZ4 | AOATGAWLZ4_
TR|AOA1P8DF80 | AOALP8DF80_
TR|AOA514DCE7 |AOA514DCE7_
TR|AOA514D1MO |AOA514D1MO_
TR|AOA7S5WLV3 |AOA7S5WLV3_
TR|AO0A515KU39 |A0OA515KU39

MVDRLTGHVFLDRKPKQSVRHPRMMDSQQTLALNEAGSSASRSAVAQQTTIGRGCNLDSY

9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU

OV T RU oo o
OV T RU oo o o
OVIRU —————m oo MAFSGNTERQTRLESSASQP-—————————— o
OV T RU o o o
OVIRU —————m oo MTMH-——————————— AD———— e

9VIRU
9VIRU

9VIRU
9VIRU

FPASIRTHNFALAHGVKLSKSIAQWSLTSSTSGGRVPALPGVEHSCCAELECSANVCCGC

9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU
9VIRU

9VIRU
9VIRU
9VIRU
9VIRU

9VIRU
9VIRU

9VIRU
9VIRU

TSTVERAERWSLPHPEGADGWVKSQAEEAPIRWNDCPPFRSMVMRADQSTGHPPVMDSYG

OVIRU  — o oo o MASFN
OVIRU = oo o MASFN
OV T RU oo o
OV T RU oo o
OV T RU = o o o o
QVIRU —————m—mmmmmmm MVCDGWSSPME———————————— o QTNVLLGSAREWRDNT
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TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z1Q0370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU

TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1 |A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AO0A2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU

TR|AOA1B4ZA68 |AOALB4AZA68_9VIRU
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU

TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|AO0A515KU39 |A0OA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z1Q0370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1|A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AO0A2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU
TR|AOA1B4ZA68 | AOALB4AZA68_9VIRU
TR|A0A2Z103B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU
TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|A0A515KU39 |AOA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z1Q370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
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PNPEGPMW—-——-— TDDAQMGLQDGSKQFIDAEGLSEEELIELISVLAPVRSGNQLLQMES
VNPEAALF—-———-— TQAAFSGLKTGTAQLVDAEGLSEDELIELISAIVPLESANIPLLST-
VNPEQPMW————— EDIAQAGLRAGSKQFVDASDLSEQEVIELLSAMVPTEPGQSVRLRAA
VNPEAALF————-— TQAAFSGLKTGTAQLVDAEGLSEDELIELLSAIVPVESANIPLLST-
VNPEAALF—-———-— TQAAFSGLKTGTAQLVDAEGLSEDELIELLSAIVPVESANIPLLST-
LNPEAPFW————-— DPAAQLELTEGYKQFFDVSGMSKEQIAALIGCLDSTDLDRVPRLHID
VNPEAPLW————— TQAAQDGLAVGTKQFIDAQGMSIDQVAELVGVMSPLTVDNLPSLRLV
VNPEAPLW————— TQAAQDGLAVGTKQFIDAQGMSIDQVAELVGVMSPLTVDNLPSLRLV
VNPEAALF—-———-— TQAAFSGLKTGTKQFVDAEGLSEDELVELLSAIVPVEHANIPLLRT-
ONPEAPLF--——-— APGAFEGLKNGTKQFIDAEGLSEVEVVELLSAIVPQSRPQRLQFSRI
ONPEAPLF--——-— APGAFEGLKNGTKQFIDAEGLSESEVIELLSAIVPQGRQORLQFSKV
GNPEAPLF--—--— TAAAFNGLRNGTKQFIDAEGLSLEELRELLAAIVPCDEANIPHVRYS
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TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
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TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
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TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1 |A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AOA2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU
TR|AOA1B4ZA68 | AOALB4AZA68_9VIRU
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TR|D0TZ29|D0TZ29_9VIRU
TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
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TR|AOA346P9C1 |A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AO0A2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU
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RHSLEDLFVWAFEAVAYRSVGYTF-ADALGTNEPTA----TDDITHASGVPDLFLPRNCT
RHALEESLIDAFDNALYRCTGFSF-AEARGSDPNSA----TREIVDSSGSSALFLPRNNT
RHALEDVILAAFDASIYRCVGYPF-AAALGADRHKH----SNVHVDSSGSAALYMPPNIT
RHDLSTQFADAIDMAVYRCVGYSF-EDCFGTSNDRR----TDDIIDGSGNSELFIPRNNT
RHDLSTQFTDAIDMAVYRCVGYSF-EDCFGTSNDRR----TDDIIDGSGNSELFIPHNNT
RHGAERDIIDALETVMYRGVGYHS-DDFINRRKNYT----SGEVLHSDGNWEFHSLRNYT
RHDLSSHFEDAIQTALYRTVGYKS-ADARGADPDKI----DNSILDADGHSRLYVPRNNT
KHNAIRDLEQGLEAMLYRGVVFKS-DNITGKRENLG----SKQYINADGNWQLHLPRDMT
KHNAIRDLEQGLEAVLYRGVVYKS-DNITAKRENLG----SKQYINADGNWQLHLPRDLT
KHNAIKDLENGLEAVMLRGFVYKS-NMIRNRRANLR----SRQYINADGNWGLYLPRDKT
KHNAIKDLENGLEAVMLRGFVYKS-NMIRNRRANLR----ARQYIHADGNWGLYLPRDKT
KHNAIKDLENGLEAVMLRGFVYKS-NMIRNRRANLR----SRQYINADGNWGLYLPRDKT
KHNAIKDLENGLEAVMLRGFVYKS-NMIRNRRANLR----SRQYINADGNWGLYLPRDKT
RHGAAQDIDDALEILMARIVLYTNSTQLRGLRNNAP----VGEYINSDGHYEMHLPLAKT
RHNASDHVDFGLELAMARNSIFSM-RDFLSRRDNCP----RHSYTHSDLNNEIHLPRMYT
RHGAAQDIDDALEILMARVVLYTNSTQLRGLRNNAP----VGEYINSDGHYEMHLPLAKT
RHGAAQDIDDALEVLMARIVLYTNSTQLRGLRNNAP----VGEYINSDGHYEMHLPLAKT

KLXIAEDYQTGLDLALHHGVVYRN-AD---IYNRLPNAPNQHNLIYASGNDELFLPRNVS

KYGARSAIDIGCEYAMHKGVVYPV-AGPRGIRGRKPSENSSTRYLYSDGCDEMHLPRDRT
KYGARSAIDIGCEYAMHKGVVYPV-AGPRGIRGRKPSENGSTRYLYSDGCDEMHLPRDRT
RHGAADDIDNALETLISRIVMYTNSTQLRGLRTNAP----TGVYINSDGHYELHLPIAKT
RHGAGSDIEDAAELLISRIALYSTGSGLRGLRNNAP----NQEYINADGHYELHLPHSKT
RHGAGTDIDDAAELLISRIALYSTSSGLRGLRNNAP----NQEYINADGHYELHLPLSKT
RHGASEDVDTAMELLIARIVMYHPNVGLRGLRNNVP----QDRYINADGHYSFHLPRAKT
RHGAAEDIDNAMETLMSRIVMYTNSTQLRGLRNNAP----TGVYINADGHYELHLPLAKT

TTGAVKDCWDALDLALHTQNFSIPSLDLVGLRDGVR---GLNRWTSCGGTQELSLPRDYT

GFAYFDCFFV--PVSTTPELESYLSAP-TEVFVSSISLAAHFRAVSIAWGAKAGSLLGRV
ARAYFDVFFS--PLATTSAIENLLSST-AKQYVHYGSLLGHVRATSLAWAGKSASLVDSV
IRGYFDVFFS--PAPNSSNLENLLAMS-GKHLLHTGTLVNHCRATSLAWAGKSASILGVT
AGDYFDIFFT--PAPIDRDVEVFLSLQ-TKQLTHSASLAVHTRTVAYNWAAKAGSMLGDI
AGDYFDIFFT--PAPIDREVEVFLSLQ-TKQLTHSASLAVHTRTVAYNWAAKAGSMLGDI
AGGYFDALRV--PVPLDQKIQYSLALP-SEELINNLIFVSHARATSLSWAAFALSMTGRT
RWGYFDVFYQ--PVALSSVVERFLSYS-PREIVNIGTILPFCKAIALNWASKALTLLGDE
ASAYFDALRV--PLEPSPQLQYVLAMH-PREVVQNSVLINHARAVSLNWAAYALSMLGQQ
ASAYFDALRV--PLEPSPKIQYMLAMH-PREVVQNSALVNHARAVSLNWASYALSMLGQQ
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SSAYFDALRV--PLEPSPMIQYMLQOMQ-PREVVKNALFLCHSRAVSLNWASYAISMLGQQ
SSAYFDALRV--PLEPSPMIQYMLQOMQ-PREVVKNALFLCHSRAVSLNWASYAISMLGQQ
SSAYFDALRV--PLEPSPMIQYMLQOMQ-PREVVKNALFLCHSRAVSLNWASYAISMLGQQ
SSAYFDALRV--PLEPSPMIQYMLQOMQ-PREVVKNALFLCHSRAVSLNWASYAISMLGQQ
GSAYFDSFMV--PHAMTGDLPAFASLP-ARSVINNGVLFAQARAAALNWAAAAWSMSGRS
AGAYVDAFLT--PGTVSAQTDLALELK-PCEVVNNAALIGFFRTTAINWAAYSLSAYGRV
GSAYFDSFMV--PHAMTGDLPAFASLP-ARSVINNGVLFAQARAAALNWAAAAWSMSGRS
ASAYFDSFMV--PHAMTGDLPAFASLP-ARSVINNGVLFAQARAAALNWAAAAWSMSGRS
VDGYFVPFFE--PGVLQDSQPEMLAPNRRDDITHVQSLISHARAVSLNWAAKAVTLLGQH
FIGYFTPFLT--SGTLSDLAATTLAPEVNVRLMSAQALVAHTRATSLNWACKSITMLGDQ
FIGYFTPFLT--SGTLSDLAATTLAPEVNVRLMSAQALVAHTRATSLNWACKSITMLGDQ
APAYFDSFMV--PHAQTGDLPAFASLP-ARSVINNGVLFAQARAAALNWAGAAWSMAGRS
ASAYFDCFFV--PCFDTGTLGFFSSLN-PPELINQGVLFGNARAVSLNWAATAWSMVGRS
ASAYFDCFFV--PCLDSGTLGYFSSFS-APELINQGVLFGNARVVALNWAATAWSMVGRS
ASAYFDAQFL--PADDTTRLNEFLSFS-SRELVNSGVLFAQARATALNWATAAYSMYGRQ

ASAYFDSFMV--PHAQTGDLPAFASLP-ARSVINNGVLFAQARAAALNWAGAAWSMAGRS
PTAYFDCARTRVPMSYAPDISALLALS-PRRLFHTATLTAHAHAASLNWASFALSLRGYE
* . . P PR
FNLAAN----QGNQFLRNHRTKWLRMFYG-ELNVWSALHANTMGFQYGFAPSPTTRRTES
FSAPAA----GGNQFIRNHRDKWLRQYYS-ELNVWSALHANAQAHQFGFSPTRLTRRTES
WQQOMGA----PVNQFVRNHRDKWLRHYYG-ELNIWSALHANAMAYQYGFAPSPHTRRTES

WAAPLA---GAPNDYVRNHATKWLRNYYS-DINIWSGLAANAHATQYGFCASPLTRRTEL
WAAPLA---GAPNDYVRNHATKWLRNYYS-DINIWSGLAANAHATQYGFCASPLTRRTEL
WANLPG---NEANQFVANHIDVWLRTYNNENLDLWATVSANAMAYQYGYAPSQRARSTEA
WGMPVA----GGNQYLRNHWDKLARHYYQSTVTLWSTIHANALAHQYGFAQPPICRAMEQ
WGVAPG---TATNQFIRNHVDVWLRQYGIENINIWSTLHANAMALQYGFAPSSFARSTEG
WGVAPG---TATNQF IRNHVDVWLRQYGIENINIWSTLHANAMALQYGFAPSTFARSTEG
WAARPG---QVANQFVRNHIDAWLRRFGIENINLWSTAHANAMAHQYGFAPSPTARATEE
WAARPG---QVANQFVRNHIDAWLRRFGIENINLWSTAHANAMAHQYGFAPSPAARATEE
WAARPG---QVANQFVRNHIDAWLRRFGIENINLWSTAHANAMAHQYGFAPSPTARATED
WAARPG---QVANQFVRNHIDAWLRRFGIENINLWSTAHANAMAHQYGFAPSPTARATEE
WVNSPG---RENNSYVRNHIDVFLRKYSSDILNLWTSNHNNALAFHVGWSLSATARSTEA
WNRRPS---NEPDRRISSFMSVLTRTFSFDKITAWSTVHNNALAYQYGFGLSPSVRSTEA
WVNSPG---RENNSYVRNHIDVFLRKYSSDILNLWTSNHNNALAFHVGWSLSATARSTEA
WVNSPG---RENNSYVRNHIDVFLRKYSSDILNLWTSNHNNALAFHVGWSLSATARSTEA
WSAAAATPAAGLNMWLRNRIDAWIRDYYNSYSNPWSEMHINACATQFGFSITQRAAIMEA
WDARNV---RTANQWVRNHIDAIVRDYYNSYDNAWSNHFANTTATQYSYSPSRDMRILEG
WDARNA---RTANQWVRNHIDAIVRDYYNSYDNAWSNHFANATATQYSYSPSRDMRVLEG
WVNTPG---TENNSYVRNHIDVFLRKYSSDILNLWTSNHNNAMAFHVGWSLSAVARSTEA
WINLPG---MEGNPFIRNHIDVWLRRYSSDILNLWSSCHNNTLALQYGFGVDARVRATEA
WINLPG---TENNPFIRNHIDVWLRRYSSDILNLWSSCHNNTLALQYGFGVDSRVRATEA
WINSPG---TETNTYVKMHVDTWLRKYAAEPLNVWASAHNNALAFLVDWALSSKALATEA
WVNAPG---TENNSYVRNHIDVFLRKYSSDILNLWTSNHNNAMAFHVGWSLSAVARSTEA
WHAFTN--RAGVTQYTQAHLDSMVAQLRRSDVTVWHALHRIATAHMYGFAPALSTSLALG

*

NMLPNWWRDYCTPTLVNHYLELWAMQVIPVFQVLPYYSREAKNSHVEWAPGTPDQTASLV
GFVPGWWRPYVPPVLTNHYLELWSMHLMPTYQVLPYWDPDQSSSHVQWAKGTPDQTASLQ
GSVVDWWRAYTPPTLTNHYLELWAMQTIPVFQLLPYYDPREETSHVDWAAGTPDQTASLL
GRLPNWWRAYVAPYITNHYLELWCMQVMPTFQVLPYFDQNAQTSHVRWAEGTPDQSESRI
GRLPNWWRAYVAPYITNHYLVLWCMQVMPTFQILPYFDQNAQTSHVRWAEGTPDQSESRI
LRIAHFWSNFQIPTLTNHYHELWMME IMPTFQLLPYHDNEG-TSHPTWDSGSPAPVADFA
GEVTDWWLSFQAPYLANHYMELWAAKTMPMFQVLPYYDPDGETSHVQWPGDTPRPVQONWL
LSVLNWWTDYQAPYLANAYHELWMMEMIPSHQLLPFYDENT-PAHPTWVDGRPHPTTDFM
LTVLNWWTDYQAPYLANPYHELWMMEMIPSHQLLPFYDEDT-PAHPTWVDGRPHPTTDFM
LWVRNWWVDTQAPYLANPYLELWLMELIPSHQLLPFYDKEN-TVAPGQEPGSPMPALDFA
LWVRNWWVDTQAPYLANPYLELWLMELIPSHQLLPFYDKEN-VVAPGQEPGSPMPALDFA
LWVRNWWVDTQAPYLANPYLELWLMELIPSHQLLPFYDKEN-VVAPGQEPGSPMPALDFA
LWVRNWWVDTQAPYLANPYLELWLMELIPSHQLLPFYDKEN-IVAPGQEPGSPMPALDFA
NVVVNWWNDYHSPTLTNAYLELWQVECLPSHQVLPWDDRET-PSTVSWPSNTPFPVHDAY
GWLLDAHRDWVTPYVHNHYLELWAMKFIPTFQVLPYFDPEGSSSHVGWPSSLPNPIPAYE
NVVVNWWNDYHSPTLTNAYLELWQVECLPSHQVLPWDDRET-PSTVSWPSNTPFPIHDAY
NVVVNWWNDYHSPTLTNAYLELWQVECLPSHQVLPWDDRET-PSTVSWPSNTPFPIHDAY
GTVQAQWPAWQAPYLANHYCELWMMKMIPSFQVLPYYDREARTSKFIVNDDYGSAVPSLQ
QYVANVWQSFMVPTLTNHYHELWAMDMIPEYQILPYFDRAAQTHHVTVDANQPSIVGDMV
QYVASVWQSFMVPTLTNHYHELWAMDMIPEYQILPYFDRAAQTHHVTVDANQPSIVGDMV
NVVVNWWADYHVPTLTNAYLELWQVENLPSHQVLPWEDKET-PSTVSWPSNTPFPIHDAY
GRVVNWWSDHQAPYMVNPYHELWLAEKLPSHQTLPYDDANA-PSTVSWPAQTPFPISDMY
GRVVNWWSDHQAPYLANPYHELWLAEKLPSHQTLPYDDSNA-PSTVSWPSQTPFPISDMY
NVVVNWWSDFQAPYLTNPYHELWQCNMLPSHQLLPYHDVDN-PATITWPDNCPLPISDAH
NVVVNWWADYHVPTLTNAYLELWQVENLPSHQVLPWEDKET-PSTVSWPSNTPFPIHDAY
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TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|AO0A515KU39 |AOA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 |AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z1Q0370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1|A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AO0A2L1GG75 |A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU
TR|AOA1B4ZA68 | AOALB4AZA68_9VIRU
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU
TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|A0A515KU39 |A0OA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z10370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1 |A0A346P9C1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AO0A2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU
TR|AOA1B4ZA68 |AOALB4AZA68_9VIRU
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU
TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|AO0A515KU39 |A0OA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU

RTVAPIWQDRLAPYIANPYYEMWMLOMLPIHMKLPSK-——--— GTAMDWPDDAQKPLRSAY
. * 2 ok k gx sk *%
SFNHDRKVRLAREVDVLEGHSWLGDGGAEYNSQFYYAQG~-~---NNGRFAYEG-A--QPKA
SFSADKKIRLARETEAFPGHAWLGDGGADYNAQFYVAQG----NDGQFAFEG-G--RHKA
TFSREKKIRLAPEMENRPGYHWLGDGGAEYNAQFYAAQG----SNGQFSYEG-A--HPKS
SFRNNLNVRLAREFEAYPGHTWIGDGGSEFNSQFYAAQG----NDGQFAYEG-A--LTKV
SFRNNLNVRLAREFEAYPGHTWIGDGGSEFNSQFYAAQG-~---NDGQFAYEG-A--LTKV
SFQG--DVQLGRDLAAFTGRTWLGDGGYTHNAQFFAAQG-~---VDDQFRFEG-H--TPAF
AFNTARTLKAAREYDPIPGFSWLGDGGPEYNLQFYTAQG----NDGQWAKEG-G--AHKE
SFON--WVEVARDLSPFSGRTWMSDGGATRNAQFYVAQG----VKNQFRFQG-G--QPKF
SFON--WVEVARDLSPFSGRTWMSDGGATRNAQFYVAQG-~---VKNQFRFQG-G--QPKF
SFED--WVPVSRDLSPFSGCTWMSDGGMTRNAQFYAAQG-~---RNNQFRYEG-G--NPHF
SFED--WVPVSRDLSPFSGCTWMSDGGMTRNAQFYAAQG-~---RNNQFRYEG-G--NPHF
SFED--WVPVSRDLSAFSGCTWMSDGGMTRNAQFYAAQG-~---RNNQFRYEG-G--NPHF
SFED--WVPVSRDLSPFSGCTWMSDGGMTRNAQFYAAQG-~---RNNQFRYEG-G--NPHF
SFSSHLHVQVARDTPAEVGRTFMGDGGAIANAQHFAAVG----TIGGFRYED-AANAPKI
SFND--QVRLGRDMPPFLKQAWKQDGGFNRNAQFFAATG-~---LNGRYRHEG-A--AINV
SFSSHLHVQVARDTPAEVGRTFMGDGGAIANAQHFAAIG----SVNGFRFED-AANAPKI
SFSSHLHVQVARDTPAEVGRTFMGDGGAIANAQHFAAVG-~---SVNGFRYED-ATNAPKI
TFNASRELKVSREINAIPGRNYFGDGGSEYNGQFLAAQGGGIGGAGHWRFEN-AANAFRV
TYNSQREVKVGRDTTIFPGRNHIG-GGHEYNMQVYMAQGDFENNQQRWRFQP-GVQNRPP
TYNSQREVKVGRDTTIFPGRNHIG-GGHEYNMQVYMAQGDFENNQQRWRFQP-GVQNRPP
SFAAHLHVQVARDTPAEVGRTFMGDGGSTANAQHFAAIG----TLNGYRFES-AANTPAI
SFTONTRVELARDVPVETARSWMVDGGPTVNAQHYLAVG----NCLGYRFEQ-AANTPSV
SFSQNTRVELARDVPIETARSWMVDGGPTVNAQHYLAVG----RPTGYRFEG-AANTPNV
SFANHLDVELAKDFPAEAGRYWMGDGGSTANAQFFAATG----LSSGFRFQG-HHNA-AL
SFTAHLHVQVARDTPAEIGRTFMGDGGSTANAQHFAAIG----TLNGYRFES-AANTPAI
ET-DMPSLRVARALPAFHRRTFLQDGKMMYNLQHAASVPG---QTTHFRNDLVNPDTPAF
: * * % . .

RFSFWQ-GSYARSFPVTPQAATP-ISLSNGRLNDPFADFILPGSFQSYRMLDDKIINWGV
RLFFWD-GIYARSFPNAPVQGNL-LTMTNGALNQPFSDFLLPGSLLSYRHQIDRILSWGV
TVVFWE-GQYARSFPAAPNAGNY-ISMTDNVLGLPFSDFILPGSLASYRLTDDRNLNWGI
GLCRWD-GIYARQLPAAPVAGRA-ITL--GAAGSPFSDFILPGSLASYQFGNDRIQNWAV
GLCRWD-GIYARQLPAAPVAGRA-ITL--GAAGSPFSDFILPGSLASYQFGNDRIQNWAV
QLAYWQ-HQOMVHQFPQNPSAFTP---VWMATQGSPFADFLLPGSLAGINLERNRTYAWGV
QLMHGP-GETMDQPPVTPTPVPVQQHQYMGPLNNPWADFLLPGSLRSYQTHNRRIRNWST
KLSRWT-AQYQHQAPQNPADQDP---TWMEPLNSPFADFLLPGSLPALNMATNRVYAWGV
KLSRWT-AQYQHQAPQNPADQDP---TWMEPINSPFADFLLPGSLPALNMSINRVYAWGV
QLSRWA-ARFRHQAPQNTANVDI---AWMGDLNEPFADFILPGSMPCLRMEANRVYAWGV
QLSRWA-ARFRHQAPQNTANVDI---AWMGDLNEPFADFILPGSMPCLRMEANRVYAWGV
QLSRWA-ARFRHQAPQNTANVDI---AWMGDINEPFADFILPGSMPCIRMEVNRVYAWGV
QLSRWA-ARFRHQAPQNTANVDI---AWMGDLNEPFADFILPGSMPCLRMEANRVYAWGV
SIARWR-QRHAFQFPVAPASQAP---VWMAEPGSPFADFLSPGSMNSHNVEANVAYSYGL
SLMRWS-GDRIDQIPAPAGAQPV---QWLAPAGSNFSDFILPGSVVNYNHSRNRSYSFGF
SIARWR-QRHAFQFPVAPASQAP---VWMAEPGSPFADFLSPGSMNSHNVEANVAYSYGL
SIARWR-QRHAFQFPVAPASQSP---VWMAEPGSPFADFLSPGSMNSHNVEANVAYSYGL
LDPCWSETPYAYQLGQAWNRV---QTVYMAAPGNNFADFALPGTMRTFQEIDNKVLSWGF
MLPAYTQLEYSYQLANPWVTTTAQNVIWMEPIGSPFADFIQPGSLRHYIQAGNRLLAWAA
MLPAYTQLEYSYQLANPWVTTTAQNVIWMEPIGSPFADFIQPGSLRHYIQAGNRLLAWAA
SLARWR-QRHAYQFPVAPATQAP---VWLAEPGTPFADFLSPGSLNSHNVEANVSYSYGV
SLARWR-HRHPYQFPQAPANQNV---VWMDAGGSPFADFALPGSLPTVNLEQNVSYTHGL
SLARWR-QRHPYQFPQAPANQNV---VWMDAGGSPFADFALPGSIPTVNLEQNVAYTHGL
ALLRWR-NRSLSQLPQAPAAQEP---SWMGDLSTPFSDFLLPGSIATANISQONTAYSHAI
SLARWR-QRHAYQFPVTPATQAP---VWMAEPGTPFADFISPGSLNSHNVEANVSYSYGV
ELLSWE-YPTQYQLPAAPAGFQP---TWLAPAGSLFGAWLLPGSVQNYSSSRARIRANGI

*ke

NEVSEHQL-T-NSEARRWWLASKGTAHVSLMVNYVSPISQHYELDDLADYSVTIWEKD-G
SDGSNNQL-T-PLEIQRWWLASKGRAHTSLMVNYVSPFAQHYERDVLADYTVTIWEKD-S
KERTGVEL-T-PSEVRRWWSASKGLPHQSLMVNYISPFSEHYEVDALSNYTVTIWEKD-S
QPNPRRPL-T-NQEASRWWAASKGQSNVSLMVNYVSPIAEHIEIDSLADYSVVIWENQ-S
QPNPRRPL-T-NQEASRWWAASKGQSNVSLMVNYVSPIAEHIEIDSLADYSVVIWENQ-S
RLPTGAAHRS-DPIWRRWHQLGLQAPRQSLMVNYVHPLRERREIESLEDYSVLIWEDQ-N
ROQIRETPL-T-AREAHRWWSAANELPHQSLMVNYLHPFRERRAIEALSDYSVVLWEQD-N
HMPG-E--VD-PLVSRRWHSLSIEESNESLMINYIHPLREKRQIESLHDYSIFIWEKD-N
HMQADS--TD-PLVSRRWHSLSIEEPNESLMINYIHPLKEKRQIESLHDYSIFIWEKD-N
TMTD-H--GD-RQASRRWHGLSIGQGNNSLMINYVHPLKERREIEALQDYSIFIWEKD-N
TMTD-H--GD-RQASRRWHGLSIGQGNNSLMINYVHPLKERREIEALQDYSIFIWEKD-N
TMTD-H--GD-RQASRRWHGLSIGQGNNSLMINYVHPLKERREIEALQDYSIFIWEKD-N
TMTD-H--GD-RQASRRWHGLSIGQGNNCLMINYVHPLKERREIEALQDYSIFIWEKD-N
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TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z10370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU

TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1 |A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AOA2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU

TR|AOA1B4ZA68 | AOALB4AZA68_9VIRU
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU

TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|A0A515KU39 |A0OA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z1Q0370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1|AO0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AOA2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU
TR|AOA1B4ZA68 |AOALB4AZA68_9VIRU
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU
TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|A0A515KU39 |AOA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A221Q0370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1|A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
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-—-LQARQAERV-————— ARGRS-————— LPP--RPKAPSVQRQPSKR———————————— 1201
-------------------- VPQ-——-—-—SWRPG-PPRQRAQVR—————-P-———SSWPR 777

-——IAKRVAANT---KRHSEQRR—————— 2 oy 1137
-—-IAKRVAASS---RKHSEGRR—-———— 2 oy 1236
—-——IIARVAQNT---RKHNEARR—————— 2 oy 1114
—-——IIARVAKNA---RKHNEARR—————— 2 oy 1101
-——IIARVAQNT---RKHNEARR—————— 2 oy 1099
—-——IIARVAQNT---RKHNEARR—————— 2 oy 1114
~——TIQRRAS——————— FVPFGPTRPRP———VLTP———————————— 1203
----- ARVARTT----PPQRQSS—-——-—--SWVPR-SPGPRPIRHHSTESQ-———————-— 1262
~——IQRRSS-—————— o FVPFGPTRPRP———VLTP———————————— 1202
~——IQRRSS——————— o FVPFGPTRPRP———VLTP———————————— 1203
YQGLRKRVAHVQRTNTLPHRRSFSVNNVKSATATRPPRQSPRQSKSVA———————————— 1378
~—DEVKKL————————— EQRTRQT-KRGTS——-—-TQRTPSPRRQPHAP———————————— 1278
~—GEVKKL————————— DQRGRQT-KRGTS-—--TQSAPSPRRQPHAP———————————— 1292
~——IQRRSS——————— o YVPFGPTRPRP——-VLSP———————————— 1194
-——IADRVAKAK---VPTSPKPR—————— VKLPPTAPTPQP-—-PVVRAL-————————— 1212
-—-IAQRLAQAK---ATTSPKPR—————— VKLPPPPARPAH-—-SSPPTS—————————— 1217
---------- GL---TRSPPRPQ--—-——RHTPRSPPRPEGNRNHLRPASP——————--S 1220
~——TIQRRAS——————— o YVPFGPARPRP———VLSP———————————— 613

—~——ARNRMV-————— YLEHRFKN-—-LTEMAT-—-PGTPKPQLLEKA-———————————— 1305
SRS - O PASYH————— e KGRQSYV 1571
PR PTSMPII 1157
S QVTGAFN 1186
DRAPLPSSISVNTKGYKPKVNLPPPPQGYQWTTTPTNTHPPVFSEKPNPLSSVKDARSVR 1270
DRAPLPSSISVSTKGYKPKINLPPPPQGYQWTTTPTNTHPPVFSEEPNPLSSVKSARSVR 1270
-—NSDPPKT-RV-———— PGGDK———V—mmmm e TTAF-—-EAHIPHG 1227
SQRAV - — oo~ VTAQSGTIDKLADGQ--- 797

—-—NPNQATY-LN————— PGMKK———A———————— oo APAF---SNIPEH- 1162
-—NPDQATY-LN————— PGMRK———A—————— o APAY-——SNIPVQ- 1261
-—NPNQATY-LN————— PGMKK———A—————— o APAA--—STIDKH- 1139
—-—NPNQATY-LN————— PGMKK———A———————— oo APAV---SSISER- 1126
—-—NPNQATY-LN————— PGMKK———A———————— oo APAL--—-STIDKH- 1124
-—NPNQATY-LN————— PGMKK———A—————— o APAA--—STIDKH- 1139
------------------------- R-——————————————————_APAV-—-KRPQVHG 1215
-------- VVRN—————RRSKMPQ-———————————— e _______HRPVYG 1279
------------------------- R-—————————————————__APAA-—-KRPQVHG 1214
------------------------- R-——————————————————_APTV-—--KRPQVHG 1215
-------- FSAQASGLDVGTKAEFND-—-——————————AAAAVTQN-NAQ--—-———IQAA 1411
-------- FSSHSGGLAPPTRTDVPV-—————————-—EQPRAEELPPAK--————HDVA 1312
-------- FSTHSGGLAPPTRKDVPV-—-——————————EQPRTEELPPAK--————HDVA 1326
------------------------- R-——————————————————_STPN---KPPLVHG 1206
------------------------- S——— e __PIPE---HTVQVTG 1224
------------------------- Po—— e __AQPV---KTVQVVG 1229
-—QPQAAHCLLF————— 12377:0)74 - 1 = » J PNAH---FGVPLRA 1250
------------------------- R-—————————————————__SAPS-—--KPPLVHG 625

----------------- VGENAAR-———————————————————_PTAA-—-——-GEFV 1320
ANKPLPPQPKPLV--PNDAPAAGA-QQAATDLATLN-————— ARRGSLRP——————— AVHT 1616
ATKRLAPSEEPII--PNDAAAVEA-QQRAMQLRDAV-———— LSQK-ARP——————— ATPT 1201
YSGPLQDTTEPVV--PNDAAAVET-QESARQNADHL-———— FMTG-ALP-—————— ARQT 1230
FSGDAKAFPENVE-—-PNDSAAAVV-QERADFLSTAS————— PVGLNRNP——————— AATII 1315
FSGDAKAFPENVE-—-PNDSAAAVV-QERADFLSTAS————— PVGLNRNP——————— ATII 1315

26



TR|AOA514DCE7 |AOA514DCE7_
TR|AOA514D1MO |AOA514D1MO_
TR|AOA7S5WLV3 |AOA7S5WLV3_
TR|AO0A515KU39 |A0OA515KU39
TR|AOA7S5WLX7 | AOA7S5WLX7_
TR|AOA7S5WLV4 | AOA7S5WLV4_
TR|AOAOMAL069 |AOAOMALO69
TR|AOA7S5WLW1 |AOA7S5WLW1_
TR|AOAOA7DSJI8 |AOAQA7DSJS
TR|A0A2Z1Q0370 |A0A2Z1Q370_

TR|E7BMX6 | E7BMX6_9VIRU

TR|AOA7LI9R666 | AOATLIR666
TR|AO0A346P9C1|A0A346P9CL
TR|AOA2Z5WAES | AOA2Z5WAES_
TR|AO0A2L1GG75|AO0A2L1GGT75_

TR|I1Y9U4|I1Y9U4_9VIRU

TR|AOA1B4ZA68 |AOALBAZA6S_
TR|A0A2Z103B3 |A0A2Z1Q3B3_

TR|D0TZ29|D0TZ29_9VIRU

TR|AOA7G3W8V4 | AOATG3W8V4_
TR|AOA2Z5WADS | AOA2Z5WADS_

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU

TR|AOA7G4WLZ4 | AOATGAWLZ4_
TR|AOA1P8DF80 | AOALP8SDF80_
TR|AOA514DCE7 |AOA514DCE7_
TR|AOA514D1MO |AOA514D1MO_
TR|AOA7S5WLV3 |AOA7S5WLV3_
TR|AO0A515KU39 |A0OA515KU39
TR|AOA7S5WLX7 | AOA7S5WLX7_
TR|AOA7S5WLV4 | AOA7S5WLV4_
TR|AOAOMAL069 |AOAOMALO69
TR|AOA7S5WLW1 |AOA7S5WLW1_
TR|AOAOA7DSJI8 |AOAQA7DSJS
TR|A0A2Z1Q0370 |A0A2Z1Q370_

TR|E7BMX6 | E7BMX6_9VIRU

TR|AOA7LI9R666 | AOATLIR666
TR|AO0A346P9C1|A0A346P9CL
TR|AOA2Z5WAES | AOA2Z5WAES_
TR|AOA2L1GG75|AO0A2L1GGT75_

TR|I1Y9U4|I1Y9U4_9VIRU

TR|AOA1B4ZA68 |AOALBAZAGS_
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_

TR|D0TZ29|D0TZ29_9VIRU

TR|AOA7G3W8V4 |AOATG3W8V4_
TR|AOA2Z5WADS | AOA2Z5WADS_

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU

TR|AOA7G4WLZ4 | AOATGAWLZ4_
TR|AOA1P8DF80 | AOALP8DF80_
TR|AOA514DCE7 |AOA514DCE7_
TR|AOA514D1MO |AOA514D1MO_
TR|AOA7S5WLV3 |AOA7S5WLV3_
TR|AO0A515KU39 |A0OA515KU39
TR|AOA7S5WLX7 | AOA7S5WLX7_
TR|AOA7S5WLV4 | AOA7S5WLV4_
TR|AOAOMAL069 |AOAOMALO69
TR|AOA7S5WLW1 |AOA7S5WLW1_
TR|AOAOA7DSJI8 |AOAQA7DSJS
TR|A0A2Z1Q0370 |A0A2Z1Q370_

TR|E7BMX6 | E7BMX6_9VIRU

TR|AOA7LI9R666 | AOATLIR666
TR|AO0A346P9C1|AO0A346P9CL
TR|AOA2Z5WAES | AOA2Z5WAES
TR|AOA2L1GG75|A0A2L1GGT75_

TR|I1Y9U4|I1Y9U4_9VIRU

9VIRU --—-QRLPAGPVA--PNDAPAGEA-QASLQQQQENL-—-—QRFID-—-N-———-—— QSRL 1266
9VIRU -SSQSTSKRKVVQ--FNDEAASAA-QDEALALKEIM-—-—ESVSNNRMP——————— AAVI 842
9VIRU ————————— VEAV--PNDSNSGQA-QAGVGRMEQAF-———AGQYD-—-M——————— ADEI 1196
9VIRU ————————— VEAV--PNDANSGQA-QSGVGNMEKAF-——-SGQYD-—-M——————— ADEI 1295
9VIRU ————————— IVTV--PNDANSGQM-QAGVGALDQAF - - ——TGQFT——-M——————— ADEL 1173
9VIRU ————————— VTTV--PNDANSGQM-QAGVGSLDQAF-——-TGQFS——-M——————— ADEL 1160
9VIRU —————m—m— VTTV--PNDANSGQM—QAGVGALDQAF ————TGQFT———M-—————— ADEL 1158
9VIRU ————————— VVTV--PNDANSGQM—QAGVGALDQAF ————TGQFT———M——————— ADEL 1173
9VIRU KLPPTELRHAPVE--INDAAAEQV-QRQISQLGRPA-———SPRS———————o———mmm 1252
9VIRU T-FPTPPPSEPVV--SNDVDARHT-QSMWLKHGDYN————TPNPL———A-—————— SDAI 1321
KLPPSEVKHAPVE--INDAAAEQV-QRQIPQLGRPV————SPRT—————————— e 1251
9VIRU KLPSTELKHAPVE--INDAAAEQV-QRQIPQLGRPV————SPRS—————————— oo 1252
9VIRU A-IKTHFSPRPVV--KLPPSPTLE-EIKANARENGFGSLTPKTPDQAFM-—————— SGAV 1460
9VIRU KLSRPIRRPEPVV--TNDSSAAHA-Q----AELQSINRALFENPPDAFPRTVRFDVKDQI 1365
9VIRU KLSRPIRRPEPVV--TNDSSAAHA-Q----AELQSINKALFENPPDAFPRTVRFDTKDQI 1379
KLSENEMKHAPVE--VNDAAAERV-QREVRSLGRPV————PPLT————————— o 1243
9VIRU KLNEEILNHSPVE--VNDAAAPQV-QIQAQKFSTPI——--NRAS———————o—— e 1261
9VIRU QLNEDILRHKPVE--VNDAAAPEV-QIQAQKFAKPL————-DRAS—————————————e 1266
HLQPEFLAQKPVL--PNDSAAYEV-QRRVPKYGVPS————FPAHD-——P——————— FKEL 1293
9VIRU KLSEKEVKHAPVE--VNDAAAEQV-QREVRSLGKPV————SRPT—————m—m—mmmo 662
9VIRU A-NPQRRDVTPIVRESNDGKVTVPKQESWLK—-GDFV——m—————mmmmmmmmm 1354
VQG-——————— RRSLSPRAN————————— YLQRRAHDTSVPDEPARLHHVRERPQ 1654
VRG-—————— RTPSPKRSR——————————————— SR————ENANAVDP———————————— 1223
PLG——————— RTPTPKRQR——————————————— SP————SNTRNGGR—-——————————— 1252
9VIRU AGS-—-———- RR P — 1321
9VIRU AGS-—-———- RRS = — 1321
9VIRU RPHSRQS-—-————- DRPA————————m e QRQ-——————————— 1280
9VIRU AGS-—-———- RRSTKRQPS————————————— AAEDHVAGKSNFRK————————— A-- 869
9VIRU KRSYTQVG-GRGKVEEIPAIDFSGRKAQPVAVTGSMPRPVYSQIAGRK———————————— 1243
9VIRU KRSYTQIG-GRGKVDQVPATDFLESEHQPVVVTGSLPRTVYGQIAGRK———————————— 1342
9VIRU RDTYSKAKQQYGSEDNIPATDFTATQHRPVAVAGSLPRTVYANLNPRK———————————— 1221
9VIRU NETYNKAKQLYGSDGNIPAVDFSATQRTPVITTGSLPRTVYANPNHRK———————————— 1208
9VIRU RNTYSKAKQQYGSEDNIPAVDFTATQHKPVAVTGSLPRTVYANSNPRK———————————— 1206
9VIRU HDTYSKAKQQYGSEDNIPATDFTATQHKPVAIAGSLPRTVYANLNPRK———————————— 1221
9VIRU —————m—o— TTDPFGALKA-———————— DKAVPGTYYQ-————————mmmmmmmm 1272
9VIRU AHGNHQPGSKPTPVVRLPPVRPE-————— SQARGGYHTTAQGRTNHDP———————————— 1363
--------- ITDPFAALKA—————————DKANPGTYYQ-—————————— = 1271
9VIRU —————m—m— VPDPFAMLKA————————— DKANPGTYYQ-————————mmmmmmmm o 1272
9VIRU PISYSEEEDSRAASTS—— - oo oo 1476
9VIRU PIG-—GEADPSGSSAA— — - — oo oo 1379
9VIRU PIG-—GEADPSGSSAA— — - —— oo 1393
--------- TTDPFATLAG-———————-DKRRPGTYYQ———————————————e—— 1263
9VIRU —————m—m— GYG-—-AFPS————————— GTHAKGKSPM—————————— oo 1278
9VIRU —————m—m— GLG-—-SLPS————————— GTYAKGKVSV————mmm oo 1283
< J EYDPSAEHPQ-———————— GLEVS————m oo 1309
9VIRU —————m—m— VTDPFATLAA————————— DKQRPGTYYQ-————————mmm e 682
QVIRU —————mmmmmmmm QKRR SVN— = — o m 1360

SQPIVSDPSDRGAALKSLEWSNPKPFLPPHDKEWQLSQSIEDFP-PLPEQRPPP--LDSS 1711

~SPHHGDSP——————————— e DPEEEWDVYPE——————— TTPHAPPT-QLTPD 1255
~PDILAQTS——————————m e DSEQEMDVYPE——————— RTSSDETP-KVQRG 1284
OVIRU ———m—mmmmmmmmmmmm ERPPPFFPHPGONSPYMSAARSLADELSEHQHES-GEENG 1360
OVIRU ———m—mmmmmmmmmmm DRPPPFSPHPGQNSPYMSGARSLAEELSEHQADF-DEKDG 1360
QVIRU ————— oo FDVP-—-—ARPS—-EDQPTR——————— PPY— o 1297
9VIRU ——————— TAEN-——————— e ATDLDSEYSSQNEGDPSPDDPRQHMPIRFQHA 905
QVIRU —————mmmmmmmmmmm RKNPEERVNTTR--DEASKN——————— PNL——————————— 1264
QVIRU ———— oo RKNPEEKIAASS-—-GHKPKN——————— PNL———————m 1363
QVIRU ———— oo RKVPEPASPK———————————mmo NQT-———— oo 1234
QVIRU —————mmmmmmmmmmm RKAPEPVSPR-—————————— o o) VR 1221
QVIRU —————mmmmmmmmmmm RKVPEPVSPK———————————mmo VQT———m oo 1219
OVIRU ————— oo RKVPEPVSPK———————————mmo RQT-—————— 1234
QVIRU ——— oo KST--E————H-—o—oee— VDY——mmmmmomo 1280
QVIRU —————mmmmmmmmmmm PTGMTPVVPKHERDLHYSGP——————— TP 1386
---------------------------- KSS—-E———-D———————LAF——————————— 1279
QVIRU ——— oo KSA--E————H-——oee LDY——m—— o 1280
OV T RU oo o
OV T RU oo o o
OV T RU = o o o o
---------------------------- KNE-—T————P————— o —LNF——————————— 1271



TR|AOA1B4ZA68 |AOALB4AZA68_9VIRU
TR|A0A2Z103B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU

TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|AOA515KU39 |AOA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z1Q0370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1 |A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AOA2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU
TR|AOA1B4ZA68 | AOALB4AZA68_9VIRU
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU
TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

1cl|ORF2
TR|H6UNN1|H6UNN1_9VIRU
TR|H6UNM9 | H6UNM9_9VIRU
TR|AOA7G4WLZ4 | AOATGAWLZ4_9VIRU
TR|AOA1P8DF80 | AOALP8DF80_9VIRU
TR|AOA514DCE7 |AOA514DCE7_9VIRU
TR|AOA514D1MO |AOA514D1M0O_9VIRU
TR|AOA7S5WLV3 |AOA7S5WLV3_9VIRU
TR|AO0A515KU39 |AOA515KU39_9VIRU
TR|AOA7S5WLX7 | AOA7S5WLX7_9VIRU
TR|AOA7S5WLV4 | AOA7S5WLV4_9VIRU
TR|AOAOM4L069 | AOAOMAL069_9VIRU
TR|AOA7S5WLW1 | AOA7S5WLW1_9VIRU
TR|AOAOA7DSJI8 |AOAOATDSJI8_9VIRU
TR|A0A2Z1Q0370 |A0A2Z1Q370_9VIRU
TR|E7BMX6 | E7BMX6_9VIRU
TR|AOA7LIR666 | AOATLIR666_9VIRU
TR|AOA346P9C1 |A0A346P9IC1_9VIRU
TR|AOA2Z5WAES | AOA2Z5WAE5_9VIRU
TR|AO0A2L1GG75|A0A2L1GG75_9VIRU
TR|I1Y9U4|I1Y9U4_9VIRU
TR|AOA1B4ZA68 | AOALB4AZA68_9VIRU
TR|A0A2Z1Q03B3 |A0A2Z1Q3B3_9VIRU
TR|D0TZ29|D0TZ29_9VIRU
TR|AOA7G3W8V4 | AOA7G3W8V4_9VIRU
TR|AOA2Z5WADS | AOA2Z5WADS_9VIRU

---------------------------- LER--YHNNGQ--—-———AES———————————
---------------------------- MSP--EGSH-D-——————QGP———————————
------------------------------ R--GHTQGQ-——————AST———— oo
---------------------------- KND=-V————E——— o= —VSF———— oo

DHL----D-TADTSRIRNQPG--NSS----SQVDLSQIDWNGGPDAVKASILDAFTTKAS
QEF——————— FAEKRVAS--K--LPA----GAIDFSTLGDASTPMSSSAGAAAAFMQOQVQ
ERTVQQVTLSDQHTRVRN--T--LPD----GAVDLSDVVPTGNAATDMDQYLDAFSQTLR
EESENTGEVSSDESRVSRQONV--NPKESFRRNVRFGDLDFVNDPHGSEDIATIQRLGEAFA
DGSENTGEVSSDESRVSRQNI--NPKENFRRNVRFGDLDFTNDPHGSEDIAIQRLGEAFA
-—-—--KHVPEGGG----- AFGPPPQPFEELAARIKLDQVTDGPDVYADR-SNADA-—-————
DTS-VEGELTNGT---—————————————— o ———— AEATARGMND--GVDLK
-—-—--HHIPKPGS-----— TQPGGD-—————— VSVEHGPTDN-A-PHASG-GDGQAISTAAQ
-—-—--HSVGKPGG-----— VQADGS——-————— VSIEHGPTDG-S-PHANR-GDGLAVSTAAQ
-——-QRVAIPGQ-—----— TQEDGS-—————- VSLDYNTHPAGR-DHATG-AEAARYEQAER
-——-QRISVPGQ-—-—---— KQEDGS——————- VSLDYSTHPAGR-DHATG-SEAARYEQAEK
-——-QRIAVPGQ-—-—---— TQEDGS-—————- VSLDYGTHPAGR-DHATG-AEAARYEQAER
-——-QRVAVPGQ----- AQEDGS—-—-——-——— VSLDYSTHPAGR-DHATG-AEAARYEQAER
-——-DSL-—-—————- GKEQLP-————————— QENFGHTG----ADVSV-QDGIATDSLAK
-——-HQL-———————————— PP---TEEINETVNS—-——————— SGVPP-QDGFSHESDLR
—-——-DAL--—————- GKEQLP-————————— QANFGHTG----ADVSV-QDGIATDSLAK
-——-DTL—-—————-— GKEQLP-————————— QENFGHTG----ADVSV-QDGLATDSLAK
——————————— D---AKD---—---—-——-——-—--—-—-—-————————————-FSEAFNLGTGDE
——————————— D---IARLAAGANQA---—--—-———————————-TSSRTQHAFDVNT---
——————————— D---IARLAAGANQA---—-—-—-———————————-TSSRTQHAFDVNT---
-——-DDL--=————-— VKEQLP-—-———————— ATNFGHTG----ADVNV-QDGIATDSLAK
——==-DVV—emm e —— RPITPP-————————— TQVFAPDD-RDTLNAAP-ADGQAVSSLAE
——==-DVV—em e —— LPAPPP-————————— AQTFAPDD-RDSLNAAP-ADGLAVSSLAE
———-SELRLTGSSSRTNDLPPGT----GTRITTPYGNN--TTDQONAVA-QDGLALTELAK
-——-DDL-—-=————-— VKEQLP-————————— TTNFGNAG----ADIGV-QDGIATDSLAK
GTI---VEMSGALSD----- PGEPPA----GS——-—-—-—- VWGGENPALK-G--—-———————
—————————————— ERVDMNNPKN-—-—-———-—-- 1770

L VDPEVTQPKN-—-—————— 1311

N ADAQVTSPKN-——————— 1347

Q-———————— ADATTRTPKN-—-—————— 1429

Q-———————— ADATTRTPKN-—-—————— 1429

———————— YIPSFEQVEGLKRPENFSGAQSYW 1365

P - REMOQLTTPKN-—-—————— 943
KMDE-AWQQY--SKEHEAVKSAEN-—-—————— 1326
EMEK-AWQQY--SDEHSGVKSAEN-—-—————— 1425
ALAPPAGSDYPGGAEGQALRSAEN-—-——-———— 1300
SLAPPVAEDFPQGGEGQALKSAEN-——————— 1287
TLAPPVGSDYPQONAEGQAMRSAEN-——————— 1285
ALAPPGGSDYPQGAEGQALRSAEN-—-—————— 1300
P 1314

SR-—————————— VFETDGVNSDPNYVFQSEN- 1438
P 1313
O 1314

————————————— LSRERALLPKN-—-——-—-—--- 1503

-------------------- SPKN-——----- 1408

-------------------- SPRN-———————— 1422
S 1305
P 1327
P 1331
S 1369
P 724

Query ORFl: query sequence and

24 best matches aligned

P T R R O N T R T R O S N T RO T R N S R T

P T R S R T R T R O S N HO RO T R R S N S N T A N SO R T R
+t+++++++++++++

CLUSTAL 0O(1.2.4) multiple sequence alignment

1cl|ORF1
TR|H6UNN2 | H6UNN2_9VIRU
TR|H6UNNO | H6UNNO_9VIRU

1760
1300
1336
1418
1418
1341
932

1305
1404
1276
1263
1261
1276
1313
1417
1312
1313
1492
1404
1418
1304
1326
1330
1368
723

1415



TR|AOA7G4WLZ5 | AOATGAWLZ5_9VIRU
TR|AOA1P8DF89 |AOALP8DF89_9VIRU
TR|A0A514DCG4 |A0OA514DCG4_9VIRU
TR|AOA346P9C2 |A0A346P9C2_9VIRU
TR|AOAOA7DRW1 | AOAOA7DRW1_9VIRU
TR|AOA7LIR691 |AOATLIR691_9VIRU
TR|AOA0S4GAY8 |AOA0SAGAYS_9VIRU
TR|I1Y9U5|I1Y9U5_9VIRU
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—---DFPKAQIL-VCVHYGHISYAIRSALLONELNIYRSAY---KNNTPQLTSSD----KT
—---DFPKAQVL-VCVHYGHISYAVRGTFLQAELNTYRSAY---HNQTPHLTSLD----RD
---SFPHAQIL-VCVHHGHVSYAIRSSLLOQAELNTYRSAY---QONQTPHLTSLE----RS
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GLEADVARPKIIFIWYANHIAFAVENKFLE----VOMDLF--ARLSIK--YQPSLRNTFN
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QILQKYPQDAGRAGGKVFLTTDGVLD-=—=— LTYTDQRVKALAY---MLYTSENDWENVA
LLTTSFPKNIGRAGGRVHLTLEMLLK-=——— TKL-EPAQRALLLGFLAHRNAGNDFEQVF
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ALLTAYPKNAGRAGGRIHLSLDALLR-—----— SKL-TTPQRALLLGFLEGRHAGNDFEEVF
ALLAAFPKNTGRAGGRIHLSLDLLLR-==--— SKL-TTPQRALLFGFLRGRHAGNDFEEVF
ALLDAYPKNTGRAGGRIHLSLDALLR-—---— SKL-TTPQRALLFGFLRGKSAGNDFEEVF
ALLEAFPKNTGRAGGRIHLSLDSLLR-—=---— SKL-TTPQRALLFGFLRGRNAGNDFEEVF
ALKTKYPRNAGRAGGKIFLDFDDILP-——--- AVWDNRYSRALAL---ALLRVENDWEQVA
LLKSKYPLNRGRAGGKVFLDFDEVLP————- AIADNPISWCLAE---QLSIAQNDWEQVA
VIESKYPPNSGRPGGKIFITSSMLLK-——--- CASENALVAELAR---ALAAADNDWENVA
QLKSMYPPNKGRAGGKVFLDFDEVLP——=——— AIAENPVSWCLAE---KLITADNDWEQVA
VLESKYPPNSGRPGGKIFITSSMLLK-——--- CASENALIAELAR---ALAAADNDWENVA
GLKEKYPRNAGRAGGKIFLDFDEILP-—-——-- AVWENQYARAMSL---ALLNADNDWEQVA
LLKSKYPLNQGRAGGKIFLDFDEVLP————- AIADNPISWCLAE---QLSVAQNDWEQVA
LLKGKYPLNQGRAGGKVFLDFDEVLP——=—— AIADNPVSWCLAE---RLSVAQNDWEQVA
KLDEAYPPNRGRPGGKIHVSLQDIVK-=——— NMTLGTGQYAL-LERAWRYRDANDWEAVI
LLHQHFPPVSGRAGAKVFIKDLDYIPKLAAMIEEPH-LLKIFLDRLL--AMRDHNWGMTT
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LHAYIRVNLRLPRFAFLNLNSIGQREWARHLYGLETLVGRSELLELDITEEFKMRVADPA
MHAQIKTAHRIPRLSAYFGRNYMARDWARRLYGLEVLVGRTEQFELDFSKEAIMRTIDPV
YHTYSRLWHKLPCLMINYARSTHARDFARRLYGLDTLPGRSQQYTLDFTSEQVMRSIDPV
AHIETRIKHKLPNVSIHYARSTFARPWARSLYGLDTLPGRSEKFNLNFQSEQLMRMIDTS
AHVETRIKHKLPNVSIHYARSTFARPWARSLYGLDTLPGRSEKFNMNFQSEQLMRMIDTS
VHQFARMHGTLPSFAKKFKNVREQRAWSDSIYGVDIIGGRSEKLEFSAEEEMVMRIADPT
VHSMSRTHAQLPNYWLKYGRADEGRAWANAIYGFDIIGGRSELLSFDTKGEMLMRLADPV
AHAHARIFQCLPGLALPAITIQEIRMYGDLIYGLDSLVGRSELMKLDFTAELFMRTADPI
AHAHARIFQSLPGLALPAITIQEIRMYGDLIYGLDSLVGRSELMKLDFTAELFMRTADPI
AHAYTRIYQCMPGLALPGLLIPQIRAYGDLVYGLDSLIGRSELMQLDFTGELLMRTADPI
AHAYTRIYQCMPGLALPGLLVPQIRAYGDLVYGLDSLVGRSELMKLDFTGELLMRTADPI
AHAYTRIYQCMPGLALPGLLIPQIRAYGDLVYGLDSLVGRSELMKLDFTSELLMRTADPI
AHAYTRIYQCMPGLALPGLLVPQIRAYGDLVYGLDSLVGRSELMKLDFTGELLMRTADPI
IHHYVRMVGALPLFLRISIDVQDDRAWANHIYGIDIIGGRSELMHLDFTKETVMRLIDPA
IQQYTRMNGALPNYFRTDPQTACDRAWANQLYGLDVIGGRSELMHLDFTEETVMRLIDPA
IHTNVRLTQQLPGYHKKWPEAHKGRAWANNIYGIDIIGGRSELIKFDTEGEFVMRTIDPA
IQQYTRMNGALPSYLRTDPQTECDRAWANQLYGLDVIGGRSELMHLDFTEETVMRLIDPA
IHANVRLTQQLPGYHKKWPEAHKGRAWANNIYGIDIIGGRSELLKFDTEGEFVMRTIDPA
VHHHVRMVGALPKYLRVSIDVQDDRAWANNIYGIDIIGGRSELMHLDFTKETVMRLMDPA
IQQYTRMNGALPNYFRTDPQTACDRAWANQLYGLDVIGGRSELMHLDFTEETVMRLIDPA
IQQYTRMNGALPNYFRTDPQTACDRAWANQLYGLDVIGGRSELMHLDFTEETVMRLIDPA
VHNFIRQFSTIPGCGIPSLRITDARAYSDLLYGLDTIPGRSELLNLDFDGELIMRAADPT
VHTTGRLYYTLSTMLRKYYPVYTGRSYARSIYGLDTLVGRSEKLPLDSAGEMLMRTVDPF
VHTQGRLFSHLLGFGRIIRPIHLARGYGDLVYGFDTLAGRSEKYKASFVDECLMRSVDPH
INQFIRIYQRIPGLGLPAYNINQLREFSDSLCGLDVLPGRSELLSLDFNAELLMRMADPA
AHSYIRQFSTLPGSGIPSLRITDARAYSDLLYGLDTIPGRSELLTLDFDSELIMRAADPT
. . . * 3. s x *kgg . *  kk %
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SVNNPQ--FSDPVQWSVNALKFESGKLRSILNTVLEHYVIQGYISHHVDANVNQONTWYSV
SVRSKASKGIQPVQWSTKALKFEAGKLRSILNTTVEHYVIQGYITHVFETNIRTDSWYSV

YLHNKRTEHRVPVQWSTKAIKYEAGKLRSILNTTVEHYVLQGFITANFEANMRDDSWYSV
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YMRSHP--DPKPIQWSVKAVKYESGKLRSILNTVLENYVIQGYIFNAVDTNSRRDSWYAN
DA-—————- DRSVQWSVNAKKFESAKMRGILNTSVENYVIQAYLLDAFDKNVRNGTWYST
DS—————- ERVAVOQWSVEALKFESAKMRGILNTGMFPFLAQAYILTQFDSNVKTDTWFST
RA-—————= VSPVLWSVKALKFEPGKLRSILNTSMEHYVMQAYLLDHFDANVNSGTWYATI
RA-—————=- ISPVLWSVKALKFEPGKLRSILNTSMEHYVMQAYLLDHFDANVNSGTWYATI
KA-—————= VSPVLWSVKALKFEPGKLRSILNTSMEHYVMQAYLLDHFDGNVNSGTWYATI
KA-—————= ISPVLWSVKALKFEPGKLRSILNTSMEHNVMQAYLLDHFDGNVNSGTWYAT
KA-—————- ISPVLWSVKALKFEPGKLRSILNTSMEHYVMQAYLLDHFDGNVNSGTWYATI
KA-—————- TIAPVLWSVKALKFEPGKLRSILNTSMEHYVMQAYLLDHFDGNVNSGTWYATI
KT——————— EKAVOQWSVKALKFESGKLRSILNTSIESYIIQAYVLDQFDKNLREDTWYSS
RW——————— EKAVQWSVKALKFESGKLRSILNTSIESYIIQAFILDNFDKNTRNDTWYSS
NR-==——- LRRAVOQWSVEALKYESAKLRGILNTGIYPFLAQAYWLSQFDTNVADNVWYST
KW——m————— ENAVOQWSVKALKFESGKLRSILNTSIESYVIQAFVLDNFDKNTRNDTWYSS
NR-==——- LRRAVOQWSVEALKYESAKLRGILNTGIYPFLAQAYWLSQFDTNVADNVWYST
KA-—————- EKAVOQWSVKALKFESGKLRSILNTSIESYIIQAYVLDQFDKNLREDTWYST
KW——m————— EKAVQWSVKALKFESGKLRSILNTSIESYIIQAFILDNFDKNTRNDTWYSS
RW——————— EKAVQWSVKALKFESGKLRSILNTSIESYVIQAFILDNFDKNTRNDTWYSS
NA-—————= VDPIQWSVKALKYEPGKLRSILNTSMESYLFQGYLLDIFDNNVLPNTWYAS
TARSLS--GKKVIQFSKSTKKFESGKLRAILNTSVENYVSQGYIQDIFHENVRDDIWYSY
QA-——————— YNAVOWSVGTIKFESGKIRHILTTGLYNYISQAYILDNFESNIKPDTWYSA
EA-——————- LRPIQWSVKALKYEPGKLRSILNTSMEHYIFQAYLLDHFDGAVSGGSWYAS
NA-—————= VDPIQWSVKALKYEPGKLRSILNTSMESYLFQGYLLDIFDNNVLPNTWYAS
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GQHNSARISNHLRRLDDLSKNVGFMWDYSDFNINHTFILMAQHTLAMVEGLIRRGKTSGI
GHSNSARIANQLRRIADLKENVGFMWDYADFNINHAYYLISDLLLARIEAVLSRAREP--
GHSNPARIANQLRRLADLSHSVGYMWDYADFNINHNFILMAEEILARIDVMLERCTSP--
THDNPSRIANAMRRILDLKQRPGLMWDYADFNLNHTFFLMSQEYLARVEVLLERCDSH--
THDNPSRIANAMRRILDLKQRPGLMWDYADFNLNHTFFLMSQEYLARVEVLLERCDSH--
SHDNTARVANMLRRIEDLRSSHALMWDFADFNINHTFSDQAELYSVVADVLAERLSNE--
AHGNTARIANALRRLSDLKTRPALMWDYADFNINHTLRMMLLMYTHIVRVMLLRLKYD--
ANAGAARLAAHARRLEALRHSVGFMWDFADFNINHTFVGMEKLFSALSRELLARAQYS—--
ANAGAARLAAHARRLESLRHSVGFMWDFADFNINHTFVGMEKLFSALSRELLTRAQYA--
ANAGAARLAAHANRLOMLRTQVGFMWDFADFNINHTFTGMEKLFSALARELLOQRAKYS—--
ANAGAARLAAHANRLOQALRTQVGFMWDFADFNINHTFSGMEKLFSTLARELLRRARYS--
ANAGAARLAAHASRLHALRTQVGFMWDFADFNINHTFSGMEKLFSALARELLLRARYS--
ANAGAARLAAHANRLQALRTQVGFMWDFADFNINHTFSGMEKLFATLARELLRRARYS--
AHGLTARIANMLRRSEELRNQHALMWDFSDFNINHTFRGMIKLYHVVSQVLLERGAHA--
AHDMTARIANAYRRIGELEHNHGLMWDFADFNINHTFSGMIKLFNVTVKVLQERGEHA--
AHGNTTRLANSLRRLSDLT-RTSLMWDYADFNINHTIKQOMQLLYYASVSVLLERSETL--
AHDMTARIANTYRRIGELERYHGLMWDFADFNINHTFRGMIKLFNVTVKVLQERGEHA--
AHGNTTRLANSLRRLSDLT-RTALMWDYADFNINHTIKQMQLLYYASVSVLLERSETL--
AHGLTARVANMLRRTEELKTAHALMWDFSDFNINHTFRGMMKLYSVVCDVLVERGAHA--
AHDMTARIANAYRRIGELEHNHGLMWDFADFNINHTFSGMIKLFNVTVKVLQERGEHA--
AHDMTARIANAYRRIGELERNHGLMWDFADFNINHTFSGMIKLFNVTVKVLQERGEHA--
SNSGLPKIMGHVRRLKALKNQVGCMWDYADFNINHTFEGMRLLYETLTAALLKRIDWK--
GHSTSGRIANAIRRLSDVKLRTPLMWDYSDFNINHTYVNMALGYLYTGKVIINRMVIP--
KHHSAARVANHIRRLEDLQSGVATMFDFSDYNLEHTFYQMLAIMKSALEEMVARGRDD--
ANAGFTKLTAHVERLQKLKCEVGLMWDFADFNINHTFDGMIKLFSALRDNLLKRSRST--
SNSGLPKIMGHVRRLKALKTQVGCMWDYADFNINHTFEGMRLLYETLTAALLKRIDWK--
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TPERMR--VISRDLHKAAAYTVIARFNTYLHDHD-SQLTIKTARGLQSGERQTSRINSDC
SPARLQ--TVGADLNACAAFVILARYNTYLYDHD-TDVAIRSMRGLQSGERDTSRVNSDA
SGKELE--TLKKELYNCAAFTVTARFNTYLSDND-TGIVTQAKRGLQSGERDTSRVNSDS
LPMDVON-TIRADMRAATAYAILARYNTYLHDPE-TMITTQAVRSLOQSGERGTSSINSDS
LPMDVON-TIRADMRAATAYAILARYNTYLHDPE-TMITTQAVRSLOQSGERGTSSINSDS
NTSDLSRNIVRQDLSRVALHIVNARHNTYLSTGGADPIIIRAVRSLOSGERGTSFTNSMS
IPSRTLA-QIRQDFTDTLRXTLNARNNTYLIDND-SDVIVRAQRSLQSGERGTSTTNSFF
NNPASTQ-KAARDIKQITSWVNAARHKTYLSDND-SHAVLEIKRSLOSGERATMWVNTLR
NNPAATQ-KAARDIKQITSWVNAARHKTYLSDND-TQAILEIKRSLOSGERATMWVNTLR
NGPQHTQ-QAAQDIKQITAWVNAARHKTYLSDND-TKAVLEIKRSLOSGERATMWVNTLR
NGPQHTQ-QAAQDIKQITAWVNAARHKTYLSDND-TKAVLEIKRSLOSGERATMWVNTLR
NGPQHTQ-QAARDIKQITAWVNAARHKTYLSDND-TKAVLEIKRSLOSGERATMWVNTLR
NGPHHTQ-QAAQDIKQITAWVNAARHKTYLSDND-TKAVLEIKRSLOSGERATMWVNTLR
TPPHIYE-AAKNDINTATAWIKQARERTYVQDND-TGFVSKLVRSLQSGERGTSFTNSMR
TPPHIYV-SAKEDLESALKWVRVARDNTYVKDND-TGFVSKLVRSLQSGERATSFVNAMR
TSQGLVK-QIWNDMLDALKFSMDAKGAAYLHSAL-AKLTVLAARSLQSGERATSYVNSMS
TPPHIYT-NAVEDLGSALKWIRVARENTYVKDND-TGFISKLVRSLQSGERATSFVNAMR
TSQGLVK-QIWNDMLDALKFSMDAKGAAYLHSAL-AKLTVLAARSLQSGERATSYVNSMS
TPKHIYE-AARKDIKAATAWILKARERTYVQDND-TGYISKLVRSLQSGERGTSFVNSMR
TPPHIYV-SAKEDLESALKWVRVARDNTYVKDND-TGFVSKLVRSLQSGERATSFVNAMR
TPPHIYV-SAKEDLESALKWVRVARDNTYVKDND-TGFVSKLVRSLQSGERATSFVNAMR
NTPGDTQ-EAYNDIKRISSWVVRARLSTYVQDND-TGNIMKLARSLOSGERGTSFTNTLR
RNSKLYE-EIVDNISDDIRYIIQARFNTYLADDE-LGIMVKAVRSLOQSGERATSDINTTQ
TMPTDYA-DAVGDLLAAGDYVMTARARTFLNDKL-SGLVVRIVRGLQSGERSTSFFNTLC
GTP-MYE-EAVNDITTITKWVEAARSNTFISDND-AGNIAQVVRSLOSGERATSWINTLR
NTPGDTQ-EAYRDIKRISSWVVRARLSTYVQDND-SGNIMKLARSLOSGERGTSFTNTLR
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NYIDTLFVRLVSKRFFGYDVL-NPVADHSGDDAFETTKNYSDGMFAAALYNLTGAAGQAH
NRVDTEIVOMLGKKILGYTLL-KPHIDASGDDAFELTNSVSDAMYASALYNLSGSAGQVH
NDIDTRIVRHISKRMLGYDCI-HPIVDESGDDAFETTASLSDAMLASSLYNLSGAAGQVY
NETDTTIVRRVCKEMLGIDPI-VSVTDHAGDDAFENVISMTYAPLVCSVYNLTGAAGQAY
NETDTTIVRRVCKEMLGIDPI-VPVTDHAGDDAFENVISMTYAPLVCSVYNLTGAAGQAY
SEIDYQLVVYVLNEMLGINLRSSSRGDKLGDDVFQPVPNMFTAILVCIVYNLIGAAGQLY
NKVDASIVRETGKRLLGYDLL-PFASDKLGDDDFETVGHLLDAIYACSLFNLTGAAGQIX
NNVDHRIVSLASEQLFGYDLA-PDAGDKTGDDVFLTTRTVGDAVLMSAMYNLCGAAGQAH
NNVDHRIVSLASEQLFGYDLA-PDAGDKTGDDVFLTTRTVGDAVLMSALYNLCGAAGQAH
NNVDHRIVSLAAEKLFGYDLA-PQPGHKTGDDVFLLTKTVGDAVLMSALYNLCGAAGQAH
NNVDHRIVSLAAEKLFGYDLA-PQSGHKTGDDVFLVTKTVGDAVLMSALYNLCGAAGQAH
NNVDHRIVSLAAEKLFGYDLA-PQPGHKTGDDVFLLTKTVGDAVLMSALYNLSGAAGQAH
NNVDHRIVSLTAEKLFGYDLA-PQAGHKTGDDVFLLTKTVGDAVLMSALYNLCGAAGQAH
NHIDFLIVKKTGSELFNTNFL-SQKGDKQGDDVFLPTKNMKEAVLACALYNITGSAGQLS
NHIDYLIVRKTAHNLFSRPFL-QKKGDKQGDDVFLPVKNAVEATLACAIYNITGAAGQLS
NEVDTEIVKDTARRVLGMEVF-TGANDKLGDDLFGTCSTMWEAVLTSALYNLTGSAGQVY
NHIDYLIVRKTAHNLFSRPFL-QKKGDKQGDDVFLPVANAVEATLACAIYNITGAAGQLS
NEVDTEIVKDTARRVLGMEVF-TGANDKLGDDLFGTCSTMWEAVLTSALYNLTGSAGQVY
NHIDYLIVRKTGSELFNTNFL-TRKGDKQGDDVFLPTKDMKEAVLACALYNITGSAGQLS
NHIDYLIVRKTAHNLFSRPFL-QKKGDKQGDDVFLPVKNAVEATLACAIYNITGAAGQLS
NHIDYLIVRKTAHNLFSRPFL-QKKGDKQGDDVFLPVKNAVEATLACAIYNITGAAGQLS
SNIDHGIVNRAAAALFGRPLT-HTQGDKTGDDVFLLTRTMRDAVLLCALFNLCGFAGQVY
NDIAVRLMDDASKRLFGFSVI-HSVGDRAGDDAFLTAKSLLYGSLACALFNLTGEAGQVY
NKVDSVMVDRVAEQLFGRRLI-THQGDRLGDDVFVKNADMKDSILMCALFNLLGSSGQLY

NHVDHVIVQQASHNLFGYNVS-PTQGYKTGDDVFLTVPSMQDALLTCAMYNLCGCAGQVS
SNIDHGIVNRTAAALFGRPLT-YTQGDKTGDDVFLVTRTMRDAILLCSLFNLCGFAGQVY
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