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1261

1321

1381

1441

1501
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1801
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2041

2101
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2281
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TAAATATTATTTTCCAGTCTATGTAATTTTGCCTTTTGCAGCAGTTTTTATAATTGGTTG

|> Gag ORF start
CAATGGCTGACCCTTATAGAATTAGAGCTTCTCAAGAAGCAACGTTCCGTAAGTGGGTTG

M A DPY RIIRASGQEATEFRK WV
AAGCCAATCATATCAGGGAAGATCAGTCCTTTGTCCTGCATTTACAAGTGGCCAGTGACT
E ANHTIWRED QS FVLHULOQVASD
CGTCACCGTGCTTTCATGTTGACATTTGTCGTTTAAAAGCTCTTACTGCACAGGGCAGAC
s S P CFHVDTIO CRILIKALTAZ QG GR
ACCAGGGGCTAAATAGAAGAGCAGAAGAGGATTTTGTTCCTTTTGCTCTCCCTGATTGTC
H Q G L NRRAEEDEFVPFALPDC
AGATGTCTTTTTCACTTGGTAAATGCTTATTTGTAGAGAATCCGGTAATTCCGGTTTCTG
Q MS FSLGKCLFVENUWPVTIP VS
AAAAAAGAGGGGGCTTGGCGTTCACTGAACCGCGTCCGCCTCTTGATGCTATTTTGTCCT
E K R GG L AFTEPIRUPUPLDATITL S
TTGATGCCCCGCCTGTGGATCAAATTCCGGCAGGGAAAAAGAATGCGTTTTACAATGCCC
F DA PPVDQTIPAGI K KNATFYNA
TATTGCACTGCTTTCAAACGCTCAGAGATCATTACGGACAAACCTCGTTTTCTTTGGGGA
L L HCFQTULIRDWHYGQT S F S L G
CGCCTGGAGAATTCGGGGCCCGTAGTGAGATTGATCGAAAAGCAGATAGAGTAAGGCGGG
T PGETFGARSTETIDR R K A b rRNVEIRERE
CTTTGGGGACGCTTCCAGCTGATGTTAATCTGATACCTGAACATCTGGCCACTAGACTAG
Gag_spuma super family (cl26624)

TCGCGCTTGAAGCTGTCACTGGTGCCTGTAATTCTCGTACCAGACATTATATTATTTCTA

CTCTGATGCCACAGAATTTGGTTCCTCCCCCCTCATTCTGCGATAGCTGGGGCAGTTATT

ACGGGTGGACTTATCGTTCGATATTTGGGAAACCGTTAATCACAAATCTCGGTGAAGTGC

TGCGTCATATTTTGCAAAAGTTTGGTATTTCAGCTGCATATTCTCTTGGCATGCTGGTTA

CTATGAGTAATTTTGATCAAGTATGGGAGATTTTAAAAGACGTCATGCCTGATACCTCTA

TTCGTATTGATCTTAGTAATCGTTTAAGTGCATTGGCCCCGGCAGATCGACATGAGCAGT

TCCCATTCATTATCCAGCAAGTCTTCGAGGCGGCTGGTCGTCCATTAATCCCTTCTAAGC

CACTTAAACAGGCTCAGCCAGGGTCTGACAGACCCAGGGAAAGGGGCAGAGAGATCCAGC

GCACTCAGCCTGAGAAAACTTCAAGACGGGTGAGTTTTCATTTCAGGAATCCTTCTTCCC

AGGATAGAAATCAGAGGGACAATAGGGGGTTTGGGAATTCTAGACAGGATTATACACCCC

QDRNQRDNRGEFGNSRQDYTP

Gag ORF end €|

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

3421

3481

3541

3601

3661

3721

3781

CCCCCTCCACGAAATCCCTCTAATACTGGGTGGGTTCCCCGCTATCCTGTGAGGGATAAT
P P S TK S L *
CGTGGGACCCCTCCTGCCCGCTTTCCAGCTCCTGAGAAACCTCCAGCGGTGTCCGGAGCT

GTAACTAAGGCAGACCGCCCTCCCCCTTCTTCTCACAAAAAGCCTGTGAAGCGAGCCACT
|> Pol ORF start
TTCCATGGCAATGCTGGCTCCACGTCTAAACCCCCTGTGGATCCAGAATAAGGAGCAGGG
M AMLAPRTLNPTLUWTIG QNTKTENR QG
TGATCTATTTGTGGGCATGATGGACTCAGGTACTACAATTAATATCCTGACTAGAGAATG
D LFVGMMDSGTTTINTITLTREW
GGATACAATTCAATATTTAAATGAAAATGTCACAATTACTATGTTTGCAGGGAAGCAGTC
D TIQYLNENVTTITMTFASGTKRQS
TCAAGCTCCCTTAGCGACTGTAGAAATCTTTTCCCCTTACTTCAAAGGGTCCCGTACCAT
R R s E B R - S B - R KO G R B R B T
AAAAGTGGCATGTTTATTTGATGAGGAGGATCCTTTTGCAATTTATTTCACACAGGCTGC
RO I = 1 = B B - B i s VA B O B
TGTGCCTGTTTTGCCTTCTATGATGTTGGAGGACCCCCTTTATGGCTTTGAGGCTGTAAA
VPVLPSMMLTETDTPTLYGTFTEHAVEK
AGCTTCAATTTCTCCTCAGCTCAAATCCATCATTGGAGAGGCTGAGCTGCAGAATTTGTT
S S R O B I s B R i C B =R R R IR O BEN B
TACTGAATGGCTTAAGTTAGGGGTCGTTCAGCTCTATCATACCCACACTGGTTTAGTGCA
TEWLIKTLGVVY QLYHTHTGTLUVAQ
GACCCCTAAGCCGATAGAGATAGTTTTAAATAAGCCTTTCAGTCCTCAAAAACAGTATCC
TpkPIEIVLNEKTPF s prHINNDNDE
TGTCCATAAGAAATTCTACAATGATTTAAATATTATTATTTCTCAGAAACTTACTCAGGG
RT_like super family (cl102808)

-n

TGTTTTAATTGAGGAATATTCTGAATTTAATTCACCCCTCCTTCCTGTGCCCAAACCAAA

TGGGAGTACTCGTATGGTCATTGACTATAGGGTACTTAACGCCTCTTCTGAGACAGTTGC

GGCTCAGACTTTGAATCCTGCATCTACAATTGATAATTTGCCACGTCCTAGGTGGAAAGC

CACCTTGGATTTAGCTAATGGTTTTTGGAGTATTCCGATTAGCACTTCCCCTGTCACTGC

ATTCACATTCAGGGGTAAGCAGTATCAGTATACCAGGCTCCCTCAGGGTTTTAAAAATTC

CCCTGTTTTATTTTCTGCTGCCGTTGAGGAACTCCTTCAGCGACATAACATTGATAATGC

TGTTCCTTATGTTGATGATATATATCTGGCTTCTGATAAGCTGGATGTGCTTTGGGATTC

TGTTGTTAAACTAATACAGGTACTGGGTGAGGAAGGCTTTGTAGTTAATTTTGCCAAAGC

CAGAATTGGTTTTGAGGAAGTTAAGTTTCTGGGATTTTTAATCGGGGTGGCAGGTGCTAG
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I 6 v A G A S

CCTTGCCCCCACCCTCCAAGAAAAGATTATATCCTTCCCGGTGCCTAAGACATCTCGCCA
L AP TLQETKTITISTFPVPIKTSRNAQ
ATTGCAAGTAATCATGGGGACACTTAATTTTGCACGTAAAACTGTGCCTAGTTTTGCCTC
L Q VIMGTTLNTFARTIKTVPSTFAS
ATTAGCAGCCCCCTTGTATGATTTGCTTAAAGGAGATGCCGTTGTGGCACGTGATTGGAC
L AAPLYDLTLTEKSGDAVYVARDHNENR
TGCTGTTCATTCTGAATGTTTGAGAGCGCTGCAAGAGGCTGTCAAAGTTTCAGCCCCTTT
RT_RNaseH_2 super family (c139038)

GGCGCACCGTAAATCATCTAAAGATTTAGATGTCACGTTGCAGGTTTCTGACTCTCATTT

CTTGGCTACAATCAGTAACCATGCTGAATCTCAGCCCATATGTTATATTACACATACTTT

CTCTCAGCCTGAGAGGAAATTTAATATTGTGGAGCGTACACTGACGGCTGTCAGATATTG

CCTGTCTAAAGTCTCTGCTCTTGCTCAGGGTAAGATTATTCATTGTTATACTGGGATTCC
B s AL AQGKTITIHTCYTGTIT@P
CCAGTTACAGGCTGTCACTCGCCATTCCCTCCCAGAGAGTAGGGCTCTCTCCACACGCTG
Q LQAVTRHSLPESRALSTR RW
GGTGCAATGGCGTGCTGATCAATATAGAGACGATGTGCAATTCCATTATCAGAATGGTTT
VQ WR ADU QYU RUDTDVQFHYQNGL
GGCTGATTCTGACATTATTTTAACTTGTGAGGATCTTTGCTTAACTACTGAGACGGATAG
I R R T N E M o I i s A E B [ R B
GCTCCTTCCTCCTATTTATCAGAAGGTTCAATTGGTAATTTTTACTGATGGTTCTGCCAC
L L pp I v o kv o L NINEGEE
ACCCTCGGGTGACTATCTTACTGCATTTTTTGCTGGTGCAGCTAATGTTATTTTAACTCC
RNase_H_like super family (c114782)

TAATAAAAGGGGTCAGTGGAAAGTCTTTGCCACACATACTTGGCGATTAGGTGATATGAG

TTCACAGCAGGCGGAGCTGATTGCCTTTCAAAAGGCTTTGACACATATTGAGCAAACGCC

CAATTTGGATCCTGAAAGATCCGTTATGGTTTGTTCTGATTCTACATATGTGGTGTCTGG

GTTTAATTCACATATGAAAGTGTGGGAAAACAGTGACTTTTTAGATGTTACAGGCAAGCC

TATTGCACACAGAGCTCACTGGAGATTAATTTTTTCTATTTCACAGAAACTTACTGTGCA

GGTGCTTGTCTTGCATGTGCCTGCTCACCAGACCGTGGGCTGGTACTCTCGTTACAATTC

TTTGGCAGATGAAGCAGCTAAATTGGCTGCCTCTCAGCAAGAGATAACTGTAAGGGCACG

I s 0 Q E I T V R AR

TCTTGCTAGGCATGGCTCCTTACATTTGAATGCGGCTACTTTGTGCCAGCATTCAGATGG

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100



5101

5161

5221

5281

5341

5401

5461

5521

5581

5641

5701

5761

5821

5881

5941

6001

6061

6121

6181

L AR HGSLHIULNAATLCO QH S DG
GGTTTTGACTAGAAGTCAGGCAAAGAAAATGGTCAGTGACTGTTTGGATTGTCAGCGCAC

v L T RS QAKKMVS DT CLDTCAGQRT
AAATCCCAAACGGACTGGACACCCTTATGTTGAAGGGACACTTCCACGGGGAATTAGACC

NP K RTGWHUPY VEGTULZPRGTIR II
AGGGCAGGTGGTCTATATGGATCATGTTGGTCCCCTTACTTCTTCCCGTGGTTACAGACA
rve (pfamo@o665)

TATTTTGGTTGTACTTGATTCCTTTACTGGCTTTGTGTTTCTATTTGCACAGAAACGCAT

TACTGCTATTGTAACTGTTAACCGTCTGGCTATTGTATTTGGTATTTTGCCTTTTCAGTT

TCTTTGCACAGACGGCGGTCCAGCCTTTAAAAATGCTGAGGTTGAGACCTTTTGTGCTGA

TCATAGCGTTACTCATCGATTCTCCTACCCACATCGTCCAGAATCTAATGGAATGGTTGA

AAGGATTAATGGTGAGGTTAAGCGTAGTCTGCAAATTTTTGCCTTGCAATCTAACCCCAG
N 0 1 F AL QS NPS
TAATTGGTACCTTCATCTTCCGGAGATCCAAATCCGGATTAATAGTACCATAACTGCCAA
N WY L HLPETIQTI RTINSTTIT AN
TCATGAAGCTCCCGCTATGTCTCTCTTTGGGTTCTCTATGCTTGAAAATATGGCCTCCTC
H E A P A M S L F GF S ML ENMAS S
AGAAGCTATGGTTACTTCTGACAAGGCCTCTCGGAGTCCAAATCCTTTTCAGATTGGTTC
E AMV T SDKASIRSPNUPEFQTI G S
CGTAGTTTTGAGCAAAACGCATGTTCGTGGCTCTTTAGAACCATACTGGTCTAATCCCTT
vV v L S K T HV R G S L E P Y W S N P
TATTGTTACAGAACTTCTAGGTGACTCGGGACTGTTGCTTTCTGACTCTGAGGATCCAAA
I v T E L L GD S G LLULSD S ED P K
|> Env ORF start
GAATAGGAAAGTTGTGTCCATTAGAGATGTCAAGTTGGTATCCGAGACATTGGGGTTTTC
N R K vVv S I RIDVK L V S E TL G F

n

wn

CGGTACCAGAGCCTCGGTTCAACCCCCAGCCTCTGCTGCATCCGCAGTTTCCGCTGATGC
G T RASVQPPASAASA AV S ADA

Pol ORF end €|
CAATGGGTCAGGAGGATCTACCGCTGCCCAGCGCTCCCACTGCTCCAGCAATTGATGTCA
N GSGGSTAAQRSHTCS SN *

TTCTCAGCGGTGACATGGCTGTGCCTACCCCGGAGCAGGAAGATCAGGTCGTTCTCAGTG

TAGCTTGTCCCGCATCTGAGCGTCCTCCATGTTTAACCCGCTTTCAGCAGAAGCTTTTGC

TTGCATGCTGTATGGTTTGTTCCCCAATCAGTACCTTTTTGCATGCTGTGTTTCTTTTTT
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7141
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ACAGACCTTATTGTAAGTATGTTATTGCTTGCTGGGTGCTTTTAATTATTGCATCTCCTA

TCTCACTATTTTATCTCTTATCTAATACCCAGCTGCATTCCACCTTTTCTCCCGCAGCTT

CACAGGAGCTCCGTTATTCACACTCACATGTCAGTAAGCGCTCACCTTCTGAGCCTTTGT

CTCTTCTGGCAGTGCCTTTGCCTTCTGGTGTTATTCTTGTTCCATACCATGGCTGGCTGG

TGCAAGATCCTGTTTTATTGCATATTGATGTTCCTTTCAGGTTTTACACTCACCAGGTTT

GGCAAGGCATCTCTCCGGAGTCCCTGCCTGCGGGTCTAGAGTCCAGACTTGTTGCTCTGT

TTCTGCAGCTGGAGCGTTCCTCCCTGCAGCTTTCTTCCATCACTTCGGAATCTCCTCTTG

ATGGCTTCCGTGCAGAGTTCTGTTCGATTAGATATCAGAACTTGTTCCTGGGTTTCAGAG

CAGTGAGTGTCAATCTTACTGGGATCCTTGAAACTCCATCCTGGAAACTGCAGCACTGCT

CTCAACCACATATTGGTGCTTCTGAACAGTTCCAGCGGCTGTTTGCCCTTCGTCCTTGTT

TTCATAATGGATCTTGTGCCTGCATCAATCCCCTTTCGAAGGTGCCTCTGGAGGACTCCT

TGTCTGGCTCTAATTATGAATTTTCAGGTTTGATTAAAGGTCTCATTTTCTCCTGGATGG

ACATCTTTCCTGAGGTAACACTTTCTTACGCTAATTATTCCACATGGGGGGGAGAGGATA

CAGGATTCCCCCTTCCAATGATTAAGGACTCTCTGTCTTATGTTTGTAGACTACCTTATG

AAATTCTGTTTTTAAATAGTACACATTATCATGTCTTTTGTGATGAATTGCCTGTCTCTT

TTACACATTGGCGTGGAATTTCTTTTTATAATTTATCTTTGTGGAATAATGCGTGTGGGA

ATAATCCATTCTTTTGTACCCGTTCCTCGTCCACCCAGACAAATTGCTTTTGTTGCCCTA

GTTGGCAATATCAGGTTAATCTTTGTAATAAAAGGTTTTCTAATAGGGTATGGGGACCCT

TCTTTACTCAGGAGGCTAATTTTTTTCAAAATGCACCTGTGCTAGGCCGGTCTTTGACCG

CTGCCTGTATCAGGGGTTTAGCTGAGGGGTTAAATGACACTGAGGTTACTTCTGTGTTAG

ATTTAATTGTACAGACAAAATGGCTGAATGACTCATTTCCCTTGCCCGCTTGGGTGATGA

GAACAGCCAACAGAAAGCGCAGGAATGCTTTGAAACAGGAGGTTCAAAATACATTCCTTA
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7561

7621
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8221

8281

8341

8401

8461
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Foamy_virus_ENV super family (cl04051)

ATCTTAATGATAGAATTAAAACTGCTATAAAAGGTATTCAATCCAATGAATATCAGCTAA

GAGCAGGTATTTTTCAATTAAGGGATTACTTAGCTCAAACCTTACAGTTAGGGATTGATG

CCATATCCACAACTGATGAGAAAATACAGGTTCTAGCAAGAATAGAACAGCTTACTCACT

TTATTGATGGTCTTACTTCCCCAAAACCCAAATGGGGAGACCTTCAATTGGGAAAAATAT

TAGAGGAAATAAACCTCACAGCTGAGCAAATTCAGTATGCCCATGTTGAGGCTTCACAAG

TTATTTTGCAGGTCAGCAAACATGAAATGGGAAAAGAACCATGGGCAACCTTAGGTTCAA

CCCTAGTACAAGGGGTCAGACGTATCTTTCTCCCAATCACTACTCAGGTCTATAAACGTT

GCTGGGAAATCCAGAACTTTGGTCAGTTCTTGGAAAGCTCAAATGGAAGCAACACCTGGA

TTAAAACAATTAAAATCTTTGAACCAACCCACTTGTGTATTAATAATGCTGGTTATCACT

GGATCATAGCACAAGGTTGTCACAAAGTTCCTGTAACTGTGTGTAATTCCCTGGTGCAGG

TCTCTAATACTTGCCTCACACTAGAGGGAGAAGCTGATTGTCCTCTAGAACCGAATCCCG

GTCCTCTAGTAGAAGTTTTTTTGAAATTACCCAATGGATCTTATATCCTTCGGTCAAACA

AAGCACAGTGTGGGTTTCAACCGGGAATATTGTATTTAGTTACTGCACTATCTGTCATTA

AGTGTGGACCGTGGGAATTTTATCCTACACTTAGTGCCCGGTTAACTGAAACAATAAAGT

ACATGGAATTTAAACCAGTACAATTCACTGAGTTAAAAATGTTATTGACTCATGTTTTAA

ATGTAAATGTATTATTAAGAAATTTGTCTTCACTTTGGTTAATGTCAGAGGATGAGTTTT

TACAGCATCTGAGAATGATAGAACTAACAGCTAGTGAATGGGAGCTGATCCTAGACGAGC

TACTGAAGCCAGAGGTATTTTCAAATGCCCTGGGTCGTGCTTTTTCTGGATTAGTGGGTG

GAATAGCTAAAACAGCTGTTGGTGTAGTTAAAACCATAATGGAAGGGGCAGGTGGACTCC

TTCATGACTTAGGGATCAATTTATTCCCATTAATCCTGGGAATCATAGTAATAATTGGTG

Env ORF end €|
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|> Acc ORF start
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9661
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TTCTTTTCTTCTGTCTTAAGAGAAATTAGAACGAAGAGCAGCGAACCAGAAATGGCAGGT

GTAAACTCAAAGATACATATTCCAGCTAATCCTAGGAAGAATGCGATGATTGTCTGCCTG

GGACCTGATCTCATAAATGAGTATGCTGATTATGGAAGCTGGATGTATTCAGAAAACAAT

CCTGATACATGTGCACCTTATTATCTGCATAAAAACTGTGATATTTTATTTAAGTTCCCA

CAATATTCCTATTGCTGGACTTGGCCAAGAAGACTGGCATCTGTTCGTGAAGCACTACGA

AGAACCTTGAGTGCTCACATTTGTCAGTGTGCTCCCTGGGAACTTGTGCCCTGCTACTTC

AATATCTACTCTTTGGCAGAATATCAATTAGGATATGGACATGGCCTATCAAATGCCAAT

CCTGTTGCTTCAGATGGAAATTCAAGAGCCTCCAGCCCGGGGTTAAGCTCGAATTGGTTT

CCAGTACCTAGTCCACAGTCTTTTGCGACGGATGAAGAATTGGATCCAATGCACCTTGCT

CCGGCTAATTCTCTAACAGATGAAGGACAAGACTTTGTGCTTTGGCTGAATGCAGCTCTC

TCCTCTGAGGATGATCAATCAGTCATTCTCCAACATCAGCAACCAAATCCTACTCAAGAT

Acc ORF end €|
TCTGCTCCGACTAGACCAGCAGTGGAAGGCGAGCAAACAGATTCCAATATCTATAATTAG

TCAGACTGACTTCACAGATATCTGAAACGTCTGATCCGGCTGGATCTACTGAGAACTGTG

AATAACTGTCTATTATTGACTGGACTGGTATGTGTCTTATTCAAAATGCACCTTGCCATT

TCAGGATCGTTGCTCATCAATTGGTAAGTATAATAGGCATTTAATGCCCACAGATCCCTA

CACATGATGGAATCAGTGATGACACATCACAGATTTCTGACCCATAGAGATTATTTTAAT

TATGAACCCTCATCTTATTTGACTGGATGAGCAGCTTCAAATTTAAAATTTACATTCCCT

GGGTATGAATGTTCTCTATTTCCCATAAGGAAATATTGAGAAACTCTTTATATCTGGTTA

TTATTAGAAACTAACTCAGATTTGTCAACTCATATCTCTTTATATTCAATTTGGTAATGT

AACCAATTTTTATTACACTTGTATTATTACATTTGATTTTCACTTGTATCTATGCAATGT

TGAGCACTGACACAACTTATTATATGTAGTTTATTGTGTGATTATTTTCCCCCAGGCTTA
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TTAGTGCCTTACTGATTTATATGTATCTAGCTATGTCTAGTATTTGTTTTACTGACTCCA
3°-LTR

TGGGGGGGTGTCAGAAAATATCTTAATATTTTGTGCTTTATTGATAATTACTTATATTTA
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5°-LTR
TGTTACAGGCCTCAGTAGAAGTTAAGGTTAATGACTATTACAAGTCTAAGTAGAAGTTAA

GGTTAAGGATTTAACTACGCAGTACTAGTAGTTTCTGTTCCATAAGATTTTTTTATGTTT

TAAAGATTAGAATGTTTTGGTTATTCTGTAAAAATGATCAACAGCTTGGCCTTGGTGATT

TTCCTCTCCTGATTTTCTTCTGAGTTTTTTATGACCGTTAGTACTCTTTTTGAGGTAGCG

ATACGCAGGTCTAGTTACAAAATCTTATATATATGCAGACCTTTGTTTATACTCTGGGGC

AGACCGAGAGACTGAAGCTAGACTTCATATCGAGACTGACTGGTATGTTTATTTTTATTT

TTTATGCATATAAGTTTTAACAGGCATTCTATGTTATACTCTGTTTTAATTTTGGATTCC

TGTAATTTTTATTATTTTTCAATAAATAATTACTATGATGAATTCTCAGTCCTTTCTTAT
AATTGTGCTCACGATTTCATCTATTGAATGTGAGACCTATCCACATGTATAAAATTGAAA
TTTGGTAACTTATCACTTAGGGTGGAGAATAACCTTATTTTAAGACATTACATGGGAGGA
AAGGTGTGAACCCATCACAATTGGCGCCCAACGTGGGGCTCGAGAATTCTAATTTTTTTA

TATTACCCAGATATATTTTATACCGCGGTCCTCTTATACGTAAGGGAAGGTACTCTCAAT
|> Gag ORF start
ATCATGGCGAATAATTTTGCTGATATACAGCGATTAAATTCATTGTGCAGATTGCAACAA
M A NNF A DI QR L NS L CURULQQQ
GGCAGAGATGTGCAAAATGATGAAGTTTTAGCACTTGAAATACAGTATGGTCCCTGGGGA
G R DV QNDEV L AL ETI QVY G P W G
TCAGGAGCTAGATACTGCTTAATCCGTGTATTGTTGTTAGGACCAAATGGAGTTGTTTTG
S G ARY CULTII RV LLLGUPNUGVV L
CAAACACCTATGTTTGAGTTTGAGGATATTGATTTTAACCCTGCCAGGCATACCATTGTT
Q T PMFEF E DI DFNUPAWRWUHTTIV
AATCTGATCTATGATGAAAGTCAGATCATTTTGGGAAGAGTCCCAGTAATCCCAAATAGT
N L I Y DUESQTI I L GR VPV I PN S
CTTCGCAGACATGGACCATATGTCCAGAGTGAGAGGTGGGGTACACCCCGTTCTAAATTA
L R R HGWPY V QS EIRMWUGTP R S K L
TATTCACCAGTGAAGAGGGAGGAATTACCTCCACTGGCGGCTACTCTTCAACTAGAGAGA
Y S PV K R EELPPLAATIL QUL E R
GAACAGTTATTAAGAGAACTGAATCTAGTCACTGCCACTTTAGAGCAGATATTAATTAGA
E Q L L R E L NL V TATLEQTI L I R
GGAGCTTCAAATGTTTCTCAGTTTTCATTACAGACTACAGGAGGAATTCCTATGTCTAAC

GASNVSQFSLQTT 6 ¢ EIFNmsum
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ATTAAAGCAACTGTGGGTCAGGTTCCCTCAAATACTAAGGAGATTCCCCTATGGCTTAAT
Gag_spuma super family (cl126624)

GACAGAATACATGCATTAGATGGGGTATTTCCTACACCTACACCTGCACAGAAAGAAGCC

TTAATTAATGCTTTGTTACCTCCTGGTTTGTCTGTTACACTCCAGGAAGCTAAAGATTGG

AATTCTATAGTGAGTACTTTGTATGAAAAGACTCATGGAAAAGTTACCTTGGCTTCTTTA

GCGGACACATTAACACAAGTTCACAAGTCCAGTGGCATTGTTGCAGCATATTCTTTGGGA

TTGAGATTCACTCAAAATAATCATGAGATAGTTTGGGGTTGTTTAAAGTCCCTTATAAGG

GGACAAGGACTTATATTAGATTTAGAAAGACAAATTGAAAGACTTCCTAAAGAGGAACGT

TGTGAAAAAGTCCCAGAYGTTTTAAAAAATACTTATATTCTTTTAGGTAAGGATTTAACT

GGTGAAGGGGCAGCCAGTAATAGACAGAAGGCAGACGAAAAAAGAAAAAGTGTTCAGTTT

CGCGCTAGACAGTCTGACTCACGCAGGCATGCAAGGTCACAGCTTCAAGCAGTACACAGG

GAAGTGACTGAGAATCAGCGTAGAAGGGAAGCTCCATCTAGACCAGTGACTGAGGAATTA

AGGAGGCAGGAACCCCAAAATCGATATGCCTTGCGCCCTTTCATTCGTACCCCTGATAGA

TATGGGCAGCCTCGCCAAGATGCGCGACCAAGAGAGAGATCCCAAATTGCTTCGTCTAAC
Y GQPRQDARPRERSQIASSN
AGATTTTCTGAAAGGGAGGGCAGAGTAGAAGAAAGGGTTACAGCATCTGCAGCTACATCT
R F S EREGIRV EEIRVTASAAT S
GCAGCTACACCCGCCGCCACTAAAAAGGTAAATAAGATAAAGAGAACCTCAGATTCTCCT
AAATPAATIKIKVNIKTII K RTSD S P

Gag ORF end €|

|> Pol ORF start

GCACCAGAGTCTGTAGAAAAAACTAATGAGCAGTAAAATGGAGAGTTTAAAATTACAAAT
AP E SV E K TNE Q *

M S S KME S L K L QI
ACTGTACAAAGACAATTTTTATACTGGACTTCTTGACACACAAGCAGACATTTCATTAGT
Underline: Spuma_A9PTase super family (c108397)

L YKDNEYTSGLLDTAOQADTISTLYV
ACAACCAAATATTTTACAGGAAGAAATGTTACATTATGTTTCTGTACAAACTTTAGAAGG
Q PNTILOEEMLHYUVSVQTITLESG
AGAAGGGTCATACCCATCTTTTTATACAAATTTAAAGATAAATGGAAAATGTGTTTCTTT
EGSYPSEYTNLIKTINGT KT CVSL
AGAATTGGTTGAACATCCTAATTTAGATACACAGTTTCTTATTGCTTTTAAAGATGTAGC
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2461

2521
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3241
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3421
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3661

ELVEHPNLUDTQ QETLTIATETKTDUVYA
TCATTTTATTCAGATAACTCAGAGTACAGAAACACAAATACCTGATTTAACAATTAAAGT
HEIOQITOQSTIETOQTIPDTLTTITKH?V
AGATGTTGGATTTCTTATAGAACAACAAATAGCTCAATCTATTGTAGAGAATAAAGATAA
DVGETLTIEG® QQTIAQSTIVENST KT DK
ATTGGCTTTATGTCTTTGTGATCATTTTCAGGTATTCCAGCAATGGGAAAATCAAGCAGG
LALCLCDHEQ QVEROQQMWENTQ QA ASG
ATATAGGAGAGAGATTCTCCATCATATTGCTACGGGAACTGTTACTCCAAAGCGTCAGTC
YRREILHHIATG TV 1IN
CCAGTATAAGATTAATCATGCCGCAATACCTAGTATTCAAATAGTGATAGATGATCTTGT
RT_like super family (cl102808)

TAAACAAGGGATCATTAAAGAACAGTATAGTCAAATGAATACTGCTGTTTATCCTGTACC

CAAACCAAATGGTAGTTGGAGATTGGTGTTAGATTACAGGGAAGTAAATAAGGTAACTCC

CGTAGTTTCTGCTCAAAACACACATTCTGTTTCAATTTTACACGGCTTAGTCCGGAAAAG

GTTTAAAACAACATTGGATCTTGCTAATGGTTTTTGGAGTCACCCCATTGATACAGATAG

TTATTGGATTACAGCTTTTACTTGGCAAGGGAAGCAATATGTGTGGACTCGGCTCCCACA

AGGGTTTGTTAACTCCCCAGCTTTGTTTACAGCCGATGTAGTATCATTATTATCTGCATT

TTCTAATATTGAGGTGTATGTTGATGATATTTACTTATCCCATGATAGTGAAGAGGAACA

TATTGCAGTTCTTACACAAGTCCTAGATACCTTGTATAAAGCAGGATACATAGTGTCTCT

AAAGAAATCACAGATCGCACGTAACAAGGTTACTTTTCTGGGGTTTGACATTACACATAA
N > 1 T H N
TGGCAGAGGATTGTCTGATAATTACAAAGAAAAAATTGCTGCAATTAAAAGACCATGTAG
G R GL SDNYKEIKTIAATITZ KR RPCS
TTTAAAACAATTACGCAGCATTATTGGACTTTTTAATTATGCAATGTTGTTTATTCCAAA
L K Q L RSITIGULFNYAMTLTEFTPN
TTTTAATATTTTAATAGCACCATTACATGCTGCTGTTTCACGAGAAATAAGATCACAACA
F NI L I APLHAAVSIRETIIRSQAQ
AACTAAAACCCCCTTTCAGTGGAATATGAAGGAGGAAAAAGCTTTACAAGATTTGTTGAC
RT_RNaseH_2 super family (c139038)

Tk 17 p F o NN

AGCTGTAAATAATGATTATTTAACACAAAGAGAGCCTACACAACCGCTATCTGTTTATGT

TAGTATTTCTTCTGAGGCAGCATATATACGTATTTACAATTCTGCTGAAATTGTTCCGAT

TGTACTTTTATCCTATGTATTTACAATTACAGAAAGAAAATACTTGCCGTTAGAGAAGTT
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3721

3781

3841

3901

3961

4021

4081

4141

4201

4261

4321

4381

4441

4501

4561

4621

4681

4741

4801

4861

ACTTACTGCGGTGACGGTAGCTGTGTTGAAGTCTAGAGACTTAGCTCAAGGTCAGAATAT

TTATATTTATACTTCTGTTGCTTCACTCGCAACT TTAAAAAAAGAAACAATCCCTGAAAA
B Y 1 s VASLATTLTKTEKTETTITPE
AAGGGCTTTTAAATGTCGATGGTTAAAGTGGTTAACTTTATTCGAAGACCCCCAGCTTAA

R AF KCRMWILIKWLTLTFETDTPG QLN
TTTTGTGTATGATGCTACGTTACCCATGTTGGATGATCTTCCAACATTGTATAATAGTGT

T E s S I v P O B - e D N B T
CCAGTGGGAAGCACAAAAGCATCCAACTGATTTCTATACTTATCTATATTACACAGATGG

Qw e EAQkKkH©PTODTF FY TV L viIiIIIIEE
TTCAGCAGTTAACTCTAACAAGGAAGGAGTTAATAGATCTGCGGGGGTAGGCATTGCTAA
RNase_H_like super family (c114782)

~

ATACTCCTCGGATATGAGTTTGTTAAAAACTTGGCAGCTCCCGATAGGAGATCATTCGTC

ACAATATGCTGAGATATATGCATTGGTTTTTGCATTAAAAGAAGCTTTAAGTGATAAGGG

TCCTGTTCTTGTTGTTACTGATTCTGCTTATTTAGCACGATCTGCTAATGAAGATCTTCG

TATATGGAGATCAAATGGTTTTCTCACGGCTAAAAAGAAGCCGTTAATGCACATTGCTAA

ATGGAAAGCAATTTCTGCTTATCTCAATTATAAGCCTGATATTGAAATTGTACATGAACC

GGCTCATAGGAAGCTTGGTTCGTCTGCTCACACACTGGGTAATCAGCTTGTTGATTCTCT

CGCACAAGCTGTTAGTCAAAAATATGCTGTGAACCAAGTTAAAACCAGGTCACAAGCAAA
Q AV S Q K Y AV N QV KTR RS QAK
ACCAGCCAGTCTCGATGCAGAGTTGAATGCCTGTTTGGATGATTCCAGACCTAATCCACC
P ASLDAETLNACLTUDT DS Z RUPNZPFPEP
TGGATATCCAAGAATATATGCATATAAAGTGCAAGATGAACACTGTATTGTCACTATTAA
G Y PRTIYAY KV QDEWUHT CTIUVTTIK
GGAAGTTGATTATATCCTTCCACCTAAAGAAGAAAGGGTCCGAATTGCCAATAAAGCACA
Integrase_H2C2 (pfam17921)

e v oo v 1 L [

TGCAAGTATTGGTCATCCACATTTGGGACGTGACAATGTTCTTCAAGCACTTAAGAAAAA

ATATTGGTGGCCTAATATGAGAAAAACGGTGTCATATGTGGTAGGTAATTGTAAACCATG

TTTGTTAGTTAATAATCCTAACCATCAAAAGCCACCACATATTGTTAAAGAAATTCCTAA

B N H Q K PP HIVKTETTPN

CAAACCTTTTGATCTAATTTATCTTGATCATATTGGTCCACTGCCACCTTCTCATGGTTA
rve (pfam@o665)
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4921

4981

5041

5101

5161

5221

5281

5341

5401

5461

5521

5581

5641

5701

5761

5821

5881

5941

6001

CCTATATGTGTTAGTATGTGTTGATGCCTGTACTAGGTTTACTTGGTTGTACCCCGTACG

TGCTACGAATTCTAACACCACGCTTAGTTGTCTCAATTTTTTGGTAGGTGCTGGAAAACC

AAAGATCTTACACTCGGACGGCGGTCCGGCTTTCACGGCTGTGAAAACCCAAGAGTGGGC

TCATGCCCTAGGTATTAAATGGGAATTCAGCTCCCCTTACCATCCTCAAAGTAGTGGGGT

TGTGGAAAGGAAAAATGCCGAAATAAAACGACTCCTAACCAAGTTGTTGTATTCTCGTCC
I . . T K L LY s RP
CACACAGTGGTACCCATTGTTACCTCAGGTACAACTAGGTATTAACAATATTCCTGCTTC
T QWYPLLPQVQLGTINNTITPAS
AAATTCAGGTAAAACACCTTTTGAATTGATGTATGGTGTTCCAATGAATACTGATTTTGT
NS GKT®PFETLMYGVPMNTUDTFV
TGACTCTTCTATTTCTGCACCAGGGAGACTAGAACAATTATCTTTTCTACAGGAGTTGCG
D R T S T o o I & T O < B i N O B = R N
AGACGCTTTGTCTCACCCTGCGTACGCACCAGATACCACACATGCATGGACTCCACAGGT
b ALSHUPAYAUPDT T HHIIINNNSBg
TGGCCATTTTGTCCAGGAGAGGGTATCTACTATAAAGCCCTTACGACCACGTTGGAAGCC
SH3_11 super family (c139492)

TCCAGCAGAGATTAAAACTGTTATTAATGAACGGACTTTTATTATAGTTGATAAACAAGG

CCGTCAAAGAACTGTGAGTATTGACAATTTAAAACCTGTTCCTTTATCCTGTGATATTCA

I v > L s Cc D I Q
|> Env ORF start

GCATGGAGGAGAAACCACCTCTAACTTACTCTCAATGGCTGACCATGGCAAATGTGCAGA
H G G ETTSNLULSMADUHGI K CAD

Pol ORF end €|
CGCAGGAAAACCAGCAGGACATTTTGTTTGAATATCAATCGTGTGCCACAGAAGATGTGC
AG K P A G H F VvV *

AGACATCAGGTGAGAAAGAGACTTTCATTGATATACCTGATTGCACTAAAATGCCTTCTT

TGAAGCAAAAACATGTCTGTGGATTTTGCAATAAGACCCCAGTAAGTTTGAGAAAACTGG

GTTACTTTTTTCTTGCATTTTTCATCCTGTTGTTGTTAATAACTACAATCGGTGTTGCAA

TTTTTCGCATTCAGTGGTATTTTATCACACAACGTCCTGGAATCACCCTGACATGGAATC
Foamy_virus_ENV super family (c104051)

AGACCCAAATTCATCCAGGTATTGGGAATGCTAAACATGTACATAAAAGAGCTTTGATGT

4980

5040

5100

5160

5220

5280

5340
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5760
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6061

6121

6181

6241

6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

7081

7141

7201

7261

7321

CTAATAATGTTCCTGTGAGTGTACAGGTACAGGACTGGAACAAGGTCTGTACTGGAAGC

CATATCCAACGCCTATTGTGGAGAAGAAGAAAGTCCTGGGTATATCCCAAGTGGTACTTA

TAGACTCTAATATTCTTGCAAAAACAGCTGGAATTGTTTCTGATGAAGGACGTGCTCTGG

TAAAGTTATACCTAGATGACCAGATGAAAAAGGTACAAGCTGTTACCCTGCCATATAAGT

TGCCTTTACAGGACCACCGGAAACAACAAACATATAGAGAAAAGATGTGTTATGTTTCTC

TTGGACATTGTTATTTTGTTGATTTTCAAGGCGTAAGAATCTGGCCAACACCGGAAATAA

AGGCTGATCAGTGTCCYCGTCCAGGTACTACACAGGACAAGGTAACATATAAAGGTTATC

CTATTTTTTATTTGAATACAGGACAAACTACTCAAAAAGGATTTGTCCCCTTCAGAAGGA

ATGACACACGTATTGATTTTTGGGAAGATGCAGAAGAGGAGGAATATCGATTTCCTGGAG

GTGTAAGACCTTATAAAGGTGCTGTTTTTTGTTCTAATTTGCTTTACTCAGAATGGTGGA

AACCGGAATTTTATGATGATGATGGCTATGATGCCTTGATGAAGCAACTACATGTTGAGG

TACAAAATCCGGAAACGGGTGAATTAAAGAGACAGGCATTACCCCCTGAGTGGCAGGCAA

AAGGACAGAAAAAGTTATTTCGCAGTCTGACGGAATGGGATATCTGTACAATGCCAAGAT

TTCCCTCGTTTCTGAATACATCGTATTTTAGTCACTCTTGCAAAGCAAAAGGTAATCCGT

GCGGTATTACTTACGAAAGTTTGATAGAACAAGGAATATGTGATCCAAACATTCCCTCAC

AGGTTTATAGATGCACTTCTTGTTCATTTTTTTACAATTTGACTGATAACATTTTCAAGT

GGCAGCCTAAACAAATCGACCAAGGATTTTTACATTACAGCGGACTTCCTGGTTTTTGGT

GCGTGCAGAAATCTAAATTTGTTAAAACAAATTATACGGTTTACTCCCTGTTTCAGAAAT

GTTTGACAGACAGCACCATATATGATGTGGAAACTGTGATAAAAGGTATACAGGATAAAA

TGAATGTATATATTGGTACTGATGACAAACCATGTGAGTATATACAGTGTAAAACAAAAA

ATATCGCTGATATGCCATATGCTGAAGCAGTGTGGGGAACAAATAACACATTTGCAAATA

TACATTATCAAAACAACATTACACAAAAAAGTGATGAATGTGAAAATGTTTTGTTAACGA

6120
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7381

7441

7501

7561

7621

7681

7741

7801

7861

7921
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8041

8101

8161

8221

8281

8341

8401

8461

8521

8581

GACGACGGTTGTTAAATAATGCAGAAGTTTCAATAACAACTGGTCATTTGCTAAGTGATG

CTGTTTCTATTATTAGCCACGTCTCCGATGCTAATGATGAAGAGTTAAAGAAGAAAGTTT

TGTTGTTAAAAGATCATTTAATAATTTTTATATCTGCTGCAATGTCAGATTTTACTGTTT

TAGCAGAAGAACTAAGAGCTTTAATGGTACTTAATAAGTTAACAGCTATGAGATTAACCC

TTCAAGGGGAACAAATTGATACCACATTATTAAATGTGACATGGATTCAAAAACAATTAG

GCTTAAGTGAAAGACAAACTGAAGTTTTAGCTCATGTATCGAAACTCAGGGTTTATGATA

TTAAAGAACTTAAGCATAGACAAATGAGAAATCCTGATGATAGTCAGTGGGAATTGTTTT

TGTACTATGAATTGATTATCCCTGGTGATGTTTATACTACTAACTGGGAACTTGATAACT

TTGGACATTTGATTGACACTGCTGATGATTTAGCTTTAATGCAAATTAAGCAGCCATATG

ATTACATTTCCTATAAATGTGGAGAACATTTTTATCTTAAAGTTGAGAAATGTACAGAGA

TAGGATATCTTGTATGTGGTGAAATTTATACTGTTTTACCTTGTGGAGCTGATGGTAAGG

GATCTGATTGTGAAATTACTGTGCATCCGGTAGTTGCTCCCTATACTCGAATTGAGTCAT

TATCTAATGGTTCTTATTTGGTTTTAAGCAGTACAAGTGAATGTAATATTCCTTCTATGC

AACCATCAATTATTACAGTAAATACCTCTGTTGAGTGTTTTAATATAATCTTCACCCCTC

CATTACAGACCCAGACAGTTTTACAAATACTGCGATTTGATGTTCCACATTTTGTTTTGC

AGCTGCCATATATGACTGCATTTTTGGCTCATTTGAAATCTATGAAAATAATCATAGGTA

(@)

CACCCATGATGCTATAGATGTATTAACGCAAAAGATACATTCTGAGTTATTACGTATAG

ATATTCATGAAGGAGATTTTCCTCAATGGATGCAGAACCTTGGTAAAGCTTTAAAATCAT

TATGGCCTGGAATGGGAAAAGCTATTTCTGCTGTAGGAGAAGGATTAGGAAAAATGGGAA

ATGGTATCTTTGGTAGCATTGGTAACATATTGAGTATTTTTGGATATTTAAAACCACTGT

TACTGTTAATACTTGGATTATTTCTATTTGGTGTTATATGGCGACTATTTTCTCTTTTGC
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TAGTCACTGCAATGATACATCCTCACAACAAACGGAATTGCAAAGCCTCCCACAGAGTCC
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TCTTTGAATGCGTCAATAAAGACAAACAAATTTTCCAATTGATATTACAAACTAAACAAG

AAGGACTTCTTAATATTGTAAGCCATGGAACTTTTGGTTGCACAGTTTTGCTTGCTTGCA

ATGGACCTCCTCATGAGACTTGTTTTGGTGGGATATGGAGAAATACTTTGTTGCATCTGT

ATACAGAGTCTTATGCATTTCAGTTGGGTGATTTTTATCAATTGCAGAGTTCTCATGAAA

ATATAACTTGTGATCATGTATGGTGTTCACATTGTAAATGTTTTGTGTTTCATGAAATCG

Acc2 ORF _end €|

CGGAAACACCTTTCTTTTTCTTTTTCACCAATAGATTTAGAATGTGGTGATTCTAATTTT
GTTGATTAATTTAAGTTAATGTTATTAGCTGGACCAAGTAATCATAATTTTTTTTGCCCA
3°-LTR

GCTAATGGAGAGGGACTGTTACAGGCCTCAGTAGAAGTTAAGGTTAATGACTATTACAAG
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-LTR
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1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

2281

2341

2401

2461

2521

ACCCCTGAGGCGCCTCTCATCATAAATTAAGACTTTTGATTCTGTGCCCACTCCACACAG
CCCTACCTAGGGTSGAGGGRGGGGGCAGGGAATCACGCCCTAAGGGGCAATCAAGTCAGA

TGGCACCCCAAAMAGATGGGACGTCTTAGAGATGACCAGAGCATTACTAATATTTAAATA

|> Gag ORF start
ACCTCATGTCCCAGTCACGGGAGAAGGACAGGGCAGAAWWTTTTTTTTCTAAAAASGTTT

M S Q S R E K DI RAEX F F S K X V
TTTTAAATAAGAGGTTAGAGTGCGTACAGAAGATGGCGCACAATGAAATCAATATTCCCA
F L NK R L ECVQ KMAWHNIETINTITFP
TCCATTGCAGAATGGCTCTATATGATTGGCTGAGAGCTGCGCACTGTCATGCAGTGAACA
I HCRMALYDMWULIRAAMHTCHAVN
CAAATTTCACAGTAGCAGTGGCGCAACTTGGTGGACTACCAGCAGAATCACTCTTTACTT
T N F T VAV AQLGGLUPAES L FT
ACTTAAAGACCCCAGCTAACAGGACAAATAATGTATATGCAACTCTCCTAGTGAGRGGAG
Y L K T P A NIRTNNVYATIULL V R G
ACTTAGACACCATTCAGTATCGCCCATACCAGTATCCTGAATTGGCTTTAACACATACAA
D LDTTIOQYRPYQVYPEILATLTHT
ATCATGTCAACTGGTTTGGAGGTAATCTAGTTTACCCACAAACAGGTGCAAGGCATGGCC
N HV NWEFGGNIULVY P QTGAIRHG
CATTAGCTACACCCAATCTGTCACTAGAATTCTTAGCCCGGTTTCATCCAAACCGTGGAG
P L ATPNWLSLETFULARTE FEFUHUZPNR RG
GTCCATTTTTGCAGGCTGACTACCAATTGTTAGCCACCCACTTTGACACAGTGCGAAACA
G P F L Q ADYOQL L ATHTE EDTVRN
TTGCGCTGCAATATGCAGCTCAGCAGGGTATAGCACCTGCGCAGCAACCTCAAGGACAGA
I ALQY A ARQQ 6 I AJFANGNGEFNGNGEGN
TGGATGCAGGTGGGGTACAACTACAGACATTGAGAATAATATTGGGATCCTGTCCATCCA
Gag_spuma super family (c126624)

AGAATGAAGACATTCCCAAGTGGTATTCAGAAAAATTAGGACAATTGCAAGCTGCTTATC

CACAAGTAACTCCCCAGCACAGACACAGGGCCCTAGCTATGTTTCTTCCATCTGGCTGCA

CACCGCCTCTAGCGAGCTGTGACAGCTGGATCTCAATCTATAGCTGGCTTTATTTACAGC

TGATAGGCACGCCGTCCATCACATCACTAGCACTGATACTAGCTGACATCATGGGAACAC

AAGGCGCGGCCGCAGCCATGAATCTAGGCCTGTCTATAGCATCTAACAATTATCAAATGG

TTGAGAGCATAATCCTACCCTTATTAAAAGGAGAGCCTGCAAGGTTAGAAGTCCATAGAA

AATTGTCCCAATTAAATGAGCAAGAAAAAAGGGAGCAATTTGGAGACATAGTGACATCCA

CCTATCAATCATTGGGCAGGGATCACTTGGGCAGAAGACCAGCAGACACACAGAAAAAGG
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2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

3421

3481

3541

3601

3661

3721

GTAACAAGGATCTTAAGCCAGATAAGGACACACACCATGAAGGGAGATCCTCGAAAGGAC

GGGGATCATTCCAGGGTAAAAAGGGCAATAAGCCACAGAGGCGGCAATTGTCACCCATAG

AGGAAGAAAGATATCCAGAGCATGGGCATAAAAATGAGAAATCTGCAGGAGATAGGCAGA

GCCCGCAGTGGCAAGGTAACCACAGGGGTAGACGGTCCTGGGGTAAGACCGGGGGCCAGT

CCCATTTTAGACCTACTGACTATGATTTTAGAGACAGGAAACACATGAAAAGTCCCCAGA
SEERIETEY Y D F R D R KHMEKSUPQ
AGTACGGCACTGATGAGACTTCATCTCCTTCCCAGCAGGCACGAACACCAGATCGTTCTA
K'Yy G T bE TS S P S QQARTUPDR S
AGGCTGAGGGGAAGGAAGTGAAGGTTGAGAAAAAACACACGGCAGCACTACAGGTTTCAC
K A E G K EV KV E KKHTAA AL QV S
Gag ORF end €|
|> Pol ORF start
AGAATGCAGAGTCCACGCACTCATCGCATCGTTCCCAAGACTAAGCGACACACTGATTGG
Q NA E S TH S S HU RS Q D *

M Q S P RTHIRTIVPKTIKIRHTDW
ATTGAGGTCCTATTAGACTCTGGGTCTGACATTTCCATATTTGAATGCAGCCACAAGGCA
I EV L L DS GSDTISTIFETCSUHKA
CTATTGGAGCACACAAGGGCACACAGGAATGCACAGATCACTACTCCCACTGGGCAGACA
L L EHTRAMHU RNAOQQTITTUPTGOQT
TTGGCACATAATGAAGTGTATTTTGTAACAATTCAGCTAGAAGGCGAACACCCCAAAAAG
L AHNZEVY FVTTIOQULEGTEUHUP K K
ATTGAAGCACTATTTTGGCCACAGCTACACATTCAATATAAAGGGCTGTTAGCATTTCAA
I E AL F WP QL HTIOQY K GULLATFQ
GACTGGCCACCTTTGTATGTAAGGCAAGCACCAAGGGGTGAAGAAGTGGTAATGCCTGCC
D WPPULY VR RQAPIRGEEVVMP A
TTTTCAAAAGAGGTGAGTGGGGAACTAATGCAAAAATATGCAAGAAAATGGTCAGCGCTG
F S K EV S G EL M Q K Y A RKWNW S A L
GCAGCAGTGCAGCTGTTTAAAAATCATGTAGGGCATGATAAAGAATGTCCAGCACATGTG
A AV Q L F K NHVGHDKECP AW HYV
ATTCCAGTGCTGAAACCACCCCCGCCACAAAGGCAGTATCCAGTTAAACCACAGGCAGTT

RT_like super family (cl102808)

e ov Lok p [

GCCCACATGCAAACCATAGTAGACCAGCTAATGGACCAGGGAGTAATCATAAAGCAAGCT

AGCCCACATAACAGTCCKGTGCTCCCAGTTTTAAAACCTGATGGTACCTACCGTTTTATT

GTAGATTTTAGAATTTTGAATGCACATTGTAAGACAGAGGCCGTCCAGAACCAACACAGT

TCTGGATTGCTAGCCAACTTACACAGATGCAAATATAAAACAAACCTTGATCTAGGCAAT

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



3781

3841

3901

3961

4021

4081

4141

4201

4261

4321

4381

4441

4501

4561

4621

4681

4741

4801

4861

4921

4981

GGGTATTTCACACAACCTTTAAGTGTAGAAAGCCAGAAATACACTGCATTCACKTTTAAG

GGAACTCATTTCCAGTTCACTAGAATAATGCAGGGGTATAAAAATTCACCTAGCACATTC

TCAAGCAGAATACAGAGCTTACTTGCAGACATTCCTAATTGTTGGCAGTATGTAGATGAT

ATTTACATCACCCATGAGAATCTCAGTGAACACTTGCAAGAAGTAGACAGAGTCATTCAC

ACGTTGGCTGCAAAAGGATACCTGATTAATTTYAAAAAATCAAGAATAGCTCATCGTGAG

GTTACCTTTCTGGGATTCACTCTTTCAGATGAGGGCAGAGGGTTGTCAGCAGATTTTCTT
B+ L s D EGRGLSADEF L
GAGAAGTGTGCCAATATAAGACCGCCCACTACGCTTAGGCAGTTACAGGCCATTCTAGGG
ER O Gl R R B R, i s R R R B O R R R G
CTGTTAAATTTTGGCAGATCGTATGTTTCTAATTTTGCTGAGCTAGTGAAACCATTGTAT
L LNF GRSYVSNTFAETLVKTPTLY
GCTTTGATAAAACCAAATTTCAAGGCAGCTCACTGGCTGCCAGAACACACTCATATTCTG
A LI KPNTFTZKAAHMWTLTPETHTHTIIL
CACCAGGTATATTCATTAATGACTCACACTGGTCCTTTGCAGGACAGGAATACAGATAAA
HQVYSLMTHTGPTLO QDT RNTDK
GACTTAGAGATAAACCTTGTGGTGGGAGACAATGCTTTCACATACACAGTGTGCAATCTA
o O G T Y s VA sV GO B
GGGGAGACTAAACCAATTGCATATAAGTCACATGTATATTCCACACCTGAGTTAAAATTT
G ETKUPTIAYTIKSH HVYST®PETILTKTF
ACACCTGAGGAGAAAATTCTGGCTTCAGTTCAGATGATTATTCAGAAAGAGAGACCACTG
T PEEZKTITLASVYVQMTITIGQKTETR RTPIL
GCAGCAAATAGAACCATACACATAAACACACCTTTAGCTCAACTAGAAGCTGCCACAAAA
AANRTTIHTINTPLARQLTEA AATHEK
GCTAGCGTCCCAAATGCAAAAGCATTACACACTAGATGGATTCAATGGTCAGCATCTCAA
A°'SVPNAIKALUHTRMWTIQWSASNAQ
CATGCTCCAGATGTAAAGTACCATTATAAGGCAGAATTGCAAAGACTGAGTGGATTGAGT
HAPDVI KTYHYZ KA AETLTI QRTLSGTLS
TGGACAATGGACACAGAGCCAGACATCTCACGGCCTGACATACCATTGTTTGATTTTTTC
W TMDTTETPDTISRPDTITPTLTFTDTFF
CAGGTGATTTACTCAGATGGGTCAGCTATCCCAGCAGTGGGGACACGGTCTAAGTACGCT
RNase_H_like super family (c114782)

QIVIYSDGSATIPAVGTRSKYA]

GCCGCATGCGCAGCAGTCGTAGGATACTTCACACATGAAGAAGAATTTATACATACTGAT

ATTGCAACCAAGCACCTGGGAGACATGTCTGCCCAGACTGCTGAATTGCATGGGTTACTA

CTTGCATTGCGCCAAGCAGATTCAGGGAAGCCCACTCTAGTAGTCTCAGATTCAGATTAC

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560
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4680

4740

4800

4860
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4980

5040



5041

5101

5161

5221

5281

5341

5401

5461

5521

5581

5641

5701

5761

5821

5881

5941

6001

6061

6121

6181

6241

ATTGTCAGGGCTTATAACACTGACTTGCATTGGTGGATGCAAAATGACTTCAAAGACATT

AGGCATAAAACTATTGCTTCCAGGCAGCTCTGGAAGCAGGTTTGGGATCTTAAACAGACT

TGCCCTTTACTATGGGTAATGCACACAAGAGCACATACCAAAGGGCACATTCATAGCACT

GGCAATGCATTGGCAGATAAATATGCCAAAGAGCACACAGTGAGAAAAACAATAGCAGCC
I T v R K T I A A
ATAACTCGCTCAGCGACTGCAATGGATGAGGAAATAAAAGAGGCTTGTTTAGGTATTGTA
I TRSATAMPDTETETITKTEHA ATCLTGTIUV
CCTAGGCCAAAAGGTTTCCCCAGTAATTATATGTATGACATTGAAAATAATAGAGCAATA
PRPKGTFPSNYMYDTITENNR RATI
GTCACAATCCCTATGAAAAAAGGGGATCCTATTCAAAGATTAATACCAAATAGAGCAGAC
vTipmk«kaeoDdD©P I rR L IIHININE
AGGGAAAAGCTGATTGCAGCCACACACGCTGGACTTGCATCTACCCATTTTGGGGTGAGT
Integrase_H2C2 (pfaml17921)

GCAACTGCACAGCTGCTCCTTGATCGCTTCTGGTGGCCAGGGCTTCGACAGCAGGTGAAA

ATATATATTGCAAACTGTGACACATGTTTACAGACAACTGTGGACCACAGCAAAAAACCT

I T v D H s K K P

AAGGAGGTTCCTTTGAGAAAGGCAGCCTCGCCCTTTGAGATCCAATATATGGACCATATA
rve (pfam@o665)

kK B v e L rR kA A s I

GGCCCACTACCAGCAGTAAACAAGTACAAGTACATTCTAGTAATAGTAGATTCTTGCACT

AGGTTTACCTGGATGATTCCTCAAAAGAAAGCAGACTGCAAATCAGTCATACAGGCACTT

AGGACTGTAGTAGCCATGACAGCAACTCAAACGTTCCATGCTGACAATGGTCCAGCTTTT

TCGGGGCGGGCCCTGAAGAAGGCATTAGAGGCATGGGGAACAGAGATGCATTTCTCACAC

CCATTCTCGCCGAAATCGAACGGAATTGTGGAGAGGGCAAACCAGTCTGTAAAAATGGGC
/P FSPKSNGTIVERANR QSVKIHNGE
TTGACTAAAAGCATTCTGTCATTGGGGGGGAACTGGS TAGACCATGTGCCTTTAGTGATC
T O T VI G N s BB e B I
AGGAGTGTGAATAATTTACCACGCCAGTCTCTATGCAACGGTAAGACCCCATTTGAACTC
LS A S D S () LA A B LR (e e [ LA LD A7 e
TTGTTTGGGAGAAAGATGTATATGCCTGACCTGCATGCTCTTCCCAGCCCCATACCCAGG
L FGRKMYMPDLHALTPSPTIFPR
AACGAGCAACTGCTGGCGACAACGCTGCTGAGGGAATCCCTCCAGGTGGAAGCTGCTGAG
O P T B B VB B S A
GCCAGTCCTGAGAACACTCTCAAAGCAGGAGATTGGGTCCTGGAAAAGATCCATGACAAG
L D L P o W T G Y Y A W D s B v

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760
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5880

5940

6000

6060
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6240
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6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

7081

7141

7201

7261

7321

7381

7441

7501

ACTCCATTTGGCCCGTCTTACAGACCAGCAGTGCAAGTAATCAGAGTGAAAGGTTCCAGA
T P F G P SY RPAV QV IRV K G S R
ACTGCCATCCTACCCGCAATACCACCTAAGAGAGGTACTAGGCAAGTTTCTGTGGACCAC
T A I L P A I PP K RGTIRQV S V D H

Pol ORF end €|

|> Env ORF start
CTAAAACCTGTGCCAGATGGTTTCCGCAATGTTTCCACGGAACCTCCCTCTTCCAAGTGA
L K PV PDGFI RNVSTEUPPS S K *

GGAGCCCACGGAAGATGAAGAAATGGAGATCCGGCAAATGATGATGATAGGTGTGCAAGA

TGGGGAAGAATATGCCACTCTTGATTACACGTCCACAATTCAGGAAAGTACTGCAAGTCT

GCCAATTTGGAAACAGAAAGCCTTCCAAGTTGCTAAAGTGATGAAAGAATTCTTTTGGAC

AGACTTCCTAAAACGGTGTTATAAAATACTGGCAGTGTATTTCCTCCTACTGTGGTTCAG

CCTCATTTTATTCTTCATCTCACTGACTTCTGGGCATTTTCTGAGCAAGGTTTCCACTCC
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CGTGTGGATGCCATCATTCAAGACCTATAATGGCCCAGCAACACAGCTACAAGTCCACAC

CTTTTCTGTGATTGATGAATCCAGACTGTTTGCACCCAGTAATCCTGTGTCTAGAACATA

CAGAGAACTGTTAAGAACTAGGCTTCAGACATTTGCACAAAATGCATTATTTGATGTGTT

TGATGATGTGGAGGACCTCCATGAAATGGGGCCCCATGTGTGTTATGTGCGATATTACAA

TGCCTTTTTACTTGTCAAACGTGAGCCAATTCTGTGGCCTAAATACACATTCTGGGAACA

CTGTGCAGTGCCTTTCCAAACTGATAGTCCTGAATTCAAAGCACAGTTCCCATATATTTC

ACTGAGACCATATCAAGCAGGGGATTACATGTTTGAAAATCAGTACAAATTCCCTCCTGA

GCCACATGATGCACAACATATGTATGTTGCAGATTCAGTCATCTTTGACAGAGAATACTT

TGCAAACATGACTGAACAAACATGGCGGGGAACTGTCCCTCTATGGTCTACTTGGGGTCA

ACAGATATGGCAAATTAAAGGGGTTCACACGTTAGATATGGCTTGTAGGTTCCCACATTT

AATGTATTTCTTAAATTATACGCAGTTCCAGACCACTTGCAGCAATAGGAACCTGAGTTT

6360

6420
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7561

7621

7681

7741

7801

7861

7921

7981

8041

8101

8161

8221

8281

8341

8401

8461

8521

8581

8641

8701

8761

CTACCCTGAATGGGAGAAAACAGAAGGTGAGTTCTGGAGTGCGTCCTATAGAGAAGCAAA

AGAACGCAATGGCACCAAGCATATTACTTATGCATCAGGGGGACCTGTGTTATGGGCGGT

TCAAGCAAATGAATGCAATAAAAGAAAAGCAGGACTCAGTGTGGGCCCATATAGGGCTTG

GAACTCCCATAACACCTCCCTGACACAAGCTATATCAATAGGTAAGCTGTGCCAAGGAAT

GCTTTCACAATATCACCTGAGTGAGGTGATACAATCTCTAGATAACTTCATAAAAGAAGA

GAATTGGACAGCTATCATGCAGTCAGCTGCTGGTCTGAGGCGCACCCAAAGTGGGCGTGT

CAGGAGAGCAGCTACCTGCACCACCTCTGACCCTAGYGTACCTTGTGAGGTGGGACAAGC

ATCCATAACAGGAAAAACTTACACTTGGTCACAAGCAATAATGCAAATCCTGCAAACTGA

AAGTGAGGCAGTACAGCGAGGATTTCATGTTTCAGATGCTAATGATCAAGCGCTACAACA
Foamy_virus_ENV super family (c104051)

AGGCTTCTATGCGCTAAGAGATGTCATAACAGATGTTGTGGGTTTGATTCAAAATGACTT

ATCTATCATTAGAAACGACCAAGAGGCCTCAGTAAGTCTTTCTGTAGTAACTGATTTTTT

GGACACTCTCAGCAGAGGAGTCCCAGATTGGAATGTGATTTCATGGCCTGAACAAATACA

GGCACTTAACTTGTCCAAGGTTGCAACACGCCAGGCAATGTCCGGCTCCACTTTCTTATT

GCTTAGTGTGTTAGCAAAGAGTGTAGTGGCAGCATCTGCTTGGGCGTCAGGCTCCACAAA

TTGGATAGTGCACGGGGTACTAGACATTCCCATTCAAACAGCACCCTCTATCATATGTCA

AGAATTACACTCTTGGGGTAATGTACATTGGGTGAATGATACGTGGATCAGAGAAGATTA

TGTGGTACCATATTCACATGCATGTGTGTCATCAGCTAGGCCTGAACTGACACTGTACTC

ATTACGTGATTGCAAAGGTTCTACTAGAATAATGTGTGAACATGCTGAGCCAGTGAATTC

CTGTGACAGTAACTCGAAATGCACACTGCATATTGCACCAATTGACTCATTCTACTGTAA

AGCACATAGATTGCAAAATGGTTCATATTTGGTGCATTTCAACCAATCTTGCTGTCATGT

CCCAATAGGAATACCAACTCTGATCACCGTAGGCACACAAGTTAAATGCTGTGGGTTCAT

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640
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8821 TTTGGATCCACCTAGCCCATTTCAATTGAAATCATTACACTGGCCTGGCTTCAATTTACA 8880

8881 AAAACTTGAGTACCCGAAATTGAGTTTATACATAGCAAAGCTGTTAAAAATGCGGTTGGA 8940

Env ORF end €|
8941 AGTGTGAAGTACTGAAGATACKTATCTGCAAGCACACTCCGCTGTGGTCAAACAGATTGC 9000

9001 ATCTCTGCTAGGCTCCGAACATACAAGGCAGGAAGCCTTGCACTCTCTGATTGACAGCTC 9060
9061 ACAGTTTAATGGGGCCAATACTGGCCTTTCTGCAATCACTAAAGTAGCTTCGAGTCTCCT 9120
9121 ACATAAAGGGCTGATTGCCTTGGACACAGTCATTAGAACATTGACTTCGTCGAGTGCTTG 9180
9181 GTACAGTTGGCTGCTGATAATACCTGGACTTTTTCTCATATTTTGCTGTAGACACTGAAA 9240

|> Accl ORF start
9241 ATTATGACAAGCCACAGAATTACGGCCCTGGAAGCAACCCGTCTCCGGTACAGAACAGAG 9300

9301 CTGTGCAGACGTATGGGATATGAGCAGTGTTCACTGTTTCAAAAGCATTTTATTTTSTCA 9360

9361 TTRACCAGGAAGAARTCTACYGTGTCAGCCATCGCTAAGTGCYGAGTSTGTCACCARGAR 9420

9421 TCATTGCTTGCMAAGAACGTGGGAGTYRCAGCSTCRCCTTCTAGACTGCCACTGTGGCKC 9480

9481 AATAGAATCTCCAGGACATTGGCTGTGCATAGAGACATTTGYGGMATTCAGAGGTACTTC 9540

|> Acc2 ORF
start
9541 CCACAAGTATTCTATTGTGAGTTCATTGAGAGTCCCTCTGACACCRCGCCTGATAATGGG 9600

9601 GKCATGCCAGAGCAAGAGAAACTGCKCAGAGAACGAHRWAAGCGATTATTGCCMAATGCA 9660

9661 TCCAGCACYYCCAMSGGCATTACCAAGGAAGCACCTGGTCCCTCTGCATCACAGCCGGAC 9720

9721 CCAAGTAAGCCACAGAATGATCGATGCATGCTCTCAAACCCAGACCACAAGGCAGCTGGG 9780

9781 GAAGCAAACGATGCAAATGASGGATTCCTCTGGTTCCAAGAATACATGKCAGAAGGRAAA 9840

Accl ORF end €|
9841 AATGCCTAAAASAGTGCRCAGYGATGACATGAGCATTCTGTTCTCTTCTCCGCAATGCTT 9900



9901

9961

10021

10081

10141

10201

10261

Acc2

CTTAACSTACCTCAGAAAGAGACTYGCTTTTAATTCAGTGYTCAGAACACCTGACATTCT

ACACAGGTCATCYAAGCAAGCTGCTCAGTCAGACAGCACTGAACTGAAGAATTATCACAT

TCTACCTCAAGATGCAARTATGAATGCAAAGCAAACATATGAACTGGATGACCTCCACGT

GCTGATCGCTGTGAGTGACAAAGACACTCACATACTGGTTTATTTCCAAGGACACCGATT

YAGACTATTAACTGTTTATGCATGTGASAATGTGCTCAAGATCACAAGCTCGACAGCTCA

TTGGKTCAAAAAACCAGGACSCAAGCTATGTTGGGTGCTAATTACTAATGGATTCTCAAA

RGATCCTGYAGCGTATTTTGAAGCCATYGCCAGTAATGATTTTGCAATCAACCTAAATAC

ORF_end €|

10321

10381

10441

10501

10561

10621

10681

10741

10801

10861

10921

10981

11041

11101

CTCCTTGTGAAYACAKGCATTATTAGCTAGGTCCAGTRACAATATAATGGACTCATGCTG

AATACCTCAATGTTGGATATATGTAYTCATTCATGCTAATGTTAGCAAGTAGTGCTAACC
CTTTCTAAATTTGATGCAGCTGTTGATGTKTTATTTTTGTGTATAGCACACATTACAGGC
TCATAGGCGCTTTGCAWATATATCAAGCRGCTTAGTTTAATTCTTGCATGCAACAGCTKT
GTGCTRAAATATGATGTATACATGATRTTTCCTTKTGCCACCAATATAGGCAATCTTTAT
GTAAYTATAGCTCCCAGTAAGCGTATTCATGACTTCACAGAGCTACAGKTCTTTGATCTA

3°-LTR

TGKCAAACTGCCTTGANGGGGGTATGTCATGATTTACAAAKGY TACRAACGAGYTAAGRC

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040
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11161

11221

11281

11341

11401

11461

11521

11581

11641

11701

11761

11821

11881

11941

12001

12061

11220

11280

11340

11400

11460

11520
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11640
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61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

961

1021

1081

1141

1201

v
-

-LTR

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

2281

2341

2401

2461

2521

GCTCTATAAACACGACCCTAGGAGTGTGAAAACGTGACAAGTGGCGCCCAACGTGGGGCC
TTAGGTCAAAGGTTAAAGGTCAAGTTAACCCTTAGAGCTCAAGGGATAATTCATAAATAA

TATACCTCCCTTTTGGAGACTGAAGAGGCTGCAAAAGGGTTGTTAAGCTTAACAGTAAAA
|> Gag ORF start
GGAAACCTTCTAAGAACCATTAGAAGGGTTTAACTGCTGCAGCTATGGCTGCCTATGTAG
M A A Y V
ATGTGGACATACCTGCTGTTTGCCGAGCAGCTGTGAATCGCTGGCTTGATGATGGAGGAG
bDv DI PAV CRAAVNI R RWILTDDG G
TAAGGGCAATTAATCAAAATTTTACGGTAGTAGTAGGACAACCAGGAGGATTGCCAGGGG
VvV RAI NI QNFTVVV GQ P G G L P G
AAACCCTTTTTACTTACATGAAAACACCCGGTGCTAGAGCAGCAGGAGTTTTTGATAAAT
E T L F T Y MKTWPGARAAG GV F DK
TAAGAATACACAAAAACTTGAACACAATAGAGTATAGACCTTATGTATTTTCAGAGTTAG
L R I HKNULNTTIEYRPY V F S E L
CTCTGCAACACATAGACCATCTGAATTGGTTTGGAGGCAGATTGCAGTATCCTGACACCT
A L Q HIODHILNMWTEFSGS G RLOQYPODT
TAGCCAGACATGGTCCGTTCATACATGCAGGATTGTCAATCCAACAACTGGCTAAATTTC
L ARHGZPU FTIHASGTILSTIOQA QUL A K F
ACCCAAACAGAGAGGGACCATATGACAGGGAGCAGTACAGACTGTTGGCTACACATTTTG
H P N R EGP Y DR E QY R L L A TH F
AAAATGCAAGAAATCGTGCTTTAGAGTATGCCATGCAAATACCAATGGGTGCACAACCAC
E NARNIRALEYAMOQIPMGA A~ QP
CAGGGGTTCCGCCACCAGATGGGGGAGGAATACAATTTCAGACACTGAAACCCTTGCTAG
Gag_spuma super family (c126624)

PG v P PP DG c ¢ IENONENONTNENCIENENEN

GACAGATGCCTAGGGAAGTGGGGGATTTACCCAAATGGTATTCAGAAAAAATAGGGCAAC

TACAAGCTGCATTTCCACAAGTCACAGCTCTGCAGAGGCAGAGAGCTCTAGCGATGGTAC

TCCCAGCAGGATGTACTCCGCCGTTAGAAAGTTGTGAAAGCTGGATGTCAGTGTACAGCT

GGCTATACATACAACTGATAGGCACTCCGTCTATAACAGCCCTGAATACTATACTGAAGG

ATATAATAAACTCACAAGGAGCAGCAGCAGCCATGAACCTAGGACTGGCAATATCAGGAG

GAAATTACCCGATGGTAGAAGGAATAATAATGCCTTTACTTAGAGGAGAGTCTGCCAGGT

TAGAGATTAACAATAGGCTCAACCCGCTCACCCTTCAGCAGAAACAGGAACAATTTGGGG

ACATAGTAACTGCTGTATACAGATCAATAGGCAGAGACCACCTGGGAAGGAAACCAGGGG

AAAATGTAAGAAAGGAATCCAAAGATGCGCAGCCTGAAAAAGGCAATGCTCCCAGAGGTA

1320

1380
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2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

3421

3481

3541

3601

3661

3721

GATCTGATGGGGGGCGYAGAAGGAACTCACTTCCTCAAAAGAAAGGGAAATATAGGTCTG

ACCTAAGCCCAGTAGAAGAGGAAAGGGGAGATAATAGGAGAAGATCTTCGGATGGTGATG

GTAATCGATCCCATCAGGAGACACCCAGGAATCAAGCACCTTGGGGAAAAAATAAGTATT

ACAATAATCGCCAGGATAGCTATGACTTTAGAGATAGGACAAAGCTAAAGCCACCTCAAA

GGTATGGGGTTAGTGATGCTAGTTCATCTCATCCACAGACAGAGAAATCGCAAGCCCTGC

AACCCAAGAAAGACCAGAGAGCTGACAAGAAAGAAAAGAAGCAGGTTGCAGCACTAAAAG

7777777777777777777777777777777777777777777 Gag ORF end éﬂ
777777|-> Pol ORF start
TCAGTGATGGAAAAACCACAGACACACAGGATAATACCAGAAACAAAGAGGGTAACTGAC
MSDG6KTTDPTOQDMNTRNEKETGN*
M E K P Q T HRITIPETKR RV TD
TGGATTGAAGTCCTATTGGACTCCGGCTCAGAGATTTCCATCATAAAGACTATCCATAGA
W I EV L LD S G S ETI STITIKTTIHR
GATGTATTGACTTATATTGAAATAAATAAGCGAATTGAAATAACTACACCAACAGGACAA
Dv L TYTIETINIKA RTIETITTPT G Q
GTACTAGAGGACAATGATGTCTATTTAGTGACAATCCAATTGGAAGGTGAACAACCTAAA
vV L EDND VY L V TTIQLEGENQPK
GAAATTGAAGCATTGTTTTGGGACCATCTACATATAAGACAAGGGGGTCTTTTGGCACCA
E I E AL F WDWHULHTIIRIOQG G L L AP
AAGGATTGGCCACCACCCTATGTTAGGGAGGCTCCTAGAGGTGAAGAAGTCGTGGAACCA
K D WPPPYVREAPW RGTETEV V E P
GCCTTCTCAGAAGAAGTAGATAGGGATGTAGCAAAACAATATGCAGCCGCATGGGCAGTG
A F S EEV DI RDVAIKOQYAAAWAYV
TTGGGGGCAGTACAACTGTATAAGAACCATGTAGGGTATGACATTGAGTGTCCACCACAT
L GAV QLY KNHV GGY DTIECZPUPH
ACAATTCCCATACATTCAGAGCCCAAGCCTCAGAGACAATACCCAACTCCACTGCCTGCT
RT_like super family (cl1e2808)

T p 1 H s e p ok p G

GTACCACATATTCAGAAAACTATAACTCAGCTTGTGGACCAGGGAGTTATAATTGAACAG

ACAAGTCCTTATAACACTCCAGTGCTTCCAGTGATTAAACCAGATCACACATACCGTCTG

GTGTTAGACTATAGAGAATTGAATGCACATGCACGCACTGATGCAGTACAGAACCTTCAC

AGTTCTGGACTCTTGAACAATATTCTCAGAAACAAGTATAAAACTGTGCTTGATTTAGGA

AATGGGTTCTTTGCACAACCATTGGCACCTGAGAGCTACAAGTATACGGCGTTCACGCAC

2640

2700

2760

2820

2880

2940

3000
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3781

3841

3901

3961

4021

4081

4141

4201

4261

4321

4381

4441

4501

4561

4621

4681

4741

4801

4861

4921

4981

CGTGGAAAGCACTTTCAGATGACACGGTTAATGCAAGGATACAAAAATAGTCCGGGAATA

TTCTCCAGTAGAATACAAACTCTTTTAGCAGATATAGGAAACTGCTGGCAATATGTTGAT
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Fig. S1 Detailed descriptions of the putative genomes of consensus ERV-Spuma-Rbi,

ERV-Spuma-Smu, ERV-Spuma.a-Ame and ERV-Spuma.b-Ame. The location of the

proteins encoded by the gag, pol, env and accessory genes were determined via homology

to representative foamy viruses, searching CDD, and the distribution of start and stop

codons,

determined by ORFfinder (https://www.ncbi.nlm.nih.gov/orffinder/). The

conserved domains were determined by searching against the CDD and highlighted in

darker colors.



Table S1 The endogenous foamy viruses or expressed foamy viruses identified in

amphibians
Name Accession Start End
ERV-Spuma.1-Rbi NC_042615.1 57913154 57923911
ERV-Spuma.2-Rbi NC_042615.1 114546185 114557134
ERV-Spuma.3-Rbi NC_042615.1 176373255 176384027
ERV-Spuma.4-Rbi NC_042615.1 186770869 186781941
ERV-Spuma.5-Rbi NC_042615.1 403426764 403430415
ERV-Spuma.6-Rbi NC_042615.1 446625627 446636700
ERV-Spuma.7-Rbi NC_042615.1 515087848 515094280
ERV-Spuma.8-Rbi NC_042615.1 515097901 515101715
ERV-Spuma.9-Rbi NC_042615.1 548052230 548063158
ERV-Spuma.10-Rbi NC_042615.1 589501560 589512639
ERV-Spuma.11-Rbi NC_042615.1 635649370 635660442
ERV-Spuma.12-Rbi NC_042615.1 671043665 671054909
ERV-Spuma.13-Rbi NC_042615.1 675516579 675527635
ERV-Spuma.14-Rbi NC_042615.1 777987655 777998718
ERV-Spuma.15-Rbi NC_042615.1 825609939 825620627
ERV-Spuma.16-Rbi NC_042615.1 826747553 826752189
ERV-Spuma.17-Rbi NC_042615.1 826826061 826830692
ERV-Spuma.18-Rbi NC_042615.1 827968128 827976005
ERV-Spuma.19-Rbi NC_042615.1 836123690 836128117
ERV-Spuma.20-Rbi NC_042615.1 836447044 836451469
ERV-Spuma.21-Rbi NC_042616.1 43444302 43455378
ERV-Spuma.22-Rbi NC_042616.1 52543808 52554540
ERV-Spuma.23-Rbi NC_042616.1 66710433 66721175
ERV-Spuma.24-Rbi NC_042616.1 253245806 253256618
ERV-Spuma.25-Rbi NC_042616.1 269613232 269624173
ERV-Spuma.26-Rbi NC_042616.1 376726602 376737688
ERV-Spuma.27-Rbi NC_042616.1 682563473 682574561
ERV-Spuma.28-Rbi NC_042616.1 691545221 691553333
ERV-Spuma.29-Rbi NC_042616.1 746413620 746424607
ERV-Spuma.30-Rbi NC_042616.1 750302072 750313335
ERV-Spuma.31-Rbi NC_042617.1 2007834 2018809
ERV-Spuma.32-Rbi NC_042617.1 29442792 29453871
ERV-Spuma.33-Rbi NC_042617.1 159236272 159239483
ERV-Spuma.34-Rbi NC_042617.1 160600721 160611797
ERV-Spuma.35-Rbi NC_042617.1 169204364 169215436
ERV-Spuma.36-Rbi NC_042617.1 214902017 214913071
ERV-Spuma.37-Rbi NC_042617.1 219308229 219319305
ERV-Spuma.41-Rbi NC_042617.1 489103847 489115246
ERV-Spuma.42-Rbi NC_042617.1 552774854 552785928
ERV-Spuma.43-Rbi NC_042618.1 47926199 47937269
ERV-Spuma.44-Rbi NC_042618.1 237803481 237806878



ERV-Spuma.45-Rbi
ERV-Spuma.46-Rbi
ERV-Spuma.47-Rbi
ERV-Spuma.48-Rbi
ERV-Spuma.49-Rbi
ERV-Spuma.50-Rbi
ERV-Spuma.51-Rbi
ERV-Spuma.52-Rbi
ERV-Spuma.53-Rbi
ERV-Spuma.54-Rbi
ERV-Spuma.55-Rbi
ERV-Spuma.56-Rbi
ERV-Spuma.57-Rbi
ERV-Spuma.58-Rbi
ERV-Spuma.59-Rbi
ERV-Spuma.60-Rbi
ERV-Spuma.61-Rbi
ERV-Spuma.62-Rbi
ERV-Spuma.63-Rbi
ERV-Spuma.64-Rbi
ERV-Spuma.65-Rbi
ERV-Spuma.66-Rbi
ERV-Spuma.67-Rbi
ERV-Spuma.1-Smu
ERV-Spuma.2-Smu
ERV-Spuma.3-Smu
ERV-Spuma.4-Smu
ERV-Spuma.5-Smu
ERV-Spuma.6-Smu
ERV-Spuma.7-Smu
ERV-Spuma.8-Smu
ERV-Spuma.9-Smu
ERV-Spuma.10-Smu
ERV-Spuma.11-Smu
ERV-Spuma.12-Smu
ERV-Spuma.13-Smu
ERV-Spuma.14-Smu
ERV-Spuma.15-Smu
ERV-Spuma.16-Smu
ERV-Spuma.17-Smu
ERV-Spuma.18-Smu
ERV-Spuma.al-Ame
ERV-Spuma.a2-Ame
ERV-Spuma.a3-Ame

NC_042619.1
NC_042619.1
NC_042619.1
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NC_042620.1
NC_042620.1
NC_042620.1
NC_042621.1
NC_042623.1
NC_042623.1
NC_042628.1
NC_042628.1
NC_042630.1
NC_042630.1
NC_042630.1
NC_042631.1
NC_042631.1
NC_042631.1
NC_042633.1
NW_021820742.1
VKOC01000001.1
VKOC01000003.1
VKOC01000006.1
VKOC01000006.1
VKOC01000008.1
VKOC01008314.1
VKOC01015915.1
VKOC01016144.1
VKOC01019137.1
VKOC01022720.1
VKOC01027761.1
VKOC01030981.1
VKOC01047117.1
VKOC01047174.1
VKOC01047612.1
VKOC01047638.1
VKOC01047639.1
VKOC01047906.1
PGSH01000001.1
PGSH01000019.1
PGSH01001354.1

116756494
186128395
197444532
266144830
360008464
360018300
266267256
267358459
368612820
371475210
107758018
130432355
199024438
62603328
75436985
45827674
65454091
65572022
54174916
54524554
56301530
11426635
26371
49875522
20706007
40686824
42271905
22953512
72

24811

1

1

9967

1232

5362

2187
12676

51517

1

1
6264623
572302
555509

116767721
186139463
197455605
266147964
360013251
360024753
266276476
267369541
368619308
371484296
107769092
130443436
199035509
62614595
75443604
45838744
65459864
65577794
54185932
54535631
56312580
11433226
37447
49884790
20713074
40692669
42281821
22963804
4465
29338
7755

5488
17303
5594
12987
9405
17559
8318
57974
9956

8658
6267657
576144
563270



ERV-Spuma.a4-Ame

ERV-Spuma.a5-Ame

ERV-Spuma.a6-Ame

ERV-Spuma.a7-Ame

ERV-Spuma.a8-Ame

ERV-Spuma.a9-Ame

ERV-Spuma.al0-Ame
ERV-Spuma.all-Ame
ERV-Spuma.al2-Ame
ERV-Spuma.al3-Ame
ERV-Spuma.al4-Ame
ERV-Spuma.al5-Ame
ERV-Spuma.al6-Ame
ERV-Spuma.al7-Ame
ERV-Spuma.al8-Ame
ERV-Spuma.al9-Ame
ERV-Spuma.a20-Ame
ERV-Spuma.a21-Ame
ERV-Spuma.a22-Ame
ERV-Spuma.a23-Ame
ERV-Spuma.a24-Ame
ERV-Spuma.a25-Ame
ERV-Spuma.a26-Ame
ERV-Spuma.a27-Ame
ERV-Spuma.a28-Ame
ERV-Spuma.a29-Ame
ERV-Spuma.a30-Ame
ERV-Spuma.a31-Ame
ERV-Spuma.a32-Ame
ERV-Spuma.a33-Ame
ERV-Spuma.a34-Ame
ERV-Spuma.a35-Ame
ERV-Spuma.a36-Ame
ERV-Spuma.a37-Ame
ERV-Spuma.a38-Ame
ERV-Spuma.a39-Ame
ERV-Spuma.a40-Ame
ERV-Spuma.a41-Ame
ERV-Spuma.a42-Ame
ERV-Spuma.a43-Ame
ERV-Spuma.ad44-Ame
ERV-Spuma.a45-Ame
ERV-Spuma.a46-Ame
ERV-Spuma.a47-Ame

PGSH01003802.1
PGSH01003802.1
PGSH01003802.1
PGSH01003848.1
PGSH01005059.1
PGSH01006364.1
PGSH01006377.1
PGSH01008812.1
PGSH01008910.1
PGSH01015195.1
PGSH01017662.1
PGSH01019491.1
PGSH01022653.1
PGSH01022653.1
PGSH01022702.1
PGSH01023909.1
PGSH01023909.1
PGSH01023919.1
PGSH01023926.1
PGSH01025177.1
PGSH01025178.1
PGSH01026441.1
PGSH01029025.1
PGSH01030205.1
PGSH01032736.1
PGSH01033995.1
PGSH01034008.1
PGSH01035224.1
PGSH01035230.1
PGSH01035230.1
PGSH01036982.1
PGSH01037750.1
PGSH01037750.1
PGSH01037795.1
PGSH01039009.1
PGSH01043872.1
PGSH01046624.1
PGSH01047791.1
PGSH01047807.1
PGSH01049050.1
PGSH01049058.1
PGSH01049058.1
PGSH01050305.1
PGSH01050305.1

2637539
2643293
2795137
851768
1810596
1286001
1349714
5983673
34169
85161
306645
43209
643815
649552
672427
4301897
4308211
1782266
30405
967861
5518044
131750
1683076
993950
1117474
972640
1396115
4829807
10592945
10605747
44567
9586908
9602460
441215
736658
13638
472273
1994291
665304
16481460
1894964
1950661
1869649
1882929

2640797
2652371
2799409
862610
1820414
1298399
1360518
5988862
44350
93425
310263
47300
648455
655147
681080
4306935
4316186
1788445
39752
971103
5521398
142196
1687173
1001601
1120770
978255
1401348
4839514
10597437
10610588
50958
9591575
9607446
449694
741438
19084
477951
1997564
673128
16490136
1902054
1957766
1876045
1889312



ERV-Spuma.a48-Ame
ERV-Spuma.a49-Ame
ERV-Spuma.a50-Ame
ERV-Spuma.a51-Ame
ERV-Spuma.a52-Ame
ERV-Spuma.a53-Ame
ERV-Spuma.a54-Ame
ERV-Spuma.a55-Ame
ERV-Spuma.a56-Ame
ERV-Spuma.a57-Ame
ERV-Spuma.a58-Ame
ERV-Spuma.a59-Ame
ERV-Spuma.a60-Ame
ERV-Spuma.a61-Ame
ERV-Spuma.a62-Ame
ERV-Spuma.a63-Ame
ERV-Spuma.a64-Ame
ERV-Spuma.a65-Ame
ERV-Spuma.a66-Ame
ERV-Spuma.a67-Ame
ERV-Spuma.a68-Ame
ERV-Spuma.a69-Ame
ERV-Spuma.a70-Ame
ERV-Spuma.a71-Ame
ERV-Spuma.a72-Ame
ERV-Spuma.a73-Ame
ERV-Spuma.a74-Ame
ERV-Spuma.a75-Ame
ERV-Spuma.a76-Ame
ERV-Spuma.a77-Ame
ERV-Spuma.a78-Ame
ERV-Spuma.a79-Ame
ERV-Spuma.a80-Ame
ERV-Spuma.a81-Ame
ERV-Spuma.a82-Ame
ERV-Spuma.a83-Ame
ERV-Spuma.a84-Ame
ERV-Spuma.a85-Ame
ERV-Spuma.a86-Ame
ERV-Spuma.a87-Ame
ERV-Spuma.a88-Ame
ERV-Spuma.a89-Ame
ERV-Spuma.a90-Ame
ERV-Spuma.a91-Ame

PGSH01051580.1
PGSH01051633.1
PGSH01051633.1
PGSH01052865.1
PGSH01054917.1
PGSH01055349.1
PGSH01057862.1
PGSH01057870.1
PGSH01057881.1
PGSH01060410.1
PGSH01062881.1
PGSH01062896.1
PGSH01062901.1
PGSH01064163.1
PGSH01065393.1
PGSH01067909.1
PGSH01067909.1
PGSH01070491.1
PGSH01071679.1
PGSH01072403.1
PGSH01072685.1
PGSH01074283.1
PGSH01075472.1
PGSH01079228.1
PGSH01081731.1
PGSH01084338.1
PGSH01085509.1
PGSH01085530.1
PGSH01086819.1
PGSH01088054.1
PGSH01091798.1
PGSH01093946.1
PGSH01095646.1
PGSH01096895.1
PGSH01099332.1
PGSH01100611.1
PGSH01101911.1
PGSH01105615.1
PGSH01107798.1
PGSH01110649.1
PGSH01111904.1
PGSH01111946.1
PGSH01111964.1
PGSH01111964.1

1077128
2618829
2623526
992597
12397
9566365
4793216
4232904
703789
827933
8654193
3784661
1178310
1073398
6957205
1509927
1700246
99158
6588104
1662
65496
326019
2710195
746545
4076265
572747
308613
5737018
1064789
326123
8331330
7321
1332326
4085
8461150
2144219
1027820
111866
139949
5211457
4678043
3496631
558823
569931

1087744
2622168
2628865
997697
18661
9569774
4796588
4241020
709262
832837
8663329
3788417
1181523
1083889
6962511
1513403
1704153
109904
6592597
5885
68671
330747
2716979
753238
4080190
576511
319277
5744714
1074635
331822
8337974
11182
1341984
7987
8468446
2147769
1034529
115558
144829
5214522
4684351
3501789
563324
573478



ERV-Spuma.a92-Ame
ERV-Spuma.a93-Ame
ERV-Spuma.a94-Ame
ERV-Spuma.a95-Ame
ERV-Spuma.a96-Ame
ERV-Spuma.a97-Ame
ERV-Spuma.a98-Ame
ERV-Spuma.a99-Ame
ERV-Spuma.al00-Ame
ERV-Spuma.al01-Ame
ERV-Spuma.al02-Ame
ERV-Spuma.al03-Ame
ERV-Spuma.al04-Ame
ERV-Spuma.b1-Ame
ERV-Spuma.b2-Ame
ERV-Spuma.b3-Ame
ERV-Spuma.b4-Ame
ERV-Spuma.b5-Ame
ERV-Spuma.b6-Ame
ERV-Spuma.b7-Ame
ERV-Spuma.b8-Ame
ERV-Spuma.b9-Ame
ERV-Spuma.b10-Ame
ERV-Spuma.b11-Ame
ERV-Spuma.b12-Ame
ERV-Spuma.b13-Ame
ERV-Spuma.b14-Ame
ERV-Spuma.b15-Ame
ERV-Spuma.b16-Ame
ERV-Spuma.b17-Ame
ERV-Spuma.b18-Ame
ERV-Spuma.c1-Ame
ERV-Spuma.c2-Ame
ERV-Spuma.c3-Ame
ERV-Spuma.c4-Ame
ERV-Spuma.c5-Ame
ERV-Spuma.c6-Ame
ERV-Spuma.c7-Ame
ERV-Spuma.c8-Ame
ERV-Spuma.c9-Ame
exCFVrbi.1
exCFVrbi.2
exCFVrbi.3
exCFVrbi.4

PGSH01113211.1
PGSH01113211.1
PGSH01116945.1
PGSH01116968.1
PGSH01116988.1
PGSH01116988.1
PGSH01118041.1
PGSH01120713.1
PGSH01120737.1
PGSH01123219.1
PGSH01123259.1
PGSH01124477.1
PGSH01124515.1
PGSH01013857.1
PGSH01022713.1
PGSH01039549.1
PGSH01049260.1
PGSH01052820.1
PGSH01052855.1
PGSH01052855.1
PGSH01061660.1
PGSH01064174.1
PGSH01067933.1
PGSH01079222.1
PGSH01088166.1
PGSH01095560.1
PGSH01095560.1
PGSH01099775.1
PGSH01104359.1
PGSH01117526.1
PGSH01125197.1
PGSH01013853.1
PGSH01030304.1
PGSH01040306.1
PGSH01044064.1
PGSH01047522.1
PGSH01049103.1
PGSH01052863.1
PGSH01073018.1
PGSH01100626.1
GFOG01006311.1
GFOG01069762.1
GFOG01077101.1
GFOG01077102.1

3124537
3186483
3120342
4014285
469969
491221
3253
2653730
1147325
4599142
768141
2392164
2103928
3716665
412568
1

13796
1286669
1819277
1841230
1251738
2474792
1036349
380294
10449
5815558
5823376
196771
6174362
90425

1
2765005
176750
769718
1430704
30545
1960557
3352473
1756240
1691532

3130660
3192927
3124437
4017766
473094
500666
7879
2657003
1152636
4604089
773390
2396241
2108029
3724126
419627
4596
25687
1294732
1830789
1852739
1258069
2478237
1043201
392002
20384
5821922
5826854
204944
6180900
96126
6277
2768130
179767
773099
1433816
33607
1963689
3355691
1760655
1706401



exCFVrbi.5
exCFVrbi.6
exCFVrbi.7
exCFVrbi.8
exCFVrbi.9
exCFVrbi.10
exNFViwe.1
exNFViwe.2
exNFViwe.3
exNFViwe.4
exNFVitwe.5
exNFViwe.6
exNFVtwe.7
exNFViwe.8
exNFViwe.9
exNFVitwe.10
exNFViwe.11
exNFViwe.12
exNFViwe.13
exNFVitwe.14
exNFVitwe.15
exNFViwe.16
exNFVitwe.17
exNFViwe.18
exNFViwe.19
exNFViwe.20
exNFViwe.21
exNFViwe.22
exNFViwe.23
exNFViwe.24
exNFViwe.25
exNFViwe.26
exNFViwe.27
exNFViwe.28
exNFViwe.29
exNFVtwe.30
exNFViwe.31
exNFViwe.32
exNFVtwe.33
exNFViwe.34
exNFVtwe.35
exNFVtwe.36
exNFVitwe.37
exNFVtwe.38

GFOG01077103.1
GFOG01077104.1
GFOG01078659.1
GFOG01078660.1
GFOG01079534.1
GFOG01079535.1
GESS01001565.1
GESS01002659.1
GESS01003942.1
GESS01005316.1
GESS01007562.1
GESS01007969.1
GESS01009667.1
GESS01011049.1
GESS01013777.1
GESS01017131.1
GESS01017642.1
GESS01018187.1
GESS01019137.1
GESS01019796.1
GESS01020812.1
GESS01021729.1
GESS01022913.1
GESS01025204.1
GESS01026764.1
GESS01027683.1
GESS01027743.1
GESS01029986.1
GESS01032245.1
GESS01034318.1
GESS01034453.1
GESS01034683.1
GESS01035964.1
GESS01040058.1
GESS01042189.1
GESS01045812.1
GESS01047392.1
GESS01047931.1
GESS01049718.1
GESS01050984.1
GESS01052035.1
GESS01053545.1
GESS01054044.1
GESS01056758.1



exNFVtwe.39
exNFVtwe.40
exNFVtwe.41
exNFVtwe.42
exNFVtwe.43
exNFVtwe.44
exNFVtwe.45
exNFVtwe.46
exNFVtwe.47
exNFVtwe.48
exNFVtwe.49
exNFVtwe.50
exNFVtwe.51
exNFVtwe.52
exNFVtwe.53
exNFVtwe.54
exNFVtwe.55
exNFVtwe.56
exNFVtwe.57
exNFVtwe.58
exNFVigr.1
exNFVtgr.2
exNFVtgr.3
exNFVtgr.4
exNFVtgr.5
exNFVtgr.6
exNFVtgr.7
exNFVtgr.8
exNFVtgr.9
exNFVtgr.10
exNFVigr.11
exNFVtgr.12
exNFVtgr.13
exNFVtgr.14
exNFVtgr.15
exNFVtgr.16
exNFVtgr.17
exNFVtgr.18
exNFVtgr.19
exNFVtgr.20
exNFVtgr.21
exNFVtgr.22
exNFVtgr.23
exNFVtgr.24

GESS01057315.1
GESS01057826.1
GESS01060880.1
GESS01067778.1
GESS01069249.1
GESS01070572.1
GESS01070828.1
GESS01071089.1
GESS01071383.1
GESS01071839.1
GESS01072787.1
GESS01073239.1
GESS01075865.1
GESS01075905.1
GESS01076856.1
GESS01080392.1
GESS01080711.1
GESS01081005.1
GESS01083141.1
GESS01085009.1
GHKF01001559.1
GHKF01001561.1
GHKF01002865.1
GHKF01002869.1
GHKF01002870.1
GHKF01002875.1
GHKF01016867.1
GHKF01016981.1
GHKF01016985.1
GHKF01028783.1
GHKF01029063.1
GHKF01029065.1
GHKF01029068.1
GHKF01029069.1
GHKF01034141.1
GHKF01034142.1
GHKF01034145.1
GHKF01034147.1
GHKF01055770.1
GHKF01056004.1
GHKF01056005.1
GHKF01056006.1
GHKF01056007.1
GHKF01056009.1



exNFVtgr.25
exNFVtgr.26
exNFVtgr.27
exNFVtgr.28
exNFVtgr.29
exNFVtgr.30
exNFVtgr.31
exNFVtgr.32
exNFVtgr.33
exNFVtgr.34
exNFVtgr.35
exNFVtgr.36
exNFVtgr.37
exNFVtgr.38
exNFVtgr.39
exNFVtgr.40
exNFVigr.41
exNFVtgr.42
exNFVtgr.43
exNFVigr.44
exNFVigr.45
exNFVtgr.46
exNFVtgr.47
exNFVtgr.48
exNFVtgr.49
exNFVtgr.50
exNFVtgr.51
exNFVtgr.52
exNFVtgr.53
exNFVtgr.54
exNFVtgr.55
exNFVtgr.56
exNFVtgr.57
exNFVtgr.58
exNFVtgr.59
exNFVtgr.60
exNFVtgr.61
exNFVtgr.62
exNFVtgr.63
exNFVtgr.64
exNFVtgr.65
exNFVtgr.66
exNFVtgr.67
exNFVtgr.68

GHKF01056010.1
GHKF01056011.1
GHKF01056012.1
GHKF01056013.1
GHKF01056015.1
GHKF01056016.1
GHKF01056017.1
GHKF01056019.1
GHKF01056082.1
GHKF01056087.1
GHKF01056088.1
GHKF01056783.1
GHKF01056786.1
GHKF01056788.1
GHKF01056790.1
GHKF01057945.1
GHKF01057947.1
GHKF01057948.1
GHKF01061402.1
GHKF01061705.1
GHKF01069133.1
GHKF01069281.1
GHKF01070483.1
GHKF01076429.1
GHKF01082040.1
GHKF01083078.1
GHKF01083083.1
GHKF01083851.1
GHKF01084413.1
GHKF01084414.1
GHKF01087742.1
GHKF01087744.1
GHKF01104466.1
GHKF01104481.1
GHKF01104484.1
GHKF01109457.1
GHKF01112814.1
GHKF01112817.1
GHKF01115947.1
GHKF01115948.1
GHKF01115949.1
GHKF01115950.1
GHKF01115951.1
GHKF01115952.1



exNFVtgr.69
exNFVtgr.70
exNFVtgr.71
exNFVtgr.72
exNFVtgr.73
exNFVigr.74
exNFVigr.75
exNFVtgr.76
exNFVigr.77
exNFVtgr.78
exNFVtgr.79
exNFVtgr.80
exNFVtgr.81
exNFVtgr.82
exNFVtgr.83
exNFVtgr.84
exNFVtgr.85
exNFVtgr.86
exNFVtgr.87
exNFVtgr.88
exNFVtgr.89
exNFVtgr.90
exNFVtgr.91
exNFVtgr.92
exNFVtgr.93
exNFVtgr.94
exNFVtgr.95
exNFVtgr.96
exNFVtgr.97
exNFVtgr.98
exNFVtgr.99
exNFVtgr.100
exNFVtgr.101
exNFVtgr.102
exNFVtgr.103
exNFVtgr.104
exNFVtgr.105
exNFVtgr.106
exNFVtgr.107
exNFVtgr.108
exNFV1tgr.109
exNFVtgr.110
exNFVigr.111
exNFVtgr.112

GHKF01115953.1
GHKF01115954.1
GHKF01115956.1
GHKF01115957.1
GHKF01115958.1
GHKF01121458.1
GHKF01121464.1
GHKF01121480.1
GHKF01121679.1
GHKF01121680.1
GHKF01121682.1
GHKF01121683.1
GHKF01121684.1
GHKF01121686.1
GHKF01139758.1
GHKF01139759.1
GHKF01139761.1
GHKF01139762.1
GHKF01139766.1
GHKF01139771.1
GHKF01139774.1
GHKF01142573.1
GHKF01145954.1
GHKF01145986.1
GHKF01145989.1
GHKF01145993.1
GHKF01146165.1
GHKF01146166.1
GHKF01146167.1
GHKF01148202.1
GHKF01152802.1
GHKF01152803.1
GHKF01153066.1
GHKF01154047.1
GHKF01154049.1
GHKF01156341.1
GHKF01156345.1
GHKF01164620.1
GHKF01164621.1
GHKF01164625.1
GHKF01164628.1
GHKF01164632.1
GHKF01164633.1
GHKF01164638.1



exNFVtgr.113
exNFVtgr.114
exNFVtgr.115
exNFVtgr.116
exNFVigr.117
exNFVtgr.118
exNFVtgr.119
exNFVtgr.120
exNFVtgr.121
exNFVtgr.122
exNFVtgr.123
exNFVtgr.124
exNFVtgr.125
exNFVtgr.126
exNFVtgr.127
exNFVtgr.128
exNFVtgr.129
exNFVtgr.130
exNFVtgr.131

GHKF01164639.1
GHKF01165992.1
GHKF01165993.1
GHKF01165994.1
GHKF01179326.1
GHKF01179328.1
GHKF01179330.1
GHKF01179339.1
GHKF01179340.1
GHKF01179346.1
GHKF01179348.1
GHKF01179349.1
GHKF01179350.1
GHKF01179352.1
GHKF01179353.1
GHKF01179354.1
GHKF01179355.1
GHKF01179357.1
GHKF01179362.1




Table S2 Information on the representative retroviruses

No. Virus name Genus Abbreviation Natural host Accession no.
1  Avian leukemia virus Alpharetrovirus ALV Chicken NC 015116
2  Lymphoproliferative disease virus Alpharetrovirus LDV Turkey U09568
3 Mouse mammary tumor virus Betaretrovirus MMTV Mouse NC_001503
4 Mason-Pfizer monkey virus Betaretrovirus MPMV Primate NC_001550
5  Simian retrovirus 1 Betaretrovirus SRV1 Primate M11841
6  Bovine leukemia virus Deltaretrovirus BLV Cattle NC 001414
7  Human T-lymphotropic virus 1 Deltaretrovirus HTLV1 Human NC_001436
8  Simian T-lymphotropic virus 2 Deltaretrovirus STLV2 Non-human primate NC_001815
9  Walleye dermal sarcoma virus Epsilonretrovirus WDSV Fish NC_001867
10 Walleye epidermal hyperplasia virus type 1 Epsilonretrovirus WEHV1 Fish AF133051
11  Walleye epidermal hyperplasia virus type 2 Epsilonretrovirus WEHV2 Fish AF133052
12 Atlantic salmon swim bladder sarcoma virus Gamma-epsilon SSSvV Atlantic salmon NC_007654

13 Feline leukemia virus Gammaretrovirus FeLV Cat NC_001940

14 Friend murine leukemia virus Gammaretrovirus F-MuLV Mouse NC_001362

15 Mus dunni endogenous retrovirus Gammaretrovirus MDEV Mouse AF053745

16 Porcine endogenous retrovirus A Gammaretrovirus PERV-A Pig AJ293656

17 Rhinolophus ferrumequinum retrovirus Gammaretrovirus RfRV Greater horseshoe bat JQ303225

18 Equine infectious anemia virus Lentivirus EIAV Horse NC_001450

19 Feline immunodeficiency virus Lentivirus FIV Cat NC_001482

20  Human immunodeficiency virus 1 Lentivirus HIV1 Human NC_001802

21  Visna/Maedi virus Lentivirus VMV Sheep NC_001452

22 Bovine foamy virus Spumavirus BFVbta Cattle NC_001831

23 Equine foamy virus Spumavirus EFVeca Horse NC_002201

24 Feline foamy virus Spumavirus FFVfca Cat NC_001871



25
26
27

28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Brown greater galago prosimian foamy virus
White-tufted-ear marmoset simian foamy virus
Squirrel monkey simian foamy virus

Orangutan Simian foamy virus

Macaque simian foamy virus

African green monkey simian foamy virus
Western chimpanzee simian foamy virus
Western lowland gorilla simian foamy virus
Spider monkey simian foamy virus

Sloth endogenous foamy virus

Sphenodon punctatus endogenous foamy virus
Coelacanth endogenous foamy-like virus
Amphilophus citrinellus fomy-like virus
Amphilophus citrinellus fomy-like virus
Austrofundulus limnaeus fomy-like virus
Notophthalmus viridescens

latyfish endogenous retrovirus

Danio rerio foamy virus

Cynops pyrrhogaster fomy-like virus
Cynops pyrrhogaster fomy-like virus
Pleurodeles waltl fomy-like virus

Poecilia reticulata fomy-like virus
Poecilia formosa fomy-like virus

Poecilia formosa fomy-like virus
Larimichthys crocea fomy-like virus

Spumavirus
Spumavirus
Spumavirus

Spumavirus

Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus

SFVocr
SFVcja
SFVssc

SFVppy

SFVmcy
SFVcae
SFVpve
SFVggo
SFVaxx
SIoEFV
ERV-Spuma-Spu
CoeERV
AcCiFLERV_1
ACiFLERV_2
AliFLERV
NViFLERV
PlatyfishEFV
DrFV-1
CpyFLERV_1
CpyFLERV_2
PwaFLERV
PreFLERV
PfoFLERV_1
PfoFLERV_2
LcrFLERV

Greater galago
Common marmoset
Squirrel monkey

Pongo pygmaeus
pygmaeus

Macaque

African green monkey
Western chimpanzee
Western lowland gorilla
Spider monkey

Sloth

Tuatara

Coelacanth

Midas cichlid

Midas cichlid

Annual killifish

Eastern newt

Platyfish

Zebrafish

Japanese fire belly newt
Japanese fire belly newt
Iberian ribbed newt
Guppy

Amazon molly
Amazon molly

Large yellow croaker

KM233624
GU356395
GU356394

AJ544579

NC_010819
NC_010820
NC_001364
NC_039029
NC_039027
ABVD02350954
Ref. 1

Ref. 2
CCOE01002251
CCOE01002087
Ref. 3

Ref. 3

Ref. 4
CABZ01054182
FS313726
FS296312
JG015238
AZHG01028727
AYCKO01023761
AYCKO01027102
JRPU01021077



50
51
52
53
54
95
56
57
58
59
60
61
62

63

64
65
66
67
68
69
70
71
72

Stegastes partitus fomy-like virus
Fundulus heteroclitus fomy-like virus
Lates calcarifer fomy-like virus

Gadus morhua fomy-like virus

Gadus morhua fomy-like virus
Dicentrarchus labrax fomy-like virus
Oreochromis niloticus fomy-like virus
Cynoglossus semilaevis fomy-like virus
Sebastes rubrivinctus fomy-like virus
Sebastes nigrocinctus fomy-like virus
Pimephales promelas fomy-like virus
Pimephales promelas fomy-like virus
Thunnus orientalis fomy-like virus
Periophthalmus magnuspinnatus fomy-like
virus

Periophthalmodon schlosseri fomy-like virus
Anoplopoma fimbria fomy-like virus
Cyprinus carpio fomy-like virus
Nothobranchius furzeri fomy-like virus
Esox lucius fomy-like virus
Callorhinchusmilii fomy-like virus
Callorhinchusmilii fomy-like virus
Hynobius retardatus fomy-like virus
Snakehead retrovirus

Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus

Spumavirus

Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Spumavirus
Unclassified

SpaFLERV
FheFLERV
LcaFLERV

GmoFLERV_1
GmoFLERV_2

DlaFLERV
OniFLERV
CseFLERV
SruFLERV
SniFLERV
PprFLERV_1
PprFLERV 2
TorFLERV

PmaFLERV

PscFLERV
AfiFLERV
CcaFLERV
NfuFLERV
EIUFLERV

CmiFLERV _1
CMIFLERV 2

HreFLERV
SnRV

Bicolor damselfish
Mummichog
Barramundi
Atlantic cod
Atlantic cod
European bass
Nile tilapia
Tongue sole

Flag rockfish
Tiger rockfish
Fathead minnow
Fathead minnow
Pacific bluefin tuna

Mudskipper

Mudskipper
Sablefish
Common carp
Turquoise Killifish
Common pike

Australian ghostshark
Australian ghostshark
Hokkaido salamander
Fish (snakehead fish)

JMKMO01038484
JXMV01100753
LBLR01010097
CAEA01131311
CAEA01539013
CBXY010016181
AERX01018483
AGRG01002780
AUPQO01030678
AUPR01019601
JNCDO01073002
JNCDO01029789
BADNO01112239

JACL01052273

JACMO01000693
AWGY01041462
LN590673
INBZ01063262
AZJR02000232
XM_007890932
AAVX02030290
LE148029
NC_001724
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Data set S1. The nucleotide sequences of consensus genomes of 4 EFVs

>ERV-Spuma.a-Ame Consensus Sequence

TGTCATGATTTACAAAGGTTACAAACGAGTTAAGGCAGGTGTGCCACAGAC
TTCCTAACCACAGATTAGCAGCCGTTGGTCTTCAACGRCTTAATGCCTTGAA
AATACACGTGGTCTTGACACCATCATAGTAATAAGCTATGGATGTTCTTTGG
GCAAAAAACACTCATTCACACACAATGCAAGTGTGGCTTTCAAGAGACAG
AATCGGACACTAACTGTAAACCCACAGGCACTTGCCCTTAGGGTCAGCTAA
AGGGGAACAGTTTCCTCCTTAAGCCAGCCACAAGTATCAGCTTCCTGTGTT
AGATGGRCTCGTAGCAGAAAGCAGCCATAGACAGGAAGCAGGGTACCAGA
ATACATGTGTGGTTAAAGCGTCCAAAGCAATAGTCACATTTAAACCCCTTCA
GAAAACGCATTCAATATAATGGCATTCGAAGTAGGCCAGAAAAAATACAGC
ACCTTGCCTGTTCTTCGAGCGGAAGGCCATGCATTTCAATGGAAATAATCA
AGAAGCAAGGACATCACCTTTCACTTGGGTTCTCACATAGGTAAATAATGT
GTGCACTGCAAACCGAAGTATAAGAGCAGATTCAGACTCTAGACTTTCTCT
CCAGATCGAGGAAGTGACGCACATAGTACATGTAGGCTAAGTCACGGGTGT
TAATATAAAAGCACAACAGACTAAGGCTDAGCGAGATTCCCAGCAGGCAG
CAGGCAGACCAHAAGATYGTGGGGGGTTGGGAAGAGCADKYGMTAGCAG
GTCGGAGCAGCAAGCCCWGGATACCGTGAGTTTTAAGTGTGTTGGTTGAA
CCTCTYTTGCATATGTTAGACTGACGGCGTGTTTTATTATGTCACTCCACTCC
TGATCATACCATAGTATAGCTTAGACAAACATAACATGAACTCCATGATTGC
TCAAGCTGGTGTTTCAAAATGATGAATTGTACTTTATCTTTGTTAAATGCAA
ATCATGCTTATAGCTTATGCAACAATGCTTTTTCTCTATCTGACAGTATGCTAT
GTTTTTACTGCGTTAATTATAGCAGGTGTAATGATGATCAAAGCTGGTAGAG
AACAGAAGTGATATTAAATATATTGACTTGCTACCTTCAAGTGTCAGCTTCA
TATTTCTGAGTAATGCTTCATAATGAGGTCTCTYTGAGTCAAAASGAACTAC
ACAATATTTTCTGGCTGTATTTTGGTCAATTATGTCAAGGGGTGCAAACACT
CAGGGAAACTGTCAAAGCGCTAGGCCAAACCCCTGAGGCGCCTCTCATCA
TAAATTAAGACTTTTGATTCTGTGCCCACTCCACACAGCCCTACCTAGGGTS
GAGGGRGGGGGCAGGGAATCACGCCCTAAGGGGCAATCAAGTCAGATGGC
ACCCCAAAMAGATGGGACGTCTTAGAGATGACCAGAGCATTACTAATATTT
AAATAACCTCATGTCCCAGTCACGGGAGAAGGACAGGGCAGAAWWTTTTT
TTTCTAAAAASGTTTTTTTAAATAAGAGGTTAGAGTGCGTACAGAAGATGG
CGCACAATGAAATCAATATTCCCATCCATTGCAGAATGGCTCTATATGATTGG
CTGAGAGCTGCGCACTGTCATGCAGTGAACACAAATTTCACAGTAGCAGT
GGCGCAACTTGGTGGACTACCAGCAGAATCACTCTTTACTTACTTAAAGAC
CCCAGCTAACAGGACAAATAATGTATATGCAACTCTCCTAGTGAGRGGAGA
CTTAGACACCATTCAGTATCGCCCATACCAGTATCCTGAATTGGCTTTAACA
CATACAAATCATGTCAACTGGTTTGGAGGTAATCTAGTTTACCCACAAACA
GGTGCAAGGCATGGCCCATTAGCTACACCCAATCTGTCACTAGAATTCTTAG
CCCGGTTTCATCCAAACCGTGGAGGTCCATTTTTGCAGGCTGACTACCAAT
TGTTAGCCACCCACTTTGACACAGTGCGAAACATTGCGCTGCAATATGCAG
CTCAGCAGGGTATAGCACCTGCGCAGCAACCTCAAGGACAGATGGATGCA
GGTGGGGTACAACTACAGACATTGAGAATAATATTGGGATCCTGTCCATCCA



AGAATGAAGACATTCCCAAGTGGTATTCAGAAAAATTAGGACAATTGCAAG
CTGCTTATCCACAAGTAACTCCCCAGCACAGACACAGGGCCCTAGCTATGT
TTCTTCCATCTGGCTGCACACCGCCTCTAGCGAGCTGTGACAGCTGGATCT
CAATCTATAGCTGGCTTTATTTACAGCTGATAGGCACGCCGTCCATCACATC
ACTAGCACTGATACTAGCTGACATCATGGGAACACAAGGCGCGGCCGCAG
CCATGAATCTAGGCCTGTCTATAGCATCTAACAATTATCAAATGGTTGAGAG
CATAATCCTACCCTTATTAAAAGGAGAGCCTGCAAGGTTAGAAGTCCATAG
AAAATTGTCCCAATTAAATGAGCAAGAAAAAAGGGAGCAATTTGGAGACA
TAGTGACATCCACCTATCAATCATTGGGCAGGGATCACTTGGGCAGAAGAC
CAGCAGACACACAGAAAAAGGGTAACAAGGATCTTAAGCCAGATAAGGAC
ACACACCATGAAGGGAGATCCTCGAAAGGACGGGGATCATTCCAGGGTAA
AAAGGGCAATAAGCCACAGAGGCGGCAATTGTCACCCATAGAGGAAGAAA
GATATCCAGAGCATGGGCATAAAAATGAGAAATCTGCAGGAGATAGGCAGA
GCCCGCAGTGGCAAGGTAACCACAGGGGTAGACGGTCCTGGGGTAAGACC
GGGGGCCAGTCCCATTTTAGACCTACTGACTATGATTTTAGAGACAGGAAA
CACATGAAAAGTCCCCAGAAGTACGGCACTGATGAGACTTCATCTCCTTCC
CAGCAGGCACGAACACCAGATCGTTCTAAGGCTGAGGGGAAGGAAGTGA
AGGTTGAGAAAAAACACACGGCAGCACTACAGGTTTCACAGAATGCAGAG
TCCACGCACTCATCGCATCGTTCCCAAGACTAAGCGACACACTGATTGGAT
TGAGGTCCTATTAGACTCTGGGTCTGACATTTCCATATTTGAATGCAGCCAC
AAGGCACTATTGGAGCACACAAGGGCACACAGGAATGCACAGATCACTAC
TCCCACTGGGCAGACATTGGCACATAATGAAGTGTATTTTGTAACAATTCAG
CTAGAAGGCGAACACCCCAAAAAGATTGAAGCACTATTTTGGCCACAGCT
ACACATTCAATATAAAGGGCTGTTAGCATTTCAAGACTGGCCACCTTTGTAT
GTAAGGCAAGCACCAAGGGGTGAAGAAGTGGTAATGCCTGCCTTTTCAAA
AGAGGTGAGTGGGGAACTAATGCAAAAATATGCAAGAAAATGGTCAGCGC
TGGCAGCAGTGCAGCTGTTTAAAAATCATGTAGGGCATGATAAAGAATGTC
CAGCACATGTGATTCCAGTGCTGAAACCACCCCCGCCACAAAGGCAGTATC
CAGTTAAACCACAGGCAGTTGCCCACATGCAAACCATAGTAGACCAGCTAA
TGGACCAGGGAGTAATCATAAAGCAAGCTAGCCCACATAACAGTCCKGTGC
TCCCAGTTTTAAAACCTGATGGTACCTACCGTTTTATTGTAGATTTTAGAATT
TTGAATGCACATTGTAAGACAGAGGCCGTCCAGAACCAACACAGTTCTGG
ATTGCTAGCCAACTTACACAGATGCAAATATAAAACAAACCTTGATCTAGGC
AATGGGTATTTCACACAACCTTTAAGTGTAGAAAGCCAGAAATACACTGCA
TTCACKTTTAAGGGAACTCATTTCCAGTTCACTAGAATAATGCAGGGGTATA
AAAATTCACCTAGCACATTCTCAAGCAGAATACAGAGCTTACTTGCAGACA
TTCCTAATTGTTGGCAGTATGTAGATGATATTTACATCACCCATGAGAATCTC
AGTGAACACTTGCAAGAAGTAGACAGAGTCATTCACACGTTGGCTGCAAA
AGGATACCTGATTAATTTYAAAAAATCAAGAATAGCTCATCGTGAGGTTACC
TTTCTGGGATTCACTCTTTCAGATGAGGGCAGAGGGTTGTCAGCAGATTTT
CTTGAGAAGTGTGCCAATATAAGACCGCCCACTACGCTTAGGCAGTTACAG
GCCATTCTAGGGCTGTTAAATTTTGGCAGATCGTATGTTTCTAATTTTGCTGA
GCTAGTGAAACCATTGTATGCTTTGATAAAACCAAATTTCAAGGCAGCTCA
CTGGCTGCCAGAACACACTCATATTCTGCACCAGGTATATTCATTAATGACT



CACACTGGTCCTTTGCAGGACAGGAATACAGATAAAGACTTAGAGATAAAC
CTTGTGGTGGGAGACAATGCTTTCACATACACAGTGTGCAATCTAGGGGAG
ACTAAACCAATTGCATATAAGTCACATGTATATTCCACACCTGAGTTAAAAT
TTACACCTGAGGAGAAAATTCTGGCTTCAGTTCAGATGATTATTCAGAAAG
AGAGACCACTGGCAGCAAATAGAACCATACACATAAACACACCTTTAGCTC
AACTAGAAGCTGCCACAAAAGCTAGCGTCCCAAATGCAAAAGCATTACAC
ACTAGATGGATTCAATGGTCAGCATCTCAACATGCTCCAGATGTAAAGTACC
ATTATAAGGCAGAATTGCAAAGACTGAGTGGATTGAGTTGGACAATGGACA
CAGAGCCAGACATCTCACGGCCTGACATACCATTGTTTGATTTTTTCCAGGT
GATTTACTCAGATGGGTCAGCTATCCCAGCAGTGGGGACACGGTCTAAGTA
CGCTGCCGCATGCGCAGCAGTCGTAGGATACTTCACACATGAAGAAGAATT
TATACATACTGATATTGCAACCAAGCACCTGGGAGACATGTCTGCCCAGACT
GCTGAATTGCATGGGTTACTACTTGCATTGCGCCAAGCAGATTCAGGGAAG
CCCACTCTAGTAGTCTCAGATTCAGATTACATTGTCAGGGCTTATAACACTG
ACTTGCATTGGTGGATGCAAAATGACTTCAAAGACATTAGGCATAAAACTA
TTGCTTCCAGGCAGCTCTGGAAGCAGGTTTGGGATCTTAAACAGACTTGCC
CTTTACTATGGGTAATGCACACAAGAGCACATACCAAAGGGCACATTCATA
GCACTGGCAATGCATTGGCAGATAAATATGCCAAAGAGCACACAGTGAGA
AAAACAATAGCAGCCATAACTCGCTCAGCGACTGCAATGGATGAGGAAATA
AAAGAGGCTTGTTTAGGTATTGTACCTAGGCCAAAAGGTTTCCCCAGTAAT
TATATGTATGACATTGAAAATAATAGAGCAATAGTCACAATCCCTATGAAAA
AAGGGGATCCTATTCAAAGATTAATACCAAATAGAGCAGACAGGGAAAAG
CTGATTGCAGCCACACACGCTGGACTTGCATCTACCCATTTTGGGGTGAGT
GCAACTGCACAGCTGCTCCTTGATCGCTTCTGGTGGCCAGGGCTTCGACAG
CAGGTGAAAATATATATTGCAAACTGTGACACATGTTTACAGACAACTGTG
GACCACAGCAAAAAACCTAAGGAGGTTCCTTTGAGAAAGGCAGCCTCGCC
CTTTGAGATCCAATATATGGACCATATAGGCCCACTACCAGCAGTAAACAAG
TACAAGTACATTCTAGTAATAGTAGATTCTTGCACTAGGTTTACCTGGATGAT
TCCTCAAAAGAAAGCAGACTGCAAATCAGTCATACAGGCACTTAGGACTG
TAGTAGCCATGACAGCAACTCAAACGTTCCATGCTGACAATGGTCCAGCTT
TTTCGGGGCGGGCCCTGAAGAAGGCATTAGAGGCATGGGGAACAGAGATG
CATTTCTCACACCCATTCTCGCCGAAATCGAACGGAATTGTGGAGAGGGCA
AACCAGTCTGTAAAAATGGGCTTGACTAAAAGCATTCTGTCATTGGGGGGG
AACTGGSTAGACCATGTGCCTTTAGTGATCAGGAGTGTGAATAATTTACCAC
GCCAGTCTCTATGCAACGGTAAGACCCCATTTGAACTCTTGTTTGGGAGAA
AGATGTATATGCCTGACCTGCATGCTCTTCCCAGCCCCATACCCAGGAACGA
GCAACTGCTGGCGACAACGCTGCTGAGGGAATCCCTCCAGGTGGAAGCTG
CTGAGGCCAGTCCTGAGAACACTCTCAAAGCAGGAGATTGGGTCCTGGAA
AAGATCCATGACAAGACTCCATTTGGCCCGTCTTACAGACCAGCAGTGCAA
GTAATCAGAGTGAAAGGTTCCAGAACTGCCATCCTACCCGCAATACCACCT
AAGAGAGGTACTAGGCAAGTTTCTGTGGACCACCTAAAACCTGTGCCAGA
TGGTTTCCGCAATGTTTCCACGGAACCTCCCTCTTCCAAGTGAGGAGCCCA
CGGAAGATGAAGAAATGGAGATCCGGCAAATGATGATGATAGGTGTGCAA
GATGGGGAAGAATATGCCACTCTTGATTACACGTCCACAATTCAGGAAAGT




ACTGCAAGTCTGCCAATTTGGAAACAGAAAGCCTTCCAAGTTGCTAAAGT
GATGAAAGAATTCTTTTGGACAGACTTCCTAAAACGGTGTTATAAAATACT
GGCAGTGTATTTCCTCCTACTGTGGTTCAGCCTCATTTTATTCTTCATCTCAC
TGACTTCTGGGCATTTTCTGAGCAAGGTTTCCACTCCACCTGTAAGCAAAG
AAGTTGTTCTAAAGCCTTTAAGTTCTTCACACATGTTAGAGAAAAGAGAGC
TCCCAGAGCCAGGAACTCCAGTCTCAATACAAATGTTTCCTCTAACTATGG
GTCACGTGTGGATGCCATCATTCAAGACCTATAATGGCCCAGCAACACAGC
TACAAGTCCACACCTTTTCTGTGATTGATGAATCCAGACTGTTTGCACCCAG
TAATCCTGTGTCTAGAACATACAGAGAACTGTTAAGAACTAGGCTTCAGAC
ATTTGCACAAAATGCATTATTTGATGTGTTTGATGATGTGGAGGACCTCCAT
GAAATGGGGCCCCATGTGTGTTATGTGCGATATTACAATGCCTTTTTACTTGT
CAAACGTGAGCCAATTCTGTGGCCTAAATACACATTCTGGGAACACTGTGC
AGTGCCTTTCCAAACTGATAGTCCTGAATTCAAAGCACAGTTCCCATATATT
TCACTGAGACCATATCAAGCAGGGGATTACATGTTTGAAAATCAGTACAAA
TTCCCTCCTGAGCCACATGATGCACAACATATGTATGTTGCAGATTCAGTCA
TCTTTGACAGAGAATACTTTGCAAACATGACTGAACAAACATGGCGGGGA
ACTGTCCCTCTATGGTCTACTTGGGGTCAACAGATATGGCAAATTAAAGGG
GTTCACACGTTAGATATGGCTTGTAGGTTCCCACATTTAATGTATTTCTTAAA
TTATACGCAGTTCCAGACCACTTGCAGCAATAGGAACCTGAGTTTCTACCC
TGAATGGGAGAAAACAGAAGGTGAGTTCTGGAGTGCGTCCTATAGAGAAG
CAAAAGAACGCAATGGCACCAAGCATATTACTTATGCATCAGGGGGACCTG
TGTTATGGGCGGTTCAAGCAAATGAATGCAATAAAAGAAAAGCAGGACTC
AGTGTGGGCCCATATAGGGCTTGGAACTCCCATAACACCTCCCTGACACAA
GCTATATCAATAGGTAAGCTGTGCCAAGGAATGCTTTCACAATATCACCTGA
GTGAGGTGATACAATCTCTAGATAACTTCATAAAAGAAGAGAATTGGACAG
CTATCATGCAGTCAGCTGCTGGTCTGAGGCGCACCCAAAGTGGGCGTGTCA
GGAGAGCAGCTACCTGCACCACCTCTGACCCTAGYGTACCTTGTGAGGTG
GGACAAGCATCCATAACAGGAAAAACTTACACTTGGTCACAAGCAATAATG
CAAATCCTGCAAACTGAAAGTGAGGCAGTACAGCGAGGATTTCATGTTTCA
GATGCTAATGATCAAGCGCTACAACAAGGCTTCTATGCGCTAAGAGATGTC
ATAACAGATGTTGTGGGTTTGATTCAAAATGACTTATCTATCATTAGAAACG
ACCAAGAGGCCTCAGTAAGTCTTTCTGTAGTAACTGATTTTTTGGACACTCT
CAGCAGAGGAGTCCCAGATTGGAATGTGATTTCATGGCCTGAACAAATACA
GGCACTTAACTTGTCCAAGGTTGCAACACGCCAGGCAATGTCCGGCTCCAC
TTTCTTATTGCTTAGTGTGTTAGCAAAGAGTGTAGTGGCAGCATCTGCTTGG
GCGTCAGGCTCCACAAATTGGATAGTGCACGGGGTACTAGACATTCCCATT
CAAACAGCACCCTCTATCATATGTCAAGAATTACACTCTTGGGGTAATGTAC
ATTGGGTGAATGATACGTGGATCAGAGAAGATTATGTGGTACCATATTCACA
TGCATGTGTGTCATCAGCTAGGCCTGAACTGACACTGTACTCATTACGTGAT
TGCAAAGGTTCTACTAGAATAATGTGTGAACATGCTGAGCCAGTGAATTCC
TGTGACAGTAACTCGAAATGCACACTGCATATTGCACCAATTGACTCATTCT
ACTGTAAAGCACATAGATTGCAAAATGGTTCATATTTGGTGCATTTCAACCA
ATCTTGCTGTCATGTCCCAATAGGAATACCAACTCTGATCACCGTAGGCACA
CAAGTTAAATGCTGTGGGTTCATTTTGGATCCACCTAGCCCATTTCAATTGA



AATCATTACACTGGCCTGGCTTCAATTTACAAAAACTTGAGTACCCGAAATT
GAGTTTATACATAGCAAAGCTGTTAAAAATGCGGTTGGAAGTGTGAAGTAC
TGAAGATACKTATCTGCAAGCACACTCCGCTGTGGTCAAACAGATTGCATC
TCTGCTAGGCTCCGAACATACAAGGCAGGAAGCCTTGCACTCTCTGATTGA
CAGCTCACAGTTTAATGGGGCCAATACTGGCCTTTCTGCAATCACTAAAGT
AGCTTCGAGTCTCCTACATAAAGGGCTGATTGCCTTGGACACAGTCATTAG
AACATTGACTTCGTCGAGTGCTTGGTACAGTTGGCTGCTGATAATACCTGG
ACTTTTTCTCATATTTTGCTGTAGACACTGAAAATTATGACAAGCCACAGAA
TTACGGCCCTGGAAGCAACCCGTCTCCGGTACAGAACAGAGCTGTGCAGA
CGTATGGGATATGAGCAGTGTTCACTGTTTCAAAAGCATTTTATTTTSTCATT
RACCAGGAAGAARTCTACYGTGTCAGCCATCGCTAAGTGCYGAGTSTGTCA
CCARGARTCATTGCTTGCMAAGAACGTGGGAGTYRCAGCSTCRCCTTCTAG
ACTGCCACTGTGGCKCAATAGAATCTCCAGGACATTGGCTGTGCATAGAGA
CATTTGYGGMATTCAGAGGTACTTCCCACAAGTATTCTATTGTGAGTTCATT
GAGAGTCCCTCTGACACCRCGCCTGATAATGGGGKCATGCCAGAGCAAGA
GAAACTGCKCAGAGAACGAHRWAAGCGATTATTGCCMAATGCATCCAGCA
CYYCCAMSGGCATTACCAAGGAAGCACCTGGTCCCTCTGCATCACAGCCG
GACCCAAGTAAGCCACAGAATGATCGATGCATGCTCTCAAACCCAGACCAC
AAGGCAGCTGGGGAAGCAAACGATGCAAATGASGGATTCCTCTGGTTCCA
AGAATACATGKCAGAAGGRAAAAATGCCTAAAASAGTGCRCAGYGATGAC
ATGAGCATTCTGTTCTCTTCTCCGCAATGCTTCTTAACSTACCTCAGAAAGA
GACTYGCTTTTAATTCAGTGYTCAGAACACCTGACATTCTACACAGGTCAT
CYAAGCAAGCTGCTCAGTCAGACAGCACTGAACTGAAGAATTATCACATTC
TACCTCAAGATGCAARTATGAATGCAAAGCAAACATATGAACTGGATGACC
TCCACGTGCTGATCGCTGTGAGTGACAAAGACACTCACATACTGGTTTATT
TCCAAGGACACCGATTYAGACTATTAACTGTTTATGCATGTGASAATGTGCT
CAAGATCACAAGCTCGACAGCTCATTGGKTCAAAAAACCAGGACSCAAGC
TATGTTGGGTGCTAATTACTAATGGATTCTCAAARGATCCTGYAGCGTATTTT
GAAGCCATYGCCAGTAATGATTTTGCAATCAACCTAAATACCTCCTTGTGAA
YACAKGCATTATTAGCTAGGTCCAGTRACAATATAATGGACTCATGCTGAAT
ACCTCAATGTTGGATATATGTAYTCATTCATGCTAATGTTAGCAAGTAGTGCT
AACCCTTTCTAAATTTGATGCAGCTGTTGATGTKTTATTTTTGTGTATAGCAC
ACATTACAGGCTCATAGGCGCTTTGCAWATATATCAAGCRGCTTAGTTTAAT
TCTTGCATGCAACAGCTKTGTGCTRAAATATGATGTATACATGATRTTTCCTT
KTGCCACCAATATAGGCAATCTTTATGTAAYTATAGCTCCCAGTAAGCGTATT
CATGACTTCACAGAGCTACAGKTCTTTGATCTATGKCAAACTGCCTTGANG
GGGGTATGTCATGATTTACAAAKGYTACRAACGAGYTAAGRCAGSTRTGCC
ACAGACTTCCTAACCACAGATTAGCAGCCGTTGGTCTTCAACGACTTAATG
CCTTGAAATTACACGTGGTTTTGACACCATCATAGTAATAAGCTATGGATGT
TCTTTGGGCAAAAAACACGCATTCACACACAATGCAAGCGTGGCTTTCAA
AAGACAAAATCAGACACTAACTGTAAACTCACAGGCACTTGCCGTTAGGG
TCAGCTAAAGGTGAACAGTTTCCTCCTTCAACCACAAGTAACAGCTTCCTG
TTTTAGATGGGCTCGTAGCAGAAAGCAGCCATGACAGGAAGCAGGGTACC
AGAATACATGTGTGGTTAAAGTGTCCAAAGCAATAGTCACATTTAAACCCC



TTCAGAAAATGCATTCGATATAATGGCATTGAAATAGGCCAGGAAAAAAAC
ACAGCACCTTGCCTGTTCGTCAAGCGGAAGGCCATGCATTTCAATGGAAAT
AATCAAGAAGCAAGGACATCACCTTTCACTTGGGTTTTCACATAGGTAAAT
AATGTGTGCAATGCAAACCTAAGCACAAGAGCAGGTTCAGACTGTAGACG
TTCTGTCCARGGCGAGGAAGTGACGCACATAGTACATGTAGGCTAAGTCAC
GGGTGTTAATATAAAAAGCACAACAGACTAAGGCTAAGAAAATTCCGCGCC
AAGCAGACCACGATCGTGGGGGGTTGGGAAGAGCAGTCGATAGCAGGTCG
GAACAGCAAGCCCAGGAAACCGTGAGTTTCAAGTGTGTTGGTTGAACCTC
TCTTGCATATGGTAGACTGACGGCGTGTTTTATTATGTCACTCCACTCCTGAT
CATACCATAGYATAGCTTAGACAAACATAACATGAACTCCATGATTGCTCAA
GCTGGTGTTTCAGAATGATGAATTGTACTTTATCTTTGTTAAATGCAAATCAT
GCTTATAGCTTATGCAACAATGCTTTTTCTCTATCTGACAGTATGCTATGTTT
TTACTGCGTTAATTATAGCTGGTGTAATGATGATCAAATCTGGTAGAGAACA
GAAGTGATATTAAATATATTGACTTGCTACCTTTCAGTGTCAGCTTCAATTTT
TTGAGTAATGCTTCAAAATGAGGTCTCTCTGAGTCAAAACGAACTACACAA
TATTTCTGGCTGAATTTTGTCAATTATGACAAGAGGTGCAAACACTCAGAG
GAACTGTCAAAGCGCTAGGCCGGAACCCATGAGGCGCCTCTCATCATAACT
TAAAGACTTTGATTCTGTGCCCACACCACACAGCCCTACCTAGGGTCGAGG
GGGGCGGGCAGGGAATCACGCCCTAAGGGGCAATCAAGTCAG

>ERV-Spuma.b-Ame Consensus Sequence

TGTCAAGTAATCTGAARCAATGTCTGAAGCAATTCAGCACTTTTAAAACAG
CGTTCGCAATATTGCATTATGTGCAATTCTGAAGCAATATTATCAGTATTAAG
TTTGTTATGCTTTATCATGCTTTGAAACATGTATGCGACAGTAATATGAGAAA
TATGAGAAAAGTGCTGTCAAGAAAGCGTATATGTATGTTCAGCTTCGCACA
GCTTGGCTTTTGCTATTAAGCAGTTCCAAATATGGAAATCCGATTCCGGACA
CAAAATGTCGGATTCATGATAACTAATATGGGCAGGTATTCCGGCGTTTAGA
CTGGCTACTTTAAAATGGCGTCTTAAGCATCCGGATAGCCATATATGGTTAG
AACCATATATGGACAACCGACATTTCCTATACTTGGCTATACAAAGGTTACT
GGTGGGCACTGCCGTACAAAGGTAACTCTAGTGCGTCTTGATATTAACACG
AGGAATGAGAAGGGGTTATTCGAGAGCATTTCAGGTGAAGCTGGTTGGATA
GCGGCCAGGACAAGAGGACTTGGCAARAAWTGGATGGCTTCCAGCCAGG
ACACAAAGTGTTGGCTTGAACCCAGCCAGGACAAATTGGCTGCCGCCCCA
GCAAATGAGTCATCTAGCGATCTCTGCGGAGACTATAAATAAACCGCAAGC
GCGGAGACATTRGGAGACGCAGGGCTGGAGGTGACAGGCAGCGAGCAGG
TGCTTCCCCGCAGCGCAATGAACCGGGACAGAGTTCAAGCCAAAGCATAG
CGCATAGCGCTTAGATGTGAGTAGTTATGTTGGAGATATTTTACCTTATGCAA
CGATGCTATGCACTGTGATTGATGGAAAAGAAATAAGATAATACCAAACGA
GGCTTGTTGGATTATGTGCTAGCATATCATTTAGAAAAGAAATAATGCAACA
AGAGATATGCTGGTTCTATACGCAACTATAATCCTAATATTAACCATTTTTGC
TTATTTCTGTAACATCGCTATTTTGATGATACTTAGCTTTATATATAGGAAAAT
AAATACTTTATAAAACTCAAACTCCTGAGTGRATCTATGCGTGAGAGATGTA
ATCATAATGTATTTTGAACCTAAGTGCTCACATTTAATAAATTCATGTCTAGC



TAACTTATGCGGGCTCTGGGATGAACAGCGGGCGCAGTTCCAAACAGAGA
TTTCCAATGAGCAGGCTATCCTAAAACTGTGATATAGTTCTCAGCTCTCCCC
AGGGGTAACCAGGGGAGGGTGGGGCTCTATAAACACGACCCTAGGAGTGT
GAAAACGTGACAAGTGGCGCCCAACGTGGGGCCTTAGGTCAAAGGTTAAA
GGTCAAGTTAACCCTTAGAGCTCAAGGGATAATTCATAAATAATATACCTCC
CTTTTGGAGACTGAAGAGGCTGCAAAAGGGTTGTTAAGCTTAACAGTAAA
AGGAAACCTTCTAAGAACCATTAGAAGGGTTTAACTGCTGCAGCTATGGCT
GCCTATGTAGATGTGGACATACCTGCTGTTTGCCGAGCAGCTGTGAATCGCT
GGCTTGATGATGGAGGAGTAAGGGCAATTAATCAAAATTTTACGGTAGTAG
TAGGACAACCAGGAGGATTGCCAGGGGAAACCCTTTTTACTTACATGAAAA
CACCCGGTGCTAGAGCAGCAGGAGTTTTTGATAAATTAAGAATACACAAAA
ACTTGAACACAATAGAGTATAGACCTTATGTATTTTCAGAGTTAGCTCTGCA
ACACATAGACCATCTGAATTGGTTTGGAGGCAGATTGCAGTATCCTGACAC
CTTAGCCAGACATGGTCCGTTCATACATGCAGGATTGTCAATCCAACAACT
GGCTAAATTTCACCCAAACAGAGAGGGACCATATGACAGGGAGCAGTACA
GACTGTTGGCTACACATTTTGAAAATGCAAGAAATCGTGCTTTAGAGTATG
CCATGCAAATACCAATGGGTGCACAACCACCAGGGGTTCCGCCACCAGATG
GGGGAGGAATACAATTTCAGACACTGAAACCCTTGCTAGGACAGATGCCTA
GGGAAGTGGGGGATTTACCCAAATGGTATTCAGAAAAAATAGGGCAACTAC
AAGCTGCATTTCCACAAGTCACAGCTCTGCAGAGGCAGAGAGCTCTAGCG
ATGGTACTCCCAGCAGGATGTACTCCGCCGTTAGAAAGTTGTGAAAGCTGG
ATGTCAGTGTACAGCTGGCTATACATACAACTGATAGGCACTCCGTCTATAA
CAGCCCTGAATACTATACTGAAGGATATAATAAACTCACAAGGAGCAGCAG
CAGCCATGAACCTAGGACTGGCAATATCAGGAGGAAATTACCCGATGGTAG
AAGGAATAATAATGCCTTTACTTAGAGGAGAGTCTGCCAGGTTAGAGATTA
ACAATAGGCTCAACCCGCTCACCCTTCAGCAGAAACAGGAACAATTTGGG
GACATAGTAACTGCTGTATACAGATCAATAGGCAGAGACCACCTGGGAAGG
AAACCAGGGGAAAATGTAAGAAAGGAATCCAAAGATGCGCAGCCTGAAA
AAGGCAATGCTCCCAGAGGTAGATCTGATGGGGGGCGYAGAAGGAACTCA
CTTCCTCAAAAGAAAGGGAAATATAGGTCTGACCTAAGCCCAGTAGAAGA
GGAAAGGGGAGATAATAGGAGAAGATCTTCGGATGGTGATGGTAATCGATC
CCATCAGGAGACACCCAGGAATCAAGCACCTTGGGGAAAAAATAAGTATT
ACAATAATCGCCAGGATAGCTATGACTTTAGAGATAGGACAAAGCTAAAGC
CACCTCAAAGGTATGGGGTTAGTGATGCTAGTTCATCTCATCCACAGACAG
AGAAATCGCAAGCCCTGCAACCCAAGAAAGACCAGAGAGCTGACAAGAA
AGAAAAGAAGCAGGTTGCAGCACTAAAAGTCAGTGATGGAAAAACCACA
GACACACAGGATAATACCAGAAACAAAGAGGGTAACTGACTGGATTGAAG
TCCTATTGGACTCCGGCTCAGAGATTTCCATCATAAAGACTATCCATAGAGA
TGTATTGACTTATATTGAAATAAATAAGCGAATTGAAATAACTACACCAACA
GGACAAGTACTAGAGGACAATGATGTCTATTTAGTGACAATCCAATTGGAA
GGTGAACAACCTAAAGAAATTGAAGCATTGTTTTGGGACCATCTACATATA
AGACAAGGGGGTCTTTTGGCACCAAAGGATTGGCCACCACCCTATGTTAGG
GAGGCTCCTAGAGGTGAAGAAGTCGTGGAACCAGCCTTCTCAGAAGAAGT
AGATAGGGATGTAGCAAAACAATATGCAGCCGCATGGGCAGTGTTGGGGGC



AGTACAACTGTATAAGAACCATGTAGGGTATGACATTGAGTGTCCACCACAT
ACAATTCCCATACATTCAGAGCCCAAGCCTCAGAGACAATACCCAACTCCA
CTGCCTGCTGTACCACATATTCAGAAAACTATAACTCAGCTTGTGGACCAG
GGAGTTATAATTGAACAGACAAGTCCTTATAACACTCCAGTGCTTCCAGTG
ATTAAACCAGATCACACATACCGTCTGGTGTTAGACTATAGAGAATTGAATG
CACATGCACGCACTGATGCAGTACAGAACCTTCACAGTTCTGGACTCTTGA
ACAATATTCTCAGAAACAAGTATAAAACTGTGCTTGATTTAGGAAATGGGTT
CTTTGCACAACCATTGGCACCTGAGAGCTACAAGTATACGGCGTTCACGCA
CCGTGGAAAGCACTTTCAGATGACACGGTTAATGCAAGGATACAAAAATAG
TCCGGGAATATTCTCCAGTAGAATACAAACTCTTTTAGCAGATATAGGAAAC
TGCTGGCAATATGTTGATGACATATACTGTACAGATGATGATCTAGAAGAGC
ACCTTGAGAGAGTAGACCAGATAGTGCGTACTCTAGCTTCCAAGGGATACA
TATTTAATTTTAAGAAATCTTTAATAGCACATAGAGAAGTTACATTTTTAGGG
TTTACACTTACTGATCAAGGAAGAGGGCTTTCACCCAATTTCTTAGAGAAA
TGTGCAAATCTGCAGAGTCCTCGTAGTTTGAAGCAACTACAGGCTATGCTA
GGATTATTAAATTATGGGAGAACATATGTACCAAACTATGCAGAATTGATCA
AACCACTATATGCACTGTTGAAACCCAATTTCCGTCCATCAGACTGGAAATC
AGAACATGCAAATATTTTGAATCATGTATATACATTAATGACTCAGACAGGT
CCATTGCAGGACAGAAACCCAGAAAAGGATTTGGAGGTTTCGCTAATGCC
AGGTAAAAATGCTTTTGCATACACTATGTGTAACAGAGGGGATAATAGGCC
AATAGCCTACAGGTCACACATATACACTATACCAGAGCAGAAATTTGCACTG
GAGGAGCGGATTCTGGCAGCAGTTCAGATAATACTCCAGAAGGAACGTTCT
ATAGCAGCCGGAAAGACCATACATATAATAACACCAATCGCACAACTAGAA
GCTACAAATCGTGCTAGTATACCTAATTCAAAAGCACAACATACCAGGTGG
GTACAATGGATGTCCACTAGGGCAGCACCAGATGTACAGTTCCATTACAAG
GAAGAATTATTACCAATGTGTAATCTTGAATGGACACTACAAAATGAAGAA
GATGTTAAAGAACCAGACATTCCATTATGGATGTATGCTCATGTTTTATACAC
CGATGGATCGGCGATACCGGCTATAGGAACTAGGTCAAAATACTCAGCAGC
TTGTTCAGTAGTGAAAGGAAGATTCAATCATCACAATGAATTTGAACCCTT
AGACACACAAACTAAACATCTAGGGGACACTTCAGCACAAGTAGCAGAAT
TGCAAGGTTTACTATTGGCACTCCGACAAGTTGTACCGAACCAACCAACAT
TAATAGTATCTGATTCAGACTATGTGGTCAGAGCATTCAATACTGACCTACA
ATGGTGGGTAAAAAATGATTTTAAAGATTCAAAAGGAAAGCCCATCTCAGC
GAAGCAACTGTGGCAACAGGTGTGGAAAGTAAAAGAGGGAAACTCTCTTT
TATGGGTAACACATACTAAAGCACATAAAACTGACCATGTGCACAGTACCG
GCAATGCGCTGGCTGACTTATCCGCAAGGGAAAGGTCAACAAAATTAGTG
GTAGCGGCACTAACCCGCTCAGCTACACGCATAGATGAGGATATACAGGCA
TGCCTAAAGGGTGGTCCATACCCTAAAGGCTATCCAAACACTTATGGTTATA
GTGAAGAAGATAATGTAGTGCGAGTAACAATTCCAATGAAGAAAGGCGATC
CCATCAAGAGGGTTCTACCGAACCAATCTGAAAGAGAGAAAATGATAACA
GCAGCACATGCAGGGCTGTCATCTACGCATTTTGGTATAAATGCAACCACTC
AGTTGCTACAAGCTAGATACTGGTGGCCGGAATTGAGAAAGCAAGTAAAA
CACTACATTGCTAATTGTACCACTTGTCTACAGACAACGGTGGATCATACTA
AGAAGCCTAAAGAAACCCCATTACCAAGGGCACAGGTACCTTTTGAGTGC



ATGTTTATGGACCACATTGGTCCATTACCACCAGTGAATAAATTCAAATATCT
ACTCATCATAGTTGATTCATGTACCAGGTACACCTGGATATACCCTCAACGG
AATGCTGATTGCAGGACAGTCATAAAGGACTTGCGATCCTTATTTGCTATGA
CATCAGTACAAACCCTCTATGCTGACAATGGCCCAGCCTTTACTGGCAAAG
CCGTTCAGGAGGCTGTGACAAGTATGGGGGCAAAACTGTCTTTCTCAACCC
CTTTTCACCCGGAAGGGAATGGAGTTGTGGAAAGGGCTAACGGGATTATTA
AACAAGCCCTGACTAAATGCATTTTGGCTGGAGGAGGTAACTGGCTAGAAC
ATGTACCCTTGGTAATGAGAAGCATAAACAACTTGCCTCGTCAATCACAGT
GCAATGGTAAATCTCCTCATGAACTCTTGTTTGGCGTCCCAATGTATATGCC
TGACTTACATAATCCCTCCAGTCCCTCAACCAGGCCAGATCAGCTGCTGCTA
ACAACGCTGTTGAGAGATTCTCTCCAGGAGACGACTTCAGAGCCACCTGA
AGAACCGACCCTGAAGAAAGGAGACTGGGTGTTGGAGAAAATCCATGAC
AGAACGCCATTGGGTCCATACTACCGTCCGGCAGTTCAAGTGATCAGTGTC
AAAGGAACAAGAACAGTGGTAATTCCAGCTCTTCCGCCGAAGAAAGGTAC
ACGCCAAGTGTCCATCGATCATCTTAAACCAGCACCTGATGGTTACTGCAAT
GTTTCCAAGGGAACTACAGACTCTGAATGAAGGTCATGAGGAATTTGCATT
GGTACCTCGAGTAAGAACTAGTGACGTGCCAAGTGTCACACGAGGACTAA
ATATTCGACCAAGGTTAGTGACCTTTTTGCAAGAAAAAAGCAGTAAATTTG
TCCAGCAAATTCAGAGACTGTATTGGACTAGAAGATGGAAGATGATCTACA
TACTACTGGCAGCATTCTACTTTTTGCTGTGGCTAAGTCTCATAGTCTTTTAT
GCCACACTTACCACTGGACACTTTTTAACATCTGTCAATCCACACCCAGAA
AGCAGCCTGGTTAATTTAACACCATTAGCGTCCTCACATGTATTGCATAAAA
GGGGAATAAAGGATAAGGATAAAACCGTAACAATAAGCATATATCCACTCC
CTTTAGGCCAGTTCTGGATCCCTCARTACAGAACATTTGATGGGCCGTCATT
GCAAATACAAGTACATACTCTATCTGTAATAGATGAGTCACGCCTTTTTACA
CCTAACATTCCAGTTTCTCAAATGTACAGGGATATGCTTAGGGCTAAGCTTG
TAACATTCACACAAGGGGCACTGYTAGATCCCGAGGATGATATTGAGGATT
TACATAGCCTAGCAGAACAYATTTGCTATGTGAGGTACTATGACACCTTTCT
ATTTTATAAACATGAACCTATAAGATGGATAAAYCACACACACTGGGAACAT
TGTGCAGTACCCTTTGTAACCTCAAGTAATGAGTTTAAAGCTCAATTCCCAT
ATATAACTCCAGGAGTCTATAAACTGGGAGATTATAGATATGAGAATCAATAT
GAGTTTCCTCCAGAGCCAAAGGGCAAAACATTCTATTGGTCAACCCAGTCA
GTAGTGTATGACAGGGGGTTCTATAGGAACATGACAGAAGAATCCTGGAAA
GAAGCKGTACCGTTAAACTCCACATGGGGGGGTGAACACTGGCAGATTMG
GGGAGATGAATCCCTAGATCTAGCATGTAGGTTTCCCCATCTCATGTACTTT
TTAAATTACACTCACTATCAAACAACCTGCAGTAAGCATAATACCTCTTTCT
ACCCTGATTGGGAGATGGTAGATGGGGATTTCTGGAATGCTAGCTATAGGG
AYAAKATGAARCTGAATGGTTCTAAACCAATCACATATGCTTCAGGGATCCC
AGTACTCTGGGCAGTACAGGCTAATGAGTGTAACAGGAGACGGTTTGGTG
CTAGCGTAGGTCCATACAGGGCTTGGGCAACGCACAATAACTCACAGACAT
ATGCAATTTCCATAGGAAAATTGTGCCAGGCTATGTCTCACACTACACATCT
GAGTGAGGTATTATCAACGATAGAAGCCTGGGGAAAATCAGAAAATTGGAC
AGAAATCATGAAACTAGTCTCCCAATGGGAGGATAATAGTTCTAAGCGAAC
AAAAAGAGAAGTCAGCTGTAARAGTGATGCTGAGACGTGTAGCAGAGATA



GTAACACATACACTTGGAAGGAAGTCATCCTAGCTATCCAGAAAACAGAGC
AAGAAGCGGTAAAGGAAGGCTTTAAAGCAGCGGATGAAAACTTCTACCAG
CTACAACAGGGATTGTACATTCTGAGAGATGTAGTTACTTCTGTGATAGGAA
CTCTGCAGCATGATCTATCTGCAATCAGAAATGATCAACAGGCAGCTTCCA
GCTTGACTTTAGTATCAAACTTTCTGGATACACTGACCAGAGGTGTGCCAG
ACTGGACTCTAATCACATGGCCAAACCAAATGAATGAGCTGAATTTAACTA
AGAGAGCAAAGCGGCAAGCTATGAAAAGGACTTCCTACACGCTGTTAAGC
ACTCTCAGCAAAAAGTTTTATTCTTCATCAGCATGGTCAGACGATGTACAAT
CATGGACGATTCATGGCATTTTGGACATTCCAGTAGCAAGCGTTTCCACTAT
GTACTGTCATGCCTTAATGAACTGGGGTACTATGCATCGAGTGGAAGGACA
ATGGATACGCTCCAGCTACGTGGTGCCCTACACTCACGCTTGTGTCACACAT
GAAGATCCRACAGTGAGACTTTATGCTTTAGTGAACTGTGTWGGGGCAGC
ACGATTACAATGTCARGAAGTTACRAGGAAAAATCCWTGTAGTCAGWCAG
TCCAAGATGAATGCGTGCTGCATGCAGATAAAATGGGAACATTTTCGAGCA
AAGCGCATCTACTGCCAAATGGATCMTATGTCGTCCARTTCAACACGTCAT
GTTGTAATATTCCAAAAGGAGTAACAACGCTGATAACCGTCACGTCAACAG
TCAAATGCTGTGGATATATGTTGACGCCGCCAGTACAGGTCAGGCCGACCC
AACTTAAATGGCCAAAACTCGTACTTCAACAGATGGATTTTCCTGTGCTGA
CGCTCAGGTTGGCTGAACTCAGTAAAATGAAAATAATCATTAAAAGCACTG
CTCAGACATTCGAAGAAGCAGCATCAAATGCCATACATCTAACAGAGAACC
TTTTGGCTGCTACGTCATCTTGGGGCGAGGCCCTGAGTGCATTGCTTAAAA
GCTCATCGTTTCAAGGATTCACTTCAATTTTAAGCAACATCACAGACTGGG
CATCAAGTGCAATCAGTACAGCAGGAAAAGGTGTCCTCGGTCTGATCTCGA
CTCTGGCTTCCGGCCTTTCACCTTTGTTCTACATTGCTCTGATAGGAGGGTT
GTTTTTAATTCTCTTTCTGTTGCTAAGACACTGACAAAAGCGATGGCTGCTT
TTCCTGGAAATGCTTTGACAAGTGAACAAATGCGCATGCGCAARAWAACTT
GTGAAATACTTGGCTATGAAACTATCAGAGAGTATAATGACACTTTCATGTT
CTCTCTAGAACGCATCCGGGAGAGACATAAGGTGGTTGCAGACTGTCGCTT
CTGCTACGAAAGAATTCTGCTAATACCAGAAGTGCGCAGACAACTGACATT
TGACTCCAAGCTTAGACGCAGACATAGAACTTGGCTCTCTCAACATCGTGA
TCAGTGTGCCACACAAGTTCTATATCCTGAAATCTTCTGTTCAGCCTCAATT
GCTGAAGGCAACCCGCTATTGCCTGCACAGGAAGCTCAAGATGGGTCAGA
GTTGCAGCAAGCAGGAGAAGCGTCAACAGAGCAGGCGTCCTCTGAGCTC
ACCGAGACCCAACCGGCGGTGCTCACCGAGTTTCAACCAGCGCTGCTCGC
CGAGTCTCAACAGACGGTGCTCACCGAACTTCAACCAGCGGCGCCAGGAG
GATACCTATGTAACCATGGAACCTCTGCTTCATCCATTGAGACCCATGGGCC
AGACTCCATGTTCAACATTGATGGTGCGCCATGGAATGACATCACATCAGA
AGAGATCGCAACTTGGCTTCTCGAGATTGCCTCTTCGTCCTAAAAACTGTC
CATGGGCCAGGAATGGTTACTATGCTCCAGGAGTCAACAGAGGCCTATGGA
GTCCACCAATTGTGAGAAATCCGCAAACATTGGTCATCATACTACATTGCAG
ATTGTTTAAGAACTTTCCGTACGCCACTCCAGAACCGATTGCGGTGGGTAA
CGAGAGAAAATATTGCTTTCCGACTCTGCAGCCACGTCCAGGACCGTCATT
TACTTCATATGATTATGGAAGCTGGCTGAACTTAGAGCACATGCATATTGAA
GTCACTGTAGGTGATTTAGGTACTCGTATACTGACATATGATATATCCGCTTC




TGCAAGATCTCATCTTTGGGTGGTGTACTTCTGTACYAAAAGATTGATTATA
GAATCAGGCCCGATGGTATGGGAAGGTGACTCAAGAATCCCTTTGTATTGG
AATATAATTATGTCTGGTCAGAGTGGTTTYAACGATGCACCAGATTTCCGTG
CRCTTTACAAATTATGCCTTTGGCTAATGCTAACTCAGATTCTTGAAGCATTT
TAATTTAATACTGTATGTTTTTTGACTGTGTGTTAGCCTCGCCTTGTGTCTCA
TCTGAACATTGGGGGGGTGTCAAGTAATAGCAAGTCTGAAGCATTTCAGCA
CTTTTAAAACAGTGTTAGCAATATTAAGCACATGTCTTAATGCAATATTGCA
GTTTACGATATATTATCAGTATTAAGTTTGTTATGCTTTATCATGCCTTGAAAA
CATGTATGCGACAGAAATATGAGAAATATGAGAAAAGTGCTGTCATTAGAA
AGCGTTATGTATGTTCAGCTTCGCACAGCTTGGCTTTTGCTATTAAGCGGTT
CCAAATATGGAATTCCGATTCCGGACACAAAATGTCGGATTAATGTACTAAT
ATGGGCAGAGGTTCCGGCGTTTAGACTGGCTACCTTAAAATGGCGTCTTAA
GCATCCGGATAGACATATATGGTAGAACCATATATGGACAACCGACATTTCC
TATACTTGGCTGTACAAAGGTTACTGTGGATGGGCATGCCGTACAAAGGTA
ACTCTAGTGCGTTGGTATTAACACGAGGAATGAGAAGGGTTATTCGAGAGC
ATTTCGTGAGCTGGTTGGATAGCGGCCAGACAAGAGGTTTGGCAGAAATG
GATGGCTTCCGCCAGGACACAATGTTGGCTTGAACCCAGCCAGGCACAAA
TTGGCTGCCGCCCCAGCAAATGAGTCATCTAGCGATCTCTGCGGAGACTAT
AAATAAACCGCAAGCGCGGAGACATTGAGAGACGCAGAGCTGGAGGTGA
CAGGCAGCGAGCAGGTGCTTCCCCGCAGCGCAATGAACCGGGACAGAGTT
CAAGCCAAAGCATAGCGCATAGCGCTTAGATGTGAGTAGTTATGTTGGAGA
TATTTTACCTTATGCAATGATGCTATGCACTGTGATTGATGAAAAGGAAATG
AATAATACAAACGAGGCTTGTTGGATTATGTGCTAGCATATCATTTAGAAGA
GAAATAATGCAACAAAAGATATGCTGGTTCTATACCAACTATAATCCTAATAT
TAACCACTTTTGCTTATTTCTGTAACATCGCTATTTTGATGATACTTAGCTTTA
TATATAGGAAAATAAATACTTTATAAAACTCAAACTCCTGAGTGAATCTATG
CGTGAGAGATGTAATCATAATGTATTTTGAACCTAAGTGCTCACATTTAATA
AATTCATGTCTAGCTAACTTATGCGGGCTCTGGGATGAACAGCGGGCGCAG
TTCCAAACAGAGATTTCCAATGAGCAGGCTATCCTAAAACTGTGATATAGTT
CTCAGCTCTCCCCAGGGGTAACCAGGGGAGGGTGGGGCTCTATAAACACG
ACCCTAGGAGTGTGAAAACGTGA

>ERV-Spuma-Rbi Consensus Sequence

TGTCAGAAAATATCTTAATATTTTGTGCTTTATTGATaATTACTTATATTTAGTG
AAGTCAGTAATCAATTAGCCATAAAgAaACaTGTTAGCAtTTAATACCCATAA

GCCTTTACTTTTAAAAgCCATGaCaTcgGTCAtGGecTGTGCTGAAAAAECTCCA
GCACAtAGCtttcacctttccectacttaaaacctcaagatttcacCTtTgtCCcacTTTCAGACITTGA

GAgtacagTTGTTTACCACtTatctCTTATCTCAAGtAAGAAAgCAcCTGCATTTTAT
GACaTTGaGCATCCTaaacgcaggtgtcatgattgaccaccctaAAAACAgaTGGcecageccAaTtA
agcgtgaatcttGtGACAGAAgGGAGTGaAAAAGaTTTTCTCTtAGAACTACAAAagA
Agattt ATCcAATTAAAaATcaAAaATGGGCgAAGCTaTAAACAGaataagaataaatcctat
attttactgttctgatatgaaaaattgattgaaccttagtcaaggtctctagaaatgaagttcttcaaaggc TAAaAtaTAg

ATGTgTTGATgGAAgtGtAACAGcgACcCTGGATCAAAGgaatcaaaggGTcTTAAGt



GTATAAAACagtgaGCAGTttGAgGGagAgggagagGTGCTACTTaGACTTTCTTcGC
ACGTGATTgAGAGAGACACAgAGCgGGEgTGCTTCAGALttaaTTGGTAAATATAA
tttTTTATTCAAGTATATGAGAACCTTTAAATTGCTATTGTTTCTACATTGGCAG
ATGTATTAGAAATGtATTaATTtcTaAAAAgATGACATTaATaGACATTTATCTGAT
aTTAATAATTTCAATtacttt TTtTTAATGGcTcTtgCATTGATTGTAGGATATACTCT
GGTAAAZTTAAGATTTGAACATAAAAGTGItTTcTTAGTCATTTAGAGATaTTTA
TTCATgCCTTTCTtTATCTGtgaaatAAAgAAAATATTTTTACAAtAAACTGACTG
GTTTATTTaTGCATGatGTGCTGCAagAATTAatGgTtAATaaaAAAtTTCTGTGGTA
GATtCGAACACACCTCTGAAATAAACTTTTTGTCTCaAGGCAGaAAGGGTag
GGaaAtAGaAgTGGAAGTGGGagTaTTTTATCcAgGCAGGATTCCCTGGTTTTaA
ATTCTGCTAAgGGTAgAAGCCTCAATACTTCCATTCAAAAtTTaccACAtggegeee
aacgtggtttaaatctcctgtagaattaaatattattttccagtctatgtaattttgecttttgcagcagtttttataattggttgcaatg
gctgacccttatagaattagagcttctcaagaagcaacgttccgtaagtgggttgaagecaatcatatcagggaagatcagt
cctttgtcctgcatttacaagtggccagtgactcgtcaccgtgcetttcatgttgacatttgtcgtitaaaagetcttactgecacag
ggcagacaccaggggctaaatagaagagcagaagaggattttgttecttttgctetecctgattgtcagatgtctttttcacttg
gtaaatgcttatttgtagagaatccggtaattccggtttctgaaaaaagagggggcttggcgttcactgaaccgegtecgect
cttgatgctattttgtcctttgatgecccegectgtggatcaaattccggecagggaaaaagaatgegttttacaatgecectattge
actgctttcaaacgctcagagatcattacggacaaacctegttttctttggggacgectggagaattcggggcccgtagtga
gattgatcgaaaagcagatagagtaaggcgggctttggggacgettccagetgatgttaatctgatacctgaacatctggece
actagactagtcgcgcttgaagctgtcactggtgcctgtaattctcgtaccagacattatattatttctactctgatgeccacagaa
tttggttcctccecectecattctgegatagetggggcagttattacgggtggacttatcgttcgatatttgggaaaccgttaatca
caaatctcggtgaagtgctgcgtcatattttgcaaaagtttggtatttcagetgceatattctettggeatgetggttactatgagta
attttgatcaagtatgggagattttaaaagacgtcatgcctgatacctctattcgtattgatcttagtaatcgtttaagtgcattgge
cccggceagatcgacatgagceagttcccattcattatccagcaagtcttcgaggeggcetggtegtecattaatcecttctaage
cacttaaacaggctcagccagggtctgacagacccagggaaaggggcagagagatccagegeactcagectgagaaaa
cttcaagacgggtgagttttcatttcaggaatccttcttcccaggatagaaatcagagggacaatagggggtttggoaattcta
gacaggattatacaccccccccctccacgaaatccctctaatactgggtgggttccecegetatectgtgagggataategtg
ggaccccetectgeccegctttccagetectgagaaacctccageggtgteccggagetgtaactaaggeagaccgecectece
ccttcttctcacaaaaagcectgtgaagegagcecactttccatggeaatgetggetccacgtctaaacceectgtggatccaga
ataaggagcagggtgatctatttgtgggocatgatggactcaggtactacaattaatatcctgactagagaatgggatacaatt
caatatttaaatgaaaatgtcacaattactatgtttgcagggaagcagtctcaagctcccttagcgactgtagaaatcttttcce
cttacttcaaagggtcccgtaccataaaagtggcatgtttatttgatgaggaggatccttttgcaatttatttcacacaggetgcet
gtgcctgttttgecttctatgatgttggaggacccecectttatggctttgaggctgtaaaagcettcaatttctcctcagetcaaatee
atcattggagaggctgagctgcagaatttgtttactgaatggcttaagttaggggtcgttcagctctatcatacccacactggtt
tagtgcagacccctaagccgatagagatagttttaaataagectttcagtcctcaaaaacagtatcctgtccataagaaattct
acaatgatttaaatattattatttctcagaaacttactcagggtgttttaattgaggaatattctgaatttaattcacccctccttectg
tgcccaaaccaaatgggagtactcgtatggtcattgactatagggtacttaacgectcttctgagacagttgeggcetcagactt
tgaatcctgcatctacaattgataatttgccacgtcctaggtggaaagecaccttggatttagetaatggtttttggagtattceg
attagcacttcccctgtcactgcattcacattcaggggtaagcagtatcagtataccaggctcecctcagggttttaaaaattcce
ctgttttattttctgctgeegttgaggaactecttcagecgacataacattgataatgetgttecttatgttgatgatatatatetgget
tctgataagctggatgtgctttgggattctgtigttaaactaatacaggtactgggtgaggaaggctttgtagttaattttgeccaa
agccagaattggttttgaggaagttaagtttctgggatttttaatcggggtggcaggtgctagecttgececceccacceteccaag
aaaagattatatccttcccggtgcctaagacatctcgecaattgcaagtaatcatggggacacttaattttgcacgtaaaactgt
gcctagttttgectcattagcageccccttgtatgatttgettaaaggagatgecgttgtggecacgtgattggactgetgtteatt



ctgaatgtttgagagcgctgcaagaggctgtcaaagtttcagecectttggcgeaccgtaaatcatctaaagatttagatgtca
cgttgcaggtttctgactctcatttettggctacaatcagtaaccatgetgaatctcageccatatgttatattacacatactttcte
tcagcctgagaggaaatttaatattgtggagegtacactgacggetgtcagatattgectgtctaaagtetetgetcttgetcag
ggtaagattattcattgttatactgggattccccagttacaggctgtcactcgecattcectcccagagagtagggctcetcteca
cacgctgggtgcaatggcgtgctgatcaatatagagacgatgtgcaattccattatcagaatggtttggctgattctgacatta
ttttaacttgtgaggatctttgcttaactactgagacggataggctccttcctectatttatcagaaggttcaattggtaatttttact
gatggttctgccacaccctcgggtgactatcttactgeattttttgectggtgcagctaatgttattttaactcctaataaaaggggt
cagtggaaagtctttgccacacatacttggcgattaggtgatatgagttcacagcaggeggagcetgattgectttcaaaagg

ctttgacacatattgagcaaacgcccaatttggatcctgaaagatccgttatggtttgttctgattctacatatgtggtgtctgggat
ttaattcacatatgaaagtgtgggaaaacagtgactttttagatgttacaggcaagectattgcacacagagctcactggagat
taattttttctatttcacagaaacttactgtgcaggtgcttgtcttgcatgtgcctgetcaccagaccgtgggctggtactetegtt
acaattctttggcagatgaagcagctaaattggctgcctctcagcaagagataactgtaagggcacgtcttgctaggecatgg

ctccttacatttgaatgeggctactttgtgccageattcagatggggttttgactagaagtcaggcaaagaaaatggtcagtga
ctgtttggattgtcagcgcacaaatcccaaacggactggacacccttatgttgaagggacacttccacggggaattagacca
gggcaggtggtctatatggatcatgttggtccecttacttcttccegtggttacagacatattttggttgtacttgattectttactg
gctttgtgtttctatttgcacagaaacgceattactgctattgtaactgttaaccgtctggctattgtatttggtattttgecttttcagtt
tctttgcacagacggeggtccagectttaaaaatgetgaggttgagaccttttgtgctgatcatagegttactcatcgattetect
acccacatcgtccagaatctaatggaatggttgaaaggattaatggtgaggttaagegtagtctgcaaatttttgecttgcaat

ctaaccccagtaattggtaccttcatcttccggagatccaaatccggattaatagtaccataactgccaatcatgaagcetceeg
ctatgtctctctttgggttctctatgcttgaaaatatggectcctcagaagetatggttacttctgacaaggectctcggagteca

aatccttttcagattggttccgtagttttgagcaaaacgcatgttcgtggctctitagaaccatactggtctaatccctttattgtta

cagaacttctaggtgactcgggactgttgctttctgactctgaggatccaaagaataggaaagttgtgtccattagagatgtca
agttggtatccgagacattggggttttccggtaccagagecteggttcaacccccagectctgetgeatccgeagttteccget
gatgccaatgggtcaggaggatctaccgetgeccagegeteccactgetccageaattgatgtcattctcageggtgacat

ggctgtgectaccccggageaggaagatcaggtegtictcagtgtagettgtccegeatctgagegtectecatgtttaacee
gctttcagcagaagcttttgettgecatgctgtatggtttgttccccaatcagtacctttttgecatgetgtgtttettttttacagacctt
attgtaagtatgttattgcttgctgggtgcttttaattattgcatctcctatctcactattttatctcttatctaatacccagetgcatte

caccttttctcccgecagcttcacaggagctccgttattcacactcacatgtcagtaagegcetcaccttctgagectttgtctctte
tggcagtgcctttgecttetggtgttattcttgttccataccatggetggetggtgcaagatectgttttattgeatattgatgttect
ttcaggttttacactcaccaggtttggcaaggcatctctccggagtcectgectgegggtctagagtccagacttgttgetetg
tttctgcagcetggagegttccteectgeagcetttettccatcacttcggaatctectettgatggcttcegtgeagagttetgttcg
attagatatcagaacttgttcctgggtttcagagcagtgagtgtcaatcttactgggatccttgaaactccatcctggaaactge
agcactgctctcaaccacatattggtgcttctgaacagttccageggcetgtttgcccttegtecttgttttcataatggatcttgtg
cctgcatcaatcccectttcgaaggtgcctetggaggactecttgtetggetctaattatgaattttcaggtttgattaaaggtctc

attttctcctggatggacatctttcctgaggtaacactttcttacgctaattattccacatgggggggagaggatacaggattcc

cccttccaatgattaaggactctetgtettatgtttgtagactaccttatgaaattetgtttttaaatagtacacattatcatgtcttttg
tgatgaattgcctgtctcttttacacattggcgtggaatttctttttataatttatctttgtggaataatgegtgtgggaataatccatt
cttttgtaccegttcctcgtccacccagacaaattgettttgttgecctagttggcaatatcaggttaatctttgtaataaaaggttt
tctaatagggtatggggacccttctttactcaggaggctaatttttttcaaaatgcacctgtgetaggecggtcetttgaccgetg

cctgtatcaggggtttagctgaggggttaaatgacactgaggttacttctgtgttagatttaattgtacagacaaaatggetgaa
tgactcatttccettgececgettgggtgatgagaacagecaacagaaagegeaggaatgetttgaaacaggaggttcaaaat
acattccttaatcttaatgatagaattaaaactgctataaaaggtattcaatccaatgaatatcagctaagagcaggtatttttcaa
ttaagggattacttagctcaaaccttacagttagggattgatgccatatccacaactgatgagaaaatacaggttctagcaaga
atagaacagcttactcactttattgatggtcttacttccccaaaacccaaatggggagaccttcaattgggaaaaatattagag



gaaataaacctcacagctgagcaaattcagtatgccecatgttgaggcttcacaagttattttgcaggtcagcaaacatgaaat
gggaaaagaaccatgggcaaccttaggttcaaccctagtacaaggggtcagacgtatctttctcccaatcactactcaggte
tataaacgttgctgggaaatccagaactttggtcagttcttggaaagetcaaatggaagceaacacctggattaaaacaattaa
aatctttgaaccaacccacttgtgtattaataatgctggttatcactggatcatagcacaaggttgtcacaaagttcctgtaactg
tgtgtaattccctggtgcaggtctctaatacttgectcacactagagggagaagcetgattgtectctagaaccgaatcecggte
ctctagtagaagtttttttgaaattacccaatggatcttatatccttcggtcaaacaaagcacagtgtgggtttcaaccgggaat
attgtatttagttactgcactatctgtcattaagtgtggaccgtgggaattttatcctacacttagtgcccggttaactgaaacaat
aaagtacatggaatttaaaccagtacaattcactgagttaaaaatgttattgactcatgttttaaatgtaaatgtattattaagaaat
ttgtcttcactttggttaatgtcagaggatgagtttttacagcatctgagaatgatagaactaacagctagtgaatgggagcetga
tcctagacgagctactgaagccagaggtattttcaaatgecctgggtegtecttttictggattagtgggtggaatagetaaaa
cagctgttggtgtagttaaaaccataatggaaggggcaggtggactccttcatgacttagggatcaatttattcccattaatcct
gggaatcatagtaataattggtgttcttttcttctgtcttaagagaaattagaacgaagagcagecgaaccagaaatggecaggt
gtaaactcaaagatacatattccagctaatcctaggaagaatgcgatgattgtctgectgggacctgatctcataaatgagtat
gctgattatggaagetggatgtattcagaaaacaatcctgatacatgtgcaccttattatctgcataaaaactgtgatattttattt
aagttcccacaatattcctattgctggacttggccaagaagactggceatctgttcgtgaagecactacgaagaaccttgagtgce
tcacatttgtcagtgtgctccctgggaacttgtgecctgctacttcaatatctactctttggcagaatatcaattaggatatggac
atggcctatcaaatgccaatcctgttgcttcagatggaaattcaagagectccageceggggttaagetcgaattggtttceca
gtacctagtccacagtcttttgcgacggatgaagaattggatccaatgcaccttgetccggcetaattctctaacagatgaagg
acaagactttgtgctttggctgaatgcagctctctcctctgaggatgatcaatcagtcattctccaacatcagcaaccaaatcct
actcaagattctgctccgactagaccagcagtggaaggcgagcaaacagattccaatatctataattagtcagactgacttca
cagatatctgaaacgtctgatccggcetggatctactgagaactgtgaataactgtctattattgactggactggtatgtgtcttat
tcaaaatgcaccttgccatttcaggatcgttgctcatcaattggtaagtataataggcatttaatgcccacagatccctacacat
gatggaatcagtgatgacacatcacagatttctgacccatagagattattttaattatgaaccctcatcttatttgactggatgag
cagcttcaaatttaaaatttacattccctgggtatgaatgttctctatttcccataaggaaatattgagaaactctttatatctggtta
ttattagaaactaactcagatttgtcaactcatatctctttatattcaatttggtaatgtaaccaatttttattacacttgtattattacat
ttgattttcacttgtatctatgcaatgttgagcactgacacaacttattatatgtagtttattgtgtgattattttcccccaggcttatta
gtgccttactgatttatatgtatctagctatgtctagtatttgttttactgactccatggggggotgtcagaaaatatcttaatatttt
gtgctttattgataattacttatatttagtgaagtcagtaatcaattagccataaagaaacatgttagcatttaatacccataagect
ttacttttaaaagccatgacattggtcatggctgtgctgaaaaagcetccageacatagcetttcacctttcccctacttaaaaccte
aagatttcacctttgtcccactttcagactttgagagtacagttgtttaccactttctcttatctcaagtaagaaagceacctgeattt
tatgacattgagcatcctaacgcaggtgtcatgattgaccaccctaaaaacagatggccagcecaattaagegtgactettgtg
acagaagggagtgaaaaagattttctcttagaactacaaaagaaatccaattaaaaatcaaaaatgggcgaagctataaaca
gaataaaatatagatgtgttgatggaagtgtaacagcgaccetggatcaaagggtcttaagtgtataaaacagtggcagtttg
agggagagggagaggtectacttagactttcttcgcacgtgattgagagagacacagageggggtecttcagataaattgg
taaatataattttttattcaagtatatgagaacctttaaattgctattgtttctacattggcagatgtattagaaatgtattaatttctaa
aaagatgacattaatagacatttatctgatattaataatttcaattacctttttaatggttcttgcattgattgtaggatatactctggt
aaagttaagatttgaacataaaagtgattcttagtcatttagagatatttattcatgcctttctgtatctgtgaaataaagaaaatatt
tttacaataaactgactggtttatttatgcatgatgtgctgcaagaattaaaggttaataaaaaatttctgtggtagattcgaacac
acctctgaaagtaaactttttgtctcaaggcagaaagggtagggaaatagaagtggaagtggoatattttatccaggcagga
ttccetggttttaaattctgctaagggtagaagectcaatacttccattcaaaatttaccaca
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tgttacaggcctcagtagaagttaaggttaatgactattacaagtctaagtagaagttaaggttaaggatttaactacgcagta
ctagtagtttctgttccataagatttttttatgttttaaagattagaatgttttggttattctgtaaaaatgatcaacagcettggcecttg
gteattttcctetectgattttettctgagttttttatgaccgttagtactetttttgaggtagegatacgecaggtcetagttacaaaatc
ttatatatatgcagacctttgtttatactctggggcagaccgagagactgaagcetagacttcatatcgagactgactggtatgtt
tatttttattttttatgcatataagttttaacaggcattctatgttatactctgttttaattttggattcctgtaatttttattatttttcaataa
ataattactatgatgaattctcagtcctttcttataattgtgctcacgatttcatctattgaatgtgagacctatccacatgtataaaa
ttgaaatttggtaacttatcacttagggtggagaataaccttattttaagacattacatgggaggaaaggtgtgaacccatcac
aattggcgcccaacgtggggctcgagaattctaatttttttatattacccagatatattttataccgeggtcectcttatacgtaagg
gaaggtactctcaatatcatggcgaataattttgctgatatacagegattaaattcattgtgcagattgcaacaaggcagagat
gtgcaaaatgatgaagttttagcacttgaaatacagtatggtccctggggatcaggagctagatactgettaatccgtgtattg
ttgttaggaccaaatggagttgttttgcaaacacctatgtitgagtttgaggatattgattttaaccctgccaggcataccattgtt
aatctgatctatgatgaaagtcagatcattttgggaagagtcccagtaatcccaaatagtcttcgcagacatggaccatatgte
cagagtgagaggtgogggtacaccccgttctaaattatattcaccagtgaagagggaggaattacctccactggeggctact
cttcaactagagagagaacagttattaagagaactgaatctagtcactgccactttagagcagatattaattagaggagcttca
aatgtttctcagttttcattacagactacaggaggaattcctatgtctaacattaaagcaactgtgggtcaggttccctcaaatac
taaggagattcccctatggcttaatgacagaatacatgcattagatggggtatttcctacacctacacctgcacagaaagaag
ccttaattaatgctttgttacctcctggtttgtctgttacactccaggaagctaaagattggaattctatagtgagtactttgtatga
aaagactcatggaaaagttaccttggcttctttagcggacacattaacacaagttcacaagtccagtggcattgttgcageata
ttctttgggattgagattcactcaaaataatcatgagatagtttgggottgtttaaagtcccttataaggggacaaggacttatatt
agatttagaaagacaaattgaaagacttcctaaagaggaacgttgtgaaaaagtcccagaY gttttaaaaaatacttatattct
tttaggtaaggatttaactggtgaaggggcagccagtaatagacagaaggcagacgaaaaaagaaaaagtgttcagtttcg
cgctagacagtctgactcacgcaggceatgcaaggtcacagettcaagcagtacacagggaagtgactgagaatcagegta
gaagggaagctccatctagaccagtgactgaggaattaaggaggcaggaaccccaaaatcgatatgecttgegececttte
attcgtacccctgatagatatgggcagcectcgeccaagatgegegaccaagagagagatcccaaattgettcgtctaacaga
ttttctgaaagggagggcagagtagaagaaagggttacagcatctgcagetacatctgecagetacacccgecgecactaa
aaaggtaaataagataaagagaacctcagattctcctgcaccagagtctgtagaaaaaactaatgagcagtaaaatggaga
gtttaaaattacaaatactgtacaaagacaatttttatactggacttcttgacacacaagcagacatttcattagtacaaccaaat
attttacaggaagaaatgttacattatgtttctgtacaaactttagaaggagaagggtcatacccatctttttatacaaatttaaag
ataaatggaaaatgtgtttctttagaattggttgaacatcctaatttagatacacagtttcttattgcttttaaagatgtagctcatttt
attcagataactcagagtacagaaacacaaatacctgatttaacaattaaagtagatgttggatttcttatagaacaacaaatag
ctcaatctattgtagagaataaagataaattggctttatgtctttgtgatcattttcaggtattccagcaatgggaaaatcaagcea
ggatataggagagagattctccatcatattgctacgggaactgttactccaaagegtcagtcccagtataagattaatcatge
cgcaatacctagtattcaaatagtgatagatgatcttgttaaacaagggatcattaaagaacagtatagtcaaatgaatactgct
gtttatcctgtacccaaaccaaatggtagttggagattggtgttagattacagggaagtaaataaggtaactcccgtagtttctg
ctcaaaacacacattctgtttcaattttacacggcttagtccggaaaaggtttaaaacaacattggatcttgctaatggtttitgg
agtcaccccattgatacagatagttattggattacagcttttacttggcaagggaagcaatatgtgtggactcggetcccacaa
gggtttgttaactccccagctttgtttacagecgatgtagtatcattattatctgeattttctaatattgaggtgtatgttgatgatatt
tacttatcccatgatagtgaagaggaacatattgcagttcttacacaagtcctagataccttgtataaagcaggatacatagtgt
ctctaaagaaatcacagatcgcacgtaacaaggttacttttctggggtttgacattacacataatggcagaggattgtctgata
attacaaagaaaaaattgctgcaattaaaagaccatgtagtttaaaacaattacgcagcattattggactttttaattatgcaatg
ttgtttattccaaattttaatattttaatagcaccattacatgcetgetgtttcacgagaaataagatcacaacaaactaaaacccce
tttcagtggaatatgaaggaggaaaaagctttacaagatttgttgacagetgtaaataatgattatttaacacaaagagagect
acacaaccgctatctgtttatgttagtatttcttctgaggcagcatatatacgtatttacaattctgetgaaattgttccgattgtact
tttatcctatgtatttacaattacagaaagaaaatacttgccgttagagaagttacttactgecggtgacggtagetgtgttgaagt



ctagagacttagctcaaggtcagaatatttatatttatacttctgttgcttcactcgcaactttaaaaaaagaaacaatccctgaa
aaaagggcttttaaatgtcgatggttaaagtggttaactttattcgaagacccccagcettaattttgtgtatgatgetacgttace
catgttggatgatcttccaacattgtataatagtgtccagtgggaagcacaaaagceatccaactgatttctatacttatctatatta
cacagatggttcagcagttaactctaacaaggaaggagttaatagatctgcgggggtaggcattgetaaatactcctcggat
atgagtttgttaaaaacttggcagctcccgataggagatcattcgtcacaatatgctgagatatatgcattggtttttgcattaaa
agaagctttaagtgataagggtcctgttcttgttgttactgattctgettatttagcacgatctgctaatgaagatcttcgtatatgg
agatcaaatggttttctcacggctaaaaagaagccgttaatgcacattgctaaatggaaagcaatttctgcttatctcaattata
agcctgatattgaaattgtacatgaaccggctcataggaagcttggttcgtctgetcacacactgggtaatcagcettgttgatte
tctcgcacaagcetgttagtcaaaaatatgetgtgaaccaagttaaaaccaggtcacaagcaaaaccagecagtctcgatgea
gagttgaatgcctgtttggatgattccagacctaatccacctggatatccaagaatatatgcatataaagtgcaagatgaacac
tgtattgtcactattaaggaagttgattatatccttccacctaaagaagaaagggtccgaattgccaataaagcacatgcaagt
attggtcatccacatttgggacgtgacaatgttcttcaagcacttaagaaaaaatattggtggcctaatatgagaaaaacggtg
tcatatgtggtaggtaattgtaaaccatgtttgttagttaataatcctaaccatcaaaagccaccacatattgttaaagaaattcct
aacaaaccttttgatctaatttatcttgatcatattggtccactgccaccttctcatggttacctatatgtgttagtatgtgttgatge
ctgtactaggtttacttggttgtaccccgtacgtgctacgaattctaacaccacgcettagttgtctcaattttttggtaggtgctgg
aaaaccaaagatcttacactcggacggceggtccggctttcacggcetgtgaaaacccaagagtgggctcatgecctaggtat
taaatgggaattcagctccccttaccatcctcaaagtagtgggottgtggaaaggaaaaatgeccgaaataaaacgactecta
accaagttgttgtattctcgtcccacacagtggtacccattgttacctcaggtacaactaggtattaacaatattcctgcttcaaa
ttcaggtaaaacaccttttgaattgatgtatggtgttccaatgaatactgattttgttgactcttctatttctgcaccagggagacta
gaacaattatcttttctacaggagttgcgagacgctttgtctcaccctgecgtacgcaccagataccacacatgcatggactcc
acaggttggccattttgtccaggagagggtatctactataaagcccttacgaccacgttggaagectccagcagagattaaa
actgttattaatgaacggacttttattatagttgataaacaaggccgtcaaagaactgtgagtattgacaatttaaaacctgttce
tttatcctgtgatattcagcatggaggagaaaccacctctaacttactctcaatggetgaccatggeaaatgtgcagacgeag
gaaaaccagcaggacattttgtttgaatatcaatcgtgtgccacagaagatgtgcagacatcaggtgagaaagagactttca
ttgatatacctgattgcactaaaatgccttctttgaagcaaaaacatgtctgtggattttgcaataagaccccagtaagtttgaga
aaactgggttacttttttcttgcatttttcatcctgttgttgttaataactacaatcggtgttgcaatttttcgcattcagtggtattttat
cacacaacgtcctggaatcaccctgacatggaatcagacccaaattcatccaggtattgggaatgctaaacatgtacataaa
agagctttgatgtctaataatgttcctgtgagtgtacaggttacaggactggaacaaggtctgtactggaagecatatccaac
gectattgtggagaagaagaaagtcctgggtatatcccaagtggtacttatagactctaatattcttgcaaaaacagetggaat
tgtttctgatgaaggacgtgctctggtaaagttatacctagatgaccagatgaaaaaggtacaagcetgttaccctgecatataa
gttgcctttacaggaccaccggaaacaacaaacatatagagaaaagatgtgttatgtttctcttggacattgttattttgttgattt
tcaaggcgtaagaatctggccaacaccggaaataaaggetgatcagtgtccY cgtccaggtactacacaggacaaggta
acatataaaggttatcctattttttatttgaatacaggacaaactactcaaaaaggatttgtccccttcagaaggaatgacacac
gtattgatttttgggaagatgcagaagaggaggaatatcgatttcctggaggtgtaagaccttataaaggtgctgtttittgttct
aatttgctttactcagaatggtggaaaccggaattttatgatgatgatggctatgatgecttgatgaagcaactacatgttgagg
tacaaaatccggaaacgggtgaattaaagagacaggcattacccectgagtggcaggcaaaaggacagaaaaagttattt
cgcagtctgacggaatgggatatctgtacaatgccaagatttcecctegtttctgaatacatcgtattttagtcactcttgcaaag
caaaaggtaatccgtgcggtattacttacgaaagtttgatagaacaaggaatatgtgatccaaacattccctcacaggtttata
gatgcacttcttgttcatttttttacaatttgactgataacattttcaagtggcagcctaaacaaatcgaccaaggatttttacatta
cagcggacttcctggtttttggtgcgtgcagaaatctaaatttgttaaaacaaattatacggtttactccctgtttcagaaatgttt
gacagacagcaccatatatgatgtggaaactgtgataaaaggtatacaggataaaatgaatgtatatattggtactgatgaca
aaccatgtgagtatatacagtgtaaaacaaaaaatatcgctgatatgccatatgetgaageagtgtggggaacaaataacac
atttgcaaatatacattatcaaaacaacattacacaaaaaagtgatgaatgtgaaaatgttttgttaacgagacgacggttgtta
aataatgcagaagtttcaataacaactggtcatttgctaagtgatgctgtttctattattagccacgtctccgatgctaatgatga



agagttaaagaagaaagttttgttgttaaaagatcatttaataatttttatatctgctgcaatgtcagattttactgttttagcagaag
aactaagagctttaatggtacttaataagttaacagctatgagattaacccttcaaggggaacaaattgataccacattattaaa
tgtgacatggattcaaaaacaattaggcttaagtgaaagacaaactgaagttttagctcatgtatcgaaactcagggtttatgat
attaaagaacttaagcatagacaaatgagaaatcctgatgatagtcagtgggaattgtttttgtactatgaattgattatcectgg
tgatgtttatactactaactgggaacttgataactttggacatttgattgacactgctgatgatttagctttaatgcaaattaagca
gccatatgattacatttcctataaatgtggagaacatttttatcttaaagttgagaaatgtacagagataggatatcttgtatgtgg
tgaaatttatactgttttaccttgtggagctgatggtaagggatctgattgtgaaattactgtgcatccggtagttgctccctatac
tcgaattgagtcattatctaatggttcttatttggtittaagcagtacaagtgaatgtaatattccttctatgcaaccatcaattatta
cagtaaatacctctgttgagtgttttaatataatcttcacccctccattacagacccagacagttttacaaatactgcgatttgatg
ttccacattttgttttgcagctgcecatatatgactgcatttttggctcatttgaaatctatgaaaataatcataggtaccacccatga
tgctatagatgtattaacgcaaaagatacattctgagttattacgtatagatattcatgaaggagattttcctcaatggatgcaga
accttggtaaagctttaaaatcattatggcctggaatgggaaaagctatttctgetgtaggagaaggattaggaaaaatggga
aatggtatctttggtagcattggtaacatattgagtatttttggatatttaaaaccactgttactgttaatacttggattatttctatttg
gtgttatatggcgactattttctcttttgcctaaaggtaaacaagttcgaagaagatgaatgcetgecagcettttgacaggctcatta
gaaacatttttaatacacctgttttaacttccaggatactggtggatgtgtggacacacttcctgttgggtotggaagttagaaa
gaatcaagatgtagtaacgtatgacctgtcttaccgttgcgagatatgtaacaccaaaataagtgacgttaataatccttatgtg
tttgatgatcttgtaggattagtcgtaattcccatgatatcacagagatattgggacattctttggaatcattatagtcactgcaat
gatacatcctcacaacaaacggaattgcaaagcctcccacagagtcccacggagacagaatctcaaggttcaggagacaa
cagagtactcatatctacaactgtctccagcggtgaacaagatacagacgccagtgaatatgaaagattttctatatcacctcc
cattacaatcagtgggtccgttactgattctgacaccgaagggaactttactttcgaggaatctcaagaccaattacattttYtg
gcaactcatgggttcgaggaatttttctaatccatcgttctttgaatgegtcaataaagacaaacaaattttccaattgatattaca
aactaaaCAAGAAGGACTtcTtAATattgt AAGCCATggAACITTTGGtTGCACaGtTTT
GCTTGCTTGCAATGGACCTcCTCATGAGACTTGTTTtGGTGGEATATGGAGaA
ATACTTTGTTgCATCTGTATACAGAGtCTTaTGCATTTCAGTTGGGTGATTTTT
ATcaatTGCAGAGTTCTCATGAAAAtATaAACTTGTGATCATGTATGGTGTTCaCA
TtGTAAATGITTTGTGTTTCATGAAATcGecgGAAACACCT TTcetttttCTTTTTCACC
AATAgATTIAGAATGTGGTGATTCTAATTTTGTTGATTAATTTAAGTTAATGtTA
TTAGCTGGaccaaGTAATcAtaAtTTtTTtTGCCCAGCTAAtGGAGAGGGACTGTTA
CaGGCCTCAGTAgAaGTTAaGGTTAATGACTaTTACAagtCTaaGTAGAAGTTAA
gGTTAAGGATtTAACTACGCAGTACTAGTAGTTTCTGTTaCATAAGatTTTTTTA
TGTTTTaAAGATTAGAATGTTTTgGtTATTCTGTAAAAATGATCAaCAGCTTGG
CCTTGGTGATTTTCCTCTCCTGATTtTCTICTGAGITTTTTTATGACCGTTAGTA
CTCTTTTTGAGGTAGCGATACGCAGGTCTAGTTACAAAAtCTTATATALATGC
AgACCTTTGTTTATAcTcTGGGGCAGACCGAGAGACTGAAGCTAGACTTCAT
ATCGAGACTGACTGGTATGTTTATTTTTATTTTTTATGCATAtAAGTTTtAACAG
GCATTCTATGTTATACTCTGTTTTAATTTTGGATTCCTGTAaTTTTTATtATTTTT
cAATAAATAATtACTATgaTGAATTCTCAGTCCTTTCTTATAaTTGTGCTCACgA
TTTCATCTATTGAATGTGAGACCTATCCACAtGTATAAAATTGAAATTTGGTA
ACTTATCACTTAGGGTgGAGAATAACCTctTTTTAAGACATTACATGGGAGGA
AAGGTgTGAACCCATCACA




Data set S2. The alignments used to build the phylogenetic trees for RT re

presented in Fig.1

>ERV-Spuma.a57-Ame

QYPVKPQAVAHMQTNSRPAMDQGVIIQSCAPSFKPDCTYRFVVDFRILNAHCK
TEAVQNHIFS---TAIQLTQMQINKPSMQWVFHTPLSVETAFTFKGTRFQFTRIMQ
GYKNSPSTFSSRIQSLLADSNCWQY VDDIYITHENLSEHWQEVDRVTSTKGYL
INKSRIAHEVTFLGFTL

>ERV-Spuma.a65-Ame

QYPVKPQAVAHMQTIVDQLMDQGVIIRAVLPVLKPDGTYRFIVDFRILNAHCK
TEAVOQNQHSSGLLANLHRCKYKTNLDLGNGYFTQPLIIETAFTFKGTHFQFTRI
MQGYKNAPSIFSSRIQSLLADINC-QYVDDI-ITHENISEHV-EVDRVIHTKGY PI--

>ERV-Spuma.a9-Ame

-HPVKPQAVAHMQTTVDQLMDQGVITSPVLPVLKPDGTYRFIVDFLILKAHCK
TEAVOQNQHSSGLLANLHRCKYKTNFDLGNGYFTQPLSVETAFTFKGTNFQFT
RIMQGYKNSPSTFSSRIQSLLADINCWQY VDDIYITHENLSEHLQEVDRVIHTK
EYLIKKSRITHEVTFLGFTL

>ERV-Spuma.a80-Ame

——————— AVPHMQTIVDQLMDQGVITSPVLPVLKPDGIYRFIVDFRILNAHCKTEAV
QNQHSSGLLANVQGCKYKTNLDLGNGYFTQPLSVETAFTFKGTHFQFTRIMQ
GYKNSPSTFSSGIQSLLADINGWQY VDDIYITHENLSEHLQEVDRVIHTKGYLI
KKSRIAHEVTFLGFTL

>ERV-Spuma.a20-Ame

QYPVKPQAVAHMQTIVDQPMDQGVIISPVLPVLKPDGTYRFIVDFKILNAHCK
TEAVOQNQHSSGLLANLHRCKYKTNLDPGNGYFTQPLSMETAFTFKGTHFHFN
RIMQGYTNSPSTFSSRIQSLLADINCWQYVDDIYITHENLSEYLQEVDRVIHTK
GYLIKKSRIAHEVTFLGFTL

>ERV-Spuma.al02-Ame

———————— VAHLQTIVDQLMDQGVISLLVPVLKPDGTYRFIVDFRILNAHCKTEAVQ
SQHSSGLLANLHRCKYKTNLDLGNGYFTQPLSVETSFTFKGTHFQFTRIMQRY
TNSPSTFSSIIQSLLADINCWQY VDDIYITHENLSKHLQEVDRVIHTKGYLIKKS
RIAHEVTFLGFTL

>ERV-Spuma.a52-Ame

QYPVKPQAVAYMQTIVDQLMDQGLIISPVLPVLKPDGTH-FIVDIRILNAHCKT
EAIQNQHSSGLLANLHRCKYKTNLDLGNGYFTQPLSVETAFAFKGTHFQFTRI



MQGYNNSPSTFSSRIQSLLADINCWQY VDDIYLTHENLSEHLQEVDRVIHTKG
YLIKKSRIAHEVTFLGFTL

>ERV-Spuma.al01-Ame

QYPVKPQAVAHMQTIVDQLMDQGVIKSPVLPVLKPDGTYRFIVDFRILNAHC
KTEAVQNQQSSGLLANLHRC-YKTNLDLGNGYFTQPLSIETAFTFKGTHFQFT
RIMQGYKNSTSTFSSRIQSLLADINCWQY VDDI-ITHENLSEHLQEVDRVIHTK
GYLVKKSRIAHEVTFLGFTL

>ERV-Spuma.a49-Ame

AVS-SPQAVAHMQTIVNQLMDQGVIIIPVLPVLKPDGTKSFIVDFRILNAHCKTE
AVQONQHSSGLLANLHRCKYKTNLDLGNGYFTQPLSIETTFTFKGTHFQFTRIM
QGYKNSPSTFSSRIQSLLADINCWQY VDDIHITHENLSEHLQEVDSVIHTKGYL
IKKSRIAHEVTFLGFTL

>ERV-Spuma.al0-Ame

QYPVKPQAVAHLQTIVDQLMDQGVIISPVLPVLKPDGTYRFIVDFRILNAHCKT
EAAQNQHSSGLLANLHRCK-KTNLDLGNGYFTQPLSIETAFTFKGANFQFTRII
QGYKNSPSTFSSRIQSLLADINCWQYVDDIYI----------------- TKGYLISKSRIAHE
VTFLGFTL

>ERV-Spuma.a42-Ame

QYPVKPQAVAHMQTIVDQLMDQGVIISPVLPVLKPDGTYHFIVDFRILNAHCK
TEAVQNQHSSGLLANLHRYKYKTNLDLGNGHFTQPLSVETAFTFKGTHFQFT
RIIQGYTNSPSTFSSRIQSLLADINCWQY VDDIYITQVNLGEQLQEVD--IHTKG
YLIKKSRTAHEVTFLGFTL

>ERV-Spuma.a21-Ame

QYPVKPHAVAHMQTILDQLMDQGVITSPVLPVLKPDGTCRFIVDF-ILNAHCK
TEAVQNQHSSGLLANLHRCKYKTNVDLGNGYFTQPLSVETAFTFKGTHFQFT
RIMQGYINSPSTFSSRIQSLLADINCWQY VDDIYITHENLSEHLQQVDRVIHTK
GYLIKKSRIAH-VTFLGFTL

>ERV-Spuma.a54-Ame

QYPVKPQAVAHMQTIVDQLM-YGVIISPVLPVLKPDGTYRFIVDFRILNAHCKT
EVVONQHSSGLLANLHRCKYKTNLDLGNGYFTQPLSVETAFTFKGTHFQFTRI
MQGYKNPLSTFSSRIQSLLANINCWQY VDDIYITHENLSEHLQEVD--------------

>ERV-Spuma.a97-Ame

QYPVKPQAVAHMLTIVDQLMDQGVITSPVLPVLKPDGTYRFIEDFRILNAHCK
TEAVQNQHSSGLLANLHRCKYKTNLDLGNGYFTQPLSVETAFTFKGTHFQFT
RIMQGYTNSPSTFSSRIQSLLADINCWQYVDDIYITHENLSEHLE--------------- SR
IAHEVTFLDFQM



>ERV-Spuma.a74-Ame

QYPVKPQAVAHMQTIVDQLMDQEVIISPVLPVLKPDGTYRFIVDFRILNAHCK
TEAIQNQHSSGLLANLHRCKYKTNLDLGNGYFTQPLSVETAFTFKRTHFQFT-
VMQGYKNSPSTFSSRIQSLLADINCCQY V-DIYITHENLSEHLQEVERVIHTKGY
LIKKSRIAHEVTFLEFTL

>ERV-Spuma.a96-Ame

QYPVKPQAVAHMLTIVDQLTDQGVIISPVLPVLKHDGTYRFIVDFRILNAHSKT
EAVQNQHSSGLLANLHRCKYKTNLDLGNGYFTQPLSVETAFTFKGTHFQFTRI
MQAYKNSPSTFSGRIQSLLADNNCWQY VDDIYITHENLREHLQEVESFTRWK
DTLINKSRIAHEVTFLGFTL

>ERV-Spuma.a63-Ame

QYPVKPHAVAHMQTIVDQLMDQGVISLVLPVLKPDGSYRFIVDFRILNAHCK
TETVQNQHSSGLLANLHRCKYKSNLDLGNGFFTQPLSVETAFTFKGTHFQFTR
IMQGYKNSPSTFSSRIQSLLVDNNCWQSVDDIYITHEDLDERLQQVDRVIHTK
GNLIKKSRIVHEVTFLGVTL

>ERV-Spuma.a79-Ame

QYSAKPQAVAHMQTIVDQLMDQGVIISLVLPVLKPDGTYRFIVDFRILNAHCK
TEAVQNEHSSGLLANLHRCKYKTNLDLGNGYFTQPLSVETAFTFKGTHFQFT
RIMQGYKNSPSTFSSKIQNLIADINCWQY V-DIYITHENLSEHLQEVDSHSHVR-
--IKNQELI-VLPFLGFTL

>ERV-Spuma.a73-Ame

QYPVKPQAVAHMQTILDQPMDQGVIISPVLPVLKPDSTYRFIFEFRILNAHCKT
EAVQNQHSSGLLANLHRCKYKTNLDLGNGYFTQPLTVKTAFPFKGTHFQFTTI
MHGYRNSPSTFSSRIQSLLADINCWQCVDDIYITHENLSEHLQQVDRVIHTKG
YLIRKSGIANEDVFLGFTL

>ERV-Spuma.al3-Ame

QYPVKPQAVAHMQTIVDQLMNQGVII-----VLKPDGTYHFIVDFRIFNAHCKTE
AVQNQHSSGLLANLHRFKYKTNLDLCNGYFTRPLSVETAFTFKGTHF-FTRIM
QGYKNSPSTFSSRIQSLLADINCWQYVDDIYITHENISEHLQEVERVIHMKGYL

>ERV-Spuma.a26-Ame

QYPVKPQAVAHMQTIVDQLMDQ-VIISPVLPVLKPDGTYRYIVDFRMLNAHCK
TEAVQNQHSPGLLANLHRCKYKTILDLGNG-FTQPLCAETAFTFKGTHLQFTRI
TQGYKTSPSTFSSRIQYLLADINC-QYVDDIYITHETLSEHFKEVDRVIHTKGYL
IKKSRIAHEVTFLGFTL

>ERV-Spuma.a62-Ame



QYPVKPQAVALIQTIVDLLMDQGIISPVLPILKPDATY SFIVDFRILNAHCKTEA
VQNHHSSVLLANLYRCKYQTNLDLGNEHFTQPLSIETAFTFKGTHFQFTRIM-G
YKNSPNTFSSRIQSLLADINCWQY--DVYITHENLSEHLQEVDQVIHTKGYPIRK
SRIAHEVTFLGFSL

>ERV-Spuma.a85-Ame

QYPVKPQAVAHMQTIVDQLMDQGVIISPVLPVLKPDGTY CFIVDFRMLNADC
KIEAVQSQHSSGLQANLHRCKYKTNLDLGNGYFTQPLSVETAFTFKGTHFQFT
-IMQWYKSSPSTFSSRIQSLLADINCWQNVDDI-ITHENLGEHLQEVDKSFTSKD
TRLKKSRIANDVTFLGFTL

>ERV-Spuma.a22-Ame

-------- VTHMQIVDQLMDQGVIISPVFPVLKPDGTY CFIVDFRILNAHCKTEAVP
NQHSSGLVANLHSCKYRTNLDLGNGYFTQPLSVKTAFMFKGAHFQFTRIVQ---
NSPSTFSSRIQSLLADINCWQY VDDIYIPH-NLSEHLQEEDRVIHTKGYLILKSRI
AHEVTFLGFTL

>ERV-Spuma.a83-Ame

-- PVLKPDGTTRFIVNFRILNAHCKTGGHPDQHSSGFLAN
LHRCKHKTNLDLGNGYFTQPLSIETAFTFEGTHFQFTRLMKGYENSPSTFLSRI
QSLLADINLGQYVDDIYITHENHIEHLQEVNRVIHTKGYPIKKSRIAHEVTFLG
FTL

>ERV-Spuma.a84-Ame

QYPVTPQAVVHVQTISSRLAHITLMVPTVL---------- LILEF----MHTKTEAVQNQ
HSSGLLDN-HRCKYKTNLDLGNGYFTQPLSVETVFTFKGTYFQVTGIMQGYT
NSPSTFSNRIQCLLADINCWQY VEDIYNTHENLSEHLQQVDRVIHTKGYPIKKS
GIAHEVTLVGFTL

>ERV-Spuma.a69-Ame

QLPTKPTSSSNLAT: SGFKTWRFIVDLRIFNAHCKTEAIQNQHSS
GLLAKLHRCKYKTNLDIGNGYFTQTLSVETAFTFKGTNFQLSRIMQRHKNTP
GTFSSRIQSLLADINCWQHVDDIYITHENLSEHFQEVDRVIHTKGYLIT---IKNS
LGYLSHSF

>ERV-Spuma.b11-Ame

QYPTPLPAVPHIQKTITQLVDQGVIITPVLPVIKPDHTYRLVLDYRGLNAHART

DAVQNLHSSGLLNNILRNKYKTVLDLGNGFFAQPLAPETAFTHRGKHFQMTR
LMQGYKNSPGIFSSRIQTLLTDINCWQYVDDIYCTDDDLEEHLERVDQIVRTK
GYIFKKSLIAHEVTFLGFTL

>ERV-Spuma.b10-Ame

QYPTPLPAVPHIQKTITQLVDQGVIITPVLPVIKPDHTYRLVLDYRELNAHARTD
AVQNLHSSGLLNNILRNKYKTVLDLGNGFFAQPLAPETAFTHRGKHFQMTRL



MQGYKNSPGIFSSRIQTLLADINCWQY VDDIYCTDDDLEEHLERVDQIVRTKG
YIFKKSLIAHEVTFLGFTL

>ERV-Spuma.b6-Ame

QYPTPLPAVPHIEKTITQLVDQGVIITPVLPVIKPDHTYRLVLDYRELNAHARTD
AVQNLHSSGLLNNILRNKYKTVLDLGNGFFAQPLAPETAFTHRGKHFQMTRL

MQGYKNSPGIFSSRIETLLADINCWQY VDDIYCTDDDLEEHLERVDQIVRTKG
YIFKKSLIAHEVTFLGFTL

>ERV-Spuma.bl-Ame

QYPTPLPAVPHIQKTITQLVDQGVIITPVLPVIKPDHTYRLVLDYRELNAHARTD
AVQNLHSSALLNNILRNKYKTVLDLGNGFFAQPLAPETAFTHRGKHFQMTRL
MQGYKNSPGIFSSRIQTLLADINCWQY VDDIYCTDDDLEEHLEKVDQIVRTKG
CIFKKSLIAHEVTFLGFTL

>ERV-Spuma.b16-Ame

QYPTPLPAVPHIQKTITQLVDQGVIITPVLPVIKPDHTYRLVLDYRELNARARN
DAVQNLHSSGLLNNILRNKYKTVLDLGNGFFAQPLAPETAFSHRGKHFQMTR
LMQGYKNSPGIFSSRIQTLLAHINCWQYGDDIYCTDDDLEEHLERVDQIVRTK
GYIFKKSLIAHEVTFLGFTL

>ERV-Spuma.bl7-Ame

QYPPPLPDVPHIQKTITQLVDQGVIITPVLPVIKPDHTYRLVLDYIELNALARTD
AVQNLHSSGLLNNILRNKYKTVLDLGNGFFAQPLAPETAFMNRGKHFQMTRL
MQGY-NSPGIFSSRIQTLLADINCWQHVDDIYCTDDDLEEHHERVDQIVRTKG
YIFKKSLKAQEVTVLGFTL

>ERV-Spuma.b5-Ame

QYPTPLSAVPHIQKTITQLVDQGVITLVLPVSKPYHTYRLVLNYREFNAHART
DAVQNLHSSGLLNNILRNKYKTVLDLGNGFFAQPLAPERAFTHRGKHFQMT
WLMQGYKNSPGIFSSRGQTLLADINCWQY VDDI-CTDDDLEEYTERVDHIVHT
K--IFKKSLIAHEVTFLGFTL

>ERV-Spuma.b12-Ame

QYPTPLPAVPHIQKTITQLVDQGVIITPVLPVIKPDHTYRLVLDYRELNAHARTD
AVQNLHSSGLLNNILRNKYKTCLEMGSLHNHWHLRATSTFRHG--------- CKDN
KNSPGIFSSRIQTLLADINCWQY VDDIYCTDDDQRAPESRPDSAYSSKGYIFKK
SLIAHEVTFLGFTL

>ERV-Spuma.a58-Ame

N6 ¢ — INHSVLPVLKPDGTPF----YCRFNFECTLDRGRPEPTF
WIASQL--TQMQINKPSRQWYFTQPLSVETAFTFKGTHFQFTRIMRGYKNSPST
FSSRIQSLLA--------- DILIPMRNLSEHLQEVDRVIHTKGYLIPKSRIAHEVTFLGF

TL



>ERV-Spuma.a7-Ame

NHPATKAVSSTT-------------- QTIVPVSNPKAS-----PFKNLNAHCKTEAVQNQHSS
GLLANLHRCKYKN-------eeeeee- PATFKCRKIHFSFA----GIYKVTSTFSSRIQSLLA
DINCWQYVDDIYITHDNLSEHFLEVDRVIHTKGYLIKKSRIAHEVTFLGFTL

>exNFVtwe.41

-- KKYKTTLDISNGFFCQ
NIAPETSFSALGSQKKFCRLPQGYKNSPGLFAARVTSILHDIEALSYVDDIYLTD
DELLQHLSRVARIVVGIGYKFKKTKIAFSVLFLGYEL

>exNFVtwe.17

-- KKYKTTLDISNGFFCQ
NIAPETSFSALGSQKKFCRLPQGYKNSPGLFAARVTSILHDIEALSYVDDIYLTD
DELLQHLSRVARIVVGIGYKFKKTKIAFSVLFLGYEL

>exNFVtwe.30

QYPIKHEARAPVKEILTQLEYQGVIENPLFPVAKPDHSFRIVLDYRHLNSHTRT
FAIQNAHSTALINNIVRKKYKTTLDISNGFFCQNLAEESAFS-FGSQKRFCRLPQ
GYKNSPGLFSARVTSILHDIEALSYVDDIYLTDDDLYIHLVRVDRIILGFGYKFR
KSKIAFSVLFLGYEL

>exNFVtwe.16

QYPIKHEARAPVKEILTQLEYQGVIENPLFPVAKPDHSFRIVLDYRHLNSHTRT
FAIQNAHSTALINNIVRKKYKTTLDISNGFFCQNLAEESAFS-FGSQKRFCRLPQ
GYKNSPGLFSARVTSILHDIEALSYVDDIYLTDDDLYIHLVRVDRIILGFGYKFR
KSKIAFSVLFLGYEL

>exNFVtgr.88

QYPIKRDAKSQIKEILSQLEYQGVIENPLF-ILKLDQSYRIVLDYRLLNSHTRTFA
IQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPETVFSALGFQKRFSRLPMG
YKNSPGVFAARIISILHEIEALSY VDDIYLTDDEIRPHLEGVSCIILRLGYKFKKS
KIAYSVLFLGYEL

>exNFVtgr.86

QYPIKRDAKSQIKEILSQLEYQGVIENPLF-ILKLDQSYRIVLDYRLLNSHTRTFA
IQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPETVFSALGFQKRFSRLPMG
YKNSPGVFAARIISILHEIEALSY VDDIYLTDDEIRPHLEGVSCIILRLGYKFKKS
KIAYSVLFLGYEL

>exNFVtgr.85

QYPIKRDAKSQIKEILSQLEYQGVIENPLF-ILKLDQSYRIVLDYRLLNSHTRTFA
IQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPETVFSALGFQKRFSRLPMG
YKNSPGVFAARIISILHEIEALSYVDDIYLTDDEIRPHLEGVSCIILRLGYKFKKS
KIAYSVLFLGYEL



>exNFVtgr.84

QYPIKRDAKSQIKEILSQLEYQGVIENPLF-ILKLDQSYRIVLDYRLLNSHTRTFA
IQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPETVFSALGFQKRFSRLPMG
YKNSPGVFAARIISILHEIEALSY VDDIYLTDDEIRPHLEGVSCIILRLGYKFKKS
KIAYSVLFLGYEL

>exNFVtgr.83

QYPIKRDAKSQIKEILSQLEYQGVIENPLF-ILKLDQSYRIVLDYRLLNSHTRTFA
IQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPETVFSALGFQKRFSRLPMG
YKNSPGVFAARIISILHEIEALSY VDDIYLTDDEIRPHLEGVSCIILRLGYKFKKS
KIAYSVLFLGYEL

>exNFVtgr.82

QYPIKRDAKSQVKEILDQLEYQGVIENPLFPVSKPDQSYRIVLDYRHLNSHAR
TYAIQNTHSTALINNICRKKYKTRLDISNGFFSQNLAQETAFSVLGFQMRFSRL
PMGYKNSPGVFAARIIAILYHVAALSYVDDIYLTDDDLLPHLKRVSSIHHLHLGY
KLKKSEIAFSVVFLGYEL

>CpyFLERV-1

QYPIKQEAKKQVREILDQLEYQGVIENPLFPVAKPDNSYRLVLDYRHLNS-CK
TLAVQNAHSAALMNNIVRKKYKTTLDTSNGFFCQNIAPETAFSIMGTQRQFCR
LPQGFKNSPGLFSARVT--LLQIYALSYVDDIYLTDDDLDRHLNRVSTIIL-EGYK

>exNFVtgr.20

QYPI---LEAQAKEILTQLEYQEDIENPLFSVAKPNLSYCIVLNYRNLNTNTRTYI
VQNAHSAALLNNIQRKDITTTLDIKNGFFCQNIAPETAFSTFGHQRQFRRLPQG
YKNSPGLFSARVIELIQEIEAVSYVDDIYLTDDDMTQHLKRVDKIVVGKGYKM
QKSHIGHNVMFLGFEL

>exNFVtgr.23

QYPI---LEAQAKEILTQLEYQEDIENPLFSVAKPNLSYCIVLNYRNLNTNTRTYI

VQNAHSAALLNNIQRKDITTTLDIKNGFFCQNIAPETAFSTFGHQRQFRRLPQG
YKNSPGLFSARVIELIQEIEAVSYVDDIYLTDDDMTQHLKRVDKIVVGKGYTM

QKTHIGHNVMFLGFEL

>exNFVtgr.25

QYPI---LEAQAKEILTQLEYQEDIENPLFSVAKPNLSYCIVLNYRNLNTNTRTYI

VQNAHSAALLNNIQRKDITTTLDIKNGFFCQNIAPETAFSTFGHQRQFRRLPQG
YKNSPGLFSARVIELIQEIEAVSYVDDIYLTDDDMTQHLKRVDKIVVGKGYTM

QKTHIGHNVMFLGFEL

>CpyFLERV-2



QYPIKGEARASVLEILQQLEYQGVIENPLFPVIKPDGTHRLVFDYRHLNGHCRT
FAVOQNTHGSALVDSLVRKKYKTTLDISNGFYSHNLDPQTGFSVLGKQKLFKRL
PMGYKNSPGVFSARIITLLQLI-AFSY VDDIYLTDDEMMAHLERVGHLIV-IGYK
FAKSHIAH-VLFLGYEL

>NviFLERV

QYPIKREAKASVKEILTHLENQDVIENPLFPVAKPDHSYHIVLDYRHLNSHTRS
FAIHNTHSSTLVNNLTRKKYKTTLGISN-FFTQNLAPESTFTCLGIQYKFWRLP
MGYKNSLGVFAVRIIELLQLV-AVSYIDYIYVITDDEMQQHLARVDRIII-SGYKIK
KSKIAF-VLFLGYKL

>PwaFLERV

------- AKAPMREILTQPEYQRV-ESPLFPVPKPDHSYRIVIDCRHLNSHTQTFVIQ
NSPSMALINNIICKKYKTYSDISNGLFC-NIATETAFSTLISQDIFCQLPQVYKNS
PGLFAARVTSILHSI-ALSSADDIYLTDDDRNAHLATVDRTVL-HGYDFRKTKH
DF-VLFLGHKL

>ERV-Spuma.a24-Ame
QYPVKPHAVGHMQTIVDQLMDQGVIISPVLPVLKPHGTYHFIVDFRILNAHCK

SRPEPTQF------- WMDCKKQTNLSLGN------------------ SFPFTRIMQGIKHSQAEY
RAYLQTFLI---------- VAVHHPNLSEHLQEVDRVIHTKGYLIKKTKIKNSSGYLSH
TF

>ERV-Spuma.12-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLDLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGYI
VKKSQIARKVTFLGFDI

>ERV-Spuma.4-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLDLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGYI
VKKSQIARKVTFLGFDI

>ERV-Spuma.2-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLDLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGYI
VKKSQIARKVTFLGFDI

>ERV-Spuma.5-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLDLANGFWSHPIDTDTAFTWQGKQYVWTR



LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGYI
VKKSQIARKVTFLGFDI

>ERV-Spuma.17-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLDLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGYI
VKKSQIARKVTFLGFDI

>ERV-Spuma.16-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLDLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGYI
VKKSQIARKVTFLGFDI

>ERV-Spuma.9-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLNLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGYI
VKKSQIARKVTFLGFDI

>ERV-Spuma.1-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLNLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGYI
VA

>ERV-Spuma.15-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLNLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLL---NIEVYVDDIYLSHDSEEEHIAVLTQVLDTAGY]I
VA

>ERV-Spuma.3-Smu

QYKINHAAIPSIQIVIDDLVKQGIIKTAVYPVPKPNGSWRLVLDYREVNKVTPV
VSAQNTHSVSILHGLVRKRFKTTLDLANGFWSHPIDTDTAFTWQGKQYVWTR
LPQGFVNSPALFTADVVSLLSASNIEVYVDDIYLSHDSEEEHIAVLTQVLDTAG
YIVKKSQIARKVTFLGFDI

>BFVbta

QYHINPRAKADIQIVIDDLLRQGVLRTPVYPVPKADGRWRMVLDYREVNKVT
PLVATQNCHSASILNTLYRGPYKSTLDLANGFWAHPIKPETAFTWGGKTYCWT
VLPQGFLNSPALFTADVVDILKDINVQVYVDDVYVSSATEQEHLDILETIFNSA
GYIVKKSKLAKEVEFLGFSI



>EFVeca

QYRINPKAKADIQIVIDDLLKQGVLKTPVYPVPKPDGRWRMVLDYRAVNKVT
PAIATQNCHSASLLNTLYRGQYKTTLDLANGFWAHPIQESTSFTWNGKSYVW
TTLPQGFLNSPALFTADVVDLLKDINVEVYVDDVYFSNDTEEEHLKTMDLLF
QQAGYIVKKSKLGQHVDFLGFQI

>FFVfca

QYHINPKAKPDIQIVINDLLKQGVLITPVYPVPKPNGRWRMVLDYRAVNKVTP
LIAVOQNQHSYGILGSLFKGRYKTTIDLSNGFWAHPIVPETAFTWQGKQYCWTV
LPQGFLNSPGLFTGDVVDLLQGINVEVYVDDVYISHDSEKEHLEYLDILFNKA
GYIKKSNIANSVDFLGFQI

>SFVcae

QYPINPKAKASIQTVINDLLKQGVLITPVYPVPKPDGKWRMVLDYREVNKTIP
LIAAQNQHSAGILSSIFRGKYKTTLDLSNGFWAHSITPETAFTWLGQQYCWTR
LPQGFLNSPALFTADVVDLLKEVNVQVYVDDIYISHDDPREHLEQLEKVFSLA
GYVVKKSEIAQHVEFLGFNI

>SFVmcy

QYPINPKAKPSIQIVIDDLLKQGVLITPVYPVPKPDGKWRMVLDYREVNKTIPL
TAAQNQHSAGILSSIYRGKYKTTLDLTNGFWAHPITPETAFTWQGKQYCWTRL
PQGFLNSPALFTADVVDLLKEINVQAYVDDIYISHDDPQEHLEQLEKIFSLAGY
VVKKSEIAQRVEFLGFNI

>SFVggo

QYPINPKARSSIQVVIDDLLKQGVLVTPVYPIPKPDGRWGMVLDYREVNKTIP
LIAAQNQHSAGILATIVRKKYKTTLVLANGFWAHPITPETAFIWQGKQYCWTR
LPQGFLNSPALFTADVVDLLKEINVQAYVDDIYLSHDDPQEHLDQLEKVFQLA
GYVVKKSEVAQKVEFLGFNI

>SFVpve

QYPINPKAKPSIQIVIDDLLKQGVLTTPVYPVPKPDGRWRMVLDYREVNKTIP
LTAAQNQHSAGILATIVRQKYKTTLDLANGFWAHPITPDTAFTWQGKQYCWT
RLPQGFLNSPALFTADAVDLLKEVNVQVYVDDIYLSHDNPHEHIQQLEKVFQL
AGYVVKKSEIGQRVEFLGFNI

>SFVppy

QYPINPKAKESIQIVINDLLKQGVLITPVYPVPKPDGRWRMVLDYREVNKTIPL
TAAQNQHSAGILASIYRGTYKTTLDLANGFWAHPITPNTAFTWQGKQHCWTR
LPQGFLNSPALFTADVVDLMKHINVQVYVDDLYLSHDDPQEHLQVLQQVLH
HAGYVVKKSAIAQKVEFLGFNI

>SFVaxx



QYHINPKAKPSIQIVINDLLKQGVLRTPVYPVPKPDGKWRMVLDYRAVNKTIP
LIAAQNQHSLGILTNLIRHKYKSTIDLSNGFWAHPITEDTAFTWEGKQHVWTR
LPQGFLNSPALFTADVVDILKEVGVSVYVDDIYISSPTMEEHFQVLDSIFRLTG
YIVKKSALARY VNFLGFVI

>SFVssc

QYHINPKAKPSIQIVINDLLKQGVLKTPIYPVPKTEGKWRMVLDYRAVNKTIP
LIAAQNQHSAGILTNLVRQKYKSTIDLSNGFWAHPIDQDTAFTWEGKQYVWT
RLPQGFLNSPALFTADVVDLLKEINVNVYVDDIY VSTETINQHFQVLDKIFQLA
GYVVKKSNLCRYVTFLGFTI

>SFVocr

QYHVNPAARPDIQIVIDDLLKQGVLKTPVYPVPKPDGKWRMVLDYRAVNKT
VPAIGAQNCHAPGILSSLYRAKFKTTLDLSNGFWSHPITPETAFTWQGSQYVW
TRLPQGFLNSPALFTADVVDLCKHINVSAY VDDIYVSNDTAEEHLRTLEQLFR
MAGYIVKKSKIGVSVDFLGFEI

>CoeEFV

QYPINTKAIPSIQVVINELLEQGVLVMAVLPVPKPDGTWRLVLDYRALNKHSE
PVRAQNQHSSGILANIERKAYKSSVDLANGFWSHPIREEMAFTWCGFQYLWT
RLPQGFLNSPALFSADVISLVGQLGVYCYVDDIYLTHDTEEEHLKILDQVLEIA
GYVIKKSKLCRKVDFLGFSL

>LmeFLERV

-- DQHSSGILANIERKAYKSSVDLTN
GFWSHPIREEMAFTWCSFQYLWTCLP-GFLNSPALFSADVISPVGQLPVYCYV
DDIYLTHDTEEEHLKILDQVLEIAGY VIKKSKLCRRVDFLGFSL

>ERV-Spuma-Cma

QFKINPQAIPSIQIVINYLLKQGIPRTPVYPVPKGEGKWRLVLDYRAVNKVTPAI
AAQSCHSTGILMQLTRKKYKTTLDLSRWVFGPILSPKIAFTWCGKQHVWTQL
PQGFLNSPALFSADVVDLLKEIDVSVYVNDIYFLHDTEKEHLKTTRHLHNIRG
QIHKKSEIGKRVNFLGFAI

>ERV-Spuma-Cbo

QFKINPQAISSIQIVINYLLKQGVPRTPVYPVPKGEGKWRLVLDYRAVNKVTPA
TAAQNCHSTGILMQLTRKKYKTTLDLSRWVFGPILSPKQPLLGVAKQHVWTQ
LPQGFLNSPALFSADVVDLLKEFDVSVYVNDIYFSHDTEKEHLKTTRHLHNIR
GQIHKKSEIGKRVNFLGFAI

>SIoEFV

QYQINQKAKLAMQTVINDLIKQGMLLTSIYPIPKTNG-FRMVLNVRAVTNVIPL
TAVKNQCSTEILTQMQREKYKTTLDLSNGFRAHPIRKEMAYTWEEKQLLWTR



LPLG--NSPALFTANIVDILKEIPVEVYVNDIYF---NVTEHLITLKLVLKLSGYM V-
KSEIAKEVTIVHFDI

>ERV-Spuma-Spu

QYPINKAAINDIQKVINDLIAQGALITPVYPVPKPNGKWHMVLDYRALNRVSP
SENVQNLHVWH-----ARKFGKAQIQNYTGFLGSSYREQTAFSWQGTQYCWTR
LPQGYLNSPALFSADVIQLLKNIGVHSYMDDIYFTNEDLDQHLATLKQIVTGA
GYIKKSQICRSVKFLGFLL

>ERV-Spuma.41-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQMLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLOQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.10-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.45-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.60-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.46-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.35-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI



>ERV-Spuma.34-Rbi

QYPVHKKFYNDLNIIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.4-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.6-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.14-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.23-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.11-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.26-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.42-Rbi



QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.37-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPLSTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.21-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDMLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.36-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.3-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.65-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.43-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.15-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP



QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.1-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.31-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.24-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.13-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.58-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.56-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDMLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.32-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDMLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI



>ERV-Spuma.22-Rbi

QYPVHKKFYNDLNIIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDMLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.9-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFDVKFLGFLI

>ERV-Spuma.67-Rbi

QYPVHKKFYNDLNIISQKLTRGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.52-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPESTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.63-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEEYLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.50-Rbi

----- KKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNTSSETVAA

QTLNPASTIDNLPHPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLPQGF
KNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGFVVA
KARIGFEVKFLGFLI

>ERV-Spuma.8-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPHPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.47-Rbi



QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDELWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.57-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLOQNINAVPYVDVIYLASDKLDVLWDSVVQLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.55-Rbi

QYPVHKKFYHDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVQLIQVEGF
VVATARIGFEVKFLGFLI

>ERV-Spuma.29-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQY-YTRLPQ
GFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDQLDVLWDSVVKLIQVEGFV
VAKARIGFEVKFLGFLI

>ERV-Spuma.30-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQY-YTRLPQ
GFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDQLDVLWDSVVKLIQVEGFV
VAKARIGFEVKFLGFLI

>ERV-Spuma.2-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQY-YTRLPQ
GFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDQLDVLWDSVVKLIQVEGFV
VAKARIGFEVKFLGFLI

>ERV-Spuma.12-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQY-YTRLPQ
GFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGFV
VAKARIGFEVKFLGFLI

>ERV-Spuma.25-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQY-YTRLPQ



GFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGFV
VAKARIGFEVKFLGFLI

>ERV-Spuma.27-Rbi

QYPVHKKFYNDLNIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQY-YTRLPQ
GFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGFV
VAKARIGFEVKFLGFLI

>ERV-Spuma.66-Rbi

QYPVHKKFYNDLNIISQKLTQGVLLSPLLPVPKPNGSICMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVVKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.54-Rbi

QYPVHKKFWNDLNIIISQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRSWWKATLDLANGFWSIPISTSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWDSVDKLIQVEGF
VVAKARIGFEVKFLGFLI

>ERV-Spuma.61-Rbi

QYPVHKKFWNDLNIIISQKLTQGVLISPLLPGPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPR-KATLDLANGFWSIPISSSTAFTFRGKQYQYTRLPQ
GFKNSPVLFSAAVEELLQNINAVPYVDDIYLASDKLDVLWNSVVKLIQVEGFV
TAKARIGFGVKFLGFLI

>ERV-Spuma.62-Rbi

QYPVHKKFWNDLNIIISQKLTQGVLISPLLPGPKPNGSTCMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPR-KATLDLANGFWSIPISSSTAFTFRGKQYQYTRLPQ
GFKNSPVLFSAAVEELLQNINAVPYADDIYLASDKLDVLWNSVVKLIQVEGFV
TAKARIGFGVKFLGFLI

>ERV-Spuma.51-Rbi

QCPVHKKFWDDLNIISQKVTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISSSTAFTFRGKQYQYTRLP
QGFKNSPVLFSAAVEELLQNINAIPY VDDIYLASDKLDVLRNSVVKLIQVEGF
VIAKARIGFEVVFLGFLI

>exCFVrbi.6

-- ITAIPYVDVIYLASDKLDVLWNSVVKLIQVEGFVVAKARIG
FEVKFLGFLI

>ERV-Spuma.33-Rbi



QYLVH-TFWNDLNHIFQKLTQGVLISPLLPVPKPNGSTRMVIDYRVLNASSETV
AAQTLNPASTIDNLPRPRWKATLDLANGEF-SIPISSSTAFTFWGKQYQYTRLPQ
GFKNSPVLFSAAVEELLQNITAIPYVDVIYLASDKLDVLWNSVVKLIHVEGFVI
AKARISFEVKFLGFLI

>ERV-Spuma.18-Rbi

QYPVHKKFWNDLNIIISQKLTQGVLISPFLPVPKPNGSTCLVIDY WVLNASSET
VAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPISSSTAFTFRGNQYQYTRLP
QG---SPVLFSAAVEELLQNINAIPYVDDIYLASDKLDVLWNSVVKLIQVEGFVI
AKARIGFEVKFLGFLI

>ERV-Spuma.28-Rbi

QYPVHKKFWDDLNIISQQLTQGVLISPLLPVPKTNGSTRMVIDYWVLNASSE
TVAAQTLNPASTIDNLPRPRWKATLDLTNGFWSIPISSSTAFTFRGKQYQYTRL
PQGFKNSPVLFSAAVEELLQNINAIPYVDEIYLASDKLDVLWNSVVKLIQVEGF
VIAKARIGFEVS--GIFN

>AciFLERV-1

QYPLNPGAVKEMDLIVRELLTLGVIRSPIQAVKKPEGGWRPVINFKALNRRTV
ANRASLINPQGTLKTLKLKPFKSCIDLANGFFSLRLTRGTAFTHKGRSYVWER
LPQGYKNSPNVFQAAVMDVLDGLGATIYIDDVFIADDTEEQHLDRLQKIVETA
GLKLKKCQFGRKVDYLGFQV

>AliIFLERV

QYPLHPEAVAEMDKIVKELHALGIIRSPIQAVKKPEGGWRPVINFKALNRRTVA
NRASLINPQGALKTLRVKKYKSCIDLANGFFSLRLARETAFTHKGKSYVWQR
LPQGYRNSPNVFQSAVLEILEDVGASVYIDDVFIADDTEEEHLKRLEEVVKSA
GLKLAKCQFGQFVNYLGFQV

>PlatyfishEFV

QYPLNPGAVEEMDKIVKELGALEIIRSPIQAVKKPEGGWRPVINFKALNRRTIA
NRASLINPQGALKTLRVKKFKSCIDLANGFFSLRLARQTAFTHKGKSYVWQR
LPQGYKNSPNVFQSAVMEVLGDVGATVYIDDVFIADDTEEEHLERLRKVVET
AGLKLKKCQFGQFVNYLGFQV

>PfoFLERV-2

QYPLNPGAVEEMDKIVKELGSLGIIRSPIQAVKKPEGGWRPVINFKALNRRTIV
NRASLINPQGTLKTLRVKKFKSCIDLANGFFSLRLARQTAFTHKGKSYVWQRL
PQGYKNSPNVFQSAVMEVLGDVGATVYIDDVFIADDTEEEHLERLQKVIETAG
LKLKKCQFGQFVNYLGFQV

>PfoFLERV-1

QYPLNPEAVEEMDKIVRELSALGIIRSPIQAVKKPEGGWRPVINFKALNRRTMA
NRASLINPQGALKTLRVKKFKSCIDLANGFFSLRLARQTAFTHKGKSYVWQR



LPQGYRNSPNVFQSAVMEVLGDVGATVYIDDVFIADDTEEEHLERLQTVIKTA
GLKLKKCQFGQFVNYLGFQV

>LcerFLERV

QYPLNPGAVEEMDKIVTELSALDIIRSPIQAVKKPEGGWRPVINFKALNRRTVA
NRASLINPQGALKTLQVKRFKSCIDLANGFFSLRLAKQTAFTHKGKAYVWQR
LPQGYKNSPNVFQAAVMDVLKDLGVTIYIDDVFLADDTEEEHLQRLRQVVET
AGLKLKKCQFGQFVNYLGFQV

>LcaFLERV

QYPLNPGAVEEMDTIVKELSALGIIRSPIQAVKKPEGGWRPVINFKALNRRTVA
NRASLINPQGTLKTLQVKRFKSCIDLANGFFSLSLARQTAFTHKGKFYVWQRL
PRGYKNSPNVFQSAVMEVLDGLGATIYIDDVFIADDTEE

>PreFLERV

QYPLNPGAVGEMDKIVKDLGSLGIIRSPIQAVKKPEGGWRPVINFKALNRRTV
ANRASLINPQGTLKTLRVKKFKSCIYLANGFFSLRLARQTAFTHKGKSYVWQ
RLPQG-KNSPNVFQSAVMEVLGDVGATVYIDDVFIADD-EEEHLVRLR--VETA
GLKLKKCQFGQFVNYLGFQV

>JSpaFLERV

QYPLNPGAVEEMDLIVRELSALGIIRSPIQAVKKPEGGWRPVINFKALNRRTVA
NKASLINTQGTLKTLQVKKYKSCIDLANGFISLRLARVTAFTHKGRAYVWNR

LPQGYKNSPNVFQSAVMDILEGLGATIYIDDVFIAEDTEEEHLKKLRQVVETA

GLKLKKCQFGQFVNYLGFQV

>OniFLERV

QYPLNPGAVEEMDMIVKELSRLGIIRSPIQAVKKPEGGWRPVINFKALN---VAN
RASLINPQGALKTLQVKKFKSCLDLANGFFSLRLAKQTAFTHKGKAYVWQRL
PQGYKNSPNVFQSAVMEILAALEVTVYIDDVFIADDTEDEHLDKLQMVVEIA
GLKLKKCQLGQFVKYLGFQV

>GmoFLERV-1

Q-- ILRSPIQAVKKPDGSWRPVINFKALNRRTVANKASLINPQG
TLKTLQVKKFKTCIDLANGFFSLPLARQTAFTHKGKAYVWQRLPQGYKNSPN
VFQSAVMEVLRDLDVTIYIDDVFIADDTEGEHLQRLDEIIQSAGLKLKKCQFG
KFVTYLGFQI

>JXFheFLERV

QYPLNPGAVEEMDKIVKELKALEIIRSSIRAVKKPDGGWRPVIIFKALNRRTVA
NRASLINPQGALKTLRVKTFKSCIDLANGFFSLRLAKQTAFTHKGKCYVW-KL
PQGY-NSSDVFQSAVMEVLGDLGATVYIDDIFITDDTEEEHLERLQKVIESAGL
KLKKC-FGQFVNYLGFQV



>CseFLERV

QYPLNPGAVQEMDMIVQ---ALGIIRSPIQAVKKPEGGW-PVINFKALNRRTVAS

RASLINPQGALKTLKVKKY-SCIDLAN-FFSLRLTRQTAFTHKGKAY VWQRLPQ
GYKNSSNVFQSVVTDVLDGLDVTAHIDDVFIADDT-EEHLEKLKQVIQTTGLK
LKKCQLGRFVDYLGFQV

>SruFLERV

ERRLNPRAVAEIDITVKELEALGIIRSPILAKKNAEGGWKFVIDFSALNEQTIPT
RASLISSQGTLKTLQVGKYKSCINLANGFFSLGLSEDTAFKRKGKAYVWQRLP
LGYKNSPKVFQSAVMDILGDLEVTIRTGNVFIADDTEEKHLDKLRKVIESAGL
KLKKCQFGQFVNYVGFQV

>SniFLERV

ERRLNPGAVAEIDITVKELKALGIIRSPIKVVENTEGGWMLVINFRALNQLTIAT
RASLISPQGTLKTLQVGKYMSCIDLANGFFSLRLSEDTAFKYKGKAYVWQRLP
LGYKNSPKVFQSAVMDILGDLEVTIYAGNVFIADDTEEKHLDKLRKVIESAGL
KLKKCQFGQFVKYLGFQV

>GmoFLERV-2

QYPIDGKAIEIGETIRELEALGVLELPIQAVAKPDGTYRLVCNLVELNKRSARD
SRSLINPNRTTKTMPNLKYKTCLDLANGFWSIPLEKFTSFTFKGKSYCWTRLP

QGYHNSPNAFQTVVEDILEGEPVVIYIDDIYITTDTEEEHLEVLERVILTAGLKI

GKFEIGQYVKYLGFQI

>DrFV-1

QYPINRNALPEIKITIEELKRKGIIKSPIQAVAKPDGGWRLVTNYKALNKQTVPD
TRYLINARDATGAAPEGRLLSKIDLANGFWSVPLKPETAFTFENKQYVYNVLP
QGFKNSPNAFQAIMMEILKGLPVVVYIDDILIVINDEEEHLKILDETLSTEGFR
LKKMEIAKDVEFLGFQI

>PprFLERV-1

QYPINKKAIPEIEETIKELGQLGVIKSPLQAVPKSDNSFRLVTNFKSLNKVSEPD
TRYLINAKDVTNGLPKGKILTKIDLANGFWTVPLTENTAFTFKTKSYCYTRLP
QGYMNSPNAFQSIVVSLMEGLPVTVYIDDLLIVNDDPDEHLKIVDEVLTIVGF
KPKKIEIGKGVDFLGFAT

>PprFLERV-2

QYKINSRAEKEIGETIKELTDQGIIRAPIQAVEKGDQTFRLVTNFKALNRVTVPD
TRYLVGA------ LDEIRWLSKIDLANGFWSVPLAKETAFTFQGDQYVYTRLPQG
YKNSPNVFQSMMIETLAGIPVTLYIDDILVATETEAEHMKLLEQTLDTAGLKPK
KMEIGKHVDFLGF-L

>CcaFLERV



QYKINSAAVNDIRETIKELTEQGIIRAPLQAVPKADGSWRLVTNFKALNKVTVP
DTRYLINCETCADIGRDRNWLSKIDLANGYWSIPLAEETCFTFDGDQYEYRFL
PQGYRNSANAFQSSMLKILAGLPVPV-IDDILLAMSSEDEHLELLDRTLGAAGL
KPKKMEIGKHVDFLGFKL

>AfiFLERV

QYPIKPE------- VKKELDELEITALPVMGVPKPDGTHRLVHNLIELNKRSFSDAR
HLINPSRTMRTLPQKLYKTSLDLSNGFWSIPIDPQTCFTWGVESYCWLRLPMG
YKNAPNVFQTAVVKTLEDLPVEVSIDDVYFTHDDPEEHLQCLEEVLRAAGFKI
KKCEIARHLAYLGFKI

>NfuFLERV

QYPIR-DGRDEIRCTLAELKEKGIIELPIQAVPKPDGTYRLVHNLKVLNRLTPHD
VRKTFDPYMQLRTMPIKKYKTCIDLANGFWSVPLAQETGFTFEGKHFQWCVL
PQGFVNVPNLFQGIVQSYLEDLPVVQYIDDLFFTHDCESEHLKTLDEVVTTAG
FKLKKSQLGRTVTFLGFEV

>PmaFLERV

QYPLNPDAEEELGRTIEELLKLGVIAMPIQAVPKKDGTFRPVHNLKELNRITQK
DVROQNLNPRKSLEFLPAKTYKSVIDLSNGFWSCKLEHYTCFQHKGKGYRWLS
LPQGYVNSPVVFQEQMEKIMEGLDVTVYVDDIYWTTDSQEEHFYMLDEILK
KAGMKIKKCQIGVSVKYLGFTI

>AciFLERV-2

QYPLRKEAEEEIMLTIKELEAQGILVTPIQAVPKPDKTYRLVHNLKALNDVTVK
DERVIINPQKAVRETELGEFITTIDLANGFWSIPLTESTAFQIKGTAFRWKVLPQ
GLCLSPNIFQEIVEKTLEGLKCTVYIDDILISHNDKEEHIECVKEVAKTAGFKIK
KLVIASQATYLNFDM

>EluFLERV

QYPIAKEAL-ELNITMTVLLAQGILESPIQAVKKGDGTYRVVTDYKALNRVTM
NHEGAYIDPSAAVK-IPIKKYKSCLDISNGFNSIPLAVETCFTWRGKSLQYTRLP
QGYTNSPNVFQAVMKDILEGLDCEIYIDDMYIT--DEEEHLNKIEEVVNAAGLK
IKKTQLGRHIQFLGFKT

>TorFLERV

QHPLPPECIEQLSETIEELEKLGVITTPIMGVKEPDETWRLVHSLIALNTRSCSD
TRSMINP--TVRTLENKKWKTTLDLANGFCPFQCV-QTAFTWKRQRYGWKRGL
QGLSSAPNVFQSVVEDILEELPVKIYIDGVYFTNDSEEEHLDLL-RVIITAGFKIK
KCEIAKHLKFLGFDI

>CmiFLERV-1

QYKIRREDKETIGKIINNLMEQGVIKSPIFLKKKPDGSWRLLLDCKALNECTNP
KQGQSISSHGSIEKLTREKYHTTLNIANGFWSIPIVEKTAFTYQGQQYQWTRLP



EGWCNSTVIFNEAIRRVLDDNPITRFGGVIHFSNDNAESHIKLLKQILEDHGLKI
RKSQIGRYVDFLGHQI

>HreFLERV

E----mmm - LIEQLEQGILVTCIMPVYKLDGSIRLVLEYMNLNLHISKVKAQNK
HLHTTFDDLPSGRYKTMLDLANGFFSYPLDSSTSFTWLGQKF--FRLPQRYCNS
PAVFTARIIDILKDLD--CYPFDPYLSHDNLYEHLSVLT--ISAHGYKIRKSNIAHSV
VFL---L

>SnRV

QYPVPDASHASIKETVEALLEQGVLRSAIWPVGKPDGSWRLTIDYRPLNSAVS
P---YPTVASTLFAKLEKKQVYSSLDISNGFWSIRLEEEFAFTFDTQQYTWTRLP
QGFHASPGIFHQALYNGLASCKLLQY VDDILLMSEDRDHHLRSLAILLQKLGV
KIKKSHFCKDVQYLGVNV

>FelLV

QYPMPHEAY QGIKPHIRRMLDQGILKTPLLPVKKPGEDYRPVQDLREVNKRV
EI---HPTVPNPLLSTLPPSPWYTVLDLKDAFFCLRLHSEFAFEWRSGQLTWTRL
PQGFKNSPTLFDEALHSDLADFVLLQYVDDLLLAAATRTECLEGTKALLEGK
GYRAKKAQICLQVTYLGYSL

>F-MulLV

QYPMSQEARLGIKPHIQRLLDQGILVTPLLPVKKPGNDYRPVQDLREVNKRVE
[---HPTVPNPLLSGLPPSQWYTVLDLKDAFFCLRLHPTFAFEWRSGQLTWTRLP
QGFKNSPTLFDEALHRDLADFILLQYVDDLLLAATSELDCQQGTRALLQGLG
YRAKKAQICQKVKYLGYLL

>MDEV

QYPMSKEAKEGIRPHIRRLLDQGILVTPLLPVRKPGNDYRPVQDLREVNKRVL
[---HPTVPNPLLSSLPPETWYTVLDLKDAFFCLRLHPKFAFEWRTGQLTWTRLP
QGFKNSPTLFDEALHRDLAPFTLLQY VDDLLIAAASKELCQQGTERLLTGLGY
RVKKAQICQTVIYLGYTL

>PERV-A

QYPLSKEAREGIRPHVQRLIQQGILVTPLLPVRKPGNDYRPVQDLREVNKRVQI
---HPTVPNPLLCALPPQSWYTVLDLKDAFFCLRLHPTFAFEWRTGQLTWTRLP
QGFKNSPTIFDEALHRDLANFTLLQY VDDLLLAGATKQDCLEGTKALLLSLG
YRAKKAQICRRVTYLGYSL

>RfRV

QYPMSAEARKGIAPHINRLLEAGILKTPLLPVKKPGKDYRPVQDLREVNKRVE
[---HPTVPNPLLSHLPPSVWYTTLDLKDAFFSIALAPSFAFEWNPGQLTWTRLP
QGFKNSPTLFNEALNQDLDSFTLLQYVDDLLLAAPSEAECRQATGDLLQGLG
YRAKKAQICRQVTYLGYKL



>WDSV

QYPLPKDKTEGLRPLISSLENQGILITPIFPIKKAGDEYRMIHDLRAINNIVAL---
TAVVASPVLSNLAPSHWFTVIDLSNAFFSVPIHKDFAFTFEGHQYTWTVLPQGF
[HSPTLFSQALYQSLHKIEICIYMDDVLIASKDRDTNLKDTAVMLQAEGHKVK
KLQLCQQVVYLGQLL

>WEHV-1

QYPLPKEKVEGLRPMIHSLLAQGVLTTPIFPIKKPGEEYRMIHDLRAINEIVAL--
“TAVVASPVLANLSPDTCFTVIDLSNAFFSVPIHPDFAFTFEGRQYTWTVLPQGF
[HSPTLFSQALFSSLSKIEICTYMDDVLIASRDEETNYKDTATMLHAEGHKVKK
LQLCKSVVYLGQLI

>WEHV-2

QYPLPKEKVNGLRPMIESLLAQGVLATPIFPIQKPGQEYRMIHDLRAINEIVAL--
-TAVVASPVLANLSPDKWFTVIDLSNAFFSVPVHPDFAFTFEGRQYTWTVLPQG
FIHSPTLFSQALFSSLSKIEVCIYMDDVLIASTTKDINIKDTVTLLHAEGHK VKK
LQLCKTVIYLGQLL

>SSSV

QYRLKYEQIEGIRPTVEGLLGADCIYTPILPVPKADKTYRMVQDFRAVNDVTT
V---DLPVPDPSLSNLSPKQYFTVVDLANAFFSIPLHVDFAFTYDNQQYTYSVLP
QGYRCSPGIFNRVLKDHLKEIVLIQYVDDLLLAACSSDQCLAATKILLDAKGY
KVSKVQTCRRVLFLGREV

>ALV

QWPLPEGKLVALTQLVEKELQLGHIETPVFVIRKASGSYRLLHDLRAVNAKLV
FGAVQQGAPV--LSALPRGWPLMVLDLKDCFFSIPLAEQFAFTLPARRFQWKVL
PQGMTCSPTICQLIVGQVLEPLCMLHYMDDLLLAASSHDRLEAAGEEVISEAG
FTIDKVQREPGVQYLGYKL

>LDV

QWPLTAQKLDAVQNIQDLLKDGRIISPIFVIQKKDSKFRMLHDLRAVNALIKW
GALQPGTPW--PGAIPSEWPVIAMDISDCFFSIPLAERFAFTIPAKRYQWTVLPQ
GMKNSPYICQQVVAEVIRPIVIIHYMDDILIAAAEERQTEVIFEAVKTHKGLKIA
KTQRAPEVSYLGWRV

>MMTV

QWPLKQEKLQALQQLVTEQLQLGHLETPVFVIKKKSGKWRLLQDLRAVNAT
MHMGALQPGLPS--PVAVPKGWEIIIDLQDCFFNIKLHPEFAFSVPYQRFQWKYV
LPQGMKNSPTLCQKFVDKAILTVYIVHYMDDILLAHPSRSIVDEILTSMIQNHG
LVVEKIQKYDNLKYLGTHI

>MPMV



QWPLTNDKLAAAQQLVQEQLEAGHITTPIFVIKKKSGKWRLLQDLRAVNATM
VMGALQPGLPS--PVAIPQGYLKIIIDLKDCFFSIPLHPSFAFSLPMQRFQWKVLP
QGMANSPTLCQKY VATAIHKVYIIHYMDDILIAGKDGQQVLQCFDQLKQTAG
LHIEKVQLQDPYTYLGFEL

>SRV-1

QWPLTSEKLAAAQQLVQEQLEAGHITTPIFVIKKKSGKWRLLQDLRAVNATM
VMGALQPGLPS--PVAIPQGYLKIIIDLKDCFFSIPLHPSFAFSLPMQRFQWKVLP
QRMANSPTLCQKY VATAIHKVYIIHYMDDILIAGKDGQQVLQCFDQLKQTAG
LHIEKIQLQDPYTYLGFEL

>BLV

QFPLNLERLQALQDLVHRSLEAGYISNPVFPVRKPNGTWRFVHDLRATNALTK
IPALSPGPPD--LTAIPTHPHIICLDLKDAFFQIPVEDRFAFTLPHRRFAWRVLPQG
FINSPALFERALQEPLRQVLLVSYMDDILIASPTEEQRSQCYQALAARLGFQVE
KTRQTPSVPFLGQMV

>HTLV-1

QFPLNPERLQALQHLVRKALEAGHIENPVFPVKKANGTWRFIHDLRATNSLTI
LSSSSPGPPD--LSSLPTTAHLQTIDLKDAFFQIPLPKQFAFTVPGTRYAWRVLPQ
GFKNSPTLFEMQLAHILQPITILQYMDDILLASPSHADLQLLSEATMAIHGLPV
NKTQQTPGIKFLGQII

>STLV-2

QFPFKPERLQALTDLVSKALEASYIENPVFPVKKPNGKWRFIHDLRATNAITTL
ASPSPGPPD--LTSLSTAPYLQTIDLTDAFFQIPLPKQFAFTIPGARYAWTVLPQGF
KNSPTLFEQQLAAVLSPITIIQYMDDILLASPTQEELQQLSKMTLQVHGLPVEK
TQQTPGIRFLGQVI

>BIV

QWPLTKEKYQALKEIVKDLLAEGKISTPVFVIKKKGGRWRMLMDFRELNKIT
VGQEFSTGLPY--PPGIKECEHLTAIDIKDAYFTIPLHEDTAFSVVIERFQWNVLP
QGWVCSPAIYQTTTQKIIENIMLYQYMDDLLIGSN-RDDHKQIVQEIRDGY GFK
TEKVQE-ERVKWIGFEL

>EIAV

QWPLTKEKLEGAKEIVQRLLSEGKISSPIFVIKKRSGKWRLLQDLRELNKTVQ
GTEISRGLPH--PGGLIKCKHMTVLDIGDAYFTIPLDPETAFTIPDKRY VWKCLP
QGFVLSPYTYQKTLQEILQPFQLYQYMDDLFMGSNSKKQHKELIIELRALKGF
ETDKLQEVPPYSWLGYQL

>FIV

QWPLTNEKIEALTEIVERLEREGKVKTPVFAIKKKSGKWRMLIDFRELNKLTE
GAEVQLGLPH--PAGLQIKKQVTVLDIGDAYFTIPLDPDTAFTLPGRRFVWCSLP



QGWILSPLIYQSTLDNIIQPFDIYQYMDDIYIGSNSKKEHKEKVEELRKLWGFE
TDKLQEEPPYTWMGYEL

>HIV-1

QWPLTEEKIRALTDICTEMEKEGKISTPVFAIKKKDTKWRKLVDFRELNKRTQF
WEVQLGIPH--PAGLKKKKSVTVLGVGDAYFSVPLDPGTAFTIPGIRYQYNVLP
QGWKGSPAIFQCSMTKILEPYIITYQYMDDLY VGSDEIEQHRAKIEGLRDLWGF
TTKKHQKEPPFLWMGYEL

>VMV

QWPLTQEKLEGLKEIVDRLEKEGKVGTPIFCIKKKSGKWRMLIDFRELNKQTE
LAEAQLGLPH--PGGLQRKKHVTILDIGDAYFTIPLYEPTCFTMLCVRYYWKVL
PQGWKLSPAVYQFTMQKILRGWQFGIYMDDIYIGSDGLEEHRGIVNELASAY
GFMLDKRQEGYPAKWLGFEL

>CmiFLERV-2

K------- DRELERRVIELERRDIITSSLLPVHKADGSWQLVVDFRQLNTVTETAVG
HSIHLSGDLDNLPKGRYKITLDLANRFWSVPLAKDTAFTFHG-QFYWNQMPQ

GWKYSPAILNKCQQQTVIGLGVICYVDDIFWADDSPTEHLKKLDGVLEALGF

NIKKSQISRYVDFLGHTV

>XtrFLERV

—————————————— VLKRWEMQGIESPIYLDKCHNGKFTILFNFHKLNECSEAIPAKEM
NRNNSIANIALGKYYSFIKLHEGQWHIPLDKKTAFTFRRTQYVWNRLPQGFKN
TSHLHKSLGHILDKLPVTYYVDVILISGDTEADCHKFTAELLEDHGFEIHRESLI
ACTPVLEF-L



Data set S3. The alignments used to build the phylogenetic trees for Pol r

epresented in Fig.3

>BFVbta

QYHINPRAKADIQIVIDDLLRQGVLRNTPVYPVPKADGRWRMVLDYREVNK
VTPLVATQNCHSASILNTLYRGPYKSTLDLANGFWAHPIKPEDYWITAFTWGG
KTYCWTVLPQGFLNSPALFTADVVDILKDNVQVYVDDVY VSSATEQEHLDIL
ETIFNSTAGYIVSLKKSKLAK-EVEFLGFSISDLQPPTTLRQLQSILGLINFARNF
LPNFAVAPLYWTMDHTTQLKTIHQALTENLEERRPDVDLIMKVHISNTAGYIRF
YNHIAYNNALSTELKFTPTEKIMATIHKGLLKALDLSLGKEIHVYSAIASKWQT
YFEDPRIKFYTDHTAAFEFAIRRAIGPVLIVTDSNY VAKSYNEHISKWKAIAEDI
HVIHEPHLGRSALLLKLQQKHIDASRIVLNCTVCAQTNSTNQIPHDTKVWYM
DYIGGQHALVIVDAGTGFTWIYPTKAQTANATVKALTHLTAVPKVLHSDQGPA
FTSSILADWAKDRGIQLEHSAPYHPQSSGKVER

>EFVeca

QYRINPKAKADIQIVIDDLLKQGVLKNTPVYPVPKPDGRWRMVLDYRAVNKV
TPAIATQNCHSASLLNTLYRGQYKTTLDLANGFWAHPIQESDQWITSFTWNGK
SYVWTTLPQGFLNSPALFTADVVDLLKDNVEVYVDDVYFSNDTEEEHLKTM
DLLFQQTAGYIVSLKKSKLGQ-HVDFLGFQITDITPPNTLKQLQSILGLLNFARN
FIPNYSITPLY WETKHTAILQKIIKELSENLEQRKPDVELIVKVHVSPTAGYIKFA
NKIAYHNVVKTELKFTITEKVMTTIHKALLKAFDLAMGQPIWVYSPIHSKWQ
TYFEDPRLIFYTDHTAAFEFALKQAKGPVLIVTDSDY VAKSYNQHVSKWKSIA
DDIHVIHEPHLGKNTMYIKILNKIKDISKYIRTCTNCIITNTDNVQEKTGLKYY
MDYIGGYHVLVIVDEGTGYTWLYPTKAQTANATVKALNHLTAIPKVLHSDQG
SAFTSATLVAWAKDKGIQMEYSSPYHPQSSGKVER

>FFVfca

QYHINPKAKPDIQIVINDLLKQGVLINTPVYPVPKPNGRWRMVLDYRAVNKV
TPLIAVQNQHSYGILGSLFKGRYKTTIDLSNGFWAHPIVPEDYWITAFTWQGK
QYCWTVLPQGFLNSPGLFTGDVVDLLQGNVEVYVDDVYISHDSEKEHLEYL
DILFNKEAGYIISLKKSNIAN-SVDFLGFQITNITAPTTLKQLQSILGLLNFARNFI
PDFTIAPLYWQIEHSTTLETLITKLAEYLQGRKGDKTLIMKVNASYTTGYIRYY
NEISYVSIVKTELKFTELEKLLTTVHKGLLKALDLSMGQNIHVYSPIVSSWLSY
LEDPRIRFYTDHTAAFEFALKKCLGNILVVTDSNY VAKAYNEHISKWKSVADD
VVVTHEPHAGREAVLLKIQENKKDISSFLSTCNVCKMVNPLNLIVHPTKKFYM
DYIGGVHVLVVVDAATGFTWLYPTKAQTSKATIKVLNHLTAIPKVLHSDQGSA
FTSEEFAQWAKERNIQLEFSTPYHPQSSGKVER

>SFVcae

QYPINPKAKASIQTVINDLLKQGVLINTPVYPVPKPDGKWRMVLDYREVNKTI
PLIAAQNQHSAGILSSIFRGKYKTTLDLSNGFWAHSITPESYWLTAFTWLGQQY
CWTRLPQGFLNSPALFTADVVDLLKENVQVYVDDIYISHDDPREHLEQLEKVF



SLNAGY VVSLKKSEIAQ-HVEFLGFNITNITPPRDLKQLQSILGLLNFARNFIPNF
SVKPLY WTTDNSQQLQNIISMLAENLEERNPEVRLIMKVNTSPSAGYIRFYNEI
MYLNYVKAEVKFTNTEKLLTTIHKGLIKALDLGMGQEILVYSPIVSTWMSYLE
DPRIQFYTDHTAAVEFACKKAIGPVLIVTDSFYVAESVNKHVSKWKSIADDIIII
HEKHTGRDSTFLKVSSKRKDVVKVIRQCKQCLVTNAATLPERPVKKFFIDYIG
GLHVLVVVDSMTGFVWLYPTKAPSTSATVKALNMLTAVPKVIHSDQGAAFTS
ATFADWAKNKGIQLEFSTPYHPQSSGKVER

>SFVmcey

QYPINPKAKPSIQIVIDDLLKQGVLINTPVYPVPKPDGKWRMVLDYREVNKTI
PLIAAQNQHSAGILSSIYRGKYKTTLDLTNGFWAHPITPESYWLTAFTWQGKQ
YCWTRLPQGFLNSPALFTADVVDLLKENVQAY VDDIYISHDDPQEHLEQLEKI
FSLNAGYVVSLKKSEIAQ-RVEFLGFNITNITPPKDLKQLQSILGLLNFARNFIPN
YSVKPLYWTEDNSNQLQHIISVLADNLEERNPETRLIIKVNSSPSAGYIRYYNEI
MYVNYIKAEAKFTQTEKLLTTMHKGLIKAMDLAMGQEILVYSPIVSTWMTYL
EDPRIQFYTDHTAAVEFACKKAIGPVLIVTDSFY VAESANKHVSKWKSIAEDIII
MHEKHTGRDATFLKVSSKRKDVVKSIRQCKQCLVTNATNLPVKPLKKFYIDYI
GGLHVLVVVDSMTGFVWLYPTKAPSTSATVKALNMLTAIPKVLHSDQGAAFT
SSTFADWAKEKGIQLEFSTPYHPQSSGKVER

>SFVpve

QYPINPKAKPSIQIVIDDLLKQGVLTNTPVYPVPKPDGRWRMVLDYREVNKTI
PLTAAQNQHSAGILATIVRQKYKTTLDLANGFWAHPITPDSYWLTAFTWQGK
QYCWTRLPQGFLNSPALFTADAVDLLKENVQVYVDDIYLSHDNPHEHIQQLE
KVFQLQAGYVVSLKKSEIGQ-RVEFLGFNITNVTPPKDLKQLQSILGLLNFARN
FIPNFAVQTLYWTEDNTKQLNKVIEALASNLEERLPDQRLVIKVNTSPSAGY VR
YYNEIMYLNYVKAELKFSMLEKLLTTMHKALIKAMDLAMGQEILVYSPIVST
WMTYLEDPRIQFCTDHTAAVEFACKKAVGPVLVITDSFY VAESANKHISKWKS
TAEDITIQHEKHTGREATLLKIANLRKDVVKQLGRCKQCLITNASNKPDRPQK
KFFIDYIGGLY VLVIVDGMTGFTWLYPTKAPSTSATVKSLNVLTAIPKVIHSDQ
GAAFTSSTFAEWAKERGIHLEFSTPYHPQSSGKVER

>SFVggo

QYPINPKARSSIQVVIDDLLKQGVLVNTPVYPIPKPDGRWGMVLDYREVNKTI
PLIAAQNQHSAGILATIVRKKYKTTLVLANGFWAHPITPESY WLTAFIWQGKQ
YCWTRLPQGFLNSPALFTADVVDLLKENVQAYVDDIYLSHDDPQEHLDQLEK
VFQLQAGYVVSLKKSEVAQ-KVEFLGFNITDITPPKDLKQLQSILGLLNFARNFI
LNFAVKPLY WSNENTVQLQTIIKALADNLEERIPEKRLIIKVNTSPSAGYVRYY
NEIMYLNYVKAELKFTLLEKLLTTMHKALIKAMDLAMGQEILVYSPVVSTW
MTYLEDPRIQFYTDHTAAVEFACKKAIGPVLIITDSFY VAESTNKHVSKWKSIA
EDITIQHERHTGREATLLKIANLRKDVVRQLGRCQQCLVTNAFNQPTRPLKKF
FIDYIGGLHVLVVVDSMTGFTWLYPTKAPTTNATVKALNVLTAVPKVIHSDQG
AAFTSSTFADWAKERGIQLEFSTPYHPQSSGKVER

>SFVppy



QYPINPKAKESIQIVINDLLKQGVLINTPVYPVPKPDGRWRMVLDYREVNKTI
PLIAAQNQHSAGILASIYRGTYKTTLDLANGFWAHPITPNSYWLTAFTWQGKQ
HCWTRLPQGFLNSPALFTADVVDLMKHNVQVYVDDLYLSHDDPQEHLQVLQ
QVLHHDAGY VVSLKKSAIAQ-KVEFLGFNITNISPPQNLKQLQSILGLMNFARN
FIPNYAVKPFYWNDELTSQLQELITLLADNLEERKPTTRLIIKVNSSSHAGYIRY
YNEILYINY VKAEEKFSMLEKLLTTLHKALIKAVDLAMGTEIMVYSPIVSTWM
TYLEDPRITFYTDHTAAVEFACKQAIGPVLIITDSFY VAESANKHVSKWKSIAD
GITIKHEKHSGREATLLKLSNTRKDVVKVIGQCQQCLVTNPSNLPERPTKKFFI
DYIGGLHVLVVVDAMTGFVWLYPTKAPSANATVKALNMLTAVPKVIHSDQG
AAFTSSTFADWAKEKGIHLEYSTPYHPQSSGKVER

>SFVaxx

QYHINPKAKPSIQIVINDLLKQGVLRNTPVYPVPKPDGKWRMVLDYRAVNKTI
PLIAAQNQHSLGILTNLIRHKYKSTIDLSNGFWAHPITEDSQWITAFTWEGKQH
VWTRLPQGFLNSPALFTADVVDILKEGVSVY VDDIYISSPTMEEHFQVLDSIFR
LETGYIVSLKKSALAR-YVNFLGFVISEITPPTTLKQLQSILGFLNFARNFVPNFS
VQPLYWTAEHTLRLNELISALAGNLEQRRGDSPLVVKVNASDKTGYIRYYNDI
AYASHVTAELKFTPLEKLLVTMHRALLKGIDLALGQPIKVYSPIASTWLSYLED
PRITFYTDHTSAVEFACKKALGPVLIVTDSDY VARSANKHISKWKNISDNITIV
HEPHTGREATLLKLQTTRKDIITVLRQCKPCLQTDSTNLQPRPVKKFFIDYIGG
SYVLVIVDARTGFTWLYPTKAPSTNATINSLNLLLAIPKVLHSDQGSAFTSATF
AEWAKDRSIQLEFSTPYHPQSSGMVER

>SFVssc

QYHINPKAKPSIQIVINDLLKQGVLKNTPIYPVPKTEGKWRMVLDYRAVNKTI
PLIAAQNQHSAGILTNLVRQKYKSTIDLSNGFWAHPIDQDSQWITAFTWEGKQ
YVWTRLPQGFLNSPALFTADVVDLLKENVNVYVDDIYVSTETINQHFQVLDKI
FQLQAGYVVSLKKSNLCR-YVTFLGFTISNISPPNSLKQLQSILGLLNFARNFIP
NFSIKPLYWEPKHSQALNNLITALADNLEQRNGEVPLVIKINASNTTGYIRFYN
KIAYASHVHTEQKFTPVEKLLTTMHKAIIKGIDLAIGQPIEIY SPIVSSWLSYIED
PRFLFYTDHTAAVEFACKKAVGPVLIVTDSDY VARSVNNHISKWKSISENITIV
HEPHTGREATLLRLQNQRKDVSHCLRTCMPCLQTNSTNLQIRPSKKYYIDYIG
GSYVLVVVDSATGFCWLYPTKAPSTRATVKSLNFLLAVPKILHSDQGSAFTSS
DFANWAKEKEITLEFSTPYHPQSSGKVER

>SFVocr

QYHVNPAARPDIQIVIDDLLKQGVLKNTPVYPVPKPDGKWRMVLDYRAVNK
TVPAIGAQNCHAPGILSSLYRAKFKTTLDLSNGFWSHPITPESYWLTAFTWQGS
QYVWTRLPQGFLNSPALFTADVVDLCKHNVSAYVDDIYVSNDTAEEHLRTLE
QLFRMSAGYIVSLKKSKIGV-SVDFLGFEITNIQPPSSLKQLQSILGFLNFTRNFV
PNYSVKPLYWTLENTEQLNQVISALADNLSERKTGVPLVVKSNCSPTAGYIRF
YNQIQYVNYIKTELKFTPLEKQLTVLHKAILKGLDLAGGEDIHFYTPIASTWIT
YLEDPRFHFYTDHTAACEFAIKKALGPVLIVSDSVYLVKSFNEHISKWKTIAAD
IFLLHVPHMGREAVLAKIQNVKKDVKHVLTICSQCQQVNSFNLIARHVHKIY



MDYIGGLYVLVLVDSCTGFTWLYPTKAPSANATVKALTHLTAVPKVLHSDQGS
AFTSSTLVDWAKERGIRLEYSTPYHPQSSGKVER

>ERV-Spuma-Cma

QFKINPQAIPSIQIVINYLLKQGIPRNTPVYPVPKGEGKWRLVLDYRAVNKVTP
ATAAQSCHSTGILMQLTRKKYKTTLDLSRW VFGPILSPK----TAFTWCGKQHV
WTQLPQGFLNSPALFSADVVDLLKEDVSVYVNDIYFLHDTEKEHLKTTRHLH
NIERGQIHSLKKSEIGK-RVNFLGFAITNLQPPKTLKQLQSILGFLNFAHPFISNF
AVKSLHW--ENQDALDDLITAIAALLTERDPTKPLAVKLHVSPEGLY VRLYNMF
QYTSHKAEKRFTLTEKLLTVMQYALIKSFDIAQGQMIHVYSPLRCKWMSHIEN
PQIKFYLYHLAALEFALQQIDTPRLIITDSDY VSKRYNSHISLWKSISEWVHVTH
EPHFGRDATLAVLKKI-QTVQQVLQYCSKCVTYNSANRRTIPESILFIDYIGGDY
VLVIIDGATSFVWLYPTTGPTAQATVRALTDFCAIPKKIHSDQGPAFTADISKEF
AKKYNIQWEYSTPYHPQNSGKVER

>ERV-Spuma_Cbo

QFKINPQAISSIQIVINYLLKQGVPRNTPVYPVPKGEGKWRLVLDYRAVNKVT
PATAAQNCHSTGILMQLTRKKYKTTLDLSRWVFGPILSPKIANGQPLLGVAKQ
HVWTQLPQGFLNSPALFSADVVDLLKEDVSVYVNDIYFSHDTEKEHLKTTRH
LHNIERGQIHSLKKSEIGK-RVNFLGFAITNLQPPKTLKQLQSILGFLNFAHPFIS
NFAVKSLHW--ENQDALDDLITATIAALLTERDPTKPLAVKLHVSPEGLYVRLYN
MFQYTSIIKAEKRFTLTEKLLTVMQYALIKSFDIAQGQMIHVY SPLRCKWMSHI
ENPQIKFYLYHQAALEFALQQIQTPRLIITDSDY VSKDYNSHISLWKSISEWVH
VTHEPHFGRDATLAVLKNI-QTVQQVLQYCSKCVTYNSANRRTIPESILFIDYIG
GDYVLVIIDGASSFVWLYPTTGPTAQATVRAVTDFCAIPKKIHSDQGPAFTADIS
KEFAKKYNVQWEYSTPYHPQNSGKVER

>ERV-Spuma-Spu

QYPINKAAINDIQKVINDLIAQGALINTPVYPVPKPNGKWHMVLDYRALNRVS
PSFNVOQNLHVWH-----ARKFGKAQIQNYTGFLGSSYREQDRYLTAFSWQGTQY
CWTRLPQGYLNSPALFSADVIQLLKNGVHSYMDDIYFTNEDLDQHLATLKQI
VTGEAGYIINLKKSQICR-SVKFLGFLLTTLQPPKTLKELQSVLGFLNVARILVP
DYATKPLYWTLEAQQTLDNLITLIAVELNTRNSTVSLEILVGATQKGGFASYFN
YLQYISYVNAEQKFLPIERILCMCNLAILKGKDLAQGQKMIVKTPIASQWMSH
FENPQIEFYTDNTMAVHKAIEISDETVLICTDSFYIARGINEHAHRWQKLATLIT
VMHVPHQGVNATVESLQRSRKQVQRHLAQCEPCLRTNPGPVNPKPLSKVYM
DYIGGNHCLVIVDACTGFVWIYPTRDQSASTTVRTLTSFIGLPCILHSDKGGAF
TSHOMQSFAKSFGIVLEYSTPYHPQSAGVVER

>CoeEFV

QYPINTKAIPSIQVVINELLEQGVLVNMAVLPVPKPDGTWRLVLDYRALNKHS
EPVRAQNQHSSGILANIERKAYKSSVDLANGFWSHPIREEDWPKMAFTWCGF
QYLWTRLPQGFLNSPALFSADVISLVGQGVYCYVDDIYLTHDTEEEHLKILDQ
VLEIKAGY VINIKKSKLCR-KVDFLGFSLSAIKPPQTLRQLQSVMGLLNFSRLF



VKGFSAKPLYFTPQAHEALTKLLSATAPNLTNRDNTRALVIRIVTSPRSAVAAY
YNVIQYVSYNQPEMKFSKIEKVCVMVNMALIKGRVLAHEQDIEIHTAIPALWC
TLFSDQRLTFYSDASMALLDAVKQATGPVLICTDSVYAQRGYTEYADKWKQL
DQLVRVIHVPHLGGNNTGKTLRRLYTECKRY VANCPECLAVNVTPTRPPRGA
KIFLDFVGGTAILILVESLSSFTWLLPCRDQSASTTVTALSAFPIEPKCFHSDQG
GGFTSQLFKKMCSERNIRVEYSTPHHPQSAGVVER

>SIoEFV

QYQINQKAKLAMQTVINDLIKQGMLLNTSIYPIPKTNG-FRMVLNVRAVTNVI
PLIAVKNQCSTEILTQMQREKYKTTLDLSNGFRAHPIRKESSWIMAYTWEEKQ
LLWTRLPLG--NSPALFTANIVDILKEPVEVYVNDIYF---NVTEHLITLKLVLKLR
SGYMVSL-KSEIAK-EVTIVHFDITNILVSKTLKELQSIL-LLNIAHNVFTDFATKP
LYLMEKEGMELQVII--MTFYLENRD-IQTLIIKLDSSPT--YI-MYNKIQY VNFIPA
EIKFKPTEKLLIKMQKEIIKGLELLQITQIHIYSPLASTWMT-FKNPQLIFHTDESS
PFAAKKAMMKGPILVVTNSMHLAESFNEHINKWKVFANIIHMVHEP------------
----- VRSLVANCEKCQTNAPFQISIHPSKKFYMNYIGHKHILVIVVAKMRYCWLF
ATKTQNANA--KTLNFLSGTAKVLNSDQRSTFNSATLQQWTKNRSKDLVFSTP
YYPQSCRNMGR

>ERV-Spuma-Smu

QYKINHAAIPSIQIVIDDLVKQGIIMNTAVYPVPKPNGSWRLVLDYREVNKVTP
VVSAQNTHSVSILHGLVRKRFKTTLDLANGFWSHPIDTDSY WITAFTWQGKQ
YVWTRLPQGFVNSPALFTADVVSLLSANIEVYVDDIYLSHDSEEEHIAVLTQVL
DTKAGYIVSLKKSQIARNKVTFLGFDITHIKRPCSLKQLRSIIGLFNYAMLFIPN
FNIAPLHWNMKEEKALQDLLTAVNDYLTQREPTQPLSVYVSISSEAAYIRIYNS
IVLLSYVITERKYLPLEKLLTAVTVAVLKSRDLAQGQNIYIYTSVASKWLTLFED
PQLNFYTDGSAALVFALKEALGPVLVVTDSAYLARSANEHIAKWKAISADIEI
VHEPHLGRDNVLQALKKKRKTVSYVVGNCKPCLLVNNPNHQKKPFDLIYLD
HIGPLY VLVCVDACTRFTWLYPVRATNSNTTLSCLNFLVGAPKILHSDGGPAFT
AVKTQEWAHALGIKWEFSSPYHPQSSGVVER

>AciFLERV-1

QYPLNPGAVKEMDLIVRELLTLGVIRNSPIQAVKKPEGGWRPVINFKALNRRT
VANRASLINPQGTLKTLKLKPFKSCIDLANGFFSLRLTRGSQGKTAFTHKGRSY
VWERLPQGYKNSPNVFQAAVMDVLDGGATIYIDDVFIADDTEEQHLDRLQKI
VETAAGLKLNLKKCQFGR-KVDYLGFQVSQIEPPSSLNELQKVLGLCNYVRD
YVPGYQAKPLYWTAADQSNLEELRQAIALRLEPRSPTAKLVAEISCDEDSATV
KVSNEVTLWSYASVEVKFPPEEKELAVLARYWSSLKDLAQGQGIRVITESQVR
WEDILLDPDLEIFTDGSTAGLLELER--KRAKIITDSYYCAQALKEHEDLWKKIA
EDLEVVHQKHAGADPTRRELKKQVREIRRVLKDCVECGRYNAGRRTIKSTVS
ICMDVAGGKYLLVLVDSMSGY VAVKPVRQANGSSVVSMLDQCCGIPKELRTD
NGTHFRNAKVDQWCQENGVMRVYSPPYTPQANGVVER

>AliFLERV



QYPLHPEAVAEMDKIVKELHALGIIRNSPIQAVKKPEGGWRPVINFKALNRRT
VANRASLINPQGALKTLRVKKYKSCIDLANGFFSLRLARESQGKTAFTHKGKS
YVWQRLPQGYRNSPNVFQSAVLEILEDGASVYIDDVFIADDTEEEHLKRLEEV
VKSAAGLKLNLAKCQFGQ-FVNYLGFQVTQIQPPRCENDLQKILGLCNY VRD
HVPNYQAKPLYWTPKNQDDLDKLKEEIAVRLEPRNLTSRLVAEIFCENEDAMV
KVSNDITLWSTTSVEKKYPQEEKELAVLAKYWGSLKDLAQGQPIKVTTQSQV
RWEDILLDPDLEIFTDGSTAGLLELTR--KAARVVTDSYYCAQALKEHKELWE
KIAEDLDVEHQKHAGLLPTRRGLVKQMKQIQQVLKRCTVCGKYNAGRRTIKS
TISICMDVAGGKYLIVLVDSMSGFVVVRPVRKANGNSVVSMLDYCAGIPREL
RTDNGTHFKNVQVNRWCEQHGVMRVYSPPYTPQANGVAEC

>PlatyfishEFV

QYPLNPGAVEEMDKIVKELGALEIIRNSPIQAVKKPEGGWRPVINFKALNRRTI
ANRASLINPQGALKTLRVKKFKSCIDLANGFFSLRLARQSQGKTAFTHKGKSY
VWQRLPQGYKNSPNVFQSAVMEVLGDGATVYIDDVFIADDTEEEHLERLRKV
VETKAGLKLNLKKCQFGQ-FVNYLGFQVTNIQPPQSENDLQKILGLCNYVRD
HVPNYQAKPLYWTAANQQNLEELRRAIAVRLEPRSLSERLVAEISCENDDAMI
KVSNEVTLWSYTSVEKKYPQEEKELAVLARYWGVLKDLAQGQPVKVITQSQ
VRWEDILLDPELEIYTDGSTAGLLELVR--KSARLVTDSYYCAQALREHKDLW
KKIAEEIDVEHQRHAGVRPTRKELEEQVKQVQRVLRDCEVCGQYNAGRRSIK
STVSVCMDVASGKYLLVLVDSMSGFVTTKAARKANGNSVVGMLEQCSGIPK
ELRTDNGTHFRNSQVDQWCQKYGVMRVYSPPYTPQANGVVER

>exCFVrbi.6

-- TAIPYVDVIYLASDKLDVLWNSVVKLIQVEEGFVVNF
AKARIGFEEVKFLGFLIGVFPVPKTSRQLQVIMGTLNFARKTVPSFASAPLYWT
AVHSECLRALQEAVSAPLAHRKSSKDLDVTLQVSDSHFLATISNHICYITHTQP
ERKFNVVERTLTAVRYCLSKVSALAQGKIIHCYTGIPQQWRADQYRDDVQFFT
DGSAAELIAFQKALRSVMVCSDSTY VVSGFNSHRAHWRLIFSQVLVLHVRHG
SLHLNAATLCQHRSQAKKMVSDCLDCQRTNPKRTGHRPGQVVYMDHVGPR
HILVVLDSFTGFVFLFAQKRITAIVTVNRLAIVFGIFQFLCTDGGPAFKNAEVET
FCADHSVTHRFSYPHRPESNGMVER

>ERV-Spuma-Rbi

QYPVHKKFYNDLNIISQKLTQGVLFNSPLLPVPKPNGSTRMVIDYRVLNASSE
TVAAQTLNPASTIDNLPRPRWKATLDLANGFWSIPIS--TSPVTAFTFRGKQYQY
TRLPQGFKNSPVLFSAAVEELLQRNAVPYVDDIYLASDKLDVLWDSVVKLIQV
EEGFVVNFAKARIGFEEVKFLGFLIGVFPVPKTSRQLQVIMGTLNFARKTVPSF
ASAPLYWTAVHSECLRALQEAVSAPLAHRKSSKDLDVTLQVSDSHFLATISNHI
CYITHTQPERKFNIVERTLTAVRY CLSKVSALAQGKIIHCYTGIPQQWRADQYR
DDVQFFTDGSAAELIAFQKALRSVMVCSDSTY VVSGFNSHRAHWRLIFSQVL

VLHVRHGSLHLNAATLCQHRSQAKKMVSDCLDCQRTNPKRTGHRPGQVVY



MDHVGPRHILVVLDSFTGFVFLFAQKRITAIVTVNRLAIVFGIFQFLCTDGGPAF
KNAEVETFCADHSVTHRFSYPHRPESNGMVER

>ERV-Spuma.b-Ame

QYPTPLPAVPHIQKTITQLVDQGVIYNTPVLPVIKPDHTYRLVLDYRELNAHAR
TDAVQNLHSSGLLNNILRNKYKTVLDLGNGFFAQPLAPESYKYTAFTHRGKH
FOQMTRLMQGYKNSPGIFSSRIQTLLADNCWQYVDDIYCTDDDLEEHLERVDQ
IVRTSKGYIFNFKKSLIAHREVTFLGFTLTDLQSPRSLKQLQAMLGLLNYGRTY
VPNYAEKPLY WKSEHANILNHVYTLMTGPLQDRNPEKDLEVSLMPGKNAFA
YTMCNRIAYRSHIIPEQKFALEERILAAVQIILQKERSIAAGKTIHIITPTAQQWM
STRAAPDVQFYTDGSAGLLLALRQVVQPTLIVSDSDY VVRAFNTAKQLWQQ
VWKLLWVTHTTHFGINATTQLLQARRKQVKHYIANCTTCLQTTVDHTKKVP
FECMFMDHIGPKYLLIIVDSCTRYTWIYPQRNADCRTVIKDLRSLFAMVQTLY
ADNGPAFTGKAVQEAVTSMGAKLSFSTPFHPEGNGVVER

>ERV-Spuma.a-Ame

QYPVKPQAVAHMQTIVDQLMDQGVIHNSPVLPVLKPDGTYRFIVDFRILNAH
CKTEAVQNQHSSGLLANLHRCKYKTNLDLGNGYFTQPLSVESQKYTAFTFKG
THFQFTRIMQGYKNSPSTFSSRIQSLLADNCWQY VDDIYITHENLSEHLQEVD
RVIHTAKGYLINFKKSRIAHREVTFLGFTLSDIRPPTTLRQLQAILGLLNFGRSY
VSNFAEKPLYWLPEHTXILHQVYSLMTGPLQDRNTDKDLEINLVVGDNAFTY
TVCNLIAYKSHVTPELKFTPEEKILASVQMIIQKERPLAANRTIHINTPLAQQWS
ASQHAPDVKYYSDGSAGLLLALRQADKPTLVVSDSDYIVRAYNTSRQLWKQ
VWDLLWVMHTTHFGVSATAQLLLDRRQQVKIYIANCDTCLQTTVDHSKKSPF
EIQYMDHIGPKYILVIVDSCTRFTWMIPQKKADCKSVIQALRTVVAMTQTFHA
DNGPAFSGRALKKALEAWGTEMHFSHPFSPKSNGIVER

>PfoFLERV-2

QYPLNPGAVEEMDKIVKELGSLGIIRNSPIQAVKKPEGGWRPVINFKALNRRTI
VNRASLINPQGTLKTLRVKKFKSCIDLANGFFSLRLARQSQGKTAFTHKGKSY
VWQRLPQGYKNSPNVFQSAVMEVLGDGATVYIDDVFIADDTEEEHLERLQKV
IETKAGLKLNLKKCQFGQ-FVNYLGFQVTNIQPPQSENELQKILGLCNYVRDH
VPNYQAKPLYWTAAN-RDLEDLKKAIAVRLEPRSLSDRLVAEVSCEEDDAMIK
VSNKVTLWSYTSVEKKYPQEEKELAVLARYWSVLKDLAQGQPVKVITQSQV
RWEDILLDPELEIYTDGSTAGLLELGKRIKSARLVTDSYYCAQALKEHRDLWK
KIAEELEVEHQRHAGVRPTRKELEEHELWVQCVLRDCEVCGKYNAGHRTIKS
MISVCMDVAGEKYLLVLVDSMSGFVTVKAAKKANGSSVVGMLEQVCSAPKE
LRTDNGRHFRNAQVDQWCQKYGVMRVYSLPYTSQANGVVER

>PfoFLERV-1

QYPLNPEAVEEMDKIVRELSALGIIRNSPIQAVKKPEGGWRPVINFKALNRRTM
ANRASLINPQGALKTLRVKKFKSCIDLANGFFSLRLARQSQGKTAFTHKGKSY
VWQRLPQGYRNSPNVFQSAVMEVLGDGATVYIDDVFIADDTEEEHLERLQTV
IKTDAGLKLNLKKCQFGQ-FVNYLGFQVTNIRPPKSENELQQILGLCNYVRDH



VPNYQARPLYWTAENQQDLEKLRRTIAVRLEPRSLTDKLVAKISCEDDNAMIQ
VSNEVTLWSYTSVERKYPQEEKELAVLARYWSALKDLAQGQPVKVITQSQVR
WEDILLDPELDIYTDGSTAGLLELVKRVKRARLVTDSYYCAQALEEHTDLWK
KIAEELKVEHQRHAGVRPTRVELVEQDLWIQRVLRGCEVCGQYNAGRRTIKS
TVSICMDVAGERYLLVIVDSMSGFVIVKATRKANGSSVVGMLEQVCSSPKELR
TDNGTHFRNSQVDQWCQRFGVMRVYSPPYTPQANGIVER

>PreFLERV

QYPLNPGAVGEMDKIVKDLGSLGIIRNSPIQAVKKPEGGWRPVINFKALNRRT
VANRASLINPQGTLKTLRVKKFKSCIYLANGFFSLRLARQSQGKTAFTHKGKS
YVWQRLPQG-KNSPNVFQSAVMEVLGDGATVYIDDVFIADD-EEEHLVRLR--V
ETKAGLKLNLKKCQFGQ-FVNYLGFQVTTFSPL----SLQKILGLCNYVRDHVPN
YQARPLYWTAANQQDLEELRKAIAVRLEPRSLSERMVAEISCENDDAMIKVSN
EVTLWSYTSVEKKYPQEEKELAVLARYWSVLKDLAQGQPI-VITQSQVRWEDI
LLDPELEIYTDGSTAG-LELAKRIKSARLVTDSYYCAQALREHKDLWKKIAEEL
QVEHQRHAGVRPTHKELKEHELW-QRVLRGCEVCGQYNAGRRTIKSTISICM
DVAGEKYLLVLVDSMSGFVTVKAARKANDNSVVGMLEQVCSAPKELRTDNG
THFRNAQVDQWCQKYGVMRVYSPPYTLQANGVVER

>LerFLERV

QYPLNPGAVEEMDKIVTELSALDIIRNSPIQAVKKPEGGWRPVINFKALNRRTV
ANRASLINPQGALKTLQVKRFKSCIDLANGFFSLRLAKQSQGKTAFTHKGKAY
VWQRLPQGYKNSPNVFQAAVMDVLKDGVTIYIDDVFLADDTEEEHLQRLRQ
VVETEAGLKLNLKKCQFGQ-FVNYLGFQVAQVRPPTSENDLQKILGLCNYVR
DHVPNYQAKPLYWTATDQQNLGRLKAVIAIRLEPRSLTTRLVAEVSCEDDDAV
VKVKNEVTLWSYTSVEKKFPQEEKELAVLARY WGTMKDLAQGQGIKVITQS
QVRWEDILLDPDLEIYTDGSTAGLLELEKRVKTARIITDSYYCAQALKEHQDL
WKKIAECLDVVHQKHVGTMPTRKELEKQQLWVRQVLKDCNVCGRYNAGRR
TIKSTVSVCMDAAGEKYLLVLVDSMSGY VLVKAVRRITGSSVVSMLDQVCSV
PKELRTDNGTHFRNAQVDQWCQQNGVMRIYSPPYTPQANGVVER

>JSpaFLERV

QYPLNPGAVEEMDLIVRELSALGIIRNSPIQAVKKPEGGWRPVINFKALNRRTV
ANKASLINTQGTLKTLQVKKYKSCIDLANGFISLRLARVSQGKTAFTHKGRAY
VWNRLPQGYKNSPNVFQSAVMDILEGGATIYIDDVFIAEDTEEEHLKKLRQVV
ETAAGLKLNLKKCQFGQ-FVNYLGFQVSQIQPPTTLNELQKILGLCNYVRDHV
PGYQAKPLYWTATDQSHLEELKDAIALRLEPRSLDTRLVAETSCEEDDAVVTV
SNEVALWSYTTVERKYPPEEKELAVLARYWSALKDLAQGQGIRVITQSQVRW
EDILLDPDLEIYTDGS-RGLLELEKRVKRARIITDSYYCAQAMNEHRDLWKKIA
EDLEVIHQRHVGTLSTRKELEKQQLWIRQVLKDCEACGRYNAGRRTIKSTVS
VCMDVAGEKYLLVLVDSMSGY VIIKPVRKANGNSVVSMLDQACSHPRELRTD
NGTHFRNAKVDLWCQEQGVVRIYSPPYTPQANGVVER

>LcaFLERV



QYPLNPGAVEEMDTIVKELSALGIIRNSPIQAVKKPEGGWRPVINFKALNRRTV
ANRASLINPQGTLKTLQVKRFKSCIDLANGFFSLSLARQFQGKTAFTHKGKFY
VWQRLPRGYKNSPNVFQSAVMEVLDGGATIYIDDVFIADDTEE
-- FNYVRDHVPNYQAKPLYWTATDQDNLEKLKQAI
AVRLKPQSQTTRLVAEVSCEEEDAVVKVSNEVTLWSYTSVERKYPPEEKELAV
LAKY-GALKELAQGQGIKVITQSHVRWEDILLDPDLEIYTDGSTAGLLEMEKRI
KRARKIT-SHYCAEALKEHQDLWKKIAEELDVVHQKHAGTLPTWKELEKQQI
WIRKILKDCEVCGQYNAGRRTIKNTI---MDVAGEKYLLLLVDSRSGY VVIKPV
RKANGSSVVSILEQICSNPKELRTDNGTHFRNAQVDQ-CQRNGVSRVYSPPYT
PQANGVVER

>JXFheFLERV

QYPLNPGAVEEMDKIVKELKALEIIRNSSIRAVKKPDGGWRPVIIFKALNRRTV
ANRASLINPQGALKTLRVKTFKSCIDLANGFFSLRLAKQSQGKTAFTHKGKCY
VW-KLPQGY-NSSDVFQSAVMEVLGDGATVYIDDIFITDDTEEEHLERLQKVIE
SAAGLKLNLKKC-FGQ-FVNYLGFQVSG-SGPRDLKDLQKILGLCNY VRDHIP
NYQAKPLYWTALNQHDLNQLKKAIAVRLEPRSLTSRLVAEISCEDEDAMIKVS
NE-----YTSVEKKYPQEEKELAVLAKYWSALKDLAQGQPLKVTTQSRVMWED
ILFDPDLEIYTDGSTAGLLELIKRVKRAKIITDSYYCAQALKEHHDLWKKIAED
LQVEHQRHAGVLPTRKELEDQELWNRRVLRDCEVCGQYNTGRRTIKSTVSVC
MDVAGEKYLLVLVD-MSGY VTVKAAKKANGSSIVSMLEQVC-VPKELRTDNG
THFRNSQVDQWCQRFGVVRVYSPPYTPQANRVLEH

>CseFLERV

QYPLNPGAVQEMDMIVQ---ALGIIRNSPIQAVKKPEGGW-PVINFKALNRRTVA
SRASLINPQGALKTLKVKKY-SCIDLAN-FFSLRLTRQSQGKTAFTHKGKAYVW
QRLPQGYKNSSNVFQSVVTDVLDGDVTAHIDDVFIADDT-EEHLEKLKQVIQT
DTGLKLNLKKCQLGR-FVDYLGFQVSQITPPCSENDLI------- IMADHVPSYQAK
PLYWIATDQKNLEELKNITAIRLEPQSLTTKLVAEISCDGDDAVVTVSNEVTLWS
YITIERKYPPEEKELAFLAKY WSAIK-LAQGT-IKMITQSQVR--NILLDPDIEI--D
GSTASLIELEKRRKRAKIVIN--YCAQALNEHKELWTKIAEDLEIVHQKHAGTL
PTRQELDKLDLWIRKVLKDCKMCGQYNAGRRFIKSTVSISMDVAGKKYLQVI
VDSISGFVFVQPPRKANANSVVVMLENVCSHPKELFTDNGTHFRNAKVDCW
CQOQNGITRVYSPPYTPQANGVVER

>DrFV-1

QYPINRNALPEIKITIEELKRKGIIKNSPIQAVAKPDGGWRLVTNYKALNKQTVP
DTRYLINARDATGAAPEGRLLSKIDLANGFWSVPLKPESRARTAFTFENKQYV
YNVLPQGFKNSPNAFQAIMMEILKGPVVVYIDDILIVINDEEEHLKILDETLST
KEGFRLNYKKMEIAK-DVEFLGFQITELRGKESLKQLQSMLGTLNFVRDLIPG
YAAKPLY WNEKLSEIKAKLIDEASGRLVRRDETTPLVVKIANTEDEELIIFNEQ
VCFISSTANQRKLENMTDILATLAKSLITLKCLALDQPIIVKAKGEGKWTVILN
DTQFQFYTDLSKAFRKALEKALFKCFMVTDSDYIYQAVEEQADDWKYVIDETP
TVLHQTHPTTKYLALYCHALKSEY YKIKVNCPNCRKAIDSRFSIKTDHEISMD



FAGKCYFLLITDNASEYTQIFPCKQATEEVVIESLQQFKGIPNRVRADGAFNLS
GRKVEQFIKDSGAKLIKSVKYQPSSNGIAER

>PprFLERV-1

QYPINKKAIPEIEETIKELGQLGVIKNSPLQAVPKSDNSFRLVTNFKSLNKVSEP
DTRYLINAKDVTNGLPKGKILTKIDLANGFWTVPLTENSMAKTAFTFKTKSYC
YTRLPQGYMNSPNAFQSIVVSLMEGPVTVYIDDLLIVNDDPDEHLKIVDEVLTI
KVGFKPSYKKIEIGK-GVDFLGFATTDLRKNSPTKGLQSFMGHMNFIRDLIPGY
AAKPLYWNDELEKIRLEL----SGKIARREPDQKLVVCVENTEDEMELVLYNDIQ
FMSYPANQLKQEPASDILATIAKCLIPIKTIAVDQQIIVESKTQLKWTKVLQDTQ
HNFFTDGSSAALRHMKATTVNAIIVIDSDY VNKALTEQAVLWKEIVEKPRVLHQ
SHPSLSYMAKY CKATGLKYLKIRKKCPECRKVMTSRYAIKTDKEISIDFAGNC
YFLVIVDNCSNFLQIYPCKQATSSVVVESLKDWIKYPMRIRGDNASNLTGREV
EEYCDKIGVKLINSIKYQPASNGCAEN

>PprFLERV-2

QYKINSRAEKEIGETIKELTDQGIIRNAPIQAVEKGDQTFRLVTNFKALNRVTVP
DTRYLVGA------ LDEIRWLSKIDLANGFWSVPLAKESQGKTAFTFQGDQYVYT
RLPQGYKNSPNVFQSMMIETLAGPVTLYIDDILVATETEAEHMKLLEQTLDTA
AGLKPSLKKMEIGK-HVDFLGF-LGKSGPPKSRKQLQSLLGTLNFIRELIPKYSA
KLLYWTNEMEIARVKLLE--SGELERRDEVVPLIVDVREAEQEVTLTVSNRIAF
LTHTQSMLKYNGPERVLAAVTKRLLQLKATAKEQPIEIYSHAGEQWNLILGDN
QLEWFTDGSTAALEKAVELHREIVLTCDSEY VADGLNKHKEQWEKIAETVHC
YHQVHPSYNMIQMELRLRNLIYGEVKRECKICRKFMTAKGELPKEYEVSIDFA
GNCYFLLAIDNHTKKKMIWPMRSAVEKNVVECLKEWIKWMVSLRADGAHNI
SGKLVEDFCRENKIVLTKSIPYRPETNGIAER

>CcaFLERV

QYKINSAAVNDIRETIKELTEQGIIRNAPLQAVPKADGSWRLVTNFKALNKVT
VPDTRYLINCETCADIGRDRNWLSKIDLANGYWSIPLAEESCKKTCFTFDGDQ
YEYRFLPQGYRNSANAFQSSMLKILAGPVPV-IDDILLAMSSEDEHLELLDRTL
GAAAGLKPSLKKMEIGK-HVDFLGFKLGKADPPKT-RQLQSLLGTLNY VRELI
PKYSAKVLYWTENMENARLRLIQMASGELERREDQVPLSVHV--TEQDGELTL
ANYIAFLSHQPSMKKFSEAEHVLASVTKWLLQLKAIVKEQPIIVFSMAGEHW
E-VLGGNQFDWFTDGSLAVLQKAVEFHKEIILTSDSEYIVQGVQKHKEQWEKI
NKQEVDVHFTHLSVNMVQMELRLRNL-SREVRKDCKVCRIYD------ FKGVTQ
SLSIAGNCNFLLAIDNHRKEIMIWPMKSALEENVVKCLSEWIKWMESLRADG
AHNISGKLVEKFCKDNKIILTKSVAYRPQSNGIAER

>PmaFLERV

QYPLNPDAEEELGRTIEELLKLGVIAIMPIQAVPKKDGTFRPVHNLKELNRITQ
KDVROQNLNPRKSLEFLPAKTYKSVIDLSNGFWSCKLEHYSTYKTCFQHKGKG
YRWLSLPQGYVNSPVVFQEQMEKIMEGDVTVYVDDIYWTTDSQEEHFYMLD
EILKKEAGMKIGLKKCQIGV-SVKYLGFTINNIPVPKTLLDLESAMGKLIYVSG



HIPHFAAMVIHNRELTPEELTEWDTLIAVELEPREAQTPLRVETELTDRGGTLW
VYNESLLISKVPTELRYTGLEKELSLLYAAYKGLKKYGDPESVDIRTTWPLKW
QMLLIDPKWQFYTDGSEAALAWADRKFRDIKIISDSKY VVEGFDQHMEQWIV
ISQRIWVEHIYHAGQERITRWFKRQGILY QEIKRACERCALKGGMRKKIKCAT

HISMD-VGHEKFLIIVDNAGGYTRVYPIKRESANEAVKCLCEY VTP---------------

>AciFLERV-2

QYPLRKEAEEEIMLTIKELEAQGILVLTPIQAVPKPDKTYRLVHNLKALNDVTV
KDERVIINPQKAVRETELGEFITTIDLANGFWSIPLTESSSQKTAFQIKGTAFRW
KVLPQGLCLSPNIFQEIVEKTLEGKCTVYIDDILISHNDKEEHIECVKEVAKTEA
GFKIGIKKLVIAS-QATYLNFDMTNLTLPETVLQAEGLLGKLEY VRNHIPHFAA
KPLHDRKLTGEKEAARLLITAEKLKPIR-NVPTQIEMQVDAEGGNARCIQEVLF
ESVTDAEEKFADEEKELTLMYKLWPYWRSKGQITFITVANGNNVKWNTLLQ
DPEVKIYTDGSEAALREAKNRLKRFHTVTDSCY VKDAVDFHTEQWRQIVNLV
TVEHIHHSGWQRMLIRLNELKVSYREVKQQCEVCAERPGLRAQINTEEHFSA
D-VGHNKFLVIQDNGSGACHV VPIKTLTAQESVKALAQAIMSIKSLRTDNATHF
VNAKVRDLLERTGIRHIKSIPYVSQTNGVAER

>NfuFLERV

QYPIR-DGRDEIRCTLAELKEKGIECLPIQAVPKPDGTYRLVHNLKVLNRLTPH
DVRKTFDPYMQLRTMPIKKYKTCIDLANGFWSVPLAQESRAKTGFTFEGKHF
QWCVLPQGFVNVPNLFQGIVQSYLEDPVVQYIDDLFFTHDCESEHLKTLDEV
VTTCAGFKLNLKKSQLGR-TVTFLGFEVSNITPPHDLLTLEGVIGQLQYISSNV
RDFRIDPIMNRKLSSQELETYQAVMLVNLSNREHHEPLAVRVIVGQDFTECLF
QONYITCKGYKPTESRYTPSEKVLTTLMKHKDMMFALAGSQKIIQSTDYMKW
EMLLANPQIHVYTDGSTAALADACKLLRSVRLVTDSKYVTDGLDGHADLWT
LVSCQIQVTHVNHVGALRLREIFKKEKISTARVKATCEPCKLKGGAQPPIMCD
VHFSTD-VGYKFFLVIKDWTGDQSKIIPLKRVTGNTVSMALSHL---PLSLRSDG
GPEFKNDKVSCLLESRGIRHIFSIPYESHTNGIAER

>NviFLERV

QYPIKREAKASVKEILTHLENQDVIENNPLFPVAKPDHSYHIVLDYRHLNSHTR
SFAIHNTHSSTLVNNLTRKKYKTTLGISN-FFTQNLAPESQDWSTFTCLGIQYKF
WRLPMGYKNSLGVFAVRIIELLQLDAVSYIDYTY VIDDEMQQHLARVDRIIISA
SGYKINFKKSKIAF-FVLFLGYKLNVLQDPNTLTKLHSLLNFLNFGRRYIPEYAI
KPLYWTDAHTDILRSLQRDLELHLHTRDNTTNLEIRVSPSATGFTYMTFNEMA
YKSHLSVEMRFASTDFFFTAVQMAILKERPLAQGKRIIVVTPVPAQWAASLTSV
DVDFYIDCTTSLVLALTHADILTLIISDSHYCVRAYE-HKTLWVQVATQTHVVH
TLHVGVQATITLLQQQYKEARKY VLECDICQQIKTSTILFISDKCAYLDRCGAK
YILVAVDSCSRFLWVWPQRSADARTVIKDLRVL---CRTFHADQGPAFASKAYR
EALESLGVQIHYSSPYRPEGNSVVER

>exNFVtwe.34



-- LFPVAKPDHSYRIVLDYRHLNSHTRTFAIQNAHSTALIN
NIVRKKYKTTLDISNGFFCQNLAHESRDLSAFS-FGSQKRFCRLPQGYKNSPGL
FSARVTSILHDEALSYVDDIYLTDDDLYIHLVRVDRIILGNFGYKFNFRKSKIAF
LSVLFLGYELSNLHPPNTLKKLQSLLGFFNFGRTYIPDYAQKPLYWTVEHTRIL
RDLQQDMAKHLHTRDNKTNLVIRITAGAIGFTYVTFNEIAYKSHLNAEQRFAP
TEKILTAVQMAVIKERPLAQGKRIIVVTPVPAQWATSLTSTDVEYYTDGSAALL
LALEHTEVLTLIVCDSYYCVQSYNDHKILWGKVADSVHVTHTAHAGVQATIT
LLQQRYKGTRQY VLCCDICQQIKGSNIKRRPLQCVYLDHCGPKYILVTVDSCS
RFLWVWPQRSADARTVIKDLLIFIGTVAAFHSDQGPAFASKAFRDTMGTMGV
ELHYSSPYHPEGNSVVER

>exNFVtwe.41

-- KKYKTTLDISNGFFCQ
NIAPESRDLTSFSALGSQKKFCRLPQGYKNSPGLFAARVTSILHDEALSYVDDI
YLTDDELLQHLSRVARIVVGAIGYKFNLKKTKIAFLSVLFLGYELSSLQPPNTIR
KLQSLLGFLNFGRSYIPDYASKPLYWTVEHTRILRDLQTDMAQHLHTRDNKT
HLVIRVIPGAIGFTY VIFNEMAYKSHLMAEQRFAPTEKILTAVQMAVIRERPLA
QGKRIIVVSPIPAQWATSLTATDVDYYTDGSAALIMALEHADQPTLIVCDSYYC
VQSFNEHRLLWGKIADNVHVVHTAHAGVAATISLLQARYKQTKQYVLCCDIC
QQIKGSTAKRKPLQCVYLDHCGPKYILVAVDSCSRFLWVWPQRSADARTVIKD
LRVFIGTVAAFHSDQGPAFASKAYKEAMGSLGVQLHYSSPFHPEGNSVVER

>exNFVtwe.17

-- KKYKTTLDISNGFFCQ
NIAPESRDLTSFSALGSQKKFCRLPQGYKNSPGLFAARVTSILHDEALSYVDDI
YLTDDELLQHLSRVARIVVGAIGYKFNLKKTKIAFLSVLFLGYELSSLQPPNTIR
KLQSLLGFLNFGRSYIPDYASKPLYWTVEHTRILRDLQTDMAQHLHTRDNKT
HLVIRVIPGAIGFTY VIFNEMAYKSHLMAEQRFAPTEKILTAVQMAVIRERPLA
QGKRIIVVSPIPAQWATSLTATDVDYYTDGSAALIMALEHADQPTLIVCDSYYC
VQSFNEHRLLWGKIADNVHVVHTAHAGVAATISLLQARYKQTKQYVLCCDIC
QQIKGSTAKRKPLQCVYLDHCGPKYILVAVDSCSRFLWVWPQRSADARTVIKD
LRVFIGTVAAFHSDQGPAFASRAYRDAMASLGVQLHYSSPFHPEGNSVVER

>exNFVtgr.88

QYPIKRDAKSQIKEILSQLEYQGVIMNNPLF-ILKLDQSYRIVLDYRLLNSHTRT
FAIQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPESKDCTVFSALGFQKREFS
RLPMGYKNSPGVFAARIISILHEEALSYVDDIYLTDDEIRPHLEGVSCILRSLG
YKFNFKKSKIAYLSVLFLGYELSHLQAPNTLKKLQSLLGFLNFGRTYIPDYAQ
KPLYWTSEHSAILRSLQSDLAQYLRTRVNTTNLVIRVLPSANGFTYLTFNEMAY
KSHLPAEMRFAATEKILTAVOQMAILKERALAQGKRLIVVSPVPAQWAASLTAV
DADFYTDGSAALLLVLMHADLFTLMVTDSYYCVRAYNDHKTLWVQVATQT
HVVHTAHAGVHATISLLQQRYRDARTFVATCDICQQIKVSTVARKPFGCVYLD
HCGPKYTLVAVDSCTRFLWVWPQRSADARTVSKDLQVFVGTCCVVHSDQGP
AFTSKAYRDAMDSLGVQVHYSSPYRPQGNSIVER



>exNFVtgr.86

QYPIKRDAKSQIKEILSQLEYQGVIMNNPLF-ILKLDQSYRIVLDYRLLNSHTRT
FAIQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPESKDCTVFSALGFQKREFS
RLPMGYKNSPGVFAARIISILHEEALSYVDDIYLTDDEIRPHLEGVSCIILRSLG
YKFNFKKSKIAYLSVLFLGYELSHLQAPNTLKKLQSLLGFLNFGRTYIPDYAQ
KPLYWTSEHSAILRSLQSDLAQYLRTRVNTTNLVIRVLPSANGFTYLTFNEMAY
KSHLPAEMRFAATEKILTAVOQMAILKERALAQGKRLIVVSPVPAQWAASLTAV
DADFYTDGSAALLLVLMHADLFTLMVTDSYYCVRAYNDHKLLWVKVTDLT
HVTHTAHAGVHATISLLQQRYRDARTFVATCDICQQIKVSTVARKPFGCVYLD
HCGPKYTLVAVDSCTRFLWVWPQRSADARTVIKDLQVFVGTCCVFHSDQGPA
FASNAYRDAMDSLGVQVHYSSPYRPEGNSIVER

>exNFVtgr.83

QYPIKRDAKSQIKEILSQLEYQGVIMNNPLF-ILKLDQSYRIVLDYRLLNSHTRT
FAIQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPESKDCTVFSALGFQKREFS
RLPMGYKNSPGVFAARIISILHEEALSYVDDIYLTDDEIRPHLEGVSCIILRSLG
YKFNFKKSKIAYLSVLFLGYELSHLQAPNTLKKLQSLLGFLNFGRTYIPDYAQ
KPLYWTSEHSAILRSLQSDLAQYLRTRVNTTNLVIRVLPSANGFTYLTFNEMAY
KSHLPAEMRFAATEKILTAVQMAILKERALAQGKRLIVVSPVPAQWAASLTAV
DADFYTDGSAALLLVLMHADLFTLMVTDSYYCVRAYNDHKLLWVKVTDLT
HVTHTAHAGVHATISLLQQRYRDARTFVATCDICQQIKVSTVARKPFGCVYLD
HCGPKYTLVAVDSCTRFLWVWPQRSADARTVIKDLQVFIGTCRVFHSDQGPAF
ASKAYHDSMDSMGIEVHYSSPYRPEGNSLVER

>exNFVtgr.85

QYPIKRDAKSQIKEILSQLEYQGVIMNNPLF-ILKLDQSYRIVLDYRLLNSHTRT
FAIQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPESKDCTVFSALGFQKREFS
RLPMGYKNSPGVFAARIISILHEEALSYVDDIYLTDDEIRPHLEGVSCIILRSLG
YKFNFKKSKIAYLSVLFLGYELSHLQAPNTLKKLQSLLGFLNFGRTYIPDYAQ
KPLYWTSEHSAILRSLQSDLAQYLRTRVNTTNLVIRVLPSANGFTYLTFNEMAY
KSHLPAEMRFAATEKILTAVQMAILKERALAQGKRLIVVSPVPAQWAASLTAV
DADFYTDGSAALLLVLMHADLFTLMVTDSYYCVRAYNDHKLLWVKVTDLT
HVTHTAHAGVHATISLLQQRYRDARTFVATCDICQQIKVSTVARKPFGCVYLD
HCGPKYTLVAVDSCTRFLWVWPQRSADARTVIKDLQVFIGTCRVFHSDQGPAF
ASKAYRDSMESMGIEVHYSSPYRPEGNSLVER

>exNFVtgr.84

QYPIKRDAKSQIKEILSQLEYQGVIMNNPLF-ILKLDQSYRIVLDYRLLNSHTRT
FAIQNTHSTALVNNIGRKEIKTTLDISNGFFSQNLAPESKDCTVFSALGFQKREFS
RLPMGYKNSPGVFAARIISILHEEALSYVDDIYLTDDEIRPHLEGVSCILRSLG
YKFNFKKSKIAYLSVLFLGYELSHLQAPNTLKKLQSLLGFLNFGRTYIPDYAQ
KPLYWTSEHSAILRSLQSDLAQYLRTRVNTTNLVIRVLPSANGFTYLTFNEMAY
KSHLPAEMRFAATEKILTAVQMAILKERALAQGKRLIVVSPVPAQWAASLTAV
DADFYTDGSAALLLVLMHADLFTLMVTDSYYCVRAYNDHKLLWVKVTDLT



HVTHTAHAGVHATISLLQQRYRDARTFVATCDICQQIKVSTVARKPFGCVYLD
HCGPKYTLVAVDSCTRFLWVWPQRSADARTVSKDLQVFVGTCCVVHSDQGP
AFTSKAYRDAMDSLGVQVHYSSPYRPQGNSIVER

>exNFVtwe.30

QYPIKHEARAPVKEILTQLEYQGVIMNNPLFPVAKPDHSFRIVLDYRHLNSHTR
TFAIQNAHSTALINNIVRKKYKTTLDISNGFFCQNLAEESRDMSAFS-FGSQKRF
CRLPQGYKNSPGLFSARVTSILHDEALSYVDDIYLTDDDLYIHLVRVDRILGNF
GYKFNCRKSKIAFLSVLFLGYELSNLHPPNTLKKLQSLLGFFNFGRTYIPDYAQ
KPLYWTVEHTRILRDLQQDMAKHLHTRDNKTNLVIRITAGAIGFTY VTFNEIAY
KSHLNAEQRFAPTEKILTAVQMAVIKERPLAQGKRIIVVTPVPAQWATSLTSTD

VDYYTDGSAALLLALEHTEVLTLIVCDSYYCVQSYNDHKILWGKVADRVHVT
HTAHAGVQATITLLQQRCRRTKQY VLCCDICQQIKGSNIKRRPL




Data set S4. The alignments used to build the phylogenetic trees for Env r

epresented in Fig.3

>exNFVtwe.26

SQQDAAARLRQIDQKNLQKALAVVDNGMNILSDRIYTLNNIVSSAIDIIQSDVS
SLHLGQDQIRSIMQLGWTLQTLKAGRVPWQHVSVRDIFFTFNLTRQQQLMAK
KEATYVMLNIEKLEKLPAEWLIHGVINLPISTLQFTSCLKHVPVGRYERLGDSY
IHEVWELPFKYKCLSGMKEVFLSGSECSVGHSMICKQLSLHGACNASAALAC
YLKGVPVPVIRPVFQVLSNGSYVLLNSEDCCGMRAGIVYIVSVSMIVTCCGNV
LFPPTRQTEVAEWPHIATSNVNFDKLSRLKALLFQKHVALTSASETYALQVA

>NviFLERV

SKLDAAIRLHQIDEDNMNKVLGVVDNSINTLSSRIYDLENVFSSVIDIVQSDVS
TFYHVQTQLRPILDFSWTLQTLKSGKVPWSYLNVSSLFSRFNLTRSQRLMAQK
SATYTMLHLEKLERLPTVWLIHGVITLPIATFKFTDCMKYIPFRSCTKIADSYIH
EKWFLPFLYRCYSGEKEVFLSVRDCSLGHSLVCQEITVHGACTASTPLSCALR
GLPVSFIAGKTHVLVNGSYVMLNEMDCCGMIAGIPYIVTVSHPVTCCGVLIFP
PSHKTLESSWPHIPTONYNFDKLSRLKALLFHKKVYLTSACETFNLQVA

>exNFVitgr91

-- LNWMLQTLREGRVPWG
YLNTLILFSQFNLTHTQQIMAQKSASYVMLHLERLDTLPATWLIHGIHTLPISTF
TFSSCMEYIPLGSFVPLGDGYLHEVWSFPFQYRCWRLDHEVFLSVADCSHGRS
MTCAQITVHGACNISVPLSCVLKGTPVPAIVPY VRMLYNGSTVLITNRECCAM
QAGIPYLVSVSGTITCCDVPLFPPPHSVIDTVWPAISTFSPNLDRMSRLKALLFR
EKVQLTSASETFKLQVA

>exNFVtgr.99

SQIEAAVKIRQIDQDNIEKVFNVIDNSMNTLSSRIYSLSDIVSSVIDVVRDDVTQ
LYHGQSQMKSVMRLNWMLQTLREGKIPWSYLNVTALFSQFNLTVKQQLMA
QKSASYLMLHLERLDTLPATWLIHGLISLPIATLTFVSCMEYIPVGYFVPLGSGF
LHEVWSFPFKYRCWRLDREVFLSVSACSHGHSLSCAHITIHGACNITVPLSCL
LKGTPVSEIISTARVLYNGSTVLVNDRECCAMRVGIAYLVTVSNTLTCCDVHLF
PPTHNLVDRVWPTINTCTTNLDRMSKLKALLFHKEVQLTSATETFKLQVA

>exNFVtgr.100

SQIEAAVKIRQIDQANLEKVFNVIDNSMNTLSSRIYSLSDIVSSVINVVR-DVTQ
LYHGQSQMKSVMRLNWMLQTLREGKIPWSYLNVTALFSQFNLTVKQQLMA
QKSASYLMLHLERLDTLPATWLIHGLISLPIATLTFVSCMEYIPVGYFVPLGSGF
LHEVWSFPFKYRCWRLDREVFLSVSACSHGHSLSCAHITIHGACNITVPLSCL
LKGTPVSEIISTARVLYNGSTVLVNDRECCAMRVGIAYLVTVSNTLTCCDVHLF
PPTHNLVDRVWPTINTCTTNLDRMSKLKALLFHKEVQLTSATETFKLQVA

>exNFVtgr.9



SQIEAAMKIRAIDQQNLNKVLNVIDNSMNTLSSRIYGLNDIVSSVLDVVNDDV
SNLYQGQSQLKSLMSLNWMLQKLREGKVPWTYLNSSALFAQFNLTSTQRLL
AQKSASYLMLHLERLDTLPATWLIHGLITLPIASFHFSSCMEYIPVGSYVPLGK
GYLHETWSFPFKYRCFRSDLEVLLSVSDCRHGHSLVCTNINIHGTCNNSAPLA
CVLKGTPVNEILPVARILYNGSTVLINDRPCCAMQAGVAYMVTVSNALTCCDV
ALYPPTLGQLDKIWPSVNTFSTNLDRLSRLKALLFHKEVRLTSASETFKLQV-

>exNFVtgr.8

SQIEAAMKIRAIDQQNLNKVLNVIDNSMNTLSSRIYGLNDIVSSVLDVVNDDV
SNLYQGQSQLKSLMSLSWMLQKLREGKVPWIYLNSSSLFAQFNLTSTQRMFA
QKSASYLMLHLERLDTLPATWLIHGLITLPIASFHFSSCMEYIPVGSY VPLGKG
YLHETWSFPFKYRCFRSDLEVLLSVSDCRHGHSLVCTNINIHGTCNNSAPLAC
VLKGTPVNEILPVARILYNGSTVLINDRPCCAMQAGVAYMVTVSNALTCCDVA
LYTPTLGQLDKIWPYINTFTTNLDRLSRLKALLFHKEVRLTSASETFKLQV-

>ERV-Spuma.b-Ame

TWKEVILAIQXTEQEAVKEGFKAADENFYQLQQGLYILRDVVTSVIGTLXHDL
SAIRNDQQAASSLTLVSNFLDTLTRGVPXWXLITWPNQMNELNLTKRAKRQA
MKRTSYTLLSTLSKKFYSQSWTIHGILDIPVASVSTMYCHALMNWGTMHRVE
GQWIRSSYVVPYTHACVEDPTVRLYALVNCVGAARLQCQEVTRKNPCSQ-XV
DECXLHADKMGTFSSKAHLLPNGSYVVQFNTSCCNIPKGVTTLITVTSTVKCC
GYXLTPPVQVRPTQLWPKLVLQXMDFPVLTLRLAELSKMKIIIKSTAQTFEEAA
S

>ERV-Spuma.a-Ame

TWSQAIMQILQTESEAVQRGFHVSDANDQALQQGFYALRDVITDVVGLIQND
LSIIRNDQEASVSLSVVTDFLDTLSRGVPDWNVISWPEQIQALNLSKVATRQA
MSGSTFLLLSVLAKSVVATNWIVHGVLDIPIQTAPSIICQELHSWGNVHWVND
TWIREDYVVPYSHACVARPXLTLYSLRDCKGSTRIMCEHAEPVNSCDS---SKC
TLHIAPIDSFYCKAHRLQNGSYLVHFNQSCCHVPIGIPTLITVGTQVKCCGFILD
PPSPFQLKSLWPGXNLQKLEYPKLSLYIAKLLKMXLEVXSTEDTYLQAHS

>SIoEFV

PNTQRLEKVSLMMANSTATVSKLSDLNEYLFADGLHILKDHVVTLLEANMKD
TQHIDELTTAMLILSYIQNFRIPSTEGRIDWRILNGTWINEGLNIPHHGMQIVKR
MSCSNIYDIKKTIK--SIWEIGIY YQULPNKVFYTNWQVLNIGHLVKTGTQLTLT
KIHQPYTHIS-ECSELY YLEPKGCEQRDYLICEEINLHQTCGNKT-SKCPVTGKA
V--PYLEFIPLKNGSYVVMSYTIDCNIPPYQSSIFTINDTVTCFEKILKKHLEF-------
-HIPKIQLRLPHLVGILAKLKKIEVKATDTWASIEEQIE

>SFVppy

NNYVKLRSMGYSLTGAVQTLSKISDINDENLQQGLYLLRDHLVTLMEATLHDI
SLMEGMLAVQHLHTHLNHFKTMLLERRIDWTFINSDWLQQQLQQPTDHMKII
KRTARSLVYYVEQTSNSPTSWEVGIYYEIIPKHIYLNNWQIKNIGHLIHSAGQL



THVTIDHPYEILNRECEETKYLHLEQCIKQDY VICDIVERVQPCGNTTGTDCAV
YAKAIKSPYTEILPLKNGSYLVLSDSTSCNILPYIPSIVTVNETVECFGVLFKKPL
TAERKTDTPHIPPLRLRLPHLLGITAKLKNIKIEVTSTQENIKDOQIE

>SFVpve

NNYAKLKSMGYALTGAVQTLSQISDINDENLQQGIYLLRDHVITLMEATLHDIS
VMEGMFAVQHLHTHLNHLKTMLLERRIDWTYMSSAWLQQQLQKSDDEMKYV
IKRIAKSLVYYVKQTYNSPTAWEIGLY YELTIPKHVYLNNWNVVNIGHLVQSA
GQLTHVTIAHPYEIINKECTETKYLHLKDCRRQDY VICDVVEIVQPCGNSTDS
DCPVWAEAVKEPFVQVNPLKNGSYLVLASSTDCQIPPYVPSIVTVNETTSCYG
LNFKKPLVAEERLGEPRLPNLQLRLPHLVGITAKIKGLKIEVTSSGESIKDQIE

>SFVggo

NNYSKLRSMGYALTGAVQTLAQISDINDQNLQQGIYLLRDHIVTLMEATLHDI
SIMEGMFAVQHVHTHLNHLRTMLMERRIDWTYMSSSWLQTQLQKSDDEMK
VIKRTARSLVYYVKQTYNSLTAWEIGLY YELIIPRHIYLNNWQVVNIGHLIKSA
GQLTHVTVSHPYEIINRECSNTLYLHLEECRRLDY VICDVVKIVQPCGNSSDSD
CPVWAEPVKEPHVQISPLKSGSYLVLASSTDCQIPPYVPSVVTVNETTQCFGVT
FKKPLVAEEKTSEPQLPHLQLRLPHLVGIIAKIKGIKIEVTSSGESIKDQLE

>SFVmcey

NNYERLRSMGYALTGAVQTLSQISDINDERLQHGVYLLRDHVVTLMEAALHD
VSIMEGMLAIQHVHTHLNHLKTMLLMRKIDWTFIRSDWIQQQLQKTDDEMK
LIRRTARSLVYYVTQTSSSPTSWEIGIYYEIVIPKHIYLNNWQVINVGHLLESAG
HLTHVKVKHPYEIINKECSDTQYLHLEECIREDY VICDIVQIVQPCGNATESDC

PVTALKVKTPYIQVSPLKNGSYLVLSSTKDCSIPAY VPSVVTVNETVKCFGVEF
HKPLYAETKTSEPQVPHLKLRLPHLTGITASLQSLEIEVTSTQENIKDQIE

>SFVcae

TNIEKLRSMGYSLTGAVQTLSQISDINDERLQQGVSLLRDHVVTLMEAALHDI
TIMEGMLAIQHVHTHLNHLKTILLMRKIDWTFIKSNWIKEQLQKTEDEMKIIR
RTAKSLVYYVTQTSSSTTSWEIGIY YEITIPKHIYLNNWQVINIGHLVESAGHLT
LIRVKHPYEVINKECTYEQYLHLEDCISQDYVICDTVQIVSPCGNSTTSDCPVT
AEKVKEPYVQVSALKNGSYLVLTSRTDCSIPAY VPSIVITVNETVKCFGVEFHKP
LYSESKVSEPQVPHLKLRLPHLVGIIANLQNLEIEVTSTQESIKDQIE

>SFVssc

HNWGKLQAVGFTITNTVSKIARIIDLNNEHLVSGLY LLKDHLVTLMESTLHDIS
ILGNAVAIQHFHTHLTQLKLLLMENRMDWTFIDSSWIQDQLKLSDEDMKILRR
ASRALVYKVEEIGEGVTIWEIGIY YEHIPRVIYSTNWKIMNLGHLVYSADNLVQ
INVEQPYEILNVECGKSTYLHIDKCEEQDY VICEVIQEKQPCGNQSGSDCPVK
ARTIEKGYTYIQPLKNGSYVVMSHFQDCHIKPYIPQIVTVNATVKCLGEVFQPP
LVPGNSSTLPVTTSLKLQLPHLVGIITKLKGFQVQITSTWESIKGQVE

>SFVaxx



NNWNKLQKAGYAITNSVKQIAQISDLNDESIVSGLYLLRDHVVTLMEATLHD
VSALEDSIAIQHFHTHLMQLKLLLMENRVDWSYIDTQWIKTQLQLNDEDMKV
LRRTARALVYNIDHIEDTKTIWEIAMY YEIIVPSVIYSTNWNVQNVGHLIASAG
SLTLVKVKHPYEIINQECGIKYLHIENCQETDY VICDTIEEVQPCGNQTGSDCP
VLAEPVPDGFHVIESLKNGSYIYMSHYQDCSLTPYIPQVVTVNATIKCLGRNL
KPPLSQTEAETTPQVPRLKIQLPHLVGVITKLKGIQVKITSTWETIKDQID

>SFVcja

TNWQKLQKAGYAITNAVTQIAKITDLNNEAIVSGIYLLKDHIVTLMEATLHDV
SALGNVVTIQHFHTHLAQFKLLLVENRIDWNYIDSRWIQDQLGLDEADMKIL

RRTARALIYNVEEIDFRPTTWEIALYYEIIVPGKVYSTNWEVHNIGHLVDSAGS
LTLVTIQHPYTIVNQECGETKYLHMEECTEQDYKICEQVTEVLPCGNLTGSDC
PVLAKTVKPGYVHIESLRNGSYIYMAHYQDCGIKPYVPQIVTVNATVKCLGY
EIQPPLQFEETTSTPQVPSLKLRLPHLVGILAKLKNIQIQVTSTWESIKDQVE

>SFVocr

TNFHKIQSIGFNLANAISTVSKISDLNDNQLAKGMHVLRNHLVTLMEATLHDI
SKFESGLALQHLHTHLAQLRSTLQENRVDWSILDTAWIQSELNTDDNTMKLIK
RTAKAMVHHVQQTQKSLTTREVGIYFEIIPAAIYTQNWQPLNLGHLVFNSGQL
TQVFVEQPYNLVSMECNIPTYLHIEECVNQDYLICDIVEEVLPCGNQTGSDCP
VMAKAVKAPFVSITPLKNGSY VILADTSACTIPAYSPVLVTTNDTLQCYGHILK
RPLKNHKDLPEPRVPDLVIRLPHLVGVIAQLKDLKFQVTSSWESIKDQIA

>EFVeca

DNFRKLQTSGLSMNQAISTLAKISDLNDENLAAGIHLLQEHIVTLMEATVHDIS
MLEAAHGLQILHTHLSTLRLLLTENRVDWNLIDSTWIQQQLQADEALMNVIR
RTARSMTYRVIQQINRPTLWELGIYYELIPKKVWLTNWKIQNIGHLIKNAGHL
ARVELQHPYEIVNQDCEQLTYLELKGCQELDYLVCEEILQHEPCGNQTGSDCP
VTAQKIKDPYVWIYPLKNGSYLIMSSHTDCAIPPYEPVLVTVNDTVRCFGTTL
KKPLRTSLETFQPHIPQLQVRLPHLVGLIAKIKGLKIEITSTWENIKDQIK

>BFVbta

NNWRRLQITGQSMNQAITTLSKLSDLNDENLAAGIHLLQDHIVTLMEATLHD
VSLLGHMTSIQHLHTHLATFKNLLIGNRVDWSVLENKWIQEELKYTDEVMNV
IRRTARSITYDVQNVKNTSTMWEIYIYYELILPERIWIRNWQVANLGHLTHNSG
YLTHVTIHHPYEIVNQDCEELTFLHLVDCHEQDYLICEEVMEVEPCGNLTGSD
CPVLAENIQAPYVYLHPLKNGSYLLMASHTDCSLPPYEPVVVTVNDSLECYG
KPLKRPLTSHTEIKAPQIPQLRVRLPHLVGIIAKLKSLKIKVTSTWESIKDQIH

>FFVfca

ENLRRIQEAGLGLANAITTVAKISDLNDQKLAKGVHLLRDHVVTLMEANLDD
IVSLGEGIQIEHIHNHLTSLKLLTLENRIDWRFINDSWIQEELGVSDNIMKVIRK
TARCIPYNVKQTRNLNTAWEIYLYYEIIPTTIYTOQNWNIKNLGHLVRNAGYLS
KVWIQQPFEVLNQECGTNIYLHMEECVDQDYIICEEVMELPPCGNGTGSDCP



VLTKPLTDEYLEIEPLKNGSYLVLSSTTDCGIPAY VPVVITVNDTISCFDKEFKR
PLKQELKVTAPSVPQLELRVPRLTSLIAKIKGIQIEITSSWETIKEQVA

>ERV-Spuma-Cma

TNLQKIQEAGLIPDSSITKTAKISDLNDKQLAKGLHLLRDHLITFPEHTI-DVIQ
MSQSITAVMTHSHIQNLRILLTEGKVDWDTLNSTWIQEQLRVSDEMMTLIRRT
ARGLAYDIQQRVDKPGVWEISLY YEIVIPRRIYSTNWKIINYGHLVYTGNRGGR
VWLKHPCTLITQGCGEVKYLEVRECYEQDYLICDEVIKHEPCGNQTGSRCPIM
VEPIVSPYLRIGPLKNGNYIVTTSLDECSIPPYQPSLITVNETVTCYGYEFKSPLR
INTVIQNIHMPPLSVSLPHMIGIIADLRQIKIELASSWDSVHDVTE

>ERV-Spuma-Cbo

TNLQKIQEARLILGSFITKIAKISDLNDKELSKGIHLLRDNLITFAEHTIDDVIQM
SQTITTVMILSHIQNLRILLTEGKVDWNILNSTWIQEQLRVTDEIITLIRRTARGL
AYDIQQWVNKPGVWEISLQYDIVIPQRIYPTNWKIINYGHLVYTGNKGGRIWL
KHPYTLITQGWGEVRYLEVRQCYEQDYLICDEVIEHEPCGNQTGSRCPIMVEP
IVSPYLRIDLLKNGSYIVMTSLEECNVPPYQPSLITVHETLTCYGYEFKPPLRKN
TVIQNIPVPPLSVSLPHMIGIIADLRRIKMELASSLESKYLTTE

>ERV-Spuma-Hha

-- DLNDQNLRKGVYMLRDYSVQAFEAIYHDISMLEENIALQH
LHIHLSSLRMTLIEGKVPWELINDTDIQYQLKLTDNQMRMVRKTAKALPYHIE
QRAR TKDWHLHGI KYLHLEQCNHDTY
TVCDEVIETEPCGNRTGSDCPVYTKAVQTPYIQITAMKNGSYIIMSDTSECNIPK
HQSSLITVNSTLTCYGYTFSPPLKTEEVQTDFEVPRIHLLLPHLAGVIAHLRNV
EIQLTSTWESIKDLIA

>ERV-Spuma-Ppi

KGISAGLASRALISKAIKVLSRLSDVNDQTLKGGILLIKKYLISAFSIIQHDFSTF
SDALTIQSLHVRVMKCVLQLSQEKAPWLLINQTEIQHALRLSEEQMQIVRHTA
KAYVYRVKKQRDKTSRWSIYFYLELHVPGEFYMTNWKLKNIGWLVATGKHL
GLSHLIPPFQFVSFLRGQQKFLSVHGCVDYGYLFCEEITETAPCNKKDLGNCP
VTLQPVNASYLKVEPLKNGSYLILSGAPGCGVAAHKPAIVTLDTRRVCFGQEL
SPPLEPTALSQTIQIPILNLHFPLLAGIIANLKELQIELFSTYDPVETILE

>ERV-Spuma-Gja

KGVSAGVASRALISKAIKVLSRLSDVNDQTLKGGILLIKKYLISAFSIIKHDFST
FSDALTIQSLHVRVMKCVLQLSQEKAPWFLINQTEIQHALQLSEEQMQIVRHT
AKAYVYKVKKQRDKTSRWNIYFYLELHVPGEFYMTNWKLKNIGWLVATGK
HLGLSHLVPPFQFVSFLRGQQKFLSVHDCTDYGYLFCEEITETAPCNKKDLGN
CPITLQPVNSSYLKVEPLKNGSYLILSGVSDCGIAAYKPVVVTLDTHRVCFGQE
LSPPLEPTSLFQTIKIPVLNLHFPLLAGIIASLKELKIELFNTYDPVEKILE

>ERV-Spuma-Spu



NNAQIFRKTNFLLAKSMEKISRLQDANNINLRNGIYLVKDALTQVALIVKHDL
AVLSDELTMENVTQLQKIISSLSNGHVPWTIVNTTEIQHSLSLSEENMRILQHTA
RALIFNMKPLPDSVTRWNIHFLIHLKIPSMIYLTNWNVLNIGFLLATGTNIAHSH
MKLPYEYVTTVFGNITYLHTEECQDFGYLFCKQITHVSPCGLVPPNSCPIQIQS
SNVSFVFIDSLTNGSYIVLAGKSECNIPALQPSIITVNGTINCY GKKLFPPPNLGS
MHSTFFVPHFSLQFPLLTGIIAKLQRSEITLFNTHDAIEDVLQ

>ERV-Spuma-Smu

NNAEVSITTGHLLSDAVSIISHVSDANDEELKKKVLLLKDHLIIFISAAMSDFTV
LAEELRALMVLNKLTAMRLTLQGEQIDTTLLNVTWIQKQLGLSERQTEVLAH
VSKLRVYDIKELKHRQSQWELFLY YELIIPGDVYTTNWELDNFGHLIDTADDL
ALMOQIKQPYDYISYKCGEHFYLKVEKCTEIGYLVCGEIYTVLPCGADGKSDCE
ITVHPVVAPYTRIESLSNGSYLVLSSTSECNIPSMQPSIITVNTSVECFNIIFTPPL
QTQTVLQRFDVPHFVLQLPYMTAFLAHLKSMKIIGTTHDAIDVLTQ

>CoeEFV

TNDQYLTQSATLTNKAINLLSQTMDDNFAQLEQGFKVLQSSLMHTLRVLTKD
MATLGDAIKVKQVEAQIQRGLALLENNKVPWALLNISNILERFNQSAEMNAV
MRHTATAYLYNIKQVKQDFYIMQFIVQMQLPVTGGIY YKVWEIYNPGFLVKT
NNLLALAKVRPPYQYIAKKCGNINYLKVKECYLRGFRYCDNWEKQLPCGKQ
TTQSCPITVKPIYSTFAQVTSLGNGSYIIMVSYSECDIPSMRTVIVTPSTRMTCY
NMTLF-PLNVSRVNAEEGVTPFHLDFPILVAVIARLQDYEITLSYTHDNITQLLA

>exCFVrbi.5

ALKQEVOQNTFLNLNDRIKTAIKGIQSNEYQLRAGIFQLRDYLAQTLQLGIDAIS
TTDEKIQVLARIEQLTHFIDGLTSPKPKWGDLQLGKILEEINLTAEQIQYAHVEA
SQVILQVSKHEMGKTLVQGVRRIFLPITTQVYKRCWEIQNFGQFLESSNGIKTI
KIFEP-THLCINNAGYHWIIAQGCHKVPVTVCNSLVQSNTCLTLEGADCPLEPN
PGP-LVEVFLKLPNGSYILRSNKAQCGFQPGILYLVTALSVIKCGPWEFYPTLSA
RLTET-KYMEFKPVQFTELKMLLTHVLNVNVLLRNLSSLWLMSED

>ERV-Spuma-Rbi

ALKQEVOQNTFLNLNDRIKTAIKGIQSNEYQLRAGIFQLRDYLAQTLQLGIDAIS
TTDEKIQVLARIEQLTHFIDGLTSPKPKWGDLQLGKILEEINLTAEQIQYAHVEA
SQVILQVSKHEMGKTLVQGVRRIFLPITTQVYKRCWEIQNFGQFLESSNGIKTI
KIFEP-THLCINNAGYHWIAQGCHKVPVTVCNSLVQSNTCLTLEGADCPLEPN
PGP-LVEVFLKLPNGSYILRSNKAQCGFQPGILYLVTALSVIKCGPWEFYPTLSA
RLTET-KYMEFKPVQFTELKMLLTHVLNVNVLLRNLSSLWLMSED

>AciFLERV

-- ADLDGKDYSKGEGTVSQYWASRCDITQVGAWSEGYWKYN
CSRMKSHNTMKGVLEQWPLFWDAPDKTRTWWGLQKEETEAWVLPCLSQTK
NYWIKYQYVATGLYEWYRWTGI RPSVTLTPRPWKMRCN---
————— ANDTCIELARRPCSELDGSNDCTEYEAQQGATWVRNDVHLFGNLTRRKQ




KEWQRAPGPGRY---------------- GCVKALLGP-MVNQRQLTVPAVSK-----AELTR
LEEYAFRKSLCDGKEVEGFEWIGP

>AliIFLERV

-- LSLNDSEWEG------- HGASRCKLWQVDISFVSTWRYDCTGIL
RYNSTKELLQGW-VEGHSRDKTRTWWGFQREEMEHW VIPCLSQSDNYW VK
YQYIATDIWSSALIY- RPDRYVRPRPWKLTCI-------- SGHACV
SLARRPCSELPGEGYCGSYNTEAATVWTKTRPTTYTKLISNATNTWRRAMAC
DH------------=----- CVNAIIGPHMKSRKSIAIPSVPD-----TMITIAESHAFRRGLCLG
LEEEGFEWVGP




Data set S5. The alignments used to build the phylogenetic trees for Gag-P

ol-Env represented in Fig.4

>ERV-Spuma.a-Ame

HAVNTNFTVAVAQLGGLPAELKTPANRTNNVYATLALTHTNHVNWFGGNLVY
PQTGARHGPLATPNLSL--EFLARFHPADYQLLATHFDTVRNIALQVQLQTLRII
LGSCPSKNEDIPKWYSEKLGQLQAAYPQVTPQHRHRALAMFLP--SGCTPPLA
SCDSWYLQLIGTPSITSLALILADIMGTQGAAAAMNLGLSIASNNYQMVESIIL
PLLKGEPARLEVHRKLSQLNE-QEKREQFGDIVTRDHLGRRPADTQKKGNKDL
KPDKDTHHEGRSSKKTGGQSHRPTDYDFRDRKHMPDRSKAEGKEVKVEKK
HTSPRTHRIVPKTKRHTIEVLLDSGSDISIFECSHLEHTRAQITTPTGQTHNEVY
FVTIQLEGKKIEALFWPQLIQKGLLAFQDWPPLY VRQAPRGFSKEVSGELMQK
YARKWQLFKNHVGHDKECPAHVIPVLKPPPPQRQYPVKPQAVAHMQTIVDQL
MDQGVIIKQASPHNSPVLPVLKPDGTYRFIVDFRILNAHCKTEAVQNQHSSGL
LANLHRCKYKTNLDLGNGYFTQPLSVESQKYTAFTFKGTHFQFTRIMQGYKN
SPSTFSSRIQSLLADIPNCWQYVDDIYITHENLSEHLQEVDRVIHTLAAKGYLIN
FKKSRIAHREVTFLGFTLSDEGRGLSADFLEKCANIRPPTTLRQLQAILGLLNF
GRSYVSNFAELVKPLYALIKFKAAHWLPEHTHILHQVYSLMTHTGPLQDRNT
DKDLEINLVVGDNAFTYTVCNLGETKPIAYKSHVYSTPELKFTPEEKILASVQ
MIIQKERPLAANRTIHINTPLAQLEAATKASVPNAKALHTRWIQWSASQHAPD
VKYHYKAELQRLSGLSWTMDTSRPDIPLFDFFQVIYSDGSAIPAVGTRSKYAA
ACAAVVGYFTEEFIHTDIATKHLGDMSAQTAELHGLLLALRQADS-GKPTLVV
SDSDYIVRAYNTDLHWWMOQNDFKDIRHKTIASRQLWKQVWDLKQTCPLLW
VMHTRAHTK--GHIHSTGNALADKYAKEHTIAAITRSATAMDEEIKEACLGPRP
KGFPSRADREKLIAATHASTHFGVSATAQLLLDRFWWPGLRQQVKIYIANCDT
CLQTTVDHSKKPKEVPLRKAASPFEIQYMDHIGPLPAVNKYKYILVIVDSCTRF
TWMIPQKKADCKSVIQALRTVVAMTATQTFHADNGPAFSGRALKKALEAWG
TEMHFSHPFSPKSNGIVERANQSVKMGLTKSILSLGGNWXDHVPLVIRSVNNL
PRQSLGKTPFELLFGRKMYMPDLHALPSPIPRNEQLLAEASPENTLKAGDWV
LEKIHDKTPFGPSYRPAVQVIRVKGSRTAILPAIPPKRRQVSVDHLKPVPDGFRN
VSTEPPSSKMVSATSGHFLSKVSTPPHVWMPSFKTYNGPATQLQVHTFSVIDES
RLFA----SNPVSRTYRELLRTRLQTFAQNAL-FD-VFDDVEDLHEMGPHVCY VR
YYNAFLPILWPK-YTFWEHCATVPSTWG--QQIWQIKGVHTLDACRFPHLMYF
LNYTQFQTTCSFYPEWEKTEGRNGTKHITYASGGPVLWAVQANECNKRKAG
AISIGKLCQGMLSQYHLSEVIQSLDNFIKNWTAITQSGRVRRTWSQAIMQILQT
ESEAVQRGFHVSDANDQALQQGFYALRDVITDVVGLIQNDLSIIRNDQEASVS
LSVVTDFLDTLSRGVPDWNWIVHGVLNVHWVNDTWIREDYVVPYSHACVSS
ARLTLYSLRDCKGSTRIMCEHAEPVNSCDSNCTLHIAPIDSFYCKAHRLQNGS
YLVHFNQSCCHVPIGIPTLITVGTQVKCCGFILDPPSSLYIAKLLKMRLEV--------

>ERV-Spuma.b-Ame



RAINQNFTVVVGQPGGLPGEMKTPGARAAGVFDKLALQHIDHLNWFGGRLQ
YPDTLARHGPFIHAGLSI--QQLAKFHPEQYRLLATHFENARNRALEIQFQTLKP
LLGOMPREVGDLPKWYSEKIGQLQAAFPQVTALQRQRALAMVLP--AGCTPP
LESCESWYIQLIGTPSITALNTILKDIINSQGAAAAMNLGLAISGGNYPMVEGII
MPLLRGESARLEINNRLNPLTL-QQKQEQFGDIVTRDHLGRKPGENVRKESKD
AQPEKGNAPRGRSDGKNKYYNNRQDSYDFRDRTKLPLQPKKDQRADKKEK
KQVKPQTHRIIPETKRVTIEVLLDSGSEISIIKTIHLTYIEIEITTPTGQVDNDVYL
VTIQLEGKEIEALFWDHLIRGGLLAPKDWPPPY VREAPRGFSEEVDRDVAKQY
AAAWQLYKNHVGYDIECPPHTIPIHSEPKPQRQYPTPLPAVPHIQKTITQLVDQ
GVIEQTSPYNTPVLPVIKPDHTYRLVLDYRELNAHARTDAVQNLHSSGLLNNI
LRNKYKTVLDLGNGFFAQPLAPESYKYTAFTHRGKHFQMTRLMQGYKNSPGI
FSSRIQTLLADIGNCWQY VDDIYCTDDDLEEHLERVDQIVRTLASKGYIFNFK
KSLIAHREVTFLGFTLTDQGRGLSPNFLEKCANLQSPRSLKQLQAMLGLLNYG
RTYVPNYAELIKPLYALLKFRPSDWKSEHANILNHVYTLMTQTGPLQDRNPEK
DLEVSLMPGKNAFAY TMCNRGDNRPIAYRSHIYTIPEQKFALEERILAAVQIILQ
KERSIAAGKTIHIITPIAQLEATNRASIPNSKAQHTRWVQWMSTRAAPDVQFH
YKEELLPMCNLEWTLQNKEPDIPLWMYAHVLYTDGSAIPAIGTRSKYSAACSV
VKGRFNNEFEPLDTQTKHLGDTSAQVAELQGLLLALRQVVP-NQPTLIVSDSD
YVVRAFNTDLQWWVKNDFKDSKGKPISAKQLWQQVWKVKEGNSLLWVTH
TKAHKT--DHVHSTGNALADLSARERSVAALTRSATRIDEDIQACLKGPYPKGY
PNQSEREKMITAAHSSTHFGINATTQLLQARYWWPELRKQVKHYIANCTTCL
QTTVDHTKKPKETPLPRAQVPFECMFMDHIGPLPPVNKFKYLLIIVDSCTRYT
WIYPQRNADCRTVIKDLRSLFAMTSVQTLYADNGPAFTGKAVQEAVTSMGAK
LSFSTPFHPEGNGVVERANGIIKQALTKCILAGGGNWLEHVPLVMRSINNLPR
QSQGKSPHELLFGVPMYMPDLHNPSSPSTRPDQLLSEPPEEPTLKKGDWVLEK
IHDRTPLGPYYRPAVQVISVKGTRTVVIPALPPKKRQVSIDHLKPAPDGYCNVS
KGTTDSEMVTATTGHFLTSVNPHPQFWIPQYRTFDGPSLQIQVHTLSVIDESRL
FT----NIPVSQMYRDMLRAKLVTFTQGAL-LD-PEDDIEDLHSLAEHICYVRYYD
TFLPIRWIN-HTHWEHCAAVPSTWG--GEHWQIRGDESLDACRFPHLMYFLNY
THYQTTCSFYPDWEMVDGLNGSKPITYASGIPVLWAVQANECNRRRFGAISIG
KLCQAMSHTTHLSEVLSTIEAWGKNWTEINSSKRTKRTWKEVILAIQKTEQEA
VKEGFKAADENFYQLQQGLYILRDVVTSVIGTLQHDLSAIRNDQQAASSLTLV
SNFLDTLTRGVPDWTWTIHGILTMHRVEGQWIRSSYVVPYTHACVTHEDVRL
YALVNCVGAARLQCQEVTRKNPCSQXCVLHADKMGTFSSKAHLLPNGSYVV
QFNTSCCNIPKGVTTLITVTSTVKCCGYMLTPPVTLRLAELSKMKIIIKSTAQTF
EEAALLAATSSWGEALSALLQGFTSILSNITDWASSAISTAGKGVLG-LISTLAS
LSPLFIAIGGLLILFLLLR---

>exNFVtwe

KEEGGDVIFIVEANEAYQTEVTFPEEDEDSVSFNIPLAYQEHQDWFGGALPHV
LEPVRLGPLGNDGPTW--PMYCTYTPLALRELYTEIVTLYRRLVQINTQTVNAI
MGKVPTDREKIPFWIAQKTNQLEAVFPHTGPQDKHRLLTMCLP--FGMVPSVD
DCTTWYTTTHGTPTIANLPEVLKQIQNEHGAAPALDLGMKLM-CNFEAVSSIIL
GNIKGEAVALAIRQRLRETPH-LEKERQLPKIISRDSLGAKPKKTTSKEVT-KQA



QDNIRKRWEKEKDSPHPENSERRYFLRNRDNIPKEDKAPQQKPQFKKKKVRS
RGHDMSPESERSSAVTLLDSAAEVTICRQSLLDATAIAVETADGRVPDRVHKISI
QIEGRTISALFWDE-LSDILLAEIDWPPEHVRTLPKGFSDLVPEAEKKAYAKEW
ALYRNHVGWDRDSPSHVIPIRSTPQPQPQYPIKHEARAPVKEILTQLEYQGVIE
PCDSAMNNPLFPVAKPDHSYRIVLDYRHLNSHTRTFAIQNAHSTALINNIVRKK
YKTTLDISNGFFCQNLAHESRDLSAFSF-GSQKRFCRLPQGYKNSPGLFSARVT
SILHDIPEALSYVDDIYLTDDDLYIHLVRVDRIILGFANFGYKFNFRKSKIAFLSV
LFLGYELSNEGKSLAPHFLEKCALLHPPNTLKKLQSLLGFFNFGRTYIPDYAQR
IKPLYDLIRFSGRHWTVEHTRILRDLQQDMLEAKHLHTRDNKTNLVIRITAGAI
GFTYVTFNEGDTVPIAYKSHLYSNAEQRFAPTEKILTAVQMAVIKERPLAQGKR
I[IVVTPVPALEAVTKASVPNAKALHPRWIQWATSLTSTDVEYIFDPKLQTQEFL
QQEYPAPLDILPLDRYHTVIYTDGSAQPAVGTKHQYSAACAAVSGVMEGAFR
PQHTYTQTLGDCTAQLAELKALLLALEHTER-GVLTLIVCDSYYCVQSYNDYL
GHWKVNGFRDSKGNTIKHKILWGKVADLKEKLPSVHVTHTLGHQR--IGIHAI
GNSLADEAAKSAVVAAVTRSRTRLDKEIELAVKAKLPKGYPTEDQRIDLIRTAH
ASAHAGVQATITLLQQRFWWPGLYKGTRQY VLCCDICQQIKGSNIKRPPQTSL
LVSNRPLQCVYLDHCGPLQQDGAYKYILVTVDSCSRFLWVWPQRSADARTVI
KDLLIFIGTYAVAAFHSDQGPAFASKAFRDTMGTMGVELHYSSPYHPEGNSVV
ERRNRDLKQSLTARVLGSGRSWLHHLYGVQRALNNLPRRSLGRTPYEVLFGIP
MY VPDLSSASAATLGIGDS-PKSSTGWIPRVGDLVREKIAVKKEFGPSYRAPVP
VLGIQGTRTVILPPLPGSKRFISMSSYTMWPILGTASSTRIPLTTGQAIINGHFLP
ERSTVEIVWDRVPEFDIYGPTEVIQIPY VFKLSMNDVII----GVVSDDWDVKTVD
SMMTELQYHTV-FE-SEDVYQFKENYGDMFCYNYYGHHFIASKTIFNYTQWE
HCPSIDRDWQIQGKEALFR------ ACLIPVQMIFLNDTVQQTSCLRIPAPAKFDGR
NG----TYNSSLSRPWPIDTNGCHKRFLNTYSVGKLCQQWLKSASLDAVKEHLN
LLSN-NTDLPRRKRFLYSQQDAAARLRQIDQKNLQKALAVVDNGMNILSDRIY
TLNNIVSSAIDIIQSDVSSLHLGQDQIRSIMQLGWTLQTLKAGRVPWQWLIHG
VIRYERLGDSYIHEVWELPFKYKCLSGMKEVFLSGSECETSHSMICKQLSLHG
ACNASCYLKGVPVPVIRPVFQVLSNGSYVLLNSEDCCGMRAGIVYIVSVSMIV
TCCGNVLFPPTSRLKALLFQKHVALTSASETYALQVHFGELVGRIFNASSTSKA
VGSGFVHTFSSIFGLIPAAIHSIFSG------- GFPVTLAIGGILLLLFFLRNGC

>exNFVtgr

TDAGGICIMVISTSDIYTFEIEFPAVDANSGHFEIPLSLWEHVAWFVGALPHIIDPI
RLGPLSNPGATW--PALAGYAPAQVVRLYTELVSLYRRLVQLSPVVIHSIMGSPP
TNREEIPFWLARKLDQLEAVYPFTSPQD-HWILTMCMP--YGMVPVIADCDSW
YTICHGSPSLTVLPDVLKKVQNEHGAAAALELGMRLM-RNFHVVSQMILANI
KGEAAALAVSQHLEATAV-VDRERALPAIITRNNLGDKPPKTIKQQVADKQPQA
QNQKQTEPKKSPPPPDTMEKTYDFRDRAKMPQEPVSPGTKPKFQHKKVRGR
DYRSPPESTVPSAVTLLDSTAEITVARRTLLNVKAVAVETADRRVPDRIYELTIE
Vomemaeo VFWEHLLSDILLAKADWLPDFVRSAPRGFSSLVPDDLKQAYA---ALYR
NHVGWDESSPSHVIPLCSSPQVQAQYPIKRDAKSQIKEILSQLEYQGVIEPCVS
QMNNPLF-ILKLDQSYRIVLDYRLLNSHTRTFAIQNTHSTALVNNIGRKEIKTTL
DISNGFFSQNLAPESKDCTVFSALGFQKRFSRLPMGYKNSPGVFAARIISILHEI



PEALSYVDDIYLTDDEIRPHLEGVSCIILRFASLGYKFNFKKSKIAYLSVLFLGY
ELSHAGKNLSPHFLEKCAELQAPNTLKKLQSLLGFLNFGRTYIPDYAQRIKPLY
FFIKYSIRHWTSEHSAILRSLQSDLVAAQYLRTRVNTTNLVIRVLPSANGFTYLT
FNEGEKVQMAYKSHLY SPAEMRFAATEKILTAVQMAILKERALAQGKRLIVVS
PVPALEAVTKASVPNAKALHPRWIQWAASLTAVDADFVFDPTLQTQEFLQHV
YPVSHSLLPLDHYQQIIYTDGSAQPAIGSKQTYSAACATIMGVMVGVFSPQQT
CTLSLGDCTAQLAELKALLLVLMHADP-DLFTLMVTDSYYCVRAYNDDLHY
W--NDYHDSKGNTSKHKLLWVKVTDFKHRLPLTHVTHTLGHQH--VGTHVVG
NSMADEAAKSAVVAANTRSKMYIDADILAAIHAPLPKGFPSQAHRLELIRAAH
ASAHAGVHATISLLQQRYWWQGLYRDARTFVATCDICQQIKVSTVARPPQTSL
FISSKPFGCVYLDHCGPLESDSAFKYTLVAVDSCTRFLWVWPQRSADARTVSK
DLQVFVGTYACCVVHSDQGPAFTSKAYRDAMDSLGVQVHYSSPYRPQGNSIV
ERMNRDLKQSLTARVLGSGRSWLNYLHGVQRCLNYLPRQYLGRTPYEVLFGF
KMFVPDLSNEQLKIFQAANTASTVPSGWLPNIGDLVREKVAVKKEFVPSYRAP
VPVLGVKVSRTVILPGLSGSKRCVSM

--------------- KIRAIDQQNLNKVLNVIDNSMNTLSSRIYGLNDIVSSVLDVVNDD
VSNLYQGQSQLKSLMSLNWMLQKLREGKVPWTWLIHGLISYVPLGKGYLHE
TWSFPFKYRCFRSDLEVLLSVSDCDDRHSLVCTNINIHGTCNNSCVLKGTPVN
EILPVARILYNGSTVLINDRPCCAMQAGVAYMVTVSNALTCCDVALYPPTSRL

KALLFHKEVRLTSASETFKLQV-

>NviFLERV

- DLLSVWNHNAWFGVQLPHTLRPIRLGPLNNPGAT
W--PTLAGFTPGEMVALYEQVCQMYWILVQIGPVVVNSLMGKKPVTREEYPY
WLAEKIPQLEAVLPQCNPQDRHCILTMCLP--QGIVPTQAE---WYIIAHGEPSFA
VLPEVLKQIQNQHGAAAALDLGMRPL-ANFPVVSQMILRNIKDEAAALILRQQ
LMALPV-MQREVALPGIIARNNLGNCPPKTLPEQPKEVQTKNKQNKQGKKTE
QSQSSERSEKQYELRDRSRSPQEPSTSQGGPQRGG---RGRDYRYTLESTGHSA
LAVLDSAAEITVI----LAATSVAVET-DTHVPDRIYNVKIQIEGRSIQADNFT--STD
ILLAEADWPPDFVRSA---FSSLVPDNV-KAYAADWALYRNECGWDEESPSHVIP
KRTSPQVQPQYPIKREAKASVKEILTHLENQDVIESCTSDMNNPLFPVAKPDHS
YHIVLDYRHLNSHTRSFAIHNTHSSTLVNNLTRKKYKTTLGISN-FFTQNLAPES
QDWSTFTCLGIQYKFWRLPMGYKNSLGVFAVRIIELLQLVPDAVSYIDYIYVT
DDEMQQHLARVDRIITHFSASGYKINFKKSKIAFFSVLFLGYKLNNEGKSLAPH
FLERCAVLQDPNTLTKLHSLLNFLNFGRRYIPEYAQRIKPLYSLIEYT--HWTDA
HTDILRSLQRDLLEL-HLHTRDNTTNLEIRVSPSATGFTYMTFNEGDTVPMAYK
SHLYSSVEMRFASTDFFFTAVQMAILKERPLAQGKRIIVVTPVPALEAVTKASV
PNAKALHPRWIQWAASLTSVDVDFVFDTTLQSQEFLQEIYPQRPSVLPLDQYQ
QIIYIDGSAQPAIGSKQAYSAACSTITGVMKG-FHPTKTRTMSLGDCTTQLAELT
SLVLALTHAKQ-DILTLIISDSHYCVRAY-EDLHY WRLNNYRDSKGNITKHKTL
WVQVATFKGQLPQTHVVHTLGHQR--VGSHVVGNTLAATAAKSATVAAITRSQ




TKIDADILAAVHAPPPKGFPIKDRRLALIKAAHESAHVGVQATITLLQQQYWW
KGLYKEARKY VLECDICQQIKTSTIVRPPQTSLFISDKPFGCAYLDRCGPLSSDT
AYKYILVAVDSCSRFLWVWPQRSADARTVIKDLRV-LGTYACRTFHADQGPAF
ASKAYREALESLGVQIHYSSPYRPEGNSVVERMNRDLKQSLTLRVIGMGRDW
LHHLYGVQMGLNNLPRQSCGRTPYDVLFGQSMFVPVVSADTSSLAQSEETAP
SIPVGWLPKKGDLVREKIAAKKEFGPSYRCPVPVLGISGTRTVILPPLPGSTRFV

-- TYSIGKLCQKWLKDSTSSAVKDHIATLSDLISDFPRSKRFAS---
IIYNEISDLENVFEFSSVIDIVQSDVSTFYHVQTQLRPILDFSW
TLQTLKSGKVPWSWLIHGVISCTKIADSYIHEKWFLPFLYRCYSGEKEVFLSV
RDCDSSHSLVCQEITVHGACTASCALRGLPVSFIAGKTHVLVNGSY VMLNEM
DCCGMIAGIPYIVTVSHPVTCCGVLIFPPLSRLKALLFHKKVYLTTSSEITNLPI
HFCELLHTISNASSKTKVVDSGVVSTFKAVVGIIPAAIHSLFSS------- FVPILLAI
AAVVVLFLFLRYGC

>ERV-Spuma-Smu

DVQNDEVLALEIQYGPWGSGIRVLLLGPNGVVLQIVNLIYDESQIILGRVPIPNS
LRRHGPYVQSE-RWGTPRSKLYSPVKREELPPLAATLQLEREQIPMSNIKATVG
QVPSNTKEIPLWLNDRIHALDGVFPTPTPAQKEALINALLP--PGLSVTLQEAKD
WYEKTHGKVTLASLADTLTQVHKSSGIVAAYSLGLRFTQNNHEIVWGCLKSLI
RGQGLILDLERQIERLPK-EERCEKVPDVLKKDLTGEGAASNRQKADEKRKSV
QFRARQSDSRREELRRQEPQNRYALRPFIRTPDRY GQPRQDARPRERSQEKTN
EQMSSKMESLKYTGLLDTQADISLVQPNILQEEMVSVQTLEGEGSYPSFYTNL
KINGKCVSLELVEHPLDQFLIAFKDVAHFIQITQSTEENKDKLALCLCDHFQVF
QQWENQAGYRREILHHIATGTVTPKRQSQYKINHAAIPSIQIVIDDLVKQGIIKE
QYSQMNTAVYPVPKPNGSWRLVLDYREVNKVTPVVSAQNTHSVSILHGLVR
KRFKTTLDLANGFWSHPIDTDSYWITAFTWQGKQYVWTRLPQGFVNSPALFT
ADVVSLLSAFSNIEVYVDDIYLSHDSEEEHIAVLTQVLDTLYKAGYIVSLKKSQ
TARNKVTFLGFDITHNGRGLSDNYKEKIAAIKRPCSLKQLRSIIGLFNYAMLEFIP
NFNILIAPLHAAVSKTPFQWNMKEEKALQDLLTAVNN-DYLTQREPTQPLSVY
VSISSEAAYIRIYNSAEIVPIVLLSY VFTITERKYLPLEKLLTAVTVAVLKSRDLA
QGONIYIYTSVASLATLKKETIPEKRAFKCRWLKWLTLFEDPQLNFVYDATLP
MLDDLPTLYNSEAQKHPTDFYTYLYYTDGSAVNSNKEGVNRSAGVGI--AKYS
SDMSLLKTWQLPIGDHSSQYAEIYALVFALKEALSDKGPVLVVTDSAYLARSA
NEDLRIWRSNGFLTAKKKPLMHIAKWKAISAYLNYKPDIEIVHEPAHRKLGSS
AHTLGNQLVDSLAQAVSYAVNQVKTASLDAELNACLDDPNPPGYPRKEERVR
TANKAHGHPHLGRDNVLQALKKKYWWPNMRKTVSYVVGNCKPCLLVNNPN
HQKPPHIVKEIPNKPFDLIYLDHIGPLPPSHGYLYVLVCVDACTRFTWLYPVRA
TNSNTTLSCLNFLVGAGKPKILHSDGGPAFTAVKTQEWAHALGIKWEFSSPYH
PQSSGVVERKNAEIKRLLTKLLYSRPTQWYPLLPQVQLGINNIPASNSGKTPFE
LMYGVPMNTDFVDSSISAPGRLEQLSPDTTHAWTPQVGHFVQERVSTIKPLRP
RWKPPAEIKTVINERTFIIVDKQGRQRTVSIDNLKPVPLSGHFVMEEKPPLTYSQ
WRPGITLTWNQTQILY WKPYPTPIVEKKKVLGISQVVLIDSNILAKTAGISDEG



RALVKLYLDDQMKKVQAVTLPYKLPLQDHRKQQTYREKMCYVSLGHCYFV
RIWPTPEIKADQCPALPPEWQAKGQKKLFRSLTEWDICTMPRFPSFLNTSYFSH
SCKAKGNPCGITYQIDQGFLHY-SGLPGFWCVQKSKFVKTNYTVYSLFQKCLT
DSTIYDVETVIKGIQDKMNNIADMPYAEAVWGNNAEVSITTGHLLSDAVSIISH
VSDANDEELKKKVLLLKDHLIIFISAAMSDFTVLAEELRALMVLNKLTAMRLT
LQGEQIDTTFLY YELIHLIDTADDLALMQIKQPYDYISYKCGEHFYLKVEKCTE
IGYLVCGEIYTVLPCGSDCEITVHPVVAPYTRIESLSNGSYLVLSSTSECNIPSM
QPSIITVNTSVECFNIFTPPLTAFLAHLKSMKIIKIHSELLRIDIHEGDFPQWMQ
NLGKALKSLWPGMGKAISAVGEGLGKMGNGIFGSILSIFGYLKPLLLLILGLFL
FGVIWRLEFS

>BFVbta

ALQHNDIIICRATSGPWGIGIRIHLQDPAGQPLPVVSAPMATLENILNNFHIPHG
VSRYGPLEGGDYQPGEQYSQGFCPVTQAEIEEEITILRERLMHLPITHIRAVIGE
TPANIREVPLWLARAVPALQGVYPVQDAVMRSRTVNALTVRHPGLALEPLEC
GSWWQRTFGATALHALGDTLGQIANSDGIVMAIELGLLFSDDNWDLVWGICR
RFLPGQAVCVAVQARLDPLPDNATRIVMISHIIRLDPLGRPMLPRRNNQPPRGR
QNAQTPRQEGNRLQNSQLPGNQPRYPLRPNPQQPQRNRNFSRGPAPVNEQSR
GRGRSSQVEIKGNHLKGYWDSGAEITCVPAIYIIEEKKLITTIHNEKEHDVYYV
EMKIEKRKVQCEVIATALDY VLVAPVDIPWYKPGSTLSPQGQMRLKKLLDQY
QALWQCWENQVGHRRIEPHKIATGALKPRPQKQYHINPRAKADIQIVIDDLLR
QGVLRQQNSEMNTPVYPVPKADGRWRMVLDYREVNKVTPLVATQNCHSASI
LNTLYRGPYKSTLDLANGFWAHPIKPEDYWITAFTWGGKTYCWTVLPQGFLN
SPALFTADVVDILKDIPNVQVYVDDVYVSSATEQEHLDILETIFNRLSTAGYIVS
LKKSKLAKETVEFLGFSISQNGRGLTDSYKQKLMDLQPPTTLRQLQSILGLINF
ARNFLPNFAELVAPLY QLIPKACIPWTMDHTTQLKTIIQALNSTENLEERRPDV
DLIMKVHISNTAGYIRFYNHGGQKPIAYNNALFTSTELKFTPTEKIMATIHKGL
LKALDLSLGKEIHVYSAIASMTKLQKTPLSERKALSIRWLKWQTYFEDPRIKF
HHDATLPDLQNLPQQDTGKEMTIPLLHYEAIFY TDGSAIRSPKPNKTHSAGMG
IIQAKFEPDFRIVHLWSFPLGDHTAQYAEIAAFEFAIRRATGIRGPVLIVTDSNYV
AKSYNEELPYWESNGFVNNKKKTLKHISK WKAIAECKNLKADIHVIHEPGHQ
PAEASPHAQGNALADKQAVSGSYKVFSNEKPSLDAELEQVLSTPNPQGYPNK
ADRVKLCQLAHDSAHLGRSALLLKLQQKYWWPRMHIDASRIVLNCTVCAQT
NSTNQKPRPPLVIPHDTKPFQVWYMDYIGPLPPSNGYQHALVIVDAGTGFTWI
YPTKAQTANATVKALTHLTGTAVPKVLHSDQGPAFTSSILADWAKDRGIQLEH
SAPYHPQSSGKVERKNSEIKRLLTKLLAGRPTKWYPLIPIVQLALNNTPNTRQ
KYTPHQLMYGADCNLPFENLDTLDLTREEQLAQTTARSWTPSPGLLVQERVA
RPAQLRPKWRKPTPIKKVLNERTVII-DHLGQDKVVSIDNLKPAALLQMNPKM
ESSL-RIRCWSPGPILVWNNSRLRFLEPHPKPIISKERVLGLSQVVMVDSSTLTQ
KLNLEGEAKSLLIKTINEELISLQDVVLNFDLPLGDPHTQEEYIAKRCYQHFGH
CYVVKEWPTREIIQDQCPALPGTWHTLGKGEWFRDLTTYDFCKKPEAVFGLN
KTYYSWSCLFQPKWDSAEIRSDLGYLAYLGAFPSPICIEARNLTDQDYKVTSIY
AECVKQGKQYDIIDVTRQLTSKLVFLGDLPADRAFSLNNWRRLQITGQSMNQ
AITTLSKLSDLNDENLAAGIHLLQDHIVTLMEATLHDVSLLGHMTSIQHLHTH



LATFKNLLIGNRVDWSVLY YELIHLTHNSGYLTHVTIHHPYEIVNQDCEELTFL

HLVDCHEQDYLICEEVMEVEPCGSDCPVLAENIQAPYVYLHPLKNGSYLLMA
SHTDCSLPPYEPVVVTVNDSLECYGKPLKRPLVGIIAKLKSLKIKVRSEQELLR
LDLHEGDYSDWILQLGNALEDVWPVAASAVSTIGTLLEKAAGTLFGNVFSILA
YAKPVIIGIILIHLLLLVIRILR

>EFVeca

AQADNDIINIRFTSGQWGIGVRLRLVDNTGQPLAVVAVSHNAARNIFNNVQPA
GGPNRHGPLHDGQFQVGDDPSEHFVPIEENLIRREVRLLRERLLHLPITHIRAVI
GETPAQIRDVPLWLAQSIPALTGVYPAMDAGTLTRLVNAITARHPGLALGMNE
AGSWWQRTFGATALHALSDVLKGIAQRNGVVMALEMGLMFTNDDWDLTWS
VIRRCLPGQASVVTIQARLDALPNNQARIIQAGFIIRLDPLGRPLFPGGLTQRDT
GNQPQTQPQQQNTFSNQTNQRGSQRRYFFRPRPSQPQRRQLPQQ--QQGSRRG
PGRNTNSGVQIKGNSLKGFYDTGAEITCVPAIFLIEEERTIQTIHGITKEKVYYL
TFKIQGRKLAAEVIGTQLDY VIIAPSDIPWYKKYTNLSSEGKKYLKDLFIKYDN
LWQKWENQVGHRRITPHKIATGTLNPKPQKQYRINPKAKADIQIVIDDLLKQG
VLKQQTSPMNTPVYPVPKPDGRWRMVLDYRAVNKVTPAIATQNCHSASLLN
TLYRGQYKTTLDLANGFWAHPIQESDQWITSFTWNGKSYVWTTLPQGFLNSP
ALFTADVVDLLKDIPNVEVYVDDVYFSNDTEEEHLK TMDLLFQKLQTAGYIV
SLKKSKLGQHTVDFLGFQITQTGRGLTDSYKSKLLDITPPNTLKQLQSILGLLN
FARNFIPNYSELITPLY QLIPLAYIPWETKHTAILQKIIKELNASENLEQRKPDVE
LIVKVHVSPTAGYIKFANKGSIKPIAYHNVVFSKTELKFTITEKVMTTIHKALL
KAFDLAMGQPIWVYSPIHSMTRIQK TPLTERKALSIRWLKWQTYFEDPRLIFH
YDDTLPDLQNLPQTTLGNEVDIPLSEYEVVFYTDGSSIKSPKKDKQHSAGMGI
TAVRY QPQMNIIQEWSIPLGDHTAQFAEIAAFEFALKQAIRKMGPVLIVTDSDY
VAKSYNQELDFWVSNGFVNNKKKPLKHVSKWKSIADCKKHKADIHVIHEPG
HQNDLQSPYAMGNNAADKLAVKASYTVFSVQLPSLDAELHQLLDKPNPKGY
PSKDDRVKILELAHKSGHLGKNTMYIKILNKYWWPNLIKDISKYIRTCTNCIIT
NTDNVPNKSYIVQEKTGLPFQKYYMDYIGPLPPSDGYYHVLVIVDEGTGYTW
LYPTKAQTANATVKALNHLTGTAIPKVLHSDQGSAFTSATLVAWAKDKGIQME
YSSPYHPQSSGKVERKNSEIKRLLTKLLVGRPTKWYPLIPTVQLALNNTPNAKI
GKTPHQLMYGVDCNLPFQDLSTLDLTREEQLA-----KWTPCPGLLVQERVNRP
AQLRPKWKKPTPILKVLNPKTVVIAGPGGQERIVSIDNLKK TPIREAIPDVQIPL
_CLRIWVPGPVLFWNHTRLRFLEPFPKPIIDKERVLGISQIVMIDSGSIAQSMNL
DLYMKHLLVDMINEEMVALSNVVLPFELPVGDPSTQDQYTHKRCYQQFAHCY
IVRVWPTSEIIQDQCPALPPTWTPKGQARLFRELNPLDFCTKPEAVMLLNQSYY
TWSCLFYPKYDQFELANDFGFLAY QKMFPSPICIQNYSLSTEPYKVQSLYQECI
QKGTSYDLEDVINQLLRVLIDLGKVPASRAFTPDNFRKLQTSGLSMNQAISTL
AKISDLNDENLAAGIHLLQEHIVTLMEATVHDISMLEAAHGLQILHTHLSTLRL
LLTENRVDWNLIYYELIHLIKNAGHLARVELQHPYEIVNQDCEQLTYLELKGC
QELDYLVCEEILQHEPCGSDCPVTAQKIKDPYVWIYPLKNGSYLIMSSHTDCAI
PPYEPVLVTVNDTVRCFGTTLKKPLVGLIAKIKGLKIEIRSEAELLRLDLHEGD
YAEWTKQLGKALEDIWPAAAQTVSKIGDFLGKIADGIFGTTFSLLTYAKPVIIGI
VVIVLLILIIRILS



>FFVfca

ARGHGDIIAVRFTGGPWGPGVTIRLQDNTGQPLQLIAGPYNLIRTAFLDLEPAR
GPERHGPFGDGRLQPGDGLSEGFQPITDEEIRNEIRLLRERLQVIPINHLRSVIG
NTPPNPRDVALWLGRSTAAIEGVFPIVDQVTRMRVVNALVASHPGLTLTENEA
GSWWRKAHGAAAQHELAGVLSDINKKEGIQTAFNLGMQFTDGNWSLVWGII
RTLLPGQALVTNAQSQFDLMGDDIQRAENFPRVINLNIHGQSIRPRVQTQPLQR
QQQQHSDVPEQRDQRGPSQPPSGGGYNFRRNPQQPQRGPRPGGNPRGGGRG
QGPRNGGGSVERKGVKIKGYWDSQADITCVPKDLLQGEQQNVTTIHGTQEG
DVYYVNLKIDGRRINTEVIGTTLDYAIITPGDVPWILKKSILSKKGKEELKQLFE
KYSALWQSWENQVGHRRIRPHKIATGTVKPTPQKQYHINPKAKPDIQIVINDL
LKQGVLIQKESTMNTPVYPVPKPNGRWRMVLDYRAVNKVTPLIAVQNQHSY
GILGSLFKGRYKTTIDLSNGFWAHPIVPEDY WITAFTWQGKQYCWTVLPQGFL
NSPGLFTGDVVDLLQGIPNVEVYVDDVYISHDSEKEHLEYLDILFNRLKEAGY
[ISLKKSNIANSIVDFLGFQITNEGRGLTDTFKEKLENITAPTTLKQLQSILGLLN
FARNFIPDFTELIAPLYALIPKSYVPWQIEHSTTLETLITKLNGAEYLQGRKGDK
TLIMKVNASYTTGYIRY YNEGEKKPISYVSIVFSKTELKFTELEKLLTTVHKGL
LKALDLSMGQNIHVYSPIVSMQNIQKTPQTAKKALASRWLSWLSYLEDPRIRF
FYDPQMPALKDLPAVDTGKDNKKHPSNFQHIFY TDGSAITSPTKEGHLNAGM
GIVYFINKDNLQKQQEWSISLGNHTAQFAEIAAFEFALKKCLPLGGNILVVTDS
NYVAKAYNEELDVWASNGFVNNRKKPLKHISKWKSVADLKRLRPDVVVTHE
PGHQKLDSSPHAYGNNLADQLATQASFKVHMTKNPKLDIEQIKAIQARLPVG
YPKQRERYKLIKEAHNISHAGREAVLLKIQENYWWPKMKKDISSFLSTCNVC
KMVNPLNLKPISPQAIVHPTKPFDKFYMDYIGPLPPSEGYVHVLVVVDAATGF
TWLYPTKAQTSKATIKVLNHLTGLAIPKVLHSDQGSAFTSEEFAQWAKERNIQ
LEFSTPYHPQSSGKVERKNSEIKKLLTKLLVGRPLKWYNLISSVQLALNNTHV
VSTKYTPHQLMFGIDCNLPFANKDTLDWTREEELAPTCS-GWSPYVGQLVQE
RVYRPSQLRPKWRKPTKVLEILNPRTVIIVDHLGQRKSVSIDNLKPTALQSTHP
ELHVPL-KMRMWHPGPVLSWQVTRRRFFAPQPKPIFHKERTLGLSQVILIDSDT
ITQ----TKQQKAYLVSTINEEMEQLQKTVLPFDLPIKDPLTQKEYIEKRCFQKYG
HCYVIKVWPSQDLIQDQCPAFPKELSPVGSGMLFRPINPYDICNMPRAVLLLN
KTYYTFSCYYRPLYDGTENTEDWGWLAY TDSFPSPICIEEKRIWKKNYTLSSV
LAECVNQAMEYGIDEVLSKLDLIFGNLTHQSADEAFIPENLRRIQEAGLGLAN
AITTVAKISDLNDQKLAKGVHLLRDHVVTLMEANLDDIVSLGEGIQIEHIHNH
LTSLKLLTLENRIDWRFIYYEITHLVRNAGYLSKVWIQQPFEVLNQECGTNIYL
HMEECVDQDYIICEEVMELPPCGSDCPVLTKPLTDEYLEIEPLKNGSYLVLSST
TDCGIPAYVPVVITVNDTISCFDKEFKRPLTSLIAKIKGIQIEIRAKAELLRLDLH
EGDYPEWLQLLGEATKDVWPTISNFVSGIGNFIKDTAGGIFGTAFSFLGYVKPV
LLGFVIIFCIILIIKIIG

>SFVmcey

AARHREVIALRMTGGWWGPAVSLLLQDDQGQPLPTLEAPWQDLRLAFDNID
VGEGTLRFGPLANGNYIPGDEFSLEFLPPAMQEIDAQIRGLEGQLRVIPIQHIRA
VTGNAPSNPREIPMWIGRNASAIEGVFPIPTSDIRSRVINALLGRQLGLNLDPQH
CITWYVRTHGSYPLHQLAEVLRRVSNSEGAAAAWQLGMMLTNQDYNLVWG



MVRPLLPGQAVVTAMQHRLDQEVSDAARIVSFVNHLNLNARGQNLRVSTGG
QTTARSSQGQQPRQSESGDQNNQRQLNRGGYNLRPRTYQPQRSRTSGAGREQ
GGRGNQNRNQRSAAEIKGTKLKAHWDSGATITCVPEAFLEDETMLIKTIHGE
KQQDVYYLTFKVQGRKVEAEVLASPYDYILLNPSDVPWLMKKTALPKEQKE
LLQKLFLKYDALWQHWENQVGHRRIKPHNIATGTLAPRPQKQYPINPKAKPSI
QIVIDDLLKQGVLIQQNSTMNTPVYPVPKPDGKWRMVLDYREVNKTIPLIAA
QNQHSAGILSSIYRGKYKTTLDLTNGFWAHPITPESYWLTAFTWQGKQYCWT
RLPQGFLNSPALFTADVVDLLKEIPNVQAY VDDIYISHDDPQEHLEQLEKIFSIL
LNAGYVVSLKKSEIAQREVEFLGFNITKEGRGLTDTFKQKLLNITPPKDLKQL
QSILGLLNFARNFIPNYSELVKPLY TIVANAFISWTEDNSNQLQHIISVLNQADN
LEERNPETRLIIKVNSSPSAGYIRY YNEGSKRPIMY VNYIFSKAEAKFTQTEKLL
TTMHKGLIKAMDLAMGQEILVYSPIVSMTKIQRTPLPERKALPVRWITWMTY
LEDPRIQFHYDKSLPELQQIPNVTEDVIAKTHPSEFAMVFYTDGSAIKHPDVNK
SHSAGMGIAQVQFIPEYKIVHQWSIPLGDHTAQLAEIAAVEFACKKALKISGPV
LIVTDSFYVAESANKELPYWKSNGFLNNKKKPLRHVSKWKSIAECLQLKPDIII
MHEKGHQQPMTTLHTEGNNLADKLATQGSYVVHCNTTPSLDAELDQLLQGH
YPPGYPKQADREKIISTAHNIAHTGRDATFLKVSSKYWWPNLRKDVVKSIRQC
KQCLVTNATNLTSPPILRPVKPLKPFDKFYIDYIGPLPPSNGYLHVLVVVDSMT
GFVWLYPTKAPSTSATVKALNMLTSIAIPKVLHSDQGAAFTSSTFADWAKEKG
IQLEFSTPYHPQSSGKVERKNSDIKRLLTKLLIGRPAKWYDLLPVVQLALNNSY
SPSSKYTPHQLLFGVDSNTPFANSDTLDLSREEELSPASSRSWSPSVGQLVQER
VARPASLRPRWHKPTAILEVVNPRTVIILDHLGNRRTVSVDNLKLTAVTTLTEE
QKQPTRMDKLWVFGPVIDWNVSRSILY VPHPEPIILKERILGLSQVMMINSENI
ANTANLTQETKVLLADMINEEMNDLANQMIDFEIPLGDPRDQKQYQHQKCFQ
EFAHCYLVKGWPSSTVIADQCPAMPAEWDKQGKADLFRQINTLDVCNRPEM
VFLLNSSYYEFSCLYYPQWDTPEALYDFGFLAYLNSFPSPICIKNQTIREPEYKI
SSLYLECMNASDRHGIDSALLALKTFLQSVNEMPLARAFVGNNYERLRSMGY
ALTGAVQTLSQISDINDERLQHGVYLLRDHVVTLMEAALHDVSIMEGMLAIQ
HVHTHLNHLKTMLLMRKIDWTFIYYEIVHLLESAGHLTHVK VKHPYEIINKEC
SDTQYLHLEECIREDYVICDIVQIVQPCGSDCPVTALKVKTPYIQVSPLKNGSY
LVLSSTKDCSIPAYVPSVVTVNETVKCFGVEFHKPLTGITASLQSLEIEVRAKAQ
LLRLDIHEGDFPDWLKQVASATRDVWPAAASFIQGVGNFLSNTAQGIFGSAVS
LLFYAKPILIGIGVILLIALLFKIIS

>SFVcae

ALNHREVIGLRMLGGWWGPGVSIFLQDDSGQPLQTIEAPWGELRQAFEDLDV
AEGTLRFGPLANGNWIPGDEYSMEFQPPLAQEIDAQIRGLERRIQAIPIQHIRAV
TGNTPTNPRDIPMWLGRHSAAIEGVFPMTTPDLRCRVVNALIGGSLGLSLEPIH
CVNWYVRTHGSYPIHELANVLRAVVTQEGVATGFQLGIMLSNQDYNLVWGIL
RPLLPGQAVVTAMQQRLDQEVNDAARITSFNGHLNLNARGQSIRAQSASTSG

NRTNQGNQGQR-----DNNQRQSGQGGYDLRPRTYQPQRSRTSGAGRGQQGRG
NQNRNQRRAAEIKGTKLKAHWDSGATITCVPQAFLEEENIWIK TIHGEKEQPV
YYLTFKIQGRKVEAEVISSPYDYILVSPSDIPWLMKKTMLTGSYKEKLQSLFLK
YDALWQHWENQVGHRRIKPHHIATGTVNPRPQKQYPINPKAKASIQTVINDL



LKQGVLIQONSIMNTPVYPVPKPDGKWRMVLDYREVNKTIPLIAAQNQHSAG
ILSSIFRGKYKTTLDLSNGFWAHSITPESY WLTAFTWLGQQYCWTRLPQGFLN
SPALFTADVVDLLKEVPNVQVY VDDIYISHDDPREHLEQLEKVFSLLLNAGYV
VSLKKSEIAQHEVEFLGFNITKEGRGLTETFKQKLLNITPPRDLKQLQSILGLLN
FARNFIPNFSELVKPLYNIHATAYITWTTDNSQQLOQNIISMLNSAENLEERNPEVR
LIMKVNTSPSAGYIRFYNEFAKRPIMYLNYVYTKAEVKFTNTEKLLTTIHKGLI
KALDLGMGQEILVYSPIVSMTKIQKTPLPERKALPIRWITWMSYLEDPRIQFHY
DKTLPELQQVPTVTDDIIAKIHPSEFSMVFYTDGSAIKHPNVNKSHNAGMGIA
QVQFKPEFTVINTWSIPLGDHTAQLAEVAAVEFACKKALKIDGPVLIVTDSFYV
AESVNKELPYWQSNGFFNNKKKPLKHVSKWKSIADCIQLKPDIIIHEKGHQP
TASTFHTEGNNLADKLATQGSY VVNINTTPSLDAELDQLLQGQYPKGFPKHS
DRPQIILQAHNIAHTGRDSTFLKVSSKYWWPNLRKDVVKVIRQCKQCLVTNA
ATLAAPPILRPERPVKPFDKFFIDYIGPLPPSNGYLHVLVVVDSMTGFVWLYPT
KAPSTSATVKALNMLTSIAVPKVIHSDQGAAFTSATFADWAKNKGIQLEFSTPY
HPQSSGKVERKNSDIKRLLTKLLVGRPAKWYDLLPVVQLALNNSYSPSSKYTP
HQLLFGIDSNTPFANSDTLDLSREEELSPASIRAWSPSVGQLVQERVARPASLRP
RWHKPTPVLEVINPRAVVILDHLGNRRTVSVDNLKLTAISSLTEEQKQPTRMD
RVWVFGPVIDWNVTRSLMYTPHPEPIILKERVLGISQVLMINSENIANVANLSQ
ETKVLLTDMINEELQDLSNQMIDFELPLGDPRDQDQYIHHKCYQEFAHCYLVS
PWISEGIIVDQCPALPKEWNNQGNARLFRSFNPLDVCNRPEAVLLLNTTYFTY
SCLYYSEYSSPEAQFDFGFLSYLNAFPGLKYIENQTVREPEYEVYSLYMECMN
SAEKYGIDSVLFALKTFLTPVNEMSTARAFVGTNIEKLRSMGYSLTGAVQTLS
QISDINDERLQQGVSLLRDHVVTLMEAALHDITIMEGMLAIQHVHTHLNHLK
TILLMRKIDWTFIYYEITHLVESAGHLTLIRVKHPYEVINKECTYEQYLHLEDCI
SQDYVICDTVQIVSPCGSDCPVTAEKVKEPYVQVSALKNGSYLVLTSRTDCSIP
AYVPSIVTVNETVKCFGVEFHKPLVGIIANLQNLEIEVRAKSQLLRLDIHEGDF
PAWIQQLASATRDVWPAAARALQGIGNVLSNTAQGIFGTTVSILSYAKPILIGIG
VILLIAFLFKIVS

>EFVpve

ASLHGEIIGLRLTEGWWGQLVRLILQDEDNEPLQVLSGPLAELQLAFQDLDLP
EGPLRFGPLANGHYVEGDPYSRSYRPVTMAETEVETRALRRQLAVIPIQHIRS
VTGEPPRNPREIPIWLGRNAPAIDGVFPTTTPDLRCRIINALLGGNLGLSLTPGD
CITWFIRTYGQYPLHQLGNVLKGIADQEGVATAY TLGMMLSGQNYQLVSGITR
GYLPGQAVVTAMQQRLDQEIDDQTRAETFIQHLNLNARGQSIRASVTPQPRPN
SGRGRQCPAPGQNDRGSNIQNSQGGYNLRSRTYQPQRSQTYKPAAGRGGRGN
QNRNQRSSAEVKGTKLLAHWDSGATITCIPESFLEDEQTLIK TTHGEKQQNVY
YLTFKVKGRKVEAEVIASPYEYILLSPTDVPWLTQQTALPEEQKQQLKALFTK
YDNLWQHWENQVGHRKIRPHNIATGDYPPRPQKQYPINPKAKPSIQIVIDDLL
KQGVLTPQNSTMNTPVYPVPKPDGRWRMVLDYREVNKTIPLTAAQNQHSAGI
LATIVRQKYKTTLDLANGFWAHPITPDSYWLTAFTWQGKQYCWTRLPQGFLN
SPALFTADAVDLLKEVPNVQVYVDDIYLSHDNPHEHIQQLEKVFQILLQAGYV
VSLKKSEIGQRTVEFLGFNITKEGRGLTDTFKTKLLNVTPPKDLKQLQSILGLL
NFARNFIPNFAELVQTLYNLIASSYIEWTEDNTKQLNKVIEALNTASNLEERLP



DQRLVIKVNTSPSAGYVRYYNESGKKPIMYLNY VFSKAELKFSMLEKLLTTM
HKALIKAMDLAMGQEILVY SPIVSMTKIQKTPLPERKALPIRWITWMTYLEDP
RIQFHYDKTLPELKHIPDVYTSSIPPLHPSQYEGVFCTDGSAIKSPDPTKSNNAG
MGIVHAIYNPEYKILNQWSIPLGHHTAQMAEIAAVEFACKKALKVPGPVLVIT
DSFYVAESANKELPYWKSNGFVNNKKEPLKHISKWKSIAECLSIKPDITIQHEK
GHQPINTSIHTEGNALADKLATQGSY VVNCNTKPNLDAELDQLLQGNNVKG
YPKQSDRQKIVLQAHNLAHTGREATLLKIANLY WWPNMRKDVVKQLGRCK
QCLITNASNKTSGPILRPDRPQKPFDKFFIDYIGPLPPSQGYLY VLVIVDGMTGF
TWLYPTKAPSTSATVKSLNVLTSIAIPKVIHSDQGAAFTSSTFAEWAKERGIHLE
FSTPYHPQSSGKVERKNSDIKRLLTKLLVGRPTKWYDLLPVVQLALNNTYSPV
LKYTPHQLLFGIDSNTPFANQDTLDLTREEELSPASSRSWSPVVGQLVQERVAR
PASLRPRWHKPSTVLEVLNPRTVVILDHLGNNRTVSIDNLKPTSSTTVTDQQK
EPTRKDKIWVLGPVIDWNVTRSLY YEPHPEPIVVTERVLGLSQVLMINSENIAN
NANLTQEVKKLLAEVVNEEMQSLSDVMIDFEIPLGDPRDQEQYIHRKCYQEF
AHCYLVKSWPTEGLIADQCPALPKEWSSQGKNALFKEINVLDVCSKPELVILL
NTSYYSFSCLYYPYQDSLESTYDFGFLAY QKNFPAPICIEQQEIRDKDYEVYSL
YQECKLASKVHGIDTVLFSLKNFLRPVNEMPNARAFVGNNYAKLKSMGYALT
GAVQTLSQISDINDENLQQGIYLLRDHVITLMEATLHDISVMEGMFAVQHLHT
HLNHLKTMLLERRIDWTYMYYELTHLVQSAGQLTHVTIAHPYEIINKECTETK
YLHLKDCRRQDYVICDVVEIVQPCGSDCPVWAEAVKEPFVQVNPLKNGSYLV
LASSTDCQIPPYVPSIVTVNETTSCY GLNFKKPLVGIIAKIKGLKIEVRAKAELL
RLDIHEGDTPAWIQQLAAATKDVWPAAASALQGIGNFLSGAAHGIFGTAFSLL
GYLKPILIGVGVILLIILIFKIVS

>SFVggo

ASMHQEIIGLRMTEGWWGQMTRLILQDDDGEPLQVISGTLAELRLAFLELDL
PEGALRYGPLANGHYIQGDPYSLSYRPVTMAETEVEVRALRRQLAVIPIQHIR
AVTGEPPRNPREIPIWLGRNAPAIEGVFPVNSPEVRCRVINAIIGGNLGLALTPT
ECATWFIRTHGTYPMHQLGNVIKGIVDQEGVATGY TLGMMLSGQNFPLVYGII
RGFLPGQAVVTAIQQRLDQEVDDQTRSDTFIQHPNLNARGQSIRTGANSTPRP
GAGRGRQRSDGNLQDNNPSSQNNQRGYNLRPRTYQPARSRAPRSGASRGGR
GNQNRNQRPSAEVKGNKLIAHWDSGASITCIPESFLEEEKTIIKTIHGQKEQKV
YYLTFKVNGRKVEAEVIASPYDYILLSPMDVPWLVQKTALSEEFKKQLQTLFL
KYDNLWQHWENQVCHRKIRPHNIATGDYPPRPQKQYPINPKARSSIQVVIDDL
LKQGVLVQOQONSTMNTPVYPIPKPDGRWGMVLDYREVNKTIPLIAAQNQHSA
GILATIVRKKYKTTLVLANGFWAHPITPESY WLTAFIWQGKQYCWTRLPQGFL
NSPALFTADVVDLLKEISNVQAYVDDIYLSHDDPQEHLDQLEKVFQILLQAGY
VVSLKKSEVAQKTVEFLGFNITKEGRGLTEAFKAKLLDITPPKDLKQLQSILGL
LNFARNFILNFAELVKPLYSLISSAYIEWSNENTVQLQTIIKALNNADNLEERIPE
KRLIIKVNTSPSAGY VRY YNETGKKPIMYLNY VFSKAELKFTLLEKLLTTMHK
ALIKAMDLAMGQEILVYSPVVSMTKIQKTPIPERKALPIRWITWMTYLEDPRIQ
FHYDKTLPELKNIPDVLTENSSKIHPSQYNSVFYTDGSAIRSPDPTKSHNAGMG
IVQVKFSPELQVINQWSIPLGNHTAQMAEIAAVEFACKKALKITGPVLIITDSFY
VAESTNKELPYWKSNGFVNNKKKPLKHVSKWKSIAECLSLKPDITIQHERGH



QPIYTSIHTEGNALADKLATQGSY VVNNNDKPNLDAELDHLIQGKYPKGYPK
QLERAGIVQKAHNLAHTGREATLLKIANLY WWPNMRKDVVRQLGRCQQCLV
TNAFNQTSGPILRPTRPLKPFDKFFIDYIGPLPPSNGYLHVLVVVDSMTGFTWL
YPTKAPTTNATVKALNVLTSIAVPKVIHSDQGAAFTSSTFADWAKERGIQLEFS
TPYHPQSSGKVERKNSDIKRLLTKLLVGRPTKWYDLLPVVQLALNNSYSPSLK
HTPHQLLFGIDSNTPFANQDTLDLTREEELSPASTRSWSPIGGQIVQERVPRPAS
LRPRWHKPSRIVDILNERTVVIVDHLGNNRTVSIDNLKLTPSTLVTEEQKEPTR
MDRVWVLGPVIDWNVTRALFYQPHPEPIIHTERVLGLSQVLMINSENVANSAN
LSQETKVLLTEMINEEMQSLSDVMIDFEIPLGDPRDQEQYIHRKCYQEFAHCY
LVQPWPNEGLIVDQCPALPYEWAKGGLNRLFRNISVLDVCSRPEMVLLLNKT
YYTFSCLYYPEYSNPEALFDFGFLSYMKNFPGPQCIESTVIRQQDYEVYSLYQE
CKLASKIHGIDSVLFSLKNFLKPVNEMPNARAFVGNNYSKLRSMGYALTGAV
QTLAQISDINDQNLQQGIYLLRDHIVTLMEATLHDISIMEGMFAVQHVHTHLN
HLRTMLMERRIDWTYMYYELIHLIKSAGQLTHVTVSHPYEIINRECSNTLYLH
LEECRRLDYVICDVVKIVQPCGSDCPVWAEPVKEPHVQISPLKSGSYLVLASST
DCQIPPYVPSVVTVNETTQCFGVTFKKPLVGIIAKIKGIKIEVRAKAELLRLDIH
EGDTPAWIRQLAAATEDVWPAAASALKGIGNFLTGAAQGLFGTAFSILGYLKP
ILIGIGHILVILIFKILR

>SFVppy

AARHLETIGLRMLGGWWGEQARILQDDDGEPLQVISAPWDQLRRAFHDLD
VGNGALRFGPLANGNYIPEDPYSTSYRPVNPQEMTIEIRGLRQELQVIPIQHIR
AVTGEVPNNPRDIPMWIGRNAPAIEGVYPVTTPDLRARIINALIGGKSGIHLTAP
EAVTWFTRTHGSFPMHNLSAILTGIANGEGVESAYNLGMMLSNGDFNLVYGI
VRGLLPGQAAVAYMQQRLDAEPSDALRAQNFIQHLHLNHRGQSIRTSLPTSTR
P-SGRGLSTPNRGSNNANNNTQSSFGGYNLRPNTFRPQRSRGPGGGGRAGGR
RNOQNRNSGQGAEVKGTKLKAHWDSGTTITCIPTVFLTDEDVLIKTIHGERRQP
AYYLTFKINGRKVQAEVIASPYDYILLCPADVPWLQQQTALEGQFKQQLQNIL
STFDTLWQHWENQVGHRKIPPHNIATGTHPPRPQKQYPINPKAKESIQIVINDL
LKQGVLIQONSIMNTPVYPVPKPDGRWRMVLDYREVNKTIPLIAAQNQHSAG
ILASIYRGTYKTTLDLANGFWAHPITPNSYWLTAFTWQGKQHCWTRLPQGFL
NSPALFTADVVDLMKHIPNVQVYVDDLYLSHDDPQEHLQVLQQVLHILHDAG
YVVSLKKSATAQKVVEFLGFNITKTGRGLTDAFKEKLLNISPPQNLKQLQSILG
LMNFARNFIPNYAERVKPFYSLISTANILWNDELTSQLQELITLLNQADNLEER
KPTTRLIIKVNSSSHAGYIRY YNEGSKKPILYINY VFSKAEEKFSMLEKLLTTLH
KALIKAVDLAMGTEIMVYSPIVSMTKIQKTPLPERKALPVRWITWMTYLEDPR
ITFHYDKTLPELKDVPSVYQNDIPIVHPSQYSMVFYTDGSAIKNPNPTKTHSAG
MGVVQGKFNPEFQVVNQWSIPLGNHTAQLAEVAAVEFACKQALKITGPVLIIT
DSFYVAESANKELPYWKSNGFVNNKKKPLKHVSKWKSIADCLSLKTGITIKH
EKGHQPSHTSVHTEGNALADKLATQGSYVVNNIIKPSLDAELDQVLQGNLPK
GYPKHADRKLLASQAHKLSHSGREATLLKLSNTYWWPNMRKDVVKVIGQC
QQCLVTNPSNLTSGPILRPERPTKPFDKFFIDYIGPLPPSNGYLHVLVVVDAMT
GFVWLYPTKAPSANATVKALNMLTSIAVPKVIHSDQGAAFTSSTFADWAKEK
GIHLEYSTPYHPQSSGKVERKNSDIKRLLTKLLVGRPTKWYDLLSTVQLALNN



AYSPILKHTPHQLLFGVDANIPFANQDTLDLTREEELSPASSRSWTPAVGLLVQ
ERVARPASLRPRWHKPVKILEVLNPRTVVILDHLGNNRTVSVDNLKLTATTAVS
EEEKEPTKVDRVWVYGPVIDWNISRSIYYEPHPEPIIVKERVLGLSQVIMINSET
VANSANLTQEAKVLLADMVNEELQGLADVMIDFEIPLGDPRDQDQYIHRKCF
QEFAHCYLVKGWPSEKLIVDQCPALPPSWSTEGKSLLFREANTLDICNIPEAIL
LINTTYYNFSCLYFPKWDTAEELYDFGFLAYLGHFPSPICIKEHKIKEVKYSVY
SLYQECINKASTYGIGNVVEGIKELLTPVNEMPNARAFVGNNY VKLRSMGY'S
LTGAVQTLSKISDINDENLQQGLYLLRDHLVTLMEATLHDISLMEGMLAVQHL
HTHLNHFKTMLLERRIDWTFIYYEIIHLIHSAGQLTHVTIDHPYEILNRECEETK
YLHLEQCIKQDY VICDIVERVQPCGTDCAVYAKAIKSPYTEILPLKNGSYLVLS
DSTSCNILPYIPSIVTVNETVECFGVLFKKPLLGITAKLKNIKIEVRAKAELLRLD
IHEGDSPAWIKQLAAATEDVWPTLATGLKSIGNFLSDAAQGIFGTAFGILGY VK
PILIGVGIILLIVVIFKIIS

>SFVcja

AQRNGQTYAIAMTEGWWGDHIRVVFQDTSGNPLSVVGCTFNQASRVFDQIDI
GEGPSRFGPLADGMFLITDNAWMDFVPLSAMEIQRENRDLNTNLRVLPISQIK
AVIGETPTDHKAVPLWVAKHAAAIEGVFPTGSPEVRCRVLNSLLTGHGGMML
HPVDCVSWFQRVHGVVPLHQLPKTLEEVAKTEGLLVAYNIGMTFTSNNFDLI
WGIIRPLVPGQAAVAMLQGYLDQYPRPQDKIEHFPRFLRLNFLGQSIRSTQAPS
RPNPGRGTATPQAAGTSRSSSGSFGEQPRYNLRPQVNRPSRSSTPRGQGERSGR
QRNNNARQNQVEVKKTELNGFWDTGAQITCIPEAFLKEEEAQIKTLHGTKLQ
SVYYLKFKVLGRKVEAEVTTSPFDY VIISPSDIPWYKPQANINNEEKKQLAKL
LDKYDVLWQQWENQVGHRKIPPHNIATGTVAPRPQRQYHINTKAKPSIQQVI
DDLLKQGVLIKQTSVMNTPIYPVPKPDGKWRMVLDYRAVNKTVPLIGAQNQ
HSLGILTNLVRQKYKSTIDLSNGFWAHPITKDSQWITAFTWEGKQHVWTRLPQ
GFLNSPALFTADVVDLLKNIPGISVYVDDIYFSTETVSEHLKILEKVFKILLEAG
YIVSLKKSALLRYEVTFLGFSITQTGRGLTSEFKDKIQNITSPRTLKELQSILGLF
NFARNFVPNFSEIKPLYSLISTANIKWTSEHTRYLEEIVSALNHAGNLEQRDNE
SPLVVKLNASPKTGYIRYYNKGGQKPIAYASHVFTNTELKFTPLEKLLVTMHK
ALIKAIDLALGQPIEVYSPIISMQKLQKTPLPERKALSTRWITWLSYLEDPRITF
YYDKTLPDLKNVPETVTDKKPKMPIIEYAAVFYTDGSAIRSPDKNKSHSSGMG
IVHAVFKPELTIEHQWSIPLGDHTAQYAEISAVEFACKKANNISGPVLIVTDSDY
VARSVNEELPFWRSNGFVNNKKKPLKHISKWKNISDSLLLKRDIIVHEPGHKP
SYTSIHTQGNNLADKLATQGSYTVNNIVNPSLDAELEQLINGHSVKGYPSRSD
RLALVKIAHEFSHAGREATVLRLQDKYWWPNMRKDVISHIRTCKPCLTTDGS
NLTPIPPKPQLRPEKPFDKFFIDYIGPLPPSHGFVYVLVVVDAATGFTWLYPTKA
PSTNATITSLNILLGTAVPRVLHSDQGSAFTSSTFADWAKEKGIQLEFSTPYHPQ
SSGMVERKNREIKRLITKLLVGRPTKWYPLLPTIQLALNNTYSVHYKKTPHQL
LFGVDGNVPFANQDTLDLTREEELSPASKRAWLPSVGLLVQERVARPSQLRPK
WKKPTPILEVVNDRTVVILDNQGQRRTVSIDNLKLTPLTGITPDQKKPTIQQRL
WTPGPVIDWNSTRDLILLPHPKPIIQKNRVLGLSQILLINSESLASIFNIKQEHKSI
LTEIIQEEMRSLQDITLNFDLPIGNPKTQHEYIQSRCFQEFKDCYLVKPWPTDD
VLADMCPALPAEWNTQGQNRLFRNLSRIDYCKLPEAVVLLNSTKYDYSCLYY



SYYSSPSFLWDFGWLAYNNHFPSPVCVKETKIREAKYEVYSLYGECIQATKTY
TIDQVLVGLHGFLTPVQDLPKERAFLGTNWQKLQKAGYAITNAVTQIAKITDL
NNEAIVSGIYLLKDHIVTLMEATLHDVSALGNVVTIQHFHTHLAQFKLLLVEN
RIDWNYIYYEIIHLVDSAGSLTLVTIQHPYTIVNQECGETKYLHMEECTEQDYK
ICEQVTEVLPCGSDCPVLAKTVKPGY VHIESLRNGSYIYMAHYQDCGIKPY VP
QIVTVNATVKCLGYEIQPPLVGILAKLKNIQIQVKSQTELLRLDIHEGDTPAWIK
QLAESTKDIWPTTANIFGKVGEFLSGTFGGLFG----TLGYIKPILGIVILLLIVIV
VKIIS

>SFVssc

ARPHLTHYVLRMTEGWWGPFVRIILQDESGNPLSILETTLDEMDRVFDGINLS
PGTERYGPLCDGNFLYTDDAWNDFNPMSALEVKQENEDAHERLRVLPISQIRT
VIGNTPVDPKKVPLWIAKSASAIEGVMPTNTPDIRCRLVNALLPQHGGLILQPH
ECNSWYTRVNGMIPLHALPQTLSQVTKEEGILVAY QIGMTFTGQNFPLTWGIL
RPLLPGQAVVAMMQGYLDQYPTDDLKAVNFASILRLNYMGQNIRNQSSPSLT
VRGQPATTPTVTTSGSTSSTTESSNPNYNFRPRVNQPPRENTTQNNTRRPGSQG
QNRNRNOQNVEIHDQKLIGY WDTGAQITCIPQVYLEQEKHVIETVNGKTQRDA
YYIKLKINGKKIETEVIPSPFSYALITPNDIPWFKPGADITKEEKGMLYKLLDKY
DPLWQQWENQVGNRQITPHIIATGTINPKPQKQYHINPKAKPSIQIVINDLLKQ
GVLKQONSIMNTPIYPVPKTEGKWRMVLDYRAVNKTIPLIAAQNQHSAGILTN
LVRQKYKSTIDLSNGFWAHPIDQDSQWITAFTWEGKQY VWTRLPQGFLNSPA
LFTADVVDLLKEIPNVNVYVDDIYVSTETINQHFQVLDKIFQKLLQAGYVVSL
KKSNLCRYEVTFLGFTISKYGRGLTEEFQEKLRNISPPNSLKQLQSILGLLNFAR
NFIPNFSELIKPLYELISTASISWEPKHSQALNNLITALNHADNLEQRNGEVPLVI
KINASNTTGYIRFYNKNGKRPIAYASHVFNHTEQKFTPVEKLLTTMHKAIIKGI
DLAIGQPIETYSPIVSMQKLQKITLPERKALSTRWLSWLSYIEDPRFLFIYDKTLP
DLKEMPPTQTDDYNPMPLHQYLAVFYTDGSSIKSPDPTKTHSSGMGIVQAIYE
PNFQIKHQWSIPLGDHTAQYAEIAAVEFACKKALQVTGPVLIVITDSDY VARSV
NNELNFWRSNGFVNNKKKPLKHISKWKSISESLLLHKNITIVHEPGHQPSSTSV
HTQGNALADKLAVQGSYTINNITKPSLDTELRAVLEGKLPKGYPKNSDRPKLV
KQAHELAHTGREATLLRLONQYWWPKMRKDVSHCLRTCMPCLQTNSTNLTT
TRPFQQIRPSKPFDKYYIDYIGPLPPSEGYSYVLVVVDSATGFCWLYPTKAPST
RATVKSLNFLLGIAVPKILHSDQGSAFTSSDFANWAKEKEITLEFSTPYHPQSSG
KVERKNQEIKKLLTKLLVGRPAKWYPLIPSVQLALNNTY SPKIKLTPHQLLFGV
DGNIPFANSDTLDLKREEELAPSTAKTWTPSVGLLVQERVYRPSQLRPKWKKP
TPILEVLNERTVVI-DNNGQRRTVSVDNLKYTPLQSLPPEQKEPSWTQKCWYVP
GIILDWNSTRDLLFEPHPKPIIGKERVLGLSQVILINSESIATSLEIKQEHKHILVE
MIKEELLSLONVMLNFDLPLGDPKTQQEYISQRCFQEFKHCYLVKPWPTDDV
VQDMCPALSAY WHPQGQNKLFRNITRLDYCKYPEAVILLNTTKSDYSCLYYS
EYSSPSYLQDFGWLAYQGHFPSPICEKETKIRMPGYTVYSLFGECLNAAQQHG
IERALIGLHAFMTPLQEVNKERAFIGHNWGKLQAVGFTITNTVSKIARIIDLNN
EHLVSGLYLLKDHLVTLMESTLHDISILGNAVAIQHFHTHLTQLKLLLMENRM
DWTFIYYEIIHLVYSADNLVQINVEQPYEILNVECGKSTYLHIDKCEEQDYVIC
EVIQEKQPCGSDCPVKARTIEKGYTYIQPLKNGSYVVMSHFQDCHIKPYIPQIV



TVNATVKCLGEVFQPPLVGIITKLKGFQVQIQAQAELLRLDLHEGDSGQWIKQ
LASASKDIWPAAATVLGKIGDFLGGTAGSIFG----IFGYLKPIFIGLTILILIVLVFK
ILS

>SFVocr

SQQHLDTLLVRITGGNWGPGIEVLLRDTLG-PLQILHLNYQDAIIIFDMIIPSEGV
HRHGPMFDGLWIHGDDY SMNFQPITAHELTEEVELLTERMAVIPINVIRSVCGD
TPSNPQDIPLWMGRIIPAIEGVFPIDNPNLRMRVVNALLALHPGLAITELNAQT
WHMRALGHTALHQLPALLETIVKTDGILPAYNMGMEVTQQDFSYVWGILRTL
LPGQAFVLSMQNELDRLPA-AQRPGMFPGLLQLNSRGQNIKTNTQQQAPKPR
QQASASPSSQGDNRSPQPQGSGPRYNFRPRVQPPDRNQQPGQGGQRTQQTNQ
NRNQGNAVQLRAHHLKGFVDTGSSITCFPKYTLVEEQYDISTIHGTVSQPVYY
IKFKVNGKKVEAEVTESPLDYVILCPSDVPWLSTKTRVNQ---KQLQKLFIQYD
DLWQKWENQVGHRKITPHHIATETVAPKPQRQYHVNPAARPDIQIVIDDLLKQ
GVLKKQNSPMNTPVYPVPKPDGKWRMVLDYRAVNKTVPAIGAQNCHAPGIL
SSLYRAKFKTTLDLSNGFWSHPITPESYWLTAFTWQGSQYVWTRLPQGFLNSP
ALFTADVVDLCKHIPNVSAYVDDIYVSNDTAEEHLRTLEQLFRTLMSAGYIVS
LKKSKIGVSAVDFLGFEITDDGRGLTSAFKEKLVNIQPPSSLKQLQSILGFLNFT
RNFVPNYSELVKPLYNLVATARISWTLENTEQLNQVISALNAADNLSERKTGV
PLVVKSNCSPTAGYIRFYNQGDRKPIQYVNYIFSKTELKFTPLEKQLTVLHKAI
LKGLDLAGGEDIHFYTPIASISKLQRTPIPERKALHVRWLTWITYLEDPRFHFY
YDETLPPLAELPEIAQG--NQLPLKEYTSVFYTDGSAIKNPNPKKAHSAGMGTV
EVTYNPEYKVLHEWSFPLGDHTAQYAEIAACEFAIKKASLLRGPVLIVSDSVY
LVKSFNEELPFWISNGFLNNKKKPLQHISKWKTIAACYQNKKDIFLLHVPGHQ
KLLTDEHAQGNALADKLAVQSSHKVLFIKKPSLDAELIQVMEGKYPKGYPHK
GDRLALITKAHNISHMGREAVLAKIQNVYWWPNMKKDVKHVLTICSQCQQV
NSFNLKPQPPQTIARHVHPFDKIYMDYIGPLPPSDGYLYVLVLVDSCTGFTWLY
PTKAPSANATVKALTHLTGTAVPKVLHSDQGSAFTSSTLVDWAKERGIRLEYS
TPYHPQSSGKVERKNSEIKRLLTKLLVGRPLRWYPLIPTVQLALNNTPNVSSGK
TPHQLLFGVDCNLPFANKDTLDLTREKQLSPPPSRSWRPSVRLLVQERVYRPS
ALRPKWRKPTPILEVHSDRLVTIKDHLGNIKKVSTDNLKLTPTPTLTKSETLPLP
YTRMWTPGPIIAWNESRSRLLVPHTKPVVKKERALGFSQIIIMSSDSMANSMG
LKKEDIHLLVDLLNEEMEQLQNIILEFDLPIGDPHDQSY YIEQRCKAALQHCY
VVKGWPTDGAILDQCPALPPDWTTQGQNRLFRSITTFDVCQRPEMVFLLNTT
YYTYSCSYFPSYYGREALNDFGYLAFTDMFPAPTCIETKEVRKPQYKVYSAFQ
ECMIKSQQYDINDVIAKLEALFTPLQGRPQNRAFM-TNFHKIQSIGFNLANAIS
TVSKISDLNDNQLAKGMHVLRNHLVTLMEATLHDISKFESGLALQHLHTHLA
QLRSTLQENRVDWSILYFEITHLVFNSGQLTQVFVEQPYNLVSMECNIPTYLHIE
ECVNQDYLICDIVEEVLPCGSDCPVMAKAVKAPFVSITPLKNGSYVILADTSA
CTIPAYSPVLVTTNDTLQCYGHILKRPLVGVIAQLKDLKFQVRSKELLLQLDLH
EGSAPEWINRLAAAAADIWPATGQALKGLGDFLQSTVGSLLGTGLSFLSYLKP
ILIGIGLIFLVVILFKIIS

>SIoEFV



AQGHQDILTVRVDAGPWGVGIQIDLQDGNRQPLPLLNVSYAQLMAKLGDVPF
LTGVYRHGPLY TGHWLPGDDLSHHFLPITMAELQEEVALLRERFQALPMNHL
RAVVGATPNDPQAIALWLGRNVQAIEGVMPINNGPMRKQVVNALLASHATL
HVTDQEAQDWYQRAHGTLALHHLPTVLKDIANSDGVIVAFTMGMMFSNDD
YALVSGIIRPLLPGQAAVVAVQAQLDILPDDNAKASAFPEIVTLNILGQPMHPP
GSQQCSNGGNRGKQDQEGSQGQNHQQPQNQLRHYNLRPNVNHPRWEQQQQ
DQSKDRGVQSNSQPQRSGVQHRGKIF-------- DIMTQWQRFLVSQYEEIQTIHG
KQKMPMYYLTFKVDGHKFVGQVIPTELDYALITAKVVPWIKLKSNISEQGKD
KLRLLLHKYDSLWQKWEKQVSHRKIPPHHIATGTVAPKPQKQYHINYKAKLA
IQTVINDLIKQGVLLHQNSSMNTPIYPVPKTNGSWRMVLNFRAVNKVIPLIAV
QNQYSIEILTQMQREQYKTTLDLSNGFWAHPIRKESY WLMAFTWEGKQLVW
TRLPQGFINSPALFTANIVDILKEIPDVEVYVNDIYFSNVTEEQHLITLKQVLKIL
LKSGYIVSLKKSEIAKEEVTFLSFNITKEGHGLTAKFREKLLNISAPKTLKQLQS
ILGLLNFAHNVITDFAELTKPLYLVISRAHIQWMEKEGMALQEIIKKLNNASYL
ENRDIQKPLIIKLNSSPTAGYIRMYNKGGKKPIQY VNFIFTPAEIKFKPTEKLLTT
MHKAIIKGLDLSQGAQVHIYSPLASPTHIQK TPLPERKGLHSQWITWMTHFKN
PQLIFHHDPTLPDIQNLPQPLSEDNMQIDLTSYTAVYYTDGSAIKNPNPQKTHS
AGIGIVKGKFDPNFSIIKQWRFPLGDHTAQYAEISALEFAVKKAMMDKGPILIV
TNSMYLAKSFNEELDIWISNGFVNNKKKPLQHISKWKVIANCKQNKPSIHMV
HEPGHQKQGTSIHTKGNLLADQLAVQSSHMVGMVTLPSLDKELEQVLDSPNP
KGYPVKMERVKLAQQAHNTIHGGWEATLIKLKNKYWWPNMIKTVRSVVAN
CEKCQVTNASSQIPTPPK TIIHPDKPFEKFYMDYIGPLPSSHGHKHILVVDDAR
MGYCWLFPTKAQNANATVKALNFLSGTAIPKVLHSDQGSAFTSATLQQWTK
DRGIQLEFSTPYHPQSSGKVERKNGKIKRVLTKLLY GWPQKWYPLIPFVQLSIN
NIPSSQTHQTPHKLMFGVDSNLPFANVDDANLSREEQLSSSCTSGWKPFIGQFI
QERVQKYTPLCPRWKKPTKILTVFDDHTVEILDPLGQRRKVSIDNLKPTA-------
—-PTAQVRFWHPGPIISWNLTRERFWEQFPKPITHKKRTLGISQILLIDTPLV---W
YIPLKDKKILTQLIDNEFAQLQEIVLPFTLPLDQPYTQEQYQQKGCFQEFGHCY
LVKYWLTSKIIQDHCLALPSEWK---QNNLFKSPTITQFCNHPELIYFLNTTYTTY
SCLYYAKQTVSEIKRDWRQLAY SKKFPAPIC----KIVVPKYKVKSLYQKCIAKA
KKHHVESVQLLNELFIINIKELPTEDKRWGPNTQRLEKVSLMMANSTATVSKL
SDLNEYLFADGLHILKDHVVTLLEANMKDTQHIDELTTAMLILSYIQNFRIPST
EGRIDWRILYYQIIHLVKTGTQLTLTKIHQPY THIS-ECSELY YLEPKGCEQRDY
LICEEINLHQTCGSKCPVTGKAV--PYLEFIPLKNGSYVVMSYTIDCNIPPYQSSI
FTINDTVTCFEKILKKHLVGILAKLKKIEVKADTKSDLLRLELHKGDTPEWIKQ
LGEALEDVWPAAASATKTIASFVSSATKGIFGGIIDILTY TKPIVILIITILIVLIFRI
LK

>ERV-Spuma-Cma

RPPHGENITVCIMNGPWGIGKRLELQDQGGANLPIPQWQHQDLNWLGQPPDI
NTGEDRHGPMAHEPFTPGDEICEGYLPITLEELEQEAALLARQVTSLPFSNI-A
AVGPTPMDIKNIFSWVAERINVLEGVLPHMNNAARRQVVNSLVP--YQLSLNE
EECVSWYSKAHGHIPTAKLGEELQRISSEQGIKTAFQLGLAMTNQNYGHVWR
IIKNLVPGQAPLAEITRRLEALPSDQERIRQFTRMLDLDPTGRRTGTSRSSQGKS



KGKKPFKPEERRYPASQGRTKPRKGGYNLRPRVTPPPQYGQWDQS-------- RPG
PSAPPVQLQGQIIEAEWDSGSEIMILPKEVLKGKIIKLITITGEIEVSVFYTTIVID
G-KTEGNWLNPLMDKLFQPKIRLGVLGRKNLLELTLRSNREKFFWIVLPLVAE
TENQVGHRSVLPHNIAAGKIKPKPQKQFKINPQAIPSIQIVINYLLKQGIPRQET
SEMNTPVYPVPKGEGKWRLVLDYRAVNKVTPAIAAQSCHSTGILMQLTRKKY
KTTLDLSRWVFGPILSPK----IAFTWCGKQHVWTQLPQGFLNSPALFSADVVDL
LKEIPDVSVYVNDIYFLHDTEKEHLKTTRHLHNI--ERGQIHSLKKSEIGKREVN
FLGFAITNEGRDLTD-YEEKLLNLQPPKTLKQLQSILGFLNFAHPFISNFAELVKS
LHDAIIKANNNESFENQDALDDLITAIKQAALLTERDPTKPLAVKLHVSPSRLY
VRLYNMADRFPFQYTSIIF-KAEKRFTLTEKLLTVMQYALIKSFDIAQGQMIHV
YSPLRCPETLQRHTIPERKVLSSRWLKWMSHIENPQIKFHYDEELPDLASLQTP
SEKQVRIRPLTEYKQIYYLYGSATTNEHKRQ---ARMDAVQAIFNPDYQVLNVW
SIPLGQHLAQYAEVAALEFALQQIPMDQTPRLIITDSDY VSKRYNSKLEFWESN
GFCNAKGKPLHHISLWKSISELKKIKPWVHVTHEPGHCI-GTSVRRAGNAAAD
SLAKKASMINRVHTEPTIDTDLGQCINTPNPPGYKKKTERHMITERAHGHAHF
GRDATLAVL-KKCWWPYMIQTVQQVLQYCSKCVTYNSANRAPIPHDKRTIPE
SPFDILFIDYIGPLPKCPGQDY VLVIIDGATSFVWLYPTTGPTAQATVRALTDFC
KIAIPKKIHSDQGPAFTADISKEFAKKYNIQWEYSTPYHPQNSGKVERANGEV
KAALTKLSGSCPGK-YAYILLVQLGFNNRPRPSIKRTPFKLLFGVPMNVEF--NLT
SDLSREEQLPPCSPHSWHPLVGLLVQERVTTP--LRPRWKPPTLIIKVLSDRV VEI
VDKKGNLKQGSIDNLKVTPCVTRYSAAYATSTRIAMWRQGPTITWNQTRIRLY
EPFPKPIVAKERVLGISQILILDSDHMAEANNLGHPGKEILTQLLNE--------- IPFEI
PLDGPQTQQEYMQKKRCHEFAHYYWIQKWPESQVIADHCPALLNDWHDQG
KGRWFKPMDDLSFCRHPELTVFLNGTYHKHSCLLYPKYSRMEEVSDTGLLLH
DHTFPGFWCIEAKQV--QNYSLYSLY QQCLFNSQKHPVDDVISGMKQRLSSILD
ISGGQAIWGTNLQKIQEAGLIPDSSITKTAKISDLND-KLAKGLHLLRDHLITFP
EHTI-DVIQMSQSITAVMTHSHIQNLRILLTEGKVDWDTLY YEIVHLVYTGNRG
GRVWLKHPCTLITQGCGEVKYLEVRECYEQDYLICDEVIKHEPCGSRCPIMVE
PIVSPYLRIGPLKNGNYIVTTSLDECSIPPYQPSLITVNETVTCYGYEFKSPLIGII
ADLRQIKIELRANTELLRIDLREGYTPQWLNRLSESIADIWPAAAGAIKGIANGI
KDLTSG--GTAFDLLAYANPVIIGVVLLITLVLVIKLIS

>ERV-Spuma-Spu

HYRDGDDYCLEIRNGEWGIGISMRLRDVVFNPLTVLPINRQDLNLMAGIVEIP
RNIRRHGPISNADYISGS--GYNYTPATTEELEQEYTLLRRNLRVLNMANIRAVT
GPTPKDFKEIPMWFESHLSALEAVTSTASPLQKDEVMQFSSP--SICFFDRAGVN
NWYVKTHGQVGIADLNEILRKITQEQGIVRAYGVGMKFL-SNHDLIWGILKTL
CKGDVLKAAIQSKLDLLTTEQEKIRSFPKIVQRDYLGNNPRKNLEQEDSKGKN
QGSNRKQFQAQKDQDSENPSAATYDLRKGSQFPHRDFNSRGGIPTGNKMAE
NRQAQGSVEIANKTFAALIDTGANQSCIQSKCL----PHVYSTKGQCILESYFLEI
QIAGKCLEIEAICDFTKHDVVIAHEVNFIQNQADCAKNEKTKLRDILYSLKPYF
QQFDNQIGHRKIQPHDLSVKT-QPKPQKQYPINKAAINDIQK VINDLIAQGALI
KQYSTMNTPVYPVPKPNGKWRMVLDYRALNRVSPSFTVQNLHMSGMLGNL
ERHKYKTTLDLSNGFWAHPIREEDRYLTAFTWQGTQYCWTRLPQGYLNSPAM



FSADVIQLLKNIPGVNSYMDDIYFTNENLDQHLATLKQVVTVLGEAGYIINLK
KSQICRSKVKFLGFLLTDSGRGLTQEFKEKLLTLQPPKTLKELQSVLGFLNVAR
ILVPDYAQRTKPLYNLIPLA--FWTLEAQQALDKLIVLINQAAELNTRNNTASLE
ILVRASHKGGFASYYNYGDSKPLQYISYVFSNAEQKFLPIERVLCMCNLAILKG
KDLAQGQKMIVKTPIASLRQVKKGSIPNAKALHSRWVQWMSHFENPQIEFEY
VEPSNDLENLPAFSIEPVSSKPLHEY QKVIYTDGSAMSCKQGKHMWKAGYAV
VIGTFNDEYHMSDSIQMPLGNNTAQYAELMAVHKAIEI----SPPVLICTDSFYIA
RGINEELPIWRSNGFLDNKRKPLKHAHRWQKLATLLDDKPLITVMHVPGHSK-
-YGSHVNGNTLVDLLAKEAMKVLTRSQKKCLDGELTQCISPINPKGYPSADTR
PNLIQEAHNHVHHSES-----LKRSY WWPGLRKQVQRRLAQCEPCLRTNPGPVT
RPPYLKNPKPLSPFDKVYMDYIGPLPPSHGHNHCLVIVDACTSFVWIYPTRDQ
SASTTVRTLTSFISLGLPRILHSDKGGAFTSHQMQSFAKSFGIVLEYSTPYHPQS
AGVVERKNGEIKRALTKLLVGRSRQWYSLLPLVQLGLNNLPRSDCHLTPYKL
LFAKDMTTPL----------- EQLASSSSYLSTGAVG--TDDRIKSRTGFSPAQHRYQPC
SSILQEKAVS-RDPSSRPRSTNPQSFDITKIFGLGTEDLHPQTNLRQWLPATPIHW
NLSRPKIHNPFPKPIVSQRSELLVPFTLNIDTRALAYCSGLSKDANTHLAKTIEE
DLQDLDSRNAHFLVPGTDPWHQTSYADKMCFASYGHCYFVRKWPRPHVYAD
HCDCLASQWHDNGANEMFIGVTGTSFCDIPRYPIFLNRSESIVSANLMGNYTA
KER-ASLGNKRWFNLIQGPLFVNATPFFADNYAIYSLY QKCKTLSEKYSLFSVL
QALEEFIASLLQMNPKRAIWGNNAQIFRKTNFLLAKSMEKISRLQDANNINLR
NGVYLVKDALTQVALIVKHDLAVLSDELIMEIIVTQLQKIIFSLSNGHVPWTIG
YFQILHVLRNMSPQMFLETQHTYILTNVKILDICFLHI----------------- SPCGTSCPI
RIQSSNISFVFIDSLTNGSYLILAGKSECNIPALQPSIVTVNTTITCYGRQLFPPPT
GIHAKLQRSEITLEVKQLLQRIDIHEGDFPLWLNRLASAVSAAWPSLANMANSI
AHADTSIGTSILGTGLQILTYLKPIFIAIVLIVLLIIVIKIFR

>CoeEFV

ALADEQFLICMMDYNDFGI-VGTLVLDNAGEIINILTFDYQELVNEGLQPQFGA
GLRRHGNLRGVLYHQGGP-GWQFAPLEPAEYRNQYQALRRRLQQLNIGAIKN
ILGDPPNRGEDFLDWFQARHTQIETITEGY TAEQRRQLY QYILPT-TWASVPIAH
CNNVYIQITGQPPIIRLTKQIPLITASQGILVAY DHAYRGLRGDHVMAFELVREGI
P-MAVRLQITAALQALPTNQERHAQFADIVRLNYNLAMILTPTQKQGYSRGQV
KWTPKQEKEESRPQSSQGKKHRYDLRPRHDGPWQNQGGQKWWKKGQDKQ
QPKYKKEGVCVGDTVVLALIDTGAEHSVIDKCLVPKGHQKLQGLNGSVSFPV
FNLTINISNTDILLK VKANLQPYKLIISHQLPFFPQPTMLSQASKLKLKALLEKH
YEVLQRHKNQTGFRDIEPHQL-KGKIHP-AQKQYPINTKAIPSIQVVINELLEQG
VLVKQTSPTNMAVLPVPKPDGTWRLVLDYRALNKHSEPVRAQNQHSSGILAN
[ERKAYKSSVDLANGFWSHPIREEDWPKMAFTWCGFQYLWTRLPQGFLNSPA
LFSADVISLVGQLPGVYCYVDDIYLTHDTEEEHLKILDQVLEILIKAGY VINIKK
SKLCRKVVDFLGFSLSDEGRGLSDQYREKLAATKPPQTLRQLQSVMGLLNFSR
LFVKGFSELAKPLYDLITVKPYHFTPQAHEALTKLLSAIQTAPNLTNRDNTRAL
VIRIVTSPRSAVAAY YNVGDKLPIQYVSYNFSQPEMKFSKIEKVCVMVNMALI

KGRVLAHEQDIETHTAIPALQTYTRASEPNAKALATRWDLWCTLFSDQRLTFK

TVTNMPDLDCLPPFEDEVAVASPLEQY VEVYYSDGSAKRNQQKN---YAGIGIV



KGKFTTHFEPEETKAVPLGPASAQYAEVMALLDAVKQATD-TGPVLICTDSVY
AQRGYTEDLHYWAIRNFHDSRNAKLKYADKWKQLDQLKRDKPLVRVIHVPG
HTP--GTVHSCGNGLADSLAQGAVKILTRAQRTHMDSILQQCLDPPNPPGYPTA
HARPGLIKEAHCHIHLGGNNTGKTLRRLY WWPGLYTECKRY VANCPECLAVN
VTPTTRPPNLRPPR-GALFDKIFLDFVGPLPRSNGYTAILILVESLSSFTWLLPCR
DQSASTTVTALSFFPASIEPKCFHSDQGGGFTSQLFKKMCSERNIRVEYSTPHH
PQSAGVVERKNRGLKAALTKLVRNRPRKWFQVLDIVQTGLNNTPIARNEHTP
FFLMYGQHMNTPLTNAEPSHPDRMEALAPESNRLWIPKVGEWVQEKAVRAN
SLRDKYHKPTQIIEVLTPKAVVIAATGANRKTVSVDNLKRTPVTRSAGPKKKP
SKVGGCYKIQVPMEDNNSMSRTTRVVPIPLSLTRGLVQIPVNLVLNSKHLAQ---
-SAKGRKMLSNNLVLLMEQAKLQNPSFEVASGSPEQPSSYLADQCFAELGHCY
LIEYLPDPYIMADECLCLSPEWHVNG---YLMEQNHDTFCSMPRFPAFLNTTLY
HVTCEKYPT-------- TLGNKRFYGIHKGPLSI----IDRPNYSVYSLYQICKDRVKIY
PLTDVLSGLKKLV-YVLDMVPTKAIWGTNDQYLTQSATLTNKAINLLSQTMDD
NFAQLEQGFKVLQSSLMHTLRVLTKDMATLGDAIKVKQVEAQIQRGLALLEN
NKVPWALLOQMQLPFLVKTNNLLALAKVRPPYQYIA-KCGNINYLKVKECYLR
GFRYCDNWEKQLPCGQSCPITVKPIT--FAQVTSLGNGSYIIMVSYSECDIPSMR
TVIVIPSTRMTCYNMTLF-PLVAVIARLQDYEITLRSRQLLSMVRFEAAEIPQW
LQLIGEGLIELIPQVKSAIEWGIDLTAKTITQTVTSVLQSLNFLVPVLIIAGVVFV
LILVLKFFS

>ERV-Spuma-Rbi

HIREDQSFVLHLQVASDSSPLKALTAQGRHQGLNDCQMSFSLGKCLFVENPIP
VSEKRGGLAFTEPRPPLDAILSFDAPGKKNAFYNALLHCFQTLRDRKADRVRR
ALGTLPADVNLIPEHLATRLVALEAVTGACNSRTRHYIISTLMP--QNLVPPPSFC
DSWYRSIFGKPLITNLGEVLRHILQKFGISAAYSLGMLVTMSNFDQVWEILKD
VMPDTSIRIDLSNRLSALAP-ADRHEQFPFIIQRPLIPSKPLKQAQPGSDRPRERG
REIQR-----TQPEKTSRRVSFHFRN----PDRNQRDNRG-------- SRQDYTPPPSTKSL
MFVGMMDSGTTINILTREWDTIQY VTITMFAGKQLATVEIFSPYFKGRTIKVAC
LFDEDPAIYFTQAAVPVLPSMMLEDPIGEAELQNLFTE----WQLYHTHTGLVQT
PKPIEIVLNKPFSPQKQYPVHKKFYNDLNIIISQKLTQGVLIEEYSEFNSPLLPVP
KPNGSTRMVIDYRVLNASSETVAAQTLNPASTIDNLPRPRWKATLDLANGFWS
IPISTSP--VTAFTFRGKQYQYTRLPQGFKNSPVLFSAAVEELLQNIDNAVPYVD
DIYLASDKLDVLWDSVVKLIQVLGEEGFVVNFAKARIGFEEVKFLGFLIGVAG
ASLAPTLQEKIISFPVPKTSRQLQVIMGTLNFARKTVPSFASLAAPLYDLLKVV
ARDWTAVHSECLRALQEAVKVSAPLAHRKSSKDLDVTLQVSDSHFLATISNH
AESQPICYITHTFSQPERKFNIVERTLTAVRYCLSKVSALAQGKIIHCYTGIPQLQ
AVTRHSLPESRALSTRWVQWRADQYRDDVQFHYQNGLADSDIILLTTETDRL
LPPIYQVQLVIFTDGSATPSGDYLTAFFAGAANVILTPNGQWKVFATHTWRLGD
MSSQQAELIAFQKALTHIEQPERSVMVCSDSTY VVSGFNSHMKVWENSDFLD
VTGKPIAHRAHWRLIFSISQKLTQVLVLHVPAHQT--VGWYSRYNSLADEAAK
LAA----SQQEITVRARLAR HGSLHLNAATLCQHSDGVL----T
RSQAKKMVSDCLDCQRTNPKRTGHPVEGTLPRGIRPGQVVYMDHVGPLTSSR
GYRHILVVLDSFTGFVFLFAQKRITAIVTVNRLAIVFGILPFQFLCTDGGPAFKN




AEVETFCADHSVTHRFSYPHRPESNGMVERINGEVKRSLQIFLQSNPSNWYLH
LPEIQIRINSTITAN-HEAPAMSLFGFSMLENMASSEAMVTSDKASRSPNP-----F
QIGSVVLSKTHVRGSLEPYWSNPFIVTELLGDSGLLLSDSEDPKKVVSIRDVKL
VSETSTAAQRSHCSSNMSSWLSNTQLHSTFSPAVILVPYHGWLVQDPVLLHID
VPFRFYTHQVWQPESLAGLESRLVALFLQLERSSLQLSSITSESPLD------ GFRA
EFCSIRYQNLFLTGILETPSWKLQHCSIFPSTWG--GEDTGFMIKDSLSVCRLPYE
ILFLNSTHYHVFCDELPVSFTHWRGNNPFFCTRSSSTQTNWQYQVNLCNKRFS
NGRSLTAACIRLAEGLNDTEVTSVLDLIVQWLNDSTANRKRRNALKQEVQNT
FLNLNDRIKTAIKGIQSNEYQLRAGIFQLRDYLAQTLQLGIDAISTTDEKIQVLA
RIEQLTHFIDGLTSPKPKWGTLVQGVRQFLESSNGIKTIKIFEP-THLCINNAGYH
WITAQGCHKVPVTVCNSLVQSNTCEADCPLEPNPGPLVEVFL-KLPNGSYILRS
NKAQCGFQPGILYLVTALSVIKCGPWEFYPTLKMLLTHVLNVNVLLRNLSSLW
LMSEIELTASEWELILDELLEVFSNALGRAFSGLVGGIAKTAVGVVKTLLHDLG
ILFPLILGIVIIGVLFFCLK---

>exCFVrbi

-- GKKNAFYNALLH
CFQTLRDRKADRVRRALGTLPADVNLIPEHLATRLVALEAVTGACNSRTRHYII
STLMP--QNLVPPPSFCESWYRSIFGKPLITNLGDVLRHILQKFGISAAYSLGML
VTMSNFDQVWEILKDVMPDTSIRIDLSNRLSALAP-ADRHEQFPFIIQRPLIPSK
PLKQAQPGSDRPRERGREIQR-----TQPEKTSRRVSFHFRN----PDRNQRDNRG---
----- SRQDYTPPP
-- SNTGWV----PRYPVRDNRGTPPARFPAPEK

-- PPAVSGAVTKADRPPPS--------------- SHKKP--VKRAT
FHGNAGSTSKPPVDPE YVDVIYLASDKLDVLWNSVVKLIQV
LGEEGFVVNFAKARIGFEEVKFLGFL IMGTLNFARKTV

PSFASLAAPLYDLLKVVARDWTAVHSECLRALQEAVKVSAPLAHRKSSKDLD
VTLQVSDSHFLATISNHAESQPICYITHTFSQPERKFNVVERTLTAVRYCLSKVS
ALAQGKIIHCYTGIPQLQAVTRHSLPESRALSTRWVQWRADQYRDDVQFHYQ
NGLADSDIILLTTETDRLLPPIYQVQLVIFTDGSATPSGDYLTAFFAGAANVILTP
NGQWKVFATHTWRLGDMSSQQAELIAFQKALTHIEQPERSVMVCSDSTYVVS
GFNSHMKVWENSDFLDVTGKPIAHRAHWRLIFSISQKLTQVLVLHVPAHQT--
VGWYSRYNSLADEAAKLAA----SQQEITVRARLAR HGSLHL
NAATLCQHSDGVL----TRSQAKKMVSDCLDCQRTNPKRTGHPVEGILPRGIRP
GQVVYMDHVGPLTSSRGYRHILVVLDSFTGFVFLFAQKRITAIVTVNRLAIVFG
ILPFQFLCTDGGPAFKNAEVETFCADHSVTHRFSYPHRPESNGMVERINGEVK
RSLQIFLQSNPSNWYLHLPEIQIRINSTITAN-HEAPAMSLFGFSMLENMASSEA
MVTSDKASRSPNP-----FQIGSVVLSKTHVRGSLEPY WSNPFIVTDLLGDSGLLL
SDSEDPKKVVSIRDVKLVSETSTAAQRSHCSSNMSSWLSNTQLHSTFSPAVILV
PYHGWLVQDPVLLHIDVPFRFYTHQVWQPESLAGLESRLVALFLQLERSSLQL
SSITSESPLD------ GFRAEFCSIRYQNLFLTGILETPSWKLQHCSIFPSTWG--GED
TGFMIKDSLSVCRLPYEILFLNSTHYHVFCDELPVSFTHWRGNNPFFCTRSSST
QTNWQYQVNLCNKRFSNGRSLTAACIRLAEGLNDTEVTSVLDLIVQWLNDST
ANRKRRNALKQEVQNTFLNLNDRIKTAIKGIQSNEYQLRAGIFQLRDYLAQTL




QLGIDAISTTDEKIQVLARIEQLTHFIDGLTSPKPKWGTLVQGVRQFLESSNGIK
TIKIFEP-THLCINNAGYHWIIAQGCHKVPVTVCNSLVQSNTCEADCPLEPNPG
PLVEVFL-KLPNGSYILRSNKAQCGFQPGILYLVTALSVIKCGPWEFYPTLKML
LTHVLNVNVLLRNLSSLWLMSEIELTASEWELILDELLEVFSNALGRAFSGLVG
GIS

>AciFLERV

QMEDGEVDGIRSGDLPWIVAEQAMVRAGRGAPLRTSRQPMNDYVGMRTEG
NTPRQEAQREPMISSSYAGRQP---EYSDISEKESEEEVDAMTSARQEDITGAVE
LRVGQRKGTKKKTPVWAERSFEEFKKIKALVQERSPTQSLQEYLKQHWQMV
MTCTQDNQWLARATGQAAEEHYKRLVLEDFDDEDTKIEKARGQLDQGQTLS
QVWHVLSNEIPVGRNVQALRRLMKTLHPANSTQEQIREVVKLKRKFEEQRRA
EEGQRTQPNPQG---QQRKTDQRPAFQGPPKNATSSRPS---PSTN------- KRAAGG
KKEMDTTAQVTLEHAYAPYLVDSGAEVSMTRRALSPKGKLTVQLADASIAEV
PYGIIWILGRLVKIPTVEDQVGGAWYKPVNVPEVTEQKLLSPEGKQRLREIISK
----- ARFKNDCGDLGTKYIHTIEGGVHP-PVRQYPLNPGAVKEMDLIVRELLTLG
VIRQENPITNSPIQAVKKPEGGWRPVINFKALNRRTVANRASLINPQGTLKTLK
LKPFKSCIDLANGFFSLRLTRGSQGKTAFTHKGRSYVWERLPQGYKNSPNVFQ
AAVMDVLDGL-GATIYIDDVFIADDTEEQHLDRLQKIVERLTAAGLKLNLKKC
QFGRKRVDYLGFQVSDD-LGLSEVYRKKIEQIEPPSSLNELQKVLGLCNYVRD
YVPGYQRYAKPLYAKLKKPDWNWTAADQSNLEELRQAIQGALRLEPRSPTAK
LVAEISCDEDSATVKVSNEGGGL-VTLWSYALTSVEVKFPPEEKELAVLARY WS
SLKDLAQGQGIRVITESQVHRFLRKATIESTKATNARWGRWEDILLDPDLEIG--
---PLQPGVP-----TAEKPTQEEYDWTLFTDGSRKGPDDT--AY WGFILKLKGKEQ-
—————— TRQRGKAPGSAQAGEVTAVLEGLELEKRKIKRAKIITDSYYCAQALKEDL
TIWEENGYETAKGKKVAHEDLWKKIAELRMNL-DLEVVHQKAHVK--EGAH
WRGNEEVDRFVQMRKIVFVGIEK------------- NTPQGKLVPDCVKGVTEAVHEL
GHAGADPTRRELKKQQLWIPV-REIRRVLKDCVECGRYNAGRRGQRMGGLTI
KSTVPWGSICMDVAGPLTGMKGEKYLLVLVDSMSGY VAVKPVRQANGSSVV
SMLDQACCMGIPKELRTDNGTHFRNAKVDQWCQENGVMRVYSPPYTPQAN
GVVERTIGLVKSWIGKN--ANGKEWSTKVLELVKTLNDRHRQG-RPSPAEEL----
NQRPFT---SQEAGRSSDKRPSPDDKMSLQVGQRVWIKAQAGAAVKAKYDKT
DIVTEILDRNTVRLKKS----GIQGVEQLKPVPMTGKPTSQKNPLPKHSCGKYGN
LTCWNTSARNLFMPWDANQTSENQTDSWNRIKRMGTDELAR-QNFSTDHRW
TISNLLATEDHETKTTKCNWIQPEGEPPEHQGYWQYEAVFPAPHKHIFEFWGH
YDLKCDKIP---EKYN--TVDECLADITRLDSCIMPLGPLWFQTYYYTWRSIFSPT
RAMHEEWLNYTFVHYEGDFPEG-------- STRNRG---------- VQKLPTVQELKSVP
KGDFDKIDKCVARRIFLSLNDSEWEGHGASPRCKLWQVDISFVSTWRYDCTGI
NSTKELLQGWVEGHSRDKTRTWWGFQR----EEMEHWVIPCLSQSDNY-WVKY
QYIATVYSKEHIWSSAIYRPDRY VRPRPWK------- TCIKSGH-ACTVSLARRPCS
ELATVWTKTRPTTYTKLISNATNTWRRAMACDHCVIPSVPDTMITIAESHACL
GLEEEFEWVG--PNLLYSNLTCKYPEEVPDSDKH---TCAWYETLQTMAREVKT
LAKGAIEIVAEGAGAVEEG----MVELLEKIWPYCLTLGILVLACLALRELC

>AliFLERV



NTDHEETCGLRSGDLPWDMAEKVAVRGSATPPKK TEQQ---DLIRHFNRCDTP
QTPVPHE SSEEDNDDSSMGSAAAQGQGTPKQLRVGQRKGEK
KQVELWAEKEFREYKKIKTLVREPGAGEGKESYLKDVWPLVVNSTDCEAWLS
HITGHPAQDYYEKFVPEDENDEDAHIDRARLRLEQGQKLTPIWHQLKQNIAPT
RYVKALRMVTKTMPIPTTTVAQMDAAVRLELLY WDERRKKESTPKPANPQG
KTPQQRDKGPRQQYQ-PNNQGQQYRP----PERGGPATQGPKRAGGPPKMMDP
RSRVTLENTYTLFLVDTGAEVSMTRRDLETEGYLYVQLASGAMEEMPYGIVI
WLKGKSIKI---SPSATTTWYKPVDVPEVTKQKLLSPEGKIKLKQIIES--—--ARFK
NDCGDLGTKFCHHIIGGVHP-PVKQYPLHPEAVAEMDKIVKELHALGITREENP
LTNSPIQAVKKPEGGWRPVINFKALNRRTVANRASLINPQGALKTLRVKKYKS
CIDLANGFFSLRLARESQGKTAFTHKGKSYVWQRLPQGYRNSPNVFQSAVLEI
LEDV-GASVYIDDVFIADDTEEEHLKRLEEVVKRISAAGLKLNLAKCQFGQFK
VNYLGFQVTTD-LGLSDGYREKIQQIQPPRCENDLQKILGLCNYVRDHVPNYQ
KYAKPLYACLKKEAWSWTPKNQDDLDKLKEEIQKAVRLEPRNLTSRLVAEIFC
ENEDAMVKVSNDQGGL-ITLWSTTLTSVEKKYPQEEKELAVLAKYWGSLKDL
AQGQPIKVTTQSQVHKYLRKGTIESTRATNTRWGRWEDILLDPDLEIG-----PAQ
LQ-Q-—-TASQTKDKTYDWVLFTDGSRKGPDET--AYWGYILTQNGKEQ-------H
RARGKVSGSAQAGEVTAVLEGLELTKRKIKAARVVTDSYYCAQALKEDLSIW
IENGFESARGK TVAHKELWEKIAELRTQL-DLDVEHQKAHTK--EGSYWEGND
EVDRFVQQRKIVLIGAEK ------eeemev VTPKGKEVPEYVAEVVVTMHELGHAGL
LPTRRGLVKQNLWIPM-KQIQQVLKRCTVCGKYNAGRRGKRTEGLTIKSTIPW
GSICMDVAGPMTGTKGEKYLIVLVDSMSGFVVVRPVRKANGNSVVSMLDYT
CALGIPRELRTDNGTHFKNVQVNRWCEQHGVMRVYSPPYTPQANGVAECTIG
LVKNWLAKN--ANSKEWSLKSVDIGRALNDRDRAG-RPSPSDEL----NQRPFV---
TEETGRSQEADPAPLEACPFAVGQKVWLKARSTGAVKPKYEEVDTVTKVLDQ
NTVLLKKK----GIQGVEQLKPALMTGKPTSQKNPLPKHSCGKYGNLTCWNTS
ARNLFMPWDANQTSENQTDSWNRIKRMGTDELAR-QNFSTDHRWTISNLLAT
EDHETKTTKCNWIQPEGEPPEHQGYWQYEAVFPAPHKHIFEFWGHYDLKCDK
[P---EKYN--TVDECLADITRLDSCIMPLGPLWFQTYYYTWRSIFSPTRAMHEE
WLNYTFVHYEGDFPEG-----—— STRNRG-nmmmmeee VQKLPTVQELKSVPKGDFDKI
DKCVARRIFLSLNDSEWEGHGASPRCKLWQVDISFVSTWRYDCTGINSTKELL
QGWVEGHSRDKTRTWWGFQR----EEMEHWVIPCLSQSDNY-WVKYQYIATVY
SKEHIWSSAIYRPDRY VRPRPWK----——-TCIKSGH-ACTVSLARRPCSELATVWT
KTRPTTYTKLISNATNTWRRAMACDHCVIPSVPDTMITIAESHACLGLEEEFE
WVG--PNLLYSNLTCKYPEEVPDSDKH---TCAWYETLQTMAREVKTLAKGAIE
IVAEGAGAVEEG----MVELLEKIWPYCLTLGILVLACLALRELC




