Table S1. Full and partial GvaELYV insertions within G. variegatus genome

Contig Insertion fragment

G _variegatus-3.0.2-377.4 5’LTR-gag-pol-ORF1-tat-env-ORF2-3’LTR
G_variegatus-3.0.2-2016.3 5’LTR-gag-pol-ORF1-env-3’LTR
G_variegatus- 3.0.2-5697.1 5’LTR-gag-pol-ORF1-env-ORF2-3’LTR

G_variegatus-3.0.2-10092.17
G_variegatus-3.0.2-2153.2

G _variegatus-3.0.2-10866.4
G _variegatus-3.0.2-8117.15
G_variegatus-3.0.2-152925.1
G _variegatus-3.0.2-8117.16
G _variegatus-3.0.2-10866.7
G _variegatus-3.0.2-8117.13
G_variegatus-3.0.2-49750.1
G _variegatus-3.0.2-10866.5
G_variegatus-3.0.2-10866.6
G_variegatus-3.0.2-146880.1
G _variegatus-3.0.2-17753.5
G _variegatus-3.0.2-8117.14
G_variegatus-3.0.2-10092.18
G _variegatus-3.0.2-8117.12
G _variegatus-3.0.2-8117.11
G _variegatus-3.0.2-49750.2
G_variegatus-3.0.2-3870.9
G_variegatus-3.0.2-10092.19
G _variegatus-3.0.2-77437.1
G_variegatus-3.0.2-104494.1
G_variegatus-3.0.2-132409.1
G _variegatus-3.0.2-10866.8
G variegatus-3.0.2-132314.1

5’LTR-gag-pol
5’LTR-gag-pol
5’LTR-gag-pol
gag-pol

gag-pol

gag
pol-ORFI-tat-env
pol-ORF1
pol-ORF1

pol

pol

pol

pol

pol

ORF [-tat-env
ORF [-tat-env
env-ORF2
env-ORF2-3’LTR
env-ORF2-3’LTR
env-ORF2-3’LTR
env-ORF2
env-ORF2

env

env

env




Table S2. The contigs of G. variegatus genome that contains solo-LTRs

G _variegatus-3.0.2-8479.2
G _variegatus-3.0.2-2048.1
G_variegatus-3.0.2-1170.10
G_variegatus-3.0.2-3930.9
G _variegatus-3.0.2-12197.5
G _variegatus-3.0.2-2846.1
G _variegatus-3.0.2-8406.15
G _variegatus-3.0.2-4589.3
G _variegatus-3.0.2-1584.17
G _variegatus-3.0.2-493.25
G _variegatus-3.0.2-112676.1
G _variegatus-3.0.2-77.12

G _variegatus-3.0.2-4172.5
G _variegatus-3.0.2-145895.1
G _variegatus-3.0.2-7305.2
G _variegatus-3.0.2-2848.6
G _variegatus-3.0.2-110.51
G _variegatus-3.0.2-9564.8
G _variegatus-3.0.2-778.18
G _variegatus-3.0.2-2717.70
G_variegatus-3.0.2-2506.24
G _variegatus-3.0.2-2257.8
G _variegatus-3.0.2-8914.13
G _variegatus-3.0.2-9564.7
G_variegatus-3.0.2-668.1
G_variegatus-3.0.2-7320.22
G_variegatus-3.0.2-6707.5
G_variegatus-3.0.2-1260.29
G _variegatus-3.0.2-2283.10
G _variegatus-3.0.2-6765.16
G_variegatus-3.0.2-5771.10
G _variegatus-3.0.2-11917.7
G_variegatus-3.0.2-14988.4
G _variegatus-3.0.2-3285.7
G _variegatus-3.0.2-2506.28
G _variegatus-3.0.2-6246.24
G _variegatus-3.0.2-4124.7
G _variegatus-3.0.2-1032.24
G _variegatus-3.0.2-3741.2

G_variegatus-3.0.2-7903.10
G _variegatus-3.0.2-2382.24
G _variegatus-3.0.2-9815.3
G _variegatus-3.0.2-1527.22
G _variegatus-3.0.2-1410.62
G _variegatus-3.0.2-92.27

G _variegatus-3.0.2-1206.42
G _variegatus-3.0.2-5385.19
G _variegatus-3.0.2-2433.8
G _variegatus-3.0.2-1280.15
G _variegatus-3.0.2-3400.33
G _variegatus-3.0.2-1207.29
G _variegatus-3.0.2-663.4

G _variegatus-3.0.2-11862.5
G _variegatus-3.0.2-11110.6
G _variegatus-3.0.2-5691.3
G _variegatus-3.0.2-1019.36
G _variegatus-3.0.2-6976.10
G_variegatus-3.0.2-762.20
G_variegatus-3.0.2-2360.10
G _variegatus-3.0.2-31940.1
G _variegatus-3.0.2-2851.5
G _variegatus-3.0.2-1272.13
G _variegatus-3.0.2-9787.2
G _variegatus-3.0.2-2783.23
G_variegatus-3.0.2-5377.4
G _variegatus-3.0.2-985.12
G_variegatus-3.0.2-4076.14
G _variegatus-3.0.2-846.30
G _variegatus-3.0.2-728.9

G _variegatus-3.0.2-1130.20
G_variegatus-3.0.2-6208.4
G_variegatus-3.0.2-93.30

G _variegatus-3.0.2-9418.9
G _variegatus-3.0.2-7812.1
G _variegatus-3.0.2-6820.1
G _variegatus-3.0.2-1721.22
G _variegatus-3.0.2-2986.3
G _variegatus-3.0.2-3330.11

G _variegatus-3.0.2-2410.7
G _variegatus-3.0.2-22810.4
G_variegatus-3.0.2-9850.2
G _variegatus-3.0.2-1543.12
G _variegatus-3.0.2-269.14
G _variegatus-3.0.2-55185.1
G _variegatus-3.0.2-4052.5
G _variegatus-3.0.2-3530.18
G _variegatus-3.0.2-1646.44
G_variegatus-3.0.2-960.14
G_variegatus-3.0.2-749.10
G _variegatus-3.0.2-644.8

G _variegatus-3.0.2-295.43
G _variegatus-3.0.2-169378.1
G _variegatus-3.0.2-4237.2
G _variegatus-3.0.2-4540.15
G _variegatus-3.0.2-2585.7
G _variegatus-3.0.2-8664.13
G _variegatus-3.0.2-1035.34
G _variegatus-3.0.2-4587.7
G _variegatus-3.0.2-2434.52
G variegatus-3.0.2-12462.12
G _variegatus-3.0.2-9761.9
G _variegatus-3.0.2-1899.3
G _variegatus-3.0.2-1448.2
G _variegatus-3.0.2-12001.2
G_variegatus-3.0.2-733.20
G_variegatus-3.0.2-15830.7
G _variegatus-3.0.2-99674.1
G _variegatus-3.0.2-8284.2
G _variegatus-3.0.2-11676.11
G _variegatus-3.0.2-1570.8
G _variegatus-3.0.2-509.7
G_variegatus-3.0.2-186.46
G _variegatus-3.0.2-45573.1
G _variegatus-3.0.2-5978.7
G_variegatus-3.0.2-808.25
G_variegatus-3.0.2-3938.16
G _variegatus-3.0.2-8517.13

G variegatus-3.0.2-10076.10
G _variegatus-3.0.2-154409.1
G _variegatus-3.0.2-8557.11
G_variegatus-3.0.2-851.14

G _variegatus-3.0.2-2084.29
G _variegatus-3.0.2-828.32

G _variegatus-3.0.2-44618.1
G_variegatus-3.0.2-5300.22
G _variegatus-3.0.2-1125.12
G _variegatus-3.0.2-204.33

G _variegatus-3.0.2-1223.11
G _variegatus-3.0.2-1068.43
G _variegatus-3.0.2-128317.1
G _variegatus-3.0.2-1189.17
G_variegatus-3.0.2-9755.6

G _variegatus-3.0.2-1019.35
G _variegatus-3.0.2-103.8

G _variegatus-3.0.2-985.11

G _variegatus-3.0.2-9489.7

G _variegatus-3.0.2-1838.3

G _variegatus-3.0.2-176.29

G _variegatus-3.0.2-34492.2
G _variegatus-3.0.2-2914.23
G _variegatus-3.0.2-5986.3

G _variegatus-3.0.2-3980.18
G_variegatus-3.0.2-96066.1
G _variegatus-3.0.2-41646.1
G _variegatus-3.0.2-34583.1
G _variegatus-3.0.2-3770.2

G _variegatus-3.0.2-90522.1
G_variegatus-3.0.2-2585.6
G_variegatus-3.0.2-3980.17
G variegatus-3.0.2-11464.20
G_variegatus-3.0.2-5606.17
G _variegatus-3.0.2-93.31

G _variegatus-3.0.2-12462.13
G _variegatus-3.0.2-41149.2
G _variegatus-3.0.2-757.27




Table S3. The retrovirus sequences used in this study

Virus Full name Accession No.
oLV Ovine lentivirus NC 001511
MVV Maedi-visna virus NC 001452
CAEV Caprine arthritis-encephalitis virus NC 001463
BIV Bovine immunodeficiency virus NC 001413
HIV-1 Human immunodeficiency virus 1 NC 001802
HIV-2 Human immunodeficiency virus 2 NC 001722
EIAV-USA Equine infectious anemia virus NC 001450
EIAV-Ireland Equine infectious anemia virus IX480631
EIAV-Liaoning Equine infectious anemia virus AF327877
FIVcat Feline immunodeficiency virus NC_001482
FIVsubC Feline immunodeficiency virus AF474246
FIVoma Feline immunodeficiency virus U56928
FIVpuma Feline immunodeficiency virus EF455614
FIV-PPR Feline immunodeficiency virus M36968
FIV-lion Feline immunodeficiency virus EU117992
IDV Jembrana disease virus U21603
SIVagm Simian immunodeficiency virus NC 001549
SIVmnd2 Simian immunodeficiency virus NC_004455
SIVhoest Simian immunodeficiency virus AF188116
SIVsyk Simian immunodeficiency virus L06042
SIVcol Simian immunodeficiency virus AF301156
SIVtal Simian immunodeficiency virus AY 655744
SIVgsn Simian immunodeficiency virus AF468659
SIVrem Simian immunodeficiency virus HMS803689
SIVsmm Simian immunodeficiency virus M80194
SIVcpz Simian immunodeficiency virus AF115393
SRLV Small ruminant lentivirus HM210570
MELV Mustelidae endogenous lentivirus Ref. 1
RELIK-Oryctolagus Rabbit endogenous lentivirus K Ref. 2
RELIK-Lepus Rabbit endogenous lentivirus K Ref. 3
PSIVgml Prosimian immunodeficiency virus Ref 4
GvaELV Galeopterus variegatus endogenous lentivirus  This study
PSIVfdl Prosimian immunodeficiency virus Ref. 5

ALV Avian leukemia virus NC 015116
RSV Rous sarcoma virus NC 001407
LDV Lymphoproliferative disease virus KC802224
JSRV Jaagsiekte sheep retrovirus NC 001494
SRV-1 Simian retrovirus 1 M11841
Python-molurus Python molurus endogenous retrovirus AF500296




HERV-K Human endogenous retrovirus K AF164614
MMTV Mouse mammary tumor virus NC 001503

References

1. Han GZ, Worobey M. (2012). Endogenous lentiviral elements in the weasel family
(Mustelidae). Mol Biol Evol. 29, 2905-2908.

2. Katzourakis A, Tristem M, Pybus OG, Gifford RJ. (2007). Discovery and analysis of the
first endogenous lentivirus. Proc Natl Acad Sci U S A. 104, 6261-6265.

3. Keckesova Z, Ylinen LM, Towers GJ, Gifford RJ, Katzourakis A. (2009). Identification
of a RELIK orthologue in the European hare (Lepus europaeus) reveals a minimum age
of 12 million years for the lagomorph lentiviruses. Virology. 384, 7-11.

4. Gifford RJ, Katzourakis A, Tristem M, Pybus OG, Winters M, Shafer RW. (2008). A
transitional endogenous lentivirus from the genome of a basal primate and implications
for lentivirus evolution. Proc Natl Acad Sci U S A. 105, 20362-20367.

5. Gilbert C, Maxfield DG, Goodman SM, Feschotte C. (2009). Parallel germline
infiltration of a lentivirus in two Malagasy lemurs. PLoS Genet. 5, e1000425.



1 Simian_retovirus_2
1 Simian_retrovirus_1
é&lagsiektefsheepfretrovirus Beta
Mouse_mammary_tumor_virus

HML3
HML4

HML2
HML1

HML7

HML8 Class Il

HML5

HML6

HML9
Python-molurus

Qvian_leukosis_virus
S L - T2 Alpha
Lymphoproliferative_disease_virus

HIV-1 -

1 0

.65
1

HIV-2
1 SlIVceol
pSIvgml
Feline_immunodeficiency_virus
RELIK . .
MELV Lentivirus

Equine_infectious_anemia_virus

1 7 Bovine_immunodeficiency_virus
; 0.55 ;E Jembrana_disease_virus
7 Caprine_arthritis-encephalitis_virus
Ovine_maedivisna_virus

Galeopterus variegatus endogenous lentivirus (GvaELV)

1 HTLV-1
1 HTLY-2 Delta
Bovine_leukemia_virus

Feline_leukemia_virus
Moloney_murine_leukemia_virus
Gibbon_ape_leukemia_virus Gamma
Porcine_endogenous_retrovirus_C
Baboon_endogenous_virus

HERV-T

ERV-3

HERV-E

0.661 HERV-Hconsensus

HERVH-RTVLH2

HERVH-RGH2 Class |

HERV-Fc1

—1 0.99 HERV-Fc2
HERV-FRD
HERV-W
_:V)\izlr:jyefdermaLsarcomafwrus ] Ep5||0n
1 SFVagm
AEFVmaC
0.87 T SFVepz
0.86 SFVgor
SFVspm
Bovine_foamy_virus Foa my Virus
1 Equine_foamy_virus
1 Feline_foamy_virus

1 ——— Sloth_foamy_virus
0.91 L———————— CoeEFV

Snakehead_retrovirus
4|—|1_— e
1 Murine_endogenous_retrovirus_ERV-L
RS Class i

0.2

Fig S1. Retrovirus phylogeny. The phylogeny is 50% majority-rule consensus tree inferred
using a Bayesian approach available in MrBayes. The node labels are posterior probabilities. The
lentivirus reported in this study, GvaELV, is highlighted in blue.



Fig S2. The reconstructed GvaELV genome sequence

5’ LTR->
TGGAGGAAAATGAAGGAGAACACCTGTTAAAGATGGAGGCACTCTTGCTCTCCAGGATTTAGACTGTCAGCAGAAATGCAAAAA
GACTGGGTCAGCAAAAATTCGCAAAGCTTAACCGCAAACCACAGACTTCCTATTGAGTTACCTAGGAGATGGGGAGGTATGGGA
GGGGTTTACAGCTGGCTAAAACATATATAAGACATGCTTTTACCCAATAAAGTTGCTTAGTGCGTGCGCTAAGCCCCAGAACTT
TGTGTCTGGTTTCTGGTTGACCACCTCCCCAGGTGGCAGCCCCTAGCTCAAGGCGTGCTCTGAGCAACTCACCTTGCTGCACTC
TCTTGGCAGGGCTGTGTGTGGCCCTGCTCCCTGAGGGACTCCTGGCAGAGGCTACATGTAGTCCTGCCTCCTGAGACCCCCAGG
<- 5'LTR
ACCAAGAGAAAGGTGCAGACTTGGCGCCCAATGTGGGGCTTGAAGGCTGACCCAAGGACCGGACGGAGGTCTGCAGGACAGTGG
gag ->

AGAAGGTGAGTCTGTGCGGCTAGGTCCGGGTAGGAGTAGCTTATAAGCAGGATGGGGACTGTCACGTCAGCAAGGCTTGTTACT

M G T v T S A R L V T
TCAGTCATACAAGGCATTAAGCATTGCCAATCAGTAGAGAAACTGAAGGGAACAGGGAAGACAACACACTGGGCACCTGAGGAT
s v I 0 G I K H CQ S V E K L K G T G K T T H W A P E D
ATTTATAGGGCATTTCGGCAGGCACATGTTTATTGCCCAACGTTTCCTGAAACTGGGACACTAGATGTCAGGGGACTTAGGGAA
I Y R A F R QAH VY C P T F P E T G T L D V R G L R E
GGGATAAGTGCCCTTCAGAAAGCAAGAAAAGAGCACCCAGAGTTGTCTGTAGCTGTGCAAGCCCTGCAGGTATTTCTGTGTAGG
G I S A L Q K A R K EH P E L S V A V Q A L Q V F L C R
GGAATGTTGGGAGTGGCGGTAAGGACCACTGAGGAAGTAGAAAAGGTATATTTCGAGTTTCGAGATGCTGGCCAGATCTCAGAC
G M L G VAV R T TEEV E K VY F E F RDA A G Q I S D
TCAAGAAATATACAAGGAGAAGGTAAGCAGGTGTACCCAGTAGTCCAAGGTCCAGGAGGAACTATGTGTTCTCCTCTGCACCCT
S R N I 0 G E G K Q VY P VV QG P GG TMTC S P L H P
TGAGTTATGGCAGATTTCTTTGACATCATTAGTCATCATGGATTACTGAGCTCAGARACTATCACTCGAATGCAAGTTTTATGT
* V.M A D F F DI I S HH GL L S S E T I T RMOQV L C
ATGCAGGATTTATGCCAGGTAGAAGTAAAAGGCTTGATTGCTCAAGCACCTGGGAATGCTGCACAAAAATCAATTCTAARAGAA
M ¢ b L C Q VEV K G L I A Q A P G N AAQ K S I L K E
TTGTTAGCAAAATATAAAGATGAATGGGATCAACAAAACCCCATACAGCAAGATGTTTTTCCAAGACAATTGACAGGGGACARA
L L A K Y K D E W D Q Q N P I Q0 0 DV F P R Q L T G D K
ATAGTAGGAGAATCCCCAAACAATAATTTACCAGATGCACAAGCAGGACCCCAATGGGTAATAGCTAGATCAACCTTCCAGGAG
I v G E S P NNNUIL P D A QA ASGU©P QW V I A R S T F Q E
TGGGTTGTCAATGCACTTAGGGAAGGAGTTAAATTAGTTCAGAAACCACCTGCAGTAACAAAAATTGTACAAGGTCCTAGAGAG
W v v N A L R E GV K L V Q K P P A V T K I V Q G P R E
CCATATAAGGATTTTTTGGATAGGCTATTTGAAGCATTGGAAAAGGATTTTTTACCTTTAGAAGTTAGTAGATACTTACAGGAT
P Y K D F L DR L F E AL E K DVF L P L E V S R Y L Q D
AAATTGGCTTTTGAAAATGCAAATGAAGATTGTAAAAAGATGATGGCTCACTTGCCTCCGGATGCAGCAATTGCTGACAGGATA
K L A F E N ANE D C K K MM AUH L P P DA A I A D R I
CATTGCTGCAGATCCGTGGGTACAGTGACCCACAAACAAACCATGATGGCAGAGGCTTTTGCAGCAGCTCTCTTTAAAGGAARAA
H ¢C C R S V G T V T H K Q T MM AUEA AU FA A AW ATIL F K G K
GGGAACCAGCAAGGGCTTAGATGTTTTAATTGCAATAAACTAGGCCATATGAAAAAAGATTGTAAGCAGCARAGARAAGGCTACA
G N Q 0 G L R CFNCNI KL G HMI K KD CI K Q QO R K A T

pol —>
GCTAATAAAGATGTTACATGTTTCAAATGTGGAAAAAAGGGACACATTGCCAGGTTATGCAGAACAAAAAACGGGAAAGCAGGC
A N K DV T C F K C G K K G H I A R L CR T K N G K A G

TCAGGACAGGGAGCCCAGGCATTGGTATCACAGCCTGTTCTGCCATCAGCACCAGTGGAGGAAGAGACAACCAAGTCACTTTAC
s 6 g G A Q A L VS Q P V L P S A P V EEE T T K S L Y

<- gag
CCCAAATTACCAGTTTGCAACAAAGACCAATAACATTGATACAGTGTGCAGGGACAGAGGTTAAGGTTTTATTAGATACAGGAG
P K L P VvV C N K D Q *

CAGATATTTCAATTTGGGCAAAACCACCCCCAATAGGAAGAAATATAGGCCAGCAATTTGTAATGGGAATAGGGGGAAGTCAAA

CAGGAATTAAATATGATCAAGTTAAAATGACATGGAATAATAAAACAATTTTAGGTGAAGTAGTAGTGTGTCCCACGCCTATAA

ATTTATTAGGGAGAGATAATTTAAGCAAATTTGGAGTACACTTGGTGTGTACAACGTTAAATCAACAGTTAACACCAGTGAAAT

TTAAATTGTTACCAGGATTTAGAGGACCACAGGTTAAGCAATGGCCATTATCTGAAGAAAAAATTAAAGCATTACAAGAAATTT

GTGCTGAATTAGAACAGGAAAAAAAGATACAAAGAGTAGGTCCAGAAAATCCTTATAATACACCTGTATTTTTAATAAAAAAGA

AATCTGGTAAGTGGAGGATGCTTATGGATTTTAGGGAATTAAACAAAGGAATAGATGTAGGAACAGAAACTCAGTTAGGTATTC

CTCATCCAGCAGGGTTTTCACAGGTAAAGCACTTTACTGTTATAGATATAAAAGATGCTTATTTCACCATCCCATTAGATGAAG



AAATAAGTGAGTTAACAGCATTTACAGTACCTCAAAAGAATAATGCAGGGCCAGGTATAAGATTTAAATGGAAAGTTTTACCAC

AAGGGTTGATAGGGTCTCCAAAAGGGTATCAATGTACTTTAGAAAAAATAATAACACCATGGAAAGCAAAACACCCTGGCATAA

CATGTTATGTATATATGGATGATATTTTAATAGGAACAAATTATACAGCTCTCAAACATAAACAAGTAGTCAAAGAGTTACAAG

AGGAATTTAAAAAGTGGGGATTTGAAACCCCACAAGATAAAATACAGAATAGTGATGGGGACAAAGCAGTAAAATATTTAGGAT

ATATTTTAGAACCCAAAACGTGGAAGCCACATAGCTATCAGCTATTGGATAGTAAACCAAAAACATTAAATGATGTTCAACGAG

TATTAGGAAGAATTAATTGGATAAAACAAATATATCCTAAGATACAAACAGAAAACATTCAGAAGTTATTAACAGGAGATCAAA

ACATATTAAGTAAAAGATCATGGACTAAAAAAGCTCAATATGAGGTAGATGTAATACAACAAATGTTAACACAGCAGGAAGGAA

TGCCTTATTATCAAGAAAAGGAACTAGTTAGTCTTAGTATTGTATGGAATCAAGTAGCTCAAGGAGCTGTTCATCAAAAGCATA

AGGTGCTCTGGTGGGGATACGGAACTAGCAAGGACAGAAAAATAAAAACCAAAGCACAAAAATGTGTGGCTTTAGCAAATCGTA

TGGTTTCAGAAATAATCATACGATTGGGAAAAGTTCCAGATGAAGTTTGGTTGCCCATAGAAAAAGCTACTTTTGAGTATTTAT

TACAAGAAGGATTAGAGGGAACAGAAATTTGGTTATTAAATTGCAAATTTGGTATGGCACCTAACAAAATTTTTGATAAAAGTG

AATGTTTAAGTTATCCTTGTATATGGAAAAGTGCTGTTCCTGTCACAGGCCCTACAATTTATATAGATGGATCTAGAAAAAAGG

GACAGCCAGCTCGTAGTGCTATATGGGAGAATGCAAATAATAATAAAGTAACAGAATTTGAGGGAACAGCTCAGCAAGCAGAAG

TTAGGGCATTTTTATTAGCATTACAATTAGAATATAATCAAATGAACATAGTTACAGACAGTAAATATTTATGGACATGTATTA

AGTTAATGTCTGACTATGCATGGAAAGAGGAAAATCCAATTTGGCAAGAAATCTGGAAATTATTACAAACAAAGAAAATATATT

TACAATGGGTGCCAGGACATCAAGGGGTGCCAGGGAATGAAGAAGCTGACAGTTTAGCCCAGGGAAATGTAGTTCTTACTGCAG

AAGAGGAGGACTTACTGCCACAGCAGTCAGAACTTTGTTTCCCTGGGTGGCAAATAAAAGCAGCCAGAGATTGTTATGTGGCAG

CCCAGGAAAAAAGACAAATATTTACAGGAATACACCTCCAGTTGGATGAAATGCAAATAGCACAGATGCAATTAAATTATGAAT

TAGCTATAAAAGGATTGTTATTATTACAGTCAACTGTTAAAGGAAGTTATTCAACAGAATTAATATTACAAGTTGTAAATTTTA

CTAAAAAGGGAATAAATATTCAAAAGGGTGATCCAGTTGTTATTTTATATATTATAGCTGCTGAAGAGATGGGGGAAGCAAAGT

TACAAAAGTCAGCTCCAGATGACATGGTCTGTTTCACCTCAGAAACTTTTCAGGAAGCAGAACAGTGGCATGATGTAACACATG

CAAACCCCCGACAATTAGCAAGAAAGTTTCATCTTCCTTTAGGATTAGCAAAGCATATTACACAGTTATGCAAAGACTGCCAAC

AGCAGGATACGGCTACAGGAGAGGGATATAATCAGTTAAAAAACCAAGAAGGTGTTTGGCAGATGGATGTTACACACATGTTTG

AGTTAGGACTTTATAAATATGTGTATGTAGCAGTTGACATACAAACAGGAATGATATGGGTTAGTCCACAAAAGGGAGAAACAG

CAAAACATACACAAACAGCTCTGCTTCAGATCATTCATATGGCAGGGCTCCCAAAGGAAATCCAAAGTGATAATGGACCAGGTT

TTGTAGCAGATAGAGTACAAGTGATGTGTAAACAATTAGGGATTAAATGGCATCATGGCATTCCATACCATCCTCAGAGTCAGG

GAAAAGTAGAAGGTACACATAAATTAATTAAACAACACTTCAAAAAGGTAAAAGAGTTATTTGAAGACCCCATTAATGCTCTGT

TGTGGACAGTATTTTGCCTCAATTTTGAAAAAAGGGGTGGAGATGGGTATACAAGAGCAGAGGCATGGGTGGAGCAACAGAATT

TAAAAAATCAGTTAGAAACATGTAAGCATATGCAAACTTTAACTAATTCCTGTAAATTTTTGTATAAGGATCCCAAGTCACCTC

GAACAGGGTGGAGAGGCCCAGGCACTCTGCAGTGGGAAGGAGCAGGCGTCAGAGTATTAGAACTTACAACTGGAGAGGTAAAAG

<- pol
hypothetical ORF1 ->
TAGTTCCTAAACATCTAACAAAAAGAATTTTTTCAGATGGAGCCTAGAGTTCAGATGAATCCTGAAGTTACTGTTCAGTGGATG

M E P RV O M N P E V T V Q W M
GATGCCTTTTGTTTTGGACAAGAAGAAGCCATTATTATAGCTTACATCATTAATGGCCAAGAGTTACACCCTGGTGAACTTATG



b A F CF G Q E EAI I I A Y I I NG Q E L H P G E L M
GTAGTGCATAAGCAAACTATTCCTAGATGGTTAACACAGGTTACTCGTTCTATGTGGAATAAACATAGAAAAAGTACAGAACAG
v v H K ¢ T I P R W L T @Q VvV T R S M W N K H R K S T E Q
AGATTAATCCAAATACAAAAAAGATATTGGATCAATACCTTTTGTGGACCTAAAAGATATGTCTTAGTGAAAGGATGGGAACAA
R L. I ¢ I 9 K R Y Ww I N T F C G P K R Y V L V K G W E Q
AAGGTAAAATGGGTCAAACACATACAGTTGTTGCCAAAGTTTGGGAACATATGTATGTGGTGCCCTGGTGTTAAAGTTCCCCAT
K v K w Vv K H I 9 L L.P K F G N I C MW C P G V K V P H
TGGAGTGAACCATATGGTGCTCCAAAGCCTCGTGGATCTTATTTAGTGCAGTTAAGACAATTAATAAATCATATGGTAGAAGAA
W s E P Y G A P K P R G S Y L V QL R Q L I N HM V E E
ACTCATCCTAGCCCCAGAGGAACTTGTGGATGGCCTTACAGATGCCCACCATGTGTTCTTCAAGCAGCTATTATATTACTAGAA
T H p S P R G T C G W P Y R C P P C VL QA A I I L L E
GAGGATTATTGGAAAGATGAGGAAGTTATTCCAAAGTTACAAATGATATGTTATAGTAGATGTTTAAAACAACTGTGGAAAGAA
E DY WwWK D E E V I P K L g M I C Y S R CUL K Q L W K E
ATGACTTATCAAATTTCAAAAAGAAACATTAGTACATGGCATGCTAGGATGCAAACACCAGTAAGTACAAAATGGCAATCACCA
M T Y ¢ I 8§ K R N I S T W HA R M Q T P V S T K W Q S P
AAACATGGCCCTCATGTCATTACAGGAATCCCTTGGCAAAGACTAGCAACAAAATTTTGTGTTTGGGAGTCTAACGGGGATTTA
K H G p H V I T GG I P W Q R L A T K F C V W E S N G D L

<- hypothetical ORF1
tat ->
AGATCAGAAGCATAAAGAGTAACTTGTGGTAAATGTGTTGTGAATGTAGATGCCTTTGCTTGCACTGCTATTATCATTGCATTT
R S E A *

TATGCTTTCAGCAAAAATACTTAGGGATAACACATGAAGGAGGTCCCAGAGGAATAAAACCTTGTTGTCATAAATGTTATAATC

CAAAACAGGGAGGTAAATACTGTGGGACAAAAAACAGTTTTGAAGTACATTCACAACCTTGTTTTCATAAATGTTGTAGATGAC

CTATTTCAAGTGGAAGGAAAAGAAAGTACAATACTGGTCCAAAACGAGGGAGCAAATCCTCTGGGACAAGGAACAATTCTATAT

TAGATTAAGAATACAGATCCCAAGAACACTTAGTGAAGGAAGGGAAAATAATCCTCAGCTGCTACCCTCGTTGTTGCAAAAGGA
env —>

ATTGTGAGCAACAGAGTTAGATCCAGTCCCTGAAGAAACCATGGCCTCTTCCTCCTTACCATTAATAAATAATGAGGAAGATGA

TTTTTATATGGTAATGACTCCTAGACTGTTAACAAAAGGAACTCAAACTGACCAAATAAAAATGAGATCCCAAAAGGCAGGACC

ATCCAAGGAGGATAAAATAATGGAAGAATTAAGGGTGCTTCAGCTTCAACAGGAGAAAGAGGAGAGATGGAGACAACAAGAGCT

GTGTAACACCAGCTCATCTGGAGAGGACAAGGACGTGAGTGTGCCTTTGTTACCGGCAGGAAAAGGTAAAAATATTATATGGGT

CTGTATTTTAGCACATTTGTGGGTCCCCACATGTCAAGGTTTTAGGCTAGGGTTGTTAAAATGGTCCAGTGCATCTACACTTGT

AAGTCCTCAAAAAATCCCTTGGTTTTGTGCAGCAGCCAATACCCAATTAGGATGTCTTCCCAAAAACCATTACATAACACAGCT

GCATTGGGCAGGAAACAATACCCATATGTGGGGACTTAGAGGACACAGAAATGGTACAGAATATGGAAACAACAATTGGGGGCT

GCAAATAGGAAAACAATGGGTATGGATTTTTGAAAAATATTTAAATGCTCAATGTCCAAAAAATATGGCTTATTATAAGCCATT

TAATTGTACAAATGCCACCTGGCCTTTAAATGTAACTGAGGATTATTGGGAAGCAAACTGTAGTGGACTGGAATGGATTTCAGA

TTCCACTGGCAGAATACTTCAAGGACATAAGCCTATGATCTTTAATACCACTTGGGCATTAAAGCAAGGACTTGTAAATCAAAT

CAGTTGTAAACCAAATCATACTGCTCAAGGGTCTCAGTGTAAGAAAAGCAATAAAGCTTGGTGTTGTAATTGGAAAGACTGCAA

TCAATTTCAAGATATTTTAGAAGCATGCCCTGAAAAGCTCAGGTTGCTCACTTCTTTTACCAAAGGAGTACAGTTATGTGTCCA

TAGACCTTATTATTTTTGGAGTTGTAACAAACACAAAATTCAAAGAGAGTATGACACAAACAGTAATGTTAGTGGTGAATTTAA

ATGGGGGAATGAAACAATTGTGGGCAGTAGTACCAACAGACAAAATGAAACTTTACAGCTAGTAAAATGGGAATGTGACGGAGA

AGCTCAAGTCACTCAGTGCTTACCCGAGTTAGGTGAACTTACAACTGATAGTACATTTATAGGAATAGGATGGAAAAACTGGAT

ATATCCTCAATTGGTCTGGCAGGCCAAATTTGTAAATTTGACAAATAATAATACATGGAGAATTCCAACAAGTGAAACAAATGA

CCAAAGCATCAAAACTGAACAGTCCTGGCTACATAGTATAAAATTTAACGAAACTCATCCAGGACAAGTAAATTGTACTATTAT

GCATTTATCTAGTTATGCTAATAAGAAGCAATACATGCCTTTTAATAGCTTAGCATTTTGCAATTTATCCTTGCCAGGGCAAGT

oo ‘



CATGAAAAGGTGTTTATCAAACATTAGTAATTTGCCAGAGGAAGGGAAATTTGATTGTGCTATCCCACATCCTTGGGTAGCAGG

GGATTTCCAAAGATGGACTTGGCAATACACAAAAAGGCAAGGGGATGATGAGCCATCAACACCACATTTGTCCTTTCCATGTGA

GATGAAAGACAAACAATTATTTCAATTAGAGTGCAATTTTGTAAATAAAACTAAAAATGCAAATGATACTCAATTTTGTCAAGA

TTGTTTAGAATGTAGATCCAGGGATACTAGGATCTTACTATGGACTCACAAATTAATGCATGTACGGTCATCAGGGGAATACAA

ATATACAACATGTAGTTTCCAATTTATAGGAATTCATTGTGACTCATTAAGAGTTAAAGGCCAGGAAGGCACACAATGGAAAAA

ATTTGACATAGAAAGTAGTCAGTGTGACATGTTGTTCAATGTATCAGCACCAGAGGGAGCAGCTGGCACACCAAACAGTACATG

TGCTCGTTCACGGTCAGCCATTTGTTTTGCAACTACAGGAGGCCCAGAGGAATGGATTCAACAGGCTTTTGACAGACATATTAA

GGTGGGCTGACAGGAAAATATAATTCCCATTCCTATAGATGATAACAAGTTAGAAATTGTTAAGCCAAAGAGATCCAAGCGTGG

AGCTGTTTTATTGGCTGCTTTCGGAATTGTTACTGCCATCACTGCTGCGGCTGGTATGGCTACAGGTGGGGTGGCCCTCCATCA

ATTACAGGAACTCAAGGAACTAGCAGACAAAAATGTCCAGGTGATGGTGGATCTGATAAAGACCCAGGAAAATCATTGGGTTTT

TACGAGGGATCTTACATTTGGACTTTTGGAGCTAGAAGCTCGAGTACGCTGGATTGAGGAGGTGCTGGCCACTGACAAAGCCTT

TCAAACATTAAACTGTGAAATATCAGCCGGCAGTCTTTGCATTTTCCGAGAGTGGTACAATACAACACAGCTCAAAGAATGGAT

CAATAGCACCAGCTGGTACAACATGTCAATTAATGAGTGGGCAGCAAGATTACAGTTTTTTCAAAAGGGCATAAAAGAAATAGA

CAAATTAGTTCTTAAAAATAGAGTAGGAAAAAAGAATAGAGTAGGTTTAACACACTTAAGACATAGTTTACAGAAGGTACAAGA

GCAGTCAACATTAGAGGCATGGATTAGTACAGTGCCTGATTGGTTGTCTTCCATATGGAGGGCATTAAAAAAGAGTTGGTGGTG

GCTCATCATCGGCATAATTTGTTTGGTCATCATTATTCCCTTGTTACCTAGTTGTATTAAAGCAATTATAAATTATATCAGAGG

Hypothetical ORF2 ->
<- env
ATATGTAATATTAAATATGTTTGATATACAGGAGCAATGACCACGAGAGAGATGATGGACAACAAGATAARAAAGACACAAGAAA

M T T R E M M D N K I K R H K K
AGAAAACTCAAACAAAAGGAAAAACAAAGAGCAGCAACACTTGCCCAAACACCATCCCCTTCGCTTTTAGGCTTAAAAGCCGCT
R K L K ¢ K E K 0 R A A T L A Q T P s P S L L G L K A A

<- Hypothetical ORF2
GCTGCAGCACTTGGATATCATCTTATTCCGGCAATAGAAAAAGAGATTTGAACCAAAATCATGCTATTGTTGCTGTTACTGTTG
A A A L G Y H L I P A I E K E I *
AGGCTGCATATTAATCAGATGGCTTTTTGCTGTGTGTATTTAGACTTTGCCAACATTTGCAAGCCTGCTTTTAAAAGAAAAAGG
-> 3’LTR
GTGGACTGGAGGAAAATGAAGGAGAACACCTGTTAAAGATGGAGGCACTCTTGCTCTCCAGGATTTAGACTGTGTCAGCAGAAA
TGCAAAAAGACTGGGTCAGCAAGAATTTGCAAGGCTTAACCACAAACCACAGACTTCCTATTGAGTTACCTAGGAGATGGGGAG
GTATGGGAGGGGTTTACAGCTGGCTAAAACATATATAATACATGCCTGTAGGCAATAAAGTTGCTTAGTGCATGTACTAAGTCC
CAGAACTTTGTGTCTGGTTTCTGGTTGCCCACCTCCCTAGGCGGCAGCCCCTAGCTCAAGGCATGCCCTGAGCAACTCACCTCG
CTGCACTCTCTTGGCAGGGCTGCGTGTGGCCCTGCTCCCTGGGGGACTCCTGGCAGAGGCTATGTGTAGTCCTGCCTCCTGAGA
<- 3’LTR
CCCCCAGGACCAAGAGAAACGTGCA



CAEV_vif
SRLV_vif
OLV_vif
MVV_vif
HIV-2 vif
HIV-1 vif
BIV_vif
JDV_vif
FIVsubC vif
FIVpuma vif

CAEV_vif
SRLV_vif
OLV_vif
MVV_vif
HIV-2_vif
HIV-1_vif
BIV vif
JDV_vif
FIVsubC vif
FIVpuma vif
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CAEV_vif
SRLV_vif
OLV_vif
MVV_vif
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HIV-1_vif
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CAEV_vif
SRLV_vif
OLV_vif
MVV_vif
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HIV-1_vif
BIV_vif
JDV_vif
FIVsubC vif
FIVpuma vif

MgnssRhQQKKRN === e e mmmmc KkpGPElPlalWihIAeSIN-gDssW-Y
MansfRPRQrIrRN= === e mc KepGPnlPlplWRKhIAeSIg-rDssW-Y
MLssYRNOKKYRQNKi=eemmcmc e ccc e RevGPQ1P1lwaWKEIAfSIN-qEpYW-Y
MLSSYRNOKKYRKNKS = = o o o o o o o ReiGPQI1PlwaWKEtAfSIN-gEPYW-Y
MeeDYrNWiVVD = o o twrvP-grmekWhal---Vk-ylk¥rtk
== MENRWOVINL = o o o o o vwgvdrmrirtWKsL--~Vk-hhm¥vsg
e MEr 1 QS VY o o o o o o RrrGssnrgrgknsL--~IS~tps¥alLH
~=MErtiQspmg-=e-eemcecacc e ———— RrrGssgrrkrnanl--~IS-ppa¥al¥
-MsEedwQvskRlfavlQggvhsamlyiselpemekeQykkefkKrL-~~1D-XEtgfIr
~MapyRVOSSKRNMRY fR~==m e mmmc e enncsEdgikqfEnk--~1glgElrNIr

1TMRLOqmmWgRr gNKLgYXKnEDREYENWE i TswgWkmhLRRvkaqwIgdnrrgsP-W--0
1TVRLOqmmWNEr gNKLgyrnEDKEYENWE i TswEWkmhLRRvkhrIgengrgNE-W--Q
STiRLOGIMWNErgHKLiFVKEENgYEYWELtTnkOWrmeLRRd1rLIaginfrNa-W--Q
sTiRLOGCIMWNKr gHKLMFVKENQgYEYWEtSgkQWkmeIRRd1dLIaginfrNa-W-~Q

dleeVryvphHRVgW= === mmm oo awWt--csrvifpLggkshleiga¥-==-- W-=n
kargwfyrhhyEspH-==eeeaaaaa pris-~-sEvhipL-gdarIVitt¥-——-- W-=g
PPPRIryprifefvrgeceeeecaaaax teyS==mm= mtAcVREgk1VLt¥g¥ai--~K--K
papRyryprivefvmN-——eeeeaaaa DlyS===== gtArLgKeeiIIt¥r¥av---N--a
rlrRaEGikWSfhtreceeecmmaaa DyymgyvkElvAgsstpdsLr1¥i¥isNPLWhgK
K1ryVEGiIWSfhtreceeeaaaaaa EwysdmvrElvA---gtgpLkl¥c¥vshPIWk-R
YRvg-gtWRSigv===-KWF1lqaGdYRKVD~===mwuwaax rhFf==———- waWRiliCSCr
YRva-gtWEsigve===-WF1qaGdYRKVD === == wwwwx QhEFN === waWRilmCSCr
YEsg-ekWniigi----WYdspGeYRDKE~ == =mmmmux KQFW= === fhWRiamCSCk
YKsg-geWRtigv-=--KYespGdYKgKkE-===mmmaax NOEW == === fhiWRialCSCn
ltpe-kgWlsshaVrltWYtekf-wtDVtP-weeeaaax Dcade===m=m== ilihstyfscC-
lhtgerdWhlgggVsieWrkkry-stqVDP====wwaax elad-====- gqlihl¥yfdC-~
----- rviftietg==-~~FtdpslF--MtPagthTteEIghld====~~1fW1r¥-CSCp
----- reWKigtg----fldlgyl---MtPagthTtgELNeld-~-~~~1fRvr¥tl-Cq

YRpglknfnkewpfvnmWiktgfmwdDIEXgkICVEGGEISpgWgPCmVgiaiKaFs~~Cg
YRpt-felWnpcwpygnlWltekymwE-IggddIwDGkvtSgFp-PGyIalivRa¥tCkCd

KEXfDIREFMrGRhrw-~~D1CKSCaQgeVVEHTr t KSLeRLVLLQMVE Q= = = = = w = = Hv
KErfNIXEFLrGghrw---~D1CKSCaQgeIIKHTrPrSLeRLVLLhiveH-==memaax Hv
KErwDIRDFMvGEhrw-~~D1CKSCiQgeIVRHTePrSLORLALLNi VI N- === mma Hv
KtrwDIREFMiGRhrw-~~D1CKSCiQgeIVENTnPrSLORLALLNLAKD == = mwm Hv
ftagEVRrairGEKll-==mwax SCcnypgahkaqvpSLOQyLALvvvggNdrpgrkgtar
fsdsaIRkaLlGhivS—=eeaax prcEyg-aginkvgSLOYLALaaLi tp= === mm—m— kk
hEmppwlDFLrGtlnl-~RisCRralQasV1tsTPrhSLORLAGLOLCEN = === mw=x ac
hrspkwRE1L1GEmth-~~tsCRrtaQaaVVsHTKPhtLORLAGLELVCN == === mwa qn
ErkiEatpvmiiReeidpKkwCgdCwnlmclRNSPPGtLORLAMLA ~C QY = = = m mmm ka
KrdltyREiil1GRwyl-~~kwCadCwaliVVRnTPsltLORLAALALGY === = mmmmw k1l

FQV1PIWrARrsSttdfPwcrdttg¥ThaWsvgecwlmeyLlEde====
FQV1PIWrARrsStidfPwcrdtsg¥ThaWsagecwlmeyLlEde-==~
FQIimPIWrARrvTvgriPwsgtegl¥dtlvytgllghginl—eeeeeex
FQUMPLWrARrvITvgkfPwcrspmg¥TipWslgecwemeSIfE«====x
kQWrrdhwrglrvAredhrslkgggsepsaprahfpgvakVlEila-=--
e ——— kpPlpsvtkltedrWnkpgktkghrgshtmngh-
loRy == Plg-rindtTplWlnfssgkeptIgglsGHp~
loWy == Pvg-tvtrnSplWmhfttgkeptIgglsGHp-~
kcWrgecengRfvSpyrtPadlevig¥kpginllwlgele—eeeecaaaaa
¥sWyckppyRffeArvtPldhrilisSar--gedlykldkgsdnanrsm

Fig S3. Alignment of representative lentivirus Vif proteins.
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OLV_rev
EIAV-Ireland rev
EIAV-liaoning_rev
FIVpuma_ rev
JDV_rev

HIV-2_rev

HIV-1_ rev

MVV_rev

SMLV_rev

CAEV_rev

OLV_rev
EIAV-Ireland_rev
EIAV-liaoning_ rev
FIVpuma_rev
JDV_rev

HIV-2_rev

HIV-1 rev

MVV_rev

SMLV_rev

CAEV_rev

OLV_rev
EIAV-Ireland_rev
EIAV-liaoning_rev
FIVpuma rev
JDV_rev

HIV-2_rev

HIV-1 rev

MVV_rev

SMLV_rev

CAEV_rev

OLV_rev
EIAV-Ireland rev
EIAV-liaoning rev
FIVpuma rev
JDV_rev

HIV-2_rev

HIV-1_ rev

MVV_rev

SMLV_rev

CAEV_rev

GAYRQVREIRY TRV = = o o o o o o tvvieapVDleE--~~kgReerdGssg
--maegRdsR¥geemipkeeskgkeekgrnDwikiapgtpLDndDwccIlrQslPeektP
----------------------------------- dpgrpLDndEwcrIlrQslPeekiP
------------------------------------------------- k¥siyvsGigP
MmeegrKeepeeRgekstmrDllgravdkghltarppvhhVklgrsntVsiaecarGyrP
MSeRadEe~=mmmmm e c - glggkLr--~11rL1HQtnPypagP
MAGRSgd===mmm e ————— sdeelIrtvrlikL1¥QsnPppnpe
MAsKesKpSRETRY == =wweaax gmepplrEtWngvlgelVkraggeeeeqQglvsGlga
-mdagakKhiRFTgeetwcevtmgeegk=———=- kkgegcnkEqgDignIk¥pkiPtGhsh
Mvimakvysy¥SsriirmhsDk-===eeeaaaa scdmcmstscaDignsk¥pdiPtGhsh

SE-mmm - ——— nlehekRtspRsf-igiW-~~RatvQawktspwgkgWKk-ilym
SQTCiARRel~===u=x GpgpvgstpskRe--~-RW-~LRGgiQgaEslgeqgleWRi~-rgvg
SQTCiARRh] ~==wwa GpgpvscvpgRRd-~~sW-~LRGgvRQhaEalgegleWRi~-rgvg
C=mmmm— G e snrokRRNKGRRYrrrRW==rtiMnsleDR= === mm oo o ———
CRem e GrrpaRRppiRRh-psfWgtLRGLvseaQRrgedrmsdlenrMa
---------------- GtasgRRNRrRRr-rrOW-~LR-LvalanKlcavpdpptdspLd
---------------- GtrgaRRnRrRRw-reR---gRgIhsisERilgtylgRsaepvp
sKadgiytgnsgdrstGgiggktkKkRgw=-~yKW-~LRkLrareknipsqfy----pdMe
Lo o GnksrRRrRksgf--wRW-~LRGIrRgrntpkdgnk=---egLv
| ettt GnksrRRrRksgf--wRW-~LRGIrQgrnkKrksdst----esLe

eleerfE-DLaLvdsggknpaapagsvsppssnpfayslshfskskrvdcgekgnrwgrp
raIqhLQ-rLTi-gelpdpptdlpesnsNQGl-====mmececccccc e e e ———————
1qLppLE-rLTLDcnedcgtsgtqgvgspgile—mmmmmemcc e e
snMvgmE-nLTLEtglednalynpathigdma-====-meccmmc o c e
ecVgaLa-ELTLDgvmeeEsaeaahhstDdBn-==mmmmc e e e c e cc——————
pcLgala-ELTLEgamekgpaeaarpsabDdn-==-=mmmemcc e

~-fysskrEErrWgEesKprilKPGdSKrRRKh]l -~~~
~fgdyrrrEEerWgESs-prv1KPGASKrRREKh]l -~~~

---------------------------- genRpg==--
gafpgagisEldWiESgdggderPkggRypRggntps
............. PN o
------- VESPLVIESgtRE- e mmcmmcc e e
~=-=-mdgrEwmeWrESaQKEXrKgGlSggRtnaypgk
------ ldkwtaWrtppRR-==mec e e
------ ldkwmaWrtpgR===mmm e c

Fig S4. Alignment of representative lentivirus Rev proteins.
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