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Appendices 171
Appendix 4 - The TVvERV-K1 contig

The TVERV-K1 contig was assembled from the sequences of a number of
different RT-PCR, PCR, and spPCR products, as described in Chapter 4 and
indicated below. Also indicated below are the positions of the primers used
to amplify and sequence the various regions of the TVERV-K1 contig, the
arrangement of the TVERV-K1 contig ORFs, the proteins encoded by the
TvERV-K1 contig. The table on p. 172 indicates the expected sizes (based
on the TVERV-K1 contig sequence) of amplification products using various
primer pairs. The sequence of the TVERV-K1 contig is listed on pp. 173-
175, and relevant regulatory regions and protein products are shown.
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Appendices 172
Expected PCR product sizes based on the TVERV-K1 contig sequence

Primer [TvPO6R TvPO7R TvPO8R TvPO9R TvP10R TvP12R TvP13R TvP18R TvP19R TvP20R TvP21R TvP25R TvP27R
name

TvPO1F | 1340 1931 2551 3182 3245 3760 3811 6185 6845 7481 8084 8560 9236
TvPO2F | 1298 1889 2509 3140 3203 3718 3769 6143 6803 7439 8042 8518 9194
TvPO3F | 1253 1844 2464 3095 3158 3673 3724 6098 6758 7394 7997 8473 9149
TvPO4F | 1059 1650 2270 2901 2964 3479 3530 5904 6564 7200 7803 8279 8955
TvPOSF | 851 1442 2062 2693 2756 3271 3322 5696 6356 6992 7595 8071 8747

TvP11F - - - - - 49 100 2474 3134 3770 4373 4849 5525
TvP14F - - - - - - - 1964 2624 3260 3863 4339 5015
TVvP1SF - - - - - - - 1376 2036 2672 3275 3751 4427
TVP16F R - - - - - - 909 1569 2205 2808 3284 3960
TvP17F - - - - - - - 347 1007 1643 2246 2722 3398
TvP22F . - - - - - - - - - - 341 1017
TvP23F - - - - - - - - - - - 182 858
TvP24F . - - - - - - - - - - 161 837
TvP26F - - - - - - - - - - - - 466

TvP2eF | - - - - - - - - - - - - -
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IR U3 . . . . . . . . . .
TGCCGGAGACTGGAARATCGCCTTACCCCTCCCCTCTGCCTGACCCGCGCCCCCTCCCTTCGCTAGCTTTCATTTCTCGCTTAGCTCTCATTTCCTGGCT

. . . CCAAT box . . . . TATA box .
AACTCTCGTTTCTGGGATATGACGCAGGCCTGCGTCCAATGCTTAGCCACCCCTCTGGGGACGTGGCATTCTGATAACATGCTCATAAARACCCTTACCA

Poly(A) U3 —. R .— U5 . . . . . . .
GGAACAATAAAGAGAGACATTTTTTACACCAGCAGCGCGTCTAGTCTCCTTCCTCTCCGTGATCCCGTTCCCGAGCCTCTTGGCCCTTTAGAGCCATCAG

. . . . . . . U5 IR PBS .
GTCCTCCTCGAGCCTAGCTCCCCCGGCCCTCTCCAGCTTCGCTGACCCACGATTGTGTGACCTGCGGGCCAGGTCACTTGGCGCCCAACGTGGGGOTCGA

. - . . . SD . . . .
ACGCTGGACAGGGACCCGATAGACGCCCCGACTCGTCCGGACTCCGAAAACCCCATTAAGGTAAGTGTTCGCGTCTATCGACATCATGGGATCACAACTA
Gag>M G S Q L

'NZCAMGMCAGGm‘l‘l‘mGA’I'l'I‘MMCmGCmAGAGAGAGAGGMTMGGGTmeGGACCmAMAmAmATAé
S K E QV F V KDULI KU QS FREU RGTIHRVYVIKIEKI KDILTZLIKTFPFTPTITFTI

ATAAGG'I‘AmcC'IGGm’l‘m’I'I‘M'XCG'I’CCAGATATACATCCGGGGAMTCGTAGMAGTAGGGAGAGANHM&GAGMAWAMCMGMG{’;
D KV CPWUPFIUVNGUZPDTIUHUPGI KMW®*™KV GRDULNEITZKTILIKT GQTEG

‘lfCCGAGTAAG‘I'ICCCATMA‘ICCC‘l‘mCCmGACCﬂM’lTMTGACATI‘AmAGGGAMCAGGAGACMAGGNCCCGCCAG'l‘TACKIG‘l'i‘
P E * VP INAPSTILWTTULTINDTITIESGS ST GDI KGA ATRU GQTLTLUV

CAGGCGGAA’ICCI‘GWGCGCCAMGCGCTGCWNCANGCCCMCGCAGMCMCAAGACAMGAGGAAGTMMGCCC&
Q A E S CLAPLSURAASA ASSLHAENSUOQDIKETETVI K SUPUP

CTA’I’CATCANCCCCCTACCGNAAGNCA'!'PI‘ACCCGCCACCCCCTMCCC‘!G‘I'NMGAMCACNACPHCCCGGTAHCCCTACCGAGAGGMAG*
P I I M PP TV K S TIJYUPUPZPUPNZPVEETTULTUF FU®PVV FUPTETRIKYV
CGGCA‘IGMTAC‘!CCCCCCGMMCGAMGCGGCCCGCTCCmACMGGACGCAGCCMmAGACGCTGAGGCNCmCATACMCCMGAAG“;
G M NTAUZPENESGPLUPDI KD AANTLDA AEA AARAATYNUPUG QEUV

mGTANCCATMmCCCACCCCACTA’I'ITACTACCCCCCCm'IGGACCI'l'rCCCMATCCAMGAGA‘I'I'I’GACCCAGCGCA‘ICGC’!GM’PI‘A&
F VS HNVF S PPHYULULUPUZPLUVDULSOGQTIOQRUDLTI QU RMMATETL

GAAAGACAGTCAATATGCAGAATCAATATCACCAGATGGTAAAGGAGTTCTCGGCGCTACAAGCGTCCCTGCAGAAGGCACTCCTTCCTCCCTCTGCCCC
R KT VNMUOQNUOQYHA QMU VIEKETFSALAOQASTLU QI KA ALTLUZPUPSATP

AAAAGGTACTCTTATAGCATTCCCTCAAGAAAAAATTCCCCAACCAAAACAGAAACAGAAATCCCTTCTCTTTCCTATTCTTAGAAGCAATACACAGAAT
K G TLIATFPQEIKTIUZPUOQZPI KU QI KU QI KSTLTLTFZPTIULU®RSNTIOQN

AGACCTAAGGATGCAGAGGATTCAAACACTGATGAGAACCCTCCCGAAATTAGTGCAGAGAAGGAGGAGTCCGGTGAGGAAAGCCAAGAGGAGGAGGTGG
R P K DA EDSNTUDENUPUPETISAETZKETESGTETESQETEEV

AGAATGATGATCAGGAATCTGATTCAGAAGAGGACAGTAAATCATGCTCCTCTAAATACAAAGCCCCAAAGTTTAAGAATATCAAGGATCTCCATGCAGC
E NDDOQE S DS EEUDS K S CS S KJYKAPI KU FIKNTIIKTUDTILUHAARA

CGTAAAAAAGTACGGTCCAAATGCCCCTTTCACTCTCTCTGCCCTTGAGGCTATAGGACAAGGAGGTTATCTGCTGCCCGGGGAATGGGTGCGAGTAGCT
VKK Y G PNAUPVFTULSALEAIGI QGG GYULULPGEWVR VA

CAGGCCACCCTATCAAGAGGACAATTCCTAACCTGGAAAGCAGAATTTGATTATCACTGTCAAACCATCAAAAAAAGAAACTTGAAATCTAAGGCTAATA
Q ATL S RGOQFULTWI KA AETFDYHT COQTTII KT KT RNTILIKSIKA AN

GGGATTGGACTTTTGAAARATTAGCAGGACGAGGTGAATATGCGTTAGAGACAAAACAAAGAAAGTTACCTACAGGCTTGCTAGAACAGACTGCTCACGC
R D WTUPEI KL AMGR RGET YA ALTETI KU QRIKTLZPTSGTULTULETU QT AHA

GGCTAATCGCGCTTGGAGAGCCCTTCCTGTTACAGGCTCCCCCTTTACACCCCTTAATAAGATCACTCAAAGGAAAGATGAAGAGTACTCTGACTTTGTC
A NR AW RALUPV TGS PP TZPLNZIKTITH GQRIEKUDETETYSDTFUV

AGTCGACTGTTAGAGACAGCTGAGAGGACATTAGGAAATGAAGCATCAGATGATTTAATTATCAARAAGACTGGCTTTTGAGAATGCAAATGGCCCATGTA
S RL L ETAEURTLGNEA ASUDUDILTITII KU RTILAFENA ANGTU?PC

GGAGTGTACTGAATGGTCAATGGCAGGATAAGACATTGAATGAGATGATTARACTATGCCGCGATATCCAAGATCCTACAGCAGCAAAAATTGAAAAAAT
R S VLNGUOQWOQDI KT TTLNIEMMTII KTLTCRDTIZOQDUZPTA AAIKTITETIKHNM

GTCTCAGGCGGGTATTGGCCTTACAAAACCCTATGAAAAACATGTCAGAGGCATTTCTAACTATAGGAGCAGCTGTTGGTAATACTGTGAAAACCTGTTT
S Q A /VLALIO QNUPMIEKNMMSEA ATFLTTIGA AAVGNTUVIKTTCF

TAAATGTGGAGCCGAGGGTCATTTTGCCAGACAATGCCCCATGAGCCAACCTAACCCCCCCACTCAACGAAAGCGCACAACACCCGCTACTCCGTGTCCC
K C G A EGHT FA ARG QCUPMSOQPNUPZPTA QRIKIRBRTTUPATUPTCP
. . . . . . . .Prameshift .
AGGTGCAGAAAAGGGTTTCACTGGGGGAATACATGCAGAGCAACACATGATATAGAGGGCAAACCCCTTCCCCCGTTGTCGGGAAACGCCTGGCGGGGTC
R C R KGF HWGNTTCRA ATMHDTIUESGI KU PLUZPUZPLS GNA AMWTR RG
Pro>Y R G Q T P S P V V G K R L A G S

CGCCCCGGACCCCTCAAGGACTGGCCCAGCCAGCCACGGGGACCCACCCTGCCCACAGCTCTCCAGAGCAACGGCAGGCAGTGCAGGAGTGGACTTGTGT
P PR TUPOQGULA AOQUPA ATGTHU P AMHSSUPEU QIR RIOQAUVQEWTTCUV
A P DPSRTGUPASHGDU®PUZPTCPAO QLS RATAGS S AGVDTLC

GCCACCGCCGCCGCAATATTGAGACCGGAGGACGGCCCACAAATCCTCCCTACGGGAGTCTTCGGCCCTCCGCCCAAAGGTTCCTTTTTCCTCATTATTG
P P P P Q Y <Gag
A TAAAIULURUPEDGU?PZQILZPTGVUF PGZPZPZPI KSGS ST FVFULTITI

GCCGTGCTTCTACCACCCTTCAAGGGATAACAATACACCCAACTATTGTCGATAATGACTATGAAGGAGAGATTAAGATAATTGCTTCTGCTCTGAAAGA
G RASTTULOQGTITTIMHZPTTIVDNDYEGETIZKTITIASA ALIKSTD

TACTGTGAGAATCCAGCCCAATCAGCGCATTGCCCAAGCCCTCCCTCTTCCTATGAATACCACCTTTCCTGCTTCTAAAAATARGAGGGGCAATTCAACA
T VR I Q PNQRTIAQALUPLUPMNTTTFUPASIKNIE KU RGNST

CCTGGGTCCTCAGATATTTACTGGGCCCAGGCTCTGTCACAAGAGAGGCCTACACTAATGCTCAAAATACAAGGTAAACCCTTCATGGGCTTACTCGATT
P G S S DI YWAQA AL S QERUPTIULMLIEKTIZOQGTI KU?PTFMGTLTULD

CTGGGGCTGATTCAACCGTCATTTCTGAATCACACTGGCCGTCTACCTGGCCGTTACAGCCCTCTCTAACCCACCTACAAGGCATAGGGCAAAGTTCCAA
S GA DS TV ISESHMWZPSTWPLAOQPSULTHLU QG GTIGT QS SN

CACCATGCAATCCTCACAACTGTTACAATGGGAAGATCGAGAGGGTAATAGAGGAACAATCCGTCCCTTTGTAGTCCCATGCCTCCCCGTTAATCTATGG
T M Q S S Q L L QWEUDURESGNIRGTTIRUEPTFUVVPCLUPUVNTILHW

GGAAGAGATATCCTCTCACAAATGGGAGTTATCATGTGCAGCCCTAGCTCAGTTGTTACAGAACAAATGCTAAGTCAAGGTTTTTTACCCCGCCAAGGAC
G R DIUL S QMG VI MOCSU?PS SVVTEI QMTLSU GQGT FTULUZPRIZQG

TAGGAAAAAATAAACAGGGCATCACTCAACCTTTACATATACAACCTCACCCTGACCGCTCCGGCCTTGGTTTCCAGAAACATTTTTCATAAGGGCCACT
L G K NK QG ITOQUPULUHTI GQPHZPUDU RS GLGTFQIKMHTF S<Pro
Pol>P L R P W F P E T F F I R A T
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GGTCCCC'I\CAGCCTACAGGCGGATMMNACA‘IGGAGAWAGACTCCCMGATPGACCAGTCGCCCC“CCTAMGAAMACTAGAGGC’ICCA‘;‘
G PL SLOQADTIEKTITWRSETTUPVWIDOQWZPTULUZPIKTETKTLTEAR AA

TMN’I'I‘AG‘I'N:MCAACM‘I'!CAC‘NCGG(?I‘CACATAGMCCC’N:CMC’IWCCTICGMTAGCCMTITHG’I'PATPAMMGMG&CAGGNCC'R:;
L MLVQQQLTA AGHTIETPSNSZPWNTZPTITFUVTITZKT KT KT STGA ATW

GAGAmCTCCAmAmMGGGCGGNMTMGACCATGATCCCCA’ICGGA‘KIGCI‘ACMCCGGGWC‘IGCACCCGTAGCAATCC(".‘GGCAGG’I'I'I’(’:
R L L HDLURAYVNIEKTMMIUPMGS SULOQPGTLUPATPVA ATITPA MAGTFEF

cmcm'ruﬂcaccmmmcmmmcmmcmccccaceamcm’n’cGccmcmmccmﬁmccumcé
Q KV VIDULIKUDTCTFT FSIPULHUPUDUDSI KU RPATFTUVZPVTNSC

TAGGACCC‘!C‘KJC'!CGC‘I'!'NZM‘IGGAMGTICTCCCCCMGGCATGACCMCAGCCC‘I‘ACCC‘I'I'IGCCAGMGTAN’P;CCCCAGACAANGACCCC’P}
V GP S PRVFOQWIKUVLPOQGMTNSUZ PTILGCO QI KTYUVAQTTITUDTEPTF

'ICGC‘I'I‘ACM‘I'I'ICCACAACmATANAmACTATATGGA’IGACAMAﬂ‘}CWGGCCCmCGAGCAGGM‘!'I‘AC‘PI‘AGGAméCACATrGCTA
R L QF P QUL Y ITIHYMDDTITLTIAGTPT CE-Z QETLTZLTZ RTITTLTL

ATAAC'IGCC'I'I‘MMGATAGGGGATI‘ATACATANCCCGGATMAG‘ICCAGCI‘IGCmCCmmmGMmCAﬁCMATA
I TALKUDRGTLYTI S PDIKVQLASUZPTFT FUVFPILGT FTEULUHSSH

TI‘ATMCACAGAAAGC‘ICAGATACGGACAMMTHCCACACGC'ICM'IGAC‘PI‘CCAGMGWATK;GGNATATPMTIGGCTACGCt.ZC‘I'l‘ACC’I'l‘AA
I I TQEKAQTIRTNUHILUHTLNDTPFUGQI KTILULSGUDTINUMWTLURUPTYTULK

A.A'I'CACCACAGGAGA’I'H.’GMACCCCTC’ITIGACA'!'IC‘ICMAGG’!GACTCCAACCCMCCTCGCCCCG'IC’I'ICNACTAMGMGGN;\GGC’IGCCCTA
I T TGDULIKU®PLU FDTIULIKGDSNUPTSUPRUVULTI KESGTEA AA AL

CAMATMANANCTAMGGCCCMTAGGATATTATMCCCCCAGAMAMC‘IC'IOG‘!'I'N:ﬂamACATCAMCCCTACGé
Q K I NHATI SAOQIKIGYYNUPOQIZ KT KILWUTPFULTIU PS ST STV FSUPT

GCC'I'mA!GGCAGGACC‘lCCCCCTATA’I'IGGI\TCCA‘IGGNC‘IGCMCACCCACCAMG'IGCTACCCACCTACCCGCT]’CI'I‘AC’!GCCPCCC’ICC‘I'I‘CA
G L L WQDULPLYWTIHGZPATTZ®PTI KU VLZPTTYUPTILIULTA ASTLTL Q

Wmmcmmcmmcecmcmmmmmcccrmcaccmcacummnmcmcmcmumﬁ
E GG S L S VKV PFVFGI KUDUPUDU HTIUVCZPYTSAQLSWILOQAOQND

GATACTTGGGCCATCTCCTCTGTATCTTATCAGGGAATCCTTGATAATCACTACCCTCCTGACAAATTGATCCAATTTCTTAGGGACAATCCAGTGGCCT
DT WA ATI S SV S Y QG IULDNUHTY?PZPDI KT LTIUG QT FULUZ RIUDNUPUVA

TCCCCAGAATCACTAAAAGAGATCCTCTAGAAAATGCTCGTCTAGTCTTCACTGACGGGTCCTCCTCAGGAACTGCTGCCATATCTATAGACTCAAATCT
F PR I TKRDUPULENARLVYVFTDSGSS S GTAAISTIIDSNIL

AACTTCCTTTCATACACCTTATAAATCAGCCCAACTAGTGGAGCTTGCCGCTATACTTTGGGTCTTTGAACATGTACCGGACCCAATGAATATATACACA
T S FPH TPY K SAQLV ELAATITLMWVV FEMHUVPDUZPMNTITYST

GATAGTGCTTATATTGCTCATTCAATCCCCGAGCTTGAAACTGTTCCTTATATAAAACCTTCCACCAATGCCTTCTCTATGTTCCTTCAAATACAARAAC
D s A Y IAHS STIU®PETLUETVPYTIIKUPSTNA AF SMTFTILUOQTIOQHZK

TGATCAGAGAAAGAGCACAGCCTTTCTTCATTTGCCATATCAGAGCGCACTCTGACCTCCCTGGACCATTGGCAAAAGGGAACGATACTGTTGATGCGGC
L I R ERAOQPVPFVPFICHTIRAHSDLUPSGU PLA AIKTGNDTVDAARA

TTCCAAGCACTTGGTTTTCGCCTCTGTATTGCAACCCTCCCCCATAGAGACTGCCACCAAGGCACACGAGTTGCACCATCTTAATGCCCACAGCTTAAGT
S K HL VFASVL QPSS PIETA ATI KA AHETLUHUHBTLNA AHSTLS

CAAATTTATAAAATCACCAGAGAACAGGCTAGACAGATTGTCAAACAATGTCCAGGATGTCTGGTGCTCCTGCCTGAACCTCACCTTGGAGTGAACCCCC
Q I Y K I TREU QA ARUGQTIUVI K QT CPGT CLVILULUZPEUZPHBTLGVNF?®P

GAGGCCTGGTTCCCGGGGAACTGTGGCAGATGGACGTCACTCATTTCACACCTTTTGGTAAACTGAAATACATCCATGTCTCCATAGATACCTTTAGTGG
R G LV PG ELWOQMDUVTHT PTU®PTFSGI KTLI KYTIMHU VS IUDTTF S G

TTTCCTCATAGCGACCCTACAAATGGGAGAAGCCACCAAGCACGTTATCAATCACATTGTGGCCTCATTAGCCATGGGGCCTARACCCAAAATTCTCAAA
F L I A TULQMGEA ATI KHU YV INU HTIUVASTILAMGT? PI KU PI KTIIULK

ACTGATAATGGACCGGGATATGTTAGTTCATCCTTTAAACGGTTTTGTGCATATATGAACATCAGAAATATCACAAGTATTCCATATAATCCCCAAGGAC
T D NG PG Y VS s s F KRV FOCAYMNIRNITSTIUZPYNUPIOQSG

AAGGTATTGTTGAGAGAGCCCATCAGACTTTGAAAAGAATGATATCTAAATTGCAATCGGGGTCAGAAAAACTATACATACGGGCCAATAACCATAGGAC
Q G I V ERAHQTTULI K RMTISI KLU QS GSEI KLY YTIU®RANNUMHURT

CCTCCTAAATCATGCACTCTTCGTCCTAAATTTTCTTACATTGGACGCTCATGGCAAATCCGCCGCAGATCGCCTTTGGCACCCATCGTCAGCCCATGAT
L L NHALUVPFVLNVPFLTILUDAHSGI K SAADI RTLMWMHUZPS S AHD

TATGCCCAAGTGAAATGGAAGGATCCCCTCACCCATCAGTGGCATGGCCCTGATCCAGTCCTCATA! SGGCAAGGGACATGCCTGTATATATGATTCCA
Y AQ VKWK DPULTH QWHGU®PUDUZPUVLTIWSGI KSGUHA ATCTITYDS

AWCACAMACGCCAGATG(;CTACCNM&GGMAJ’\GWAGTAGA&CA‘ICCCANI‘\TPAMCACTI‘\ACAGCAWTMTAMA&AGCWA!G&
N A Q NARWULUPEURTILILIEKTILVYVDUHATITIK H<Pol

ANCC‘IC'ICI;AAC‘K?['I'I‘A(;TGCNMAT&TCATCAGATC‘GC“}AGTM&CATTACACT;TCGGACAGTAAATCN'l'l'l'(‘:CMTA'IGGT(’:TCCA’I'ICACA
GATANTAC‘imGTAﬂCAﬂ'CCMGACAC’I'K:CAGCT;\mcﬂAGAAmmAéMGGﬂATA‘i‘ANCCCmdﬁCCm&CCCCmCC'i‘
C'I'C'IGCACTACCATCCCACéCmGTAGNéGAGA’IGCCCAAﬂ’C'NGCGAGACmm?mmmACCmAGMCCGAé
ACACmmAmAGCCﬁmmCNéCACACAGmCNGGéCGGGACCCC&NGATIGGG(‘BGGGGM&“ZACCAGGGA
GCAGGANCI‘\GCGCGCACCACAMGA’PI‘I‘A’I'ICGGGG’I‘IC.CTGGTCC‘IG(:,“IGNGGGC‘IC.CACCCAGTK:?GGGGMM'IC'CCGMGAGA(:?GGACNGGA(;‘
GMCAGMG&'IG‘ICCTmCGGAGCG(}ATANTGGG(.;TACC‘I'I'PAG(.;CMNGATI{;CMMTTGG)’\A‘ICMCMC;\MAGTAGMAGGMNGé
CATAGACM&AGCTCT!‘MAATA‘I‘INAC(‘?TAGG’IGGGﬁGMmAmCNGNmGMCAGCmCCAéGGMNMCMé
cmmcm‘ivcmmmﬁmmmmﬁmmmﬁmmcccémmmmrhmmm;\cécmrmmmécmmmmmécmmé

CTCCCTGACTCCTCCTGGCATGCAGAGGAGCGGGAGGGCGGGGGAGAGAGAAAGACAGAGAAGAATGTTTTCTTGTTTAAGTTATGTGATGGAAAAGGCA

AGGTAAAGAGGAATGTCAGGTCAGAATTAGAAAGAAATAAAGTATGTGCAGTTTTACATGGGCTTTCATCAAAGTCCCACCAGAAAGGAAAGGCAAGAAA
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G'x'rruccai’cﬂmciccaccmﬁncmsﬁmcscAmAMAﬂ'iccmmnéccmrmi.ocmcﬂcmuccﬁ
Gmcmﬁccucmrirrmicmmmuﬂrmxn@mcmm&ccmmmémmmmémmﬁmm;xmc&
CMGAAAGGAGGCGGGGACMCCmf\mmnmc}mﬂAﬂcchchméﬂMcmm&Gmcmn'i'CNAmccxi'x'mccac'm'A
Gccmrm.;cmmi'mcucmicamcfcmccmﬂmcamicamﬁ:ﬂmmémcmmé
cn}.mmécmMC’rC’l’CACﬁcmémmucaﬁsTmﬁAmnmcdnmAﬁ
TGATTTAGCAGATTCTGTTAACCATAGATAATCTGGTGAGGTATATAARACCTTTTTCAAAATAATAATGCACGTATGAATGTGAAGAAAAATCAGTTTA
TATGACGAAAGATATTCTGTATCCCCCTCCAATCCGTAGACTCCTTGGGGAGTTAAGAATTCCAGCCCTATGTCAGAAGTATATACARAGATGTTTTAAT
TCCTGTETCGTGAATGAGAATCACCATGAGACTAGTATAGATARAAAAGTTGGARAATATTTAATGACATAACGG TATTAAATCCATAGAGTTAATAGTA
GTTTTCAATATACAACTACAGAGATCCTTATGTGCAATTTAGTGACCCTTGTTCCTATTTGAATTTAARAATGGCTTARAGCTTCCARAATAGAGAAATA
TGACCAGAGAATGAGAGCCAATCTGAACATATTTTACCCAARAGACTGTTGCTTATTACATTCCTGAGARACAGAAATACTTCCTAARATAGAAATTAGC
TCAATAGATATAGATATTTCTAACTTGCTGTGATTTTCCTAAGTTTGTGACTTGAAAAGTTTAARAAGTGATTTGGCTGCGAATATACAATAGAGGGTTG
GCTCCTTITCARATATAATTACCCCACTGACAACAGCCCTGGACCCCORGECACCCTGAAGCCCACACTTCTAGGCARTTGCCCCCCTCCCACTGGAACCT
GGAATTTTTGCTCCTAGTCTTCCAAACCTGACAACCCCTGTTAGARAGTAAAGATCTCTCAGAGACCCTCCTARATGACTCCTTAGACCTTTAATTCAGS
mcmncré_mcmcmécmmcc'rnf:ccccccmécccccccccécmmvimcmmci‘mccmmcﬂc%mc&mmm
GCCTCTATGCTTGGTAAGCCTARAATATG TAATGATTTGGGAATGCAATTAATG TAATCTGAARATCTTTCTATTTGTACTATTAGTG TGCTTCTAGATT
GTAGTAARATGTCCTATATTGCAAAACTTAAGTAACCGGAGATAGTGTTAGACAAAGCAATTATTAATCTGAATTCTGTTGAAGAGARGAARARARAAAT
GATATGAARACAATTGTGTAARACTGGTTAAGTTACTTCCTCAGCCTAATCTGGCATAGTAAGGGATAAAATTAAGATATTGCAAGARGTATTGGTCCAG

™S G I V R D K I K I L Q E V L V Q

AGGCGTAAAGAGCTTTTAAATAACCCCCTCTGGAATGGTTTACATGGGCTTCTCCCATACCTCCTCCCCCTTCTTGGGCCTCTGGTGGGTCTTCTCTTGC
R R K ELLNNWPTILWNGTLHGLLUPYULLZPLULGUZPULVGULTULTL

TCCTTTCCTTTGGCCCCTGGGCTTTTAAACAAATTAACCACTTTTGTTAAGTCTCAAGTAGATTCAGCCATTGCCAGGAAGAGCCACATATTTTACAGCA
L L S F G /P GLULNIKILTTT FVIKSQVDSATIA ARIKSUHTIFPY S

GACTACTGGAACAAGACACCACTGAACAGCAGGAAGAGCGACTACAATTCACGAAAGACCTTCTGAAGGAGCCCTGGCATCAGCGTTGGAAGACAAACCT
R L L E Q D<M™

TTATGCCCTGTGCTGTAAAGCCAATCATCCCCTTCCTTTCCCCCACTCGCCTTAGCTCTGTCACCAAATTCTTATCTTTTGACCTTTGAATTCACTCCTC
CCACCCTTCTTTCTCTATTTAAACAGTCCTGCTGACCCTCTGAAGGACGGCTGTGGCTGAGCCCATGACGGGATTATTGCAACCCTGAATGAAGGATGGT
TGAGGTCTGGCTGAAACTGGCCGTAAGACCCTCTGATCACCATGACGGGCAACCTCCAGTGGCGCAAGTCGCAGGGCTGTAGTACCCTACTGTAAACACC

CCGCCCGGATGACCTAAGACAGTGCTCAAGGGCGGGCTCTCAAAATCCATTGTACACCAGACGCTCTCACCTCATTATCAGACCCAAGTTGCATAGCCTA

. B PPT IR U3 . . . . . .
AGACAGGCCAGTCACCCTCTCCTTAAAATAAAAATGGGGGACATGCCGGAGACTGGAAAATCGCCTTACCCCTCCCCTCTGCCTGACCCGCGCCCCCTCC

. . . . . . . CCAAT box .
CTTCGCTAGCTTTCATTTCTCGCTTAGCTCTCATTTCCTGGCTAACTCTCGTTTC TGGGATATGACGCAGGCCTGCGTCCAATGCTTAGCCACCCCTCTG

. TATA box . Poly(A) U3.— R . — US . . .
GGGACGTGGCATTCTGATAACATGCTCATAAAAACCCTTACCAGGAACAATAAAGAGAGACATTTTTTACACCAGCAGCGCGTCTAGTCTCCTTCCTCTC
CGTGATCCCGTTCCCGAGCCTCTTGGCCCTTAGAGCCATTAGGTTCCCCTCGAGCCTAGCTCCCCCGGACCTCTCCAGCTTCGCTAACCCACGATTGTGT

Us IR
GACCTGCGGGCCAGGTCA

Nucleotides 1-230: PCR800/TvP26F
Nucleotides 231-263: spPCR3/TvPO1F
Nucleotides 264—-2686: clone pTvRV5’
Nucleotides 2687-3294: PCR3000/TvP09R
Nucleotides 3295-3881: spPCR1/TvP12R
Nucleotides 3882-8579: clone pTvRV3’
Nucleotides 8580-8957: spPCR2/TvP23F
Nucleotides 8958-9673: PCR800
Nucleotides 9674-9818: spPCR3/TvPO1F
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Appendix 5 — pTVERV-K2

The pTvERV-K2 insert was cloned from PCR products amplified from
possum genomic DNA using the TvPO3F and TvP27R primers (see 4.2.7
Amplification and cloning of a near-full-length endogenous retrovirus). The
positions of the primers used to amplify and sequence the various regions of
the TVERV-K1 contig and to sequence pTVERV-K2 are indicated below. Also
shown below are the ORF map and corresponding proteins encoded by
pTVvERV-K2. The table at the bottom of this page indicate the expected sizes
(based on the pTVERV-K2 sequence) of amplification products using various
primer pairs. The sequence of TVERV-K2 is listed on pp. 177-179, and
relevant regulatory regions and protein products are shown.

$ B & Ok
o -9
g BB

5 & § & ﬂ & g E &£ & |3
g & 3 & §E ¢ & § & 3§
2 Z 2 & oz = Z Z e Z S
£
g g
2000 4000 6000 8000
I |
1 ORF1 "
]
2 | ORF3
niil o
T

Expected PCR product sizes based on the sequence of pTVERV-K2

Primer [TvPO6R TvPO7R TvP08R TvPOSR TvP10R TvP12R TvP13R TvP18R TvP19R TvP20R TvP21R TvP25R TvP27R
name

TvPO3F| 1236 1831 2449 3080 3143 3658 3709 6083 6859 7501 8104 8584 9260
TvPO4F| 1047 1642 2260 2891 2954 3469 3520 5894 6670 7312 7915 8395 9071
TvPO5F| 839 1434 2052 2683 2746 3261 3312 5686 6462 7104 7707 8187 8863

TvP11F - - - - - 57 108 2482 3258 3900 4503 4983 5659
TvP14F - - - - - - - 1964 2740 3382 3985 4465 5141
TvP15F - - - - - - - 1376 2152 2794 3397 3877 4553
TvP16F - - - - - - - 906 1682 2324 2927 3407 4083
TvP17F - - - - - - - 347 1123 1765 2368 2848 3524
TvP22F - . . R - - - - - - - 339 1015
TvP23F . . s s = = = - - - - 180 856

TvP24F - - . R - - - - - - - 159 835

TvP26F| - - - . - . - . - - - - 466
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us
Gmcmmmcmmmcmcccmcccmmccaﬂwcmccc'n:GAGccnccmccccc;xccmcmmccrnc

US IR PBS
CCACGAm'IGTGACC‘ICCGGGCCAGGTCM']'IGGCGCCCAAGCGNGGGCTCGMCGMCAGGGACCCGGTAGACGCCCC’KZG'ICCGGACCC'ICAA

. SD . . . . . . . . .
AATCCCCTTAAGGTAAGTGTTCGCGTCTATCGACATCATGGGATCACCACTATCCAAAGAACAGGTTTTTCTTAAAGATTTAAAACAAAGCTTCAAAGAG
Gag>M G S P L S K E Q V F L K DUL KO Q S P K E

AGAGGMTMGGATMGWGACCMWAMATAGATMGGTAWCC‘IGGT'I'CAmT’!‘M'lGGNCAGA’i‘ATACACCCGé
R G I RIKIKIKDTULULIKU PV FPTIVFIDI KV CPWTPFTIUVNGTZ PUDTIHFP

ocmmcmmcncccacammmmmmmmcmmcmmcmccmmmccm(:mccmﬁcmu'm\i
G KW QK VGRDILNETRTLIKU QEGZPESVUPINA APS STLUWTTLTIN
m&ﬂxmmmcmmmmccccccmﬂmmmmmmmmcmm GC‘!GC’I‘I‘C'IGC‘I'IC. C
D I I EGSTGUDI KGARU QLTULVOQAESTCLA APTLSIZ RAARASA AS

TCCC‘I'I‘CACGCAGMAACMCAAGACMAGAGGMGCMMMCC‘R:CCCCTACCCCTAC‘IGCCMGNCAMACCCGCCAC‘K,‘CC'i‘MCCC’lG'PR:?
S L HA ENS QDI KTETEA AIKSZPZPZPTUZPTA AZIKSTIZYU®PUPTLZPNTZPUV

AAGAGACAC‘N!AC’I'PK.‘CCGGT(.‘I'I’CCCTACCGAGGGGAMG’N:GGCA‘IGMTACNCCCCCGMAACGAMGCGGCCCOC‘N?CCNAC&AGMCGCAG&
E ETLTUPFUPVFPTEGI KV VGMNTAPENTESGU?PULUPUDTENA AA A

CAAmAGACGmGGmCNCATACMCCMMGmC'PANCCACGMCCCACACCCCTA’I‘I‘]‘AC‘I‘ACCCCCCC‘i’lC‘!CGACCTi‘
N L DV EAAAYNZPOQEVP PL SHAFSUPHUZPYULULUPUPULUVDTL

TCCCAAATCCAGAGAGATTTGAC CCAGCGCANGCNMWQGMTANCAG&NMTAMMNGTMAGGMWGGCG&
S Q I QR DLTQ RMAETLTR RIEKTUVNMMGQNUGQYHGOQOMVYVIKTETFS A

TACMGCG’!CC(.‘IGCAGAAGGCAC’KSCT!CC‘N.‘CmCCCCMMAGTAC‘N:CTAT&GCAC’KJCC'ICAAGACMMTTCCCCGACCAMACAGAAAC;
L QA SLQIKALULUPUPSAPIKSTU®PTIA ALUPUG QDI KTIU®PHRUPIKIOQTIKDQ

GAAATCCCTTCTCTTTCCTATTCTTAGAAGCAATACACAGAATAGACCTAAAGATGCAGAGGACACAAACTCTGATAAGCACCCCCCTGAAAATAGCGCA
K S L L F PIULURSNTIQNRUPIKDA AETUDTNSUDI KMHUZPUPENSNA

mxcmumcmmmmmsccmmecmmmmrnccascummsmmeAmemmcmcmmr
G L EE S EEESQETEEVEDTUDNO QESUDSETEUDNIKSTC S S K

ACAAAGCCCCAAAGTTTAAGAATATCAAAGATCTCCATGCAGCAGTGAAAAAATATGGTCCCAATGCCCCTTTCACTCTCTCTGCCCTTGAGGCTATAGG
Y K A P KF KNI KUDILUHAARAMAVI KT KYGPNAPVFTULSA ALTEIA ATIG

ACAAGGAGGTTATCTGCTGCCCGGGGAATGGGTGCGAGTAGCTCGGGCCGCCCTATCAAGGGGACAATTCCTAACCTGGAAAGCAGAATTTGAATATCAC
Q GG YL L PGEWV VRV ARAMALSIR RGU QFLTWI KA AETFPTETYH

TGTCAAACCATCGAAAAAAGAAACTTGAAATCTAAGGCTAATAGGGATTGGACTTTTGAAAAATTAGCAGGACGAGGTGAATATGCGTTAGAGAAAAAAC
C Q TIEI K RNLIKSI KA ANRDWTVFEIKTLAGRGETYATLEKK

AAAGAAAGTTACCTACAGGCTTGCTAGAACAGACTGCTCACGCGGCTAATCGCGCTTGGAGAGCCCTTCCTGTTACAGGCTCCCCCTTTACACCCCTTAA
Q R KLPTGULULET QT AHA AAMNURAWRALPUVTG S PFTPULN

TAAGATCACTCAAAGAAAAGATGAAGAGTACTCTGACTTTGTCAGTCGACTGTTAGAGACGGCTGAGAGGACGTTAGGAARTGAGGCATCAGATGATTTA
K I T QR KDEEY S DVF VS RLULETAERTULSGNEA ASTDTDTL

ATTATCAAAAGACTGGCTTTTGAGAATGCCAATGGCCCATGTAGGAGTGTACTGAATGGTCAATGGCAGGATAAGACATTAAATGAGATGATTAAACTAT
I I K RLAVFENA ANSGUPU CRS SV VILNGU QWOQDI KTTULNEMMTITKIL

GCCGCGATATCCAAGATCCTACAGCAGCAAAAATTGAAAAAATGTCTCAGGCGATATTGGCCTTACAAAACCCTATGAAAAACATGTCAGAGGCATTTCT
C R DI QDUPTA AAIKTIEI KMS S QATILA ALU OQNUPMIKNMMSEA ATFL

AACTATAGGAGCAGCTGTTGATAATACTGTGAAAACCTGTTTTAAATGTGGAGCCGAGGGTCATTTTGCCAGACAATGCCCCATGAATCAACCTAATCCC
T I GA AV DNTV KTCUPIEKTCGA ATEGHTFA ARZ QT CUPMNZGQQZPNTFP

ACCGCTCAGACAAGGCGCGCAGCACCTGCCACCCCGTGTCCCAGGTGCAGAAAAAGGTTTCACTGGGGGAATACATGCAGAGCAACACATGATATAGACG
T A Q TR R AAP ATUPCUPIRTCIRIEKI RFPFHMWGNTT CRA AT HUDTID
Pro> Y R R

. Frameshift
GCMACCCC‘K:CCCCCGm‘K.‘GGGmCGGCNGCGGGG’ICGGCCCCGGACCCmMGGAC‘NGCCCAGCCAGCCACGGGGACCCACCC‘ICCCCACAG
G K PL P PL S GNUGWPRG G RUPURTUPIOQGTLA AQZPA ATGTHUPA AH S
Q TP PPV VG KRLAGSAZPUDU P S RTGUPA ASUHSGUDU®PUPTCUPQQ

CTCTCCAGAGCAACGGCAGGCAGTGCAGGAGTGGACTTGTGTGCCACCGCCGCCGCAATATTGAGACCGGAGGACGGCCCACAAATCCTCCCTACGGGAG
S P EQ R QAV QEWTTCV P P P P Q Y <Gag
L S RATAGSAGVDULTC CATA AAMAAILRUPEDSGUZPZ QTIULZPTSG

TCTTCGGCCCTCCGCCCAGAGGTTCCTTTTTCCTCATTATTGGCCGTGCCTCTACCACCCTTCAAGGAATAACAATACACCCAACTATTGTCGATAATGA
V F GPPPRGSV FVFLTITIGRASTTLAOQGTITTIMHUZPTTIUVDNTHD

CTATGCAGGAGAGATTAAGATAATTGCTTCTGCTCTGAAAGATACTGTGAGAATCCAGCCTAATCAGCGCATTGCCCAAGCCCTCCCTCTTCCTATGAAT
Y AG E I K I I A SALIKDTV VU RTIUGQPNU QR RTIASOQALUZPTLUPMN

ACCACCTTTCCTGCTTCAAAAAATAAGAGGGGCAATTCCACACCCGGGTCCTCAGACATTTACTGGGCCCAAGCCTTGTCCCARGAGAGGCCCACACTAA
T T F P A S KNIKUZRGNSTUZPG S S DI YWAUQALSOQERUZPTL

TGCTTAAAATACAGGGAAAATCCTTTATGGGCCTACTCGATTCCGGGGCTGATTCAACTGTTATTTC TGAGGCACACTGGCCACCTGCCTGGCCGTTACA
M L K I QG K S PF M GLULDSGAD STV VISEA AHWTPUZPAMWTPTLDQ

GCCCTCCCTGACCCACTTACAAGGTATAGGGCAGAGTTCCAACACTATGCAATCAACACAGCTGTTGCAATGGGAAGATCGTGAGGGTAATAGAGGAACA
P S L THLUOQOGTIG QS SN NTMZQSTA QLULAOQWEUDU RTETGNURGT

ATCCGTCCCTTTGTAGTCCCATGCCTCCCCGTTAATCTGTGGGGAAGAGATATCCTCTCACAAATGGGAGTTATCATGTGCAGCCCTAGCTCAGTTGTTA
I R P F VVPCLUPVNLWGH RDTITLS S QMG YV IMOCSUPS S VYV

CAGAGCAAATGCTAAGTCAAGGCTTTTTACCCCGCCAAGGACTAGGAAAAAATAAACAAGGCATCACTCAACCTTTACATATACAATCTCACCCTGACCG
T E Q ML S QG FULUPUROQGIULSGI KNIKU GQGTITU GQUPULHTIN QS SUHUZPTUDR
Pol> P

CTCCGGCCTTGGTTTCCAGACACATTTTTCATAAGGGCCACTGGTCCCCTCAGCCTACAGGCGGATAAGATTACATGGAGATCTGAGACTCCCGTCTGGA
S G L GF Q TH F S <Pro
L RPWPFPDTT FT FTIRATGTZPLSLAOQADTE KTITWRSETUPUVW

TTGACCAGTGGCCCCTCCCTAAAGAAAAACTAGAGGCTGCAAATATGTTAGTTCAACAACAATTGACTGCGGGTCACATAGAACCCTCCAACTCTCCTTG
I D QWUPULUPIKEI KTLEA AANMLTVYVOQOQQLTAGHTIEUZPSNSUPW

GAATACTCCAATTTTTGTTATTAAAAAGAAGTCAGGTGCCTGGAGATTGCTCCATGATTTAAGGGCGGTCAATAAGACCATGATCCCCATGGGATCGCTG
N T P I F V I KK K SGAWURTULTLUHDTLRAVNIEKTMTIUZPMGSL
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CMCCGGG'ICT'I’CC‘IGCACCNTAGWNCCGGCAGGCmCmAmTMTAGACCmmmCAmC'XC‘N.ICACCCCGAC(.;
Q P GL PA PV AIUPAGTEPFOQIKTIUVIDULIEKUDTC CT FUFSTIUZPILUHTEPTD

ACTCCAAAAGATTCGCCTTCACTGTCCCAGTTACCAATTGCGTAGGACCCTCTCCTCGCTTTCAATGGAAAGTTCTCCCC CMGGCANACCMCAGCC& ’
DS KRPFAPFTVPVTNTZGCVGUPSPRTPFUOQWIE KUVILUPOQGMTNS P

TACCC’R:’IGCCAGMGTA’K;‘I'NCCCAGACAA‘K:GA\CCCC'.H'PCGC‘I'I‘ACAA'PPICCACAAC‘mATAMTl’CACTATA‘IGGAmCA‘i‘KH‘!‘Am’i‘
T L € Q K Y VA Q TTIUDU®PV FRILUGQTPFZPOQLYTITIHTYMDUDTITULTIA

GGGCCC1\’5CGAGCAGGMT!‘ACI'I‘AGGA‘K?ACCACAHCCTMTMC‘IGCCTICMAGATAGGGGATPATACATA’ICCCCGGA’PAAAG'R‘:CAGC‘I'IGCC;
G P CEQELTLR RTITTLULTITA ALIKDU RGTLTYTISUPDI KTUVOQTL A

CCCCW’I‘IGGA’PPCGMTIGCA‘I‘ICmTAﬂATMCACAGmGCTCAGATACGGACAMNAmCACACGC'I’GJ‘\A‘!GAC’PN‘.‘CA
s PF P FLGVPELMHSSHTITITO QI KA AQTIRTNUBHILUBHTLNTDTFPQ

AMG'I'I‘A'I'IGGGNATATI‘MHGGCTACGCCC‘I'I‘ACCZH‘MM’ICACCACAGGAGA’PI‘IGMACCCmﬂmGGMCMCCCA
K L L GDINWILU RUPYULI KTITTGHUDILIKUZPLUPDTITIULI KTGTUDSNU?P

ACCNGCCCCGMCTMAGMGGTGAGGCNCCCTACMTMAMMAMCCCMMTmTAﬂATMéCCCQm
T S PR VL TIXEGEA AA AL QI KTINUHA ATISA AQI KTIGTYYNT PO QHZK

mmmmamnmmmmccc'm\coGGccmmcmcaccmccccnnmmmcammmcﬁcmccaccﬁ
K L WPFULTIUPSTSUV FSPTGULULWGQDULUZPULYWTIUHSGUPA ATUPTK

AGTGCTACCCACCTACCCGCTTCTTACTGCCTCCCTCCTTCAGGAAGGCAGGTCTCTTTCAGTCAAATTTTTTGGAAAAGACH CCCGACCACA'PI'G‘I'C’IG&
VL PTYUPULILTASTLTLU QEGH R STULSVI KT FTFGI KUDUPUDUHTIUVC

CCTTACACCTCTTCACAACTGTCATGGCTTCAACAGAATGATGATACTTGGGCCATCTCCTCTGTATCTTATCAGGGAATCCTTGATAATCACTACCCTC
P YT S S QL S WULQQNDUDTMWA ATISSUVSYQQG IULUDNUHTYFP

CTGACAAATTGATCCAATTTCTTAGGGACAATCCAGTGGCCTTCCCCAGAATCACTARAAGAGATCCTCTAGAAAATGCTCGTCTAGTCTTCACTGACGG
P D KLTIOQVPFULRUDNUPVAFUZPRITI KU RDUPLENA AR RILUVEPTTUDG

GTCCTCCTCAGGAACTGCTGCCATATCTATAGACTCAAATCTAACTTCCTTTCATACACCTTATAAATCAGCCCAACTAGTGGAGCTTGCCGCTATACTT
S S S GT AAI S I DS NULTSUPFHTUPYIKSAOQULVETLA AARBATIL

TGGGTCTTTGAACATGTACCGGACCCAATGAATATATACACAGATAGTGCTTATATTGCTCATTCAATCCCCGAGCTTGAAACTGTTCCTTATATAAAAC
W V F EHV PDUPMNIYTUDSAYTIA AHRS STIU®PETLETVZP Y I K

CTTCCACCAATGCCTTCTCTATGTTCCTTCAAATACAAAAACTGATCAGAGAAAGAGCACAGCCTTTCTTCATTTGCCATATCAGAGCGCACTCTGACCT
P S TNAFPFSMVPFLOQTIOGQIKTLTIRERAQPTFTFTIC CHTIRAHSIUDIL

CCCTGGACCATTGGCAAAAGGGAACGATACTGTTGATGCGGCTTCCAAGCACTTGGTTTTCGCCTCTGTATTGCAACCCTCCCCCATAGAGACTGCCATC
P G PLAIKGNDTUVDAASI KU HTLUVF FASUVILAOQPSUPTIETA ATI

AAGGCACACGAGTTGCACCATCTTAATGCCCACAGCTTAAGTCAAATTTATAAAATCACCAGAGAACAGGCTAGACAGATTGTCAAACAATGTCCAGGAT
K A HELHHLNAHSTLSQTIVYIKTITH REU GQARUGOQTIUVIKU GQTCTUPG

GTCTGGTGCTCCTGCCTGAACCTCACCTTGGAGTGAACCCCCGAGGCCTGGTTCCCGGGGAACTGTGGCAGATGGACGTCACTCATTTCACACCTTTTGG
C L VLLPEZPHTLGVNUZPR RGLUV?PGETLWAOQMDVTHTFPFTPTFG

TAAACTGAAATACATCCATGTCTCCATAGATACCTTTAGTGGTTTCCTCATAGCGACCCTACAAATGGGAGAAGCCACCAAGCACGTTATCAATCACATT
K L K Y I HV S IDTU FSG FULTIATILW QMGEA ATI KHTVYVTINIZ HI

GTGGCCTCATTAGCCATGGGGCCTAAACCCAAAATTCTCAAAACTGATAATGGACCGGGATATGTTAGTTCATCCTTTAAACAGTTTTGTGCATATATGA
V A SLAMGEPI KU?PI KTILI KTUDNGUPGY YV S S S FKIQFCAYM

ACATCAGAAATATCACAGGTATTCCATATAATCCCCAAGGACAAGGTATTGTTGAGAGAGCCCATCAGACTTTGAAAAGAATGATATCTAAATTGCAATC
N I R NI TG I P Y NUPOQGOQGTIVERA AHDOQOTTLI KU RMMTISIKTULTZG QS

GGGGTCAGAAAAACTATACATACGGGCCAATAACCATAGAACCCTCCTAAATCATGCACTCTTCGTCCTAAATTTTCTTACATTGGACGCTCATGGCAAA
G S E KL Y I RANNUBHUPERTLULNUHALUFUVLNUPFILTILIDAMHGK

TCCGCCGCAGATCGCCTTTGGCACCCATCGTCAGCCCATGATTATGCCCAAGTGAAATGGAAGGATCCCCTCACCCATCAGTGGCATGGCCCTGATCCAG
S A ADRULWHUPS S A HD Y AQV KW KUDUPTLTMHOQWHGUPDUP

TCCTCATATGGGGCAAGGGACATGCCTGTATATATGATTCCAATGCACAAAACGCCAGATGGCTACCTGAACGGTTGCTTAAGTTAGTAGATCATGCCAT
VL IWSGI K GHA ATCTIYUDSNA AQNARMWLEZPEITRILILIKILVYVDHABATI

CAﬂAMCAéTMCAGCAmTMTmCAGCmA‘iCCANCCN:mmﬂ'i‘AGmmTCATCAG}.\NGC’IGAGTAAGCA’L'PACA(’:
I K H <Pol
mGACAéTmmﬁWCMTATCémCAmACAGATA’IGTACmGTATiCATICTMGACACmCAGéTAmm‘?Mmm‘i‘
ACMGGﬂA'i‘ATAMCCCﬁCmACCT'IéNCCCCTIC(’:CN'ICNCA&TACCANCCACCC'ICGTAG’&GGGAGA‘I’GC&CM’I'I’CWG(EGAGAC’I‘IGX;‘
cmwmémmmmémmccﬁcmz\mccémacmcm'icnwmﬂ'immecémmmcicccmacmﬁccmcmé
GCCGGGACCéCCmGAﬂGéGGGGGGm'iCC‘lCACCAGéGAGCAGGA’K}CAGCGCGCA&CACAMGA’I‘i'PA’I‘lCGGGG’i‘ICC'ICG‘ICC'iGGm’lGGGG(.?
'lCCACCCAG'i‘l’GGGGGMAATCCCGMGA&AGGGACNG&AGGMCAGAAGCIG‘ICCTAéGmCGACA’iTCCMAMG’i‘MGAGATMéAGMGAG'i‘
C‘IﬁmmhcNG(’;GGAGmGG}’\GACGGC]CCéGACCAAAﬂATGGGGAMA’iCGATCTAAG’i‘CNTGCAGT“ZGGAGCACATI’\‘IGNAGGTA&
CmAGGCAANGAmCAAMmGM‘IG.MCMCMMAGWMMCCA*AGACMGAG&N’I'!‘MTATI'X’GACCTAC‘;G’IGGGNGA}‘\
mcamaccmm'icmmccicmccmccﬁanmmimccﬁm&m‘icmmicmmmm'ic'rcmm'm'i'
Gmcmmﬁmmmrﬂmmmcémrum’rcéAcnmccémmmcémccmAc'récmcmcaiccmmcacécccmccccé
GGGAGAG}\G}.\MGACAGAGAAGMTATI‘I';‘CmmAA(‘:ﬂA‘[GmA’!{‘,GWGGCAAGGTAMGAG&AGNNAGG&CAGM’ITAGAAAGAMTMC‘%

GTATGTGCAGTTTTACAGGGGCTTTCATCAAAGTCCACCAGAAAGGAAAGGCAAGAAAGTTTAACCATGTAGGGAAGAGACGTGTGACGGAACTTTAAAA

AAGGCATAATCTATTTGCACAAATAGTGTGAATAGAGGTTTTGAGAGTGCAAGGTGGAAACTTTTGGGAAGTTGTTTTAAAAAAATGATATATATATATA
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TAmcm'rivmmcci-ccamccam.\mccccuhﬂccnmw}cmnmmémcmocécccaccmiccmmﬁcmmmﬁ
AC‘ltCmA'I'i'ICA’IGC’ITM'\GATAMGTCAGMfl'ICTCATACQmﬂﬂmemmemAﬂmhﬂcﬁ
GAGC’KZCCCAGTANAGGA&MAGGGACA&GGTACCAC‘I’(‘;GAN’!'I'I’I‘C(’ZGGAG‘ICCCA(’L‘NACC‘I'I‘AG)‘\CIGGCAM’!&CMAGC’N’K’:AC‘A‘]’CCM
MAGWAAGGAGNM('ZACAGMGTAAM‘I'ITAC‘I'K‘:AGMM‘H‘A&AACCAﬂMéAmATPi‘AGCAGATPC’i’GﬂMCCATAGATMm
NAGGTATA‘}MCmTM‘i‘MNCACGTA.\TGMNNAACAMMTCAéTHATANA(.:MMGATAWANCC(}C‘NCMTCC(;
TAGAC'ICC‘PiGGGGGGﬂAAGMmCAGéCCTA’ICTCAéAAGTATATA&AMGAWMmm‘iC'IGG‘I’GM’!\’}AMATCACC)‘\NAGACTAG’;‘
ATAGATMTNGAAAATATITM!G.ACATMCGG*AHMANCl.\TAGAG'l'l‘AA’i‘AGTAGT'IT]'&MTATACM&TACAGAGA‘N‘:C’ITA‘IGNCA
Ammméccmmcimmcmﬂ'i‘ummccﬁmcmémmacmmnmccicmnmwicccnmiuccnmﬂ
CCCAMAGA&TGTIGC‘ITA&TACATTCC“:?AGAMCAGAAATAC’!‘ICCTAAN\TAGMA&TAGCNMTAGATATAGATAWMCMNATP&
'lCC‘I‘MGmmmMGml\mCGMTA&‘ACMTAGAG&GHGGCNm?A‘i‘MﬂACCCCACNACMCAé
cccmaAccécmacccicnmcmdcmmciamccccc&mccmmﬁccmuﬁmmcﬁsmcmccmacncé
cmnAMMMAMGAGAEccmc'rm'iuAmm&cmmﬁwmméacmcm&mcum&mceceeé
cccccccﬂécccccmcicccccmcicmcmwcémcﬂacumm@cmmciscmnmrmcérmnmi'
Aam'rmsenmCAAnummmmAmAﬂAnmmmmmammmcmnmmcm
Ac'm\ccccicnmmnimcmc&nAﬂmmmmmmﬁhmmchmmTMCmc'rné
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Appendix 6 — RT alignment

The amino acid sequences below were manually aligned using the alignment
in Xiong and Eickbush (1990) as a guide. The overlined sequences were
used to construct a phylogenetic tree using CLUSTAL X and the BLOSUM
weight matrix, as described in Chapter 2 — Materials and Methods. The
resulting tree is shown in FIG. 5.11. Retrovirus names, accession numbers,
and references are listed in Appendix 1.

MPMV QWPLTNDKLAAAQQLVQEQ-LEAGHITE--SSSPWNTPIFVIKKKSGK---~~~ WRLLQDLRAVNATMVLMGALQPGLPSPVA---IPQGYLKIIIDLKD
SRV-1 QWPLTSEKLAAAQQLVQEQ-LEAGHITE-~SNSPWNTPIFVIKKKSGK--~~-~- WRLLQODLRAVNATMVLMGALQPGLPSPVA - - -IPQGYLKIIIDLKD
SRV-2 QWPLTQEKLAAAQQLVQEQ-LQAGHIIE--SNSPWNTPIFVIKKKSGK WRLLODLRAVNATMVLMGALQPGLPSPVA - - - IPQGYFKIVIDLKD

TVvERV-K1 QWPLPKEKLEAALMLVQQQ-LTAGHIEP--SNSPWNTPIFVIKKKSGA------WRLLHDLRAVNKTMI PMGSLQPGLPAPVA-~~IPAGFQKVVIDLKD
pTVERV-K2 QWPLPKEKLEAANMLVQQQ-LTAGHIEP--SNSPWNTPIFVIKKKSGA WRLLHDLRAVNKTMI PMGSLQPGLPAPVA - - -~ IPAGFQKIVIDLKD
SMRV-H QWPLTYEKTLAAIALVQEQ-LAAGHIEP--TNSPWNTPIFIIKKKSGS--~---! WRLLQDLRAVNKVMVPMGALQPGLPSPVA--~IPLNYHKIVIDLKD
JSRV QWPLTQEKLSAAQQLVQEQ-LRLGHIEP--STSAWNSPIFVIKKKSGK - - - - - -WRLLODLRKVNETMMHMGALQPGLPTPSA - - -IPDKSYIIVIDLKD
MMTV QWPLKQEKLQALQQLVTEQ-LQLGHLEE- - SNSPWNTPVFVIKKKSGK - - - - - ~-WRLLQDLRAVNATMHDMGALQPGLPSPVA - - -VPKGWEIIIIDLQD
CHIAP QWPLSSEKLEVVTRLIQEQEEQLGHLES - - STSPWNSPIFIIKKKSGK-~- - ~~WRLLHDLRAINNOMR PLGPVQRGLPLLSA - -~-LPQNWKLIIIDIKD
MIAP OWHLSSEKLEAVIQLVEEQ-LKLGHIDP--STSPWNTPIFVIKKKSGK- - ----WRLLHDLRPINEQMNLFGPVQRGLPVLSA - --LPRGWNLIIIDIKD
HERV-K10 QWPLPKQKLEALHLLANEQ-LEKGHIEP--SPSPWNSPVFVIQKKSGK------WHTLTDLRAVNAVIQPMGPLQPGLPSPAM- - - IPKDWPLIIIDLKD
RSV QWPLPEGKLVALTQLVEKE- LQLGHIEP--SLSCWNTPVFVIRKASGS- - - -~ -YRLLHDLRAVNAKLVPFGAVQQGAPVLSA- - - LPRGWPLMVLDLKD

Lov QWPLTAQKLDAVONIIQDL-LKDGRIIP--SRSQWNSPIFVIQKKDKS- -~ --KFRMLHDLRAVNAL IKDWGALQPGTPWPGA- -~ IPSEWPVIAMDISD
Visna QWPLTQEKLEGLKEIVDRL-EKEGKVGRAPPHWTCNTPIPCIKKKSGK-~-~-~-WRMLIDFRELNKQTEDLAEAQLGLPHPGG- - -LORKKHVTILDIGD
OoMvv QWPLTQEKLEGLKEIVDKL-EKEGKVGRAPPHWTCNTPIFCIKKKSGK~ -~~~ -WRMLIDFRELNKQTEDLAEAQLGLPHPGG - - - LQKKKHVTILDIGD
CAEV QWPLTEEKLKGLTEIIDKL-VEEGKLGKAPPHWTCNTPIFCIKKKSGK WRMLIDFRELNKQTEDLTEAQLGLPHPGG- - -LQKKKHVTILDIGD

FIvV QWPLTNEKIEALTEIVERL-EREGKVKRADPNNPWNTPVFAIKKKSGK- - - - -~-WRMLIDFRELNKLTEKGAEVQLGLPHPAG- - -LQIKKQVTVLDIGD

EIAV QWPLTKEKLEGAKEIVQRL-LSEGKISEASDNNPYNSPIFVIKKRSGK WRLLODLRELNKTVQVGTEISRGLPHPGG- - ~-LIKCKHMTVLDIGD
SlVmac QWPLSKEKIVALREICEKM-EKDGQLEEAPPTNPYNTPTFAIKKKDKN--- - -] KWRMLIDFRELNRVTQDFTEVQLGIPHPAG- - -LAKRKRITVLDIGD
HIV-2 QWPLTKEKIEALKEICEKM~EKEGQLEEAPPTNPYNTPTFAIKKKDKN-----KWRMLIDFRELNKVTQDFTEIQLGIPHPAG- - -LAKKRRITVLDVGD

SIVmnd QWPLSKEKIVGLQKICDRL-EEEGKISRVDPGNNYNTPIFAIKKKDKN--
HIV-1 QWPLTEEKIKALVEICTEM-EKEGKISKIGPENPYNTPVFAIKKKDST--
SlVagm QWPLSKEKIEALQEICSQL-EQEGKISRVGGENAYNTPIFCIKKKDKS--
BIV QWPLTKEKYQALKEIVKDL-LAEGKISEAAWDNPYNTPVFVIKKKGTG--
HTLV-1 QFPLNPERLQALQHLVRKA-LEAGHIEP--YTGPGNNPVF PVKKANGT -~
HTLV-2 PISFKPERLQALNDLVSKA-LEAGHIEP--YSGPGNNPVF PVKKPNGK -~

-EWRKLIDFRELNKLTQDFHELQLGIPHPAG---IKKCKRITVLDIGD
~KWRKLVDFRELNKRTQDFWEVQLGI PHPAG - - -LKKKKSVTVLDVGD
~QWRMLVDFRELNKATQDFFEVQLGIPHPAG- - -LRKMRQITVLDVGD
-RWRMLMDFRELNKITVKGQEFSTGLPYPPG--~-IKECEHLTAIDIKD
--WRFIHDLRATNSLTIDLSSSSPGPPDLSS--LPTTLAHLQTIDLKD
~-WRFIHDLRATNAITTTLTSPSPGPPDLTS--LPTALPHLOTIDLTD

BLV QFPLNLERLQALQDLVHRS-LEAGYISP--WDGPGNNPVFPVRKPNGT- - ----WRFVHDLRATNALTKPIPALSPGPPDLTA - - IPTHLPHIICLDLKD
MoMLV QYPMSQEARLGIKPHIQRL-LDQGILVP--CQSPWNTPLLPVKKPGTN----- DYRPVQDLREVNKRVEDIHPTVPNPYNLLS-GLPPSHQWYTVLDLKD
FeLV QYPMPHEAYQGIKPHIRRM-LDQGILKP--CQSPWNTPLLPVKKPGTK--~--- DYRPVQDLREVNKRVEDIHPTVPNPYNLLS-TLPPSHPWYTVLDLKD
GalLV QYPMSKEAREGIRPHIQKF-LDLGVLVP--CRSPWNTPLLPVKKPGTN--~--DYRPVQDLREINKRVQDIHPTVPNPYNLLS - SLPPSYTWYSVLDLKD
BakEV QYPMSLEAHMGIRQHI IKF-LELGVLRP--CRSPWNTPLLPVKKPGTQ- - ---DYRPVQDLREINKRTVDIHPTVPNPYNLLS - TLKPDY SWYTVLDLKD
MuRRS FT-EGPRVITWESPTSVVLA-LQLGILVP--CQSPWNTPLLSVKKPGTS~---~ DY - PVQDLREVNKRVQDIHPTVPNPYNLLS-SLPPEQKWYTVLDLKD
HERV-E QYPVLREALEGIQVHLKCL-RTFRIIVP--CQSPWNTPLLPVPKPGTK----- DYRPVQDLRLVNQATVTLHPTVPNLYTLLG- LLPAEDSWFTCLDLKD
WDSV QYPLPKDKTEGLRPLISSL-ENQGILIK~-~CHSPCNTPIFPIKKAGRD- - ~-~-EYRMIHDLRAINNIVAPLTAVVASPTTVLS-NLAPSLHWFTVIDLSN
SFV QYPINPKAKPSIQIVIDDL-LKQGVLIQ--ONSTMNTPVYPVPKPDGK--~~--WRMVLDYREVNKTIPLIAAQNQHSAGILS--SIYRGKYKTTLDLTN

HSRV QYPINPKAKASIQIVIDDL-LKQGVLTP--QNSTMNTPVYPVPKPDGR------WRMVLDYREVNKTIPLTAAQNQHSAGILA- - TIVRQKYKTTLDLAN
FeSFV QYHINPKAKPDIQIVINDL-LKQGVLIQ--KESTMNTPVYPVPKPNGR------WRMVLDYRAVNKVTPLIAVONQHSYGIIG--SLFKGKYKTTIDLSN
HERV-L KHYHHPGGIAEISATIKDL-KNAGVVIP--ITSLFNSPFWPVQKTDGS--~~~~! WRMRVDYHKLNQVVTPIAAAIQDVVSLLKQINTSPGTLYAAIDLAN
MuERV-L  KQYCIPGEIAEITATIKDL-KDAGVVVP--TTSPFNSPIWPVQKTDGS------ WRMTVDYRKLNQVVTPIAAAVPDVVSLLEQINTSPGTWYAAIDLAN
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MPMV CFFSIPLHPSDQKRFAFSLPSTNFKEPMORFOWKVLPQGMANSPTLCQKYVATAITHKVRHAWKQMY I IHYMDDILIAGKDGQQ-VLQCFDQLKQELTAAG
SRV-1 CFFPSIPLHPSDQKRFAFSLPSTNFKEPMORFQWKVLPQRMANSPTLCQKYVATAIHKVRHAWKQMY I THYMDDILIAGKDGQQ-VLQCFDQLKQELTIAG
SRV-2 CFFTIPLQPVDQKRFAFSLPSTNFKQPMKRYQWKVLPQGMANSPTLCQKYVAAAIEPVRKSWAQMY I THYMDDILIAGKLGEQ-VLQCFAQLKQALTTTG

TvERV-K1 CFFSIPLHPDDSKRFAFTVPVTNCVGPSPRFOWKVLPQGMTNS PTLCQKYVAQTIDPFRLQFPQLYIIHYMDDILIAGPCEQE-LLRITTLLITALKDRG
pTVERV-K2 CFFSIPLHPDDSKRFAFTVPVTNCVGPSPRFOWKVLPQGMTNSPTLCQKYVAQTIDPFRLQFPQLYIIHYMDDILIAGPCEQE-LLRITTLLITALKDRG
SMRV-H CFFTIPLHPEDRPYFAFSVPQINFQSPMPRYQWKVLPQGMANSPTLCQOKFVAAAIAPVRSQWPEAY ILHYMDDILLACDSAEA-AKACYAHIISCLTSYG

JSRV CFYTIPLAPQDCKRFAFSLPSVNFKEPMORYQWRVLPQGMTNSPTLCQKFVATAIAPVRQRFPQLYLVHYMDDILLAHTDEHL - LYQAFSILKQHLSLNG
MMTV CFFNIKLHPEDCKRFAFSVPSPNFKRPYQRFQWKVLPQGMKNSPTLCQKFVDKAILTVRDKYQDSY IVHYMDDILLAHPSRSI -VDEILTSMIQALNKHG
CHIAP CFFSIPLFPRDRQRFAFTVP SLNHMEPDKRYQWRVLPQGMANSPTICQLYVQKALEPVRKQFTSMIMIHYMDDILICHRKIEV-LQQAFPMLVAELKQWG
MIAP CFFSIPLCPRDRPRFAFTIPSINSDEPDNRYQWKVLPQGMSNSPTMCQLYVQEALLPVREQFPSLILLLYMDDILLCHKELTM-LQKAYPFLLKTLSQWG
HERV-K10 CFFTIPLAEQDCEKFAFTIPAINNKEPATRFQWKVLPQGMLNSPTICQTFVGRALQPVREKFSDCYITHYIDDILCAAETKDK-LIDCYTFLQAEVANAG
RSV CFFSIPLAEQDREAFAFTLPSVNNQAPARRFQWKVLPOGMTCSPTICQLVVGQVLEPLRLKHPSLCMLHYMDDLLLAASSHDG- LEAAGEEVISTLERAG
Lbv CFFSIPLAERDSERFAFTIPSPNLREPAKRYQWTVLPQGMKNSPYICQQVVAEVIRPIRERFRDAVI IHYMDDILIAAAEERQ-TEVIFEAVKTTCHEKG
Visna AYFTIPLYEPYRQYTCFTMLSPNNLGPCVRYYWKVLPQGWKLSPAVYQFTMQKILRGWI EEHPMIQFGIYMDDIYIGSDLGLEEHRGIVNELASY IAQYG
OMVV AYPTIPLYEPYRPYTCFTMLSPNNLGPCTRYYWKVLPQGWKLSPSVYQFTMOQEILRDWIAKHPMIQFGIYMDDIYIGSDLDIMKHREIVEELASYIAQYG
CAEV AYFTIPLYEPYREYTCFTLLSPNNLGPCKRYYWKVLPQGWKLSPSVYQFTMQEILEDWIQQHPEIQFGIYMDDIYIGSDLEIKKHREIVKDLANY IAQYG
Fiv AYFTIPLDPDYAPYTAFTLPRKNNAGPGRRFVWCSLPQGWILSPLIYQSTLDNIIQPFIRQNPQLDIYQYMDDIY IGSNLSKKEHKEKVEELRKLLLWWG
EIAV AYPTIPLDPEFRPYTAFTIPSINHQEPDKRYVWNCLPQGFVLSPYIYQKTLQEILQPFRERYPEVQLYQYMDDLFVGSNGSKKQHKELIIELRAILLEEG
SIVmac AYFSIPLDEEFRQYTAFTLPSVNNAEPGKRY IYKVLPQGWKGSPAIFQYTMRHVLEPFRKANPDVTLVQYMDDILIASDRTDLEHDRVVLQLKELLNSIG
HIv-2 AYFSIPLHEDFRPYTAFTLPSVNNAEPGKRYIYKVLPOGWKGSPAIFQHTMRQVLEPFRKANKDVIIIQYMDDILIASDRTDLEHDRVVLQLKELLNGLG
SiVmnd AYFSIPLDPDYRPYTAFTVPSVNNQAPGKRYMYNVLPQGWKGSPCIFQGTVASLLEVFRKNHPTVQLYQYMDDLFVGSDYTAEEHEKAIVELRALLMTWN
HiV-1 AYFSVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQSSMTKILEPFRKONPDIVIYQYMDDLYVGSDLEIGQHRTKIEELRQHLLRWG
Sivagm AYYSIPLDPNFRKYTAFTIPTVNNQGPGIRYQFNCLPQGWKGSPTIFQONTAASILEEIKRNLPALTIVQYMDDLWVGSQENEHTHDKLVEQLRTKLQAWG
BIV AYFTIPLHEDFRPFTAFSVVPVNREGPIERFQWNVLPOQGWVCSPAIYQTTTQKIIENIKKSHPDVMLYQYMDDLLIGSNRDD--HKQIVQEIRDKLGSYG

HTLV-1 AFPQIPLPKQFQPYFPAFTVPQQCNYGPGTRYAWRVL PQGFKNSPTLFEMQLAHILQPIRQAFPOCTILQYMDDILLASPSHAD-LQLLSEATMASLISHG
HTLV-2 AFPQIPLPKQYQPYFAFTIPQPCNYGPGTRYAWTVLPQGFKNSPTLFEQQLAAVLNPMRKMF PTSTIVQYMDDILLASPTNEE-LQQLSQLTLQALTTHG

BLV AFFQIPVEDRFRSYFAPTLPTPGGLQPHRRFAWRVLPQGF INSPALFERALQEPLRQVSAAFSQSLLVSYMDDILIASPTEEQ-RSQCYQALAARLRDLG
MoMLV APFCLRLHPTSQPLFPAFEWRDPEM-GISGQLTWTRL PQGFKNS PTLFDEALHRDLADFRIQHPDLILLQYVDDLLLAATSELD-CQQGTRALLOTLGNLG
FeLV APFCLRLHSESQLLFAFEWRDPEI -GLSGQLTWTRLPQGFKNS PTLFDEALHSDLADFRVRYPALVLLQYVDDLLLAAATRTE - CLEGTKALLETLGNKG
GalLVv AFPCLRLHPNSQPLFAFEWKDPEK-GNTGQLTWTRL PQGFKNSPTLFDEALHRDLAPFRALNPQVVLLQYVDDLLVAAPTYED-CKKGTQKLLQELSKLG
BaEV AFFCLPLAPQSQELFAFEWKDPER -GISGQLTWTRL PQGFKNSPTLFDEALHRDLTDFRTQHPEVTLLQYVDDLLLAAPTKKA -CTQGTRHLLOELGEKG

MuRRS AFFPCLKLHPSSQPIFAFEWRDPDT-GQTGQLTWMW- PQEFKNSPTLFDEALHRDLASFRAENSQVTLLQYVDDLLLAATTEEN-CWQGTKRLLAELGELG
HERV-E AFFSIRLAPERQKLFAPQWEDPES-GVTTQYTWTQLPQRFKNSPTIFGEALARDLOKF PTRDLGCVLLOYVDDLLLGHPTAVG-WPREQMLY SGTWRTVG

wWDSsvV AFFSVPIHKDSQYLFAFTFE---~--- GHQYTWTVLPQGF IHSPTLF SQALYQSLHKIKFKI-SSEICIYMDDVLIASKDRDT-NLKDTAVMLOQHLASEG
SFV GFWAHPITPESYWLTAFTWQ- - --~--GKQYCWTRLPQGFLNSPALFTADVVDLLKEIPN- -~~~ -~ VQAYVDDIYISHDDPQE-HLEQLEKIFSILLNAG
HSRV GFWAHPITPESYWLTAFTWQ------- -VQVYVDDIYLSHDDPKE-HVQQLEKVFQILLQAG
FeSFV GFWAHPIVPEDYWITAFTWQ-------GKQYCWTVLPQGFLNSPGLFTGDVVDLLQGIPN- -~~~ 'VEVYVDDVY ISHDSEKE-HLEYLDILFNRLKEAG

HERV-L AFYPFHKPHQKQFAFSWQGQ- - -QCIFTVLLQGY INSPALCHNLIQSDLDHFSLPQDIT-LVHY IDGIMLIGSNEQE-VANTLDLLVRHLHAIG
MuERV-L  AFFSVPVHKDHQKQIAFSWQ------- GQQYTFTVLPQVY INSPALCHNLVRRDLDRLDLPQSIT-LVHY IDDIMLVGPSEQE-VATTLDSLVTHMRIRG
MPMV LHIAPEKVQL-QDPYTYLGFEL
SRV-1 LHIAPEKIQL-QDPYTYLGFEL
SRV-2 LOIAPEKVQL-QDPYTYLGFQI

TvERV-K1 LYISPDKVQL-ASPFFFLGFEL
pTVERV-K2 LYISPDKVQL-ASPFFFLGFEL
SMRV-H LKIAPDKVQV-SEPFSYLGFEL

JSRV LVIADEKIQT-HFPYNYLGFSL
MMTV LVVSTEKIQK-YDNLKYLGTHI
CHIAP LEIASEKVQV-SDTGLFLGSVI
MIAP LQIATEKVQI-SDTGQFLGSVV
HERV-K10 LAIASDKIQT-STPFHYLGMQI
RSV FTISPDKVQR-EPGVQYLGYKL
LDV LKINEAKTQR-APEVSYLGWRV
Visna FMLPEDKRQE-GYPAKWLGFEL
oMWV FMLPEEKRQE-GYPAKWLGFEL
CAEV FTLPEEKRQK-GYPAKWLGFEL
FIV FETPEDKLQE- EPPYTWMGYEL
EIAV FETPDDKLQE-VPPYSWLGYQL
SIVmac FSSPEEKFQK-DPPFQWMGYEL
HIV-2 FSTPDEKFQK-DPPYHWMGYEL
SIVmnd LETPEKKYQK- EPPFHWMGYEL
HIV-1 LTTPDKKHOK- EPPFLWMGYEL
SlVagm  LETPEKKMQK-EPPYEWMGYKL
BIV FKTPDEKVQ- - EERVKWIGFEL

HTLV-1 LPVSENKTQQTPGTIKFLGQIT
HTLV-2 LPISQEKTQOTPGQIRFLGQVI

BLV FQVASEKTRQTPSPVPFLGQMV
MoMLV YRASAKKAQICQKQVKYLGYLL
FelV YRASAKKAQICLQEVTYLGYSL
GalLVv YRVSAKKAQLCQREVTYLGYLL
BaEVv YRASAKKAQICQTKVTYLGYIL

MuRRS YRASAKKAQLCQMELVYLRYTL
HERV-E IRCPRKKAQICRQQVCYLGFTI
wDsVv HKVSKKKLQLCQQEVVYLGQLL

SFV YVVSLKKSEIAQREVEFLGFNI
HSRV YVVSLKKSEIGQKTVEFLGFNI
FeSFV YIVSLKKSNIANSIVDFLGFQI

HERV-L WEINPNKIHAPSTSVKFLGSSG
MuERV-L WEINPTKIQGPSTSVKFLGVQW
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Appendix 7 — PR and RT alignment

The amino acid sequences below were manually aligned using the alignment
in Hemiou et al. (1998) as a guide. The overlined sequences were used to
construct a phylogenetic tree using CLUSTAL X and the BLOSUM weight
matrix, as described in Chapter 2 — Materials and Methods. The resulting
tree is shown in FIG. 5.12. Retrovirus names, accession numbers, and
references are shown in Appendix 1.

pTVERV-K2 TIRPFVVPCLPVNLWGRDILSQMGVIMCSP-PVWIDOWPLPKEKLEAANMLVQQQLTAGHIEPSNSPWNTPIFVIKKKSGA-WRLLHDLRAVNKTMIPMG
TvERV-K1 TIRPFVVPCLPVNLWGRDILSQMGVIMCSP-PVWIDQWPLPKEKLEAALMLVQQQLTAGHIEPSNSPWNTPIFVIKKKSGA -WRLLHDLRAVNKTMIPMG
MPMV LIKPFVIPNLPVNLWGRDLLSQMKIMMCSP-PVWVDQWPLTNDKLAAAQQLVQEQLEAGHITESS SPWNTPIFVIKKKSGK-WRLLQDLRAVNATMVLMG
SRV-1 LIKPFVIPNLPVNLWGRDLLSQMKIMMCSP-PVWVDQWPLTSEKLAAAQQLVQEQLEAGHITESNSPWNTP IFVIKKKSGK-WRLLQDLRAVNATMVLMG
SERV 23.1 LIKPFVIPYLPVNLWGRDLLAQMKIIMCSP-PVWVDOQWPLLNDKLSAAQQLLOEQLEAGHI IESNSPWNTP IFVIKKKSGK-WRLLODLRAVNITMVLMG
SERV 25.2 LIKPFIIPHLPVNLWGRDLLSQMKIIMCSP-PVWVDQWPLLNDKLSAAQQLVQEQLLAGHITESNSPWNTP IFVIKKKSGK-WRLLQYLRAVNITMVLMG

SRV-2 LIKPFVIPNLPVNLWGRDLLSQMK IMMCSP - PVWVDOWPLTQEKLAARQOLVQEQLQAGHI IESNSPWNTP IFVIKKKSGK - WRLLQODLRAVNATMVLMG
SMRV-H HITPYVLPNLPVNLWGRDILSQMKLVMCSP - PVWVDQWPLTY EKTLAATALVQEQLAAGHI EPTNSPWNTP IF I IKKKSGS -WRLLQDLRAVNKVMVPMG
JSRV QFKPYILPYLPVNLWGRDILSKMGVYLY SP- PVWVDOWPLTQEKLSAAQQLVQEQLRLGHI EPSTSAWNSP IFVIKKK SGK-WRLLODLRKVNETMMHMG
ENTV QFKPYILPHLPVNLWGRDILSKMGVYLYSP - PVWVDQWPLTQEKLSAAQQLVQEQLRLGHI EPSTSAWNSP I FVIKKK SGK-WRLLQDLRKVNETMMHMG
MMTV IIHPFVIPTLPFTLWGRDIMKDIKVRLMTD- PVWLNOWPLKQEKLQALQQLVTEQLQLGHLEESNSPWNTPVFVIKKKSGK-WRLLODLRAVNATMHDMG
RVsfdi IFRPLVIAGLRTSLWGRDLLKTLWTTLNIE- PIWVDQWFLSNEKLTTLKS I IMEQEKLGHI EHSF SAYNSPVFVIRKKEQ- -WRML - DLRAVNASMQOPMG

HERV-K10  STVQPMITSIPLNLWGRDLLQQWGAEITMP- PVWVNQWPLPKQKLEALHLLANEQLEKGHI EPSF SPWNSPVFVIQKKSGK-WHTLTDLRAVNAVIQPMG
HERV-K-T47D ELVLFTLYPIPVNLWGRDLLQQWGAQISFP- PVWVDQOWPL PKNKLEALHNLVLEQLELGHI EESF SPWNSLVFVIQKKSGK-QRMLTHLRAVNAVLQPLG
Rvbowerbird  AQVKPYVMNTTIWLLGRDALSQMGPCLTNE- PIWIDQWPLSKEKLAHVEELVEDQLRRGHV IPSTSPWNTPIFAIPKKSGK-WRLLHDLRAINSVMQEMG

HRV-5 GNVQPYVSALPITLWGRDILEQLGLTLTNE- PKWIPOWPLTQEKLAAVNDIVLQQLEAGHLQPSTSPWNTP IFVIKKKSGK- YRLLHDLRAVNQOMQPMG
CHIAP GRFTPYVLPLPVNLWGRDVLOAMGMTLTNE - PVWVSQWPLSSEKLEVVTRL IQEQEQLGHLES STSPWNSPIFIIKKKSGK-WRLLHDLRAINNQMRPLG
SHIAP GCFTPYVLPLPVNLWGRDVLOAMGMTLTNE - PLWVSQWPLSSEKLEAVTRLVQEQERLGHLEPSTSPWNTP IFVIKKKSGK-WRLLHDLRAINNOMHLFG
MIAP GKFIPYVLPLPVDLWGRDIMQHLGLILSDN- PVWVPQWHLSSEKLEAVIQLVEEQLKLGHIDPSTSPWNTP IFVIKKKSGK-WRLLHDLRPINEQMNLFG
RSV LLLFPAVAMVRGSILGRDCLQGLGLRLTNL - PVWI DQWPL PEGKLVALTQLVEKELQLGHI EPSLSCWNTPVFVIRKASGS-YRLLHDLRAVNAKLVPFG
LDV IRVSPYIAAIGFNILGREALAQLHCVVSNL- PVWIEQWPLTAQKLDAVONI IQDLLKDGRI IPSRSQWNSPIFVIQKKDKSKFRMLHDLRAVNALIKDWG
HTLV-l LTSCLVDTKNNWAI IGRDALQQCQGVLYLP- PPEISQF PLNPERLOALQHLVRKALEAGHI EPYTGPGNNPVF PVKKANGT-WRF THDLRATNSLTIDLS
HTLV-II LSSCLLDTHNKWTI IGRDALQQCQGLLYLP-TSPSGPISFKPERLQALNDLVSKALEAGHI EPYSGPGNNPVF PVKKPNGK-WRF THDLRATNAITTTLT
BLV IPKILVDTFDKWQILGRDVLSRLQASISIP-PPEVPQF PLNLERLQALODLVHRSLEAGY I SPWDGPGNNPVFPVRKPNGT-WRFVHDLRATNALTKPIP

pTVERV-K2 SLQPGLPAPVAIP-AGFQKIVIDLKDCFFSIPLHPDDSKRFAFTVPVTNCVGPSPRFQWKVLPQGMTNS PTLCQKYVAQTIDPFRLQFPQLYITHYMDD
TvERV-K1 SLQPGLPAPVAIP-AGFQKVVIDLKDCFFSIPLHPDDSKRFAFTVPVTNCVGPSPRFOQWKVLPQGMTNS PTLCQKYVAQTIDPFRLQFPQLYIIHYMDD
MPMV ALQPGLPSPVAIP-QGYLKIIIDLKDCFFSIPLHPSDQKRFAFSLPSTNFKEPMOQRFQWKVLPQGMANS PTLCQKYVATATHKVRHAWKQMY I THYMDD
SRV-1 ALQPGLPSPVAIP-QGYLKIIIDLKDCFFSIPLHPSDOKRFAFSLPSTNFKEPMQRFQWKVLPQRMANS PTLCQKYVATATHKVRHAWKQMY I THYMDD
SERV23.1 ALQPGLPSPVAIP-QKYFKIIIDLKDCFFTIPLHPADQKRFAFSLPSTNFRQPMKRYQWKVLPQGMANS PTLCQKYVAAAIEPVRKTWTQMY I THYMDN
SERV25.2 ALQPGLPSPVAIP-QKYFKIIIDLKDCFFTIPLHPADQKRFAFSLPSTNFRQPMKRYQWRVLPQGMANS PTLCQKYVAAAIEPVRKIWTQMY ITHYMDD

SRV-2 ALQPGLPSPVAIP-QGYFKIVIDLKDCFFTIPLOPVDQKRFAFSLPSTNFKQPMKRYQWKVLPQGMANSPTLCQKYVAAATIEPVRKSWAQMY ITHYMDD
SMRV-H ALQPGLPSPVAIP-LNYHKIVIDLKDCFFTIPLHPEDRPYFAFSVPQINFQSPMPRYQWKVLPQGMANS PTLCQKFVAAAIAPVRSQWPEAY ILHYMDD
JSRV ALQPGLPTPSAIP-DKSYIIVIDLKDCFYTIPLAPQDCKRFAFSLPSVNFKEPMQRYQWRVLPQGMTNS PTLCQKFVATAIAPVRQRFPQLYLVHYMDD
ENTV ALQPGLPTPSAIP-DKSYIIVIDLKDCFYTIPLAPQDCKRFAFSVPSVNFKEPMKRYQWKVLPQGMTNS PTLCQKLVATAIAPVRQRFPQIYLVHYMDD
MMTV ALQPGLPSPVAVP-KGWEIIIIDLODCFFNIKLHPEDCKRFAFSVPSPNFKRPYQRFQWKVLPQGMKNS PTLCQKFVDKAILTVRDKYQDSY IVHYMDD

RVsfdunnartl  ALQPGLLSPNMVP-KEYHMVIIDIKDCFYSIPLHSADREKFAFSVPAVNLQAPAPRWQWKVLPQEMANSPILCQVNVDKVLAPVRNLYPNVYMLHYMDD
HERV-K10 PLQPGLPSPAMIP-KDWPLIIIDLKDCFFTIPLAEQDCEKFAFTIPAINNKEPATRFQWKVLPOGMLNS PTICQTFVGRALQPVREKFSDCYIIHYIDD
HERV-K-T47D TLQSGLPSRSMLA-EYWPLILIDLKDCFFNIPLASQDFEKFAFMVPSLNNVAQATCYYWKVLPQGMLNSPTICQYFVGRVLQPVRDQFPRCY IVHYMDD
RVbowerbird HLQRGLPSQSMLP-VNWQLLVVDLRDCFFPTIPLHEDDSEKFAFSVPSINKSEPTKRYQWVVLPQGMHNSPIMCQLYVAWALAPLRKQY PQYLIYHYMDD

HRV-5 ALQPGLPVPTMIP-KHWPLIVLDLKDCFFSIPLHEQDIQRFAFTVPSINHQGPDKRY EWKVLPQGMTNS PAICQLYVDQAVEPVRQQCPKVQILHYMDD
CHIAP PVQRGLPLLSALP-QNWKLIIIDIKDCFFSIPLFPRDRQRFAFTVPSLNHMEPDKRYQWRVLPQGMANSPTICQLYVQKALEPVRKQFTSMIMIHYMDD
SHIAP PVQRGLPLLSALP-QDWKLIIIDIKDCFFSIPLYPRDRPRFAFTIPSLNHMEPDKRFQWKVLPQGMANSPTICQLYVQEALEPIRKQFTSLIVIHYMDD
MIAP PVQRGLPVLSALP-RGWNLIIIDIKDCFFSIPLCPRDRPRFAFTIPSINSDEPDNRYQWKVLPOGMSNSPTMCQLYVQEALLPVREQFPSLILLLYMDD
RSV AVQQGAPVLSALP-RGWPLMVLDLKDCFFSIPLAEQDREAFAFTLPSVNNQAPARRFQWKVLPOGMTCSPTICQLVVGQVLEPLRLKHPSLCMLHYMDD
LoV ALQPGTPWPGAIP-SEWPVIAMDISDCFFSIPLAERDSERFAFTIPSPNLREPAKRYQWTVLPQGMKNSPY ICQQVVAEVIRPIRERFRDAVIIHYMDD
HTLV-I SSSPGPPDLSSLPTTLAHLQTIDLKDAFFQIPLPKQFQPYFAFTVPQQCNYGPGTRYAWRVLPQGFKNSPTLFEMQLAHILQPIRQAFPQCTILQYMDD
HTLV-I SPSPGPPDLTSLPTALPHLQTIDLTDAFFQIPLPKQYQPYFAFTIPQPCNYGPGTRYAWTVLPQGFKNSPTLFEQQLAAVLNPMRKMF PTSTIVQYMDD

BLV ALSPGPPDLTAIPTHLPHIICLDLKDAFFQIPVEDRFRSYFAFTLPTPGGLQPHRRFAWRVLPQGF INSPALFERALQEPLRQVSAAFSQSLLVSYMDD



Appendices 183

Appendix 8 — Pro and Pol alignment

The amino acid sequences below were aligned using CLUSTAL X as
described in Chapter 2 — Materials and Methods. The Pro and Pol
sequences were aligned separately, and were then concatenated. The
overlined sequences were used to construct a neighbour-joining tree using
CLUSTAL X and the BLOSUM weight matrix, and a maximum parsimony
tree using PAUP*4.0b2, as described in Chapter 2 — Materials and Methods.
The resulting trees are shown in FiG. 5.13. Retrovirus names, accession
numbers, and references are shown in Appendix 1.

—_Pro
MMTV GSAGLDLSSQKDLILSLEDGVSLVPTLVKGT-LPEGTTGLIIGRSSN-YKKGLEVLPGVIDSDFQGEIKVMVKAAKNAVI IHKGERIAQLLLLPYLKLPN
HERV-K10 GSAAVDLCTIQAVSLLPGEPPQKIPTGVYGP-LPEGTVGLILGRSSL-NLKGVQIHTSVVDSDYKGEIQLVISSSIPWSASPRD-RIAQLLLLPYIKGGN
JSRV GSAGLDLCATSYTVLTPEMGVQTLATGVFGP-LPPGTVGLLLGRSSA-SLKGILIHPGVIDSDYTGEIKILASAPNKI IVINAGQRIAQLLLVPLVIQGK
ENTV GSAGLDLCATSYTVLTPEMGVQTLATGVFGP-LPPGTAGLLLGRSSA-SLKGILIHPGVIDSDYTGEIKILASAPNKIIVINAGQRIAQLLLVPLVIQGK

TVERV-K1 GSAGVDLCATAAAILRPEDGPQILPTGVFGP-PPKGSFFLIIGRAST-TLQGITIHPTIVDNDYEGEIKIIASALKDTVRIQPNQRIAQALPLPMNTTFP
pTVERV-K2 GSAGVDLCATAAAILRPEDGPQILPTGVFGP-PPRGSFFLIIGRAST-TLQGITIHPTIVDNDYAGEIKITASALKDTVRIQPNQRIAQALPLPMNTTFP
SMRV-H GSAGLDLCTTTDTILTTONSPLTLPVGIYGP-LPPQTFGLILAEPAL-PSKGIQVLPGILDNDFEGEIHIILSTTKDLVTIPKGTRLAQIVILPLQQINS

MPMV GSAGLDLCSTSHTVLTPEMGPQALSTGIYGP-LPPNTFGLILGRSSI-TMKGLQVYPGVIDNDYTGEIKIMAKAVNNIVTVSQGNRIAQLILLPLIETDN
SRV-1 GSAGLDLSSTSHTVLTPEMGPQALSTGIYGP-LPPNTFGLILGRSSI-TIKGLQVYPGVIDNDYTGEIKIMAKAVNNIVTVPQGNRIAQLILLPLIETDN
SRV-2 GSAGLDLCSTTHTVLTPEMGPQTLATGVYGP-LPPNTFGLILGRGST-TVKGLQIYPGVIDNDYTGEFKIMARAISSIITIPQGERIAQLVLLPLLRTAH

SERV 23.1 GSAGLDLSSTSHTVLTPEMGPQTLNTGIYGP-LPPNTFGLLLGRSSV-TMRGLQVLPGVIDNDYEGEIKIMARAIDNIITVPQGVRIAQLILLPLVKTDN
SERV 25.2 GSAGLDLSSTSHTVLTPEMGPQTLNTGIYGP-LPPDTFGLLLGRSSV-TMKGLQVLPGVINNDYEGEIKIMARAINNIITVPQGVRIAQLVLLPLVKTDN

CHIAP GHSGVDLCAASDFLLMPQMNVQPVPIQSPGP-LPPATIGLILGRGSL-TLQGLIVYPGIVDPYHKEEFQVLCSSPSGVFSIKQGDKIAQLVLLPSPGDRE
SHIAP RNLRNGLACRSDFLLMPQOMNVQPVPVHSPGP-LPPATIGLILGRGSL-TLQGLIIYPGIVDPYHKEEIQVLCSSPRGVFSIKQGDRIAQLVLPPSLGDGE
MIAP KTHKVDLRAASDFLLMPQMSIQPVPVE-PIPSLPLGTMGLILGRGSASTLQGLVVHPELWIVNIPQKYQVLCSSPKGVFSISKGDRIPQLLLLLPDNTRE
MMTV PVIKEERGSEGFGST-SHVHWVQEISDSRPMLHIYLNGRRFLGLLDTGADKTCIAGRDWPANWP IHQTES SLQGLGMACGVARS SQPLRWQHED-KSGII
HERV-K10 SEIKRIGGLVSTDPTGKAAYWASQVSENRPVCKAIIQGKQFEGLVDTGADVSIIALNOWPKNWPKQKAVTGLVGIGTASEVYQSMEILHCLGPDNQESTV
JSRV ~-TINRDRQDKGFGS-~SDAYWVONVTEARPELELRINANFFRGVLDTGADISVISDKYWPTTWPKQMAISTLQGIGQTTNPEQSSSLLTWKDKDGHTGQF
ENTV ~TINRDRQDKGFGS--SDAYWVONVTEAXPELELR INXKLFRGVLDTGADISVISDKYWPTTWPKQMA ISTLQGIGQTTNPEQSSSLLTWKDKDGHTGQF

TVERV-K1  -ASKNKRGNSTPGS--SDIYWAQALSQERPTLMLKIQGKPFMGLLDSGADSTVISESHWPSTWPLQPSLTHLQGIGQSSNTMQSSQLLOQWEDREGNRGTI
PTVERV-K2 -ASKNKRGNSTPGS--SDIYWAQALSQERPTLMLKIQGKSFMGLLDSGADSTVISERHWPPAWPLQPSLTHLQGIGQSSNTMQSTQLLQWEDREGNRGTI
SMRV-H NFHKPYRGASAPGS--SDVYWVQQISQQORPTLKLKLNGKLFSGILDTGADATVISY THWPRNWPLTTVATHLRG IGQATNPQQSAQMLKWEDSEGNNGHI

MPMV KVQQPYRGQGSFGS--SDIYWVQPITCQKPSLTLWLDDKMFTGLIDTGADVTI IKLEDWPPNWPITDTLTNLRGIGQSNNPKQSSKYLTWRDKENNSGLI
SRV-1 KVQQPYRGQGSFGS-~SDIYWVQPITCQKPSLTLWLDDKMFTGLIDTGADVTI IKLEDWPPNWPITDTLTNLRGIGQSNNPKQSSKYLTWRDKENNSGLI
SRV-2 KIQHPYRGDKNFGS--SDIFWVQPITHOKPSLVLWLDGKAFTGLIDTGADVTIIKQEDWPSHWPTTETLTNLRGIGQSNNPRQSSKYLTWKDKENNSGLI

SERV 23.1 NIQHSNRNIKGFGS--SDIYWVQPITNQKPSLTLWLDGKAFTGLIDTGADVTIIKQEDWPSHWPTTETLTHLRGIGQSSNPKQSSKYLTWTDKENNSGLI
SERV 25.2 NIQHSNRNAKGFGS--SNIYWVQPITNQKPSLTLWLDGKAFTGLIDTGADVTIIKQEDWPSHWPTTETLTHLRGIGQSSNPKQSSKYLTWTDKENNSGLI

CHIAP ~NCTSRKRALGSTGN-DSAYLAIPLDE-RPTMKLLVNGKEFEGITDTGADKSIISLHWWPKSWPTVTSSHSLQOGLGYQSSPAVSAAALVWRSTEGRQGRF
SHIAP ~TYTLOQKRAMGSSGS-DSAYLAIPLNE-RPTIKLLINGKEFEG IMDSGADKSIISLHWWPKSWPTVVSSHSLQGLGYQSSPAISASALTWRDAEGKQGCF
MIAP KSAGPEIKKMGSSGN-DSAYLVVSLND-RPKLRLKINGKEFEGILDTGADKSIISTHWWPKAWPTTES SHSLQGLGYQSCPTISSVALTWESSEGQQGKF
Pro ~ - Pol
MMTV HPFVIPTLPFTLWGRDIMKDIKVRLMTDSPD-QISWKSDQPVWLNQWPLKQEKLQALQQLVTEQLQLGHLEESNS PWNTPVFVIKKKSGKWRLLQDLRAV
HERV-K10 QPMITS-IPLNLWGRDLLQQWGAEITMPAPL-PLTWKTEKPVWVNQWPLPKQKLEALHLLANEQLEKGHIEPSFSPWNSPVFVIQKKSGKWHTLTDLRAV
JSRV KPYILPYLPVNLWGRDILSKMGVYLYSPSPT-PIDWKSEEPVWVDQWPLTQEKLSAAQQLVQEQLRLGHIEPSTSAWNSPIFVIKKKSGKWRLLQDLRKV
ENTV KPYILPHLPVNLWGRDILSKMGVYLYSPSPT-P1DWKSEEPVWVDQWPLTQEKLSAAQQLVQEQLRLGHIEPSTSAWNS PIFVIKKKSGKWRLLQDLRKV

TvERV-K1 RPFVVPCLPVNLWGRDILSQMGVIMCSPSSV-KITWRSETPVWIDQWPLPKEKLEAALMLVQQQLTAGHIEPSNSPWNTPIFVIKKKSGAWRLLHDLRAV
pTVERV-K2 RPFVVPCLPVNLWGRDILSQMGVIMCSPSSV-KITWRSETPVWIDQWPLPKEKLEAANMLVQQQLTAGHIEPSNSPWNTPIFVIKKKSGAWRLLHDLRAV
SMRV-H TPYVLPNLPVNLWGRDILSQMKLVMCSPNDT-KISWKITDPVWVDQWPLTYEKTLAATALVQEQLAAGHI EPTNSPWNTPIF I IKKKSGSWRLLQDLRAV

MPMV KPFVIPNLPVNLWGRDLLSQMK IMMCSPNDI - PITWKSDEPVWVDQWPLTNDKLAAAQQLVQEQLEAGHITESS SPWNTPIFVIKKKSGKWRLLQDLRAV
SRV-1 KPFVIPNLPVNLWGRDLLSQMKIMMCSPSDI~-PITWKSDEPVWVDQWPLTSEKLAAAQQLVQEQLEAGHITESNS PWNTPIFVIKKKSGKWRLLQDLRAV
SRV-2 KPFVIPNLPVNLWGRDLLSQMKIMMCSPNDI - PITWKSDEPVWVDQWPLTQEKLAAAQQLVQEQLQAGHI IESNSPWNTPIFVIKKKSGKWRLLQDLRAV

SERV 23.1 KPFVIPYLPVNLWGRDLLAQMKIIMCSPNDI-PITWKSDEPVWVDQWPLLNDKLSAAQQLLQEQLEAGHI IESNSPWNTPIFVIKKKSGKWRLLQDLRAV
SERV 25.2 KPFIIPHLPVNLWGRDLLSQMKIIMCSPNDI-PITWKSDEPVWVDQWPLLNDKLSAAQQLVQEQLLAGHITESNSPWNTPIFVIKKKSGKWRLLQYLRAV

CHIAP TPYVLP - LPVNLWGRDVLQAMGMTLTNEY SP- PI PWNTEDPVWV SQWPLSSEKLEVVTRLIQEQEQLGHLESSTSPWNSPIF I IKKKSGKWRLLHDLRAI
SHIAP TPYVLP-LPVNLWGRDVLOAMGMTLTNEY SP-PI PWKTEEPLWVSQWPLSSEKLEAVTRLVQEQERLGHLEPSTSPWNTPIFVIKKKSGKWRLLHDLRAT
MIAP IPYVLP-LPVNLWGRDIMQHLGLILSNENAP-PIPWKTGDPVWVPQWHLS SEKLEAVIQLVEEQLKLGHIDPSTSPWNTPIFVIKKKSGKWRLLHDLRPI
MMTV NATMHDMGALQPGLPSPVAVPKGWEIIIIDLODCFFNIKLHPEDCKRFAF SVPSPNFKRPYQRFQWKVLPQGMKNSPTLCQKFVDKAILTVRDKYQDSYI
HERV-K10 NAVIQPMGPLQPGLPSPAMIPKDWPLIIIDLKDCFFTIPLAEQDCEKFAFTIPAINNKEPATRFQWKVLPQGMLNSPTICQTFVGRALQPVREKFSDCYI
JSRV NETMMHMGALQPGLPTPSAIPDKSYIIVIDLKDCFYTIPLAPQDCKRFAFSLPSVNFKEPMORYQWRVLPQGMTNSPTLCQKFVATAIAPVRQRFPQLYL
ENTV NETMMHMGALQPGLPTPSAIPDKSYIIVIDLKDCFYTIPLAPQDCKRFAFSVPSVNFKEPMKRYQWKVLPQGMTNSPTLCQKLVATAIAPVRQRFPQIYL

TvERV-K1 NKTMIPMGSLQPGLPAPVAIPAGFQKVVIDLKDCFFSIPLHPDDSKRFAFTVPVTNCVGPSPRFQWKVLPOGMTNS PTLCQKYVAQTIDPFRLQFPQLYI
pTVERV-K2 NKTMIPMGSLQPGLPAPVAIPAGFQKIVIDLKDCFFSIPLHPDDSKRFAFTVPVTNCVGPSPRFQWKVLPQGMTNSPTLCQKYVAQTIDPPRLOFPQLYI
SMRV-H NKVMVPMGALQPGLPSPVAIPLNYHKIVIDLKDCFFTIPLHPEDRPYFAFSVPQINFQSPMPRYQWKVLPQGMANSPTLCQKFVAAAIAPVRSQWPEAY I

MPMV NATMVLMGALQPGLPSPVAIPQGYLKIIIDLKDCFFSIPLHPSDQKRFAFSLPSTNFKEPMQRFOWKVLPQGMANS PTLCQKYVATAIHKVRHAWKQMY I
SRV-1 NATMVLMGALQPGLPSPVAIPQGYLKIIIDLKDCFFSIPLHPSDQKRFAFSLPSTNFKEPMQRPQWKVLPQRMANSPTLCQKYVATAIHKVRHAWKQMY I
SRV-2 NATMVLMGALQPGLPSPVAIPQGYFKIVIDLKDCFFTIPLQPVDQKRFAF SLPSTNFKQPMKRYQWKVLPQGMANS PTLCQKYVAAAIEPVRKSWAQMY I

SERV 23.1 NITMVLMGALQPGLPSPVAIPQKYFKIIIDLKDCFFTIPLHPADQKRFAFSLPSTNFRQPMKRYQWKVLPQGMANSPTLCQKYVAAAIEPVRKTWTQMY I
SERV 25.2 NITMVLMGALQPGLPSPVAIPQKYFKIIIDLKDCFFTIPLHPADQKRFAFSLPSTNFRQPMKRYQWRVLPQGMANS PTLCQKYVARAIEPVRKIWTOMYI
CHIAP NNQMRPLGPVQRGLPLLSALPONWKLIIIDIKDCFFSIPLFPRDRQRFAFTVPSLNHMEPDKRYQWRVLPQGMANSPTICQLYVQKALEPVRKQFTSMIM
SHIAP NNQMHLFGPVQRGLPLLSALPQDWKLIIIDIKDCFFSIPLYPRDRPRFAFTIPSLNHMEPDKRFQWKVLPQGMANSPTICQLYVQEALEPIRKQFTSLIV
MIAP NEQMNLFGPVQRGLPVLSALPRGWNLIIIDIKDCFFSIPLCPRDRPRFAFTIPSINSDEPDNRYQWKVLPQGMSNSPTMCQLYVQEALLPVREQFPSLIL
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MMTV VHYMDDILLAHPSRSIVDEILTSMIQALNKHGLVVSTEKIQKYDNLKYLGTHIQGDSVSYQKLQIRTDKLRTLNDFQKLLGNINWIRPFLKLTTGELKPL
HERV-K10 IHYIDDILCAAETKDKLIDCYTFLQAEVANAGLAIASDKIQTSTPFHYLGMQIENRKIKPQKIEIRKDTLKTLNDFQKLLGDINWIRPTLGIPTYAMSNL
JSRV VHYMDDILLAHTDEHLLYQAFSILKQHLSLNGLVIADEKIQTHF PYNYLGFSLYPRVYNTQLVKLQTDHLKTLNDFQKLLGDINWIRPYLKLPTYTLQPL
ENTV VHYMDDILLAHTDEHLLYQAFSILKQHLSLNGLVIADEKIQTHF PYNYLGFSLYPRTYNTQLVKLOTDHLKTLNDFQKLLGDINWIRPYLKLPTYTLQPL

TvERV-K1 IHYMDDILIAGPCEQELLRITTLLITALKDRGLYISPDKVQLASPFFFLGFELHSSHIITQKAQIRTNHLHTLNDPQKLLGDINWLRPYLKITTGDLKPL
pTVERV-K2 IHYMDDILIAGPCEQELLRITTLLITALKDRGLYISPDKVQLASPFFFLGPELHSSHIITQKAQIRTNHLHTLNDFQKLLGDINWLRPYLKITTGDLKPL
SMRV-H LHYMDDILLACDSAEAAKACYAHIISCLTSYGLKIAPDKVQVSEPFSYLGFELHHQQVF TPRVCLKTDHLKTLNDFQKLLGDIQWLRPYLKLPTSALVPL

MPMV IHYMDDILIAGKDGQQVLQCFDQLKQELTAAGLHIAPEKVQLODPYTYLGF ELNG PRITNQKAVIRKDKLQTLNDFQKLLGDINWLRPYLKLTTGDLKPL
SRV-1 IHYMDDILIAGKDGQQVLQCFDQLKQELTIAGLHIAPEKIQLODPYTYLGFELNG PKITNQKAVIRKDKLOTLNDF QKLLGDINWLRPYLKLTTADLKPL
SRV-2 IHYMDDILIAGKLGEQVLQCFAQLKQALTTTGLQIAPEKVQLODPYTYLGFQING PKITNQKAVIRRDKLOTLNDFQKLLGDINWLRPYLHLTTGDLKPL

SERV 23.1 IHYMDNILIAGKIGEQVLQCPAQLKOKLTAAGLQIAPEKAQLQDPYTYLGFQINGPKIINOKAVIRHDHLKTLNDPQKLLGDINWLRPYLKLTTGELKPL
SERV 25.2 IHYMDDILIAGQIGDQVLQCFAQLKQELTTAGLQIAPEKIQLONPYTYLGFQINGPKIINQKAVIHRDQLKTLNDPQKLLGDINWLRPYLKLTTGELKPL

CHIAP IHYMDDILICHRKIEVLQQAFPMLVAELKQWGLEIASEKVQVSDTGLFLGSVITPTKIIPQKIEIRKDHLRTLNDFQKLLGDINWLRPFLKIPSADLKPL
SHIAP IHYMDDILICHKELDVLQKAFPMLVAELKQWGLEIASEKVQIADTGLFLGSKITPKNIVPQKIEIRKDHLQTLNDFQKLLGDINWLRPFLKIPSADLKPL
MIAP LLYMDDILLCHKELTMLQKAYPPLLKTLSQWGLQIATEKVQISDTGQFLGSVVSPDKIVPQKVEIRRDHLHTLNNFQKLLGDINWLRPFLKI PSAELRPL
MMTV FEILNGDSNPISTRKLTPEACKALQLMNERLSTARVKRLDLSQPWSLCILKTEYTPTACLWQDG- ===~ —= VVEWIHLPHISPKVITPYDIPCTQLII
HERV-K10 FSILRGDSDLNSQRILTPEATKEIKLVEEKIQSAQINRIDPLAPLQLLIFATAHSPTGIIIQNTD------=- LVEWSFLPHSTVKTFTLYLDQIATLIG
JSRV FDILKGDSDPASPRTLSLEGRTALQSIEEATRQQQITYCDYQRSWGLYILPTPRAPTGVLYQDK-~~~~~--- PLRWIYLSATPTKHLLPYYELVAKIIA
ENTV FDILKGDSDPASPRTLSLEGQTALQLIEEATRRQQITYCDYQRSWGLYILPTPRAPTGVLYQDK-------~- PLRWIYLSATPTKHLLPYYELVAKIVA
TVvERV-K1 FDILKGDSNPTSPRVLTKEGEAALQKINHAISAQKIGYYNPQKKLWFLIFSTSFSPTGLLWQD-- -LPLYWIHGPATPTKVLPTYPLLTASLLQ
pTVERV-K2 PDILKGDSNPTSPRVLTKEGEAALQKINHAISAQKIGYYNPQKKLWFLIPSTSFSPTGLLWQD-~--~~---| LPLYWIHGPATPTKVLPTYPLLTASLLQ
SMRV-H  NNILKGDPNPLSVRALTPEAKQSLALINKAIQNQSVQQISYNLPLVLLLLPTPHTPTAVFWQPNGTDPTKNGSPLLWLHLPASPSKVLLTYPSLLAMLIT
MPMV FDTLKGDSDPNSHRSLSKEALASLEKVETATAEQFVTHINY SLPLIFLIFNTALTPTGLFWQDN------~-- PIMWIHLPASPKKVLLPYYDAIADLII
SRV-1 FDTLKGDSNPNSHRSLSKEALALLDKVETATAEQFVTHINY SLPLMFLIFNTALTPTGLFWONN------- -~ PIMWVHLPASPKKVLLPYYDAIADLII
SRV-2 FDILKGDSNPNSPRSLSEAALASLQKVETAIAEQFVTQIDYTQPLTFLIFNTTLTPTGLFWQNN---~------ PVMWVHLPASPKKVLLPYYDAIADLII
SERV 23.1 PDILKGDSNPKSPRSITKKTLITLQQVKHAIATQFVTSIDYSQPLIFIIFPSTTITPTGLFWQNN-----—-~- PIMWVHLPSSPKKVLLPYYDAIADLII
SERV 25.2 FPDILKGDSNPKSPRSISKEALTALQQVENPITTQFVTSIDYSQPLIFIIFNTAITPTGLFWQNN-- --PIMWVHLPSSPKKVLFPYYDAIADLII
CHIAP FDILEGEPHISSPRSFTPAACQALQKVEKALQDAQLHRIDETLPFSLCVFKTAKLPTAILWQHG- - --PLLWIHPNASPAKIIDWY PDAVVQLAL
SHIAP FDLLEGEPHISSPRKFTPAAHRALOMVEEALQEAQLQRIEESLPFNLCVFKTAQLPTAVLWQHG-~ --PLLWIHPNASPAKIIDWYPDAVAQPRS
MIAP FWYLEGDPHISSPRTLTLAANQALQKVEKALQNAQLQAIEDSQPFSLCVFKTAQLPTAVLWQNG---—~—--- PLLWIHPNVSPAKIIDWYPDAIAQLAL
MMTV KGRHRSKELF SKDPDY IVVPYTKVQF DLLLQEKEDWPI SLLGFLGEVHFHL PKDPLLTFTLQTAI IFPHMTSTTPLEKGIVIPTDGSANGRSVTY IQGRE
HERV-K10 QTRLRITKLCGNDPDKIVVPLTKEQVRQAF INSGAWQIGLANFVGLIDNHY PKTKIFQFLKLTTWILPKITRREPLENALTVFTDGSSNGK-AAYTGPKE
JSRV KGRHEAIQYFGMEPPFICVPYALEQQDWLFQF SDNWSIAFANYPGQITHHY PSDKLLQFASSHAF IFPKIVRRQPI PEATLIFTDGSSNGTAALIINHQT
ENTV KGRHEAIQYFGMEPPF ICVPYALEQQDWLFQF SONWATAFANY PGRI IHHY PPDKLLQFASSHAFIFPKIVRRQPIPNATLIFPTDGSSNGTAALIINHQT

TvERV-K1 EGGSLSVKFFGKDPDHIVCPYTSAQLSWLQONDDTWAISSVSYQGILDNHY PPDKLIQFLRDNPVAFPRITKRDPLENARLVFTDGSSSGTAAISIDSNL
pTVERV-K2 EGRSLSVKFFGKDPDHIVCPYTSSQLSWLQONDDTWAISSVSYQGILDNHY PPDKLIQFLRDNPVAPPRITKRDPLENARLVFTDGSSSGTAAISIDSNL
SMRV-H KGRYTGRQLFGRDPHSIIIPYTQDQLTWLLQTSDEWAIALSSFTGDIDNHY PSDPVIQFAKLHQF IFPKITKCAPIPQATLVFTDGSSNGIAAYVIDNQP

MPMV LGRDHSKKYFGIEPSTIIQPYSKSQIDWLMONTEMWPIACASFVGILDNHY PPNKLIQFCKLHTFVFPQIISKTPLNNALLVFTDGSSTGMAAYTLTDTT
SRV-1 LGRDHSKKYFGIEPSVIIQPYSKSQIDWLMONTEMWPIACASYVGILDNHY PPNKLIQFCKLHAFIFPQIISKTPLNNALLVFTDGSSTGMAAYTLADTT
SRV-2 LGRDNSKKYFGLEPSTIIQPYSKSQIHWLMONTETWPIACASYAGNIDNHY PPNKLIQFCKLHAVVFPRIISKTPLDNALLVFTDGSSTGIAAYTFEKTT

SERV 23.1 LGRENSRKYFGIEPSTIIQPYTQSHIHWLLONTEAWPIACASYTGTIDNHYPPNKLIQFCKLHAFVFPHITSKEPLNDALLIPTDGSSTGLAAYTYNDVI
SERV 25.2 LGRENSRKYFGIEPSTIIQPYTQSHIHWLLONTEAWPIACASYTGTIDNHYPPNKLIQFCKLHAFVFPHITSKEPLNDALLIFTDGSSTGLAAYTYNNTI

CHIAP RGIKAAVAHFGRDPHLLVVPYTTAQIQTLTATSNDWAVLVTSFSGKIDNHF PKHPILQFTQNQATVFPQMTAKHPIPNGTVVYTDGSKTGVGAYVIGNKV
SHIAP R-IKAAVTHFGRDPDSLIVPYTAAQVQTLAATSSDWAVLVTSFSGQIDNHF PRHPILQFALNQAIVFPQVTAKDPLPDGTVVYTDGSKTGLGAYVVKDRV
MIAP KGLKAAITHFGRSPYLLIVPYTAAQVQTLAATSNDWAVLVTSFSGKIDNHY PKHPILQFAQNQSVVFPQITVRNPLKNGIVVYTDGSKTGIGAYVANGKV
MMTV PIIKENTONTAQQAEIVAVITAFEEVS-QPFNLYTDSKYVTGLFPEIETATL- - SPRTKIYTELKHLORLIHKRQEKFY IGHIRGHTGLPG- - PLAQGNA
HERV-K10 RVIKTPYQ-SAQRDELVAVITVLODFD-QPINIISDSAYVVQATRDVETALIKYSMDDOLNQLFNLLQQTVRKRNF PFYITY IRAHTNLPG--PLTKANE
JSRV YYAQTSFS-SAQVVELFAVHQALLTVP-TSFNLFTDSSYVVGALQMIETVPIIGTTSPEVLNLFTLIQQVLHCRQHPCFFGHIRAHSTLPG--ALVQGNH
ENTV YYTQTSFS-SAQVVELFAVHQALLTVP-TSFNLFTDSSYVVGALQMIETVPIIGTTSPEVFNLFTLIQQVLHCRQYPCFFGHIRAHSTLPG-~ALVRGNH

TvERV-K1 TSFHTPYK-SAQLVELAAILWVFEHVP-DPMNIYTDSAYIAHSIPELETVPYIKPST-NAFSMFLQIQKLIRERAQPFFICHIRAHSDLPG--PLAKGND
pTVERV-K2 TSFHTPYK-SAQLVELAAILWVFEHVP-DPMNIYTDSAYIAHSIPELETVPYIKPST-NAFPSMFLQIQKLIRERAQPFFICHIRAHSDLPG--PLAKGND
SMRV-H ISIKSPYL-SAQLVELYAILQVFPTVLAHQPFNLYTDSAY IAQSVPLLETVPFIKSST-NATPLFSKLOQLILNRQHPFFIGHLRAHLNLPG- - PLAEGNA

MPMV IKFQTNLN-SAQLVELQALIAVLSAFPNQPLNIYTDSAYLAHSIPLLETVAQIKHIS-ETAKLFLQCQQLIYNRSIPFYIGHVRAHSGLPG--PIAQGNQ
SRV-1 IKFQTNLN-SAQLVELQALIAVLSAFPNQPLNIYTDSAYLAHSIPLLETVAQIKHIS-ETAKLFLQCQQLIYNRSIPFYIGHVRAHSGLPG--PIAHGNQ
SRV-2 VRFKTSHT-SAQLVELQALIAVLSAFPHRALNVYTDSAYLAHSIPLLETVSHIKHIS-DTAKFFLQCQOLIYNRSI PFYLGHIRAHSGLPG--PLSQGNH

SERV 23.1 VKFQTTYT-SAQLVKLOAIIAALSAFPCQPLNIYTDSAYLAHSIPLLETVPQIKHIS-DTANLFLQCQOLIQKRTTPFFLGHIRAHSGLPG- - PLTQGNA
SERV 25.2 VKPQTTYT-SAQLVELQAIIAALSAFPCQPLNIYTDSAYLAHSIPLLETVPQIKHIS-NTANLFLQCQQLIQKSTTPFFLGHIRAHSGLPG--PLAQGNS

CHIAP VSKQFNET-SPQIVECQVVLEVLEAFP-GPLNIVSDSSYVVNAVNLLETAGIIRPSS-RVAGIFQKIQITLSNRRF PVFVTHVRAHSGLPG- - PMSSGND
SHIAP ISKQYNET-SPQVVECLIVLEVLEAFP-GPLNIVSDSSYVVNAVNLLEIAGIIRSSS-RVANIFQKIQAALLNRRFPVFITHVRAHSGLPG--PMSLGND
MIAP VSKQYNEN-SPRMVECLVVLEVLKTFL-EPLNIVSDSCYVVNAVNLLEVAGVIKPSS-RVANIFQQIQLVLLSR-SPVYITHVRAHSGLPTSAPWLSGND
MMTV YADSLTRILTALES-------- AQESHAL-HHQNAAALRFQFHITREQAREIVKLCPNC PDWGHAP - - QLGVNPRGLKPRVLWQMDVTHVSEFGKLKYVH
HERV-K10 QADLL--VSSALIK-------- AQELHAL-THVNAAGLKNKFDVTWKQAKDIVQHCTQCQVL-HLPTQEAGVNPRGLC PNALWQMDVTHVPSFGRLSYVH
JSRV TADVLTKQVFFQS----- AIDAARKSHDL-HHONSHSLRLQFKISREAARQIVKSCSTCPQFFVLP--QYGVNPRGLRPNHLWQTDVTHI PQFGRLKYVH
ENTV TADALTKQVFFQS----- ATIDAARKSHDL-HHONSHSLRLOFKISREAARQIVKSCSTCPQFFVLP--QYGVNPRGLRPNHLWQTDVTHIPQFGRLKYVH

TvERV-K1 TVDAASKHLVFASVLQPSPIETATKAHEL-HHLNAHSLSQIYKITREQARQIVKQCPGCLVLLPEP--HLGVNPRGLVPGELWOMDVTHPTPFGKLKY IH
PTVERV-K2 TVDAASKHLVFASVLQPSPIETAIKAHEL-HHLNAHSLSQIYKITREQARQIVKQCPGCLVLLPEP--HLGVNPRGLVPGELWQMDVTHFTPFGKLKY IH
SMRV-H LADAATQIFPIIS----DPIHEATQAHTL-HHLNAHTLRLLYKITREQARDIVKACKQCVVATPVP--HLGVNPRGLVPNAIWQMDVTHFTPFGKQRFVH

MPMV RADLATKIVASNIN--~TNLESAQNAHTL-HHLNAQTLRLMFNIPREQARQIVKQCPICVTYLPVP--HLGVNPRGLF PNMIWQMDVTHY SEFGNLKYIH
SRV-1 KADLATKTVASNIN- - -TNLESAQNAHTL- HHLNAQTLKLMFNI PREQARQIVRQCPICATYLPVP- -HLGVNPRGLLPNMIWQMDVTHY SEFGNLKYIH
SRV-2 ITDLATKVVATTLT- - -TNLTEAQTAHAL - HHLNAQSLRLMFKITREQARQIVKQCPTCVTYLPIP- - HFGVNPKGLVPNMLWQMDVTHY SEFGKLKYVH

SERV 23.1 TADTATKTIATVTI- - - DNLQQAQKAHAL-HHLNAQTLRLMFKLTREQARQIVKQCANCITYLPVP--HLGVNPRGLI PNEIWQMDVTHHSEFGQLKYIH
SERV 25.2 TADMATKTIATVTT---DNLQQAQKAHAL-HHLNAQTLRLMFKITREQARQIVKQCANCITYLPVP--HLGVNPRGLIPNEIWQMDVTHHSEPGQLKYIH
CHIAP LADRATKLMAAALS - --TQIQAAQEFHQR - FHVTAETLRRQFALTKQEARQ IVTQCKNCCEFLPAP--HVGINPHGIRPLQMWOMDVTHVASFGKLQYVH
SHIAP LADKATKLVATALS- - ~-THAQAAKEFHKR - FHVTAETLRRRFALSRKEAREIVTQCQNCCEFLPTP-~HMGINPRGIRPLQMWOMDVTHI PSFGRLQYVH
MIAP LADKAT-SGGCSLS- - - SPVEAAQEIFITTFHVTAEHYRSRNSLTRKEARDIVTQCQSCCEFLPVP - -HVGINPRGIRPLQVWOMDVTHVSSFGKLQYLH
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MMTV VTVDTY SHFTFATARTGEATKDVLQHLAQSFAYMG I PQKIKTDNAPAYVSRSIQEFLARWKISHVTGI PYNPQGQAIVERTHONIKAQLNKLOQ)! -————
HERV-K10 VTVDTYSHFIWATCQTGESTSHVKKHLLSCFAVMGVPEKIKTDNGPGYCSKAPQKPLSQWKISHTTGI PYNSQGQAIVERTNRTLKTQLVKQKEGGDS ~ -
JSRV VSIDTF SNFLMASLHTGESTRHCIQHLLFCFSTSGIPQTLKTDNGPGYTSRSFQRFCLSFQIHHKTGI PYNPQGQGIVERAHQRIKHQLLKQKKGN---E
ENTV VSIDTFSNFLMASLHTGESTRHC IQHLLFCFSTSGIPQTLKTDNGPGYTSRSFQRFCLSFQIQHKTGI PYNPQGQGIVERAHQRLKHQLLKQKKGN~---E

TvERV-K1  VSIDTFSGFPLIATLOMGEATKHVINHIVASLAMGPKPKILKTDNGPGYVSSSFKRFCAYMNIRNITSIPYNPQGQGIVERAHQTLKRMISKLQSGSEKLY
PTVERV-K2 VSIDTFSGFLIATLOMGEATKHVINHIVASLAMGPKPKILKTDNGPGYVSSSFKQPCAYMNIRNITGI PYNPQGQGIVERAHQTLKRMISKLQSGSEKLY
SMRV-H VTVDTFSGFILATPQTGEASKNVISHVIHCLATIGKPHTIKTDNG PGYTGRKNFQDFCQKLQIKHVTGI PYNPOQGQGVVERAHQTLKNALNRLARSP--LG

MPMV VSIDTFSGFLLATLQTGETTKHVITHLLHCFSIIGLPKQIKTDNG PGYTSKNFQEFCSTLQIKHITGI PYNPQGQGIVERAHLSLKTTIEKIKKGE--WY
SRV-1 VSIDTFSGFLLATLQTGETTKHVITHLLHCFSIIGLPKQIKTDNG PGYTSKNFQEFCSTLQIKHVTGI PYNPQGQGIVERAHLSLKTTIEKIKKGE--WY
SRV-2 VSIDTFSGFLVATLQTGEATKHVIAHLLHCFSIIGQPIHIKTDNGPGYTSSNFRAFCSKLHIKHTFGIPYNPQGQGIVERAHLSLKNTLEKIKKGE--WY

SERV 23.1 VCIDTYSGFIIATLQTGEATKHVIAHLLHCSSILGIPKQIKTDNGPGY IAKAFLQFCNTLQIKHTTGI PYNPQGQGIVERAHLSLKTVITKLKGGS - -WY
SERV 25.2 VCIDTYSGFIIATLQTGEATKHVITHLLHCFSILGIPKQIKTDNGPGY IAKTFLQFCNTLQIKHITGI PYNPQGQGIVERAHLSLKTTIEKIKGGS---Y

CHIAP VSVDTCSGIICATPLTGEKAAHVIQHCLEAWGAWGKPHILKTDNGPAYTSQKFQHFCROMEI THLTGLPYNPQGQGIVECAHRTLKSYLIKQKEGM--GA

SHIAP VSVDTCSGVMFATPLTGEKASYVIQHCLEAWSAWGKPRI-KTDNGPAYTSQKFRQFCRQMDVTHLTGLPYNPQGQGIVERAHRTLKSYLIKQKGSI -~

MIAP VSIDTCSGIMFASPLTGEKASHVIQHCLEAWSAWGKPRLLKTDNGPAYTSQKFQQFCROMDVTHLTGLPYNPQGOGIVERAHRTLKTYLIKQKREL~-EE
Pol

MMTV ~-KYYTPHHLLAHALFVLNHVNMD-NQGHTAAERHWG PI SADPKP--MVMWKDLLTGSWKGPDVLITAGRG

HERV-K10 KECTTPQMQLNLALYTLNFLNIYRNQTTTSAEQHLTGKKNSPHEGKLIWWKDNKNKTWEIG-KVITWGRG

JSRV LYSPSPHNALNHALYVLNFLTLD-TEGNSAAQRFWGERSSCKKP- - LVRWKDPLTNLWYGPDPVLIWGRG

ENTV LYSPSPHNVLNHALYVLNFLTLD-AEGNSAAQRFWGERSSCKKP--LVRWKDPLTNLWYGPDPVLIWGRG

TVERV-K1  IRANNHRTLLNHALFVLNFLTLD-AHGKSAADRLWHPSSAHDYA - -QVKWKDPLTHQWHGPDPVLIWGKG
pTVERV-K2 IRANNHRTLLNHALFVLNFLTLD-AHGKSAADRLWHPSSAHDYA--QVKWKDPLTHQWHGPDPVLIWGKG
SMRV-H  FSMQQPRNLLSHALFQLNFLOQLD-SQGRSAADRLWHPQTSQQHA - - TVMWRDPLTSVWKGPDPVLIWGRG

MPMV PRKGTPRNILNHALFILNFLNLD-DQNKSAADRFWHNNPKKQFA - -MVKWKDPLDNTWHGPDPVLIWGRG
SRV-1 PTKGTPRNILNHALPILNFLNLD-DQNHSAADRFWHSNPRKQFA- -MVKWKDPLDNTWPWPDPVIIWGRG
SRV-2 PTQGSPRNILNHALFILNFLNLD-AQNKSAADRFWHTSSKKEYA - -MVKWKDPLDNTWHGPDPVLIWGRG

SERV 23.1 PVKGTPRNILNHALFILNFLNLD-SHGKSAADRFWHPESQKQFA- -MVKWKDPLDNSWHGPDPVLIWGRG
SERV 25.2 LVKGTPRNILNHALFILNFLNLD-SHGKSAADHFWHPESQKQFA- -MVKWKDPLDNSRHGPDPVLIWGRG
CHIAP SLPSVPRVAISMALFTLNFLNTD-AQGHTAAKRHTS - EPERSKE- -MVKWKDVLTGLWRGPDPILIRSRG
SHIAP VLPSVPRVAVSMALFTLNFLNCD-AQGHTAADRHSL - EPDRPKE - -MVKWKDVLTDLWKGPDPILIRSRG
MIAP ILP-QHQESLSMALFTLNFLNID-VHGHTAAERQCS - EPDRPNE--MVKWKNVLHNKWYGPDPILIRSRG
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