Pol FASTA sequences

>HERV-S
SGGGHFAWSGLKHHGQR I QTLSSCNKASNAWIY TPPAPVLPQPQRVTSTHQYHLPGGHTE
I TKT IKKLEELQ1VSGTHRPYHFPVWPVRKPDGTWRMTVDYRELNEATPPLHAAVPS IMD
FMEHLTTELGQYHFVVDLANAFFSNH I APESQEQFTFTWEGSQWTFTMLPQGYVHSPTIC
HGFVAMDLAAWNCPKGVSLFHY 1DD 1M1 LADLEGAGPLLQQQLAACGWT INESKVQGPGL
SAKLLGV IWLDKTKAIPEAITDKI1QAYPZPTTVRQLQTFVGFLGYZQALVSHLAQMIKPL
YQLTKQGATWNWVDEANSLSGHQAGYSLDMSLTSDZSGRPFEFDVHVATDGFGWGLWQC
EHFRMPVGFCPTYGRELSYGNLLEKQLAAAYAALQACENLTGWPTVVMQMTYP IAEWVGS
WV I TPQTGRVQTSTLAKWGAYLEQQSTLNTSPLAAELPEVLGHVVLRQGKAMGPEAPLTM
SHHHLRKGALSFLMD IVYRWVQPSATAAWTAVAVQPTTHT IWFY TGCGQSSQWAELRVVW
MV I TKEESPGNLYQZLGSLLRVNLVVDYLEV I ELACGHRP IWGQTMWQD I WEMGHQVSGH
MPLTTPSNDEANAL TKVQWLELAPTZDVALWLHRKLRHGGGGYNWCNRSVGAELSLPSQD
I LEACQKCSACTQAYPRYRQLPSVTQQVMVRQMPLTTWQIDY I GPLPKFQGYTHALMAVD
MATGLLFTYPCRVADQQHT I ZTLEHVCALYSHSLAIESDRRTHFTGQQVQQWAEQIDIQZ
GFHVSYNPQITGMIEQHS I LKNGLHLHVTHPSLWGWSSRLDLVFQILNEWPRKGGPAPVE
ALLHWATAP 1QHRYRPRMTSSDQVWGQMV I CCCLPQCPRRQENRKPGVDHGPSKHT 1 ADL
A11APCGEDLQCDLHVTPRVFTVWPPQLT IHRGMAREGTLPGD I GTVCVTQLPCDFSMST
RHK 1 TTESZZDVVPSPREEAIGDC IV IQKKKWAR I LPEGRDLPLLVPVPALPFWPQVDML
QQHRGLGPHLCZGDQCLQLLS

>gg01-Chr4-48130894

P1CLPQPRR I TNTKQYRLPGGQQE I TKTVQELERVG I IRPAHSPYNSP IWPVRKPDGTWR
MTVDYRELNKVTPP IHAAVPN I ASLMDTLSRE I ETYHCVLDLANAFFS I P 1 AKESQDQFA
FTWEGRQWTFQVLPQGYVHSPTFCHNLVASDLANWNKPSTVKMFHY 1DDLMLTSDS 1 EAL
EKTVPSL I TYLQEKGWA INPQKVQGPGLSVKFLGVVWSGKTKVLPSAT IDKMQAFPVPTK
PKQLQEFLG I LGYWRSF IPHLAQLLKPLYRLTKKGQVWDWGRTEQEAFQQAK 1 AVKQAQA
LG IFDPTLPAELDVHVTQEGFGWGLWQRQSSVR 1P 1GFWSQ 1WHGAEERYSMVEKQLLAT
YSALQAVEP I TQTAEV IVKTTLP 1QGWVKDLTH I PKTGVAQSQTVARWVAYLSQRSRLSS
SPLKEELQKILGPVTYYSETPEE IVVTCPEKSPVQEGKYP I PEDAWY TDGSSRGNPSKWR
AVAYHPSTET IWFEEGDGQSSQWAELRAVWMY I TQEPGNSALN I CTDSWAVYRGLTLWIA
QWATQDWT IHARP IWGKDMWVD IWNVVRHRTVRAYHVSGHQPLQSPGNDEADTLARVRWL
GSTPSED I AHWLHRKLRHAGQK TMWAAAKAWGLP 1 QLPD 1 VQACQDCDACSRMRPRPLPE
TTAHLARGHNPLQRWQIDY I GPLPRSEGARYALTCVDTASGLMQAYPVAKANQAYT IKAL
TRLMASYGTPEV I ESDQGTHFTGATVQKWAEDNN I EWRFHLPYNPTGAGL I ERYNG I LKA
ALKADSQSLQGWTKRLYETLRDLNERPRDGRPSALKMLQTTWASPLRIQITSKDTSLKPQ
VGTMNNLLLPAPDDLEPGRHKVKWPWKVQAGPKWCGLLAPWGRLLEVGGSVNPSV I GVWP
TEVIVDTPVFIARGT

>HERV-L

1VNQKQYRIPGG I AE I SAT IKDLKDAGVV IPTTSPFNSP 1WPVQKTDGSWRMTVDYRKLN
QVVTP IAAAVPDVVSLLEQINTSPGTWYAA I DLQAFFS I PVHKAHQKQFAFSWQGQQYTF
TVLPQGY INSPALCHNLFGETL IAFLPQD I TLVHY IDD IML I GSSEQEVANTLDLLVRHL
RARGWE INPTK 1QGPSTSVKFLGVQWCGACRD I PSKVKDKLLHLAPPNQERGTTPSGP IW
I LEATHSSLGVLLRP 1 YRVTRKAASFEWGPEQEKALQQVQAAVQAALPLGPYDPADPMVL
EVSVADRDAVWSLWQAP I GESQRRPLGFWSKALPSSADNYSPFERQLLACYWALVETERL
TMGHQVTMRPELP IMNWVLSDPSSHKVGHAQQHS I INGSG 1YV IGLAGLGTSKLHEEVAQ
MPMVSTPATLPSLPQLHMASWGFPM I LTEEEKTRAWFTDGSARYAGTTRKWTAAALQPLS
RTSLKDVVKGNLPSGQLRAVHLVVHFAWKEKWPDVRLY TDSWAVANVWLDGGTWKKHDWK
1 GDKE 1 WGRGMWMDLSEWSKTVK I FVSHVSAHQRVTSAEEDFNNQVDRMTHSVDTTQPLS
PATPV 1 AQWAHEQSGHGGRMEVMHGLSNMDPLTKADLAMATAECP ICQQETNTEPSIGTI
PRG 1 SQLWWQVDY I GPLPSWKGQRFVLTG IDTYSGYGFAYPARNASAKTT IRGLTECL IH
RHG I PHS 1 ASDQGTHFTAKEVWQWAHAHG I HWSYHVPHHPEAAGL I ERWNGLLKSQLQCQ
LGDNTLQGWGKVLOKAVYALNQRP 1 YGTVSP I AR THGSRNQGVEVEVAPLT I TPSDPLAI
FASCSRD I TFCWPRGLSSRGRNAPPGDTTT I PLNWKLRLPPGHFGLLLPLSQQAKKGVTV
LAGVIDPLS

>pt01-Chr5-53871501

TP ILTSPSDNWLQEFPQAWAETGGLGLAKFQAP I IVDLKPTAVPVS IRQYPMSZEARMG
QQH INKFLELGVLRPCRSPZNTPLLPVKKPGTQDYRP IQDLRE INKRTMD IHPTVPNPYN
LLSSLRPDHNWCTVLDLKDAFFCLPVAPQSQELFAFEWRDPEKG I SGQLTWTRLPQGFKN
SPTLFDEALHRDLTDFHTQHPDLTLLQYVDDLLLAAPTKEACLQGTRHLLQELGDKGYRA



SAKKAQICQTKVTYLGY ILSEGKRWLTPGQIETVARIPPPRNPKEVREFLGAAGFCRLWI
PGFAELAAPLYALTKRSNPFIWLEEHQQAFEALKKALLSAPALGLPDTSKPFTLFVDERR
GIAKGVLTQKLGPWKRPVAYLSKKLDPVAARWPPCLR IMAATAMLVKDSAKLTLGQPLTV
ITPHALEAIVRQPPDHWITNARLTHYQALLLDADRVNFGPPVTLNPATLLPVPEDPLSPH
DCRQVLAETHGTREDLQDYELPDADHTWYTDGSSFMDAGTRKVGAAVVDGHAT IWAQALP
PGTSAKAEL IALTKALELSQGKKANIYTDSRYAFATAHTHRS 1 YERRGLLTSERKE IKNK
AEI1ALLKALFLPKKVAI IHCPGHQKGHDPVAQGNRQADQAAKQAARVETLTLVSETRKA
DQMPSPTSYTYTPEDQKEAVALGATENQETKNWEKDGKTVLPQKEAMAMLQQMHAWTHLS
SKKLRLLIEKTDFLIPRVGTLLEQVTLACKACQQVNAGATRVPARIKAWGNRPRTLLEVD
FTEVKPHCGGYKYLLVFVDTFSGZVEAFPTRQETAHIVAKKILDRIFPRFGLPKVIGSDN
GPAFVSQVSQGLARILGINWKLHCAYRPQSSGQVERMNRT IKETLTKLTLETGLKDWRCL
LSLALLRARNMPNRFRLTPYEILYGGPPPLSTLLDSYSPSDLKTDLQARLKGLQAVQAQI
WTPLAELYQPGHPQSSHPFQVGDSVYVRRHRSQGLEPRWKGPY I ILLTTPTAVKVDGVAA
WIHASHVKAAPEVSGPASPERWRLRRSGDPLKIRLSRV

>BaEV

WNTPLLPVKKPGTQDYRPVQDLRE INKRTDIHPTVPNPYNLLSTLKPDYSWYTVLDLKDA
FFCLPLAPQSQELFAFEWKDPERISGQLTWTRLPQGFKNSPTLFDEALHRDLTDFRTQHP
EVTLLQYVDDLLLAAPTKKACTQGTRHLQELGEKGYRASAKAQICQTKVTYLGY ILSEGK
RWLTPGRIETVARIPPPRNPREVREFLGTAGFCRLWIPGFAELAAPLYALTKESTPFTWQ
TEHQLAFEALKKALLSAPALGLPDTSKFTLFLDERQG IAKGVLTQLGPWKRPVAYLSKKL
DPAAGWPPCLR IMAATAMLVKDSAKLTLGQPLTVITPHTEAIVRQPPDRWITNARLTHYQ
ALLLDTDRVQFGPPVTLNPATLPVPENQPSPHCRQVLAETHGTREDLKDQELPDADHTWY
TDGSSYLDSGTRRAGAAVVDGHNT IWAQSLPPGTSAQKAEL IALTKALELSKGKKANIYT
DSYAFATAHTHGSIYERRGLLTSEGKE INKAE I IALLKALFLPQEVAI IHCPGHQKGQDP
VAVNRQADRVARQAAMAEVLTLATEPDNTSHI IEHTYTSEDQEEARAIGATENKDTRNWE
KEGKIVLPQKEALAMIQQMHAWTHLGNRKLKLL IEKTDFLIPRASTLIEQVTSACKVCQQ
VNAGATRVPAGKRTRGNRPGVYWE IDFTEVKPHYAGYKYLLVFDTFSGWVEAFPTRQETA
HIVAKKILEEIFPRFGLPKV IGSDNGPAFVSQVSQGLARILGNWKLHCAYRPQSSGQVER
MNRTIKETLTKLTLETGLKDWRRLLSLALLRARNTNRFGLTPYEILYGGPPPLSTLLNSF
SPSNSKTDLQARLKGLQVQAQIWAPLAELYRPGHRTSHPFQVGDSVYVRRHRSQGLEPRW
KGPYIVLLTTPTAIKVDGIATWIHASHAKAAPGTGPTSSGTWRLRRSEDPLKIRLSRT
>MLV
AQMGPMGQPLQVLTLNIEDEHRLHETSKEPDVSLGSTWLSDFPQAWAETGGGLAVRQAPL
1 IPLKATSTPVSIKQYPMSQEARLGIKPIQRLLDQGILVPCQSPWNTPLLPVKKPGTNDY
RPVQDLREVNKRVD IHPTVPNPYNLLSGLPPSHQWYTVLDLKDAFFCLRLHPTSQPLFAF
EWRDPEMISGQLTWTRLPQGFKNSPTLFDEALHRDLADFRIQHPDLILLQYVDDLLLAAT
SELDCQQGTRALQTLGNLGYRASAKAQICQKQVKYLGYLLKEGQRWLTEARKETVMGQPT
PKTPRQLREFLGTAGFCRLWIPGFAEMAAPLYPLTKTGTLFNWGPDQQKAYQEIKQALLT
APALGLPDLTKFELFVDEKQGYAKGVLTQLGPWRRPVAYLSKKLDPAAGWPPCLRMVAAI
AVLTKDAGKLTMGQPLV ILAPHAEALVKQPPDRWLSNARMTHYQALLLDTDRVQFGPVVA
LNPATLPLPEEGLQHCLD ILAEAHGTRPDLTDQPLPDADHTWYTDGSSLLQEGQRKAGAA
VTTETEV IWAKALPAGTSAQRAEL IALTQALKMAEGKKLNVYTDSYAFATAHIHGEI YRR
RGLLTSEGKE INKDE I LALLKALFLPKRLS I ITHCPGHQKGHSAEARNRMADQAARKAAIT
ETPDTSTLLIENSSPYSEHFHYTVTDIKDLTKLGATYDKTKKYWVYQGKPVMPDQFTFEL
LDFLHQLTHLSFSKMKALLERSHSPYYMLNRDRTLKNITETCKACAQVNASKSAVKQGTR
VRGHRPGTHWE IDFTEIKPGLYGYKYLLVFDTFSGWIEAFPTKKETAKVVTKKLLEEIFP
RFGMPQVLGTDNGPAFVSKVSQTVADLLGDWKLHCAYRPQSSGQVERMNRT IKETLTKLT
LATGSRDWVLLLPLALYRARNTGPHGLTPYEILYGAPPPLVNFPDPDMTRVTNSPSLQAH
LQALYVQHEVWRPLAAAYQEQLDRPVVPHPYRVGDTVWVRRHQTKNLEPRWKGPYTVLLT
TPTALKVDGIAAWIHAAHVKAADPGGPSSRLTWRVQRSQNPLKIRLTRE

>FLV

TLQLEEEYRLFEPESTQKQEMD IWLKNFPQAWAETGGMGTAHCQAPVLIQLKATATPISI
RQYPMPHEAYQG IKPHIRRMLDQG I LKPCQSPWNTPLLPVKKPGTEDYRPVQDLREVNKR
VEDIHPTVPNPYNLLSTLPPSHPWYTVLDLKDAFFCLRLHSESQLLFAFEWRDPEIGLSG
QLTWTRLPQGFKNSPTLFDEALHSDLADFRVRYPALVLLQYVDDLLLAAATRTECLEGTK
ALLETLGNKGYRASAKKAQICLQEVTYLGYSLKDGQRWLTKARKEAILSIPVPKNSRQVR
EFLGTAGYCRLWIPGFAELAAPLYPLTRPGTLFQWGTEQQLAFED IKKALLSSPALGLPD
I TKPFELF IDENSGFAKGVLVQKLGPWKRPVAYLSKKLDTVASGWPPCLRMVAATAILVK
DAGKLTLGQPLTILTSHPVEALVRQPPNKWLSNARMTHYQAMLLDAERVHFGPTVSLNPA
TLLPLPSGGNHHDCLQILAETHGTRPDLTDQPLPDADLTWYTDGSSFIRNGEREAGAAVT
TESEVIWAAPLPPGTSAQRAEL IALTQALKMAEGKKLTVYTDSRYAFATTHVHGE I YRRR



GLLTSEGKE IKNKNEILALLEALFLPKRLSI IHCPGHQKGDSPQAKGNRLADDTAKKAAT
ETHSSLTVLPTEL 1EGPKRPPWEYDDSDLDLVQKLEAHYEPKRGTWEYRGKT IMPEKYAK
EL ISHLHKLTHLSARKMKTLLEREETGFYLPNRDLHLRQVTESCRACAQINAGKIKFGPD
VRARGRRPGTHWEVDFTE IKPGMYGYKYLLVFIDTFSGWAEAYPAKHETAKVVAKKLLEE
IFPRYGIPQVLGSDNGPAF 1 SQVSQSVATLLG INWKLHCAYRPQSSGQVERMNRSIKETL
TKLTLETGSKDWVLLLPLVLYRVRNTPGPHGLTPFEILYGAPPPMAHFFDTD ISSFATSP
TMQAHLRALQLVQEE 1QRPLAAAYREKLETPVVPHPFKPGDSVWVRRHQTKNLEPRWKGP
HIVLLTTPTALKVDGVAAWIHASHVKAAGPTTNQDLSDSPSSDDPSRWKVQRTONPLKIR
LSRGT

>GalLV

GIRPIQKFLDLGVLVPCRSPWNTPLLPVKKPGTNDYRPVQDLRE INKRVDIHPTVPNPYN
LLSSLPPSYTWYSVLDLKDAFFCLRLHPNSQPLFAFEWKDPEKNTGQLTWTRLPQGFKNS
PTLFDEALHRDLAPFRALNPQVVLLQYVDDLLVAAPTYEDCKKGTQKLQELSKLGYRVSA
KAQLCQREVTYLGYLLKEGKRWLTPARKATVMKIPVPTTPRQVREFLGTAGFCRLWIPGF
ASLAAPLYPLTKESIPFIWTEEHQQAFDH IKKALLSAPALALPDLTKFTLY IDERAGVAR
GVLTQLGPWRRPVAYLSKKLDPASGWPTCLKAVAAVALLLKDADKLTLGQNVTVIASHSE
S1VRQPPDRWMTNARMTHYQSLLLNERVSFAPPAVLNPATLPVESEATPVHCSEILAEET
GTRRDLEDQPLPGVPTWYTDGSSF I TEGKRRAGAP I VDGKRTVWASSLPEGTSAQKAELV
ALTQALRLAEGKNINIYTDSYAFATAHIHGAIYKQRGLLTSAGKDINKEEILALLEAIHL
PRRVAI IHCPGHQRGSNPVATNRRADEAAKQAALSTRVLAGTTKPQEP IEPAQEKTRPRE
LTPDRGKEF IKRLHQLTHLGPEKLLQLVNRTSLLIPNLQSAVREVTSQCQACAMTNAVTT
YRETGKRQRGDRPGVYWEVDFTE IKPGRYGNKYLLVFDTFSGWVEAFPTKTETALIVCKK
ILEEILPRFGIPKVLGSDNGPAFVAQVSQGLATQLGNWKLHCAYRPQSSGQVERMNRT IK
ETLTKLALETGGKDWVTLLPLALLRARNTGRFGLTPYEILYGGPPPILESGETLGPDDRF
LPVLFTHLKALEVRTQIWDQIKEVYKPGTVT IPHPFQVGDQVLVRRHRPSSLEPRWKGPY
LVLLTTPTAVKVDG I AAWHASHLKPAPPSPDESWELEKTDHPLKLR IRRRRDESA
>PERV
GRRGSDPLPEPRVTLKVEGQPVEFLVDTGAKHSVLLQPLGKLKDKKSWVMGATGQQQYPW
TTRRTVDLGVGRVTHSFLV IPECPAPLLGRDLLTKMGAQISFEQGKPEVSANNKPITVLT
LQLDDEYRLYSPLVKPDQN IQFWLEQFPQAWAETAGMGLAKQVPPQV IQLKASAAPVSVR
QYPLSKEAREGIRPHVQRL 1QQGILVPVQSPWNTPLLPVRKPGTNDYRPVQDLREVNKRYV
QDIHPTVPNPYNLLCALPPQRSWYTVLDLKDAFFCLRLHPTSQPLFAFEWRDPGAGRTGQ
LTWTRLPQGFKNSPT IFDEALHRDLANFRIQHPQVTLLQYVDDLLLAGATKQDCLEGTKA
LLLELSDLGYRASAKKAQICRREVTYLGYSLRGGQRWLTEARKRTVVQIPAPTTAKQVRE
FLGTAGFCRLWIPGFATLAAPLYPLTKEKGEFSWAPEHQKAFDAIKKALLSAPALALPDV
TKPFTLYVDERKGVARGVLTQTLGPWRRPVAYLSKKLDPVASGWP ICLKATAAVAILVKD
ADKLTLGQNITVIAPHALENIVRQPPDRWMTNARMTHYQSLLLTERVTFAPPAALNPATL
LPEETDEPVTHDCHQLLIEETGVRKDLTDIPLTGEMLTWFTDGSSYMVEGKRMAGAAVVD
GTRTIWASSLPEGTSAQKAELMALTQALRLAEGKSINIYTDSRYAFATAHVHGAIYKQRG
LLTSAGREIKNKEEILSLLEALHLPKRLA1 IHCPGHQKAKDP I SRGNQMADRVAKQAAQG
VNLLPMIETPKAPEPGRQYTLEDWQE IKKIDQFSETPEGTCYTSDGKE ILPHKEGLEYVQ
QIHRLTHLGTKHLQQLVRTSPYHVLRLPGVADSVVKHCVPCQLVNANPSRIPPGKRLRGS
HPGAHWEVDFTEVKPAKYGNKYLLVFVDTFSGWVEAYPTKKETSTVVAKKILEEIFPRFG
I1PKVIGSDNGPAFVAQVSQGLAKILGIDWKLHCAYRPQSSGQVERMNRTIKETLTKLTTE
TGINDWMALLPFVLFRVRNTPGQFGLTPYELLYGGPPPLAEIAFAHSADVLLSQPLFSRL
KALEWVRQRAWKQLREAYSGGDLQVPHRFQVGDSVYVRRHRAGNLETRWKGPYLVLLTTP
TAVKVEGIPTWIHASHVKPAPPPDSGWKAEKTENPLKLRLHRVVPYSVNNSSSZWZTPCG
QPELPZTLISHLVTYZLRYRYZYZQHSRGGSLGDLVAZI ICLPSISNPWSQZPGHTPRCT
PCLRVLRLPRTPKZZRILWKSSGFLLQAMELHNFZZWELEMASLSARQSKLLFCZQSYQL
ZS1ZLWPWEMERLATAGTKRCTKZANKLSFVRPRLLKNKFHZKRKTRKYSKVGKWY ILGN
SVLWRLWEKERICSDYSPQNRNSDGTSGCYRTKZGFGRTRTSNPRTEAISZPLZLQYNLW
I1SPHZAZHHYZNRGETFZPHPGSFSSSZILHDSRGYLFLLALLSFGPTLLZGNGZRREIQC
DKGTZRPMYMGIPKZAYPYZGFWKRHLHRDGSP IPPTPLZPHZSLZSNLZESISGTWLZQ
VVGMZYWINPLCFHLGFQPNZRLLRYGPNCPPGVLLSRKSSPZZI1ZLZ1ZSAKKRAHIPD
TSCNARIGSGCRRGNRNGCPNHRTATAGERTZZPTSNCNGRSPSPRKICQZPGGIPNLLI
ZSGSTEQKGVRSV ISKRRRVMCSLKRGMLLLCGSFRSYQ
>pt01-Chrl0r-17119458

GPVVTNPHNRTMSILTINLEDEYRLHQEKAAPDQD IATWLQQYPEAWAEMGGLGLAKHRP
ALFI1ELKPGTDPMRVRQPMPLEAKRGIAPHIRRLLDQGVLRPCHSPWNTPLLPVRKPNSG
EYRPVQDLREINKRVVDIHPTVPNPYTLLSTLNPKHQWYTVLDLKDAFFSLPLAPQSQKL
FAFEWNDPDRG I SGQLTWTRLPQGFKNSPTLFDEALHEDLGEYRRKHPE I ILLQYVDDLL



IAAETQEACIQGTKGLLQALGNLGYRASAKKAQICKTEVIYLGYLLKGGQRWLTDARKQN
VLQIPRPQSTQQVREFLGSAGFCZLWIPGFAELAKPLYQATRGQQPFNWTDEAELAFQQI
KTALLSAPALGLPDVTKPFHLYVDENKGVAKAV I TQNLGPWRRPVAYLSKKLDPVAAGWP
LCLZMIAAMALMVRDADKLVMGQELRVVTPHAIEGVLKQPPNRWMSNARLTHYQGLLLNP
LKIIFLPPTTLNPASLLPNPDLDAPLHDCTE ILAQVHGVREDLQDRPFPDADLVWFTDGS
SFMHQGQRYAGAAVTSETEV IWAEPLPPGTSAQKAEL IALTQALTLGAGKKLTVYTDSRY
AFATAHIHGAIYRERGLLTAEGKE IKNKQE I LALLTALWRPEKLAIVHCPGHQKLTTPTA
QGNFLADQTARNVAKAPSQLLALQLPDLGPRDLPYFPEYSEQDLQW IDKLPLKQIQNGWW
TDTNDQT ILPEKLGQQVLEHIHRTTHLGARRMIDL IRRSKLKIRHIDETASSIVTSCKVC
QLNNATPKSQAAAGTRLRGTRPGIYWEVDFTEIKPGKYGYRYLLVFVDTFSGWTEAFPTK
RETAQVVAKKILEDILPRYGFPIQIGSDNGPAFVAKVSQDLAS ILGANWKLHCAYRPQSS
GQVERMNRTLKEALTKLTIETGANWVVLLPIALFRAHNTPYKLGLTPYEIMYGRPPPLVP
SLKDDLLKSETENVSEFLFSLQALQKIHQE IWPKLRELYETSPPPTPHPYQPGDWVLVKR
HRQETLEPRWKGPLQVLLTTPTALKVEGIASWIHYTHVKPVDPTSDLLGP I TAAAAEAPD
TWTVDRAKNNPLKLTLHRQHNSLQTCS

>HERV-T
NTLLLDLQTLFPRVSAESNPPGLAKHHPPVVIELLATAIPVQAKQYPTSQQAREGINPHI
QRLLQAGILTPCQSAWNTPFLPVQKPGTNDYWPVQDLRDVNKWTVAVHPT IPNPYTLLSL
LPPEHTVYTVLDLKDAFFAIPLAPKIQPIFAFKWTDPRSGDTTQLTWTQLPQGFKNSPTL
FGEALQQDLTFRASHLNCTLLQYVDDILITTETMDGCLQHTRDLLYLLQELGYGVSAKKA
QLCLPRVSYLGYKINKGKRALTSARKEAILRIPTPATKRQVHEFLGALGYCRLWISGFAE
ITKPLYTATKGNGPL IWTDTEEQAFQNLKKALTAAQALALPNISKPFHLFVHESQGVAKR
VLTQTLGTWRGPVAYLSKKVDPVASGWPSCLAAIVATASLVQETDKLTLGONLTLTVPHA
VETZLRSASGKWMSNARILQYQSLLLDQPCLTFSPTRCLNPATLLPDPDSNTPVHDCQEL
LEATETGRPDLQDVLLRKADATVFTDGSSFLEQGIRKAGAAVTTETDVLWVQALPASTSA
QKAEL IALTQALRWVKDKRINIYTDSRYAFATVHVHGAIYZERGLLRSEGK I IKNKEEIL
ALLEAVWLPQQVAV IHCKGHQKENTAVARGNPKAVSAAREVALSSAPS INLLPAVSFPQP
DLPDNPAYSTEEEKLAANLRANKNQKGWWILPDSRIFVPPALGETLVSHLHSTTHLGTKL
AQLLRSCFKIPHLQSLTDQAVLWCTACAQVNAKQGPKPSPGHRLRRNSPGEKWE IDFTEV
KPHRAVYKYLLVSVDTFSGWTEAFATKNETANTVVKFLLNEI IPWYGLPAAIGSDNGPAF
TSSI1AQSVSKALNIQWKLHCAYQPQSSGQVECMNHTLKNTLTKL ILDTSENWVKLLPLAL
LRVRCTPYQAGFSPFEI 1 YGRAPP I LPKLKDAHFAE I SQANLLQYLQSLQQVQEILILPLV
ZEAHPSPVPDQMGPCHSFQLSDLVFVKKFQREGLTPAWKGPHTVILTTPTALKVDG I PAW
IHHSHIKKANKAQTETWVPKPGSGPLKLHLSRVKLLN

>ERV-3
APMQPCTQEEEKLLFRP I1DK I1PGVWAEDKPPGLAVNQALVVELKPGATPVQVCQYPLSQE
DIWGIYKHLKWLCDHGI 1 IQCQSPWNTPLLLVQKPLPGPGSDEY IPVQGLHAVNQATVTI
HPVVPNLYTLMGL ILASATWFTVLDLKDAFFCLYLAPVSQP IFAFZWDNSVTGTGGQLAW
TSLPQGFKNSPT IFGEALASDLKAYTPPNDNCALLQY IDNLLLAAPTQEDCYWGTQDLLH
LLWKAGYRVSKKKAQICHEKVKYLGFIVSQGERWLGHGZKQAICALPTPTTWRQIGEFLG
AAGFCHIWIPNFSLIARPLYEATREGEKEPLLZKADQKKVFKQIKEALTQAPALGLPDTT
KPFFLYVHELKGMAIGVLTQI 1GSWHRPVVYLSKQLTVVLGWPPCCKALATTTLLTQEAD
KLTLGQQLTIQVPHAVITLMDQREQHWLSNPTMTZYQGLLCENPRITLETVNTLNPATLL
PVKPGITFRDCGNVDEVFSSRGDLTDQPFKDPDVEYF IDGSSFVLEGVCWAGZAVVTLDS
VVEAZPQPAGTSAQKAELAALTRVLQLAEDKKISVYTDSKYAFATLHVHGAIYKERGLLT
ATGKE I1KWKEZ I LQLLDAVWIPEKVAAMHCRGHQRAGTSEAKGNRKADREAKWAAMVTPH
FKKEALAMPLLPEPPLQEVSSYSPNEKAVLPKKLEN I LKEDGGNFDGRSA IPKMVAPKFV
KZLHHELVGKTALETLLGRHFYVPRLTAITQAVCEQYLTCAQNNPZQWPTRPPGIQEIGT
MPCENLLMDTELPQAGSYRYMLVLVYTFSGWAKAFPTRSKNSZEVTKILLRNI IPRFGLS
VTLGSDNRLAFLAETI 1QELTRVLKIKWKLH

>HERV-E
SKLRATISFTEHGSLLLKLPGTGVIMTLMLPREEEWRLFLTEPGQE IRPALAKRWPRVWA
EANPPGLAVNQAPVL IEVKPGVQPVRQKQYPVLREALEGIQVHLKCLRTFRI 1VPCQSPW
NTPLLPVPKPGTKDYRPVQDLRLVNQATVTLHPTVPNLYTLLGLLPAEDSWFTCLDLKDA
FFSIRLAPERQKLFAFQWEDPESGVTTQYTWTQLPQRFKNSPTIFGEALARDLQKFPTRD
LGCVLLQYVDDLLLGHPTAVGWPREQMLYSGTWRTVGIRCPRKKAQICRQQVCYLGFTIQ
QGEHSLGSERKQV ICNLPEPKTRRQVREFLGAVGFCRLWIPNFAVLAKPLYEVTKAGDQE
PFEWGSQQQQAFHELKERLMSVPALGLPDLTKPFTLYVSESEKMAVGVLTQTVGPWPRPV
TYLSKQLDGVSKGWPPCLRALAATALLVQEADKL ILGQNLNIKDPHAVVTLMNTRGHHWL
TNARLTKYQSLLCENPHITIEVCNTLNPATLLPVLEIPVEHDCVEVLDSVYSGHQTGNYT
WMGAALSTHKKRDVQGMRWLWTLLLKPDRFPRALQLRKLNSLLFGPNSVKVRLTFTLTLD



MSFPFKCMEHYVKKRAYTLGEKTN INKKSCNYKQYGNPTRWLLY I AEDTSELPPWWVWG I
PALTRLKKQHLPFRASVTAPLLPQAPDLVPTYSKEEKDFLQAEGGQVMEEGW IWLPDGRV
AVPQLLGAAVVLAVHKTTHLGQESLEKLLGWYFY I SHLSALAKTVTQRCVTCRQHNARQG
PAVPPG 1 QAYGAAPFEDLQVDFTEMPKCGGNKYLLVLVCTYSGQVEAYPTRTEKAHEVTR
VLLRDL I PRFGLPLR 1 GSDNGLVFVADLVQKTAKVLG I TWKLHAAYQPQSSGKVERMNRT
IKNSLGKVCQETGLKWIQALPMVLFKIRCTPSKRTGYSPYE ILYHRPPP I LRGLPGTPRE
LGE I ELQRLQASGK I TQT I SAWVNERCPVNLFSPVHPFSPGDLVW I KDNVACLCPRWKGP
QTVILSTPTAVKVEG IPT IHHSRVKPAVPETWEARPSPENPCRVTPKKTTSPAPVTPGSL
VHARPKHAEAHHG IHFS I LDLYSKGFN

>gg01-ChrU-126703652

PLRAEDREGMQPV I DRF INHGLLVECESKYS T I LPVRKPDGSYWVVZNLRA INK I VEDL
YPLVANPYTLLTKLSTELMYFTVLDLKDAFCLPLAAESQLLFAFEWENPSTGRKSQLTWT
VLPQGFKNSPT I FGNQLAKDLEQWERPSNEGVLLQYVDNLL IATKTKEDCLKWT I SLLNF
LGLNGYRVSPQZAQVAQQQVTYLGZE I AAGMRTLGTAQKEG I CQTPEPRTSRELRTFLGM
MGWCHLW I PNYELLVKPLYVLLKSCPKDL IWDGETRRAFQQLKQELMKAPALGLPDVTKP
FLLFSYEKQG I ALGVLAQNVEPYQRAVAYFSKQLDEVSKGWPGCLRAVAALVVN I QEAWK
FTMGQK I TMLVSHVVSTVLEVKGFLKYZAVLVEQDDVE IMITNI INPASFLSGVTGEPIS
HDCLET IEAVYSCC I DLKEDPLEDGEDTWY TDRSSFVZQG I CKAGYAVFTLMRZLEAKAL
PPSRGHRRLRYSLNKGLEXXXXXXXXXXXXXXXXXXXKXXXXXKKXXXXXXXXXXXXAEE
MDNALADREAKQAAEGKVVEGSL I PDGK I QVDGEPRYSKEDWNL I SDLEGQVKEEGWAI T
PQGKL I IPTAILWAVVMAEHRKTHWGTEAL YKYLVZQVAAZNLSTTTRQVTQQCEVCLQN
NPKTGHRVQLGQ 1 GKGNYPGQQWQ I HFSELPRKGGYRYMLVLTDTFSGWPETYPQRTNKA
REVTK I LLQEV I PRFGVLGV 1 SSDRCLHFVAK 1VQQVSTLLG I DWQLHTPYRPQLSGQVE
KMNHZLKLQTVK 1GQEVG I PWPQALPLALLR IRTKPZTKEKLSPYE ILYGZPYAVQKGIS
MPVGDQVLSEYV I SLEATQKLKKT I FGTRAQGLDGLVHD I LPGNYVYVKSLSDSPLZPRW
EGPYQVLLTTHTAAKVEGL I PWIHHTRLKK IMRPQWTAEERPLRVV I KKNV
>HERV-ADP

NPLVWLREGNRGGLT I TPLQ I ELKQAEEVVCRKQYP I SLEGRKCLQPV I EEL IKDGLLEP
CMSPYNTP ILPVKSPGLYRLVQDLRT INQI 1QTRHPVMPNPYTFLRK I PYEHKWFRVVDL
KDVFWACPLDFRSRDLFAFEWENP I TGRKQZYCWTVLPQGFKFVQILENVLEESQTSRGT
QLLQYVDYLL I SGEKRARVSETTTNLLNFLGERGLZVSKNKMQFVEKEVKYLGHL INEGK
WR INPERLLE IMGLPLPKTKRELZNFFGLTHYYRLWMSYAQKTK ILYLKLLEEEPNPLZW
SPEE IQAVKELKQAL I TAPVLAFPPLEKPFHLFVTVDQGVALGLLTQTLGGKRQPVAFVS
KLLDSVSCRWPKCMKAVAATALLVEESQKLTFGGAL IVSTPHQVRN I LNZKARTWLMDSQ
ILKYEAILVEZDDLV I TDTCLNLASFLZKGEENKETSDHNCLN I 1EYQTKVRPDFREAPL
HVVLFVDGSSZV IDGRRHSRY TV I DENKHSLCEKGRLPNGWLAQTCELHALNQALNLLED
QEGTI'YTDSKYAHGVLHTFGK IWTEQGL INSRZKELVHGELVKQVLESLLLPAEVAIVHV
NDHQ I GNTVEA I GNRLADEAAKQASLEEE IRLFSL 1 PD I SKVVLRPQFTKEEKEELDK I G
VTQTEDGKWVLPAGREM I KPLMRELMS I LHKGSHWGPQALCDAILRNYVCIGIZTLTKQV
CGSCV 1 CQSLNKMLARKQAMGGRPPGLRLFQS 1QVDFREMPK I'VRLKYLLV 1VDHLSGWM
EGFPLPTATTRNVKI I LEZ 1VPRFGLAEN I DSDNGSHFTSRVLRG IMEGLQ IRWDYRTPW
HPPSSGKVERMNQTFKKH I TKL ILETKMPCTTCLQIALLS IRTAPRKDG I APYKLLYGLP
YLGRATDLPTMETKDQFLRNYLLAISSTLSSLRLKGLL 1QVPLEFMVTFQLGDLVLVKTW
KEDKLHPSRDGPYQVLLTTETAMRTAEWGWTHY TGQMTGKRDPRRERERPVKSARVTQEP
LKLTQKNLKRKYGLASSGS

>gg01-chrU-49656081

PVVWVKEGNRGGLR I TPLK IKLQEKYE I IRQRQYP I PFEGRMGLKPV 1 QGLLKDGLLEPC
MSPFNTP I LPVRKPDGSYRLVQDLRK INE IVQKRHPAVPNPYTLMSK I PNENRWFSV 1DL
KDAFWS I PLDHESRD | FAFEWEDPESGRKQQYRWTVLPQGFTESPFVLLLQYVDDLLLSG
PEKVEVKRATNELLNFLGKQGLRVSKNKLQYVEREVGYLGHLVSEGKRRITPERIQGI IE
LPLPRTQRELRKFLGVVGCCRLWIESYAQKTKRLYLKLLDGEPN I LEWTAEEKQL 1EELK
QSLITVPVLALPALNKPFQLFVTVDQGAALGVLTQEWGDKRQPVAYLSKLLDPVSQGWPQ
CIQAVAATALLAEESRK I TFGRRLVVTAPHQVKT I LTQKAGRCLTTCLNPATFLWKGEEK
EEN I EHNCLDL 1 ECQTKVRPGLQDTPLGEGKLLF I DGFSRVVHGKRYNGYAVVEGAEGE
REMGQLPNNWSAQTCELYALNRVLHLLKGEEGT I FTDSRYAYGVVHTFGK IWEERGL INS
KGKELVHEAL IRQILENLLLPTE IAVVHVKGHQKGNS I TAQGNR I ADKTAREAALQSZI I
MNYLVPEVPPPPPKQ I FSEKEKDTFRDLGA I ESEGKWILPDGSELLNKAVTRE ILTILHQ
GSHWGVQAMCDAVLRKYVSAG 'Y TLAKQVCRECAVCQRVNNKV IRSRPTGGREPG I RPFQ
SIQVDFTELPKVGRVKYLLVLVDHLTGWVEAFPSVFATANTVTKVILEQI IPRYGVVEH
DSHQGSHFTSQVLWKLMHTLE IKWEFHTPWHPSSSGKVERMNQT IKRHLTKLVLETRLPW
TKCLPLALLZ IRTAPRKDVGVSPYEMLFGLPYLGKKNE I PQFETKDAFLKLYTRVILLLI



SSQNPRTISINPPLEFPVHPFQAGDWVLTQMWKETKLQPDWEGPFQVLLTTETAVRTAEK
GWTHYTRVKASTSPDAWEAVGTEEPLKIRIRKRKL

>HERV-1

PQVSPKGFLTSLNLLTTADEKY IHPDVWSREENZGKLRILP IHIKLNTPHWEVVRRKQFP
IPLEGMLGLKP I IESLINDGLLEPCMSPYNTPILPVKKSDGSYRLVKDLRAINQTVQTTN
PVVPNPYTILSKIPYNHQWFTVIDLKDAFWACPWLESRDTFAFEWEDPQLGZKQWYQWTV
LPQGFMDSPNLFGQILEQVLDKVSVPKQLCLLQYVDDILISGED IEKEAGFSTHIFDHLQ
FEGLRVSKGKLQCMEPKVKYLGRL ISAGKRRIGPEWVEGIVSLPLPQTKQELRKFLGLVG
YCRLRINSHALNSKLLYQKLAQGKPEHLLWTSKEVDQVKELKGILITALALALPSLENTL
HLFVSVKNGVALGVL 1QEHRGCWQPMAFLSKILDLVTCGWPQCIQSIAATAVLVEESRKL
TFGWRLTVSTPHQVRAILNKKAGRZLTDSRILKYGAILLKKDEEHLCLDLIDYQTKLRPD
LGKIPFKTGRHLFIDGSSQL IEGKRHNGYPVIDGESLCIRTESRKLPNNWSAQTCELFAL
SQALKHLONQEGT I YTDSKYAFGVAHTFGKSWTECGLTNSKGHDLVHKEL I 1QVLDNLQL
PEEITAIVRVPGHQKSLSFESRGNNLTNQIAKQAAVSSETPMFHLTPCLPSPTAISFFSSI
EKEEZRZEPKEKTRMKTAVTRPKGNV IQARYVEDLVSTYLRTHWGSQAMCDAVLRVYGCI
RIYTLAKQVTDSCL ICKKTSKQILRKPPLGKRFRAKT ISKCSINYTEMPPIGHLKYLLVI
IDHFTYWVET IPHSNATTSNVVKALIENIVPRFGLIQSTDSDNGTHFTAYVIKKLAQVLD
ITKWKNHIPWHLSSSRRVERMNQTLKSHLTKLVLETZLPWTKCLPIALLRIRTAPQRDTGL
SPYEMLYGLPYLYSTANIPTFKIKDQFLKNY ILGPYSTFSSLKTKGLLAQAPPLEFPAHZ
RQPGDHVL IKGWKEGKLKPAWEGPYLVLLNTKTAVRTANEDGL I TPASKRRCHLQDHKPS
LQGSPQPN

>HERV-Hconsensus
PQVWDISTPSLATDHMPITIPLKPNHPYPAQCQYPIPQHALKGLKPVITRLLQHGLLKPI
NSPYNSP ILPVQKPDKSYRLVQDLRLINQIVLPIHPVVPNPYTLLSSIPSSTTHYSVLDL
KHAFFTIPLHPSSQPLFAFTWTDPDTHQAQQ I TWAVLPQGFTDSPHYFSQALSHDLLSFH
PSASHLIQY IDDLLLCSPSFESSQQDTLLLLQCLFSKGYRVSPSKAQISSSSVTYLGIIL
HKNTRALPADRVRLISQTPTPSTKQQLLSFLGMVGYFRLWIPGFAILTKPLYKLTKGNLA
DP IDPKSFPHSSFHSLKTALETAPTLALPDSSQPFSLHTAEVQGCAVRILTQEPGPHPVA
FLSKQLDLTVLAWPSCLRAAAAAALILLEALKITNYAQLTLYSSHNFQNLFSSSHLTHIL
SAPRLLQLYSLFVESPTITIVPGPDFNPASHI IPDTTPDPHDCISLIHLTFTPFPHISFF
PVSHPDHTWF IDGSSTRPNRHSPAKAGYAIVSSTSIIEATALPPSTTSQQAELVALTQAL
TLAKGLRINIYTDSKYAFHILHHHAV IWAERGFLTTQGSS I INASLIKTLLKAALLPKEA
GVIHCKGHQKASDP IALGNAYADKVARQAASSPTSVPHGQFFSFTSVTPTYSPTETSTYQ
SLPTQGKWFLDQGKYLLPASQAHSILSSFHNLFHVGYKPLARLLEPLISFPSWKSILKEI
TSQCSICYSTTPQGLFRPPPFPTHQARGFAPAQDWQ IDFTHMPRVRKLKYLLVWVDTFTG
WVEAFPTGSEKATAVISSLLSDI IPRFGLPTSIQSDNGPAFTSQITQAVSQALGIQWNLH
IPYHPQSSGKVERTNGLLKTHLTKLSLQLKKDWTVLLPLALLRIRACPRDATGYSPFELL
YGCTFLLGPNLIPDTSPLGDYLPVLQQARQEIRQAANLLLPTPDPQPYEDTLAGRSVLVK
NLTPQTLQPRWTGPYLVIYSTPTAVRLQDPPHWVHHSRIKLCPSDSQPNPSSSSWKSQVL
SPTSLKLTRISEEQ

>HERVH-RGH2
SIPPSTTHYSVLDLKHAFFTIPLHPSTQPLFVFTWTDPDTHQSQQLTWAVMLQGFRGSPY
YFSQALSHDLFLHPSLLLIQY IGDVLLVAPPELLNKTHFLLQHLFSKGYPSKAQMSSPSV
TYLGIILHKNTRALPADSVZLISQTPTPSTKQQLFSILGMVGYFRVRIPGFAILTKPLYK
LTKGNLVDP IDPKSFPHSSFHSLKTALETVSTLALPDIPTLFIHTAEVQGCAVRILTQGP
GSHPVAFLSKQLDLTVLGWPSCLHAASAATLILLEALKITNYAQLILYSSHNFQNLFSSS
HLTHILSAPRLLQIYTPFILPITIIPGLDFNPASHIILDTIPDPHDCISLIHLTFTPFPH
I1SFCPVSHPDHTWF IDGSSTRPNRHSPAKAGYAELVAL 1QALTLAKGLRVNIYTDSKYAF
HILHHHAVIWAERGFLTTQVSS I INASKKTLLKAALLPKEAGV IHCKGHQKTSDPIALGN
AYADKVARQAASSPTFVPHGQFFSFTSVTPTYSTAETSTYQALPPQGKWFLDQGKYLLPA
SQAHSILSSFHNLFHVGYKPLACLLGPLISFPSWKSILKEITSQCSICYSATPQGLFRPP
PFPTHKARGFAPAQDWQ IDFTHMPRVRKLKYLLVWVDTFTGWVEAFP IESEKATAVISSL
LSD 1 IPWFGLPFSIQSDNGPAFTSKSQAVSQALGIQWNLHIPZHPQSSGKVKPTNGLLKT
HLTKLSLQLKKDWTVLLPLALLRIRTCPRDAQGTPFELLYGRTFLLGPNLIPDTSPLGDY
LPVLQQARQESHQAANLLLPTPDPQPYEDTLAGRSVLVKNLTPQTLQPRWTGPYLVIYST
LTAVRLQDPPHWVHHSR IKLCPLDSQPNPSSSSWKSQLLSPTS

>HERVH-RTVLH2
ASLTIPRLZHTHCHLFPSSKPPSHPPLVSPLLNPQVZDTSIPSLVTDHAPLT I SLKPNHP
YPRQCQYP IPQHALKRLKPVITRLLQHGLLKP INSPYHSP ILPVLKPDKAYRLVQNLHLI
NQIVLPIHPMVPNPYTLLSSIPPSTTHYSVLDLKHAFFTIPLHPSSQRLFAFTRLTLTPI
RLQITWAVLPQGFTDRPHYFSQAQVSSSSVTYLSIILIKTHVLSLLIMSNZSPKPQFFTK



QQLLSFLGMVSAVR I LTQEPGPHPVAFLSKZLNLTVLAZPSCLRAAAATAL ILLETLKIT
NYVQLTLY I SHNFQNLFSSSHLMHYFLLPGSFSCTHSLLSPT IT1VPGPDFNPASHI 1PD
TTPDPHDCISLIHLTFTPFPHISFFP IPHP I TLDLLMASTRPNCHTPAKADYAIVQATSP
PLRTLISFPSWKS IPKE 1 TSQCS ICYSTNPQGLFRPPPFPTHQAZGFAPTQDWQISFTZH
APSQITXKYLLVZVDTFTGZVDAFPTGSEKATVVISSLLSD I IPRFGLPTS 1QSHSRPAF
I1GE 1 SQAFFQALSIQZNLY IPYSPQSSGKVEQTNSLLKTHLTSSATNLKRTRQYFYHFPF
SEFRPVLRMLQGTAHLSSYRYSFLLGPSLIPDTRP IWTVLQKTCHPYYLLSS
>HERV-Fc1

TKFPSRPQFP I SVEHRQGLKP I ITRLLQQHIL IPVNSRCNTPILP IRKASGAYRLVQDLR
1 INEAVVP I FPVVPNPYTLLSRIPPTTTHFTVLDLKDDFFT IPLHPDCYFLFAFTWEDPD
THVSSQFAWTVLPQGFRDSPHLFGQALAKDLSTCTLADSTLLLYVDDLLLCSPSLSVSQQ
DTAT ILNFLGKQGYRVTPHKVQLCTPTVTYLGISLTATTKSLTTDRVSL 1KDLQLPQDAD
K 1 LSFVGLVGFFRHWIPNFGVLAKPLYQAAKETPTSPLSDPALVARHFHRLQQCLLTAPY
VSLPNPLRPFHLYTDELQGVATGLLGQPVGPTYQVVAYLSRQLDPSTRGWQPCLRALAAA
AELTKEALKLTLSHPLTVYSPHRLTDVLSHKCLAHLAPSR IQLFHVLFVENPD I TLTASP
PLNPATLLP1EASEPPPVLSHSCPELLTSNPNSRLGLFDRPLSNPDSTLFVDGSSVLTPC
GRRQAAYAVVTHDKTVEAAALPLGTTSQKAELLALTRALLLSQGQRVNIYTDSKYAYSIA
HTHSVLWQERGFLTMKGTS I1VNGPL I HKPLNALQAPREVA I I HCKSHQHSKDPVAQGNNL
ADSTAKSLALTSAPAPAPAMFLSGSRTPAYSPQETFHL I SNLKGMTDQDGZ IWVDNR 1AL
PESQAQAI I TDVHKTLL 1GPKLLHQFLEP I FLCPGLQSL IHQVHQTCAVCSTVNTQGGLR
RPGPHHQLRGHQPGEDWQLDFTHMPRHKHYRYLLTLVDTFTGWIEAFPTARETGEVAVSV
LLEH1 1PRFGLPRSLQSDNGPAFVSK I TQQVSESLRVTWKLH I PYRPQSSGKVERANSLL
KEHLTKLTLETKLSWVTLLPLALTRLRAAPRGPTGLSPFELLYGRPFLLPGLPPTVSPPP
LASYLPYLTLLRDLLRKHADACLPEPTPSSPDAPVVLSPGDSVLLKELQSKTLTPRWSGP
YTVILTTPRATKLLGLPSWYHLSQLKKAPTQHDWSSKLTPTRLR I THPDLPHYASYS
>HERV-Fc2

PQVWDTNTPVVATHHKPVL IKLKDPLKFPAPPQFP I SLEHRRGLKP 1 1 IRLLQQHILITT
NSPCNTP I LPVRKASGTYCLVQDLRL INEAVIPTVPVVPNPYTLLSRIPPSRSHFTVLDL
KDAFFS I PLDPACYFLFAFTWEDPDTGVSKQLTWTVLLQGFRDSPHFFGQALAQDLARCP
LEASTVIQYVDDLLLCSPSETDCLKDTCTLLNFLGNZGYRVTPSKAQLCTSKVTYLGIRL
TPNSKGLTSDRISLLQNLQPPQDAED I LSFLGLVGFFRHWVPNFGVLARPLYQATKQTPL
GPLSEPKLVANLFNKLKNCL I TAPVLSLPNPLRPFHLFTDEREKVATGLLAQLVGRTHQP
VAYLSKQLEPTVQGWQPCLQALAAAAKL TKEALKL TLGHPLTVFSSHRLQDLLSHKCLSH
LTPSRLQLFHLLFIENPHITLTTSPTLNPATLLPCPEQDPASLHSCSZ ILSTLPPAHLSL
QDNP I LDPHQTLSVDGSS I STPQGQRRAAYAVVTSSQVVEAKPLPTG I TSQKAEL IALTR
ALTLSKNKKVNTYTDSKYAYL IAHTYS ILWQERGFLTTKGTP IVNGPL IEKL IQVLKAPT
QVAI IHCKSHQNSKDP I SLGNNFANTTARATALLAPSPTPVCFLSPAYTPDYSPEELVHL
MGRSGVKTNSNERFHSHTPNKSNQGW I FVDDRVVLPCSQKKL I LTDMHRSLH I GPKALYN
FLEP I 1YHPSLYSLLKQIHQECHVCTVANPQGKLKLPGPCHQLREHQPGEDWQVDF I HMP
RTKSSV 1 APGPSDFLLRLLYRKALPDSPSQDGSLCFQE I GSLGPGAVDHACNPRTLRGRG
GQITZDREFKTQPEQHEETPSLLK 1QIRSSPSPSPSPHGLPLNGAQAGVQWPDLGSLQPP
PPSCLPWPPKVPRLQPLRLPRRG

SHERV-W

N1GEGTPVCCPLLEEG INPEVWATEGQGRAKNARPVQVKLKDSTSFPYQRQYPLRPKAQQ
GLQKVKDLKAQGLVKPCSNPCSTP I LGVQKPNRQWRLVQDLR I INEAVPLZPAVPSPYTL
LSQ I PEEAEWFTVLDLQDAFFC I PVHPDSQFLFAFEDTSPTSQLTWT I LPQGFRDSPHLF
GQALPRLEP I L1PGHLSFGVDDLLLAAHSETLCHQATQAFNFLATCGYMVSKPAQLCSQQ
YLGLKLSKGTRALSEEH QP ILAYPHPKTLKQLRGFLGV IGFCRKWIPRYGE IARSLNTL
IKETQKANTHLVRWT TEVEVAFQALTQAPVLSLPTGQFSSYVTEKTG I ALGVLTQRGMSL
QPVAYLTKE IDVAKGZPHCLRVVVAVAVLVSEAVK I IQGRDLTVWTSHDNG I LTAKGDLW
LSDNCLLKCQALLLEGPVLRLCTCATLNPATLPDNEEK IKHCQQV 1SQTYATRGDLLEVP
LTDPDLNLYTDGSSFVEKGLRKVGYAVVSDNG I LESNPLTPGTSAQLAEL IALTWALELG
EEKRANIYTDSYAYLVLHAHAA IWKEREFLTSERTP IHQEA IRKLLLAVQKPKEVAVLHC
RGHQKGKERE IENCQAD I EAKRAARQDPPLEML 1KQPLVZGNPLRESPSTQQEKQNGEPH
EDSFLPSGRLATEEGK I LLPAT 1QWKLLKTLHQTFHLG I DSTHOMAKSLFTGPGLFKTIK
QIVRACEVCQRNNPLPYRQAPSGEQRTGHYPGEDWQDFTHKPKPQGFQYLLVWDTFTGWA
EAFPCRTEKAQEV IKALVHE I I PREGLPRGLQSDNSPAFQATVTQGVSQALGRYHLHCAZ
RPQSSGKVEKMNETLKGHLKKQTQETHLTWPALLP IALKR I CNFQKAGLSPYEMLYGRPF
I TNDLVLPKTANLVAD I TSLAKYQQVLTLQGTYPZEEGKELFHPCDMVLVKSLPSNSPSL
DTSWEGPYPV ILSTPTAVKVAGVESWIHTLESNPGYCQRNLK IRRQR

>HERV-FRD



LTHGLISCNSPYNTP ILTVKKTNGEYRLVQNLZV INEAVVR IHPMPQPLCNSRRFPDAQW
FSVLDFKNFFCIPLDPSSQF IFVLELENEKGRSZQLTWTVLPQGFRDSPHLFGQALARYL
QDLSLYMGGHLLQYMDDLL ICSPTRELGIQHLNFLADRRYKVSKAKTQLLRQAIQYLGI1
MSLKEHKLSAEZIQAILRITPTTQKQFZAFLGITRYCRLWILECGGI IKSLYQALKEGTN
RDTIWEKNQEQAFRZLKTALSQAPALELPILTKPFQFFITEKAGIALGVLTETFGPVKHA
VGYFSKNLDPAAQWWPHCLKVVGTAALILEEDFNITMGQS IWLLMSHQ IDPLLNLKGPZW
LTDNTLIKYQVLLLENPQVTVEQCSTINPALLLPLPGDDNSTYSCCEILNKIYASWEDLK
DQP IDNPDK IWFSDGSSFVRDGTRYAGYATESHHQVVETKALSPGTSVQLAEFITLTRAL
KLGERKRITIYTDSKYAFLVLHAHMAIWKERRYLTAQDAPIKYGSQVLELLEAAHLPQEV
AVEHCEGHHRGFYZTTWGNRLADKNAEEAAMSNDTFMGDLFLSLPSELPFLQYTKEEIDW
SSQHGYKEETSGWYRLEEFS1YLPMESLQGKAFHWEVDGE I GGEMKKLAGRWRKVWGILV
DAELVVGVCLVSLLVRVYSESTLQTVLGRAPISIPFFFSAIMQIGAIPIKVILEKMGPKM
EPPNGVIKSFYNFFHLAKDSLGQICKZVFSGKGLNKT IQQVCQAYTLCT INNSQRGKPPP
LISPIQRRSTYPGEDWQMDFTHLPAGFRZKYLLVCVDTFTKWVEACSTKTEKAQEVAKFL
LKEC I SWFELPRSLQSDNGPSFISZVTQQVSRAVSKHKCTFTLPGDQPSGKVERTKETLE
HILNKLCQKTAQPWVDLLLLAPLWIHIAPQTPLQLIPFEALYGKPFLYSDLMLDEKTAKI
TYCVSSLAGFQQALQEFWLQRKPKSEGEKYQPLYPPGSLVLIKAWRDGTLNSQLTPVRRG
LFTLRAIKVSEIVSWIHHLSEAMERLQNTRSGSNALSSRTHLRGT

>MER41ike

PILLLQDRLFVSSLETNINPEVWATQGE IGQARTSTLIWIHLKDLTSFPNQKQYPLKPEV
RKGLEAT IDNLRMQGLLKLCNSPCNTLTLGVQKPNKEEWRLVQDLHT INKAVVS IHLVVP
NPY ILGTKWFTVLDLKDAFFLHTII1PSSQYLFALEDPSNRTTQLTLMVLPQGFZDSPHLF
GKVLSKGLSEFLYPQVKVLQYVDD IPLGFPSEKISQEGRKALLNYLANRRYKVSKSKSZL
CQTSVKYZGLVLSDGTRMLGEERIKPISFLPLPQTLNQLRRLLGITGFCRLHTPGYGVTV
ZHFYHLIKETKAAKSHSL I CKEAAKRTFLVNPEYVRQVSVNLESLFCQGZKHAPMTQPQE
ILMTCSQGGQSSLVLY ILGRYETPINICKMN IVQSGEVGQLEAKAEKLKVRRGLSGHRZI
RDKRMIPLSFZLASPNEAIRYAFILASSGL ILNRMGGSLPZVVSSLTFTFSLVILGPQDZ
FSFYRPVKTSLAKGTSLSLP IRELFNLYVLERKRMALGVLTZAQGPAQQPIGYPSKEFNL
VAKRWSACRQAVALVALLVPEATKLTKGNNIAIHTPHNVAELLSSGESLDYGQLLPQIIS
SAIRGICSPVKKLSLPKPSHLLPSESWGAN I TANTSANLHSQRGPERNPLRETTLDSLWR
SSFVEQRIQKAGYAAT ILNNIIESTLLSWAQSQIAEL IALKRRLELSKGKAVNISTDTKY
AFLVPSAHAT I ZKERDFLTPMGLPLNT IRILTRLLSL IFLPWEVAI IHCKGQQKGTYKIA
EGNKLAEQAAKLSVKGPE I SDPLEPPL IERLHKRNKTSVFLCGDGMGHFLNIPFSPQDGC
NERMANF 1 YQLPDNEKHKTLHQAFPLGQDKTYLLAQRLFTGKNLLKMAKQVANALKTALK
1 I1PSIDGFFPLEPKDCEATHKDWQMDFTHIPMIRGLQFLLVWVDTFTNWVEAFPCCTENA
SEVRKVLITEKIPHFGLPWYLQTDYGSCFKAVVNQAGAGGARSSKTYKTVFSAWRPQFSE
KVEKTSDI IRKLSQETHLPQI I LHVALLCVRHTPLKLGLNLLSLFEMVYRZPFLTNDCLL
DQZTSDLIKHVTSLAICQQELKQLLEAQSHEPRPPLFDPGDLVL IKALLSLSSTLGLKLK
GCYTVLLPTPTAVKVTGIDSCINYTZVKAZGTDRITSFDPEEHPSSSVMKSDPKLKTTKD
>WDSV
DPIDCPYEKSGTKTTQDVITTKNAEIMVTVNHTKIPMLVDTGACLTAIGGAATVVPDLKL
TNTE1TAVGISAEPVPHVLAKPTKIQIENTNIDISPWYNPDQTFHILGRDTLSKMRAIVS
FEKNGEMTVLLPPTYHKQLSCQTKNTLNIDEYLLQFPDQLWASLPTDIGRMLVPPITIKI
KDNASLPSIRQYPLPKDKTEGLRPLISSLENQGILIKCHSPCNTPIFPIKKAGRDEYRMI
HDLRAINNIVAPLTAVVASPTTVLSNLAPSLHWFTVIDLSNAFFSVP IHKDSQYLFAFTF
EGHQYTWTVLPQGFIHSPTLFSQALYQSLHKIKFKISSEICIYMDDVLIASKDRDTNLKD
TAVMLQHLASEGHKVSKKKLQLCQQEVVYLGQLLTPEGRKILPDRKVTVSQFQQPTTIRQ
IRAFLGLVGYCRHWIPEFS IHSKFLEKQLKKDTAEPFQLDDQQVEAFNKLKHAITTAPVL
VVPDPAKPFQLYTSHSEHASIAVLTQKHAGRTRP IAFLSSKFDAIESGLPPCLKACASIH
RSLTQADSFILGAPLIIYTTHAICTLLQRDRSQLVTASRFSKWEADLLRPELTFVACSAV
SPAHLYMQSCENNIPPHDCVLLTHT ISRPRPDLSDLP IPDPDMTLFSDGSYTTGRGGAAV
VMHRPVTDDF I 1 IHQQPGGASAQTAELLALAAACHLATDKTVNIYTDSRYAYGVVHDFGH
LWMHRGFVTSAGTP IKNHKE IEYLLKQIMKPKQVSV IKIEAHTKGVSMEVRGNAAADEAA
KNAVFLVQRVLKKGDALASTDLVMEYSETDEKFTAGAELHDGVFMRGDL 1VPPLEMLHAI
LLATHGVSHTHKGG IMSYFSKFWTHPKASQT IDL I LGHCQ I CLKHNPKYKSRLQGHRPLP
SRPFAHLQIDFVQMCVKKPMYALV I IDVFSKWPE I IPCNKEDAKTVCD ILMKD I IPRWGL
PDQIDSDQGTHFTAKISQELTHSIGVAWKLHCPGHPRSSGIVERTNRTLKSK I IKAQEQL
QLSKWTEVLPYVLLEMRATPKKHGLSPHE IVMGRPMKTTYLSDMSPLWATDTLVTYMNKL
TRQLSAYHQQVVDQWPSTSLPPGPEPGSWCMLRNPKKSSNWEGPFLILLSTPTAVKVEGR
PTWIHLDHCKLLRSSLSSSLGGPVNQLLS

>hg15-chr3-152465283



PTDIGRIKSVQPMKVQIDHPKPLPKLPQYPLKSEAIQELZPIVEDL IKQGL ILPCRSPCN
TPI1LAVKKPRMRLKICSRFTGNNKIVIPRFPVVPNSNILLSNVPTFQVFT I IDLCSAFFS
IPVYKESQYZFAFTWZNQQYTWPVMPQGFQSPFYFSQALHQDLMTLQLPQONSTLIQY IDE
YMLPTKECSVMDSVYLLQQLSYKGHKASVEKLKFSRQKVHHLGCDLAAEGISLSTKRITA
1QSFPZPATKRQLRSFLGLAGCCRFZVPIFSLIASPLYELTNNAIPEPLPWEDSHEQAVG
QIKLTLQQPSSLGLPNYTKPFTLFVHECNNQALGVLAQEHGGEHRPIAYYSLQLYPVTKA
YPNZLKAAAAVAKLVETSSDLVLGNELNLQITRCVKS IKFQPNPHFSYSRLTSYELLLLS
PSNLHLKTVIYLTLILLSLPNDGEDHNCVSVMIDLALCPHRNRTLNCNNPCGDYZIMGVG
LFHAVLMIVNSLMRSDGF IKGNSPAHALVCHHVRRYFATHSLLLPQPCGTVSZLKTSFLH
KWPSLRYVFISSENRI ILVVSEIVALHVDFZDTPLDNPEL I FFIDGSYVRNSEGKFQARY
TVTTQNEL IEKGTLPQFKLAQPAELFALTZVCHIAKDKSYNIYTDSRCAFGILHDFGMI1Z
KLZGFFTSSGTPIKNZLKVDELFSAILLLLQVAVVKIEAHTCRTELESQDNALADVYAES
GSAETVKICNLNELHKINPSQLPYDDLFNKQCNASHLEKQNWYLKGCKFNVKQTHSPDSC
LVLPESLKLPLLKALHSTTHHGTDKMIQLEKNTGGVTSKTAKMVYNQCLTCQSNNPGKTI
KVSGNICLPPDGVFZHLQIDFIQLSPSMGYQY ILAIVCMFSGWIEAFQCSKADAVKKLEN
LFPFLGDPEKSSSDRGTHFIGQV IKQLNKVLPMQRHYHCPYHPHSSEKVERTNV I LKLQL
AKLTESIGLPWPKVLPLALMAIRSTFIGKHKLTPYEIVTGRPHASPALLNSDITKYCKAL
MHYAKVYFCQVKETFZDPLTEQSDPPHGLEPGDWVFWKQYQRKT I FEPCWKGPYQVLTTH
TAVKLQGLEPWVHVSQLKRTPSDLWNCTPVGDFDKVDQGNLSPGRDPS

>Xenl
QTEAISLCSVPLLLFTDLTAISDCNIPAHVLSRIPPVLWSQGPED IGRLRVPPVAVCLKE
GAVLPRKPQYPLKPAQSES INKQLQTLLENGAIKRQSSPCNTPLFPVKEKGKAGEPDKYR
LVQDLRAVNEATVMETPLVSNPHTILSGIPPSATHFRAVDLTNAFYSIPLREDCQYLFAF
THERQQYVWTVLPQGAQNSPTHFSLALTSILDSWISSHPEITLLQYVDDLLLCAPDLPTC
EASSTDLLSFLADQGCKASKEKLQWCQTTVVFLGQCISQGTRHITEGRIKTLQDIPLPKG
HKPLHAFLGL ISYCRSWIPEASLLMQPLYDVLKSDPFTMTPAAEDSFHTLKSILSIAPAL
GLPDYEKPFKLFVSERQGHALGVLAQSYGQRIRPIGYFSGQLDNVAKGSPSCMRAVYAAR
LLLDKTADL ILGHECTLLAPHDIAAILNQTQPKHMSAARPTAQCAVLLPDNVTLQRCTIL
NPSTLLPIPEPGGVEGHAVDFHDCFELMQQETAHLPTVSDTALDNPDLTLFVDGSRFSDA
SGKFHTGYAVTTTDSVLEAQPLPASCSAQEAELKALTAACKLAAGKRAN IFSDSRYAQGY
ALDFGTIWKTRGYLTATGSP IKNGRSVADLMEALTLPEQVAVLKVKAHGRLTSPEAIGNH
LADTTAKEIAVAPLPDAPPLTTSTPLSKLHSWTVLTNYKLAKPQPAPKKSTDGSARGQLYV
KTAYSCNKKPCIPRSLYPSLVQWAHGPTHVSKNLMNNL ISKLYFAPGITTLTRNYTAACT
1CAQCNPGRMEKPPVLNLAKPLYPFQRIQIDHIQMPRCGRFEYVLVVVDMFSGWPEAFPV
ANMTAKTTAKKLLSEIVCRYGVPEVIESDQGPVFTASVTKD IWTALGVTLHFHTPYHPQS
SGKVERMNGTLKTKMLKMSQDSGMLWPDSLP IALFSVRYTPRGVNNLSPFE I LFGCAPRL
GCYFPQTLQLQFDVLNEYVCQLSNELSKVHGQVFSSIPDPTSVEGSHSLVPGDWVLVKKF
LRKSSLEPRFDGPFQVLLTTATSVKLDGKNTWIHASHCKKSAPPASPASDSDSAPDSILP
ASP

>ALV
TVALHLAIPLKWKPDHTPVWIDQWPLPEGKLVALTQLVEKELQLGHIEPSLSCWNTPVFV
IRKASGSYRLLHDLRAVNAKLVPFGAVQQGAPVLSALPRGWPLMVLDLKDCFFSIPLAEQ
DREAFAFTLPSVNNQAPARRFQWKVLPQGMTCSPTICQLVVGQVLEPLRLKHPSLRMLHY
MDDLLLAASSHDGLEAAGEEV ISTLERAGFT I SPDKIQREPGVQYLGYKLGSTYVAPVGL
VAEPRIATLWDVQKLVGSLQWLRPALG IPPRLMGPFYEQLRGSDPNEAREWNLDMKMAWR
E1VQLSTTAALERWDPALPLEGAVARCEQGAIGVLGQGLSTHPRPCLWLFSTQPTKAFTA
WLEVLTLLITKLRASAVRTFGKEVDILLLPACFREDLPLPEGILLALRGFAGKIRSSDTP
SIFDIARPLHVSLKVRVTDHPVPGPTAFTDASSSTHKGVVVWREGPRWE IKE IADLGASYV
QQLEARAVAMALLLWPTTPTNVVTDSAFVAKMLLKMGQEGVPSTAAAFILEDALSQRSAM
AAVLHVRSHSEVPGFFTEGNDVADSQATFQAYPLREAKDLHTALHIGPRALSKACNISMQ
QAREVVQTCPHCNSAPALEAGVNPRGLGPLQIWQTDFTLEPRMAPRSWLAVTVDTASSALI
VVTQHGRVTSVAAQHHWATAITAVLGRPKAIKTDNGSCFTSKSTREWLARWG IAHTTGIPG
NSQGQAMVERANRLLKDKIRVLAEGDGFMKR IPTSKQGELLAKAMYALNHFERGENTKTP
1QKHWRPTVLTEGPPVKIRIETGEWEKGWNVLVWGRGYAAVKNRDTDKV IWVPSRKVKPD
VTQKDEVTKKDEASPLFAG I SDWIPWEDEQEGLQGETASNKQERPGEDTLAANES
>gg01-chrl1-156168845
RATVYHRALHFAIPLHWKREASPVWVYDQWPLPTDKLAALTQLVSRELEAGHIEPSLSRWN
TP1FVIRKPLGSFRLLHDLQAVNAQLVQFSPVQQGDLSLAAVPRGWPLMV IDLKDCFFSI
PLAEQDREAFAFTVPVRNNQGPAQRFQWKVLPQGMACSPT ICQLVVNT 1 1APVRRDMPDC
QIVHYMDDLLLAAPTGSQLQALEARVSGALTGAGFTISQEKVQRGPGIEFLGYKFGSSTV
IPEGLEIKPHVTNLWDVQKLVGAIQWVRGALG IPPRLMKALYDQLKGSDPRERREWTPEM



DAAWQEILSLCSTASLSRWTPGIPLEGAVTRCQDGAVAV IGHALGSCPQPLRWLFPAVRA
FTPWVELLSLLLSKARTAAFRDFGKDLD IVHLPRFFRDSQILPDEILLALHGMGGKLRYA
GSLPIFELARPLWVSLRLRVVASPLDGPTVFTDASSLTGQGAVVWKNQTGDWE IRTFQDH
GVSVQTLEAWAVAMALLLWLETPCNVVTDSAFIAKMLLRMGQEGP IPPHYCGSPQFNDTD
LANETVDNVGKKVACV ICRLNVSLPWEPQELLLLGSQGVPNDTWVNTTWLSPGCI1GFAKV
PNHNYSLLDS1SQKGPYWYSRINRSDPFTDVFPRDRTHITGEKSTAVTRQTKPHSCCLTT
APGIWISVDTTVTIARPDGFPRNLTCSGYNAGGSNTSGCCVGPALRGQGEGRTSG IMTQL
KHCRQVF I1CGDHAWQG I PVKLVGGPCYLGQLTVLSPKVSEWLQIMNRTRMRTKRDLQQLS
PNCSDEVRLWGMTARVFASLFVP IGAAQVLKE IERLACWSVKQANATTLVLNEMLEDMNS
IRRALLQNWAAIDFLLLAQSHGCEDVEGFCCFNLSDHSAS IHKQLQWMQGHTQKIKVLAD
PFGEWLESLFGELEPWLKQMLKTLIVGLAIFLAIMLSSMLCSAS

>MPMV

LTAAIDILAPQQCAEP ITWKSDEPVWVDQWPLTNDKLAAAQQLVQEQLEAGHITESSSPW
NTP1FVIKKKSGKWRLLQDLRAVNATMVLMGALQPGLPSPVAIPQGYLKI 1 IDLKDCFFS
IPLHPSDQKRFAFSLPSTNFKEPMQRFQWKVLPQGMANSPTLCQKYVATAITHKVRHAWKQ
MY 1 ITHYMDD ILIAGKDGQQVLQCFDQLKQELTAAGLHIAPEKVQLQDPYTYLGFELNGPK
ITNQKAV IRKDKLQTLNDFQKLLGD INWLRPYLKLTTGDLKPLFDTLKGDSDPNSHRSLS
KEALASLEKVETATAEQFVTHINYSLPLIFLIFNTALTPTGLFWQDNP IMWIHLPASPKK
VLLPYYDATADLI ILGRDHSKKYFGIEPST I IQPYSKSQIDWLMQNTEMWP IACASFVGI
LDNHYPPNKLIQFCKLHTFVFPQI ISKTPLNNALLVFTDGSSTGMAAYTLTDTTIKFQTN
LNSAQLVELQALITAVLSAFPNQPLNIYTDSAYLAHSIPLLETVAQIKHISETAKLFLQCQ
QLIYNRSIPFY I1GHVRAHSGLPGP IAQGNQRADLATKIVASN INTNLESAQNAHTLHHLN
AQTLRLMFNIPREQARQIVKQCPICVTYLPVPHLGVNPRGLFPNMIWQMDVTHYSEFGNL
KYIHVSIDTFSGFLLATLQTGETTKHVITHLLHCFS 1 1GLPKQIKTDNGPGYTSKNFQEF
CSTLQIKHITGIPYNPQGQGIVERAHLSLKTTIEKIKKGEWYPRKGTPRNILNHALFILN
FLNLDDQNKSAADRFWHNNPKKQFAMVKWKDPLDNTWHGPDPVL IWGRGSVCVYSQTYDA
ARWLPERLVRQVSNNNQSREZFSPZDRSFPCSQIZTS 11 1SSGAZZYYLKYLKFKPVLEI
RVKPWQKYNKNMVNLVTVLEDMFPPHRLTLLQLFLALLILLIQZQTPZNGSVCQLPLPLA
IHIZEVVPVNATRSHMILYMPLAITTINNVTLVIKHISLPLZLEIELLPLVTGMSLQYZG
LVTTSLQQAVPMVKRAKWSVGIADLLFIYLMEEGLKIRPATLZZIKSLRNCTGRCSQNFL
TILWPCPKPVVKKKLTHTLLISLPLY IVYSMLPNPVZPKIAGCAYSQEIPFLLPCPIMIH
SALTLPVYLITPALZPPLFZYSPLTSLIPIAFTLIIKTTHLTZMZVZLALLIALATITFL
QPPNPLIPYAPQTARFLYAVTIRHTLIYPQIGREVVYLLLFCPIZTSFQVVSLSPFQLLI
IFZAKPKEQSNLSPCSZGZVZLLQYLLGLLVZGFPSLNIQNYLINZYQMFKLFLALYKIS
KIRZTLZQKZYCKTEEDZ I YLQQSREVSAZPYRKNVVSTP INLESSETRLKTYKTTZKDA
EDNZSTTHFGPVFMDSSLMLCPYZALCFAYCLCYLSVQLFSTSLZPLLNIKLRASRPNLY
KST1TALNKKTVVAHIZPZHRPPPLZARLDSQZRVREZHFSLTZDRRAVKATAZSNDGZZ
ZQEMYHSNLRQAQPPRDVSFVFYNZKGZHVRSRAARMMSWPLFALAPCYEFKMAYFLVLL
RLTFPPARMFPALGLTWLSLLCYZACAQYLSPPTCCLCIZGNTLPPLNETZSEHCLVSIS
CVSCSLQFPLPPPGSYCZSRGSGQFSFSVRSRAARMMSWPLFALAPCYEFKMAYFLVLLR
LTFPPARMFPALGLTWLSLLCYZACAQYLSPPTCCLCIZGNTLPPLNETZSEHCLVSISC
VSCSLQFPLPPPGSYCZSRGSGQLAPNVGHEX

>JSRV
MMHMGALQPGLPTPSAIPDKSY I 1VIDLKDCFYT IPLAPQDCKRFAFSLPSVNFKEPMQR
YQWRVLPQGMTNSPTLCQKFVATAIAPVRQRFPQLYLVHYMDD I LLAHTDEHLLYQAFSI
LKQHLSLNGLVIADEKIQTHFPYNYLGFSLYPRVYNTQLVKLQTDHLKTLNDFQKLLGDI
NWIRPYLKLPTYTLQPLFDILKGDSDPASPRTLSLEGRTALQSIEEAIRQQQITYCDYQR
SWGLY ILPTPRAPTGVLYQDKPLRWIYLSATPTKHLLPYYELVAKI IAKGRHEATIQYFGM
EPPFICVPYALEQQDWLFQFSDNWS IAFANYPGQ I THHYPSDKLLQFASSHAFIFPKIVR
RQPIPEATLIFTDGSSNGTAAL I INHQTYYAQTSFSSAQVVELFAVHQALLTVPTSFNLF
TDSSYVVGALQMIETVPIIGTTSPEVLNLFTLIQQVLHCRQHPCFFGHIRAHSTLPGALV
QGNHTADVLTKQVFFQSAIDAARKSHDLHHONSHSLRLQFKISREAARQIVKSCSTCPQF
FVLPQYGVNPRGLRPNHLWQTDVTHIPQFGRLKYVHVS IDTFSNFLMASLHTGESTRHCI
QHLLFCFSTSGIPQTLKTDNGPGYTSRSFQRFCLSFQIHHKTGIPYNPQGQG IVERAHQR
ITKHQLLKQKKGNELYSPSPHNALNHALYVLNFLTLDTEGNSAAQRFWGERSSCKKPLVRW
KDPLTNLWYGPDPVL IWGRGHVCVFPQDAEAPRW I PERLVRAAEELPDASDATHDPE
>MMTV

MIGAITESNLFADQ I SWKSDQPVWLNQWPLKQEKLQALQQLVTEQLQLGHLEESNSPWNTP
VFVIKKKSGKWRLLQDLRAVNATMHDMGALQPGLPSPVAVPKGWET I I IDLQDCFFNIKL
HPEDCKRFAFSVPSPNFKRPYQRFQWKVLPQGMKNSPTLCQKFVDKAILTVRDKYQDSY I
VHYMDD I LLAHPSRSIVDEILTSMIQALNKHGLVVSTEKIQKYDNLKYLGTHIQGDSVSY



QKLQIRTDKLRTLNDFQKLLGN INWIRPFLKLTTGELKPLFEILNGDSNPISTRKLTPEA
CKALQLMNERLSTARVKRLDLSQPWSLCILKTEYTPTACLWQDGVVEWIHLPHISPKVIT
PYDIFCTQL I IKGRHRSKELFSKDPDY IVVPYTKVQFDLLLQEKEDWP I SLLGFLGEVHF
HLPKDPLLTFTLQTAIIFPHMTSTTPLEKGIVIFTDGSANGRSVTY IQGREP I IKENTQN
TAQQAEIVAVITAFEEVSQPFNLYTDSKYVTGLFPEIETATLSPRTKIYTELKHLQRL IH
KRQEKFY IGHIRGHTGLPGPLAQGNAYADSLTR ILTALESAQESHALHHQNAAALRFQFH
ITREQAREIVKLCPNCPDWGHAPQLGVNPRGLKPRVLWQMDVTHVSEFGKLKYVHVTVDT
YSHFTFATARTGEATKDVLQHLAQSFAYMG I PQKIKTDNAPAYVSRS IQEFLARWK 1 SHV
TGIPYNPQGQAITVERTHON I KAQLNKLQKAGKYYTPHHLLAHALFVLNHVNMDNQGHTAA
ERHWGP I SADPKPMVMWKDLLTGSWKGPDVL I TAGRGYACVFPQDAETP IWVPDRF IRPF
TERKEATPTPGTAEKTPPRDEKDQQESPKNESSPHQREDGLATSAGVDLRSGGGP
>HML1

KPPEP IPLTWKTQKPVWVDQWPLPKNKLEALHILVLAQLKLGHIEPSFSPWNSPVFVIQK
KSGKWRMLTDLRAVNAVLQPMGTLQPGLPSPTMIPEYWPL I I I1DLKDCFFTVPLAPQDFE
KFAFTVPTLNNVAPAARYHWKVLPQGMLNSPT I1CQYYVGC I LKPVRDKFPQCY 1 IHYTDD
ILCAAPSRSVLISCFSALQQAVTAAGLVIAPEKIQTSSPYHYLGMQLEDKV IKPQKVQLR
RDSLKTLNDFQKLLGD INWIRPSLGIPTYAVSNLFATLRGNPDLRSKRSLTPEADSELRL
I1EKCIQQSQVTRVNPHLPFEILIFPTEHSPTGLI IQGHNL 1EWCFLPHSSLRMLTIYLDQ
ISTLIGQARSHLLRLSGTEPQKI IVPLTRLQVQQAFATCIAWQVHLAGFPGI IDNHCPNV
KLFQFLKLTSWILPNVTRNTPLPEAVTVFTDASSNGRAAYTGPRERVLNTGAISAQRAEL
LAVRAVLEEFPEPVNIVSDSAYVVHVAHNIETAL IQFMPDDTFLFQKFQSVLRARSSPFY
ITHIRAHTPLPGPLSAANARADTLVTPIFTDAENFHALTHVNAAGLRNKFPLTWKQAKT I
VRHCPTCQVLILQPLSSGVNPTGLSQNALRQMDVTHYPPFGKLSFIHVTIDTFSHFIWAT
CQTGESTAHGKRHMLSCFSVMGCPEKLKTDNGPGYTSAAFKKLPQTWATAHTTGIPYNSR
GQALVERAKKTLKDQLRKQDTKLKGDAVTPHAKLNLALFTLNFLNLTRNQPFTAAEQHFT
VNKFDPQKGMRVWWKDVKTNTRELGTV I TWGRGFACVSPGKGLQPVWVPSRQLKLHHNSK
DETLPETKGKDPSETKEQLSPPDTYPS

>HML2

KSKKRRNRVSFLGAATVEPPKP IPLTWKTEKPVWVNQWPLPKQKLEALHLLANEQLEKGH
IEPSFSPWNSPVFVI1QKKSGKWRMLTDLRAVNAV1QPMGPLQPGLPSPAMIPKDWPLI 11
DLKDCFFT IPLAEQDCEKFAFT IPAINNKEPATRFQWKVLPQGMLNSPTICQTFVGRALQ
PVREKFSDCY 1 IHY IDDILCAAETKDKL IDCYTFLQAEVANAGLAIASDKIQTSTPFHYL
GMQIENRKIKPQKIEIRKDTLKALNDFQKLLGD INWIRPTLGIPTYAMSNLFSILRGDSD
LNSKRMLTPEATKE IKLVEEKIQSAQINRIDPLAPLQLLIFATAHSPTGITIQNTDLVEW
SFLPHSTVKTFTLYLDQIATLIGQTRLRI IKLCGNDPDKIVVPLTKEQVRQAFINSGAWQ
IGLANFVGI IDNHYPKTKIFQFLKLTTWILPKITRREPLENALTVFTDGSSNGKAAYTGP
KERVIKTPYQSAQRAELVAVITVLQDFDINIISDSAYVVQATRDVETAL IKYSMDDQLNQ
LENLLQQTVRKRNFPFY ITHIRAHTNLPGPLTKANKQADLLVSSAL IKAQELHALTHVNA
AGLKNKFDVTWKLAKD 1VQHCTQCQVLHLPTQEAGVNPRGLCPNALWQMDVTHVPSFGRL
SYVHVTVDTYSHF IWATCHTGESTSHVKKHLLSCFAVMGVPEK IKTDNGPGYCSKAFQKF
LSQWKISHTTGIPYNSQGQAIVERTNRTLKTQLVKQKEGGDSKECTTPQMQLNLALYTLN
FLNTYRNQTTTSAEQHLTGKKNSPHEGKL IWWKDNKNKTWE I GKV I TWGRGFACVSPGEN
QLPVWIPTRHLKFYNEP IRDAKKSTRGDGDTAIEHR

>HML3

KWLTDKP IWIEQWLLSKDKLEALEKLVTEQLENGHIAPTFSPWHSPVFV IKKKSGKWRML
TDLRAINVIQPMGALQPGLPSPAT IPKNWPLIVIDLKDCFFTFPLAKQDCEQFAFT IPAV
NNLQPAKHYHWKVLPQGMLNSP I 1CQTYVGQAIEPTRENFQCHI ITHYMDDILCAAPTREI
LLZCYDHLZNL ISRAGL I ITAPDKIQTTTPYSYLGNLVNDTTIVPQKVT IRGDQLKTLNDF
QKLLGDINWIQPALGIPTYAMSNLFAILRGNPSVTSPWQLTKEAEAELQV IEKQVHKAZI
NRIDPEKTLDLRIFSTQHSPTGVIVQEQDL IEWLFLPHTNSRTLTHLNQIAIMIGIGRTW
1VKZHGYDPGK I IVPLTKAQIQQFVNSLTWQTHLTDFVGSLNNHFPKMKLFQFLKLTNWI
LPKITKFKPIEGAENVFTDGSSNGKASYFGLKGKVFQTPSAQKVELVAVIEGLTAFDMPI
NAISNSSYVVHSTQL IENAQLRFHTDEQLMTLFTQLQTVVRSRMHSFY I THIRAHTPLPG
PLTEGNQMADRL TANATSNARHFHNSTHVNASGLQCRYS I TWKEAKA T 1QZCPTCQMVHS
SSFTGGFNPRGLEPNSLWQMDVTHVPSFGRLAYVPVCVDTFSHCVWTTCQSGESSACVKC
HLQCFVVMGIPASIKTDNATGYTNQALATFFSVGNIKHITGIPYNSQGQATVERMNLSLK
QQLQKQKGRDREYGTPQIQLNLALLTLNFLSLPKGQKLSAAEQHLQKLAAKTETEKL I'WW
RDPITKSWEIGKI I TWGRGYACISPGQNQQL IWILSRHLKPYHEPDAKEATPGDPEDPSV
AAMLRLTLGGP

>HML4

KWLTDKP IWMEQWPMSKEKLEALENLVTEQLEKGHIAPTFSPWNSPVF I 1 KKKSGKWRML



TDLRAINSL IQPMGTLQPGLPSPAMIPKNWPL IV IDLKDCFFTMPLAEQDCERFAFP IPA
VNNLQPAKCFHWKVLPQGMLNSPT ICQVYLGQAIESTCKKFSQCY I IHYMDDILCAAPTR
EILLQCYDHLQNL ISHAGL I TAPDKI1QTTAPYSYLGTLVNDTT IVPQKVTTHRDQLKTSN
DFQKLLGDINWIZLALG IPTYAMSNLFS I LRGDPSL I SPRQLTKETEVELQL I EKQVHKA
QINRINPKKTLDLL IFSTQHSPTGV IVQEQDLVQGLFLPHTSSRTLTPYLDQISTMIGNG
RTQIDKLHGYDPGKS IVP I TKAZ 1QQAF INSLTWQTHLANFVG I LDNHFPKMKLFQFLKL
TNWILPK I SKFKP IKGAENVFTDGSSNSKASYSGSKGKVFKTPYMSAQKAELVAV IKVLT
AFNMP INVTSDSSYVVHSTQLVKNAQLZFHTDEQLMTLFTQLQKAVRSRMHPFY ITY IRA
HTPLPEPLTEGNQMADHLVATAISNARHFHNLTHVNASG IKHRYS I TWKEAKAT 1QZCPT
CQMVHSSSFTGGVNPRGLEPNSLWQ I DATHVPSFGRLAYVHVCVDTFSHFFWATCQSGEF
SACVKYHLLQCFVVTSISASIKTDNASGYTRQAVATFFS IWNIKH I TG IPYNSQGQAIVE
ZMHLSLKRQLQKQKAGNRDYGTPHMQLN I ALLTLNFLSLPKGQMLSAAEQHLQKPAAKTV
AEQLVWWRDP I TNSWE I GKN I I TWGRGYACVSPGQNHQL IW1PSRHLKPCHEPARSWGPP
GCSHV

>HML7
QWMCESPVZVEQWPLFKHKLEAL I E IVNDLLQANT I EPSLSPWNSPVFVVQKKSGKWRMV
TDLRAVNAV IKPMGALZPSMPSPSM I PKEWPL I I IDLKDCFFH I PLDKSDCEKFAFTIAS
INNSASAARYQWKVLSQGMINSPT ICQFVGTVLQP IRQTFKNNY ILHYMDD I L IAAPTKD
ELIQCFTSIEZAVANAGLN I APDK 1 QQATPFLYLGMQLEARSTKPQKVQLHTTLNTFNDF
QKLLDINYLRPTLGIPTYALSHLFATLSGDSDLNSPHSLTEPAKQELSFVEZVREAQISC
IDPNLPLQFLVFPS IHSPMEL 1VQNDSLVEWVFLPNSASKTLS 1 YLDQMATSFDLVIRQR
I TK1SSFDPD I FVVPLSKNEVKNAFSTSLCWQTNLADF IGT I DNHLPKSKFFQFLZNTSW
TLKKLTRSSPLEAATT IFTDGSSNGKARYVGPKDKV I STPYTSAQKTZLFAV I SALQDFD
QPLNIVSDSAYVVHATKAIETATIKNITDTNIFSLFSLLQKTTRNZNHPFFITHIRSHTN
LPGPLSSGNHKVDTLVSLAI IDAEQFHQL THTNVSGLKHKYSLSWKQPKQ 1VQHCSQCQV
LVLPTQSPGVNPRGLSPNA IWQMDVTHVPSFGKLAYVHVTVDTFSNFIWATCQTREAISH
VKKHMFSCFAVME I PGELKTDNGPAYCSKAFKNFPDQWH IKHVTG IPYNPQGQA I VEKSN
RTLKLQLLKQKEGDKELSTHHIQLNLALLTLNFLN IPKSSSVTAAKKTFLWZPSHSKPRK
GSMVKDVQST ICSKVS I LMWGRGYACVSPGEHQSPVW I PTRHLKLWPEDACKKETEKFAE
KTPEQETPNTSNHQKEKVTM

>HMLS

QWKSDIP IWIZQWLLSKEKLEALTQLVSEHLQLGNVESSLFSWNSPVFLVKKKSGKWRMV
TDLRAINAV IKPMGAVQPG I PAPAL I PKNWPL 1V IDLKDCCFH I ALHKSECEKFAFT IPS
INNQEPAARYQWKVLPQGMLNSLT I CQLHVGQVLSPVRAQFPKPY ILHY IDDIL IAAPTD
KELIDCYQILSRCVTEAGLHITQGT 1QQTTPVQYLGMVVDKQC IRPQK 1QIRRDSLKTLN
DFQKLLGNINYLRPNLG IPTYVLSNLFSMLLGDSDLRSPWTLTPEALLELEFVEERIQTT
QLSRVQPFQPFQLLVFASLHSPTGL I VQHNDLVEWCFLPHSVLKTLCVYLDQIAIL IGQA
WCRILQISGFDPNV 1VVPLNQLKVQAAFQHSVLWQ IHLADF 1G I 1DNHYPKNKLFDF IKM
TSWVVPKLTKDQP IPKAITVFTDGSSNGNAV I1GPTDKL I STSYTSAQTAEL 1AVITALQD
FPKPLNIVSDSTYVVHATKNIETAT I KHIDNSELASLFSRLQHAVCQHRHPFY ITHIRSH
TTLPGPMSAGNHKVDCLVSFT I QEAQEFHNL THVNAAGLKDKFALSWKQAKF 1VHSCPQC
QVFVLPNQGPGVNPRGLTANALWQMDVTRASSFGGLSYVHVSVDTFSGF IWATCQTGEGM
THVKKHLYSCFAVLGLPYQIK IDYTAGYVSKAFDSFMQQWG I SHI TG IAYNPQGQAVVER
ANRTLKTQLSKQSEQPKHDLTTPHSQLHLALFTL I FLNVPKDNTLTAAKRHYTGKKFSLN
EDKPVLWKNSQTNTWEPGT I I TWGRZY TCVSPGDHQSPVWVPTRRLKLQVNLTMKTTEKR
RLCQRLPSDW

>HML6

RXSGFLMGV 1D 1SPPPXALPLEWLSDKXXWVDQWPLXQEKLXQLQQLVKEQLDAGHIEES
XSPWNSPVFV I PKKSGRWRLLHDLRA INAQ I KPMGXLQQGLPSPXA I XRDWPLVV I1DLKD
CFFT I PLHEKDKPRFAFSVPS INQREPVSRYQWRVLPQGMLNSPTLCQHFVGQALKEPRN
MFPTAY I IHFMDD I LLAAPTDQ I LHQLFRETKQAXTKWNLK IAPEKVQTTSPYHYLGT IV
XERSVXPQKVVLCKDRLQTLNDFQQLLGX INWLXPMLG I XXYQLTHLXQTLQGDSSLNSX
WOXXKEAEXELXLVEQMXQQRHAXQLXXQKXLLXF ILPXPHSPTGXLGXXXDXSVTV IEW
LFXPNQTXKXXQVYLSL ITQIVTMGXHRSKMLMGYXPXK I 1VXLDSQQXXXAWEMXXXWQ
1 AFAXFVGX 1 DXXXPSDK I XQFYKXHSF I LPV I THHKP I XGGXTYFTDGSSKGXXAXYGP
KHTQX IMXSGVSAQXSEX 1AV IQVLXLTASDP INIVCDSAYVVNVASHIETAT IKSTLXP
ELLNLFLRLQQA I XSRAAPFHISHIRSHTQLPGPLSLGNDRADKL I GSVFQQXQASHALL
HONTSALTRMFHLPXSQAXAVQACPTCQHVPGVAPVEGCNPRXLAPNE IWQMDVTHIAA
FGKLSYVHVT IDTYSHMLHATCQTGXTAGHXQXHCLSSFAHMGXPKQLKTDNGPAYVSHA
FQNXLQLWA I THKTGIPYNPRGQG I I ERAHQTLQXMLKKQKGG I GDQLPPQTKLHLALFT
LNFLTPGTDSKTPAEXHWQMLEGKRKVYPKVLWKSXEEGQWKGPVDLLMWGXGYACVFTG



DGQTVWVPSRCVRPWNGRLEEPMVANHGPVPPV

>HML9
NSPVFVIPKKSGKWGLLHDLRAINAQIKPMGALQQGLPSLAAFPRDWPLVVIDLIVFFTI
LLHQQDRPGYAFSVPSVNQREPVSCYQWKVLPQGVLNSPTLYQNFVGQALKEPCNVFPTG
YVIHYMDDILLAAPTDQILHQLFRETKQALTKWNLKIAPEKVQTTSPYQYLGT I ITERSV
QPQKVVICRDRLQTLNDFQQLSGD INWLHPMLGIATYZLKHLYQTLQGDSSLDSPRQLTK
EAEAELZLVEQMLQQQHATWLQPQKPLLLFILPTSHSPTGLLGQF IHKSVIVLEWLFYPI
TVKSLQIYLSLITQLITIGRHRSKMFMGCDPDK 1 1VPLDSQQQATAWEMSTAWQITLTDF
VG IDNHYPSDKILQFYEVHPFTLPVITHHKP IPGRQTYFTDDSSKGCAAIYGPKHTETI
KTSGVSAQCSELVAVIQVLQLTALSPINIVCDSAY IVNVASHIETATIKSTLEPELYNLF
LRLQQAVHSHAAPFHISHICYHTQLPGPLSLGNNKADKL IGSVFQQAQSSHAFLHQNTSA
LTRMFHLPCSQAZATAQAYPTCQPVPGVAPMEGCNPLGLAPYE IWQMDVTH I AAFGKLSY
VHVTTDTYSHMLHVTCQTGETAGHVDHCLSPFAHMGVPTQZKTDNGPAYVSHAFQNFLQL
WAITHKTEIPYNPQGQG I EWAHQTLQCMLKKQKWGLGDQLPPQTKLHLALFTLNFLTPG
MD IKTLAEZHWQMLEGKRKVYPKVLQKSPEEGQWKGPVDLL IWGRGFACVFTGDGQSVWV
PSRCVZPWNGRLEKPWISTVGPAPPVRAMS

>HML5

VMATV 1 1PPLPLMRLSQDP IWVDQWPLKGEKLQRAHEFVEEQLKASHIEPSKRPWNSP I F
I IPKKSGKZRLLHDZHA INANLKPMGPLEQVFSSPSVIPZDWHI IVIGLKYCICTIPFAE
QDREKFVF I IPAINNERPAPRFHWKVLPEGMLNSPTMCQYHVNQALLLSRKEFPNCKT IH
FMDD I LLAAPMDPALLSLCASVVKNTQLRGL I IAPEKVQMSSPWKYLGY ILTSWSVRPQK
VKLNTSNLHTLNDYQKLLGNINWLCPTLG I TTDKLQNLFSILKDNAALDSPRYLTPAAQR
EIEEVEQAISQRQLDH IDPWYSVQLSVFPTKHSPTGLVGQMAPELRFLEWVFLLHTGTKP
FSPYIQLVSKVIYSGHRRCNLLLGYDPD I IRIPLSKKQCEAVLPLY IDLQTARSDYTGHI
EPALPADKLLQFLSCTSVVLPKIVQSPTPNALTLFTNGSGKHGKVAVWWRLHNSLTHSGF
NSTQRAEVGPLILTLETFTQPINIVSDSAYSVHLLQNLETALIKSTLEPTLCALFLZLQH
LLDQHTHPIFITHIRAYSZLPGPLAYGNDQADLQVCQSHQFFHQGWRNLSKQFQLTQRLA
KQI ILQCPDCQLIGTSPPSTGVNPRGLEPNQLWQTNVTHIPEFGKLRYVHISVDTNSHLI
SACAIPGESTQYVIKHLLLTFACMEHPTKIKTDNGLAYASSZFQQCHHIZNIQHSAGILY
NPQGQATVDHTHSTLKNMLRKQKRGNMSKDPATPLAQALFTLNFZNLNDKFQSAVEKHFA
KTSQD I KPAVLWKDVNSNVWRGPNELLTWGRGYACVHTPSGPLWIPRQHFEPYHGMARTQ
PSTRNEENDPAGPTALDDAASSDDTSPGHYLGDAEEDNSGG

>Python-molurus

TNLWGRDLMSQFQTKL ILQLMAVSAVLRLELQSQTPVWIDQWPLTVEKLTVLKQLVNEQL
DNGHLEPSLSPYNTPVFV IKKKSGKWRLLHDLRAVNA I IKPMGALQCGLPNPNL IPQSYD
MMTIDLKDCFFS IPLHPKDKHIFAFTVPALNNSQPTSRYQWKVLPQGMLNSPTMCQYFVS
QVLQPYRDKYSSFLVYHYMDG I LVATPGPKGTVLKTLPHLQRILQQGGLHIAPDKVQLSS
PFHYLGHKVLESHANPCLPNIQLPPAPTLLQLQQYLGSINWIRPY IGLSTIQLSPLFTAL
TKGKQPADV 1 PLQKEQLDAVKL INQALRTKWVDRMKDNLPFSLLLLNTLTLPTGAVVQVT
PSLLILEWIHLSHTPRATLTTKPAQFASL ITKGRLRSKALAGVEPSVI1YVPCSLSTWESL
LAVSDHLQFALADWPGTVSCHPPPDPRVQLLRTTPFIWQTPMSPFP IHDAVTVFADGSKK
SGACAWQIDGQWHTKTTPPQSSAQRAELYAS I LAFEAFPHQSFNLILDSFYVSQIISSTY
QAYLSPSIEPTLLSLFLSLQHL I SKRTHFFHVAHIRSHQPFPG I LQEGNSVADAAAAAAS
SSPLIFAFSSPTPWESHSYFHQNKKAL IKQFKISATEATAILQQCPTCSKQAHSVPMGVN
PRGTECNQ IWQMNVTQYASFSPWKYLHVSIDTYSGF IMATPQRDEASKRI INHCIRTFAT
LGRPKELKTDNGPGYTGSAFAAFCQKWG I THKFG IPYNSKGQA I IGRANQTLKHALDRY I
ETKGKGPPSLPAVQD ILNLCLYTLNFLNLTGLPATSAACRHFASQPAADHQRPLVYYRCL
PDPAWRGPAQL I TWGRGYAAIQLPDKVLWVPGRCVRPCHLPLSPDAQDVPPPPHIRGLTG
\Y

>gg01-chr7-5733782

PICLTWITDKSVWIEQWPLKKVNLDNV IKLVAKQLQKGHIQPSTSPWNTP IF I IKKKSGK
YRLLHDLRVVNAQMQP I GALQPGLPNPTMIPENWHLL 1VDLKDCFFT INIHPKDTSRFAF
TVPATNKGAPAARYEWTVLPQGMKNSPTLCQLFVDVALEP IRKAWSHAVIYHYTDDILIA
ZSRPFTTDQELYLKRTLQRKGLVY IAPEKVQREAPWKYLGWY TAQSHVCPQKLTLHTDIQT
LNDTQKLLGDLQWLWPVVGLLNDDLNSLRPLLKGTDPAACISVSPEQQQSIEHLAQTVVE
RSVDRRDPSLPIDITVLLGZTQLLAALTQRKKKKGEQAD IRVLEWLFTALQPRTTIQQTI
DNLAELVHRGHKRVLSIAGEEPGT I YLLVKHTDLDWY IQNSTELASSLLSSGANLEICPL
ALPVLKWMTQRRWLV IPKLSRAPLQNAITVFMDAGRKSRKAVAVVRGDTGSYKQPGDSLQ
TLELSAVVWAFFNWPLQPLNVVSDSLYVVGLVERVEDTRVRELSNQSLYELLTTLQRVTL
QRAITIRRERYSI IHIRSHKWQEGLGEGNQRADDLVAVSVPVDRLVQAWEAHATFHQNAR
GLHKLYKISLNEARGI'VRACPSCSNFSPGLGLEVNPRGLGPLE ICQMDVTH IPEFSRLKY



VHVTVDTYSKF IWATVGEKVLHV IHHLTVCFA IMGLPKTFKTDNGPAYTSQGFGRFCEKW
GVQH I TGVLNSPAGQA I VERANETLKRYVSRLSDVRDTQEHLARALFTVNYLCMYGEGEE
TPAQVHSRVPRVGNTQPVSVEYHNPRTG IWERPAEVKYMGWGYVCAY TDRSTMGSGQMD
>gg01-ChrU-163504869
PKLEHLLFLPVHCMMLZCG I LI TKNHKTVTLPDSPHPLLGQDLLEQLGAEVKFESGKMKF
KVKDDSF IKMLSLAL I TASEDSG I PEE I INQ1YPGVWATEVPGHAKNASP IV I KVKQEAH
PPRIKQYPLRAEDREE IQL I IDZF IKYGLLVECESKYNTP I LSVKKSDWSYH I VQDLRAL
NK 1 VDLYPLVANPYTLLTRLSNELAWFTVLDLKDAFFCLPLSPESQLLFAFEWENPKSER
RTQLTWTVLPQGFKNSPT I FGNQLAKGLEQWEHPSGKGVLLQYVDDFL IATETEELC IAW
TISLLHFLGLMDTVSPQKAQVAKQQAVYLGYG I TAGLRTLGTARKEAICQTPEPRTAKEL
CMFLGMTGWCQLWIHNYGLLVKTLFALLKTNPNVLTWGGETRRVFKLLKHELMQAPALGL
PDTTKPFWLYSYEKQG I ALGVLAQDLGPYRRAVAYFSKQLDEVSKGWPGCLRAVAALVLN
VQEARVEGWLHSQGGHGSFEQLEEQNRPNNWPSVGMLTDVTSLP 1D I TMLLGRTQLLAAL
TQREKKKGEQAD IRVLEWLFTALQPRTT 1QQT IDNLAELVRKRRKZVLS IAGEEPGTIYL
PIKRTDLDWY 1ZNSTELASSLLSSGANLEVRPLASPVLKWMTQRRWLY I SKLSRAPLQNA
I TVFTDVGESHEKRWRRVLPSATVMLASCVSPLAHTDQLPDQGQMTADAHQYDAVKWRLF
TNTHSLYTLLELSCPLL IRPYWILTSYHNSLFGSYCLL IPSPSYLVYFVSKDSLSEQQHP
FTMLRERP I PYSTYPRKAPTTTTWCEGQQWRHRLLQAQPGDSLQTLELPAVVWAFLNWPL
QSLNMVSDSLYVVGLVERVEDARVRELSNQRLYKLLPYKGQA IRRERYS I I HIRSHKWQE
GLGEGNQRADDLVAVSVPVDRLVQAREAHATFHQNARGLHKLYK I SLNEARG I VRACPSC
SNFGPGLGLGVNPRGLGPLE IWQMDVTH I PEFGRLKYVHVT IDTHSKF IWATVQVGEKVF
HV IRHFTVCFAIMELPKTLKTDNGPAY TSQGFGCFCEKWDVQH 1 TGVPNSPTGQA I VERA
NQTLKRYVCRLSDVRDTQEHLARALFTVNYYVYLEKARKPLLSDTLTAIVQDLLVVPLLV
NSPZ 1 PTAHLLSCRTVQASVKQSLQSSVRRRSWTGLAQPQLDLLHAVGA I EASDAQ IMMN
NPNP I LQALTSLKYLHKFSFFSFPSALTTFPSTFTCQQNIQQTLLNHSRGT

SHIV-1
TRANSPTRRELQVWGRDNNSPSEAGADRQGTVSFNFPQVTLWQRPLVT IK1GGQLKEALL
DTGADDTVLEEMSLPGRWKPKM I GG 1 GGF IKVRQYDQIL IEICGHKAIGTVLVGPTPYNI
IGRNLLTQIGCTLNFP ISP 1ETVPVKLKPGMDGPKVKQWPLTEEK I KALVE I CTEMEKEG
K1SK1GPENPYNTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLG I PHPAGLKKKKS
VTVLDVGDAYFSVPLDEDFRKYTAFT IPSINNETPG IRYQYNVLPQGWKGSPA I FQSSMT
K 1LEPFRKQNPD 1V 1YQYMDDLYVGSDLE I GQHRTK | EELRQHLLRWGLTTPDKKHQKEP
PFLWMGYELHPDKWTVQP I VLPEKDSWTVND 1 QKLVGKLNWASQIYPG IKVRQLCKLLRG
TKALTEV 1 PLTEEAELELAENRE I LKEPVHGVYYDPSKDL I AE 1QKQGQGQWTYQ I YQEP
FKNLKTGKYARMRGAHTNDVKQLTEAVQK I TTES IV IWGKTPKFKLP I QKETWETWWTEY
WQATWIPEWEFVNTPPLVKLWYQLEKEP I VGAETFYVDGAANRETKLGKAGYVTNRGRQK
VVTLTDTTNQKTELQAIYLALQDSGLEVNIVTDSQYALG I 1QAQPDQSESELVNQ I 1EQL
I KKEKVYLAWVPAHKG I GGNEQVDKLVSAG I RKVLFLDG I DKAQDEHEKYHSNWRAMASD
FNLPPVVAKE I VASCDKCQLKGEAMHGQVDCSPG IWQLDCTHLEGKV I LVAVHVASGY I E
AEV IPAETGQETAYFLLKLAGRWPVKT IHTDNGSNFTGATVRAACWWAG I KQEFG I PYNP
QSQGVVESMNKELKK I IGQVRDQAEHLKTAVQMAVF I HNFKRKGG 1 GGYSAGER IVDI 1A
TDIQTKELQKQITKIQNFRVYYRDSRNPLWKGPAKLLWKGEGAVV 1QDNSD 1 KVVPRRKA
K1 1RDYGKQMAGDDCVASRQDED

SHIV-2
PSGADTNSTSGRSSSGTVGE I YAAREKAEGAEGET I QRGDGGLAAPRAERDTSQRGDRGL
AAPQFSLWKRPVVTAY IEDQPVEVLLDTGADDS I VAG I ELGDNYTPK 1VGG I GGF INTKE
YKNVE IKVLNKRVRAT IMTGDTP IN1FGRN I LTALGMSLNLPVAK I EP IKVTLKPGKDGP
RLKQWPLTKEK I EALKE | CEKMEKEGQLEEAPPTNPYNTPTFA I KKKDKNKWRML I DFRE
LNKVTQDFTE 1QLG I PHPAGLAKKKR I S 1 LDVGDAYFS I PLHEDFRQYTAFTLPAVNNME
PGKRY I YKVLPQGWKGSPA I FQYTMRQVLEPFRKANPDV I L 1QYMDD I L I ASDRTGLEHD
KVVLQLKELLNGLGFSTPDEKFQKDPPFQWMGCELWPTKWKLQKLQLPQKD IWTVND 1QK
LVGVLNWAAQIYSG IKTKHLCRL IRGKMTLTEEVQWTELAEAELEENK I ILSQEQEGYYY
QEEKELEAT 1QKSQGHQWTYK ITHQEEK I LKVGKYAK IKNTHTNGVRLLAQVVQK I GKEAL
V IWGR I PKFHLPVERETWEQWWDNYWQVTW I PENDFVSTPPLVRLTFNLVGDP I PGAETF
YTDGSCNRQSKEGKAGYVTDRGKDKVKVLEQTTNQQAELEVFRMALADSGPKVN I 1VDSQ
YVMG I VAGQPTESENRIVNQ I 1EEM I KKEAVYVAWVPAHKG I GGNQEVDHLVSQG IRQVL
FLEK I EPAQEEHEKYHS I IKELTHKFG I PLLVARQ1VNSCAQCQQKGEA IHGQVNAE I GV
WQMDYTHLEGK I I IVAVHVASGF I EAEV 1 PQESGRQTALFLLKLASRWP I THLHTDNGPN
FTSQEVKMVAWWVG I EQSFGVPYNPQSQGVVEAMNHHLKNQ I SRIREQANT IET IVLMAV
HCMNFKRRGG I GDMTPAERL INM1 TTEQE I QFLQRKNSNFKNFQVYYREGRDQLWKGPGE
LLWKGEGAV IVKVGTD I KVVPRRKAK I I RDYGGRQELDSSPHLEGAREDGEMACPCQVPE



IQNKRPRGGALCSPPQGGMGMVDLQQGN IPTTRKKSSRNTG ILEPNTRKRMALLSCSKIN
LVYRKVLDRCYPRLCRHPNT

>Visna
MPSLWKKRTYAKGLPAEETAGKQQEGATCGAVRAPYVVTEAPPKIEIKVGTRWKKLLVYDT
GADKTIVTSHDMSGIPKGRIILQGIGGI 1EGEKWEQVHLQYKDK I IRGTIVVLATSPVEV
LGRDNMRELG IGL IMANLEEKKIPSTRVRLKEGCKGPHIAQWPLTQEKLEGLKEIVDRLE
KEGKVGRAPPHWTCNTP I FC IKKKSGKWRML IDFRELNKQTEDLAEAQLGLPHPGGLQRK
KHVTILDIGDAYFTIPLYEPYRQYTCFTMLSPNNLGPCVRYYWKVLPQGWKLSPAVYQFT
MQKILRGWIEEHPMIQFGIYMDDI1Y IGSDLGLEEHRGIVNELASY IAQYGFMLPEDKRQE
GYPAKWLGFELHPEKWKFQKHTLPEITEGP I TLNKLQKLVGDLVWRQSL IGKSIPNILKL
MEGDRALQSERY I1ES IHVREWEACRQKLKEMEGNYYDEEKD 1 YGQLDWGNKAIEY IVFQE
KGKPLWVNVVHS IKNLSQAQQ I IKAAQKLTQEV I IRTGKIPWILLPGREEDWILELQMGN
INWMPSFWSCYKGSVRWKKRNV IAEVVPGPTYYTDGGKKNGRGSLGY I TSTGEKFRIHEE
GTNQQLELRAIEEACKQGPEKMNIVTDSRYAYEFMLRNWDEEV IRNP I1QAR IMELVHNKE
KIGVHWVPGHKG IPQNEE IDRY ISEIFLAKEGRG I LQKRAEDAGYDL ICPQEISIPAGQV
KRIAIDLKINLKKDQWAMIGTKSSFANKGVFVQGGI IDSGYQGTIQVVIYNSNNKEVVIP
QGRKFAQL ILMPL IHEELEPWGETRKTERGEQGFGSTGMYWIEN IPLAEEEHNKWHQDAV
SLHLEFGIPRTAAED 1VQQCDVCQENKMPSTLRGSNKRG IDHWQVDYTHYEDK I 1 LVWVE
TNSGL1YAERVKGETGQEFRVQTMKWYAMFAPKSLQSDNGPAFVAESTQLLMKYLGIEHT
TGIPWNPQSQALVERTHQTLKNTLEKL IPMFNAFESALAGTLITLNIKRKGGLGTSPMDI
FIFNKEQQR IQQQSKSKQEK IRFCYYRTRKRGHPGEWQGPTQVLWGGDGA1VVKDRGTDR
YLV IANKDVKFIPPPKEIQKE

>EIAV
MQKCSKKREARGSREAPETNFPDTTEESAQQICCTRDSSDSKSVPRSERNKKG I1QCQGEG
SSRGSQPGQFVGVTYNLEKRPTTIVLINDTPLNVLLDTGADTSVLTTAHYNRLKYRGRKY
QGTGI IGVGGNVETFSTPVTIKKKGRHIKTRMLVADIPVTILGRDILQDLGAKLVLAQLS
KEITKFRKIELKEGTMGPK IPQWPLTKEKLEGAKE IVQRLLSEGK I1SEASDNNPYNSPIFV
IKKRSGKWRLLQDLRELNKTVQVGTE I SRGLPHPGGL IKCKHMTVLD IGDAYFT IPLDPE
FRPYTAFTIPSINHQEPDKRYVWKCLPQGFVLSPY 1 YQKTLQEILQPFRERYPEVQLYQY
MDDLFMGSNGSKKQHKEL I IELRAILLEKGFETPDDKLQEVPPYSWLGYQLCPENWKVQK
MQLDMVKNPTLNDVQKLMGN I TWMSSG IPGLTVKHIAATTKGCLELNQKV IWTEEAQKEL
EENNEKIKNAQGLQYYNPEEEMLCEVEITKNYEATYVIKQSQG I LWAGKK IMKANKGWST
VKNLMLLLQHVATESITRVGKCPTFKVPFTKEQVMWEMQKGWYYSWLPEIVYTHQVVHDD
WRMKLVEEPTSGITIYTDGGKQNGEGIAAYVTSNGRTKQKRLGPVTHQVAERMAIQMALE
DTRDKQVNIVTDSYYCWKN I TEGLGLEGPQSPWWP I IQNIREKE IVYFAWVPGHKGIYGN
QLADEAAKIKEEIMLAYQGTQIKEKRDEDAGFDLCVPYDIMIPVSDTKIIPTDVKIQVPP
NSFGWVTGKSSMAKQGLL INGGI IDEGYTGEIQVICTNIGKSNIKLIEGQKFAQLIILQH
HSNSRQPWDENK I SQRGDKGFGSTGVFWVEN IQEAQDEHENWHTSPKILARNYKIPLTVA
KQITQECPHCTKQGSGPAGCVMRSPNHWQADCTHLDNK I ILTFVESNSGY IHATLLSKEN
ALCTSLAILEWARLFSPKSLHTDNGTNFVAEPVVNLLKFLKIAHTTGIPYHPESQGIVER
ANRTLKEKIQSHRDNTQTLEAALQLAL I TCNKGRESMGGQTPWEVF I TNQAQV IHEKLLL
QQAQSSKKFCFYKIPGEHDWKGPTRVLWKGDGAVVVNDEGKG I IAVPLTRTKLLIKPNZV
LLQEARPNYHCQLCFLRSLGIDYLDASLRKKNKQRLKAIQQGRQPQYLLZGLIYGSIWZR
GNMVSIAFYGGIPGGISTPITQQSEKSKCEENTMFQPYCYNNDSKNSMAESKEARDQEMN
LKEESKEEKRRNDWWK IGMFLLCLAGTTGG ILWWYEGLPQQHY IGLVAIGGRLNGSGQSN
AIECWGSFPGCRPFQNYFSYETNRSMHMDNNTATLLEAYHREITF1YKSSCTDSDHCQEY
QCKKVNLNSSDSSNSVRVEDVMNTAEYWGFKWLECNQTENFKT ILVPENEMVN INDTDTW
IPKGCNETWARVKRCPIDILYGIHPIRLCVQPPFFLVQEKGIADTSRIGNCGPTIFLGVL
EDNKGVVRGDYTACNVRRLNINRKDYTGIYQVPIFYTCTFTNITSCNNEPI IX
>HTLV-1
AKRPPVILPIQAPAVLGLEHLPRPPEISQFPLNPERLQALQHLVRKALEAGHIEPYTGPG
NNPVFPVKKANGTWRFIHDLRATNSLT IDLSSSSPGPPDLSSLPTTLAHLQT IDLKDAFF
QIPLPKQFQPYFAFTVPQQCNYGPGTRYAWRVLPQGFKNSPTLFEMQLAHILQP IRQAFP
QCTILQYMDDILLASPSHADLQLLSEATMASL ISHGLPVSENKTQQTPGTIKFLGQIISP
NHLTYDAVPKVP IRSRWALPELQALLGE IQWVSKGTPTLRQPLHSLYCALQRHTDPRDQI
YLNPSQVQSLVQLRQALSQNCRSRLVQTLPLLGAIMLTLTGTTTVVFQSKQQWPLVWLHA
PLPHTSQCPWGQLLASAVLLLDKYTLQSYGLLCQTIHHNISTQTFNQFIQTSDHPSVPIL
LHHSHRFKNLGAQTGELWNTFLKTTAPLAPVKALMPVFTLSPVI INTAPCLFSDGSTSQA
AY 1LWDKHILSQRSFPLPPPHKSAQRAELLGLLHGLSSARSWRCLNIFLDSKYLYHYLRT
LALGTFQGRSSQAPFQALLPRLLSRKVVYLHHVRSHTNLPDP ISRLNALTDALLITPVLQ
LSPADLHSFTHCGQTALTLQGATTTEASNILRSCHACRKNNPQHQMPQGH IRRGLLPNHI



WQGD I THFKYKNTLYRLHVWVDTFSGAISATQKRKETSSEAISSLLQATAYLGKPSY INT
DNGPAY I SQDFLNMCTSLAIRHTTHVPYNPTSSGLVERSNGILKTLLYKYFTDKPDLPMD
NALSTALWT INHLNVLTNCHKTRWQLHHSPRLQP IPETHSLSNKQTHWYYFKLPGLNSRQ
WKGPQEALQEAAGAAL IPVSASSAQWIPWRLLKRAACPRPVGGPADPKEKDHQHHG
>HTLV-2
HRSRPYGYTPDTRARAGKAPRHPDPRRQWANQHPVQTPPNPPTHILALPKVPRYPFLLPL
RHPQQMDHHWKGRPTTMPGAS I PPRRPQPPP I AANSHSKHHRPRTPSPTSPSGP I SFKPE
RLQALNDLVSKALEAGHIEPYSGPGNNPVFPVKKPNGKWRFIHDLRATNAITTTLTSPSP
GPPDLTSLPTALPHLQTIDLTDAFFQIPLPKQYQPYFAFTIPQPCNYGPGTRYAWTVLPQ
GFKNSPTLFEQQLAAVLNPMRKMFPTSTIVQYMDDILLASPTNEELQQLSQLTLQALTTH
GLPISQEKTQQTPGQIRFLGQVISPNHITYESTPTIPIKSQWTLTELQVILGEIQWVSKG
TPILRKHLQSLYSALHGYRDPRACITLTPQQLHALHATQQALQHNCRGRLNPALPLLGLI
SLSTSGTTSVIFQPKQNWPLAWLHTPHPPTSLCPWGHLLACTILTLDKYTLQHYGQLCQS
FHHNMSKQALCDFLRNSPHPSVGI L IHHMGRFHNLGSQPSGPWKTLLHLPTLLQEPRLLR
PIFTLSPVVLDTAPCLFSDGSPQKAAYVLWDQTILQQDITPLPSHETHSAQKGELLALIC
GLRAAKPWPSLNIFLDSKYLIKYLHSLAIGAFLGTSAHQTLQAALPPLLQGKTIYLHHVR
SHTNLPDPISTFNEYTDSLILAPLVPLTPQGLHGLTHCNQRALVSFGATPREAKSLVQTC
HTCQT INSQHHMPRGY IRRGLLPNHIWQGDVTHYKYKKYKYCLHVWVDTFSGAVSVSCKK
KETSCETISAVLQAISLLGKPLHINTDNGPAFLSQEFQEFCTSYRIKHSTHIPYNPTSSG
LVERTNGV IKNLLNKYLLDCPNLPLDNAITHKALWTLNQLNVMNPSGKTRWQ IHHSPPLPP
IPEASTPPKPPPKWFYYKLPGLTNQRWKGPLQSLQEAAGAALLS IDGSPRWIPWRFLKKA
ACPRPDASELAEHAATDHQHHG

>BLV
LERLQALQDLVHRSLEAGY I SPWDGPGNNPVFPVRKPNGTWRFVHDLRATNALTKP I PAL
SPGPPDLTAIPTHLPHI ICLDLKDAFFQIPVEDRFRSYFAFTLPTPGGLQPHRRFAWRVL
PQGFINSPALFERALQEPLRQVSAAFSQSLLVSYMDDILIASPTEEQRSQCYQALAARLR
DLGFQVASEKTRQTPSPVPFLGQMVHNQIVTYQSLPTLQISSPISLHQLQAVLGDLQWVS
RGTPTTRRPLQLLYSSLKGIDDPRATI IQLSPEQLQGIAELRQALSHNARSRYNEQEPLLA
YVHLTRAGSTLVLFQKGAQFPLAYFQTPLTDNQASPWGLLLLLGCQYLQTQALSSYAKPI
LKYYHNLPKTSLDNWIQSSEDPRVQELLQLWPQISSQGIQPPGPWKTLITRAEVFLTPQF
SPEPIPAALCLFSDGATGRGAYCLWKDHLLDFQAVPAPESAQKGELAGLLAGLAAAPPEP
LNIWVDSKYLYSLLRTLVLGAWLQPDPVPSYALLYKSLLRHPAIFVGHVRSHSSASHPIA
SLNNYVDQLLPLETPEQWHKLTHCNSRALSRWPNPR ISAWDPRSPATLCETCQRLNPTGG
GKMRT IQRGWAPNHIWQAD I THYKYKQFTYALHVFVDTYSGATHASAKRGLTTQMT IEGL
LEATVHLGRPKKLNTDQGANYTSKTFVRFCQQFGISLSHHVPYNPTSSGLVERTNGLLKL
LLSKYHLDEPHLPMTQALSRALWTHNQINLLP ILKTRWELHHSPPLAV ISEGGETPKGSD
KLFLYKLPGQNNRRWLGPLPALVEASGGALLATNPPVWVPWRLLKAFKCPKNDGPEDAHN
RSSDG

>HSRV
MNTPVYPVPKPDGRWRMVLDYREVNKT IPLTAAQNQHSAG I LATIVRQKYKTTLDLANGF
WAHP I TPESYWLTAFTWQGKQYCWTRLPQGFLNSPALFTADVVDLLKEIPNVQVYVDDI1Y
LSHDDPKEHVQQLEKVFQILLQAGYVVSLKKSEIGQKTVEFLGFNITKEGRGLTDTFKTK
LLNITPPKDLKQLQSILGLLNFARNFIPNFAELVQPLYNLIASAKGKY IEWSEENTKQLN
MVIEALNTASNLEERLPEQRLVIKVNTSPSAGYVRYYNETGKKP IMYLNYVFSKAELKFS
MLEKLLTTMHKAL IKAMDLAMGQEILVYSPIVSMTKIQKTPLPERKALPIRWITWMTYLE
DPRIQFHYDKTLPELKHIPDVYTSSQSPVKHPSQYEGVFYTDGSAIKSPDPTKSNNAGMG
IVHATYKPEYQVLNQWS IPLGNHTAQMAE IAAVEFACKKALKIPGPVLVITDSFYVAESA
NKELPYWKSNGFVNNKKKPLKHISKWKSTAECLSMKPDITIQHEKGISLQIPVFILKGNA
LADKLCGGMPLETRENZEESITGKEVKNLVTQILLLLIDVPGMRDTRFLNCPHSLLPLTS
NAGLLKHCLMAGKWSPKAEMI I LAAERSEHZQRZLRMKLEKGGKVDIVTPSLTQEVTQMD
PSKSHRQZKCVSTLYNI 1 SAZAIEAFTYSVAVSQSTKQZZCNHKEVVZNRLISLLVIZKI
1ZDKVZGLRYEVCGSTRRVTRKSTV IGHNTSKVARGKVKZDR IFPZRRQLF IHZGZCFKE
YYSNRLIVLTMMEIVYKDSFZIVR

>HFV

MNPLQLLQPLPAEIKGTKLLAHWDSGATITCIPESFLEDEQP IKKTLIKTIHGEKQQNVY
YVTFKVKGRKVEAEV IASPYEY ILLSPTDVPWLTQQPLQLTILVPLQEYQEKILSKTALP
EDQKQQLKTLFVKYDNLWQHWENQVGHRKIRPHNIATGDYPPRPQKQYP INPKAKPSIQI
VIDDLLKQGVLTPQNSTMNTPVYPVPKPDGRWRMVLDYREVNKT IPLTAAQNQHSAGILA
TIVRQKYKTTLDLANGFWAHP ITPESYWLTAFTWQGKQYCWTRLPQGFLNSPALFTADVV
DLLKEIPNVQVYVDDI1YLSHDDPKEHVQQLEKVFQILLQAGYVVSLKKSEIGQKTVEFLG
FNITKEGRGLTDTFKTKLLNITPPKDLKQLQSILGLLNFARNFIPNFAELVQPLYNLIAS



AKGKY IEWSEENTKQLNMV IEALNTASNLEERLPEQRLV IKVNTSPSAGYVRYYNETGKK
PIMYLNYVFSKAELKFSMLEKLLTTMHKAL IKAMDLAMGQEILVYSPI1VSMTKIQKTPLP
ERKALPIRWITWMTYLEDPRIQFHYDKTLPELKHIPDVYTSSQSPVKHPSQYEGVFYTDG
SAIKSPDPTKSNNAGMG IVHATYKPEYQVLNQWS IPLGNHTAQMAE IAAVEFACKKALKI
PGPVLVITDSFYVAESANKELPYWKSNGFVNNKKKPLKH I SKWKSTAECLSMKPDITIQH
EKGISLQIPVFILKGNALADKLATQGSYVVNCNTKKPNLDAELDQLLQGHY IKGYPKQYT
YFLEDGKVKVSRPEGVK 1 IPPQSDRQK 1 VLQAHNLAHTGREATLLKIANLYWWPNMRKDV
VKQLGRCQQCL I TNASNKASGP I LRPDRPQKPFDKFFIDY IGPLPPSQGYLYVLVVVDGM
TGFTWLYPTKAPSTSATVKSLNVLTSIAIPKVIHSDQGAAFTSSTFAEWAKERG IHLEFS
TPYHPQSGSKVERKNSD IKRLLTKLLVGRPTKWYDLLPVVQLALNNTYSPVLKYTPHQLL
FGIDSNTPFANQDTLDLTREEELSLLQEIRTSLYHPSTPPASSRSWSPVVGQLVQERVAR
PASLRPRWHKPSTVLKVLNPRTVVILDHLGNNRTVSIDNLKPTSHONGTTNDTATMDHLE
KNE

>HERVL66

QEEARGICHLYTNSWSVANGLTTWMPQWQRNKWL IGNKEVWGKQYWEDISILAHTTIITV
FHVDAHASLLSLDRLFNQQADQQAKISTITANSDPEEADWAAI TQWVHHQCGHLGVQGTM
AWGVQRRISLPQDAVQT ILSQCTTCQQLKTKP IPQRAMGH IHRGKMPGQICQMDY ICPLP
LSKGCQYICTAVDTYSGLLVACAYANANQINTIKTLNILILYYGVPIQIQTDNGSHFKGE
AVQTFAAQDGIEWIFHIPYHLQAAGLTERMNELLNKQLKVLGQGKLEKWKDHLFDTLQNL
NNWRLTTSETPVSQMLTPHLQIAKCASVVQPLSLKFWKIHPEAILPWKSTREATGLDLHS
FKSGI IPAQSTYMVASGLG

>SnRV
MASNKWFVYSDEPTKV I LKRDKSKEKDETKKKK IKTEQNSDAAYETPGTAPVQKPLLETT
PEAELEKVLKGLEEWGYKALEKKRDPELWNPNQEGLDEYLFRGWVQGGLADSKKALEKNM
EKFVPLFVVTMSQAVPYWRQTMQARNQNGKKQKNR IAELEKEVADLTSAGRGADQV I AGM
DKELKKTAEKYQAKLEELEEQLAAMTVEKEELESQVEGLKESLVEAETKKVSLMEVLTMP
TRSKGPKKRGPDLKQIRSLHVMADSLGMDSDG I DWDWLARQAWDYEGDEDPHVKEAEEEA
WRERQTSQPSQPSQLRPFVAAGNGHREDQWRPLTVTELPAAVTAVGGAWDPTRETGSARW
KK1VKAAEAIGWGTGDVCQVVTAMSPSWADVPPE IRNRVATEKE I KAWLMKQGPGGGQGL
LEFTKLRQGPTENPSNYLEKALELYLDSQPGDRDGNKDDPAFLQQATQGLLPWLKKAVIL
GGKNTSWQEMTSFCQRLWLVRDQFADKTGVSKARP IVRNEGPRPQQGHSKIVFGGNCRNC
GKAGHMARDCWAKGGGQEGKGPRONTTWKPKSGAIASAPPAESPYADCAKQLADIEKRLK
DLTTAGGGPKGPNPFHKPZGVAALAAPLCSLKGRPHVSVEIEGHKIECLVDTGAEVSLTS
LOLQAQRFEQVVGLGGKPVRVGIADHVDTTVGQVKGKGCWR I SQELAENILGNDLLRSLG
L 1VDQCNGVLWQASEGLGPDNWMAAETLRIYSIKSPGHYNLPELLATKDEQLAD ILWNNV
EAFATHRNDCGNLQGMTASFTADHPKMIKQYPVPDASHASIKETVEALLEQGVLRKCNST
VNSAIWPVGKPDGSWRLTIDYRPLNSAVSCPYPTVASTPELFAKLEKKYQVYSSLDISNG
FWSIRLEEECQYLFAFTFDTQQYTWTRLPQGFHASPGIFHQALYNGLASCKTAIESQGCK
LLQYVDD I LLMSEDRDHHLRSLAILLQGLKDLGVKINPKKSHFCKDQVQYLGVNVGADTR
SLIDARSQLIRTLDIPLTVQGLRSALGLFNFCRAWIPEFSRKTQSLYDMLKGDCKSTDKL
KWTEDNLNKFKLLKDEVASACVLGLPDPTLPFRHLIGIRQGHFLCSLVQKDDNGMWHVLG
FYSRKMTPVESNLGICEQYAECAAWA I SACNLVSGFGRKI IVTSHSPVKFILQTTPNVSN
QRLARWHRILTQEDITIETDASI1QGWFVPEPYEGEQHQCRPHDDT I TWRVSTRAMPTGEK
WWIDGSRYWDHDKGGYVTGWAALREDKKNQLGGALEGHVSAQVAELVALREALRLQRPLT
LYTDSTYVLGICTKYLAVWKRRGMVYNADGSQ ISNQNILQE IWQL IEHDSTQTLGIVKVKA
HTQRKCSTHEQQLNNDVDQPAKQYAKEEPNMSV IAPLQVYPLWIGLVPCKEPKLWENIQH
HITKVDLPDFQKQLAE IMPQQD ISHCTLAYFDKPSPEATKYHDK IKPYLGKGQQLTLCDT
Y 1GKEGAA I LGQLRPDMQALHQAEGEVHVSLGTRAGHCPQELGTMLTNLLKSTQERIWQD
PPVFKLHDETGKVQGYVIKTTLGMKTWIMNDHLVTQSEQTEGRAKLSSTEGYALAQQYHH
LYGHPSEESLRKVLTKRFVWEDMGQHCKEITNTCLTCAKYKVLRAGPPMGVGRSAEGPCQ
KLQVDHVGPLGPGTHGYRYLTTMVDVYTGWFWAKPCRGPTTGATIAALEEHISIWGVPYS
I1QSDNGTAFTSKAMQEWANTYG IEWKVGA 1 YHPQSQGKVERKHRLLKDRLKRATHEGKNW
VQALPSILLFINSMHPRDQFSAYELMTGRVPHLGGYHPHPLETAKEEEVR IFLRATHDCM
QNKKWEEQLEKVTKAEAHSHWTQRSPNLEPGCIVLVRKFTGDAFSPKWEGPYVITETTKY
AAKVQAMSDKVTQHSGWIHRTHLVLFPSQNKRWADPGNPGNQPDEDCTGKKGTVSTADMS
PTTSTTRDRG INMGTEQTHRRRSPRFQRGSDSPSGGQZ

>gg01-chr4-77338201
FRITAIAWTFPLPLTWTTNNPVVVKQWPLKRESLLQAHQLVQEQYAQGHLKLSTSPWNTP
I1FVIQKKSGKYRLLHDLRAVNDQMEPMGALQPGLPNPAMLPEDWPIL 1 IDLKDCFFTIAL
HPQDTKRFAFTLPAINRGEPDKRFEWTVLPQGMRNSPTICQLYVDAALQPLRKEMPNTI I
YHYMDD I LFAQQDPFTEQQIERVKTVLAEFSLVVAPEKVQRSAPWKYLGWQ I TGKQVXXX



XXXXKXXHXXHXXHXXHXXKXXXXXXXXXXXXXXSRLDPNLPLDLMIWNNRTHLLG
AITQFRKKMGERVLEWLSPPLOKRKT ITTK IENLAAV IRKGRVR I LEVSGREPET IYLPM
EKATLDWYLLNSPDLAEALLASGARVKSGPLVPRALSGLAHSGSLLVGRSLSPLLKLDRI
RDPVLHLNLLLKPHQTLLHHLLPQQKVT I TSVNQGLE I LTTLEGFNNLGDQPFACRGCGR
VWGCGAWVL IWCGGCGKQVWVHQSQLQPSGAVAVRTVGGGG I LGEPEQFTGESFWNALAL
YESTEQRALAR I RWEFKGLVGRAYALLQSR I LKAHCGD I TSAPLLTL ILLQISLIKSLWM
PAQPKQN IW I TLANKMGQDH I CLALSSPNNPFTTCLVGVPLDVLLVPRQLSLVTVLPQMI
MQINGTSTCLFPVAG I EPQELELLGSLKADFCLFFNWTSTQRGNNGTVCVNSSLSVYNNQ
TAWCNYTTPN I SVSSNSP I KLPEGVFL I CGDRAWGGVPSHLEGGPCTLGRLTLLNPNTS
SHERVL40

SNXDS I ESXEEERESVPZVNTNTYAAEVVRDXXSXXNSLVXPVXKXNXSXRXTVXCXXXD
SVXXPVAPAAXD IVTXXESTTRXXXXWCAVLN I XNXXFX I PEASEDQXXFASVARPXHVF
XXLXQXYLNSPA I CHXWMGQDLARXPLPSDVQSFHY 1DXVLLVGKSEASXSTALTAVITL
LXXMADKLQKHSGTCLPSKVSWXYVGRFTXXNPSGSQEKAVSSGPXHQRGTLLDSLX 1GD
GLCLAWAFYLVLY 1SXPTNQYPLSGPNQKAALEXVQXAVXRSLPLGPHNPNDTFELQXSV
TDDFANWSLWQGEATSTWGTPWGFGLTFLL IRLPDTPLLKSSYZLATELLSKLNTXPTEA
LTLQPDIPTLGWVNLDSMTNKEKGSTSLACQIEMA I FKNAAXXAPAASXLYMKKWQLSFG
GNF I PHSAARSKAAGS I GPS I HRGXPKCWAWF TDGLAKLKPNGVHWAAAAVQPQXQXXKT
ENRQGRSAQWXEFKAIL ITWT ILPL IXXV I FLLTYTVANGLAVWSATWKTTDWQ I KDTPL
WGRKLWKQ1VAXDZT IWVTHVDAXVGPFSDETKWNQAA I EPAAQ I ATXAAW I HHPTGHGN
TSTIXDWAQSKGPYVSDAEATTACQTCDSCQKLPVXSAVREATLHRALPLSTSGXLLHRT
FDXLLGLPMASPLLTHFSXYGVAVPVQSADSSHT IVPETXLCXVFSFPDYLQSDNGAPF I
TKATQQWLSQG I QWTFHAPYYPRASG I VERWNGLL I TDSKRFLTXSPSPPPGPHTLVDNL
VTXYGCPRKGSSPFGRFLSNDQYKRRVREV

>Gypsy
NKLWATQHRRRKTHPTLPYQLKFSGTRLRNPTGY INPTTHATSLPY I TLNLQQKFPLSFL
IDTGSNNSF IDPESANQLECT ILPTSTS I TTALNSFK I EEKA I FPMPPEFKTEGQ I TLLK
FKFHSYFNGL I GMDLLSHLEAKVDLVNLQLVTSKSTLP I FLYTNQASK I FNIPAYSKVIL
PLPVKTNHGEFYCCTTQLNNELSLSEGLYKSNNN I ANVE I SNQSDSDKLLYLEYPLET IP
YNKNDH I ELFN I SATPLNNDTPQAPLH I LTEHLNPEEKTALTTLCKQFRD I FYNPETPLT
FTNKITHSIPTIDNTP IHTKSYRYPFVHKTEVKKQ I ESMLDQQ I IRSSHSPWSAPVIWVVP
KKLDGTGNRKWRLV I DYRKLNDKT ISDRYP IPN IND ILDS I GKAKYFSTLDLTSGFHQIE
MNPKD I AKTAFTVEGGHYEFTRMPFGLKNAPATFQRVMDSVLGDLNGT ICLFYLDDI 1 IF
SPSLOKHLLD IKMVFEKLRAANFKLQPSKSEFLRKE I EFLGHIVTQDGVKPNPNK 1 SATK
KFPCPTNRRA I KSFLGLLGYYRKF IRDFAR I TKPMTKQLKGKRQVTTDKDFVDAFEQCKT
LLSNDP I L IHPDFEKPF I LTTDASNFALGAVLSQGSLQNDRPVCFASRTLSDTEVNYSTI
EKEMLAT IWAVKYFRPY I'YGVKFT IVTDHKPL IWLMNFKEPNSK I IRWRLQLMEYNFET |
HKKGSQNV I ADALSRADPNLNYNETLTVKPCPTSEKP INEFNTQL ILEIDTNTSYQTTTP
FKQK I RKKYSQPCFDFDN 1VK I LKGTLKPNR I CAFLADDNNSAL I EKAFSTYFAHKKHFK
I IRCKSLLHE IVGNPEQNKF I QEYHTNSNHRG I DETFLHLKRETYFPNMKNK I SEL IRNC
ETCLKLKYDRQPQN IVFETPETPSKPLD I IHIDIYT INNNFNLT I IDKFSKFAAVYPIPN
RNG INC IKATKNFFSQFGLPKKL IHDQGVEFCND I FRKFCSQYN I LLHVTSFQQSSSNSP
VERLHSSLTEIYRI ILDTRKKHKLPTDHEE IMSETVITYNNAIHSTTKHTPFELFNGRTH
LFEKT I IPNNEHDYLNKLNTFQDKLYSE IKEKLSTNTQQR I EKLNTSRVEPTTVQPNSTI
FRKENRRNKLTPRFSLHRTAKDKGKTLVTTRNQKIHKSKIRKISKPPNDLSLSTCIPDLA
MGHTNLSSSTTSIAPTSZQKCRZGKHSZZET IKKLATZS ICPNTPTVLKNYTTPS1PZDK
MKHSP I LYQYZMLNWPKLKVKZ THZHPFHATKEVLLTGZVVZSKSSPATWTPMMQR 1 ZKQ
KLTTZKASPPLSQITSKYRTRSMMKENYGSKTZQDTLTMNR1ZLKTSSKTLK IQFTQKYT
TTKKKZRNYNIZ IGLTT 1Z1YZLATZATLZKVHCLPKLMLSQNSSZTRQKZPKSNKFLKH
KTTQZNPSNTFITSZKZTHSITKTKZFLVSKFLFFZVVTTKWQDZFHFQZ IPHNLZZHLS
TZY 1 ITKVTACFQLC INVLZZKNNSSAKSTPS I ILK 1 I LAWDTLSK IRPATATX
>HERVL74

KYPMVG 1 DALTMSN I KXKLSLWHLQ 1 GLTKWDPMDPPVK IVNMAQCKLKQGLQELKL 1Z
DLXSEGV I 1PTASPFNSP I LPVLKPGKNEWTSRWITATLMPWSHPLRPPYPISNI IEITD
SI1QSVTGKYFAXIDLANMFCSVPISTASQLQFAFTSEGTQYTFTRLLMGYLNSLSSRTIF
AGK I LTASXFPGAQVZHY 1DD I LLQGDSFDTL IKD IQVQHLLXLFVLEATYSPFTILLXL
TDXAIYKAHLNGLLNKRLWNLSKLKSTGTPVSALRDSFTVEALATSSHASWSLWTTYDAI
SCPGLLMQETALLGLMLTPLERQLLATYWALLE I EALADPEPVTLHTQLP IMPWVMEAAP
HKLSTATEASLXQDSQTWASG I FHLQEGVASSVLSPLPDHVLEEVTPPPDPLATWXAPWD
QLSEQQWEFIDYMDGIAT I ISDGAQWNVAAFHPLTRMSL IKDGTQGSAQLAKLQAVILAL
DALATNGL IXTFLQTLAIAQELSPRVKNSGNLLPHRYK 1ZIK I THVSAHTKATIQGLTRT



SLSPSEFQTLL IVTKAHFASQNTQCWALEKG I QWNFHLPXRPQIAGX I ER IMVSSNNSFX
NXXPTNRPLNGSLSCQAL I SLNSRPFGXLTPYNXKKRKPFHHPFLYLKRDMXHLHXYEDS
Y 1CGPNNVSSYLYKFS I LPPSHKGWRPDRRH I LSWDPLT I1DCP 1 GQXAAHL I WDPSEPKL
PPPKNLPN IWV IRSGZLXRALPL I PSRKLKLVLQGXSHRQCGLPRRETENPTZZXK I XFG
DNNG INT I SHNDKSRQHLLGNNARQGXRKSTSNN

>gg01-chru-52190725

PDTVGRLD I TLFEVT IKNPE IPVRI1KQYPLSQEGRQGLKPE I ERLLKRGLLEPCLSPFNT
P 1LPVRKPDGSYRLVHDLRE INKRTVTRFPVVANPHTLLSQLSPENQWYSV I DLKDAFWA
CPLKEECRDYFAFKWEDPETHRKQQLRWTVLPQGFTESPNLFGRALEQILRGYNLGKEIA
L1QYVDDLLLAGDTLESVREASVKTKLLGLQGLKIPNQSYNYR IHXXXXXXXXXXXXXXX
XXXXXKKKKXXXXXXXKKKKKKXXXXXXXKKKKKKEXXXXXXXKKKKKXXXXXXXKKKKKKXK
XXXXXKHKKKIXXXXXXXKKKKKIXXXXXXXKKKKKHXEXEXXXXXXKHKHXXEXXXXXXKKKKKXKXK
XXXXXKKKHKXXXXXXXXKKKKIXEXXXXXXKKHKKHXEXEXEXXXXKKKKXXEXXXXXXKKKKKKX
XXXXXKKHKHIXEXXXXXXKKKKIIXEXEXXXXKKHKHKIXEXXXXXKKKKHKXEXXXXXKKKKKKXXXX
XXXXXKKKXXXXXXXXKKKKKEXXXXXXXKKKKKEXXXXXXXKKKKKXXXXXXXKKKKKXXXK
XXXXXXXXXXXXXXXXXXG IDVWVK IMYSLPGTGAECGLGGLAGSFMATEEFPQPLFTLQ
RKTQLNLTRDCYNLLSCSFDI IAVFFFSLTSSTSHPLGKZGD IVLFSTLILCLGCAITSS
SWNSFGKLCGSLLSQH IMVSLYLNRRRQQDLRRVLRSDLCDFRINSVIFTTZDPTCFFLZ
CSG IWMAKH I TLDKNHTZALEKTGLTAKFS IWSLFSSCLMFLDLRKLVTLRSRCELSELA
LFAV I RRKYVKMRAENFPZE I PNKTFDCMHFALFGKKEKEKKKKGKATYTSQMLVTFLVT
SLNAPRKKSETMELSTVK I SRKKKKMHKSZVKCLKTQNSDSVKLHDTWAYFKL ISL1QLQ
SLPRGWWHLVWPCTSAH I SANTEFAEEDLHTFSQEESQRSYLPRRDQSDLYVTGLGDI I L
I TLPGLAFP I LKGTQSTKFNSPKKRWKQSXGKKKRKEK

>gg01-chr7-7163462
PVSKGEHKQMLLPGSLNMDHLLTDAQS IWLNGGRY TEAHNPPHPVGSRVCMRNFLQEVEL
KLKGFSVKKLRQZLGRMLTYRVDTYRVDNFFNRLLPQYRWTVLPQGFTESP ILFGKVLEK
ILESFQAQETV I LLKYVDHLLLSGTEKSKVKETTNRHPNFLGKYGLRVPRNKSQYVVKEV
RYLGC I FYEGKWRTNSDRVRELCDSLSWFWRGSLGAKLGSYN ISTMAISLKNWIPFSIAS
HVS I TGCRISLZGYLSLTAINIQSQRVAAPSKLLLIPLS IDLSLAMSP IWRASLPSRDKL
LAPPSQQRSNQVTRFSFGRRVNSFPELWISVILRGZRIVIEISSSSLSSPCLLVFAFAFL
GSEEVPSPGSSSTSSSTSYSFFCLFVIDVRTPASISCLLQGLLTLLLVYAVTHQIZLEDF
PLWLAPQLGNSSLQNST IQSMVGTSQAPNKLYLL 1'YLSRT IPDSNAGS 1 SRDPTDVQEZN
PMTLRVPTLLRFFLNLSVFPASQHSLVLEETSSLARMERNTFKD IDNMRTSMTTSSVFKK
RDKLRGKPGNRFESLK 1Q1 1QHC I KAPGRCLHQCPYLVVYKHNS I ARNYDVNYRPVTGKE
HIAFNPLYSAPT IKSKL I AGNCZREGGEKKKQKETTRYSVWSLVDCPGYNL 1 YEGHPTPV
MPCSHAVSGLKKF I FPTNVKSFRLPAFSTKNLSRSYLDKSVPVTGGQZAHGPPGFPK I KR
SSGNNLRRRTYFTNYDVGMQDDTI



