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Supplementary materials

Supplementary data S1. Predicted fish Harbinger transposase proteins.
>Harbinger-1 OK
FLSALTMACPFVRDVVDeealvlrrafrrervifrdrlDPLAFPDDHLYERYRFSADGIRY
LCRLLGPRIKHRTARSHALSVEQMVCVALRFFASGAFLYSVGDAEQLNKATICRTIRSVC
LATIKALADVFISFPGHRRLCDIKEEFYRIAGKRIYKLODNC*HIVGYSLLCVTGEPNVIG
AVDCTHIRIKAPSGAHEADFVNRKSFHSINVQVCNADCVISNVVAKWPGSVHDSRIFRAS
EIYQCLSQGKPHNPYL*PSWLCQEYHCVYEVVMMRFCVDR* ILWCVAGRQGYGCQPFLLT
PFTDPQEAQQAYNHAHARTRARVEMTFGLLKARFHCLHKLRVSPVRACD
ITVACAVLHNVAC

>Harbinger-1 CC
QMVCVALRFFASGAFLYSVGDAEQLNKATICRTIRSVCLAIKALADVEFISFPGHRRLCDM
KEEFYRIAGKRIYKLQDNC*HIVGYSLLCVTGFPNVIGAVDCTHIRIKAPSGAHEADFEVN
RKSFHSINVQVNIVCDADCVISNVVAKWPGSVHDSRIFRASEIYQRLSQGKPHNPYL*PS
WLCQEYHCVYEVVMMRFCVDR* ILWCVAGRQGYGCQXFLLTPFTDPQEAQQAYNHAHART
RARVEMTFGLLKARFHCLRELRVNPVRACDITVACAVLHNVAC

>Harbinger-2 CC
NISRVIGITDGTLIPVSNPVVNEPLYIYRKGYPAINVQIVCDHKGMENDIVAKWLGSTHD
SFVWATSAVCRWLKRVHGEFGXSRLLGDSGYPLHPYLLTPVPHPATTA
>Harbinger-1 DL
MACPFLEDVLDEEALILRRAFSHERVFRDRSDPLAVGDDYLIERYRFSGDGLRYLCRLL
GPKIQHQTAGSHALTVPOMVCVTLRCFASGSFLYSVGDAENLNKGTICSTYPGLVGRPL
COFYGLFLTATIIQTTFNMSA*SIHLICSLLSTLXSXTSLONVLVENENLLPGPEFMARQ
VCSL

>Harbinger-1 LCr
QRLNMACPEFNHDPVDEGAAILRRELHICRQRVLRPRIDISALPDNFLFERYREFTSQSIIY
THNLIRPHISNITSRSHALTSQQILCVALRFFANGSFLYNIGDAEHLSKATVCRAIRRVC
LALKRLLPIXVVFPGHKPVRAIKEEFHRIAGEGCRDLLNSEFNIRLPNVIGCIDGTHIPIT
APPSHNEADYVNRKSIHSINVQVHVDTVKIICDAAHIISNVEA

>Harbinger-2 LCr
RRERFKERKDLLANHDNWLISRFRLPKASVTGVTAELRPARERNGGRRAGCLTALGEFPAT
GAFQRELADRSGVCQLTLSRAMPAVWDGITIRMSSWYIRFPYSAVEQADIKAQFAARAGEP
NVIGAIDCTHIAIKAPSQDDFFYVSRKHFHSINVQIICDARMOQLTNIVARWPGSTHDSEI
MTNSIAENRLEAGTVRDGWLLEV

>Harbinger-1 MA
RERILRPRVDFLSYPHVFLFERYRFSRESITYINNLIHPYIRHITHRGRALTSEQMLCVA
LREVANGSFLYNIGDAEHISKATVCRIVRKVCLALKRFL*IFVVFPGHKPLRAIKEEFHR
IAG*WY*IRFSKANLKNDDQLITSCCDLWK* TNN*NPLODFLMRLDALMAHIFPSMH
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>Harbinger-1 KM
MAALALLEDITNGRIRRERVFRDHTDLLAHDDAWLII*FRVPRAILLELCAELAPALHRE
TRRSRALPVPVQVLTTLGFLATGAFQRELADRSGISQSSLSRAMPAVWDGLIRMMPRYIK
FPYTVAETLRRCAATREFLTSTI

>Harbinger-5 DR
FOMLHHYYTNILRTSEVWAYSRTSDWWENTAQKYTDDQWLEDFRVSRETFRYICSTLKPS
LORLDTSFRLCIPLAKRVAIALYKLASTTEYRTVANLFAVSRTSVCRCVHDFCKAVIAVL
RPKLINTPDQAKMAEIADYFEDKFGIPQOCVGAIDGSHIPILKPPQYQOSDFHNRKGWHSIT
LOAVVDGKGLFWDLNVGQPGREHDASVLKKSCLWTWATSTTAFPGRVKNICGTEVGYFIL
GDSAYPLOQKWLLKPYPDTGRLTEAQELYNMRTSRARCVVEHAFGRLKGRWKCLSKRNDCN
VNVVVDMVETCCTLHNLCE

>Harbinger-1 ON
TMALFGAVAATAVQRYIWTRSRKQEWWDWDVRGFTDTEFIHNFRMSROTFEYLCQLLSAR
MLRODTHLRQSIPVSKRVGIGLYWLATGACYRTMSNLFGVAKSTVCSIVHEFCFAVRYVL
MPEYIKWPRGDDLIQVIEGFROQRWGFPQCAGAIDGSHIPITAPEDNHCDYFNRKGWHSVI
LOGVVDHQFWMGVEVPVMLLGDPAYPLRSWLLKGYADTGTLTEEQQYFNQRHSRARMTVE
CAFGQLKGRWRCLGKRLDVDIHTVPTITIAACCTLHNVCE

>Harbinger-1 DR
FAALLSDYSSCTSIRTTWIRQRSDVWWQHVLTSWTDCEWKDNFRMGRAAFLOLCNRLQPH
IQRQTTTFRKPVPVEQRVAICIWRLATNVEFRTISHLFGIGQSTAVSITNCVASAIVKNL
LSIFIRTPSEQEFESITQGFRDKWGEFPQCGGAIDGTHIGILAPPVSSADYYNRKGEFYSVI
LOGVVDHRLMEFWDINVGWPGKVHDARVFANSSLFDRGOQGNSLFPPNIERFGDVDVPVMLL
GDAAYPLMPWLMKPYPENQLTTPAQSTFNNRLSKARMTVERAFGPLKGRWRCLMKRCDCH
IDNINSIISACCVLHNYCOQ

>Harbinger-1 SS
PFLEEPVDIEAQILRRNLRRERVIRPRLDVLSEFPDDYLFERFRFSAQSITHLNNILSPHT
VHMTHRGHALSSEQILCVALRFFANGSFLYNIGDAEHISKATVCRAVRNVTLALKRLLYT
FVVFPSHRPTRLIKEEFHRIAGFPGVIGCIDGTHIPITAPSVNEGDYVNRKSFHSINVQI
ICDAAHIISNVEAKWPGSVHDSHIFRECTLSARFARGEFDGYLLGDRGYPCQPYLLTPYP
DPEPGPQOQRYNLAHCRTRARVEMTIGMLKARFQCLRRLRVTPERACDIIVACVILHNIAT
>Harbinger-1 TR
MPNTIGVIDCTHIHIQAPHEREWEFVNRKGRHSINVOLIGNADLQIINCVVRWPGSVHDS
RILRESHIYHRFQONTPDGILLGDSGYPLLRWLMTPFATVTSNSQONEFNYAHTSTRGTIE
RIDGILKRRFACLNYLRVEPKEACNIICACIASHNIAQ

>Harbinger-1 LC
WLARRERRRRQRRLARAMAPHGGLRASLDGGGMSDEECLAMFRLDREGFREVVALVRPAM
QPRLWRADTLGVEVKVAAALCWLATGSFQRVAGHVVGISQPSMSRALTQFVDAMVARARD
YIVEFPSTPOQERARIQQOGEFYDASGMPGVLGAVDCTHIGITIAPREEPLLYMNRKGYYSVNVQ
VVCDAECNILNVVAKFPGSSHDSHVWRHCGLSRVLSGLPYGSGHLLGEARCVLWTLHLY I
GAVRMHLSLRGFDSPSHGEDGDADSIRSCVSGDRAYPLRPWLLTPYLHPRGRGQORRYNRV
HTRAR
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>Harbinger-3 DR
MAVLALLEDIVNGRIRRERVFRDHGDFLAHDDDWLISRFRFPRAILLDLCAELGPLLERE
TARSHALPVPLOVLTTLGFLATGSFQRELADRSGLSQSSLSRAMPAVWDGIIRMSSRYIR
FPYHAVDOPNIKAQFAATIAGEFPNVIGAIDCTHIAIKAPSEDEFAYVNRKHEFHSINVQIIC
DAQMRLTNIVARWPGSTHDSFILTNSMVGMRLQGGRVRDGWLLGDRGYPLKTWLLTPLNN
POTDQERRYNDAHSHTRSVVERAIGQLKCRWRCLDKSGGVLLYRPNKVCRIVLACGVLHN
VAH

>Harbinger-2 OL
LYADGQSDTRPDFRLTRRTIEHLVEQLRVPHTLGGAQETEVLVFLFWLACGTSYGVVARA
FDMPRSTVSDVVHRTADRILQLMSRVTQLPSGNELPLVASGFXQLAWSSAFQKVAGSIDG
CHIRIKALKENAACYFNRKLFYSIQOMOAVCDSNAKFIDIFVGNPGSVHDSRVLRKSPIYV
NQTLPT*RILLGDGGYPCIAHPITLLTPYREPMRNAVEARYNQHHXRTRSVVERAFGMIK
MRRRAIFLGALEVKPTFAMKIIACSSILHNLC

>Harbinger-1 NF
LNQSRRDEGEYSSLVRPMRGIDEQSHFKYFRMSANREFDDLLHRIRPHINHAATHSSPVKL
EERLAVTLRVLASGNSQQSVAQSYRLGSTTVSLIVTEVCEALWSALCSDEVSLPDKNKWA
DISQEFWRVWNEPNCLGCVDGKHVIIKAPPNAGSDFFQLORNSFPRAHGCV*C*LQI*HG
GRRGIWARE*WWSFSGVHVREQAAPWNPGPTTPGQPAWFHNYCSTRVPSGDAAFPLHONL
MRPFPGM

>Harbinger-4 GM
CTELSPGLERQTARSHALPVPIQVLTTLGFLATGSFQRELADRSGMSQGALSRAIPPVLN
GITIRISARYIRFPYDAVNQANIKAQFAATAGFPNVIGAIDCTHIAIKAPSEGEYEYVNRK
HFHSLNVQIICDAQMRLTNIVARWPGSTHDSFVLRNSSVGNRLEAGRVCDGWLIGKQ*GD
SGYALRPWLLTPLANPQTVREQRYNDIHARTRTVVERAIGQLKSRWRCLDRSGGMLLYHP
EKVCRIVQACGVLHNVAH

>Harbinger-1 BF
MLGFYDTLMNELMREHRCDFKSEFVRMEPQOMFYDLLMRVGPSIEKSRNVRPALPAALKLATI
TLRELATGNSYQSLEFAFRVAHNTISQFIPQVCKAITTEYGDEVFKTPSTPDEWRQVAQG
FOKRWQFPHVCGAIDGKHVRIRKPKKSGSVYFNYKGFFSIVILALADHNYKFLWANVGSP
GSNSDCGIEFNNCSLEPSLSGGTIGFPDADPITNDDRDTGYFIIGDDAFPLRTYILKPYAQ
RYLTIEERIFNYRTSRARRVVENAFGIMAMRFRCLLTTLSVAPETATRITEACLTLHNLM
R

>Harbinger-3 BF
AALLVAEGGEPVHRGVWQHPRNPASFWDQIVLDTLSDAEWYKRFRMRKATFQMLCDELDP
ELRHKDTRMRDAISVQKRLAIGLYWLASGDLMRSVADLFGVSVSSACNITIHEVHNAINEV
LFRRYLTFPTGQKLRETIHGFMEKWQFPQCAGAVDGSHIPINAPTKDPTDEFNRKGYHSV
ILOGVVDHLYRFTDICVGRPGSVHDARVLRDSPFFTRMESGTMLPRELTREIEGVPVPVA
VLGDAAYPOMPWLVKPYPDSGALSREKFDEFNYRQSRARMTVECAFGRLKGRWRCLSKRLD
VDLDNVPSIVAACCVLHNVCE

>Harbinger 7 DR
MLDPQTCNAMIVPIIRSQETPATRNAQSERHPEKDVLHDCVALLGCFAAIRTALGGPDPK
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GROQAREKLSSTVCRCVDSLWTGRHSFARSGCRSAGGTLMNSIRKVSEAKRIAFASASSPP
KGNINGVEVPVMLLDDPAYPLRNWLLKGYTDSGNLTEEQRSFNERHSRARMTVECTFGRL
KGRWRCLGKRLDVDISNVPTMISACCMLHNLCEK

>Harbinger-8 DR
MNRLREKEGEFSLLVRQLRSMDEEMHFKYFRMSAHRENDLVRRLKPLIVHQCTHSMPVDI
EKRLAVTLRILASGGSQQATIAASYKLSSSAVSAKVSEVCKALWKALQPEYLPCPSVAQWE
NISADEFWRMWNEPNCVGSIDGKHVNKKAPPHAGSDENYKGTHSIVLMATCDARYRETMVD
VGGYGRESDGGIFKESRFGSMLLENELNLPPPSKLPGTEVQVPHVIVGDAAFPLHCNLMR
PFTGM

>Harbinger-2 GM
MADLALLEDLNARLRRERVFRDRADFFMESDEWLLSRFRLPRHLLMELCNALEPQLRRET
RRSNAIPVPVQVCSTLGFLATGILQREIGDRSAISQPSISRTMPAVLAAIMSLSERYIKEFE
PYNNDQQTGIKRDFYATIARFPNVIGAVDCTHV*PSINDYAYINRKSYHSVNVQIICDARM
SILNMVARWPGGTHDSFIFONSNVGHRLHOGALHGOSHLGELRCSRTXPASSRFLLGPLH
SRN

>Harbinger-2 SS
GRDQPRRKRRSVWVQRWLKSRKQAGEFHRLIQELRLFGEEFRSYFLDRSQFDHLLOMVGA
RIARMDTNYRESISPVERLAICFKFLATGDSYRTIGEFSFRVGRSTVAGIVPSVAQAIWDC
LVGEYMPVPKEEDWRATAAEFLERWNEFPNCLGSIDGKHVVIQAPPCSGSQFYNYKGTYSV
VLLAVVDAIYCFRVVDVGAYGKGSDGGTLRDSAFGOALODGTLEIPPPASLPGAEDLGPV
PHVFVGDEAFPLRPNLMRPYAGRQLPLPKPVRIFNKRLSRARLVVECAFGILAARWRMYR
RVLGLSPSNVDACVKATCVLHNYLR

>Harbinger-4 BF
MAELRNEDPTAFHIFMRMPIAMYDELLERVTGRLTKKATFMRDPLDPGLKLALTIQHLVS
GNTYASMKFSWRVPKCTISLVVREVCEAITATYLDELMVCPTYTPNQWRQIADREYQOKWN
FPHTCGAIDGKHVACQGPWNSGSMYYNYKGFYSISLMALVDADYRFIWADIGGLGSASDA
QVEFSQVFNASELKECIEDGTIGFPDPEPLPNDTODVPFFIIGDDAFSLRTTMMKPYSGRG
LAREERTFNYRVSRARRVAENAFGILARRFRVLLTTMQHHPSTVKLIVTTCVLLHNLMR
>Harbinger-4 DR
MACPFLEDPVDEEAVLIRRELHLRRARILRPRVDFLSFPHTFLFERYREFSLOSITYIHNL
IRPYISNITHRGRALTSEQILCAALRFFANGSFLYNIGDAEHISKATVCRAVRKVCLALK
RFLHIFVVEFPGHKPLGVIKEEFYRIAGLDSPMWLDALTAHIYLSLHQLKMSQTMLTGSQS
TVLMCRYVELCSLNCLNNTYPQYYISYLILSTVKIICDAAHITITNVEAKWPGSVHDSRIY
RECTLSNRLOSGKLMYELHTWAFCMNYTLGHENAALNQCVFFFEFTGEIDGFLLGDRGYPC
QPTLLTPYPEPEQGPOQORFNVAHCKTRGRVEMTIGLLKARFQCLRHLRVTPERACDIIVA
CVVLHNIAT

>Harbinger-2 NF
LPDEGKFREIASYFESRWGLPQCVGAIDGSHIPITAPRNFHTDYFNRKGWHSLILQAVVD
GKGLFWNVFAGLPGSMHDARVLRLSSIWDLASRGNLEFPDHSIQIADVDFGYCILGDSAYP
LODWLLKPFTDTGRLTEQQLLEFNKKFSRARVVVENAFGRLKGRWRCLLKRNDCDVSLVRS
MILTCCALHNLCE
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>Harbinger-3 OL
MAYSEAVLSTSIERNVWVRSRSQEWWDTDVSGFTDAEFISNFRMTRSTENYVCERLRLTL
SREETCLRRPITVQKRVGVGLYWLATGACYRTVANLFGIARSTVCSIVREFCEAVRRVLM
POYIKLPKGGDLQEVIEGFQORWGFPOQCGGAIDGSHIPITAPEDNHTEYFNRKGWHSVLL
QOGVVDHRFCEFTNIYAGWPGSVHDARVLRNSHVYSLAERGELFPPGTEEIMGVQVPIMLLG
DPAYPLRSWLLKGYCDTGTLTAEQRNEFNVRHSRARMTVECAFGRLKGRWRCLAKRLDVDV
SLVPTIIGACCTLHNLCE

>Harbinger-2 BF
AALALARGGDPINRTIWSYVRLPATFWQOKEVQGTLCDAEFYKRFRMTRDTFOMICDKLNP
VLEKSDTRMRLAIPTKKRLAICIYWLASGDLMRSVADLEFGVSEGSVSLIVHKVCDAINEV
LEFRDYLSFPTGOQKLKETIQGYKERWGFPQCAGAIDGSHIPIKAPSKNPNDEFYNRKGEYSV
ILOGVVDHMSRYV*VQREFTMIDIGMPGSVHDARVLRESNVFDRGESGTLLPQ*EFAQDIN
GVTVPAVLLGDAAYPTLPWLMKPYPDNGALTREKFDEFNYRQSRARMTVECAFGRLKGRWR
CLTKRLDVLLDNVPDIVGACCVLHNICE

>Harbinger-1 GA
MLCVALRFFANGSFLYNIGDAEHISKATVCRVVRKVCLALKRFLRIFVLFPGHKPVRAIK
EEFHRIAGEFPNVVGCIDGTHIPIIAPSENEADYVNRRSTIHSINVQIICDAAHLITNVEAK
WPGSVHDSRMYRESTLSNRLETGEIDGFLLGDRGYPCRPTLITPYPEPEPGPOQRRENVAH
CRTRARVEMTIGLLKARFQCLRHLRVTPERACDIIVACVVLHNIATI
>Harbinger-6_ DR
ALANCSRFKRRKPYLERRFWVTPGGTSAWWDMEVSEVVVPEDWHKNFRMSRSGMIHLSEK
LRPFVEGQTTRLRAPVDVLTKVACTLYYPSDEGRIRKTANAFGLSRQVVSTITRQVCKATI
TTTLGPEYIKAPKTEAKVNELVANFYRTHGMPQCLGAIDCTHIETIRRPLSNSTDEFINRKG
KRVNILKGKKGKYSLNIQALCDYKYRFMDVVVKWPGSVHDARIFANSQLSSDLKDGTIPP
CPKK

>Harbinger-1 TF
MPNTIGVIDCTHIHIQAPHEREGEFVNRKERHSINVQOLIGNANLQIINCVVMTPFATVTS
NSQONFNYAHTSTRGTIEHINGRLKRRFACLNYLCVEPKEACNIICACIVLHNIAQ
>Harbinger-4 LC

Wlarrerrrgqrrlgmal rgGVRARLDTGGMSDEECLAMFRLDREGFREVVALVRPAMQP
ROWRADTLGVELKVAAALCWLATGSFQRVAGHMVGISQSSMSQALDQFLDAMVARARDYT
VEPSTPQERARIQQOGEFYAASGMPGVLGAVDCTHIGIIAPREEPLLYLNRKGYSSINVQVV
CDAELNILNVVSRFPGSAHDAHVWRHCGLSAVLSGLPYGSGHLLGAYARXVLWILHLYST
AVRVYLSVRGF*RPADA*AGDANSMLSCVSGDRAYTLRPWLLTPYLHPRGGGQSRYNITH
ARAR

>Harbinger-2 LC
ATGSFQRVAAQVVGISQSSVSTALQQFLDAMVQHTTTYIAFPHTDQOWANIMOREFFEASG
MPGVLGAVDCTYVPIMAPHQEPVCYLNHKWEYSLNMQVVCDSNGLITDMVAREFPGSAHDA
FIWSQCGLHRQLHKLPPGSSFLVGK

>Harbinger-3 LC
WLAWRERRRRQRRRASAMAWRRVPRVRLNVGGLSDEECLARFRLDREGFREVVAIVRPAM
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QPHTWRGGPLGVELKVAAALCWLATGSEFQRVAGQVVGIXQSTMSAALTQFLDAMVVRATD
YIVFPSTPQERERIQQGFYDASGMPGVLGAMDCMHIGIIAPREEPLLYLNRKRYYSMNVQ
VVCDADAHILDVVARFPGSTHDAHIWSQCGLSRLLSGLPEGSGHLLGELGWLSPHTLYKH
RGVVRMYPPRGAPTAPGTGRMGMLTACTHVLQVIVHTHCGH

GS

>Harbinger-2 DR
MAALQRVFQLRVROQRERQRQROQRRPRSTLCTINAFIRQHONPLDMLDDMAVIHRYRLPRG
EIVQLLNVIGPQLMRATRRNFALSPDVQLLAAVRYYATGSFLQVLGDGLGLSKPSVSRAV
QAVTYALLPLAAEHIKFPASRQAMSDIQEYFLTHYHIPQVIGVIDGTLIPISTPSVDGHT
YICRKGYPAINCQVICDHNCLITDIVARWPGSTHDSYIFTNSSVGQEAQNSNGHWRLLGD
SGYPLRPYLFTPVANPVSNSEAHEFNEAHRVARSTVERTLGRWKLRFRATHKSSGGLLEVP
QKCCAVITVTAMLHNIAV

>Harbinger-3 GM
WKRERRRHARCLWVHETIRSRTELGEFH*AQFDDLLARIGARISRLDNNYRRSISASER*
SGFI*RYLATGDSYRTIANSFHVGISTVSSIVPDVATAIDSLVEEFMAVPSTDEWTSIAG
RFEERWNFPLCCGPLDGKHVVIEAPAHSGDQFYNYKGTEFSLVLLAVVDAEYCFRVIDVGV
YGRTSDGGILANSAFGAGLOSGTLOLPADLPLPGADHRGPQPHVEVADEAFPLRKNLMRP
FPGRNLARERRVENYRLSRAWMVVENAFGILSSQWRVYRHAFEVNVEVAEKCV
>ISL2EU OL

QVPLLEPGDDVMADKEFLVQDLLTDIGSKIIIPPE*
SSISKEETEQTAAIARLRIIVERVIGRIKSFHIRDSPVPLTLMGSVNQIWLNCRVLANYH
>ISL2EU_SS
SRVISYWIDMMEENLREYIPWLPRETIRATMPQCFKDHYPGTTCIIDCSETALQKCKNLD
SRGESFSHYYAQNTIKYLVATIAPCGLVMFISSAYGGRCSDKYITSDSGFLEYLCPGDEVM
ADRGFTIRDLLHERKVK

>ISL2EU_ON
LLDENRLLRSQLOKTELNENXLKDDTEKVRYYTGLXCYAIXMSLEDTVKDFLPISKKLTG
FOmllltlmrlrldlPVQHLCHLFDVSRKTLSSVFADTVDVLYARLGALVHWPKRRCXQA
TMPXQFIETFGNRVAVIVDCFEIYTERP*NLKARAETYSHYKXTHTMKYLVGITPQGAIS
FISKGWGGRASDKHITERCGILXKLSPGDVVLADRGEFDIRDAVGMTCAEVKIPAFTRGXC
QLDAKDVEXTRATIAHLRIHVERVIGSLRNKFKMLHTTMPI*DXLVPCEGEDATLLDKIVK
VCCVLVNMCPSVV

>ISL2EU DR
VLYLSGHLDAAAQRIRELEAKVRQLKSNSVIYLPONYTLTDTVQOXTRTLDLGSHLRKYSG
YEFGNQLPHOPPDAXPVLLXCCCWPKREGY SRHFWHQHRHCSRVIITWANYLYLVLGSLPI
WMSREQVNIRLALMPAKFAEYCPDLRVIVDCTEIRXESPSSLTLOSETEFXVYKNHTTEFKA
LIGIAPCGVITEVSKLGSISDQEITKQCGILOLLEPGDACMADKGEFVIDOMLSDVGACLI
IPPFKRGACFSKENTEKTQSTARLRILVERAIRRIKEYHIWDTTVPLTLSGSVNQLWTTC
CLMSNEFQYPLDTKDHICV

>ISL2EU_XM
ILDCTEVELEMPSFLTLOSEMEFSAYKNHITLKGLIGVAPCGMVTFISALYRGCISDKEIT
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KVSGILPLLELGDEVMADKGFLIQDLLHEVGAKLIIPPF-RHPGQFSKKETEETQTIARL
RIIVERAIARVKCYHIWDSPVPLTLIGTVNQIWHNCCVLANYQGPF

>DR_copyl
FOMLHHYYTNILRTSEVWAYSRTSDWWENTAQKYTDDQWLEDFRVSRETFRYICSTLKPS
LORLDTSFRLCIPLAKRVAIALYKLASTTEYRTVANLFAVSRTSVCRCVHDFCKAVIAVL
RPKLINTPDOAKMAEIADYFEDKEFGIPOCVGAIDGSHIPILKPPQYQSDEFHNRKGWHSIT
LOAVVDGKGLFWDLNVGQPGRKHDASVLKKSCLWTWATSTTAFPGRVKNICGTEVGYFIL
GDSTYPLOKWLLKPYPDTGRLTEAQELYNMRTSRARCVVEHAFGRLKGRWKCLSKRNDCN
VNVVVDMVETCCTLHNLCE

>DR_copy?2

QECLHNFFEFSLVVYFCRTIWVEFPRSCDWWKY INNTWTDHEWLONLRMOQRSSFILLCDTLRP
WLTRONARYRKPVPVEIRVAICIWRLATNLEYRSISHLFGVGVSTCCIITQEVVTAINVI
MKPQYIKKPSAAEFKMIVQOGFRDRWGEFPQVAGAIDGTHINIKAPSNTPADYYNRKGNYST
VLOAVVDNKMKFWDINVGQPGKVHDARVFCLSSLFDRGSSGTLLPTWTETFEAIDVPLFEFL
LGDSAYPLSHWLMKPYPEGRGVTPEQIKEFNHRLSQARMTVERAFGRLKGRWRCLLKQCEA
HITLVSRIVSACCVLHNEFCE

>DR_copy3

FKNVYIYFEFSLVVYFCKTIWLFPRSCDWWKY INNTWTDHEWLON
LRMERSSFILLCDTLRPWLTRONTRYRKPVPVEIRVAICIWRLATNLEYRSISHLFGVGV
STCCIITQEVVTAINVIMKPQYIKKPSAAEFKMIVOGFRDRWGFPOQVAGAIDGTHINIKA
PSNTPADYYNRKGNYSIVLQAVVDNKMKFWDINVGOPGKVHDARVEFCLSSLEDGGSSGTL
LPTWTETFEAIDVPLFLLGDSAYPLSHWLMKPYPEGRGVTPEQIKFNHRLSQARMTVERA
FGRLKGRWRCLLKQCEAHITLVSRIVSACCVLHNFECE

>DR_copy4
FAALLSDYSSRTSIRTTWIRQRSDVWWOQHVLTSWTDCEWKDNFRTGRAAFLOLCNRLQPHT
QROTTTFRKPKPVEQRVAICIWRLATNVEFRTISHLFGIGQSTAVSITNCVASAIVKNLLS
VFIRTPSEQEFESITIQGFREKWGFPQCGGAIDGTHIGILAPPVSPADYYNRKGFYSVILQOG
VVNHRLMFWDINVGWPGKVHDARLEFANSSLEDRGOGNSLFPPNIERFGDVDVPVMLLGDAA
YPLLPWLMKPYPEN*LTAPAQSTFNNRLSKARMTVERSFGLLKGRWRCLMKRCDCHIDNIN
TITSACCVLHNYCQ

>DR_copyb
MAVLALLEDIVNGRIRRERVFRDHGDFLAHNDDWLCSRFRFPRAILLDLCAELGPLLKKE
TARSHALPVPSQVLTTLGFLATGSFQRELADRSGLSQSSLSRAMPAVWDGIIRMSSRYIK
FPYHAVDOPNIKAQFAATIAGFPNVIGTIDCTHIATIKAPSEDELAYVNRKHFHSINVQOKYV
MLKCA*QILWQGGLGQPMIRLPLQTAWLG*GSKVAGYVMGGFLVSDVFEDIIPANFLENC
ISGDRGYPLKTWLLTPLNNPQTDQEHRYNDAHSLTRSVVERAIGQLKCRWRCLDKSGGVL
LYRPNKVCRIVLACGVLHNVAH

>DR_copyb
RAQORPARVLLDRSDPLNFEFDDTAFQGRFRMYKQHALEIISLLEPTLSCLSLRGRPLPSS
LOVLLTLRFLASGTFHRETGDLCGVSEATVCRIVHKVCRAICELRSVYIKFPDAADQAKY
KVQFYEYGHFPGVIGCIDGCHVPIKCPSTPDAEEYRNRKNWESINVQGVCTPNLEFANLV
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AHWKGSTHDSRIFLNSSLCAQFORGOHSGLLLGDSGYGOSTEFLEFTPYINPTTVEQQRYNR
AHIQTRGMVERMFGIWKNREFQSLRNTLREFSPRRCCKVITIATAVLHNYLK

>DR_copy’/
ALANCSRFKRRKPYLERREWITPGRTSAWWDMEVSEVVVPEDWHKNEFRMSRSGMIHLSEK
LRPFVEGQTTRLRAPVDVLTKVACTLYYLSDEGRIRQTANAFGLSRQVVSIITRQVCKAI
TTTLGPEYIKAPKTEAKVNELVANFYRTHGMPQCLGAIDCTHIEIRRPLSNSTDEFINRKG
KYSLNIQALCDYKYCCMDVNVKWPGSVHDARIFANSQLSSDLKDGTIPPCPKKLLDDEEA
VSVEFLLGDPAYPLMPYLMKEYPNGGVTPOQEQYYGLSLCKARMVIECAFGRLKARFAALRR
AMDINMNDLPEVIYACEVLHNYCE

>DR_copy$8
LERRFWITPGRTSA*WDMFVSEEVVPEDWHKNFRMSRSGMIHLSEKLRPFVEGQTTRLRA
PVDVLTKVACTLYYLSDEGRIRKTANAFGLSRQVVSIIIRQVCKAITTTLGPEYIKAPKT
EAKVNELVANFYRTHGMPQCLGAIDCTHIEIRRPLSNSTDFINRKGKYSLNIQALCDYKY
CFMDVVVKWPGSVHDARIFANSQLSSDLKDGTIPPCPKKLLDDEEAVSVFLLGDPAYPLM
PYLMKEYPNGGVTPQEQYYGLSLCKARMVIECAFGRLKARFAALRRAMDINMNDLPEVIY
ACFVLHNYCE

>DR_copy?9
LERRFWITPGRTSAWWDMEVSEVVVPEDWHKNFRMSRSLSEKLRPFVEGQTTRLRAPVDV
LTKVACTLYYLSDEGRIRKTANAFGLSROVVSIIIRQVCKAITTTLGPEYIKAPKTEAKV
NELVANFYRTHGMPQCLGAIDCTHIEIRRPLSNSTDFINRKGKYSLNIQALCDYKYCFEFMD
VVVKWPGSVHDARIFANSQLSSDLKDGTIPPCPKKLLDDEEAVSVFLLGDPAYPLMPYLM
KEYPNGGVTPQEQYYGLSLCKARMVIECAFGRLKARFAALRRAMDINMNDLPEFVIYACEV
LHNYCE

>DR_copyl0
MAVLALLEDIVNGRIRRERVFRDHGDFLAHDDDWLCSCFRFPRAILLDLCGELGPLLERE
TARSHALPVPLOQVLTTLGFLATGSFOQRELADRSGLSQSSLSLAMPAVWDGIIRMSSRYIK
FPYHAVDOPNIKAQFAAIAGFPNVIAAIDCTHIAIKAPSEDEFAYVNRKHFHSINVHIIC
DAQMRITNIVARWPGSTHDSFILTNSMVGMRLOGGRVCDGWLLGDDRGYPLKTWLLTPLN
NPOTDQERRYNDAHSLTRSVVERAIGQLKCRWRCLDKSGGVLLYRPNKVCRIVLACGVLH
N

>DR copyll
MAALQRVFQLRVRORERQROQRORRPOSTLCTINAFIRQHONPLDMLDDMAVIHRYRLPRG
EIVOLLNVIGPOQLMRATRRNFALSPDVQLLAALRYYATGSFLQVLGDGLGLSKPSVSRAV
OAVTYALLPLAAEHIKFPASROQAMSDIQEYFLTHYHIPQVIGVIDGTLIPISTPSVDGHT
YICRKGYPAINCQVICDHNCLITDIVARWPGSTHDSYIFTNSSVGQEAQNSNGHWRLLGD
SGYPLRPYLFTPVANPVSNSEAHFNEAHRVARSTVERTLGR*KLRFRATHKSSGGLLEVP
QKCCAVITVTAMLHNIAV

>DR_copyl?2
DDMAVIHRYRLPRGEIVQLLNVIGPQLMRATRRNFALSPDVQLLAALRYYATGSFLQOVLG
DGLGLSKPSVSRAVOAVTYALLPLAAEHIKFPASRQAMSDIQEYFLTHYHIPQVIGVIDG
TLIPISTPSVDGHTYICRKGYPAINCQVICDHNCLITDIVARWPGSTHDSYIFTNSSVGQ
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EAQONSNGHWRLLGDSGYPLRPYLFTPVANPVSNSEAHFNEAHRVARSTVERTLGRWKLRF
RATHKSSGGLLEVPQKCCAVITVTAMLHNIAV

>DR_copyl4
FOMLHHYYTNILRTSEVWAYSRTSDWWENTAQKYTDDQWLEDFRVSRETFRYICSTLKPSL
QORLDTSFRLCIPLAKRVAIALYKLASTTEYRTVTNLFAVSRTSVCRCVHDFCKAVIAVLRP
KLINTPDOAKMAEIADYFEDKEFGIPOCVGAIDGSHIPILKPPQYQSDEFHNRKGWHSIILOQA
VVDGKGLEFWDLNVGQPGREHDASVLKKSCLWTWATSTTAFPGRVKNICGTEVGYFILGDSA
YPLOKWLLKPYPDTGRLTEAQELYNMRTSRARCVVEHAFGRLKGRWKCLSKRNDCNVNVVV
DMVETCCTLHNLCE

>DR_copyl5
MLDPQTCNAMIVPIIRSQETPATRNAQSERHPEKDVLHDCVALLGCFAAIRTALGGPDPK
GROAREKLSSTVCRCVDSLWTGRHSFARSGCRSAGGTLMNSIRKVSEAKRIAFSSPPKGNI
NGVEVPVMLLDDPAYPLRNWLLKGYTDSGNLTEEQRSFNERHSRARMTVECTFGRLKGRW
RCLGKRLDVDISNVPTMISACCMLHNLCEK

>DR_copyl®6
FOMLHHYYTNILRTSEVWAYSRTSDWWENTAQKYTDDQWLEDFRVSRETFRYICSTLKPS
LORLDTSFRLCIPLAKRVAIALYKLASTTEYRTVANLFAVSRTSVCRCVHDFCKAVIAVL
RPKLINTPDOAKMAEIADYFEDKEFGIPQCVGAIDGSHIPILKPPQYQSDFHNRKGWHSIT
LOAVVDGKGLFWDLNVGQPGREHDASVLKKSCLWTWATSTTAFPGRVKNICGTEVGYFIL
GDSAYPLOKWLLKPYPDTGRLTEAQELYNMRTSRARCVVEHAFGRLKGRWKCLSKRNDCN
VNVVVDTL

>DR _copyl7
RTATVWSHPREHRWWDVIVPEFTPEEFIQNFRVSRESFEYICRRLRHMLERKDTNFRLSV
PVKKRVAIALCKLATGSEYRYVSQLFGVGVSTVENCVQDFCSAVIKILVPVHMKEFPSPEK
LKEMADVFENCWNVPQCIGSIDAHHIPITAPEKNPRGYLNRKGWHSVVLQAVVDGNGLEW
DLCVGFSGNLSDARVLRQSYLWSLLSERDLLNHNKVDISGCDVGYYLIGDSAYPLONWLM
KPFPDIGGLTPOQOESEFNSRLSSARSVSDLSFKKLKARWQCLFRRNDCKVELVKKMALTCC
VLHNICE

>DR_copyl8
RPTRVWSNIESTDWWERVVMREFQPSDWLEKFRMTKETFFLLCGKLKPRLNRQDTRLRPA
LPLEKRVAVALWRLASNVEYRTISTLFGVGRSTVCKCVRDVCHAIVLLLRPLYLRTPSEQ
ELEDAARLFATRWGFPHCVGAVGSLHVPIIAPSSNTDNYWNSRGWLSVVTQGAVNGLGQOF
WDVCAGFPGSTEHSATLONSTLWARGCDGGFLLRQPPLDFMGHPLGFLMLGDAGY PLKSW
LLKGYPESSALTAGQRAFNRRLERARSVVDOQAFLRLRARWQCLLKRNDCRMDVVPTMILA
CCVLHNVCE

>DR_copyl9
IQR*TTTFRKPVPVEQRVAICIWRLATNVEFRTISHLFGIGHSTAVSITNFVASATIVKNL
LSLFIRTPSEQKFESIVQGFRDKWGFPQCRGAIDGTYIGILAPPVSPAD*YNRKGFEFYSVI
LOGVVDHRIMFWEITVRWPGKVHDARVLANSSLEFDKGQSNALFPPNLLRFREVDVPIMLL
GVAAYPLLLWLMKPYPENQQTTPAQTTEFNNRLSKARMTVKRPFGLLKG

>DR_copy20
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LLLPLRIIQSPSPTEEDLPNHVPIPSDPDWWERVVMTEFGPEDWLDKFHVTREIFLLLST
KLKPQLEQVYIQQTQQOTITLEKCIAMALMRLSTSTEYCFLSELFGVPIPAVCQCVREVCE
AITLLLKPIYMQLPAQHELEDNVEQFRSLWGFPHCIGVIDSLHIPVNLPAAESQDCWNPS
GWHSVVLQGVVNAHGNEFWDVCSGFTGSTDDMTILQSSELWTMAEKGGFCSQPPKELMGRP
LGFLLLGDVGEFSLONWLLKCYPSSSNLTPQOOTEFNVKLNLGLKVIEQAFQRLKARWQCLH
NRNDNNVDLVSKMAVACCILHNICS

>DR_copy2l
RTTWIRQRSDVWWQHVLTSWTDCEWKDNFRMGRAAFLOLCNRLOPHIQROTTTFRKPVPV
EQRVAICIWRLATNVELEQSPIYLVLVSQLQO*A*QTVLPQOL*KICFQFSSAHPLNRNLK
A*FRVSETSGGSHNVEEPLMALILGEF*LHQSALQTTITGKVSILQGVVDHRLMFWDINVG
WPGKVHDARVFANSFLEFDRGOGNSLFPPNIERFGDVDVPVMLLGDAAYPLLPWLMKPYPE
NQLTTPAQSTENNRLSKARMTVERAFGLLKGR*RCLMKRCDCHIDNINSITISACCVLHNY
CQ

>DR_copyZ22
LLLPLRITIQSPSPTEEDLPNHVPIPSDP-DWWERVVMTEFGPEDWLDKFHVTREIFLLLS
TKLKPQLEQVYIQQTQOTITLEKCIAMALMRLSTSTEYCFLSELFGVPIPAVCQCVREVC
EAITILLLKPIYMQLPAQHELEDNVEQFRSLWGFPHCIGVIDSLHIPVNLPAAESQDCWNP
SGWHSVVLOGVVNAHGNFWDVCSGEFTGSTDDMTILQSSELWTMAEKGGECSQPPKELMGR
PLGFLLLGDVGFSLONWLLKCYPSSSNLTPQOQOTEFNVKLNLGLKVIEQAFQRLKARWQOCL
HNRNDNNVDLVSKMAVACCILHNICS

>DR_copy23
MACPFLEDPVDEEAVLIRRELHLRRARILRPRVDFLSFPHTFLFELYREFSLOSITYIHNL
IRPYISNITHRGRALTSEQILCAALRFFANGSFLYNIGDAEHISKATVCRAVRKVCLALK
REFLHIFVVFPGHKPLGVIKEEFYRIAGEFPNVVGCIDGSHIPITAPTENESDYVNRKSTIHS
INVQIICDAAHIITNVEAKWPGSVHDSRIYRECTLSNRFFTGEIDGFLRGDRGYPCQPTL
LTPYPEPEQGPQORFNVAHCKTRGRVEMTIGLLKARFOQCLRHLRVTPERACNIIVACVVL
HNIVI

>DR_copy24
PVLFWKIP*MRRLY*FEENYIYVEQGEF*DPEWIFLSFPHTFLFERYRFSLQSITYTHNLT
RPYISNITHRGRALTSEQILCAALREFFANGSEFLYNIGDAEHVSKATVCRAVRKVCLALKR
FLHIFVVFPGHKPLGVIKEEFYRIAGGFPNVVGCIDGSHIPITAPTENESDYVNRKSIHS
INVQIICDAAHIITNVEAKWPGSVHDSRIYRVCTLSNRFFTGEIDGFLLGDRGYPCQPTL
LTPYPEPEQGPQORFNVAHCKTRGRVEMT IGLLKAHFQCLRHLRVTPERACDIIVACVVL
HNIAT

>DR_copy25
FAALLSDYSSCTSIRTTWIRQRSDVWWQHVLTSWTDCEWKDNFRMGRAAFLOLCNRLQPH
IQROTTTFRKPVPVEQHVAICIWRLATNVEFRTISHLFGIGQSTAVSITNCVASATIVKNL
LSTIFIRTPSEQEFESITQGFRDKWGFPQCGGAIDGTHIGILAPPVSPADYYNRKGEFYSVI
LOGVVDHRLMEFWDIYIWPGKVHDARVFANSSLEDRGOGNSLFPPNIERFGDVDVPVMLLG
DAAYPLLPWLMKPYPENQLTTPAQSTEFNNRLSKARMTVERAFGLLKGRCRCLMKRCDCHI
DNINTITSACCVLHNYCQ
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>DR_copy26
SADLRPDFRLSRQSFNSLMTALGEESDHGWGSVMETLMEFLFWLASATSYRVVARAFAIPR
STVHRATIHNTSKKVLRIMKKVIAIPSGDDLPSLGNEFARLAGSAVENKVVGSIDGCHVRL
KPPSTDSLCYLNRKLFHSIQFQAICDHKGKFLDVFAGFPGSVHDARVLKHSPIYYQRLYP
PPGWCIVGDGGYPCLSQPIKLMTPYRHPLHTPIQOAFNHHLSKARCVVERAFGVLKTRWR
SIFLKALEIDPLYAPEVVACCTVLHNIC

>DR_copy27
RREWVRPGRCRVWWYNEFVCGLVVPEEWRENFRMSRDSLYRLSELLRPHIQGQPMRIRSPV
DVVTKVACTLYYLGVEGRLRKTANAFGLARQTVSKIIKEVCRAHISHFIWALVCEFTSIYR
N*GAEACHKLLSNTWDAAVS*SH* LHAYSVEIKQPSAHSTDYINRKNSFSLNIQAICDYK
YYFMDVVIKWPGSVHDVRIFANSKINAYLKYGKIPSCPKVIVEGEDPIPVFLLGDPTYPL
LPYVMKEYASGGNTP*EQYFGLSLCKCRMVIECAFGPLKARFGALRRAMDINLDDLLEFIF
NACFVLHNFCE

>DR_copyZ28
PGRTSAWWDMEVSEVVVPEDWHKNFRMSRSGMIHLSVKLRPEVKGOTTRLRAPVDVLTKV
ACTLYYLSDEGRIRKTANAFGLSRQVVSIIIRQVCKAITTTLGPEYIKTPKTEAKVNELV
ANFYKTHGMPQCLGAIDCTHIEIR-PLSYSTDLINRKGKYSLNIQALCDYKYCFMDVVVK
WPGGGGVHDACIFANSQLSSDLKDGTIAPCPKKLLDDEEAVSVFLLGDPAYPLMPYLMKE
YPNGGVTPQEQYYGLSLCKARMVIECVFESTICGSEKGNGHKYE*SSFCYYACEFVLHNYC
E

>DR_copy29
RYLATGNSVRTIAFHCRLGESTVAKAIKDTCAAINRNMALTHLPRPTEEDWRNIASKERS
R*NFPHCIGAIDGKHITIIFAPPHSGSLYYNYKKSYSVVLLAVVDAEYRFRLVHIGEFGRS
SDGGVFAGSAIGQALDAKKLEVPNDQOLPGAEHLGNMPEFTIVGDAAFPLKTYLMRPYPGR
DLTSQQORIFNYRLSRARNVVENAFGILSSRLRILHSRINIHPDKINSLILSACILHNYLL
>DR_copy30
RFLATGDSYRTIAFSYRVGVSTVAGIVAAVTRAIWDTLAQEVMPVPTTEDWRNISTDFLH
RWNEPNCLGSIDGKHVVIKAPDNSGSLEYNYKGTYSVVLLAVVDSQYRFRVVDVGSYGRM
SDGGVLANSIFGQALRDGALGLPQDALLSGAEHFGPQPHVEVADEAFPLRRDLMRPEFPGH
NLSGRORIFNYRLSRARLIVENTFGILTAQWRMYRGATETISPANVDACVKATCVLHNFLR
>0L_copyl
MAYSEAVLSTSIERNVWVRSRSQEWWDTDVSGFTDAEFISNFRMTRSTENYVCERLRLTL
SREETCLRRPITVQKRVGVGLYWLATGACYRTVANLEFGIARSTVCSIVREFCEAVRRVLM
POYIKLPKGGDLOEVIEGEFQORWGFPOCGGAIDGSHIPITIAPEDNHTEYFNRKGWHSVLL
QGVVDHREFWMGVQVPIMLLGDPAYPLRSWLLKGYCDTGTLTAEQRNEFNVRHSRARMTVEC
AFGRLKGRWRCLAKRLDVDVSLVPTITGACCTLHNLCE

>0L_copy?2
MSGFIDTEFISYFRMTRSTENYVCERLQLTLSQEETCLROQPITVOKHVGVGLYWLATGTC
YRMIANLEFGIAKSTVCSIVHKEFCQAVPRVLMPQYIKLPKGDDLOEVIEGFQORWGEFLOCG
GAIDWSHIPITIAPEDNQAEYFNRKGWHSVLLOGVVYYRFW*EI*ILYFYNSLKILYLPHF
LLIEPYICKNIILENTVHKKLYTVQ*FNTSLVPTIISACCTLHNVCE
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>0L_copy3

ARRSRRLIFTRVPLAALARHEQLGLPCI
YCLPNIKVPVLANYADGQSDTRODFRLTRRTINHLVEQLRVPHNQGWAQETEVLVEFLEWL
GCGTSYRVVARAFDMPRSTVSDIVHRTADRILOLMRRVIRLPSRAELPLVASGFEQLAGS
AAFQKVVGSIDGCHIRIKAPKEDPASYFNRKLEFYSIQOMQOAVCDSNAKFLDIFVGYPGSVH
DSRVLRNSPIYTNKTYPPEGYILLGDGGYPCIAQPITLLTPYREPLRNAVEARYNRHHAK
ARSVVERAFGMMKTRWRATFLGALEVKSKFAVKITACSAILHNMCI

>0L_copy4
GLPCIYCLPNIKVPVLANYADGQSDTRQDFRLTRRTINHLVEQLRVPHNQGWAQETEVLV
FLEFWLGCGTSYRVVARAFDMPRSTVSDIVHRTADRILQLMRRVIRLPSRAELPLVASGFEFE
QLAGSAAFQKVVGSIDGCHIRIKAPKEDPASYFNRKLEFYSIQMQOAVCDSNAKFLDIFVGY
PGSVRDSRVLRNSPIYTNKTYPPEGYILLGDGGYPCIAQPITLLTPYREPLRNAVEARYN
RHHAKARSVVERAFGMMKTRWRAIFLGALEVKSKFAVKITACSAILHNMCI
>0L_copyb
QADLALLEDVANGRIRSECIFRQQEDLLANEDEWLMSRFRLLRAVLLDLCGLLGPALQRS
TWRNHTVPVPLOQVLKTLGFLATGTFQRELADRSGISQPTLSRVMPDVLKGIKALSRDTTK
FPYTAGEQANKKAQFAAMSGEFPNVIGAIDCTHVAIRAPNVNENTFINRKHFHSINVQIIC
DADMLLTNVVARWPGLTHDSFILRHSSVGRRLEAGATIRDGWLLGESGYPLKQWLLTPFLN
PHSAEERHYNMCHSRARAMVERTIGLFKGRWRCLDCTGGRLLYTPGKVCQIVLACAVLQK
PASL

>0L_copyb
LPRIYCLPSIKVSVLALYADGOQSDTRPDFRLTRRTIKLWWSSFGFLTLWGGPQETEVLMFE
LEWLACGTSYRVVARAFDTPRSTVSDIVHRTAGRILQILMSRVIRLPSRAELPLVASRFEQ
LAGSDAFQKVVGSIEGCHIRIKAPKEDPASYFNRTLEYSTIQOMQAVCDSNAKFLDIFVGYP
GSVHDSRVLRKSPIYANKTYPPEGYILLGDGGYPCIAQPITLLTPYRESLRNPVEAR*NR
HHAKARSVVERAFGMMKTRWRATIFLGHRKLKQONLPSK

>0L_copy’7
RMACSFLEDPIDEEAALIRRELHLRRARILRPRLDVFSFPHTFLFERYRFSLQSITYTIHN
LIQPFITNISHRGRALKSEQILCAALRFFANGSFLYNIGDAEHISKATVCRAVRKVCLAL
KRFLHIFIVFPGHKPLRAIKEEFHRIAGSGFPNVVGCIDGTHIPITIAPTENEADYVNRKS
IHSINVQITICDAAHIITNVEAKWPGSVHDSRIFRESTLSNRLEGEIDGFLLGDRGYPCQP
KLLTPYPEPEQGPQORFNLAHSRTRARVEMTLGLLKARFQCLRHLRVTPERACDIIVACV
VLHNIATLRGE

>0L_copy8
MVCPFLEDPIDEEAALIPREFHLRRARILRPRLDFLSFPHTFLFERYRFSLQSITFIHNL
IQPYITNISHPGRALTSEQILCAALRFFANGSFLYNIGDAEHIRKKATVCRAVRKVCLAL
KRFLRIFIVFLGHKPLRAIKEEFHRISMLNNQMWLDALMAHIYLSLHQLKMRRNM*TESQ
STVLMCRYIELYLKCLILSTVKIKCDAAHIITNVEAKWPGSVHDSQIFRESTLSNRLECG
K*MYALHLHMHLNVPHKQYDVEVFYTGEIDGFLLGDRGYPYHPKLLTPHPEPEQGPQQRF
NLAHSRTRARVEMTIGLLKARFQCLRHLRVTPERACDIIVACVVLHNIAT

>0L_copy?9
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MSCLFEEHIVDEEARIIQGFFHRKSVKTTYRCFFVSK*LFTGALSFF*RLLNLFHKSFEV
AVHI*RDSSGSSAEHREHFMHRPSFFCD*VFLYSVGDAEHVGKATVCRAVRTACLGLKR
LLGYFVQFPGHKPLRVIKEEFHRIAGLEFPNVIGCMDGTRIPIKSPSVNEEDNVYRKSMH
SINVQVTIDGSCIIIPINLSSY*LLFPTI*LICDATHLITNIEAKWPGCVHDARIFRVV
IVSQIPPGYKILYNLHHIKCITAIIGHENGYLLGDRGYPCLPFLMTPYPEPQPGPQOAHF
NLAHSRTRARVEMTIRILKPQFQCLHGLRVTPERACDITAACSVLHNIA

>0L_copyl0
RMACPFLEDPIDEEAALIRRELHLRRARILRPRLDVEFSFPLTFLFERYRESLOSITYTON
LIQPFITNISHRGRALTSEQILCAALRFFANGSFLYNIGDAEHISKDTVCRAVRKVCLAL
KREFLRIFIMEFPGHKPLRDIKKEFHRIAGSGEFPNVVECIDGTHIPITIAPTENEADYVNRKS
IHSINVQIICDAAHIITNVEAKWPGYVHDSRIFRESTLSNREYTGEIDGFLLGDRGYPCQ
PKLLTPYPEPEQGPOORFNWAHSRTGARVEMTIGLLKACFQCLRHLRVTPERACDIIVAC
VVLHNIATLRGEQHPALHIQDPEE

>0L_copyll
MADLALLEDVANARIRRERIFRQODDLLANEDEWLMSRFRLPRAVLLDLCGLLGPALQRS
TRRNHAVPVPLOQVLTTLGFLATGTFQRELADRSGISQPTLSRVMPDVLKGIRTLSRESIK
FPYTAGEQAYKKAQFAVMSGEFPNVIGAIDCTHVAIRAPNANENAFINRKHFHSINVQIIC
LAGDSGYPVKOWLLTPFLNPHSAEEQHYNMCHSRARTVVERTIGLFKGRWRCLDCTGGRL
LYTPGKVCQIVLACAVLHNVAQL

>0L_copyl?2
MAELALLEDVANARIRRERIFRQODDLLANEDEWLMSRFRLPRAVLLELCGLLGPALQRS
TRRNHAVPVPLOQVLTTLGFLATGTFQRELADRSGISQPTLSRVMPDVLKGIRTLSRESIK
FPYTAGEQAYKKAQFAVMSGEFPNVIGAIDCTHVATIRAPNANENAFINRKHFHSINVQIIC
DADMLLTNVVARWPGSTHDSFILRNSSVGRRLEAGATIRDGWLLGDSGYPLKQWLLTPFLN
PHSAEEQHYNMCHSRARAIVEAPSACLRAIGLFKGRWRCLDCTGRRLLYTPGKVCQIVLA
CAVLHNVAQL

>0L_copyl3
REEHGEFYRLIQELK-MYHERFRGYFRMSISEFENLLOQLAPSLTKEQTHYRKTIDPEQR
LAVCLRFLSTGDSYRTIASSFRLGVSTVASIVRETCDALWHCLRDEHLPVPTEEMWRSTA
RRFHERWNEFPNCLGAMNGKHIFIQAPANSGSLYEFNYKGTEFSVVLLALVDADYREFLVVDVG
SYGSNSDGGIFANSGLGKALRDGTLNVSPPSELPGAPELGKLNHVIVADEAFPLKPYLLR
PYPG

>LC copyl
THTIRIRRLWTKTRSSVLWNTVIEKAFTNFDWMDNFRVSRATFDEFICTKLRPTIQRRDTN
MRRATPVEVRLAMTLWRLGTCCEYSTIEHLFGVSKSTVCIIVRDVCDAIVNILTPEYIHV
PTGEQLQEVMNGFEECFGLPQTAGALCSTHIPILPPRENPNDYYNEKGWHSVIMQAVVDH
QYCEFWDLNIGWPGKADCTYVLLNSELYGRAMKGTLEFPSTVRNIGGVDVPIHLLGDLAYPM
LPWLLKPFOQENGOLTPEQEDFNCREFTSARTVVENAVGRLKGRWRCLLKRNNIDLSEFLPTV
INACCALHNICE

>LC copy2
TRAWTNTKSNDWWERVVINEFQPODWLEKFRMSKDTFFHICDKLKPKLSRODTHLRPALP
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LEKRVAVALWRLATNVEYRTISVLFGVGRSTVCKCVREVCHATIVSLLKPQYLRQPNEQDF
ENIVRVEFNARWGFPHCAGAIDSLHISITAPPQYNVDYWNNKCWHSVVVQGVVDGLGQFWD
VCAGFPGSTEDVTILONSNLWAMASEGGLFPDPPKAFMGKPLKYLLLGDAAYPLODWLLK
SYSESEGLSKSQLNENYRLNRAHSVIENAFLRLKARWQCLLKRNDCSLDLIPTMILACCI
LHNICE

>LC copy3

FRLDREDFREVVAPV* PTMQPRLWRADTLGVEVKVAAALCWLATGSFQRVAGHVVGISKP
STSRALNQFVDAMVACARDYIVEPNTPQERACIQQGFYDVSGMPGVLGAVDCMHIGIIAP
REEPLLYMNRKGYYSVNVQVVCDAECNILNVVAKFPGSSHDSHVWRRCILWTLHLYIGAS
SHGEDGDADSIHSYISGDRAYPLWPWLLTPYLHPRGKGOSWYNRVHARARNAVERCEGVL
KMRFRCLDRTSGSLPLAPGKVCKVFLICCMLHNI

>LC copy4
AGGMSDEECLAMFRLDREGFREVVALVRPAMOQPHLWRADTLGVEVKVAAALCWLATGSEQ
RIAGHMVGISQPSMSKALNQFVDAMVAHARDYIVFPSTPEERARIQQGFYDASGMPGVLG
AVDCTHIGIITPREEPLLYMNRKGYYSVNVQLVCDAECNILNVVAKFPGSSHDSHVWRRS
ILWTWGFDSPSHGKDGDADSICSCVSGDRAYPLRPWLLTPYLHPQGRGQSRYNRVHSWAW
NTVERCFRVLKMRFRCLDRTGGSLPLMPGKVC*AFLVCCMLHNT

>LC_copyb
SDKECLAMFRLDREGLREVVALVQPAIQPRL**ADTLGVEVKVALALCWLATGSFQRVTG
CVVGISKPSMSRVLDEFLDAMVARVRDYIVEFSSTPOQEQARIQQGFYDASGMPGVLGAMDC
MHISITAPREAPLLYLNRKGYYSINVQVVSDAECNILNVMAKFPGSSHDSYVWRHCGLWT
LHLYIRAVPSHGEDGDANSIHSCVSGDHAYPLWPWLLIPYLHPRGRGQSRYDRVHTRARN
VVERCFGVLKICFRCLDHTGGSLPLVPAKVCKVSLVCCMLHNT

>LC_copyb
FRALLNTHTIRIRRLWTKTRSSVLWNTVIEKAFTNEFDWMDNEFRVSRATFDEICTKLRPTI
QRRDTNMRRAIPVEVRLAMTLWRLGTCCEYSTIEHLFGVSKSTVCIIVRDVCDAIVNILT
PEYIHVPTGEQLQEVMNGFEECFGLPOQTAGALCSTHIPILPPRENPNDYYNEKGWHSVIM
QAVVDHQYCEFWDLNIGWPGKADCTYVLLNSELYGRAMKGTLEFPSTVRNIGGVDVPIHLLG
DLAYPMLPWLLKPFQENGQLTPEQEDFNCREFTSARTVVENAVGRLKGRWRCLLKRNNIDL
SFLPTVINACCALHNICE

>XM copyl
LIMFLYFCLCRTIWVQPRPSTWWAAVSSSWDKVDWKENFRMTKTSFLHLCDILRPRLTRQ
HTNFRSPLSVELRVAICLWRLATNLEYRAISRLEFGIGTSTACCVTQQVVTAINVVMKPLY
IKAPSEAELKVIVQGFRDRWALPQVAGAIDGTHISIMAPDENPVDYYNRKNVYSVILQOGV
VDNKMKFWDVNVGCPGKVSDAQVLVNSSLYSRGENGTLFPGWIERLNNVDIPLHILGDAA
YPLLPWLVKPFPEGNGLTQPQVNEFNYRLSQARMTVERAFGRLRGRWRCLLKRCDAHISFV
SHITISACCILHNYCE

>XM copy?2
NKLVHNFRMSRETFTFLCNKVRPALERETTAFLMNIPLRRVALALWILATGSEYRSIAHL
FEVSIATVCRYVQEFCSAAVSLLVPEQICFPDEGKFREMAELFENKWGFLNCVGAIDGSH
IPITAPQEYHMDYYNRKGWHSVIL*GGW*GSLLERLHRTAREFTQCQSPVVVYSWELVGQ
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GCLLPAEKRRIGAAHVGFCVLGDAAYPLODWLMKPEFSDTGRLGAEKQTFNSKLCRARVVE
NAFGRLKGRWRCLLK

>XM copy3
SNVRIRTRPWTTTPRSDWWERVVMTEFQPSDWLDKFRMSRETEFFYLCEKLRPRLARQDTS
FRLALPVEKRVAVALWRLASNVEYRTISTLEFGVGKSTVCRCVRDMCHAIVALLSSTYLRP
TEQELEESAQLFHSYLGFPHCVAAITTLHTAITITPSSNASDYANPAGWLSVLLQVAISGQ
GYFWDVCASFPGGTDPAEILONSALWATAAEGGLSPAQTPIFMSTVCRYVLLGEACYPLQ
TWLMKAYPEQKSRRGCRAALPEPQOLFNRRLSRALRTSEEALLRLRARWQCLSKRNDCGL
DVVPTMMLACCILHNMCE

>XM copy4d
KMAVLALLEDIANRRIWREHGLRDRTDLLAHEDEWLISQFRLPRAILLELCLELTPTLHR
ETRRNCALLVLVLSTLLATGTFQRELADRSGISHSSLS*AMPAGWDCLMHMLPRYVKFPY
TVAEQANIKLQFAAMSREFPNLVLGTNFKQGPDTMAGE*VVQGYPLATWLLTAFFNRQIEQ
ELRYNELHGRARSVIERTIGQLKGRWCCLDRRGGVLLLHPTEECLIVLACGVLHNVANLH
G

>TR copyl
MSLHIFSFFCRTVWVRORSGAWWEQVNANWTDYEWQLNEFKMRKTTFQQLCDILTPHLQRQ
MTTEFRNPVPVEQRVALCIWRLATNVGEFQTISHLFGIGQSTAVTIANDVASAIVNKMLPLY
IQTPSEEEFKLITIQGFRDKWGFPOCGGAIDRAHIGILAPNERPADYYNSKGFYSVILQOGV
VDHRLRFWDINVGWPGKLSDATVEFGNSSLYERGQSGMLEFPHITERFGGESVPVAILGDGA
YPLLPWLMTPYPENQHTNPAQLTEFNNHVSKARITAKRAFGRLKERWOCLMKRCDCNINNTI
NTVISACCVLHNFCE

>TR_copy?2
HSATNERLRRQEVTQYVTAQRQYKPRKYTERPNLLLQ*SDEELNSIYRFGTQGIIYLCDV
LRPHLOQRPTVRSHALTVEEQVLIALHFFASGSFFEVIADSIGVTKSTVGCVMHSVARALS
SLLNECVKFPENEEENLONKKQLEFSIAGMPNTIGVIDCTHFHIQAPHEREWEFVNRKGRH
SINVOLIGNADLRIINCVVRWPGSVHDSRILRESHIYHRFQONTPDGIILGDSGYPLLRW
LMTPFATVTSNSQONFNYAHTSTRGTIERINGILKWRFACLNYIRVEPKEACNIICACIV
LHNIAQ

>TR_copy3
MMIAGGIRSNVQIRTRPWTTTASTDWWERVVMTEFQPPDWLDKFRMSRETEFFYLCDKLRP
RLTRODTTFRLALPVEKRVAVALWRLASNVEYRTISALFGVGKSTVCRCVRDMCHATIVAL
LSSIYLRPPSGQELHDSAQHCLSSWGFPHCVAAIATLHTATIITPSNNASDYANPAGWLSV
LSOQLWFQVVVNGSGQFWDVCASFPGGTDPADILONSSLWATAAEGGLSPSPLPMEFYVILG
EACYPLOQSWLMKAYPEEGGRRGRKATLTEPQCLENQQLRRALRAPEETLLRLRARWQCLS
KRNDCGLDVVPTMILACCILHNMCE

>TR _copy4
MYVDGQTDLRPDFRLSRSTVAKLIDVLRSPFDHGWGLEVEVLVYLFWLASATSYRVVSRG
FSIPRSTVEFDIVHRMSDKVLSLKNRTIKFPGLVDIPNIAAGFQRLSGSPALONVVGSIDG
CHIRIKSPGAHAQCYEFNRKLFYSIQLQAVCDHQGLEFIDIFTGYPGSVHDARVLRNSPLYV
QGLYPPEGYCIVGDGGYPCMSRPIALVTPYREPVANMMVARFNRHHAKARSVIERAFGIMK



Animals 2022, 12, 1429

16 of 42

TRWRAIIFKAPEVKPAFATKVTACCTILHNVCL

>TR_copyb
DCGGTGVDCSSFFCKWIEIADSTIEVTKSTVGCVVHSVARALSSLLNEYMKFPENEEEISQ
NKKQFFSTIAGMPNTIGVIDCTHIHIQAPHEREWEFVNRKERHSINVQLIGNADLQIINCV
VRWPGSVHDSRILRECHIYHRFOQONTPDGILLGDSGYPLLCWLMTPEFATVTSNSQONENY
AHTSTRGTIERINGILKRRFACPNYLRVEPKEACNIICACIVLHNIAQKRRVPMEEDDIP
LPEGLIEAPQ

>TR_copy6
YIDGQTDLRPDFRLSRSTVAKLIDVLRSPFDHGWGLEVEVLVYLEFWLASATSYRVVSRGF
SIPRSTVFDIVHRMSDKVLSLKNRTIKFPGLVDIPNIAAGEFQRLSGSPALONVVGSIDGC
HIRIKSPGAHAQCYFNRKLEFYSIQLOAVCDHQGLFIDIFTGYPGSVHDARVLRNSPLYVQ
GLYPPEGYCIVGDGGYPCMSRPIALVTPYRESVVNMMVARFNRHHAKARSVIERAFGIMK
TRWRAIFFKALEVKPAFATKVIACCTILHNV

>TR_copy’
YIDGQTDLCPDFRLSRSTVAKLIDVLRSPFDHGWDLEVEVLVYLFWLASATSYRVVSRGF
SIPRSTVFDIVHRMSDKVLSLKNRTIKFPSLVDIPNIAAGEFQCLSGSPALONVVGSIDGC
HIRIKSPGAHAQCYFNRKLEFYSIQLOAVCDHQGLFIDIFTGYPGSVHDARVLRNSPLYVQ
GLYPPEGYCIVGDGGYPCMSRPIALVTPYREPVANMMVARFNRHHAKARSVIERAFGIMK
TRWRAIFFKALEVKPAFATKVIACCTILHNVC

>TR_copy8
FRSESDEFLFGRFRLPRPGLIDLCNQLEPALRSHTLOSNPVPPHVQVLSVEFGFLATGTEFQ
RELGDRVGISQQSISRALPRVLD*INQLATQYIKFLYPPEYQVTVKRGFHNIAGLPNTIG
AIDCTHVRIKAPSPDPFPYLNRKQYHSINVQLICDANNHLLNVVSTFPGGAHDSEFIFQNS
SVGTHLEQGAAGDTWLLGDQGYALAPWLLTPLTNPQTPOEILFNHMHARSHSTIECTIGI
LKGRWMCLDTAGGKLLYKPEKV

>TR_copy?9
NLLLOYSDEEMYSRYLFGTQDIIYLCDVLCPHLORPTVRSHALTVEEQVLIALRFFASGS
FEF*SYCR*HWSHKINSGMCGAFCGKSSFKFIK*VCEIS*KLRRNFTKQKTVLSTAGMPNT
IGVIDCTHIHIQAPHEREWEFVNRKGCHSINVQLIGNADLQIINCVVRRPGSVHDSRNLR
ESHIYHRFQONTPDGILLGDNGYPLLRWLMTPFATVTSN*QONENYAHTSTRGTIQRING
ILKWRFACLNYLRVEPKEAGNIICTCIVLHNIAQ

>TR _copylO
MYIDGQTDLRPDFRLSRSTVAKLIHVLRSPFDHGWGLEVEVLVYLFWLASATSYRVVSRG
FSIPRSTVEFDIVHRMSDKVLSLKNRTIKFPSLVDIPNIAAGFQRLSGSPALONVVGSIDG
CHIRIKSPGAHAHCYEFNMKLFYSIQLQAVCDHQGLFIDIFTGYPGSVHDARVLRNSPLYV
QGLYPPEGYCIVGDGGYPCMSRPIALVTPYREPVANMMVARFNRHHAKARSVIERAFGIM
KTRWRAIFFKALEVKPAFATKVIACCTILHNVCLONGDSMEPSEDAL

>TR copyll
MYIDGQTDLCPDFCLSRSTVAKLIDVLRSPFDHGWDLEVEVLVYLFWLASATSYRLVSRG
FSIPRSTVEFDIVHRMSDKVLSLKNRTIKFPSLVDIPNIAAGFQOQRLSGSPALONVVGGIDG
CHIRIKSPGAHAQCYEFNRKLFYSIQLQAVCDHQGVFIDIFAGYPGSVHDARVLRNSPLYV
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QGLYPPEGYCIVGDGGYPCMSRPIALVTPYREPVANKMVARFNRHHAKARSVIEPLL

>TR copyl?2
MTALVHVMQOOROROYKPRQYTERPNLLLQYSDEELYSRYRFGTQDIIYLCDVLRPHLQRPT
VRSHALTVEEQVLIALRFFASGSFFEVIADSIGVTKSTVGCVVHSVASLLNEYVKEFPENEE
EISQNKKQLEFSIAGMPNTIGVIDCTHIHIQAPHERE*EFVNRKGRHSINVQLIGNADLQIT
NCVVRWPGSVHDSRILRESHIYHRFQODTPDGILLGDSGYPLLRWLVTPFATVTSNSQQONF
NYAHTSTRGTIEHIDGILKQRFACLNYL*VEP KEACNIICACA

>T5 copyli
MAYLLLLODIADRALRRERMFRDHIDLFAESDEFLLRRFRLTRPVLIDLCNQLEPALRSHT
LRSNPVPPHVQVLSVLGFLATGTFQRVLGDRVGISQPSISRALPRVLDGINQLATQYIKEP
YTPQYQVTVKRGFHNIAGLPNTIGAIDCTHVSIKAPSPDSFPYLNRKQYHSINVQLICDAN
NHLLNVVSRFPLSGDRGYALAPWLLTPLTNPQTPQEMLYNQMHARSRCTIERTIGILKGRW
MCLDTAGGKLPYKPERVCRIIMACCVLHNIA

>SS copyl
PAEPSDWWERVVTKEFHPODWLNTFHLTKDTFDLLCDQLRPEVKDPTCHVSLEKRVAMVIL
RLATNLDYLSIGDLLGTSSTTVIKCVRDVCNIIVTVLKPLFIHQPSEQELEEIAAAFNTQW
GFPHCVGVIDSLHISVKSQSQTSDGWNSKGWPSTVVQGVVNGRGHFWDIRVGESGSTDDAT
ILOGSELWMLAREGGLSPKTPHKLMGQPLGYVLLGDAAFPLOQTWLLKCYPESPQLTPQQORT
FNTQLSQARTPIEVTFRRLKARWQCLKRNNSNAALIPVMTQACCILHK

>SS copy?2
MEGPFLEEPVDIESQILRRNLSRERVIRPSLDVLSFPDDYLFERFCFSAQSITHLNNILSP
HIVHMAHCGHALSSENKFFVLHCFLPRGVEFYITSVTLSIFPRQPSVRLSEM* LALKRLLYT
FVVFPSHRPTRLIKEEFHRIAGISLSNNLFIWRLEALISECHLSIVAFIIPNENTSQYIYS
S*LLFCTVKIICDAAHIISNVEAKWRGSVHDSRIFRECTLSARFARCEFIYKAISYYNRYF
VSSYCN*KFKLYPRTIIGKENGYLLGDRACQPYFLTPYPDHEPGPQQRYNLAHCRTRARVE
MTIGMLKARFQCLRRLMVTPERACDIIVACVILYNIA

>SS copy3
PFLEESVYIGAQILSRNLSRERVIRSCLDVLSFPDAYLFERFRFSARLITHLNNFLRPHI
VHMTYRGHGLSSEQILCVALSFFANGSFLYNLGDTEHISKATVCRAVRNVTLTLKCLLYT
FVVFPSHRPTRLKEEFHRIAGFPGVIGCIDGIYIPITAPSVNEGEYVNRKSFHSINVQIT
CDAAHISHVEAKWPRSVHDSHICEYTLRARFAREFDGYLLCDRGYSCQPYLLTSYPDPEP
ASQQLYNLAHCRTRARVEMTIGMLKTRFQCLHRLRITPERACDIIVACVILHNIATI

>S5S copy4
MACPFLEETVDIEAQILRRNLSRERVIRPLLEVLSEFPDDYLFEHFRFSAQSTITIHRNNIPS
PHITHMTHRGHALSSELILCVALRFFSPTGVSYTTSVTLSIFPRQPSVRLSEM* LLH*NV
YSTLVVFPSHRPTRLKEESIELQVSV*AIIYLV*SFET*STNQLILYIDGTHIPITAPSV
NEGDYVNRKSFHSINVQVGLNIIL*HTK*KILHNTANYCSALRRSCDAAHIISNMEAKWP
GSVHD*HIFCECTLSARFARGEFICIYSYVLL*SIFCFLLLQLNPRIIIGEFDGYLLSDR
GYPIPALFAYPEPGLQQHYNLAHCRTRARVEMTIGMLRAWFQCLRRVRVTPERACDIIVA
CVILHNIA

>SS _copyb
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MACPEVRDVVDEEALVLRRAFRRERVFRDRLDPLAFPDDHLYERYRFSADGIRYLCRLLG
PRIKHRTARSHALSVEQMVCVALRFFSSGAFLYSVGDAEQLNKATICRTIRSVCLAIKAL
ADVFISFPGHRRLCDIKEEFYRIAGFPNVIGAVDCTHIRIKAPSGAHEADFVNRKSFHSI
NVQVVCNADCVISNVVAKWPGSVHDSRIFRASEIYQCLSQGKPHNPYLAGRQGYGCQTEL
LTPFTDPQEAQQAYNHAHARTRARVEMTFGLLKARFHCLHKLRVSPVRACDITVACAVLH
NVACL

>SS copyb
HSFIHLNNILCPHIVHMTHHGHALSSEQIFVFLPTGVEYITSVRLSIFPROLSVRNVTLA
LKRSLYTCGVPKSQTHKTQRRIPONCRYILGFPGCIDGTHIPITAPSVNEGDYVNRKLEFH
SISVQVVKIISDAAHITISNVEAKWSGSVHDCQIF*ECTLSTGFARGEFDGYLLGDRGYPC
QOPYLLTPYPDPEPGPOQORYNLAHCRTRARVEMTIGMLKARFQCLRRLRVTPERACDIVAC
VILHNIATI

>SS copy’
ITISDRLNPVEFNDNDEFSRRYRFSKDPVMOQLERKVGPTIKHGSDRNEAVPPLLQLLVALR
FYVTGCFHMVVGDLCGLHKSTVCRIVVSVQCYCRSEESVHKVESYRGNSSWILQESEIPR
CTRGNRQHAFLEFPTLVVRTENYSVMVKGYCSINVQAVCDKGQLTNIVARWPGSTHDCRIF
DNSHLCAMLERGAYEGHLLGDNGYACRGCLMTPLLNPQTPEERECNTSHILVRIVIEKVF
GVWRKKRFPCLEGLRTKMDTTLTITIIAVAVLYNFEG

>SS copy?9

KRAALAPLEDLANGRIRRE* IFRDQODLLANDDEWLMSRFRLPRAVLLDFCAVVGPALQR
STRRNOQDVPVPLHVLTTLGFLETGTFRRELADRSGISQPTFSCVMPDVLSVIIGLTHLHT
KFPYTVGEQANKKVQFAAMSGEFPNVIGAIDCTHVAIRAQSENEFAFIN*KHYHSINVQIT
FHVDMILTNVVARWPWSTHDSII*RNNSVGSRLEAVAVRDGLLLGKDEQCRNSKSIAISL
YCSARADSSGRNILYKREKVCNIVRVCAMLHNVAQL

>SS copylO
MANLALLEDLAQAALCRERVEFNERADLFAESDAWLISRFCFPRHILLYLCNQLSPILKRE
TKRTNAIPVHTQVLSTLGSLATGTFQRKIAARSCISQPTLSRILPAVLHGTISLTPQOYIQ
FPYTAVQOQARVKMDFHSIARFPNVIGAIDCTHIATKAPSLNKENFLNRKGEFHSVNVQVIC
DSHLALLNVVAKWPDGTHDSVIVQONSSVGLNLQEGAVEDGWLIGGDRGYPLKTWLMTPLT
NPSDOQOEARYNQAHATRTTVERTIGLLKARWLCLSGTGGTLQYQPSKVCYIVKACSVLHN
IA

>SS copyll
FRRERVFRDRLDPLAFPDDHLYERYRFSADGIRYLCRLLGPRIKHRTARSHALSVEQMVC
ALRFFSSGAFLYSVGDAEQLNKATICRTIRSVCLAIKALADVEFISFPGHRRLCDIKEEEY
RIAGFPNVIGAVDCTHIRIKAPSGAHEADEFVNRKSFHSINVQVVCNADCVISNVVAKWPG
SVHDSRIFRASEIYQCLSQGKPHNPYLLGDRGYGCQPFLLTPFTDPOQEAQQAYNHAHART
RARVEMTFGLLKARFHCLHKLRVSPVRACDITVACAVLHNVA

>SS copyl?2
FREFLATGDSYRTIGEFSFRVGRSTVAGIVPSVAQATIWDCLVGEYMPVPKEEDWRATIAAEFL
ERWNEPNCLGSIDGKHVVIQAPPCSGSQFYNYKGTYSVVLLAVVDALYCEFRVVDVGAYGK
GSDGGTLRDSAFGQALODGTLEIPPPASLPGAEDLGPVPHVFVGDEAFPLRLNLMRPYAG
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ROLPLPKPVRIFNKRLSRARLVVECAFGILAARWRMYRRVLGLSPSNVDACVKATCVLHN
YLRRSEFQEPLRME

>SS copyl3
GRDQPRRKRRTVWVQRWLKSRKOAGESHRLIQELRLFGEEFRSYFCLDRSQFDHLLOMVG
ARTARMDTNYRESISPVERLAICLFRFLATGDSYRTIGEFSFRVGRSSVADIVPSVAQAIW
DCLVGEYMPVPKEEDWRATAAEFLERWNEPNCLGSIDGKHVVIQAPPCSGSQFYKGTYSV
VLLAVVDALYCFRVVDVGAYGKGSDGGTLRDSAFGOALODGTLEIPPPASLPGAEDLGPV
PHVFVSDEAFPLRPNLMRPSAGROQLPLPKPVRIFNKRLSRARLVVECTFWILAARCRMYR
RVLGLSPSNVDACVKTTCVLHNYL

>BF copyl
MAELRNEDPTAFHIFMRMPIAMYDELLERVTGRLTKKATFMRDPLDPGLKLALTIQHLVS
GNTYASMKEFSWRVPKCTISLVVREVCEATIATYLDELMVCPTYTPNQWRQIADREYQKWN
FPHTCGAIDGKHVACQGPWNSGSMYYNYKGFYSISLMALVDADYRFIWADIGGLGSASDA
QVEFSQVFNASELKECIEDGTIGFPDPEPLPNDTODVPFFIIGDDAFSLRTTMMKPYSGRG
LAREERIFNYRVSRARRVAENAFGILARRFRVLLTTMOHHPSTVKLIVTTCVLLHNLMR
>BF copy?2
MEELRVEDPSSFEFNYLRMEPVMEFDELVQRVGPRIKKQDTKMR*ALPPSLTLAITVRFLAT
GDNNPSLMYNFRVAHNTISLEFIPEVCQAIVEEYKDEVITCPTTPEEWTPIEEVEFRERWNV
LHAVGAVDGKHVAIRKPGKSGSLYHNYKGFFSLVLMTLVDGDYKFLWMDISSSGSMSDAQ
IFNDSELKDCLEDGSIGFPEPFPLPODSEPMPYFLLGDDAFGIRTFLMKPHSHRHLORDE
RIFNYRISRGRRVVENAFGILVQRWRVLLTTIQPRPSVVQDIVESCVCLHNLMR

>BF copy3
QOGGPQIYRSVWTRERSHHWFQHIVLETYTDIDFYRRFRMRKAIFRFIVTDLQHVLHRSDT
RLRAAIPVPQRIATALYWLASGDLLRTVADLEFGVSAASVCHVVHDVCQAIVDVLLPRYLT
FPSGERLRETVQOGYGEKWGFPQCAGAVDGSHIAIKAPVDGRTDFENRKGYYSIILQOGVVD
HLYRFTDINVGWPGSVHDARVLRNSSIFERAERGTLLPQOQELAREIHGTNIPAVILGDAA
YPHLPWLMKAYPDNGHLTREQLIFNYRLSRARMTVECAFGRLKGRWRCLSKRLDVDLDHV
PTVVTACCVLHNVCE

>BF copy4
AGVAIIEAGFVDREIWQROQRSSHWWDVIALTTEFTDRDWYSRFRLSRGTFQRLVDELRPSI
EKKNTOQMRDAISAEKRLAVTMYWLASGDLFRTVADLFGISEGSVCVIIHDVCKAIVDVLL
POYIRWPTGERLRANIRGYEEVRNFPOCGGAIDGTHIPVRAPAGEGPDFHNRKGWYSMLL
OGTVDYLYRRFTDISIGFPGSVHDARVLRKSDIFKRGDRGTLFPQOQDLTKEIDGVQVPVML
LGDPAYPLLPWLMKGYADNGRLDRAKTHENFRLSSARMTVECAFGRLKGRWRCLAKRLDV
DVGRVPQIVGVCCTLHNICE

>BF copyb
LOGQYDNLMQELMRESHGDFRNYLRLDAEMFREILDRISPRITKKFYCRPPLSPGLKLAV
TLREFLATGNSYKSLSYSFRIAVNTISLEVPEVCAAIVEEYREEQFATPSTPDOQWKVVAEN
FASRWNFPHCCGALDGKHVAMRKPPQOGGSHYYNYKGFHSIVIMALVDANYKFLWANVGAE
GSTSDAAIFQLSTLRQGLOEGTIGLPPPDDLPDDDRETPYYIIGDDAFPLREWLMKPESM
RNLAHNQRIEFNYRLSRARRVVENAFGILASRFRVLLTTMNVLOQRNAECITKACLVMHNIM
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>BF copy6
TVWVRQWLLDRPNYGLYDQLMAQLAEGDVKSFINFMRMEPEMEFYKLVEDLTPKIKKKTTR
WREPLPPALRLAVTLRYLATGESYQSLGYAFRVAPNTLVSMVPEVCQATIYDHYHDMVEKC
PTTEEEWKEVAQAFSNKWHFHHCCGCIDGKHVRIQAPAHSGSLYHNYKGEFSSVIMLAVVD
ANYRFLYVDMGSYGADSDAGIFRETGLYQALEEDKASLPGSEPLPDGDAAVPYFLVGDDA
FPLRSWLMKPHSKKELSPEERIFNYRLCRARRIVENAFGILANR

>BF copy’
RTCWVKPWLORRVLOGQYDNLMQELMRESHGDFRNYLRLDAEMFREILDRISPRITKKEY
CRPPLSPGLKLAVTLRFLATGNSYKSLSYSFRIAVNTISLEVPEVCAAIVEEYREEQFAT
PSTPDQWKVVAENFASRWNFPHCCGALDGKHVAMRKPPOGGSHYYNYKGFHSIVIMALVD
ANYKFLWANVGAEGSTSDAAIFQLSTLROGLQEGTIGLPPPDDLPDDDRETPYYIIGDDA
FPLREWLMKPFSMRNLAH-NQRIFNYRLSRARRVVENAFGILASRFR

>0ON_copyl
FWTRPGRTTAWWDNFESEAVLPEEWRENFRMSRTSFLALCELLRPHIEGQKTEMRLPVSV
VKKVACTLYYLADEGRLRKTANAFGLSRQVVSKIIRQVCTAITVHLGPVFIQLPLTESKV
EELVACFYRAYGIPQCIGAVDGTHVEIKQPSTNSMDYVNRKGRESLNIQATCDYSYSFEFID
VVVKWPGSVHDARIFANSTLNTHLKTGRIPSSKKQIVEHEEAIPVFLIGDPAYPLLPYLM
KEYANGGSTAQEQYFGLCLCRARMVIECAFGRLKARFGALRRPMDINLNELPLVIYACFEV
LHNYCE

>0ON_copy?2
CRINLSVPVLDRFENDDDTRPDFRLSRESVNVLLNHLNQDRRHCCGATIEVLVFAFWLAS
GASYRVVSRVFAIPHSTVHRIVHRVTEEVAAIRHQVIHLPRTPEDLHIVSHGFKELARHR
AFLKAAGAIDCCHVRIKPPSGPDGQ*YRSRKLVPSIILQAVCDHQGRFIDTYVGWPGSVH
DSRALRNSPLYQQAIYPPPGHFILADGGYPCLQHPLPLITPYKRPVOGVGALRENSHHSR
ARCITERAFGMMKTRFRAIFLQOQTQEVHHTEVPHV

>0ON_copy3
TMALFGAVAATAVQRYIWTRSRKQEWWDWDVRGEFTDTEFIHNFRMSROTFEYLCQLLSAR
MLRQDTHLRQSIPVSKRVGIGLYWLATGACYRTMSNLFGVAKSTVCSIVHEFCFAVRYVL
MPEYIKWPRGDDLIQVIEGFRQRWGFPQCAGAIDGSHIPITAPEDNHCDYFNRKGWHSVI
LOGVVDHQFWMGVEVPVMLLGDPAYPLRSWLLKGYADTGTLTEEQQYFNQRHSRARMTVE
CAFGQLKGRWRCLGKRLDVDIHTVPTIIAACCTLHNVCE

>0ON_copy4
ILSRFLATGDSFRTIAFSFRVGVSTVSQITIPQVATAIWDCLVDNEFMAVPSTADWWSIAEG
FOQERWHFPLCCGALDGKHVQTKAPPNSGSMFHNYKGTFSIVLLAVVDARYRFCVIDVRGY
GRTSDGGILANSTFGQALRAGTLYLPPDQPLPGEEHRGAQPHVEFVADEAFPLRRELMRPF
PGRLLPLEKRIFNYRLSRARMIVEGAFGVLSSQWRLYRRSMELRPEIAEKCVKATCVLHN
FLRCWDERGAPAVRGVAPAVVEPLOGLGRVAANNSSREAVL

>0ON-copyb5
SDCRKCOTWCPFLEEPVDVEAQILRRALRRERVIRARLDILSEFPDDFLCERYREFSAQSTITI
YLNNILRPYIAHVTHRGHSLSSVHIICIALRFFANGSFLYNIGDAEHVSKATVCRAVRNV
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TVALKRLLYSEFVVEFPGHRPTRFIKQGFHKIAGFPGVIGCIDGTHIPIIAPSVNEGDYVNR
KSFHSINVKIICDAANIITNVEAKWPGSVHDSRIFRECTLSTKFGHGELFTLFAYPLP*P
GPKORYNLAHCRTRARVEMTMGMLKARFQCLOSLRVTPERACDIIVACVILHNIATI

>ON_copy®6
MSCPFVREQPIAEGARLIRSVYRIQRILRDROQDPLAQRDSVLIERYQFSREGIIYLTNLL
DPYVKSSTHRSRALTTAQTVCIALRFFASGTFLYAVGDAENIGRAIRKVYLALKHFLGVF
VVFPSHVRPQVVKQGFFAIAGDSMCHITNVEAKWPGSVHDSRIFRESG*CTLFERGKKKR
LILICHTYFGPDITTFHHYTGAYDGILLGDRGYACRQYFLTPFPDPNPGPQTRYNAALAR
TRARTIEMTFGQLKGRFQCLKGLRVAPDRACDIIVACAVLHNIA

>ON_copy’/
RGRRDVLQTLDDRELLRRYRLDRAGIMEFVVDLLRDAITSPTRRHNAITPETKVITTLRYL
ATGKMQQCSSDDLGLSQSSISRVIPQTLTALSQPNIVTQFVSFPLDARTLHTHKRAFMDI
AGFPGVVGVIDGTHVRIIAPSEDEAVEVNKRNFHSINVQIVEFNAACKILDIVAKRPGSTH
DARMLSESGIRQLFERRYVPANCHLLGDSGYPCKPWLLTPYLQPRQGPQLNYNRGPQDNK
SGGGAWHRRFHVLHGEVRLRPEKVSKVITACATILHNI

>ON_copy$8
MANRDRRDVLQTLDDRELLRRYRLDRAGIMEVVDLLRDATITSPTRRHNAITPETKVITTL
RYLATGKMQQCSSDDLGLFQSSVSRVITQTLTALSQPNIVTQFVSFPLDARTLHTHKRTF
MDIAGFPGVVGVIDGTHVRITIAPSEDEAVEFVNRRNFHSINVQIVENAACKILDIVAKWPG
STHDARMLSESGIRQLFERLYVPANCHLLGDSGYPCKPWLLTPYLQPRQGPQLN
>ON_copy?9
IMSRFLATGDSFRTIAFSFRVGVSTVCQITIPQVATAIWDCLVDDFMAVPSTADWRSIAEG
FOQERWNFPLCCGALDGKHVQOMKAPPNSGSMEFHNYKGTFSIVLLAVVDARYRFRIIDVGGY
GRTSDGGILANSTFGQALRAGTLHLPPDQPLPGGEHRGAQPHVFVADEAFPLOQRELMRPF
PGRLLPLEKRIFNYRLSRARMIVEGAFGALSSQWRLYRRPMELRPETAEKCVKATCVLHN
FLCCLDDRGAAAVRGVAPAVVEPLQGLGRVAANHSPREAVLVRKKF

>NF copyl
NQRRQPTVWAFSRASAFWDVTMPNFTPSDWIAHFRMSEETFSYLCSKLRPAMOKRNTNER
ACVPLRKRVATALWKLATNSEYRSIGLLFGVSTTSVCRCVQODFCKAVCKLLLAEVIAFPT
LOKLQEMADYFETRWGVPQCVGAIDGSHIPITIAPQGFHTDYFNRKGWHSTIILQOGIVDGRG
MEFWNVNAGQPGSLHDARVLRLSTFWDLVAHGQLHPTSTKNIEGVNVGFYVLGDSAYPLQON
WLLKPEFSDNGRLTAEQQAYNRKTSRARVVVENAFGRLKGRWRCLLKRNDSDVELLKHMVL
TCCVLHNICE

>NF_ copy?2
FFILRYFIFAVTATALLCAFSRASAFWDVTMPNFTPSDWIAHFRMSEETEFSYLCSKLRPA
MOKRNTNFRAYVPLRKRVATAMWQLATNSDYRSIGLLFGVSTTSVCRCVQDFCKAVCKVL
LAEVIAFPTLOQKLQEMADYFETRWGVPQCVGAIDGSHIPIMAPQGFHTDYEFNRKGWHSIT
LOGIVDGRGMEFWNVNAGQPGSLHDARVLRLSTFWDLVAHGQLHPTSTKNIEGVNVGEYVL
GDSAYPLONWLLKPEFSDNGRLTAEQQTYNRKTSRARVVVENAFGRLKGRWRCLLKRNDSD
VELLKHMVLTCCVLHNICE
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>NF_ copy3
VWAFSRASAFWDVTMPNFTPSDWIAHFRMSEETFSYLCSKLRPAMOKRNTNEFRACVPLRK
RVAIALWKLATNSEYRSIGLLEGVSTTSVCRCVQODFCKAVCKILLAEVIAFPTLOKLOEM
ADYCETRWGVPQCVGAIDGSHIPITAPQGFHTDYEFNRKGWHFIILQGIVDGRGMEFWNVNA
GQPGSLHDARVLRLSTFWDLVAHGQLHPTSTKNIEGVNVGEFYVLGHSAYPLONWLLNPES
DNGRLTAEQQTSNRKTCRARVVVENAFGRLKGRWRCLPKRNDSDVELLKYIVLTCCVLHN
ICE

>NF copy4
FOMAYLONTPRRRMVWAIDRSSEWWDVTVPAFTNEQWLONFRMTEQTFLYLCNKLRPVLE
ROHTSFRMCVPLOKRVAIALWRLATGSEYASIGRLEFGVGCTTVCRCVREFCSAAETFLVP
EQIRLPDEEQFRGMAADIENRWGLPQCVGAIDACHIPILSPOHNHNKYLNHNGWHSITILQ
GVVDGNGLEFWNVFAGLPGSLDDARVLRLSTLWELASRGNLFPAHTRSVGTMTTGYYILGD
SPYPLLDWLLKPFHDNGRLPSEQOMCNHKFRRVOQLVAESAFRKLKGRWOCLLKKNECQVQ
LVKSTVLTCCALHNLCE

>NF copyb
LNQSRRDEGEYSSLVRPLRGIDEQSHFKYFRMSANREFDDLLHRIRPHINHAATHSSPVKL
EERLAVTLRVLASGNSQKSVAQSYRLGSTTVSLIVTEVCEALWSALCSDEVSLPDKNKWA
DISQEFWRVWNEFPNCLGCVVGKHVEFIKAPPNAGSGFFNNKGSHSLVLMAVCDANYRESMV
DIGAYGREGDGGVFQECMFGSSLLHGTLELPPPANLPGSTTTVPHVFLGDAAFPLHQONLM
RPFPGMLS

>NF copyb
RRRAIWSLNRSSDWWDNYLPRYTEAQWLOQHFRMSEETEFMEFLCNKLWPALRQKDTFFRECV
PLRKIVVIALWKFATGSDYRPISVLFDVGISTAAKCVKDFCAAAEALLLPELIHLPDEGK
FREIASYFESRWGLPQCVGAIDGSHIPITAPRNFHTDYFNRKGWHSLILQAVVDGKGLEW
NVFAGLPGSMHDARVLRLSSIWDLASRGNLEFPDHSIQIAGVDEFGYCILGDSAYPLODWLL
KTFTDTGRLTEQQPLYNKKFSRARVVVENAVGRLKGRWRCLLKRNDCDVSLVRSMILTCC
ALHNLCE

>NF copy’/
LEEPVDVETQILRRHLRRERMIRPRVDVLSLPNETILYKRFRFQAFPFSRSSITCLNNITS
KATVCRAVRNVTLALKRLVHMEVVFPGHRTTRHLKEALHRTVAISGSQHIARLTHRGDAL
RSDOQTEFCTAVSEFFVNGSEFLYHIRDAEHVSGKIIRDADHLISNVEAKWPGSARGSRIFCEST
>NF copy8
MDALALLDDYVNGRIRMERVFRDHTVEFLAHDDDWLISRFREFPRAPLLNLCAELSPVLERP
THOSHSIPVHFQLLTTLGILATGSFQWELTDRSGISQSSMSIIMPAVLNGI IKMTVRYMK
FPYNVREQANTIKAQFAAMVIFPNVIGTIDCTHVATRAPSENGYVYVNRTNIHSINVQIIC
GSDMVLTNVVACWPGSTHDSFILMHSSVGNRLQAGAAYDGWLLGEQWLPPRSWLLTPEFNN
PONAEELQFNEVHGCARSVFECAIGYIKCRWRCLDASGGRLLYQPK
KVY*IILACSVLHNIT

>NF copy?9
TVWAFSRASAFWDVTMPNFTPSDWIAHFRMSEETEFSYLCSKLRPAMOKRNTNFRACVPLR
KRVAIALWKLATNSEYRSIGLLFGVSTTSVCRCVQDFCKAVCKLLLAEVIAFPTLOKLQE
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MADYFETRWGVPQCVGAIDGSHIPITIAPQGFHTDYFNRKGWHSIILOGIVDGRGMEWNVN
AGQPGSLHDARVLRLSTFWDLVAHGQLHPTSTKNIEGVNVGEYVLGDSAYPLONWLLKPF
SDNGRLTAEQQAYNRKTSRARVVVENAFGRLKGRWRCLLKRNDSDVELLKHMVLTCCVLH
NICE

>NF copyl0
REWVRPGRTASW*ENFEQEIVLPEEWRNNFRMTRSSLLKLSELLRPHIKGESTVMRSLVC
VTKKVACTLYYLADEGRLRKTVYAFGLSRQVVSKIVQEVCEAITVHLGSLYIQLPTSENA
VYSLVEGFEQMHGLPQCLGAVDGTHVGIKQPSANSTDYLNRKGNEFTLNIQATCDYKYCEFM
DVVKWPGNVHNARVFANSAINDFLKSQKIPSCPR

>GM_copyl
KYATNVEFRTISHLFGIGHSTAITIANHVAGVIVTKMQPLYIRIPSETDLKDIIKSEFRDS
WGFPQCGGAIDGTHIGILAPPNNSSDYYNRKGEFYSIILRGVKDHRLREFWDINVGWPKVHD
ASVEFGNSSFYERGOSGTLFPNITKSFQGVNVPVVMLGDAAYPLLPWLMKPYPENQQSTPA
QHAFNYRLSRARMNVERAFGRLKGRWRCLMKRYDCRIDINMVISACCLLHNFCEDNSED
>GM_copy?2
KRREWVRPGRTSSWWDNEVNGVVVADEWRENFRMSRASLVALSEELCPYIDGQSTTIRAP
VDTVKKVAVTLYYLSDEGRLRKTANAFGLSRQIVSNVIRETCKATISTHLGPKYIKMPFTE
PEAEDLVLGFHRAHGMPQCLGAVDGTHIEIKQPSRNSMDY INRKGKHSLNVQAVCDFEFKER
FMDVSLKWPGSVHDARVFANSKLRSYFKTGKIPALKKQ

>GA copyl
MLCVALRFFANGSFLYNIGDAEHISKATVCRVVRKVCLALKRFLRIFVLFPGHKPVRAIK
EEFHRIAGGEFPNVVGCIDGTHIPITAPSENEADYVNRRSIHSINVQIICDAAHLITNVEA
KWPGSVHDSRMYRESTLSNRLETGEIDGFLLGDRGYPCRPTLITPYPEPEPGPQRRENVA
HCRTRARVEMTIGLLKARFQCLRHLRVTPERACDIIVACVVLHNIAT

>GA copy?2
MWAYPRSDHWWDTIVPDEFTQFMONLRVSAGSFEYICCQVKHAMGRRNANYSLCVPIRKRV
ATAMWKLATGVEYRTISHLEFGVGLSTVENCVQEFCNTVITLLLPIHITFPDAEKLLEMAT
FFDNRWRIPQCVGAIDGSHIPVIAPEDYPRDYFNRKGWHSIVLQAVVNGKGLFWDVCVGY
PGSVHDARVLRQSHLWEALSDGELLGONKVTISGCDVGHYLIGDPAYPMONWLMKPECDT
GRLTPEQHTYNYRLSSARSVVEMSFGRLPPKKRRLOQAGAEQEDGT

>GA_ copy3
RSPVMWAYPRSDHWWDTIVPDFTPLOFMONLRISPGSF-FSTSAVR* SMPWGEETQTTV*
VSOSERVWLLGFGCGCSHLFGVGLSTVENCVQEFCNTVITVLLPTHDRCPDAEKLLEMAT
FENTRWRIPQCVGAIDGSHIPVIAPEDYP*DYFNRKGWHFIVLQAVVDGKGLEWDVCVGY
PGSVHDARVLRQSYLWEALSDGELLGONKVTISGCDGHYLIGDPAYPMONWLMKPEFCDTG
RLTPEQHTYNYRLSSARSVVEMSFGRLKGRWRCLLKRHDCMLELSKRMALTCCVLHNICE
>GA copy4
MACPFMDDPVDEEAALIRRELHLRRERILRPRVDEFLSYPYSFLFERYREFSLOSIRYIHNL
IHPYIRNISHRRRALTSEQMLCVALRFFANGSFLYNIGDAEHISKATVCRVVRKVCLALK
REFLRIFVLFPGHKPVRAIKEEFHRIAGFLTGEIDGFLLGDRGYPCRPTLITPYPEPEPGP
QRRFNVAHCRTRARVEMTIGLLKARFQCLRHLRVTPERACDIIVACVVLHNIAT
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>GA _copyb
PFSEDSQRDSEMSGVVHRRHHHFASRGYRQRVYVERTKPLERYTPEELYVRFRFGKADIE
YLVNLLRPKLOQHRTQRSHGLSVEDQILTALREFYACGTEFYQVVGDDMGVVKSAVCDVVRDV
SIVLASLVNEFVSEFPKDNQTAQAKRSEFFLLGNMANTIGAIDCTHVCIQAPRENEWEFINR
KGRHSINVQLVCDADLITITNCVVKWPGSVHDARILRESALYRALQTNRPDGIILGDSAYP
LLPWPMTPFLTANTPVQACFNTAHCRARCAIERLNGRFACLNYLRAEPQKACNITLACIV
LHNIA

>GA_copyb
MACPFMDDPVDEEAALTRRELHLRRERILRPRVDFLSYPYSFLFERYRFSLQSIRYIHNL
IHPYIRNISHRGRALTSEQMLCVALRFFANGSFLYNIGDAEHISKATVCRVVRKVCLALK
RFLRIFVLFPGHKPVRAIKEEFHRIAGDFRMWLDALMAHIFPSLHLPKMKRTMSTGGPST
VLMCRYTESLVFLMVKDYITILMYALHTYWGTSMQL*SNVNFLTGEIDGFLLGDRGYPCR
PTLITPYPEPEPGPQRRFNVAHCRTRARVEMTIGLLKARFQCLRHLRVTPERACDIILAC
VVLHNIAT

>GA copy’7
MDYLEYLNEDQHARQRPARRILLDRSDPLNQFDEITFRDRFRMHKENALEIITLLEPRLS
SLSQRGRPVSNQLQVLITLRFLACGIFHRETGDLCGVSEPTVCRIVHKVSSAICELRSLY
IKFPDAAGQANYKVQFYEYGHFPGVIGCIDGCHVPIKCPSTPDAEEYRNRKNCESINVQG
VCTPNLEFSNIVARWKGATHDSRIFLNSSLCAQFESGQHSGLLLGDSGYGQSNYLFTPHL
NPTTAEQQRYNRAHIRTRGMIERMFGVWKTRFQCLRNTIRFKPRRCCKVITIATAVLHN
>GA copy8
MACPFMDDPVDEEAALTIRRELHLRRERILRPRVDFLSYPYSFLFERYRFSLQSIRYIHNL
IHPYIRNISHRGRALTSEQMLCVALRFFANGSFLYNIGDAEHISKATVCRVVRKVCLALK
RFLRIFVLFPGHKPVRAIKEEFHRIAGDFRMWLDALMAHIFPSLHLPKMKRTMSTGGPST
VLMCRYTESLLFLMVKDYITILMYALHTYWGTSMQL* SNVNFLTGEIDGFLLGDRGYPCR
PTLITPYPEPEPGPQRRFNVAHCRTRARVEMTIGLLKARFQCLRHLRVTPERACDIIVAC
VVLHNIAT

>CC_copyl
FOMYHILQSRRHRTSVWTEN*ASEWWGVIVPGFTNTQWLENFRMSEETFIYLCDKLRPAM
ERRDTNFRVCVPLKKRVAIALWKLATGSEYRSVGHLFGASISTVCRCVQEFCAAAETLLI
PEQIRFPDQERFKEMAAYIENRWGLPQCIGAIDGSHIPITAPODYHCDYFNRKGWHSTIIL
QGVVDGKGLEFWNVFTGLPGSLHDARVLRLSTLWEVASRGNHIPASTKNIAGVNEFGYYILG
DSAYPLONWLLKPFIDTGRLTAEQRFYNMKISRARVVVENAFGRLKGRWRCLMKRNECAV
DLVKSMVLTCCALHNLCE

>CC_copy3
QEDPRPDFRLSRESLAVLONLLNQERRDGWGATIETLVFLFWLACGASYRVVSRVFGMPR
STVHYIVHRVTEEVVVIRHKVIFLPKTPEHLEEVSRGFAGLARHRAFIKAAGAIDSCHIR
IKPPSSPDGOQCYRNRKLEFPSIILOAVCDHQGRFIDTYVGWPGSVHDSRVLRHSPLYAQSS
YPPPGHFILADGGYPCLOQWPLPLIPPYKRQVOGVGAQHFNSHHSRARCIIERAFGMMKTR
LRSIFLOQALEVHYTFEVPHV

>CC_copy4
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MACPFMDDPVDEEAVLIRRELHLHRERILRPRVDFLSYPYAFLFERYCFSLQSIKYIHNL
IHP*IRNISHRARALPSEQMLLVCFGLFLFGSFLYNIGDAEHISKATVCRAVRKVCFTLK
REFLRIFVLFPGYKPVRVIKEEFYRIAGMWLGALMAHIFRSLHLLKLTAYCEF*WSKTTSQY
CTCLILCTVKIICDAAHIITNVEAKWPSSVHESRMYRESTLSNRLERGK*MYVLYTYFEFNV
CTTHLOGNEFYAALKQCKLTGEIDGFLLGDRGYPCOPNLLPPYPEPETGPQQHFSVAHCRT
RARVKMTIGLLKARFQCLRHLRVTPERACNIVA

>CC_copyb
MACPFMDDPVDEEAVLIRRELHLHQVRILRPRVDFLSYPYAFLFERYRFSLQSIRYIHNL
IHP*IRNISHRGRALTFEQMLCVALRFFANGSFLYNIGDAEHISKATACRAVRKVSKKFEL
THNLFLITFAQTTENKPAILIKEEFYRIAGDFRMWLDALMAHIFR*LHLLKMKRYCATLI
TCTVKIICDAAHIITNVEAKWPSSVHESRMYRESTLSNRLERGK*MYVLYTYFNVCTTHL
*GNFYAALKQCKLTGEIDGFLLGDRGYPCQOPNLITPYPEPETGPQQHFSVAHCRTRARVK
MTIGLLKARFQCLRHLRVTPERACNIVA

>CC_copyb
FDVFAYPNEYLTERYRFSKDSLVYLTRLLKPHIANVTNRGSALSTENILCIALRFFASGH
FLYSVGDSEHVGKATVCRAVRTVCLALKRLEFPTFVQFPGHKPLLVIKDEFHRVAGLEPNV
IGCIDGTHIPMGDYVNRKSIHSINVQVTTVRQPKSSPMSROKWPGSVHDARIFRESSLCQ
TEFQOGQYNGYLLGDTGYPCLPYLMTPYPEPEPGPOQTRENLAHSRTRAKVEMTIGILKSREFE
QCLRGLRVSPERACDIIVACVVLHNIATIPNVI

>CC_copy’7
MACPFDEDPVDVEAQIIQGFFRRERVIRPRIDVFAYPNEYLTERYRFSKDSLVYLTRLLK
PHIANVTNRGSALSTEKFCASFPGHKPLLVIKDEFHRVAGLSLSVSGFPNVIGCIDGTHI
PMGDYVNRKSIHSINVQVTTFALYNFCFFVFTIFVLYTSIITGQYNGYLLGDRGYPCLSY
LMTPYPEPEPGPQTREFNLAHSRTRAKVEMTIGILKSRFQCLRGLRVSPERACDIIVACVV
LHNIA

>CC_copy8
MSCPFLREQPVAEGARITIRRAFQINRVLRDROQDPLAQRESVIVEKYRFSCEGVIYITHLL
EPHIKCSTRRSLALTTAQTVCIALRFFASGTFLYTIGDTENLVKSAVCRAIRKVYLALKQ
FLGVEVVFPSHLRPQVVKONFFATAGWCVTMFHITNVEAKWPGSVHDSRIFRESHLCTLF
ECGKGTHAEPNKTAFFHYTGDFDGILLGNRGYACRQYFMTPEFPDPNPGPQTRYNAALART
RARIEMTFGOQLKERFQCLKSLRVAPDRACDNVACAIVHNIA

>CC_copy?9
MAALQRVLQLRVRERQRQRRPRSRLVTLNAFIRQHQTPLDILDDMAITRRYRLPRGQIAQ
LINSIGPQLMRATRRNFALSPEIQLLSALREFYATGSFLQVLGDGLGLCKASVSRAVQAVT
NALLPLAVEHIQFPASRQDITEIQQYFLTHHHIPQVIGVIDGTLIPILTPSVDGHV*ICR
KGYAAINCQVICDHKGLITDIVARWPGSTHDSFMEFTNSSVGQEAQNLOQGOQWRLLGDSGYP
LRPYLFTPVANPMNNRETNFNEAHRVARSIVERTIGRWKMRFRATHQSSGGLLFAPQKCC
AVIIVTAMLHNNAV

>CC _copyl0
MADLALLEDVANGRIRSERIFROQOEDLLANEDEWLMSRFRLPRAVLLDLCGLLGPALQRS
TRRNHAVPVPLOVLTTLGFLATGTFQRELADRSGISQPTLSRVMPDVLKGIIASSHDSIK
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FPYTAGEQANKKAQFAAMYGFPNVIGAIDCTHVDIRAPNVNENTEFINRKHEHSINVQIIC
DADMLLTNVVARWPGSTHDSFILRHSSVGRRLEAGAIRDGWLLGDSGYPLKQOQWLLTPFLN
PHSAEERHYNMCHSRARAIVERTIGLFKGRWRCLDCTGGRLLYTPEKVCQIVLACAVLHN
VA

>CC_copyll
MALLALLEDYANGRIRRERVFRDHDDFLAHDDDWLISRFRFPRAVLLDLCAELGPVLERA
TRRNHAIPVQIQVLTTLGFLATGCFQRELADRSGISQPSLSAIISVVLNGILNMVSRYIR
FPYTVREQAEIKTQFAAMSGFPNVIGAIDCTHVAIRAPSENEFAYVNRKHVHSINVQIIC
DSNMTLTNIVARWPGSTHDSFILTHSSVGNRLNAGAVRDGWLLGDSGYPLRRWLLTPFLN
POSAEETHYNEVHSRARAVVERAIGILKCRWRALDASGGRLLYHPAKVCKIVRACGVLHN
IA

>CC_copyl2
VLLHFLSCHRRIWIRH*SGVWWKHVLTSWIDFEWCKNFRMKRTVLCDILRPHLERHITRF
RRPLSVEQQOVAICIWRLATNLEFRSISHLFGIGLSTACMVTKHVTSVIVQELLQVYIKTP
SEDEFKVIIQGFRDHWGFQOCVGAIDGTHIGILCPPDSPADYYNRKGFYSVILQGVVDHR
MRFWDINVGWPGKVN*TRLEGNSSLYQRGHSGTLFPNSTERFQDVDVPIMLLGNAAYPLL
KWLMKPYPENSGATPAQAVENHRLSKAWMTVERAFGRLKGRWRCLMKRYDCNIKNINTTI
TACCELHNFCE

>CC _copyl3
FWLRPGRTSSWWDNFVNGVVVEDEWRENFRMSKASLVALSEELSPYIEGQTTNMRAPITT
LKRVALTLYYLSDEGWLRKTANAFGVSROAVSVVVRQTCKAIAVHLGPKYIKLPFTESEA
KDLVLRFHRAHGMPQCLGAVDGTHIEIKQPSANSMDY INRKGKHSLNVQVVCDYKYREMD
VVIKWPGSVHDAQVEFANSKLNLYFKTGQIPPLKKQ

>CC _copyl4
VNQLRQKEGEFSVLVLPLRDMDEEMHFRYFRMSAGRFDDLVRRVOPFITHQSTHSMPVDI
ROCLAITLQILASGGSQQAVAASYKLSSSTVSSIVAEVC*ALWKALQPEFLPWPSVVQOWE
NIAVDFWRLWNEPNCVGSVDGKHVNIKAPPHAGSDYYNYKGAHSIVLMATCDARYRFTMV
DMGGYGRECDGGVFKESRFGSRLLEHNLNLPPPANLPGTGVKIPHITIIGDAAFPLHNNLM
RPFPGM

>DL_copyl
MACPFLEDVLDEEALILRRAFRRERVFRDRSDPLAFGDDYLIERYREFSGDGLRYLCRLLG
PKIQHQTARSHALTVPOMVCVTLRWFASGSFLYSVGDAENLNKGTICRTIRRVCLALRSF
SNIFITFPGHRRPLYIKEEFYKIAGKLNLNVQPLVSNLISHSWILTIFCYSFMTLIGYNL
TFOMICDADCLVSNLEAKWPGSVHDSRVFRASPIYGRLSQGKPHILFVLACESFLLTPLA
DPQTPPOOQAYNQAHNKTRARIEMTFGLLKSRFQCLHHLRVSPDRACDVIAACAVLHNIA
>DL_copy?2
YTTEELYARFRFGNADIKYIADLVRPKLQRRT*RSHSLSVEEQVLIGLRFYASGTFYQVV
GDNIGVDKSTVSDVVKAVSISLASLVNQEFVSLPRDDQIAQNKHKEFFLLRNMPNTIGVTDC
THVHIQTPHERDWEYINRKGSCSINIQLVGDADLIITNCVVKWPGSVHDARILRESALYR
ELOQTNRPDGIILGNSAYPLLPWLMTPFLAATTPAQARFNTAHCKTRCAIERLNGVLKRREFE
ACLNYLRVEPQGASNIIVACTVLHNIPTNMPNT
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>DL_copy3
MAALAVLEDLANGRIRRKRVFRDHHDEFLAQDDDWLISRFRFPRAILLELCAELGQVLERE
TARSHALPVPLQVLTKLGFLATGSFQRELADRSGMSQSALSRTMPAVLDGIIHMLARYIR
FPYNAVNQANIKVQFAAIAGFPNVIDAVDCTHIATIKAPSEDEFAYVNRKHFHSINVQIIC
DAQMRLTNVVARWPGSTHDSFILSNSMVGIRLOASRVRDGWLIGGNLGYALVTWLMTPVA
NPOTDCERRYNDLHSRTRSVVERGIGOLKSRWRCLDRPGGMLLYRLENVCSIVLACAVLH
NVAH

>DL_copy4
WVQPRCHAWWQHVCDNWTERDWLLNFKMRRTTFHILCDSLRPRLTRODTTYCQAVPMELR
VAVCLWRLATNLELRSISHLEFGVGLSSACVEFTQQVVAAINDTLKPEYLHTPSAAEFEQIV
EGFNDRCGFPQCAGAVDGTHIGILAPPHNPADYYNRKGEFYSVLLQGVVDNNIKEWDVNIG
WPVRVHDAHVFTNSSLYEQGONGTLMPRWQGTIQDVDVPLMILGDAAYPLLPWLMKAYAE
GRGVTPEQSALNYCLSQTRMTMERAFGRLKGRWR

>DL_copyb
QITHHFLRDRMRRRPKVWLYPRTSDWWENTASAFTDDOWLOHFRVSRETEFSHLCMMLKPQ
LKRODTTYRLCIPLOKRVALTLYKLAYPCDYKTVAELFAVGVASVCRCVHEFCTAVIEVL
KPQLVVTPNDSELVKIADFFLHSYGIPQCIGVLDTMQITVIKPPHYQSEPPNRESYLAIL
LOAVVDGNGMEFWDLSTSCPTWVNDSCGLQESWACEGFTIRMLNVCGTDSGRFILGDEGYP
SOQHWLLKPCTNTSWMTAEQEVENSQISQAHSVAQHAFERLTGRWRCLNKRNDCSVEIVKD
MVETCCVLHNLCE

>DL_copyb
IWVQPRCHAWWQHVCDNWTERDWLLNFKMRRTTFHILCDSLRPRLTRODTTYCQAVPMEL
RVAVCLWRLATNLELRSISHLEFGVGLSSACVEFTQQVVAAINDTLKPEYLHTPSAAEFEQT
VEGEFNDRCGFPQCAGAVDGTHIGILAPPHNPADYYNRKGFYSVLLQGVVDNNIKEFWDVNI
GWPVRVHDAHVFTNSSLYEQGONGTLMPRWQGTIQDVDVPLMILGDAAYPLLPWLMKAYA
EGRGVTPEQSALNYCLSQTRMTMERAFGRLKGRWR

>DL_copy’7
PGRSSSWWDNEVTGVAVDNEWRENFRMSRASVVALTEELRPYIEVHRTNMRESIQPLKRV
AITLYYLGDEDGRLRTAADAFGVSRQVVSVIVRHTCKAIALHLGPTYVQLPLTEPGAEEL
VAGFHRAHGLPQCLGAVHGTHIDIKQPSTDSTDYTDRRGRPSLNVQAVCDYQHREVDVVI
KWPGSVPDAQVEVNSKVNTYLKTGKIPALKKR

>KM copyl
PGRTSKWWDNEVNDVADAEEWTENFRMSKVSLHALSEQLRPYIEGETTNMRSPVDVLTKV
ACTMYYLSNEGRLEKAANAFGLSRSTVSIIIRQTCRAVSVHLGPRYVQLPFTEPEARALV
TGFEDAHGMPHCLGAVDGTHIETIKKPSVNTLDYVNKKKKHSLNVQAVCDYRHRFMDVVIK
WPGSVHDARVFANSDINSSLOSGKIPALERRLLEDEEPIPVFLAGDPAYPLLPYLMNEHP
DGGATPQERRFGLRMRRARMVMEQALGRLKARFACLRRPMDINLKDLPHVIYACFVLHNY
CE

>KM copy?2
MADSA*LEDIANGRIRRERVFRDHTDLLAHDVEWLISRFRLPRAILLELCLELAPELQRD
TRRNCALSVLVQVLSTVGLLATGTFQKELADRSGISQSSLSRAMLAEWDALTIHMLPRYMK
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FSYTLAEQANINLQFAARSHFPNVIGAIDCTHIAIRAPSGNEFAFVNQOKHENSINVQLIC
DAQMCLTNIVACWPGSIHDSFILONSRVGNKLQAGAVRDGWLLGNF*KSELLKAFLV
>KM copy3
RRTWVNPRSHDWWOQLIQTTWTDRDWLKNLTMRKCTEFQONLCGVLOPYLTWQHTRYRRPHSV
EICVAICLWRLATNLEFRSISHLEGVGILTCCLITQEVITAINTVLKPHYLKRPCAADCR
KIVQGFKD*WRFPQVVGVIDGTHVPIKAPTNTPADYFNRKGQYSVILRAVVDHKMRIWDV
NIGOPGRVHDA*VFALSSLFDQIQSDKLFPHWNETIEGVNAPLLILGDAAYPLLPRLMKP
FRESIAMTADQRNENYRLSQGRMTVERAFGCLKGRWRCLLKONESHISLISQVILECCVL
HNF

>KM copy4
VWAFNQASEWWDVVVPGEFTDAQWLONFRMSEKKFIYLCNKLRPALKLOHMTFRHCVPLKK
RVAIALWKLATGSEYRSVGHLEFGGSITMVCRCVQEFCVAAETVLVPEQIRFPDEDHFRET
AMYIENRWGLPQCVGAIDDCHIPITIAPQHYHTDNEFNRKGWHSIILOAVVDGKGIFWNLFA
GLSGNSHDARVFRLSTLSELASCGNLFPPHIRNIGTVATGHYILGDSAYPLLDWLLKPEP
DTGRLTSEQQFFNKKMCSARVVAENAFGRLKGRWRCLLKRNDCNVGLVMSMVLTCCALHN
LCE

>KM copyb
LVNQPSVWAFMRSSEWWDVTVPAFTDSQWVHNFRMSRETFHYLCNTMHPALHLEDTPFRM
SVPLOKRVAIALWKLATGSEYRSIAHLFGVSVTTVCKCVQODFCSAAVSLLVPEQMRFPDE
RKFREMAELFENKWGFPNCVGAIDGSHIPITAPHEYHTDYYNRKGWHPVILQOGAVDGKGQ
FWNIFAGLPGSLHDARVLRLSTLWELVGOGRLLPAEKQIIGAADIGVYILGDAAYPLQODW
LMKPEFSDTGRLEAEKQTEFNCKLSRAHVVVENAFGRLKGRWRCLLKRNDCDVNLVKLMVLT
CCALHNLCE

>KM copyb
KLWVRPGRTSSWWDNEVSGAVEDGEWSENFRMSRASLVALTEQLRPHIEGQTTNMRAPID
PLKRVALTLYYLSDDEGGLRKTANAFGVSRQAVSVILROTCKAVATHLGPKYIKLPFTEP
ETEDLVSGEFYSAHGMPQCLGAVDSTHIEIKQPSINSADYINSKGRYSVNVQAVCDYRYRF
MDVVIKWPGSVHDARVFANSRVNLCFKSGKIPDLKKQ

>MA copyl
MACPFIEDPVDEDAVLIRRELHLPRERILRPRVDFLSYPHVFLFERYREFSRASITYIHTL
IHPYIRHITHRGRALTSEQMLCVALRFVANGSFLYNIGDAEHISKATVCRIVRKVCLTLK
RFLLFEFVVFPGHKPLRAIKEEFHRIAGPLODFOMWLDALMEHIFPSMHLLKMKGTMSTGG
PSTVLMCRYTDYVSEFSALPRSYVMLHILSRTWRPSGPALFMTHEYIVSQFLIGEIDGFLL
GDRGYPCQPTLMTPYPEPAAGPOQOREFNVAHCRTRARVEMTIGLLKARFHCLRHLRVTPER
ACDIIVACVVLHNIATI

>MA copy?2
MACPFIEDPVDEDAVVIRRELHLRRERILRPRVDFLSYPHVFLFEQYHEFSGESITYINNL
IHPYIRHITHRGRALTSEQMLCVALREFVANGSFLYNIGDAEHISKATVRRIVRKVCLTLK
REFL*IFVVFPGHKPLRAIKEEFHRIAGODFQMWLDALMEHIFPSMHLLKMKGTMSTGGPS
TVLMCRYTDYSVSFFAPPRSYVMLHILSRTWRPSGPALFMTHEYIVSQP*VTGCNVVSTC
MPYTLISMHASDVNFLIGEIDGFLLGDRGYPCQPTLMTPYPEPAAGPQORENVAHCRTRA
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RVEMTIGLLKARFHCLRHLRVTPERACDIIV

>MA copy3
RORVYVERTKPLEQYTTEELYVRFRFGKADIEYLVNLLRPKLOHRTQRSHGLSVEEQTILT
ALRFYACGTFYQVVGDYMGVVKSAVCDVVRDVSITLASLANEFVSEFPKDNQIAQAKRSFEF
LLGNMPNTIGAIDCTHVHIQAPRENEWEFINRKGRHSINVQLVCDADLIITNCVVKWPGS
VHDARILRGSALYRDLQTNRPDGIILGDSAYPLLPWLMTPFLTANTPAQARFNTAHCRAR
CAIERLNGVLKRRFACLNYLRAEPQKACNITLACIVLHNIA

>MA copy4
AATSVQRNVWVRSRSQDWWDSV-RGFTDTEFINNFRVRRETFEWTCQRLSVSLAWQDTNL
RRPISVSKRVGVRLYWLATGSCYRTISNLSRIAKSTVCLIVQEFCKAVRHVLMPEYIKLP
QGGHLQEVIEGFRQRWGFPQCAGAIDGTHIPITIAPEDNHADYFNRKGWHSVVLQGVIDHQ
FWFTNIYTGWPGSVHDARVLRNSKINTMAERGELFPKEIEEIMGVQVPIMLLGDPVYPLR
NWLLKGYSDTGTLTDAQRYFNMHHSQARMTVDCAFSRLEMRWRCLGKCLDVDISAVPTIT
SACCILHNVCE

>LCt copyl
MACPEFDHDPVDEGAAILRRELHICRQRVLRPCIDISALPDNFLFERYRFTSQSIIYIHNL
IHPHISNITSRSHALTSQQILCVALRFFANGSFLYNIGDAEHLSKATVCRAIRRVCLALK
RLLPIFVVFPGHKPVRAIKEEFHRIAGEGCRDLLNSFNIRLYYDIVLPPQTILCTVKIIC
DAAHTIISNVEAKWPGSVHDSRIYRESNLSARLQHGEKPEDLQ

>LCt copy?2
NPLNQYDEITSRDRFRM*KEDALEIITLLEPRLSSMSQRGRPVPSSLQVLITLRFLASGT
FHRETSDLCGVSEATVCRIVHNVCSAICELRNLYIKFPDAAEQANYKVHEYEYGNFPGVI
VCIDDGCYVEIKCPSTPDAEEYRNHKNWESINVQAVCTPNLEFSNIVARWKGATHDSRIF
HNSPLCAQFERGQOHSGLLLGDSGYSQSSYLFTPWPHPTTTEQQRYNRAHIRTIGMVERMFE
GVWKNRFQSLHNTLRFEPRRCCKVIIATAVLHN

>LCt copy3
LLEDLANGAIR-V*VFKERKDLLANHDNWLISRFRLPRPVLLELCAELWPALERNAARSQ
WLSVSTQVLTTLGFLATGAFQRELADRSGVCQSTQSRVMPAVWDGIIRMSSRYIREFPYNA
VEQANIKAQFAARASFHNVIGAIDCTHIATIKQPSODEFVYVNRKHFHSINVQIICDAQMQ
LTNITSRWPGSTHDSFIMTNSLVGNRLEAGTMRDGWLLASENCPV

>LCt copy4
RREFWVRPGRTAVWWDNFENEVVVPEEWRENFRMSRSSLLVLSDLLRPYIEGEMTVMRSPV
GVIKKVACTLYYLSDEGRLRKTANAFGLARSTVSKIVREVCEATAVHLGPMYIKLPTSEE
SVOQOLIEKFEEAHSLPQCIGAVDGTHVEIKQPPVNSTDYINRKGKYSLNIQATCDYKYCFEF
IDVVVKWPGSVHDARIFANSALNDYLKAGKIPPCPKQIVEDEEAIPVYLIGDPAYPLLPY
LMKEYVNGGSNVQEQYFGLSLCRARMVIECAFGRLKGRFGALKRAMDINLDDLPEFVIYAC
FVLHNYCE

>LCt copyb
RREWVRPGRTAVWWDNFENEVVVPEEWRENFRMSRSSLLVLSDLLRPYIEGEMTVMRSPV
GVIKKVACTLYYLSDEGRLRKTANAFGLARSTVSKIVREVCEATAVHLGPMYIKLPTSEE
SVQOLIEKFEEAHSLPQCIGAVDGTHVEIKQPPVNSTDYINRKGKYSLNIQATCDYKYCF



Animals 2022, 12, 1429 30 of 42

IDVVVKWPGSVHDARIFANSALNDYLKAGKIPPCPKQ
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Supplementary data S2. Predicted fish Harbinger Myb-like proteins.
>Harbinger-3 DR
MAKANKKRNFTECELEVLLSEVDRRKTVLFASLSSGINNKRKKIEWESLADAVNAVGSER
RTVSELKKKWSDVKVQVKRRTAAHRQSVDRTGGGTGDTALTPFEERVASIVGDTLLSGVV
SVSVGDTDVLEEAHEDGAGTSTDTDEFVPPEEPEPSVSGATPRVSSASASAEARPSGRVLT
QAVLESQODIVRAIGDINNHLKNISNALTDISQSLKELVKK

>Harbinger-2 GM
MDKARKKNFSECEVEVLISEVEARNKILFGSLSSGISTKTKKLAWESVAKSVNEVGAES
RTVADIKKKWSDIKVDVKKKVSAHRRSVGQTGSGAG

>Harbinger-3 LC
MEPRKATQKSCLPRROROQQOOQQODPOREQOQORDPOOEQLLLLOQQOVELOQQOQLGGPOGT
AGSTAPGSRKKRFLRQEVEKIVAGVDRAAAVLTGTAATSMAQKEAEWQRITNEVNALGHC
RRRVVEIKHKWRDLRVAVKKKMASINRATGGTGGGPPPOQKLTPLEDIVSKHISMMEVRGA
EESYDTSESKYHATEEGTQPSVREMAMSPSRPVAPSSSVPGHRPPSGSQEEPQPLDDPAP
RASTSQODAATTSTLLRQAGKGSGLQTAVEGDAEGQHPEAGLSSQSLDEASTIHSASLDTLR
EVSPPAPPRHRGSQAARRGRGRHGGRRGYALRDEFYELEWRGPPVQRAILELATERARLDA
SEARERRRHERLIARANEGHAEALSDLGOQRVQHIANLIERVDANMVEGOROMLDALERLA
DGOQHRAATALADITEALRQOGPRERHSVGVGTAASPPHDLOQASPRMSPGSVSSETARTSG
TTVAAGAPSTPEAPAATDTQPGPSGGPQLOQTTPVVTAVRPPTRGRGRGRPRGRPPRSRT
Q

>Harbinger-3 GM
LIVSVSAFPELEFNSTLAGYKDRTVKTKAWLKVSEEVGLTGKSICLSEEECRRKWKVLRDT
YLR

>Harbinger-1 LC
MRGCRWGGLLTRRATRLEGKHHLKGPHQETIHSNDMEPRKATQKSSRTHSQGEREQQQOQE
AGEPQPDKGTTGPRTRKRREFSFEEVERIVEGVDRAANVLLGTGTTSLAQKEQQWQORITNQ
VNALGYCRRGVTEVKHKWRDLRVTVKKKMANIARAKRATGGGPPPAGLTPLEEVISKHIS
AVEVQGIPEGQODTIDRKHHGEQHAVTHKRKEHAQHARVSTLARRHLSROQQISLYVGETV
FFAISHCSGLHSDLLRGSPRGILLRAGAPVTLRSRRGNTVTPRRCSQGIQPPGIRCQRHP
SAPGWNRLTHVPFSLSLSTGPQPOQORRSSPTVPSTSTMATTGRRLODAGANTPGAPATTT
TTSSSSTLIPIPVPCAPQOSQOQPRTPLPPTAPCTTVPPGRTHIECPSSDVCTATAHSQSSV
GTPTPPDDLPSTSHPLSTSPGGPTTPPELLSDSSDDILPPAQGTPPHSSQWAGSRLOAAV
EGDYDEQHLDAALSSSASEDALVAPATGEDTLRGSMPPAQRVPTEGESAHRAHRRRGGRR
PTTLRDFYTLERHGVAVQSAIVELATQRAAFDAGEAEERRRHERRVDEALERMTASVDGL
ROSVLHMSGLLEGVADSQRQIVEYLRQIAEGQRODPRPVAPAVRDLRQRSRDVGQHPGEG
TSAPYPHRPPSSPAMPADPVRRGRGRGRGRRRPPRSR

>Harbinger-4 LC
DTGAPGPRKXKRRFEVXEVDTIVHGVDRAADIVLGAGSSSLAHKEEQWORITHQVNALGH
CRRGVAEVKHKWRDLRVSVKRKMANIararratgggpppapltplEEVVARHISTLEVEG
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IPGGHDTIDRK*QIAVEGAQTTGTWGSTGMOQO*GHAAQRYNTTSTHQVHTLY SQRAXKH
HGEQHAGTHKRKQQSQHAQGS TpppppppYVPATRHLS *VPLSLSLYTGPQPQQRCRTRS
DHATSASATPRRRLODAGTNTPGAPGAAAAATSRSSSTSTSTTTXTXTCTCTXSTTPTVN
PIPVPCAPPQPEPLTPFPPTAPVTPASPGRTHIECPPSDVGTTTAQGESSVGTQPPP*LP
OAQGSPTHSSDRMDSTVQAAVEGKYxeglleaalsssaseDAPVAPATGEDTLRGTIPPA
HRVPTXGESaagahrrrggrrPTILRDFYSLERQGVAVQSAIMDLATQRASFDAGEAQQOR
RRHERRVDVALQRVTAAVHGLTQSAHHVSGILEGLVDTQROVADTLRQVADTQHQOMVDLL
HOLVDGQROGAQPHAXAGRDLRQRSRDVGQQOVGAGTSARYPOQRORSSPAXPSDPM
>Harbinger-2 DR
MAETKKQRKVIFOKEEINIILEEVELOKHIIFSREFKGSHTNKEKQKMWDDIATKLTATRG
IKRSGNEVRKKWQDFSSLAKRKRALQRTTINKTGGGPNDAPILTAEEEKALSILGTTASD
GICGGIDLHGGEGLRQPEPESGPPCSQEQSGSPPIDRQLPSPSPPNSPTDQPPSSIVQAT
ATTPRFENICGCSQODLVQLEREKLDVLKDIRQSLKEANEMNYNFQREITELKKAKMALEE
RRLSLEEMSFARPSISVPIILPDESDPGEQTTNLNQ

>Harbinger-1 TF
MEGKTEGGCFSATETNALLEGVRENYHVLEFGNEFSSPGQSGSNAKTKNEIWEKITELVNAT
GGGQRRSVDQVKLRWKKLKQKATKDHSEAKTTPTGNKPAKRGEFTDVILDIIGGADSQAL
HGIVPCDVGESIGSQGPLNLSSDGTSTLTFESDQPELSTSQTLTQAADVVRVTPSPQPPP
LTCRSKRPKSLTODHAYLKLLKVETERAQQQLVLTDEQINLTILKQEQVKLOQIEKQLM
>Harbinger-1 TR
MEGKTEGGHFSATETNALLEGVRENYHVLEGNEFSSPGQSGSNAKTKK*NEIWEKITELVN
ATGGGQRRSVDQVKLRWKNLKQKATKDHSEAKTTPTGNKPAKRGEFTDVVLDIIGGADSQ
ALHGIVPCDVGESIGSQGPLNLSSDGTSTLTFVESDQPELSTSQTLTQAADVVRVTP*SP
QPPPLTCRSKRPKSHTQDHAYLKLLKVETERAQQQLVLTDEQINLTKLKQEQVKLQIKLL
EKQL

>Harbinger-1 GA
MATAPDKKRSSYFSPAELDVLMQAYGEYEHIFKKKSNTAAAAKDRELAWEKIAARVNACN
PAGIKRTWOQLKMKYKNIIQSANRKKAEARKTGGGPAPPPLTNAEEMALSLNAGRPMAEG
IPGGTSSEPVTPEDLSAFIKYSDGKISLLEPPVPTEPQAVDDGDEETVSAATEMPTESVE
EQQEDGPSTSGAQMNTVQ

>Harbinger-1 OK
MATRAAYFSPSEAQILMEAYEEVKDIIKKKGNTATVIKQREKAWQSTADRLNANMNGPKR
TWOQQVKIKYKNILONGMVPD*YLTKHKHILYPEGACSHIVCTVLAVKKNTHRQGTGGGSP
KADLTPAEDMALELNKGRPVLEGIPGGKETSIGSSQODATRFIQGMSFHLYMGYNHIHIES
IWTV

>Harbinger-1 CC
MATRAAYFSPSEAQILMEAYEEVKDITIKKKGNTATVIKQREKAWQSTADRLNANMNGPKR
TWQQOVKIKYKNILONGMVPD*YLTKHKHILYPEGACSHIVCTVLAVKKNTHRQGTGGGSP
KADLTPAEDMALELNKGRPVLEGIPGGKETSIGSSQODATRFIQGMSFHLYMGYNHIHIES
IWTV

>Harbinger-2 CC
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KMTRKPQFSKHETAVLLEEVENNKVQLESKLKKYCITNTDKNKIWAEITOKINDAGYGYE
QOSPEEVRNKWRDFARVTKRRAAACKREANKTDGGIDSVPPLPTEEEKVLAILGPVALEG
>Harbinger-1 SS
MATGEKRARTSYFSPVELEILMNAYAEYEYIFKKKSNTVAAAKERELAWQKTIADRVNACN
PTGTKRTWOQQLKMKYKNILQTGKPIEKRLRAEKQVGVHHHHSEAEEMALSONSGRPIAEG
ISGGSSSDPTTPODTRAYIRVTDGVICLVEPSAITDLHAVEDDEDTLSAATEREDTERPI
ESNAGNYNEEEGPSTSTAQLTSLPVKQLYKVYLEKQIEKCNLEIDHIRLOMOKIKIEIQL
LEHQLKVGEVPTGG

>Harbinger-3 OL
MADAASETGOWKGSEVTDLISIWGDRSIQAKLEGSYRNRAVFEEIAREINERGYRRSWLQ
CORKIKSLRAKYKEVKDWNKQSGROQRITCPFYEELDRILGDKPSVQPVELLDSCFAQEEP
EEEGPGPAAVAASLAGRSCGDTGDAFLATPSPSTSDGSSASTSEELASSSASSVNSNGSS
TSTASTSARSRKRKSKMEATLDAFANKITTALKEDDTDILLKMQAAQHEHEKKMEAMMTR
FMERSFPLPOSHQOAPMNSSHLYSPIPSPTPFTRFPVASSPSPTPRRPFFPDLNRLPENNT
FOHPHINQPFSQAPGHTQAFDEDPLOPSQCKDDETHYTSF

>Harbinger-7 DR
IMEESSEISQWRDSEVIDFISIWGDSSIQGKLEGSYRNRSVFENIENVTNARQMLERGHR
RTWLQCQRKVKSLKGKFKEAKDSN*QSGRVTCPFYNELERILGDKPSCQPLELLDSSFET
>Harbinger-1 ON
MSYPFRLRSHCRRKRIKSDFFDPMRPISDHESDCCVNGQVALNPSEFTSLTRDRROLSVPE
KTNQKSMAAETGDGASQWTKTEVAELISIWGDNSIQAKLEGSYRNRAVFECIAKEMIERG
HRRTWLQCQRKIKSLRAKFKEAKDINKRSGRGRVTCPFYDELDGIGGDKPSCQPIELIDS
SIETAEEEPESPGASASPAPSLNIEKGCMIVEFSKGACTLGEDTPVSLTEDSASDESSSSA
VSADNSIKKNAQTRNTSAKSRKRKSKMESTLEIFADKITSALKNDESELLLKMQAAQHEH
DLKVLSMLTQLITRQOPPFYQQAVQVPHLYCPTQSSLIHSTPYPMASTQSPPFEMSNQSL
SFQODLAQPLPFGNSLPPSHNLGOPFRPERPNPRDOQAQHASEFNQAFTSSYPPPDEQD
>Harbinger-1 DL
IVGISACSRHTEIDLAIAHRITDGNMDKSRASYFTAAEQQLLMEFYEEVEDIRKKGNTNA
ITKEREKAWQTIADRLNA*VVRTNLSGHKRTWQQVKVKYKNILQAGX*L
>Harbinger-1 LCr
LNMETDRKRAAFFTPIELEILMTAYGEYEHVFRKKCNTAAAAKERERAWESITAARVNA
FISCRCNPAGEKRTWQOLKMKYKNIVQTGQTSA

>Harbinger-1 MA
MATGPSKNRSAFFSPTEMDVLLQAYSDYEPIFRKKKNNNTAAAAKEKELAWGKIAARVNA
YREFSRESITYINNLIHPYI-RHITHRGRALTSEQMLCVALRFVANGSFLYNIGDAEHTISK
ATVCRIVRKVCSGFPNAVGCIDGTHIPINAPT

>Harbinger-5 DR
MDNRQYWSVEDTRALLNIWAEENVQRQIDGVCRNEDVIKYIVAELAKAQIQRTTVQVREK
LKKLRAQYKATKTHNGOSGAHRKNFPWFEIMDGVLGHRPSVSGETTRDSMAANLTVGKSL
YLLCKLHKSKPMCIKKYPVFEAYFVHFFFSTESRKRKATSLSRDEFMQYIREQONQEQREAE
QKLRREDREAEMLMRREELAAYMELQQKEMDRROKDSDVLNSILGSLAAALLPKKEFIINK
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SSFLSVVVYCVCCVLGIYKFASCEFIVNHKNMWRSMNKVYCSYDIACFILMNKSKELEGVS
KOVLLNKNMLANCCLVMVVVCNDSNALGNQTVIVIDKYAIQICWMCILSLLSTKIQOMLRQ
LWGHVFGMGVRCWCRQTPKOQOKLOMKHIPSAISLILDSWGAMVSCEDEFYSESGYEFLIST
IKLLLSTIQLLIPKILLFISR

>Harbinger-2 NF
WSNEEVKIFLSLLADXRIQRELDGSVRNEKIFQGLAXAMSTHGXERTSKQCREKIKKLKA
EYRSVKDHNSRSGADRRHWKWEFAEMDAIYGERPVSNGRESGVDTATPAXTG
>Harbinger-2 BF
MAGRKEGARRCIWSTPETRCLISIWGQAEIQKKLEGPRTKMVYAKIHQLMKNAGYEDRTA
EQIKRKIADLKAAEFNNAVKKNKKSGEGRKLCHEFYNELNVEFLGGREALNPQSRLESIADPE
SSDSEGGEDGDGGEDGDAQDQALDSPRGPSPPPEDVTEDSINVSVDSSSSEKRKADEEGG
GVEKKGKTASQQKKGKPGEFVKKAPONKTRIENSEFSALEKSEFSSLODEQEKRQREAEKQKM
EEWKEHDLOVVRMQOEHETRTVNNMMGOFMTMMGQFMTVMOQGSTQFPPTYGGQSRSPSP
MPYNPSPYPPIAGGQSWSSSMPRSAVPSGSQYASMHGGQSQGPSMSNPALSMPHTGSEDP
STSEETYFQL

>Harbinger-2 LCr
IGPGPEIHLEFVRSDNAMNKGKKMNFTESKLKILVNEVEILFGSLSTGINMTKKRREWERV
CEAVNAVGSEQRTHRCGQVWRCG

>Harbinger-3 BF
MAEGNAGRSRGSRCTWNYEETAFLISVWSEEEMLRQLETPRNKFAYVKIVDRLAEEGIIR
TEFDOQVKTKIRDLKHDFKKTWQHNHKSGNGRLDPPHYQALKEFLGCREALEPSSLFESTETI
TGVLCLEVRAAQSLLPLSSIDLDTSTVNASNESSNSNQLDMSTTNASNESSNSDQLDTST
TSASSSGQLDTSTSARSSGQLDTSTSASSSGQTGGKRKAQEDGDNNPKSARQEDKNGKKG
FSKKERKRKTRLETSFSELEKTTHNVHKDOQDTKLMEAENKRAEDWKAHDLRVMKMQQODHE
KETMSNMMGQFVAMMGQFMTAFAPGQOGNSSASNONPPTAAFQGPPTSDFQRPSAANFQH
POSSASGFQRPHSPAPGFRLPGSPYIRLSAPLCC

>Harbinger-1 KM
MFLRXFPSCIPICVELRVHETPPLTRLHYK-ICKYVPHVRFSSLRDRKLCLDVFLAFARVR
GVTVXVKLOLSEQRTPAEEQKVKWSDIKVGVKRRXAAHRLSSNNVRHHLLYMSYTLLL
>Harbinger-4 GM
MDPNQYNYQCYYSYLONQSLPTSENSONPPOQYIMYRPPHSSENFONPPQYVMCPPPPPTS
ENSONPPQYIMYPPPPHMWYMHPSSNVEPPTSGSSONPQIYSQPSTPTNSNTCYRPSLSN
IVLPSNEIESPVGVDGIQLDEGDENSSGKKSRTAFSVTEDVILVRSWLNVSKDSIIGVDQ
TSKOQYWARIKNAYNNDDVROSGQFCERSWTQLKSRWNRIHPPVOKENGCYKQADKHRRSG
SSEKDVLADAHMIYSQDTGKKFEVEHAWLLLKDQPKEFDAEFMSKCSKRTKVSTSGNYSSS
SNPETPIEVEEYDTPSPMSRPIGQKAAKRKSKGKECPNTLDLSGIESVMKDKNMNTSKLT
QLKEAQEKRLQEQERRMEYEITLMKDTSNMSEQQRKDHEKYCDHIRKKLGY
>Harbinger-4 BF
MSDPAPDNTPVLSDPSGSDDAQAVSAPKKTRAKKNSEFSLDGOQTEMALVEWIRENETILWNR
KLISYKRTDLKDALWNDKAKELDKTGICLRGWWRSIKDIFTRLHKKKSGDAARKLTERET
WIFTSCDFLRPLVRHVGQPLRSVSMNITATIFLRLRLLHSCLFQTCHEVLESY
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>Harbinger-1 BF
MPKGRKAAGKDKGKQPRRPYTRRKKVLKTSEELDAETSGSELSEPGGGRGESNVDGSSDE
PLSSSQOPSQKASITEDQDEKIASFIESHQAFYDMSTPEYKNKQKKDAWLKDVAPEIGLT
PKOILTRFOTMRTDYFKLKRKLAGKSGQGQTRVTPLODFKLRRYKFLDAHYRGRASSTEL
GSVKQPVFSVDEEEEEESSDGPRHDVSKASTILPKNKKSKKGLGDVLVELLADSQKELKQS
QATLAESSSSASSSTRGGSERDAFAQWLARVOHDIPDDRWRSYQREVEDVALRYSTGTQP
POTROQHEPLDPPASP

>Harbinger-1 DR
MPSVPCPGPFPGSFEKCECAESGPSTVHLAGPGPVGRGVPERGSLGLWRGTLVVRVQACQ
SPKLKTLRHLLRHFKTGKNHVTSLSATLLTPKSNRKRTSDAFSATIPKTTVAWKGSLWST
DEVQCLLDVWADESTIQEQLDKTHKNSEIFRKIKDHLLGRGYQRTTEQCRDKMKKLRAQYL
KVRDALRRSGSKPEEKDKFKWYDAVDNIIGSKPSSQPNVLESHSQSMGDSTPSTPSETED
TGSERSQRGE

>Harbinger-6_ DR
EQONCLLNKKHPNYIKRGLKDALWEHKATEMGKSSSQLKKWYSNMRTRFGKIKLTPSGSGN
TELTARDHWILRHFEFLRPY

>Harbinger-8 DR
MHFRCSVAHVSGLVISTTIFKDLNCRKHKHGSALYLYDSSSADYKDTQOMAANSWKEIACN
VGLEVTECLRRWKNTRDKCVQLRKKMATKSGDPGGTKFPAFYHFLTSWRNKIPSEFLSLSN
VTVVNAGRSCSKNWPKNMIKAASLEAQLLTCCVEFRMSTSLRPCLMSIKHCLSGRKRNEH
TLIYTLNYFCHFEFVNSLKCLFASNFFFHESPSYISVNEFFKSCMCDFVLHNKQQYCQFYNG
YLEFTWSFIHLIHIAYEYNYSVCWPPKSQKHFQSTVWLWSDGNCKSASPRADAVL
>Harbinger-2 SS
MEERIIFAVSSKPCLEDTTADSYRDINTKNAAWRQVSTIVGLPEEDCRRKWRGLRDRYQR
ERRAEKEKKRSGSAASGQOPWRFCHILSFLDPFIVPRATSGNFTARPSTTSSTSVVATGA
SRPSTSSTSATIASTGAARPSTTSTSSTSMTTTGAAMEDDEMEEAPLDLGPPEIIMNLTE
VITEDLVEQDVAVETNRERNEEEQRHTRRHRRYQPPDPLNSFQQORLLOAVERDAAQPDAH
RKEDEETLFAMSLVPTLKRLPQORKAAVKVKMYQLLFEAEFNGTFEFFSPHHRDGVNLADQ
LTGRTGRGEELSGCCFDLPHCTFLFTHISSALPSLSLWPCLKEPYYV
>Harbinger-2 LC
FALQEVETLVHGVVRDIEVLLGASASTIPAKKRSKWKCITDEVNSLGHCYHDIEDIKHKWS
DLRSTVKKKIVKL

>Harbinger-1 OL
GACFRKEVRPTLRLNLNSELVNREIDNSEFSVSEXLIRVRSINSEWTDSELSVRTATIRS
HYQWSADITSHHGNREKKRSAYFSPAELDVLLQSYSEYEHIFQKKSNTAASAKQRQLAWK
T*LLKLMRKFAFKSLL*NIGCNK*LFK*RKE*NKKWRYLGVLLKCYSWCKCMKCCIVYRT
NLGGENAFNVGNV*RTFLLTFPSCKRWSV*Y*YMQLCF*K*TEFVYC*TFRCAKTSPFFSL
VEPTDRGQKRRGDFLOGRREFSFGVHFPLETLNLOQSGLRMTPKQLFWE*HLLFI*LSAPS
SEHTIYTTHTPPLRAHPPPPHLHLHSPLPLSLVDRTPLSTHTLQHYPCIDQVV*VYMGLR
K*AVLANCVSKK*LLH*SNSMSLISFSCRCNPAGIKRTWQQLKMKYKNITIQSGQI

>Harbinger-4 DR
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MNAMAKKAREVFLWTDDEVELLLNVTNEYKTAMVIENVDWESCQTKYNDILNRFLENYPT
SEEAMATGKDFPHKKEDITKGTLFIHSFEFVLAYKYYKSROQTYVHLNGKLLVMQONICCVV
GMEKGARPRVFVCISMCLFGVCFYLFNACYVIFCIYLNVYLFIICPYSIGLCFVLIGHVT
TKLKSIRLRYRQAVDCGRKSGHGRVVLLFFELCESVWGGSPATVALSEGIETSCIGSEVS
EQSSTGMSISAGESVTEGSPSAVSGHRROQRLDATLSGHRIERLKAQALINAGAAYCRFEFGK
PWSHASSTTTPTISKPVPIRPHAHKKTTRGVQSTSSTYNPTQHLAIWRLHKEVVEFLVLEQ
SVHTLMQTYMHSCTCLLFIATVYCTNLHIVHTYAQTNNQLAHISLYIYIYIYIYIYIYIY
IYIYIYIYTHTHIHFCKLLCKLISALLFONVISIMLYFLRISFKMYTEL
>Harbinger-1 NF
FRMSANRFDDLLHRIRPHINHAATHSSPVKLEERLAVTLRVLASGNSQQSVAQSYRLGST
TVSLIVTEVCEALWSALCSDFVSLPDKNKWADISQEFWRVWNE-PNCLGCVDGKHVIIKA
PPNAGSDEF*FNYKGTHSLVLMAVCDANYREFSMVDVGAYGRESDGGVEFQECM
>Harbinger-2 OL
ETEVLVFLFWLACGTSYGVVARAFDMPRSTVSDVVHRTADRILQLMSRVTQLPSGNELPL
VASGFXQLAWSSAFQKVAGSIDGCHIRIKALKENAACYFNRKLFYSIQMQOAVCDSNAKFE T
DIFVGNPGSVHDSRVLRKSPIYVNQTLPT*RILLGDGGYPCIAHPITLLTPYREPMRNAV
EARYNQHHXRTRSVVERAFGMIKMRRRATIFLGALEVKPTFAMKITACSSILHNLCISEGD
CLEP
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Supplementary data S3. Genome coverage script.
#!/usr/bin/python
# —-*- coding: utf-8 —-*-

import sys
# arg 1 : Repeat Masker file .out
# arg 2 : output file

# arg 3 : genome length in base pair
file = open(sys.argv[l],'r")
rmk = file.readlines()

file.close()

SIZE = float(sys.argv[3])

FHEHEEEESS
## Main ##
FHAAAEEE

Cov = {}

for i in range(3,len(rmk))

11 = rmk[i].strip() .split()

## Family ##
fam = 1i[10]

if fam not in COV :

Covlfam] = [0, [],{}]

if 1i[14] not in COV[fam] [2]
Cov[fam] [2][1i[14]] = [0,0,0,0]

COV[fam] [0] 4= int(1i[6]) - int(li[5])

## Number of the element ##
if 1i[14] not in COV[fam] [1]
COVI[fam] [1] .append(1i[14])

COV[fam] [2][11[14]][2] +=
int (1i[5]) + 1)

COV[fam] [2][11[14]]1([3] += int(li[6])

float (1i[1])*(int(1i[6])

- int (1i[5])
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if 1i[8] == '+'
COVI[fam] [2][1i[14]1]1[0] += int(li[12]) - dint(li[11]) + 1
COV(fam] [2] [1i[14]]1[1] = int (1i[12]) + int (1i[13].re-
place('(',"'") .replace(')',"'"))
else
COVI[fam] [2][1i[14]1]1[0] += int(1li[12]) - int(1i[13]) + 1
COVI[fam] [2] [1i[14]1]1[1] = int (1i[127) + int(1i[11] .re-
place('(',"'") .replace("')"',"'"))

## Output ##
file = open(sys.argv[2],'w")

file.write('Class/Family\tTotal coverage (bp)\t% coverage\tNum-
ber of elements\t% length >30%\t% length >50%\t% length >80%\tTo-
tal coverage (bp) 80-80\t% coverage 80-80\tNumber of elements 80-
80\n")

TOT cov = 0
TOT perc = 0
TOT el =0

for ¢ in sorted(COV)

TOT cov += COV[c] [0]

TOT perc += float (COV[c][0])*100/SIZE
TOT el += len(COV([c][1])

c30 =
c50 =
c80 =
N80 =

O O O O O

L8O =

for p in COV[c][2]

over

float (COV[c][2][p][0])*100/float(COV[c][2]([p]lI1l])
if over >= 30
c30 += 1
if over >= 50
c50 +=
if over >= 80

c80 +=
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if COV(c][2][p]l[3] >= 80 and
float (COV([c] [2] [p][2])/float(COVIc][2][p]I[3]) <= 20
N8O += 1

180 += covic][2][p][3]

file.write(c+'\t'+str (COV[c][0])+"\t%.3f\t"
%S (float (COV[c][0])*100/SIZE)+str(len(COV[c][1]))+"\t%s0.1£\t%0.1£\
t%$0.1£\t"
% (float (¢30)*100/1len(COV[c][1]),float (c50)*100/1len(COV(c][1]),flo
at (c80)*100/1len(COV[c] [1]))+str(L80)+"\t%.3f\t"
% (float (L80)*100/SIZE) +str (N8O)+'\n")

file.write('To-
tal\t'+str (TOT cov)+'\t'+str(TOT perc)+'\t'+str(TOT el)+'\n"')

file.close()
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Figure S1. Distribution of Harbinger and ISL2EU transposons on medaka chromosomes. Each either red or orange colored bar
corresponds to Harbinger or ISL2ZEU elements, respectively, at one genomic location. The height of each bar is proportional to the
number of elements at a given position (smallest bars correspond to a single copy of an element).
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Figure S2. Phylogenetic relationships between Harbinger transposases (A) and Myb-like proteins (B) of different fish species. The
tree was constructed using the Maximum Likelihood method [33]. Only bootstrap values higher than 50% are shown. Colored
dots indicate correspondence between the transposases and Myb-like proteins from a same Harbinger element. The blue arrow
shows a probable case of horizontal transfer. BF: Branchiostoma floridae — amphioxus, CC: Cyprinus carpio - carp, DL: Dicentrarchus
labrax - bass, DR: Danio rerio — zebrafish, GA: Gasterosteus aculeatus — stickleback, GM: Gadus morhua — cod, KM: Kryptolebias mar-
moratus - killifish, LC: Latimeria chalumnae — coelacanth, LCr: Larimichthys crocea - croaker, MA: Monopterus albus - eel, NF: Notho-
branchius furzeri — killifish, OK: Oncorhynchus kisutch - silver salmon, OL: Oryzias latipes — medaka, ON: Oreochromis niloticus —
tilapia, SS: Salmo salar — salmon, TF: Takifugu flavidus — fugu, TR: Takifugu rubripes — fugu, XM: Xiphophorus maculatus — platyfish.
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Figure S3. Phylogenetic relationships between Harbinger and ISL2EU transposase consensus and individual copy protein sequences
from different fish species. Consensus sequences are indicated as "Harbinger_

"and copies with "_copy". The tree was constructed
using the Bayesian method [35]. BF: Branchiostoma floridae — amphioxus, CC: Cyprinus carpio - carp, DL: Dicentrarchus labrax - bass, DR:
Danio rerio — zebrafish, GA: Gasterosteus aculeatus — stickleback, GM: Gadus morhua — cod, KM: Kryptolebias marmoratus - killifish, LC:

Latimeria chalumnae — coelacanth, LCr: Larimichthys crocea - croaker, MA: Monopterus albus - eel, NF: Nothobranchius furzeri — killifish,

OK: Oncorhynchus kisutch - silver salmon, OL: Oryzias latipes — medaka, ON: Oreochromis niloticus — tilapia, SS: Salmo salar — salmon,
TF: Takifugu flavidus — fugu, TR: Takifugu rubripes — fugu, XM: Xiphophorus maculatus — platyfish.





