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>TniPB 
MGSSLDDEHILSALLQSDDELVGEDSDSEISDHVSEDDVQSDTEEAFIDEVHEVQPTSSGSEILDEQNVIEQPGSSLASN 
RILTLPQRTIRGKNKHCWSTSKSTRRSRVSALNIVRSQRGPTRMCRNIYDPLLCFKLFFTDEIISEIVKWTNAEISLKRR 
ESMTGATFRDTNEDEIYAFFGILVMTAVRKDNHMSTDDLFDRSLSMVYVSVMSRDRFDFLIRCLRMDDKSIRPTLRENDV 
FTPVRKIWDLFIHQCIQNYTPGAHLTIDEQLLGFRGRCPFRMYIPNKPSKYGIKILMMCDSGTKYMINGMPYLGRGTQTN 
GVPLGEYYVKELSKPVHGSCRNITCDNWFTSIPLAKNLLQEPYKLTIVGTVRSNKREIPEVLKNSRSRPVGTSMFCFDGP 
LTLVSYKPKPAKMVYLLSSCDEDASINESTGKPQMVMYYNQTKGGVDTLDQMCSVMTCSRKTNRWPMALLYGMINIACIN 
SFIIYSHNVSSKGEKVQSRKKFMRNLYMSLTSSFMRKRLEAPTLKRYLRDNISNILPNEVPGTSDDSTEEPVMKKRTYCT 
YCPSKIRRKANASCKKCKKVICREHNIDMCQSCF 
>BdoPB 
STRRSRVSALNIVRSQRGPTRMCRNIYDPLLCFKLFFTDEIISEIVKWTNAEISLKRRESMTGATFRDTNEDEIHALFGI 
LVMTAVRKDNHMSTDDLYDRSLSMVYVSVMSRDRFDFLIRCLRMDDKSIRPTLRGNDVFTPVRKIWDLFIHQCIHNYTPG 
AHLTIDEQLLGFRGRCPFRMYIPNKPSKYGIKILMMCDSGTKYMINGMPYLERGTQTNGVPLGEYYVKELSKPVHGSCRN 
ITCENWFTSIPLAKNLLQEPYKLTIVGTVRSNKREIPEVLKNSRSRPVGTPMFCFDGPLTLVSYKPKPAKMVYLLSSCDE 
DASINESTGKPQMIMYYNQTKGGVDTLDQMCSVMSCSRKTNRWPMALLYGMINIACINSFIIYSHNVSSKGEKVQSRKNF 
MKNLNMSLTSSFMRKRLEAPTLKRYLRDNISNILPNEMPGTSEDSTEEPVTKKRTYCTYCPSKIRRKATASCKKCKKVIC 
REHNIDICQSCF 
>AgaPB1 
MFISDKESTCQGPGRKHTYVADIGTGPSKETCRASSTRQATDSNAGRTPRVVPAKSKKDQVDIQSKEAAKTNRTLEGSLG 
KLAVGSVVEAPDGTQWKVVEVNNANGGIVAEVNVIRDVPGPSAYAKRYVVAGAVSSSWRLIIDNGILNQIRKCTEIEARR 
VLQTKNWTLSFAELEAFLAILYIRGATESKGMEIDLMWSEKYGLPFCKNVMSRNRFREIMKFLRFDEKSTRSQRLQTDKF 
ALISDVFSRFVSNCQTNYVPGPHISVDEQLFPSKTRCPFTQFMASKPDKYGQKYWMAVDVDSKYVVNIIPYLGKNDERPA 
EERLGDFVVKKLVDPYLNRGRNVTCDNFFTSLELAKFLKSKKTSLVGTINKARREVPICVKKVKEKLYFTKAFKSDDTTL 
TVYQGKTKKNVVLLSSMHRDIRTGNDKKSKPETVAFYNSTKYGVDVVDQMCRKYSLKSASRRWSVHSFFNILDLAGINAW 
VLYKELTKENISRRDFLFKLGEELAEEYVENKSANANLPMTNAGGSRRRYKVQTSCHEGKSANECFTCNRPVCKKCTKRI 
SYVCVSCEPGSDEAM 
>AgaPB2 
MTDIEWLELSPAELESLSDADKLNYRQKILDELTEQVVGYLEEDDIASIANFDDSDVEDIEIPQYDYDETDDEDFDEEYE 
LENAPESYTARDGTIWTTQPPPLRKILMHNVIKDNLASHLKNKSDKDKSAVDIFKLFFSTPICEIVIRETNRKADQFCAN 
YNASHPDSNIQWQPLTPSELDAYIGILIEAGVTHSNDLALEELWKTNSHPLFRASMGLKRFISITRFIRFDNGSTREQRK 
KTDKAAAISQIFGILNTNLNSCYKPRNNLTIDEQLFPYRGGTGFTQYIPSKPAKYGIKIWWICDSESSYPLKGQIYTGLS 
PSGEREKNQGERVVKDLCHQFRRSGRNITCDNFFTTFNLAKTLMQDYKLSILGTVNKRRTFVPFELMVTKGRETESTKFV 
FQNNVTMCSYIPKKNRSVLLISTSHYDTKTHGPKKKPTMMLDYNKYKGGVDTMDQCLAHFTTKRKTRRWPLAFFYNILDI 
AAYAAYITYMGNNPHFNSTNYTRRVYLQQVAEQLGMDEIVSRSQNAQIMRHFGPRSGIESMLGKPINPVVVNVPHVSEER 
DVTGRIQQKGKCHLCVKRRATRKECSLCCKPVCVEHSSNKVVCKNYVSTTNT 
>AgaPB3 
MADIEWLTPEELSMMSESQKSAYERKMCDFLRNSEDCEVESIYNDEEDQSIFVLDNICDSDAEEIQLPEYNASDSDNDDD 
FEEAIDPSNSYKARDDTFWHSQPTVPRKILSHNILRSPSSGPTKKTKSLSIMNTFKLLITPEICDIIIRETNRKAKQTLE 
KLQTENPTAQSRSWNPLTTNEFDAYLGILLEAGVTCSNHVHAADLWKTNSHPLFRASMSLNWFWVINRFIRFDDSRTRTE 
RKKEDKATAISGVFGMLLKNLQSCYIAGMNVTVDEQLFPYRGGTGFTQYIPSKPAKYGIKLWWACDAEPSYPINGQIYAG 
LSPSGIREKNQGERVVKDLCRVFRGSGRNIICDNFFTSYNLAISLMEDYKLALLGTVNKRRTFVPSSFSNPKGREVLSTL 
FGFSENVAICSYVPKKNWAVVLLSTFHYDTEIQGPKNKPRMIADYNRSKGGVDNMDKCLFEYSCKXEDKSVAISIFYNIL 
DVAAFAAYKIYKENNPNLYNAINYRRLFLKDLCEQLCTKEIQRRSENTQIMRHFGPRSGVESMLGQSLASTLRQHVDAYS 
EEIRDASGRLKHKGNCYICKKRRSTRKSCGKCEKPVCASHSSNRIYCNQCK 
>AgaPB4 
MEEIEWLTPEELSNLTEEERTAYTQQKIHEFMEYGSEDENMISAVVEEDEIPVFDQVIIDSDAEEVQLPEYNPLETDSDD 
DYAESFQLSSATYKTHDGTIWSSQPTIPRKILAHNILRSSQSGPTLKTEGLSIIKTFKLLMSDEMIDIIVRDTNRKAQQI 
YEREQVTNSGKSASMHTWKTLTKSEFEAYLGILLLAGVMRSNYVHSTELWKTSSHPIFRATMSLQRFRSINRFIRFDDRR 
TREVRKKMDKSAAISDIFAMLNRNLQACYVAGSHVTVDEQLYPYRGGTGFTHYIPSKPAKYGIKMWWVCDAVTSYSIKGQ 
IYTRLAPSGQRERHQGERVVKDLCRIFRGSGRSVICDIFFTSYNLASSLMPDFKLALLETVNKRRTFVPPMFANPHGREI 
QSTLYGFSENISICYYFLKKNKSVVMLSTMDYDKDVQGPKEKPAMIIDYNKFKGGVDNMDKYLSEYSTKRKTNRWPLAFF 
FNILDRAAFAAFKIYKENNLQNCQSTDYRRMFLQQLSEQLTMPVIQRRSENVQLMRHFGPRSGVESMLGGPLIALSKKNT 
TKDVEERDVSGRIKHKGNCYLCVKKRSTRKSCSTCKKPICTLHSVIKTSCKPCD 
>AgaPB5 
MESNDWLSIQQLDELSLEERERYNQQRLQEMAEEGSDEEVLLFPSTGEDQNDCLVSGALNDSDAEELQVPEYNHIQXDSG 
DEYSEEWLDEYTAEEYKZKNGTVWSSEHPGNTHKILAHNILRZKNTGPXKTKVLSIVHTFKQLVTEEMCDLIFRETNRKA 
ILCFQNSNESDRVHSKDWKPLTSSEFDAYIGLLLLAGVXYMPVTELWKTSSHPMFRASMSIQRFWSISRFIRFDNGQTRQ 



 

 

QRKTMDKAAAISDVFQMLYANLKSCYVPGTNVTVDEQLFAFRGGTGFTQYMPSKPAKYAIKVZWVCTLZKAKYIQAWQYQ 
VNRZLYNLSYSLKKLREIZCFLFFFLFKTSGERERNQGERVVKDLCDMFRGSGRNVVCDIFFTSYNLALSLMLDYKLSIL 
GTVNKKRTFVPAFFVKPKGRIPESTLFGFSENVCLCSYVXKKNKCVILMSTSHYDMEITGPKNKPKMIDDYNKLKGGVDN 
MDKYLSEYTTKRKTNRWPLAFFYNLLDVAALAAFVLYKENNPQYNTSPNKRRMFLQQLCEQLAMPEIEIRSTDIQIMRHF 
GPRSGIEAMKGGPIKSPDTNETMTPTKRDASGRVKHTGTRFLCVKKRPTRKVCDZCKKPVCTQHSKIITKCDHC 
>AgaPB6 
MNTHTDFDTHMDLETLTDLDTHTDIYSDTDTDTDTNVSYDSDQLDEILKELADEEEKEESNIELPSSLETINFTEFLGGQ 
KTFQFTGKGGLKTSHYKNITPGESLSLFINDSVLKLIATETNNYAHKKYANGTKNKHARGNYWTPTNEHEVKKIIGILIW 
LGFFQFPLEKYWSESPIFNFSFLKKLISRQRFQLIMSNFHLSDNERIESPTRLDKISPLVQLLINNYQAVYTPGKDIVID 
ESMVPFKGCLIFKQYIPTKAHKYGIKLFKLCCNEGYTWSMKVYAGKNDKEKTKLGVGTNVCFELAEKLMNEGRTLYIDIF 
FTSYELALKFLQNKTHVVGTLRFNKKYMPKEVMVSKLKKGEMISKEDPNGIVVLKWRDVRDVRMISTKHAPVLVSTTSAS 
KPQRTEKLKPVAVIDYNQGKCGIDKSDQMISYATHSRRSQKWYHKLALYLLTGTSVVNAHIVYQKANNIKIGIREFREKI 
VHEWLCSEYPDIEEENNKNNHYLQKRKNSSNKTLRRMCVNCYIKMLQCSSRKDVHRNAKVHNNVLWQMAKYTSNVHELFQ 
RVPLMLFEQLWC 
>AgaPB7 
MDTNTEIHPALSSNMETDSNTDMDTEVSYNSNELEEILKEIAEEEDMEEEDVELAPSLDAIQWSEFSGRQKSFEFTGKEG 
IQIEHSGKITAEESLSLFINNDILKLIANETNKYAEAKYTRIIEKHARGNSWTPTNEGEIKKLLGILIWMGFHQLPMKKC 
WSTNEMYNFSFLRNIMCRIRFELLLSNFHLADNSTDSQNRLYKIAPLIEMLLQNYQTIYTPGKDIVIDETMVPFKGRLIF 
KQYIPSKAHKYGIKLFKLCCTEGYTWSLKVYAGKNNMCKTKMGLGSNISVELANNLMHEGRTLYIDNFFTSYELAIQCLK 
KSHVVGTLRYNKKYMPKCVMDKPLKKGEMVSREDPNGIVVLKWKDSRDVRMISTKHVPRLMPVKSAKNPKSKEKMKPLAV 
IDYNLGKCGIDKSDQMVSNATHIRRSRKWYHKLAMYLLIGTSVVNAHIIYQKINNISITIREFRELVVQEWLCLENLKPT 
PNDIVENFVDNYVVEETFVPAACMEENGSEKCYV 
>AgaPB8 
MFEANMPKLIEAQSGDEEDIRIPKKNTRNRIVSSDSESDNYDGSDCDCDESSLPDVFREMELEEERNHEGLPQQKSTIQS 
TAWSEFTGRQKSFAFVEENQLSLPPLDMTPYNVFQLFVDQEIIEMIVTQTNKYALQKLDNATLSQGARMSKWKPTNSAEM 
KKFLSLLLWMGLVKVNPVVNYWSKNTLYNFKLPSTVMSRNRFEILLSNLHFTDNTSISPKNRQGKIINLMDKLQEKYQKV 
YTPGENIVIDETLIPWRGRLIFRQYIPSKAHKYGIKMFKLCSSEGFTWASKIYSGKSSEGIRETGLAHVCIKLAEKLFEK 
GRTLYVDNLYTSYELALTCLDRKTHLVGTLRHNKKSMPRDVLDCKLKKGEMIXVGIVVLKWKDSRDVRMLSTKHAPYMVQ 
TTKKCYSNQPATKLKPLTVVDYNKGKCGIDYSDQMVSYATTMREGVKWYRKLGIELLLGTSVVNALVVFKTATKRNIGIR 
EFREMIASELLQLPVKNTTKXSATRKSCFSHPSRFQWEKMRRACKRCYNNDRQSMGRSKVRETVKRSFTNCPSCPDQPQL 
CDECFKIVHQK 
>AgaPB9 
ZSCALSWKLVTRPASPGKRPSGFVASSSDLTIPASYDRFVSDHLFEKIATQTNLHAVAQSRCPNPSPEAWVATDQQEIKR 
FFGLTWYDCXPPLRLYWSDDPAYVQTFPKSAMSGERYAHLLHMIVFCNXSSQEQLNRPFLSKIQPLVDTLQANFKKHFVP 
TEEEDIAVDESLIPGXRGRTAFRQKQPQYAQQGGNKVFKLCCGTGYTYALRVVCTKKAQNESTTDDVIVSLCEALFNGGH 
TLYTDSRYTSLSMATKLLTKRLHLVGIFNPGRPGNPPAVVSKQLAAGETFAMEKSKSITVLKWKEKQEEVLLLSTKHSFE 
MMKIECRGSSKRKPRIVIDYRRGKAAIDLADRMNAYSLTLCKAMQWYRKLGFDLLLNTALANAYLLYKDATNKQVSISEF 
RKELTVHLTQFYPAETIDPLSMVETMIGFKTQHYFERKPGVTHTVRRYCKQCYAENVARLGRTKSKIVTKKVATYCRNCE 
G 
>AgaPB10 
MLEEQEDTDFSSFGFVVPRRKQRRVLRFFYQLKMKKLVSEKNIQQFKKNGSNRNETMXSFTHFASTFGAKTNIEKVRNCR 
TVQDFYSLLVTHZIFEYISEQTNIYAAQSNNSSNRSKKWYPTNKDEIKKLFGLPIWMGLVKLPEIRLYWSTKPIYAQSFP 
RKIMSRDRFEILLKMLHFSNNELEVKSDRLSKVSYIIKALNQNFQKYYDPPETVSIVESLIPFRGRIVFRQYLKNKRHKY 
GTKIFKLCFGYGYTYNCSFYAGKIHEKEKTTPVNVVMKLSEKLLDKGHTIXAQTIGTLYELYEAIEKIIRKKLKVGEFIA 
KENSNGITVIKWKNKRDVLMLSTKHSDKMVIAKIKNRYVLKPKIIYLNSKKKKN 
>AgaPBD1 
MGDAMHVQWLSEETEEVPENEEDMLYEDVEYIEEYVHFPDGPESNVSGSVAVQNEESTGHVIKIESIDHAFDMLQNSVWS 
IKPPERTGTMGRKVAHPRPAPVGLAKSAKSPAECLSLFLDADVIAMITEYTNEQIKAEQPNYARERDANPTDEMEIMALL 
GVLYIAGTVRDGRENIERLFDTKMGTGLEAVYLTMTSLRYHFLIRSIRFDDPTAAPDEIEGDKLAPIRPIYERIVSNCQK 
YLRPGRFLMLDEQAVQFKGKCEFRQILPSAPGRAGFRFHLLVDCETSYVSNLEICVPENQNPYNLSYAPTDVAMRLTEPV 
QGRQKTVILGAGLTSIDLIEKLYASRTMAMGEVPKSYPDLPKALIANKGRPEHSTLAAYHDPATLVSYVTRRKEVMLLMS 
SFVDFDSEEQAGEQDEGEQHLKLVELYNRTKTTIRTIQQMCAKHNVVRSTRRWPVAVFFNLMNLSAINAWCIYCLNHPEE 
AKMSRRDFLVTMALELLRPQARRRLDSKTLPRLLRQRIGLFLGISREEYETVPVVERQGGESRGRCYLCGRARNKTTRIS 
CHSCGKYTCNAHCAQLCRTCYMDDCASEQQE 
>AgaPBD2 
MADNLNNIPNCFPNNEDSSSDSDHDAKSDESDMENNIEEVMQASIMEELDEDSQEQATGRCVNALEARSSWKPWAGKQKP 
FPFFRKKRLRVDLPAKSTPYEIFSLILDDKLVAHIALAMNLYMEKKNAQKSKASKWLETNPKEVRKFIGLMIWMDLVRVG 



 

 

RLEDYWSESALYNFAVPRAAMYRERFRALLGAFCFYDDGTSKTDYKEPGKIGAFIDVLQSKFQALLHLGEDVVVREMLAL 
GRDRTSFKQYIPASAHRHGRWALFKLCSLEGYTWGLKLCTEQRLIGEAQLANSVCMELCEPLLNQGRTVYIDNFHASFDL 
AQALLANQTHLVGTVRVNGSSMPKDVLLAKLRKGEIIARENDDGVMVLKWKGTCTMGLLSTKHSPALVPMESQVRSNRRW 
IRVARIQPEAVIAHIQAKGRPDRSDAIGPHITDLRKGMKWYKQVGLVLLLQVCVTNAWILHRMVTKKKLKLATFREQLVD 
QLVPLPNPTVERGLSGGEKKYTHHLEVRTDGNGRTVRRSCANCYAESRKTMSHYEAGRNKKATTTFCGSCPKQPQLCMPC 
FNKLH 
>AgaPBD3 
MFPLPSNCDPVFTMAALGPYVVIEPLDSEYVVNDTGPAACAEATPNTDGGGEPEQQSDDDDLICLWEEPQTFGIFDEPVG 
TNVPFDGADERTASEYAALVCDDALFDILVKGTNRHRKQWADCMRAGGQSVEPYRKVTVAEMKRYVGLLLVMGQVRKDCQ 
HCYWSTNPLLETPVFANTMSYKRFQQISHYFHGMKQANRTYDAKPVLDHLVPKFQALYAPKQQLIVSELTIPQDVLNGQQ 
TEPPNHSEDAQGSTPESAKRLRLLCESDTGYVLNVELANQQLDQVALTDVSIVRPYFGRWHHVYWGNDGITVAAAETLYA 
NQTLACGTLRNDPDGTVAPERKSPVLVMDGQGKRILSTIHGAAAMQPTEGEPQGPPPACVADLNRHLADLERFEGLLVEE 
YLSNASVGWHIRTVLLLINVALLNAYILFSQTDTGSRFTFNVFRLAVAREWVGASEPLEEPTKFLPLIRGRKRKFLPLIP 
GRKRKETGLHNRVPKHPARN 
>BmoPB1 
ADIIAYIVRETNRYGAQLIRSTIPSKPNSRLSRWKDVTSDEIYGFXVLMLQSLVIDYVEREYWYAVIEELQIGNFKEIMT 
YNRFIVIKRCLHFIDNATLPVPPTKLDKIIPIIEHLNKKFKSLYVLEQNIAIDESLLLWKGRLSFAQKIATKRPRVGIKS 
YELCESRTGYLWQMEVYTGKGHAHVVQDGEPEERGQESDEPESATAQIVLNLTRPLFDKGHTLIMDNFYNAPLLSRILKV 
QHKTDSMGTLRLNREFVPEALKKKTKKNMKEGEVAFSTTKDLSVVVWMDKNIVAMISSFHPIEVGGIEKYGYYRYKPQVV 
LDYNFSMGGIDHKDQMLSAYPIERSRNIIWYKKLFRRLLNVSMHNALVMFNHNRTHALRHREFRLQLAKQLLQSSRSAAP 
SRSLAPAARPEPAACIRDMHLPGKNTKKQRCKLCYSAKVQRSTVWRCTLQCHLCIV 
>Pigibaku1 
MAKRNSAQRALELILEDREVFDDDVEGEDSEEEVSEFEDHISENSESDSDSEEDDEIEHQPVPKQRRATGPGRQQPSPGP 
EQASQHGGEIWMSKNSEIEWSSRPRKGPPHKAANVIRMQPGPDMAVTHTRDIKSFELFIPDSIQEIILDCTNLEGRRVFG 
ERWKELDQTQLHAYFGVLILAGVFRSKGESAESLWDAETGREIFRATMSLENFHIISRIIRFDNZDDRPARWQRDKLGVI 
RTVWDKWVRRLPLLYNPGPNVTIDEQLMPFRGRCPFLQYLPSKPAKNGIKIWAACDATSSYAWNLQVYTGKPDGGAPEKN 
PRNESCPRHVSGTQWTQHHMRHFFTSHKLGQELLKRKLTIVGTIRKNRSELPPQLLTSKNRPVKSSQFAYTADTSLVSYV 
PKKGKNVVLMSTLHRDGRMCDQEHHKPEIIMDYNATKGGVDNMDKLVTAYSCKRRTLRWPLVIFFDMLDISAYNAFVIWM 
ALNPEWKRVKLQKRRLFLEDLGKALVRPQIERRKHIPRTPASAAMVRRIQKENAGALSTQPTEPQSAEPEVNVZXVVNSS 
NKKKRCEVCGPKMDRKTQYTCIKCKKYICNTHTVKLWPSCVV 
>Pigibaku2 
MSARYNAEEALELIFTHVQQDSSDSEEEVEDLSEEEDGEEYNPEHDESSSEEEENPEAERETFLSKNGKITWSSAEYDQH 
GRRAEQNVIKMTPGPTRYAVSHARDIVSSFYLFITPAIEKIILEMTNLQGFRKYGDSWKKMDETDLQAYLGLLILAGVYR 
SRGKAAASLWDAESGRPIFRATMPLKHFHTYSKLLRFDDRESRPARRVTDKLAAIRDVWDKWVEWLPYLYNTMVPFRGNL 
FTYFXCLLSKGRCPFRQYMPSKPAKYGIQSWVACDAKSSYAWKMQVYTGKPTSGCPEKNQGMRVVLDVTEGLRGYNVTCD 
NFFTSYELRQQLLKRKITMVGTVRKNKPELPPALLASKKRGLLIKVSLHAHHHSSFIPPKEKQECSSSEHTAQIRzHzRS 
WGQEAIILDYNRNKGGVNNLDKVIGTYSYRSMTAHWPLIIFHNIIDVSSYNAFVIWREINPSWMSRKQNKRRVFLEQLGK 
ALATPLIERRKHVPRTEASAAVVKAIQSAGAPDQPEVPATTATSPARASKRKRCQFCPQKKDCKPHTVCCKCKKYICKSC 
ALAYCPTCAN 
>Pigibaku3 
MSGYGPEALKMWDTLCISQPLMELZKKPIMLEVNLTRFSFCVIQRTSYSFFFFMKFGDFFSSGVMNWRAESGHVGVSLNV 
CTEFRYVDLRTVISTLPHQSRSNVIKMTPGPKRFASAFQLFIFPIERIILEMTNMEXRPVFQEKGKPVNQTDLHGYIGMM 
LLAGGYMSKGEATTRLWKEENGRPIFHAKMXETFHMILRVIRFNNHDTRLGDVKKTNYKQRYVGZMGZNYLVVQACSPYC 
VPQYTPNKPAKYGMKIGAACDAESNYAWNMQVCTGKLPGFTSEKNQGRYMVLEMSESQQGHNITCDNFFTSYHLGDEHQK 
RKLTLLGTVSRKKPELPRESSXILKMQVRPLHSSIFAFTEKATVVSYFPKQNKNVXYIEYNPTDVSLSTREDKKPQTTLD 
PGQLDPQQHPSAIIGKVKLRSTSSGHRZKEGKRCQVCPSREDNKTSTSZLNFKNYICRPTVTFCPSCGEQZ 
>Pigibaku4 
MVVCLYVLALRLTGVQSRVYPASAHCAGIGSSPPATLSGGTSGRKZVRESVEEGTEDRCDWTQYMYFKQFVTDEMLQETA 
EQTNLYSVQNECKSVNTTAKEIEQVLGMYMHMGLVQMPCVRAYWEMETKLPAVCDVMSQDQFLKLLTKIHFKDNLSVSDD 
AKKDKLWKLRPWLQKLRDQFLCIRPEECHAVDEIMVPFKGKSHLRVYMPAKPHKWSFKMWGRAGQSGFLYDFDVCQGAQN 
PESEKSEVGVTGEVVLKMTSTLPAGKNHKVFADNYFTSVPLVQHLKERGIHYIGTIQINRVKDCAMMDEKELKKNGRGSM 
DFRVNQDNNIIVRWYDNKAVNLISSFVGIEPVGNVKRWDRKSKTHIMVPRPAIVETYNKFMGGVDLLDMLSALYKFSFRS 
RRWYMYIWWHTVTVAVINAWKFYRRDQKKLEPQMKPMGLRRFQALVGTSLTSAGKTKIKCGRPPSSPEATATPPRKRPSC 
SVPLDMRRDGIDHFPTWETRQRCKHCTGNHFSHVYCEKCKVHLCLNKEINCFSAYHKVK 
>Pigibaku5 
MRWRATLLIPNLAEFENEDETEHDRNGWTPLNYFEQFIDRDLMKTIADCTNAVSLSRSGDLLKTSVDEVYHFFGACILMS 
CVPYPKMRMYWSKSLRFTSITDRFTRDRFFKLRQSLKVLIDDDVPEDLRKSDKFWKVRPFLDRILQCCRSQTRPECVSID 



 

 

EQMMVPFTGACPCRQYLPMKLNPVGIKNFICATTDGIVLDFDLYQGSGALREQVEEPEGLSLGSLAMARLCQTLHRGTKV 
YCDRLFTSIQGAEZMMKKELYMTGTVMKNCSIAEVTYXDKSMQNAGRGTSTEVSTEDGKLCVVKWFDKKPVLMMSAVHGT 
QPEDTCQRWDKIQKKYVSRPSIVREYLKMGGVDLIDRMISYYCMSTRTKKWTMRMLMHFTDLALANSWLLYRKDLTTZDA 
PRKSIMQFLEFRVEVARTFLAQQYSQEDDADFPELSEGEDDSTQGKRRPVMAVPHVSVRRRANAHLPEMISLKNAARCRA 
AGCTGRTRVRCVTCKVFLCLQTELNCYAAFHTZ 
>TruPGBD1 
MRATSVYATRVRGPRARNVPLDSDDSCLSDSGDSDEEYTPGPGDEPSGSSSDEDADVPPYAPPSAAGARREAATTQRNRQ 
KVAWETVKQENSAKEVPVWQDALPDAEAIRLPIQYFRDFFDGELLDKIVEQSNLYCTQQHPNRALNLDRPELEQFLGTVV 
YMSIFLLPWSRMYWSSTSRVQQVAEVMSRDRWEEIKHFIHFCDNSAPNNDDRLFKIRLVIDSLLPKFQALPQHQMLCVEK 
QMVPFKGRSALRQYSPQKPYKWGYKLFVLCDTTGLVHSFEIFTGEIGPAPGQPDIGASGNIVLKLAQVIPQNVNHLLYFD 
HWFSSLDLFVALANKGIPALGTIQQNRLRGCTFSADSEMKNKDRGAFEEQQAVVDDVGIRVVKWFDNRGVIVASTFAGAQ 
PVSIIERWERKLKRNVSVECPSIISLYNKFMGGVDALDALIAYHRIHIRSKKYYHRLFFHFVDMAIVNSWLLYRRDCESL 
GVPRRKRKDLLAFRASVAQALCMEGKDPMRQKRGRPSLDVDGQFEIKKRRGPAKAIPPQEVRSDAVGHWPVVENGRQRCK 
LPNCKGQTVYKCAKCNVHLCLNKVNNCFCEFHK 
>TruPGBD2 
MQHVKSLIISFIYREDTSYEDSSEEEWNSSATKRGAVGKHRCSDSVSPLSMSLRSPSKRKEERCMCCPGPPRKRISNAST 
LPKVSSSLQAVGVFSSGEKQAEKELARNEPDADRWHDMDEEDFEPPQPRFRPERVPGPQLNRTANYTPLELFQLFFSTTV 
IDNLVKHTNANGKKKRQAQQKHWHTVTREDMYSFLSLVLYMGMVPLKAMTDFWKGSKLYRLPFPSSVMPSNRFLAISRSL 
HINDPAVETANDLKKGTPGYDKLCRIKPLYEQILAACYTFFHPYQHISVDERMVATKARIGLKRYVRNKPTKWGIKLFVL 
ADSSCGYTLNFFVDAGKDPEPTGKGRSYDIVMRILNVPFLGKGYKLYMDNFYTSPTLFRDLLSRKIWACGTLRPNMAGYP 
KKKGNDMTDKTPRGTIRWMRQGELLFVKWLDARQVNMCSTMHKAYSNDTAMRKVKNAKGEWTVKRVPIPGCIKDYNQHMG 
GVDLSDALISYYNVLHKTLKWYKTLFYHFVDIATVNAFILHKEMCKLQDRPELKQKAFREQLILSLAGIGSTPRRSAPQN 
HPGLAVAAPAAPSSSQVPDTTPPTAPASSHLPAYFVEHMNDVTPRFRATLGRRTCVLCKRKSPVYCSTCKKTLCFTSLRN 
CYRDWHRSNSICT 
>TruPGBD3 
MATARKGRELVTILETSADAESSTACDGRESPLNLSADVKWFEIPYRKPDSDEEEEVREEEEEDDGGVGGGEGENGFAAA 
AAEPADAASFIAGGGCNIILVTGSNGITHDEEEYAEDCYYSTSTNCSDATSNDSDIDFSDLEEEERRSFFCFGDDLDDDC 
ASPDFWGEPDQVISIEPFSAVCGPQHSLGDDADTRDYFRILFPDSLFEHMVEQTNKYALYRQRRSGKSDPHWHPTDVREM 
KAYVGLNILMGINQLPDTGMYWASDIFIGNAGFKKTMTARRFEKLTQYLQLCDREFEPGRGERGYDGLFKVRPLLDVVEN 
TMWDAYVPNRCLTVDKCSIVTKGRFSPAQYMPAKPLRKGLTVWMLCDSRSGYCHRAKIYVGRPVDDEVAASVGYRAVTSL 
VRGLEGQFHHVFMDSFFTSVPLLQRLLRNGIYACGPTQPGRKGYPEVLRPRNIGKLSQGEFYQCQRGNLVATVTRDLKVV 
SCLSTNSAPGIVGISPDQREGEAHGDEERDSMESSGASYGHAATFAPAAVPGEHEGRRPLRPAEGVLPGGPGRARSGGAT 
SCGSTSTCASSTPTSSSGRAEGARRPPGFNGKQFTQRHFRVRLAQQLIGDYQGARGMERAARKRHADSPVEYGHRLERMS 
ERSRRCRNCTNKGLRHESVFGCKICNVHLCRGGCFSEFHK 
>TruPGBD4 
CVEPDIPFCDAEVQSADQRDLLTQNSDLPSSTWKSANSWKHPGDANTKDHRIIPFVESCGPRHFLPKNSDAIDFFNLLFP 
ETLIELISKETNDHAKICQFLWSSFPDWVPVTNSEIRGFIGLIILMGIKNLPDLSQYWSWTHNDNSYTFYQTMSLIRFRQ 
IAANIRMGSVTTAECRGAQSSDALSIFRPMLEILGGAMWSTYQPNCSLAVDRALLPSLEEGRLKEDAKVQPEVWLLCDSK 
SGYCHRLSIQVGEKVQQGQGCTVVSELVKGLEGKHHHLYLANSLASVPLLQKLLDQGIYASSSFPQFSPILPRELWEEGS 
LDKPGDFHQKQFGPLLVTRWRDMKEMGCLSTNAAPGEHDTVWRRSQTKVGELDPVHRPLAFRLLQENMRGVDICKQLLAC 
NPLGGIPQDKHWRNLFWFLVNLSIVNAFIMLRESRKDSPPPWVQDGLFTQVIFRKRLGNQLAKCGQKYLDPGEMARSRTS 
IGPTEELVKERHRLAKISTFSKRCKNCNLKNLRHESVYGCSTCGVNLCKQPSCFWEFHGLPPLHKGCN 
>TruPGBD5 
MPDTATALDFFQLFVPDNCIQNMVVQTNMYAKKFQERYGSDESWHPVTAEEMKAFLGFVTSTSIHRCESVLSIWSSGFFS 
NRSIALKMSQSRFEKILKYFHIVAFRPSQGSNQGLYKIQPFLDSLQQSFSHTFRPSQTQVLHEPLIDEDPVFITTCTERE 
LRKRKKRKFSLWVRQCTSTGFICQISVHLKEGQGSDGLAALKNKPQLHSLVAKQLCQNISGKNSIIFTGPSMTSLSLFSE 
FSEQDIFCCGLLSTRKSDCTGLPQSMLVCGSTPAQRGQSRIMMKGSLSLISWYNKGHFRFLTNSYSPTRQGMIIKRKSGE 
IPCPLAVEAFAAHLSYICKYDDKYSKYFIFHKPNKTWQQVFWLSISIAINNAYILYKMSDAYAVKRYSRAQFGERLVREL 
LELDDCSPTQ 
>HsaPGBD5 
MPDYRTRALFVQSTLGDSAGPELQLLSIVPGRDLQPSDSFTASSSPPPSVWSELEHIRGKSEATTELKRPSLPGSIHSCL 
CGVWCGVGKRTPSSLVSSLQDLELLGQRQRQLWMESTPRPPYNPFLVPCTPVGKLSAEHGGPTRKMPPSASAVDFFQLFV 
PDNVLKNMVVQTNMYAKKFQERFGSDGAWVEVTLTEMKAFLGYMISTSISHCESVLSIWSGGFYSNRSLALVMSQARFEK 
ILKYFHVVAFRSSQTTHGLYKVQPFLDSLQNSFDSAFRPSQTQVLHEPLIDEDPVFIATCTERELRKRKKRKFSLWVRQC 
SSTGFIIQIYVHLKEGGGPDGLDALKNKPQLHSMVARSLCRNAAGKNYIIFTGPSITSLTLFEEFEKQGIYCCGLLRARK 
SDCTGLPLSMLTNPATPPARGQYQIKMKGNMSLICWYNKGHFRFLTNAYSPVQQGVIIKRKSGEIPCPLAVEAFAAHLSY 
ICRYDDKYSKYFISHKPNKTWQQVFWFAISIAINNAYILYKMSDAYHVKRYSRAQFGERLVRELLGLEDASPTH 



 

 

>Mmupgbd5 
MPPSASAVDFFQLFVPDNVLKNMVVQTNMYARKFQERFGSDGAWVEVTLAEMKAFLGYVISTSVSHCESVLSIWSGGFYS 
NRSLALVMSQARFEKILKYFHVVAFRSSQTTHGLYKVQPFLDSLQSGFDAAFRPSQTQVLHEPLIDEDPVFIATCTEREL 
RKRKKRKFSLWVRQCSSTGFIIQIYVHLKEGGGPDGLDALKNKPQLHSMVARSLCRNAAGKNYIIFTGPSITSLNLFEEF 
EKQGIYCCGLLSSRKSDCTGLPPSMLTNPATPLARGQHQIRTKGNMSLICWYNKGHFRFLTNAYSPVQKGVIIKRRSGEI 
PCPLAVEAFAAHLSYICRYDDKYSKYFISHKPNKTWQQVFWFAISIAVNNAYILYKMSDAYHVKKYSRAQFGERLVRELL 
GLEDSSPAH 
>HsaPGBD1 
ECAPQIPCSTPIATERTVAHLNTLKDRHPGDLWARMHISSLEYAAGDITRKGRKKDKARVSELLQGLSFSGDSDVEKDNE 
PEIQPAQKKLKVSCFPEKSWTKRDIKPNFPSWSALDSGLLNLKSEKLNPVELFELFFDDETFNLIVNETNNYASQKNVSL 
EVTVQEMRCVFGVLLLSGFMRHPRREMYWEVSDTDQNLVRDAIRRDRFELIFSNLHFADNGHLDQKDKFTKLRPLIKQMN 
KNFLLYAPLEEYYCFDKSMCECFDSDQFLNGKPIRIGYKIWCGTTTQGYLVWFEPYQEESTMKVDEDPDLGLGGNLVMNF 
ADVLLERGQYPYHLCFDSFFTSVKLLSALKKKGVRATGTIRENRTEKCPLMNVEHMKKMKRGYFDFRIEENNEIILCRWY 
GDGIISLCSNAVGIEPVNEVSCCDADNEEIPQISQPSIVKVYDECKEGVAKMDQIISKYRVRIRSKKWYSILVSYMIDVA 
MNNAWQLHRACNPGASLDPLDFRRFVAHFYLEHNAHLSD 
>Mmupgbd1p  
SPSPTEKAVSTLNTVGSCHPPHDSWAKMHIASLQYITQKGREKAKFRVIELLQGHAFSDESETEEDNEPEVQPERKKIKA 
SSIPEKSWTKRDSKPNFPSWSALDSGLLNLKSEKLNPVELFELFFDGETFNLIVNETNNYASQKNVSLEVTVQEMRCVFG 
VLLCSGFVRHPRMGMYWEISDSDQTLVRNEIRRDRFELIFSCLHFADNKHLDQKDKFSNLRPLIKQMKNFPLVCPPEEYY 
CFDKSMCECFDCDQFLNGKPLQIGYKIWCGTTXQGYLVWFEPYQEDSGVDKELDLGPGGNLIMSFADVLLEKGHHPYHLS 
FDSFFTPVKLMSALKKKGVKATGSLCENKTXKCPLMNVELMKKMNXGYFDFIVEEKEEIFLCRWHGDGFISLCSNAVXIE 
PVSKASCVADDKEXSFLQVTSIVKLCEECRKGVAKMDQXISKYRVGLRSKKRLWVLVSYMVDVAMSNAWQLHRICNPGSP 
LDLPGFQKCVACFRLGHDANLSDZ 
>HsaPGBD2 
MASTSRDVIAGRGIHSKVKSAKLLEVLNAMEEEESNNNREEIFIAPPDNAAGEFTDEDSGDEDSQRGAHLPGSVLHASVL 
CEDSGTGEDNDDLELQPAKKRQKAVVKPQRIWTKRDIRPDFGSWTASDPHIEDLKSQELSPVGLFELFFDEGTINFIVNE 
TNRYAWQKNVNLSLTAQELKCVLGILILSGYISYPRRRMFWETSPDSHHHLVADAIRRDRFELIFSYLHFADNNELDASD 
RFAKVRPLIIRMNCNFQKHAPLEEFYSFGESMCEYFGHRGSKQLHRGKPVRLGYKIWCGTTSRGYLVWFEPSQGTLFTKP 
DRSLDLGGSMVIKFVDALQERGFLPYHIFFDKVFTSVKLMSILRKKGVKATGTVREYRTERCPLKDPKELKKMKRGSFDY 
KVDESEEIIVCRWHDSSVVNICSNAVGIEPVRLTSRHSGAAKTRTQVHQPSLVKLYQEKVGGVGRMDQNIAKYKVKIRGM 
KWYSSFIGYVIDAALNNAWQLHRICCQDAQVDLLAFRRYIACVYLESNADTTSQGRRSRRLETESRFDMIGHWIIHQDKR 
TRCALCHSQTNTRCEKCQKGVHAKCFREYHIR 
>Mmupgbd2P 
AVPARRGAHWTVRSPKLLQVLTALEEGEFGSNREEISLAPPDNASGDFADEGSGGEDSEQNGAZLPGWVLRALVVLCLGT 
QTXEEEEEDPELQPAKKKQQAAGKPQRLWTKRDTHPDFGXWEVSDPHIEDLKTKELSLVGLSELFFGDGTTSYIVHETNR 
YAXTLNLMTQELKCVLGILILSQYISYPRRLVFWETAPDSHHRLVADAIRRDRFELIFSYLCFMGNSGLYDESDRFAKFR 
PLIVRMNCHFQKHAPLEXFYSFGESICEYFEHWGGGWVGGVQASALREASRGYLVWFEPSXKPDRGLDXASMVVRFVDAL 
QEHSCLPNHIFFDKVXTSVKLMSILRGKGVKATGTVCEYRIERCPLKDPKELRKTRRYSFHYRVEESQEIIVCHVVNICS 
NVVGIEPVRVPSHHPGAAKAQAQVHQPSLVKLYQEKARGVDZMDQNIAKYKVKIXGKKWYLSFTSYVIDAALNNVWQLHR 
MCCQDRQGDLLAFRRHVASGASGEQXQTSSQGRRSWRVETESRLDMIGHWIVHQDKRIPCALCHSQTNTRCEKCQKGVHA 
KCFQEYHFP 
>HsaPGBD3 
MPRTLSLHEITDLLETDDSIEASAIVIQPPENATAPVSDEESGDEEGGTINNLPGSLLHTAAYLIQDGSDAESDSDDPSY 
APKDDSPDEVPSTFTVQQPPPSRRRKMTKILCKWKKADLTVQPVAGRVTAPPNDFFTVMRTPTEILELFLDDEVIELIVK 
YSNLYACSKGVHLGLTSSEFKCFLGIIFLSGYVSVPRRRMFWEQRTDVHNVLVSAAMRRDRFETIFSNLHVADNANLDPV 
DKFSKLRPLISKLNERCMKFVPNETYFSFDEFMVPYFGRHGCKQFIRGKPIRFGYKFWCGATCLGYICWFQPYQGKNPNT 
KHEEYGVGASLVLQFSEALTEAHPGQYHFVFNNFFTSIALLDKLSSMGHQATGTVRKDHIDRVPLESDVALKKKERGTFD 
YRIDGKGNIVCRWNDNSVVTVASSGAGIHPLCLVSRYSQKLKKKIQVQQPNMIKVYNQFMGGVDRADENIDKYRASIRGK 
KWYSSPLLFCFELVLQNAWQLHKTYDEKPVDFLEFRRRVVCHYLETHGHPPEPGQKGRPQKRNIDSRYDGINHVIVKQGK 
QTRCAECHKNTTFRCEKCDVALHVKCSVEYHTE 
>HsaPGBD3P1 
MPQTLSLHEITDLLETDDIIEASARVIQPPENATTPVSDEDSEDEEGVIINNLPGSLLFATAZLIQDGSDAESDSDDPSY 
AHNDDSPGEVPSTSTVQQPPPSRRRKVTKVVFKWQNADLTXHPLAGRVTEPPKGFFSKMRTPTELLELFLDEKFFEFIVK 
FSNLYAGSKGVHLGLTSSKFKCFLGIIFLSAYVSAPRRRMFCKQRTDAHNILVSAAMRCDRFETIFSNLDVADNANLDPM 
DKFSKLQPLISKLNERCMKFVPNETYFSFDESTFPYFGRHRCEQFIGGKPIQFGCKFWCGATCLGCICWFZPYQGKNXNT 
KHEEYGVGASFTLQFREALIEAHPGQYHFIFDNFFTSIALLDKVSSMGHQATGTVRNDSTDKAPLEZDIVLKKKERGTFD 
YLIDGKGNIACRWNDNSVVTFASSGAGIDHLCLVSYYSWKQKKKTQVLQPNMNKVYNWFMGGIDRADKNFDKYQAAIHGK 



 

 

NWYSSXLLFCFKLVLQNAWZLHKTXDEKPVDFLECRWRVVCHYLQTHGHPPEPGQKGRPSQKHNIDSHYDGINHMIVKQG 
KQTRCAECHKNTTFRCEKCNVALHLKCSVEYHTE 
>HsaPGBD3P2 
MSQTLSLHEITXLNTDDSIEASTILIQPPENATAPVSDEDSGDEEGGTIKNLPGSLLRATANLIKXDSDAESNSDDPSYA 
LKFDSPDEDPSTSTAQQLPPSRRRKVTKIVCKWKXRDLTAQLVAGRITEPPNDLFTEMRTPTEILELFHDDEVVELIVKY 
SNLQARXKGVHLGLTSSEFKYFLGIIFLSGYISVPRSRMFWEQQXNKPDAHNVLVIAAMRRDRFETKFSNLHVADDANLD 
PMDKFSKLRLLISKRNERCMKFVPNETYFSFNESMVPYSGCHRCKQFIQGKPIMFGCKFCCGATCLCHICCFQPYQGKNP 
NTKYEEYGVGASLIHKFSEGLXTHPGQYHFVFDNFFTSIALLDKLSSMEHQATGTVRKDRINKAPLESDVALKKKEIIFN 
YGIDGKGNVVCR 
>HsaPGBD3P3 
MPZTLSLHEITDLLETNDSIDSSAVVIQQPETAAAPVSVEDSGDEEGGIINNLPGSLLHTVAYLIQDGSDAESDSDDPSY 
APKDDSPDEVPPTSTVQQPPPSRRRKVTKIVCKWKXADLTAQLIAARVTEPPNDFFTEMXTPTEILERFLDDKVVELIVR 
YSNLHARSKGVQRGLTSSEFKCFLGIIXLNDYISVHRRHTFWEKRTDAHNILVCAAMRCDHFETIFSNLHVADNANLDPM 
DEFSKLQPLISKRNERCMXDESMVPYFGRHWCXFTQGKPVLFGYKFWCGAICLGYICWFQPYQGKNPNTKHZGYGVVESL 
VRQLSEALTEAHPGQYHFVFDNFFTSIVLLDKLSSMGNRATGTVRKDHIEKAPLKLDVALKKKEXGTFHYZIDGKGSLVC 
RWNDNSVVTVASSGAGIHPPCLVHRYSQNNEZLKKXTQVQQPNMIKVYNQCIGSIDSADENIDKYRASIHGKEWHSSPLL 
FCFELVLQNAWQLYKTYDEKPIDFLEFGZCHYLETHGHPPEPGRK 
>HsaPGBD3P4 
MLQTLNLHETIDLLKTDNSSAIVTQSPENATAPVSDEDSGDKEGGTRNNPPGSLLPATAYLIQDGSDAGSDZDDPSYAPK 
DDSPDEFSSTSTAQQPPPSKRRKVTKIVCKGIKAGLTVQPIRGRVTESPNDFFTKMRTPIEILELFHDDEVVEFIVKGSN 
LCARSKDVHLGLTTSKFKSFLEIIFLSGYISVPRRHMFGEQXTDAHNVLAZCTAMRRDCFEXTFSNLHVADNANLDPMDQ 
FSEWZPLASKLNERCMKFAPNETYFSFDESRVPYFGCQGCKZFIWGKPIRFGCKIWCGTTCLGYIXGFQLYQGKNPDTKH 
EESGVGASLVLHFGEAITETHPGQYHFVFDNFFTSIALLDKLSLMGPQATGTVRKYCIDKAPLESAAALKKXDRGKFDYR 
IDGKGSTVCRWNDNSVVTIASSGAGIDPLCLVSSYSQKLKKKIQGQQPNMIKXYNQFMGVIHTADENINKYQASICGNKZ 
YXSPLLFCFKLVLQNAWQLHKAYDEKPVDFPEFHRRVVCHYLKTHGHRLKPGRKRPSQKHNTDSYYDGINHGIVKQGMQM 
WYAECHKNNTFQCEKCDVTLHVKHSVEYHTGQ 
>HsaPGBD4 
MSNPRKRSIPMRDSNTGLEQLLAEDSFDESDFSEIDDSDNFSDSALEADKIRPLSHLESDGKSSTSSDSGRSMKWSARAM 
IPRQRYDFTGTPGRKVDVSDITDPLQYFELFFTEELVSKITRETNAQAALLASKPPGPKGFSRMDKWKDTDNDELKVFFA 
VMLLQGIVQKPELEMFWSTRPLLDTPYLRQIMTGERFLLLFRCLHFVNNSSISAGQSKAQISLQKIKPVFDFLVNKFSTV 
YTPNRNIAVDESLMLFKGPLAMKQYLPTKRVRFGLKLYVLCESQSGYVWNALVHTGPGMNLKDSADGLKSSRIVLTLVND 
LLGQGYCVFLDNFNISPMLFRELHQNRTDAVGTARLNRKQIPNDLKKRIAKGTTVARFCGELMALKWCDGKEVTMLSTFH 
NDTVIEVNNRNGKKTKRPRVIVDYNENMGAVDSADQMLTSYPSERKRHKVWYKKFFHHLLHITVLNSYILFKKDNPEHTM 
SHINFRLALIERMLEKHHKPGQQHLRGRPCSDDVTPLRLSGRHFPKSIPATSGKQNPTGRCKICCSQYDKDGKKIRKETR 
YFCAECDVPLCVVPCFEIYHTKKNY 
>DpuPokey5 
MQKKADAKKVAQHKAANRNWKECKVWGDVGRQSRADDDSPRPQFQERAIQFAPLEEPGPVLSQFNRFSNPLGVFKSMLGG 
EDTLYLLREATNDYIAEFWSSRKTPPSRKVGGKPEGRLIGPRLPAGGFVTDHELVAFFGIQFLIGYHRLPELSMFWEQQP 
DAGLGLGIIQQAMTRERFKFISKHIACASPWDDVDPNSDDPDQEPERPDPIRKIRPLVKRLNERYHACRKPPRGQSIDES 
MVKFKGRSVLRQTMKNKPIKSGFKIWSRCCHRGYTYKFEIYQGARFGEKQGRSRNNEAVERVVVDLCQPLTDQGFVVAFD 
RFFTSIALLDKLRENGVNAVGTILPSRVNQPIMTKNESNLRPDEFAAKFGGEPGTCRKGIFVWRDTKAFRVASNYHGSNL 
VKVRRKQRDGSFKTKSCPKAIDDYVNNMGGVDTANQLRSYYERDRKAKKWWHRLLYSLLETCLVNSWICFNDMVRSQMAE 
IKTSNTQ 
>CinPBD1 
MAVKGVSADETIWSFLEAESEKDKGDAAYACSSDESDILMDEFNATSSKNVDAPNHCCLSSDDETTVHTSSKLQKLLNDR 
SKSKRTVQQTHLEELSAEDSMEDWVRIVTDYYPEDHNLRETVMESGMDGVTPLDYLAMFLSAEFWDLLVTETNRHAAQTL 
RKKKLKKGSNLRTWKDTTVAEMKAYFAILLSMGLCNTVDMQDYWSASWITVTSSISKIMSRVRFTLIRAMLHFCNDEESS 
SKNSQKHNRLFKVRQLIDVLVPKFSALYKPDKELAIHEMTVACNYKSEQRVRKKPIQWTDKVYALTEARTGYLLEWAIHA 
GSSRETEKGASIVRKLCTRYIGKHDIYINTANSYTNRNLAKEFVSQTNGSGGIPGELKTINEKNNPVCAKSAVRSSEIKA 
KSATQKGNKRSYNDMKKANSKKRYNYLSGVIPIFRQLNLFRHKTVKWSLRIFENLAQICVVNSYILYTSKTSDSSDKMDL 
KKYIEACVSGLLVDYNPHITEKWRPPQPGTVLSRILPPQYVHKIIKIDKKPQCVVCSDSRRKLGRRQTSFMCEKCNVALC 
VVPCFHRYHTLKNYRVCHLDM 
>CinPB1 
MFTVRTFSVEEAAAICCDVDSCDENMSLSESTYDSCESDDFIEPILTASPSTSANIQPVSVQDQEVSSTDSDVSSACAQP 
VHPKRAKMTKVKTNRKRPKVTNTSNIPHDLQDFNWEPVNNSFETSFIPQSSSFSETSGYGGDLVLADSTPLDLLGLFLTN 
EFWQLLVDIFKSKLTSYLQKQTDELPKFSKFRKWSPVTHADIKAYFAMNLLMGLCSKHSIKDYWSMYSYTNTAGISSLMP 
RDRFQSIRAFLHFNNNENYIPRGQPGHDRIFKIRNIVELVTKNFSKHYTPHKELSLDEMTIAYKERSSIKQYNPIKPKVF 



 

 

VLSEARTGYALQWDLYTGKSEDVDSSVSKTHAIVRKLSQEYLHKGHDIYMNSYYTNPYLANELSKLKTGVCGTISATRKG 
MPESLKKKNLKTKKGDDPIFLRSGDLLACAWHDVRRLTMLSTIHNASSTETTIRSKKVDTGTRTILKPICVAEYNRHMGG 
VDRMDQRMKTYIFPHRSHKWYMRIYDGIISIAMVNAHIISFSCPSSSNKKPKSLKQFIEEIASELLNGYTSARKRAGKQQ 
SPLHFKRLIPFQHQHFLGKTTRKSCQCCNKQTMTLCKKCNVSLCALDCFERYHSLQEYRMK 
>CinPB2 
MMQLQLILSGDVSDVEDIGSSSEDETDNTVQESFQDTVMNISVPDKVESEHKKKHVYRWRKRNIPVTDSNFQLQKDNIDS 
IHSPITYFMQFFPESLIRTIVEQTNLYSTQKIGVSINTNYSEICMFIAIQIKMSILHLPSYLMYWSKEMRFPPIADSISL 
KRYQKLRRFLHFVDNSTFNSDNPNKLFKIQPVLDAVRNECIKIQPEQSHSVDEQIIPAKTKYSKFRQYNPKKPVKWGFKN 
MVRADSSGFMYDFYIYGGKDSKQLALSDDATHLQKSAQTVVKLCQHLPVKQNHQLFFDNWFTTLDLLIYLKEIGINACGT 
IRGNEDLKKNGRGAVDFRSDFNSGILVTKWYDNNAVHIGSNFVGIEPMSTIDRWSSEIKEKVPIQCPQIITMYNKGMGGV 
DLADMLISLYRTEVKTRRWYIKIFWHCIDIAKVNAWLLYRRHCNEMSISKKSQRTLLNFVVDISDNLLYRNSCSTPTRGR 
PSNKRKLENDTLPGKKPFTPTPNEILRFDQISHWPEPRSQRGRCRLCKSGYSQIYCSKCHVCLCLKSSNNCFKEFHCKN 
>CinPB3 
MFSATAAAEILMDAGSDLSDLESDHDEDDDVGSFIVPNVADISDSDSESSDDSLPPPPPPANVWKSSITQQSLNSFLGQH 
GPSSHACVSNDDSPLEYFRLIFTDELLTLVVEETNRYAAQYLQKTSLSSKSRAHKWKPVDAEELSLFLGLTLLTGVVHKR 
GKLESYWIKNSMIETPYFGKCMSRNRYQAITGFLHFNDNEKLAENIDNDKLYKVRPVYDLIVARWKALYNLGEHISIDEG 
MMKWRGRLGFRVYNKDKPIKYGIKSYILADSHSHYCWNLDMYHRVQKTLKETVSQILTSKCHFLWHSLYMDNFYNSVSMS 
QMLLAFQIHSVGTLRSNRGEPREIRTPPNQMKKGDIIARQNQSVTVLAWKDKRVVKAISTKHDASVTTITRRQRRGGEXE 
SVEKPVCIADYNLHMSGVDQVDQMISYYPCHRKSLKWTKKVFFYFMTISVHNAYILYKSKSSAKSCKTLYSFILTLVSQL 
CQQDRLQPQIDDENLAGPPPKSPRIDSTKRLKGGFKKHVIALYPPTKKKAAAQRPCRACMKNGCRKDTILL 
>CinPB4 
LFFATAATEILLDAGSDLRDZESDHDEDDDVASFIALNVAYSSNSDDDSSDNSLPPQPANVWKSTITQQSLNSFLGQQGP 
SSHACVSNKDSSYECFRLIFTDELLTLVVEVIIRYASQFIZKTSLTPKFRANKWKPVDAKGMCLFLRLTLVTSIKRRNLG 
SKWSKDSMIEXYFGKSISXIZYQVITGFLHFNDNKKLPENIDNDKLYKILSVYYLIVARWKSLYNFGDHISIDEGMIKZR 
GKLGFRVYNKNKPIKYRIKSYFLADSHYCWNLGMYHRVQNXLKETVSQLLTZLYMDNFYNSVSMSQIXLAIZIHSVVTLR 
SNREEPCEFZTPPIQMKKGDIIARQNKSITVLAWKNIRVVKAISTKPDASLTTITRZQRRGXEKESIKKPVCITNYNLHM 
SGVDQVDQMKIVYYLCHHKSLKWTKKVFFFYFIKISLYNAYILYKSKSMAKLYKILYSFILKLVSQLCQQDRLQAEVDDD 
TVAGPPPKSPRINSSNRLKGGFKKHVIVLYLPTKKKTAAQRRCRVCMKNSCRKDARYYCAYY 
>CinPB5 
ELLETETNRYAAHTLDNKTPTPSSRLQRWKDTNIPEMKAYFVLLLTMGLCHKPDINDYWSAFSVTLTSGYGKIMSRNRFL 
LIRSMLHFCNNEDFIPRHEENYDRLFKIRRLVDIIVPKFDQVYKPQKQLSLDEMTIAFKGRSTIKQYNPHKPSKWGYKVF 
ALTEATTGYLLQWEMYAGSSMETDEDVSKTHSIVRKLCSGYMGKQHEVYMNSYYSNPYLAKEFKEKKTGICGTINCNRKG 
MPDELKKKNLKTKKGDDPVYMLSGDILCCAWHDTKRLTMLSTIHDAGVSEKSIRSKTSETGTRMVMKPNCVTEYNKYMGG 
VDRIDQRIRTYLFPHRSRKWYMRIFDNLIQICLVNSHVIYNTLPSGSNEKKLTLKFYIQECITGLLQEYTPGVLSPRRKS 
KDTISRIVPDQYYHKLIKEESSKPNCAVFFLSVZANTRDYPNDLKCKQAIRGKSREKDFWYICLEITIZ 
>DmeCG9839 
MSSSGRKRKQQLKPRQDDHRSPVKRRSVDIKSEPLDGYPALADYDLSTADIKPDLTELQLQLVAEQQAASNTIRLELEQQ 
ESDSDEDGYSELDYQAEDVFCQDDMDDYDPDWSSQQTGSRLLFKFPIQQSGLKFGQRFQGPQHYFNQVLGNRSKFFSSLA 
QSCNLKGGELKSNPTTAEEMEIFMALSLLMCDLKLEHLSDYWSTNMFYGLVGFSGKIPLERYQQLLHCLNFDAPQLQAGR 
AKVKNSLLLDFINERMEEIYICGQQLVLNEPITLWKGALRYQDELPNKFRTNALLLHMLTEQSGLVVKILPEIVRKEDAP 
AWVRNSRQLVEHRNKIVLKLMEGYHGGRTVYTSKFYGSYGLAQELAKKSTYCTGLLDRNRYGNSKALVHQRLDSNSISTS 
YATSLMMAKWRRRAKSLYCFSSDCLAIYSKEMAMQKTNAKPKLIQELEFQLRPGNDGRHHLIHYQAACKELKANIKLTIF 
LLNILVYNAYLLYFANGQNARVGHLKSYSEFRVIIIKSLLREEVTNEPVTSIQKPETYERSKNKPVPEPRLKTILHEPML 
IQQNGKPAKKNCRYCHKGGMLQFSRYMCNTCPDKPGLCQEPCFLLWHEQLKKVIRQTIGRSE 
>DmeCG13151 
MECVLDEELLANIKCSDQEEEDEDGEKMEVEERLPPVDSTVQSASFNGDDSDPLQEAVCNFPWIFEDSDMLMNEDQLADV 
VLKKEDSARPAAPKRGRGRPPNNNGNYTSPCGQLWSVTRSPDISAEDLPLLGQQACGKGPARTVSNAVEAWMLLFDDEML 
RSLLRHINEQMRKRRTATSVQRPLDVVELRAFLGLSYLCGVFRNARHNGPLDELWTLELGNAIFRASMSLARFESISECL 
AGNCGWSEGQKLWQRLIINCRSYYGCSSWLTVDETFCAVAKSRMTLCCDARTLYMANAVVSRNQRCPDKDVEQLICDFKT 
TGRNVTLGSRYLNLTQCEQLAQRQISSLGKLEANSPHWPRQWPTESPLFGGSSKLIPLDGDAVFCCGLSSQVDAVQAYEQ 
TSEACQQFYEHSQRFSTAHATPAPLKKQINPFLQLLHFVLNAAAVNAWILLRLSPKGDAAMDQRDFQRQLGLFLTQQRLQ 
RRLQRRSTSTSLVMRLQICEILGQSSQRLLSEATGEAKLTHSVGVLTPDKMSLPLGINLASRYGEKHRRCKPCARNKRGT 
KSRTRCQQCLQHRCGNHLISRCYECVGILPGQLPEGNMVDEGAT 
>DmLOOPER1m 
MEDISTVLEKNLEGILERGESIEIDLLENTVIEGCEPDSCVVVDSCLEKIDPKTLKWRTRPFVAPESIWEDDKTFDVGDI 
KTTVEFFYTLFDTQLIHLMARQTDIYSLQEHGIELKCTDEEIKRYIGILLYFGVLKLPQFRMAWSKDLKITAITDSMPRG 
RFKKIKQCLHFNDNAKQLKKGDCNYDKLYKIRPLLRILKXILEKLTQEEHQSVDEQIIAFKGTFLIFFXSKPHKWGLKMF 



 

 

TRAGISGLVYDFTLYVGEGTSPSYGLGISSYVVLYLAESLPKDKNFKLYFDNWFTSVILLISLKEIGIFATGTVRMIKXQ 
PVVICKRWSPKAKAYIDISGPAIVALYNKGMCGVDLADMMMELYKINNRSTFFIVAWEYSLQKLRYRIGNNSSZZPQNKN 
IFSLSNFNRKLPMNFYIPLALLHLKKETSKNKZRTRKLSSIIGIPKQCLFASIKEVQIFDKSYXEHWVVFGERGRCRLCK 
TATPMTKCLTCKVHLCCNNNKNCFFVIPHLNCHYKEKYFIFCDL 
>NhaPB 
MRGTKSLIPEGIPANSPPKHHQFILIPSMTSPPILEEIQVINPYDDNSFIKEEHSHCLWQDDPTQAVNLPAENDRGTNFK 
PFHVEIRKFRISPLPPTPLQLFQLFLPISLVEKWVSYTNSWITCLKENGVVDSWNNPMGKTSYLHKWEGTTVSEVLTMIG 
VLIYMDVHKEKTIRSYWNPPKPGVQRPAHSFIKFISYNKFQLIHRRLRPFDHTKYDETAPIPKVFQCVEEWSDHIQAVSM 
QIFLPGSHLAVDECMIRYTDRSDDITVIKSKPDPVGFKIWVIAQYGFFIRWIWHVKEKPHGAVGVEFQLRSHHHKVGQAS 
EEKSQSKPLI 
>OsaPB 
MQEPPDLFVHSDGSTETKLIKEKRKHFDSASSSFFAYLPLSFWKAVLGETNKYAAASPAKGKTVTLEELMRFFGIMFYMT 
IVDKGEYSNYWGEQVEDEIFGVTSTLGLEKLMTLKRFYIRKNLCFRYDISKADLKKDPAARIRPLINMIKHTSLKYVVLG 
RNVAVDESSIACRSKFGRHMIVYNAKKPTGKFHFKIYACCCATTWLMVGFRLHCDSDMEDRLRDVIPAVDAQNLDNRLQF 
SSSVRQIVLEVTRPIHNTQRVVNTDNWYTSVTLMLSLRDVGLYGRGTIRENSAHFPKAHMFAKKANEPRGSSLQGVSNTG 
QMIAASWMDGSAVNILSNADSSGMGEVTRMIGKERVVFPAPKCVAEYNKYMQGVDRLDQLRAKYSLADGHSMQKWHKKLA 
LAFIDIARVNAYVTKCLRDDKPLRNQHRQFMIELASELITGKWNDTVENEGMVFADDQLSTTSRSTTGYPKAPSTVASPT 
PPCDVVLSLTRFPEATRGKRGCKVCMFEGRTWTMKTLYCIRHNVCLCTKSYSLNQSLADVVCPHTDWTSWQKYNDYYLPN 
GIFDEHGR 
 



 

 

 Supplementary Data File 2.  CLUSTAL alignment file of amino acid sequences of 50 piggyBac –like 

sequences.  



 

 

CLUSTAL X (1.81) multiple sequence alignment 
 
 
TniPB           -----------------------------MGSSLDDEHILSALLQSDDELVGEDSDSEIS 
BdoPB           ------------------------------------------------------------ 
AgaPB1          ---------------------------------MFISDKESTCQGPGRKHTYVADIGTGP 
AgaPB2          -----------------------------MTDIEWLELSPAELESLSDADKLNYRQKILD 
AgaPB3          -----------------------------MADIEW--LTPEELSMMSESQKSAY-ERKMC 
AgaPB4          -----------------------------MEEIEW--LTPEELSNLTEEERTAYTQQKIH 
AgaPB5          -----------------------------MESNDW--LSIQQLDELSLEERERYNQQRLQ 
AgaPB6          -------------------------------------MNTHTDFDTHMDLETLTDLDTHT 
AgaPB7          -------------------------------------MDTNTEIHPALS----------S 
AgaPB8          ----------------------------MFEANMPKLIEAQSGDEEDIRIPKKNTRNRIV 
AgaPB9          ------------------------------------------------------------ 
AgaPB10         -----------------------------------------------MLEEQEDTDFSSF 
AgaPBD1         -------------------------------MGDAMHVQWLSEETEEVPENEEDMLYEDV 
AgaPBD2         ----------------------------------------MADNLNNIPNCFPNNEDSSS 
AgaPBD3         ------------------------------------MFPLPSNCDPVFTMAALGPYVVIE 
BmoPB1          ------------------------------------------------------------ 
Pigibaku1       --------------------------------MAKRNSAQRALELILEDREVFDDDVEGE 
Pigibaku2       --------------------------------MSARYNAEEALELIFT--HVQQDSSDSE 
Pigibaku3       -----------------------------------MVVCLYVLALRLT---GVQSRVYPA 
Pigibaku6       --------------------------------MSG--YGPEALKMWDT-LCISQPLMELZ 
Pigibaku7       ------------------------------------------------------------ 
TruPGBD1        ------------------------------------MRATSVYATRVR---GPRARNVPL 
TruPGBD2        --------------------------MQHVKSLIISFIYREDTSYEDSSEEEWNSSATKR 
TruPGBD3        MATARKGRELVTILETSADAESSTACDGRESPLNLSADVKWFEIPYRKPDSDEEEEVREE 
TruPGBD4        --------------------------------------------CVEPDIPFCDAEVQSA 
TruPGBD5        ------------------------------------------------------------ 
HsaPGBD5        ----------------------MPDYRTRALFVQSTLGDSAGPELQLLSIVPGRDLQPSD 
Mmupgbd5        ------------------------------------------------------------ 
HsaPGBD1        -------------------ECAPQIPCSTPIATERTVAHLNTLKDRHP-GDLWARMHISS 
Mmupgbd1p       ----------------------------SPSPTEKAVSTLNTVGSCHPPHDSWAKMHIAS 
HsaPGBD2        -------------MASTSRDVIAGRGIHSKVKSAKLLEVLNAMEEEES-NNNREEIFIAP 
Mmupgbd2P       -------------------AVPARRGAHWTVRSPKLLQVLTALEEGEF-GSNREEISLAP 
HsaPGBD3        -----------------------------MPRTLSLHEITDLLETDDS--IEASAIVIQP 
HsaPGBD3P1      -----------------------------MPQTLSLHEITDLLETDDI--IEASARVIQP 
HsaPGBD3P2      -----------------------------MSQTLSLHEITX-LNTDDS--IEASTILIQP 
HsaPGBD3P3      -----------------------------MPZTLSLHEITDLLETNDS--IDSSAVVIQQ 
HsaPGBD3P4      -----------------------------MLQTLNLHETIDLLKTDN-----SSAIVTQS 
HsaPGBD4        -----------------------------------MSNPRKRSIPMRDSNTGLEQLLAED 
DpuPokey5       ---------------------------------MQKKADAKKVAQHKAANRNWKECKVWG 
CinPBD1         -------------------------MAVKGVSADETIWSFLEAES-EKDKGDAAYACSSD 
CinPB1          ------------------------MFTVRTFSVEEAAAICCDVDSCDENMSLSESTYDSC 
CinPB2          -----------------------------------MMQLQLILSGDVS---DVEDIGSSS 
CinPB3          ---------------------------------------------MFSATAAAEILMDAG 
CinPB4          ---------------------------------------------LFFATAATEILLDAG 
CinPB5          ------------------------------------------------------------ 
DmeCG9839       ----------------------------------MSSSGRKRKQQLKPRQDDHRSPVKRR 
DmeCG13151      ------------------------------MECVLDEELLANIKCSDQEEEDEDGEKMEV 
DmLOOPER1m      --------------------------------------MEDISTVLEKNLEGILERGESI 
NhaPB           ---------------------------------MRGTKSLIPEGIPANSPPKHHQFILIP 
OsaPB           ------------------------------------------------------------ 
                                                                             
 
TniPB           DHVSEDDVQSDTEEAFIDEVHEVQPTSSGSEILDEQNVIEQPGSSLASNR---------I 
BdoPB           ------------------------------------------------------------ 



 

 

AgaPB1          SKETCRASSTRQATDSNAGRTPRVVPAKSKKDQVDIQSKEAAKTNRTLEGSLG------- 
AgaPB2          ELTEQ-------VVGYLEEDD--IASIAN-FDDSDVEDIEIPQYDYDETD-DEDFDEEYE 
AgaPB3          DFLRN-SEDCEVESIYNDEEDQSIFVLDN-ICDSDAEEIQLPEYNASDSDNDDDFEEAID 
AgaPB4          EFMEYGSEDENMISAVVEEDE--IPVFDQVIIDSDAEEVQLPEYNPLETDSDDDYAESFQ 
AgaPB5          EMAEEGSDEEVLLFPSTGEDQNDCLVSGA-LNDSDAEELQVPEYNHIQXDSGDEYSEEWL 
AgaPB6          DIYSDTDTDTDTNVSYDSDQLDEILKEL-------------------------------- 
AgaPB7          NMETDSNTDMDTEVSYNSNELEEILKEI-------------------------------- 
AgaPB8          SSDSESDNYDGSDCDCDESSLPDVFREM-------------------------------- 
AgaPB9          ------------------------------------------------------------ 
AgaPB10         GFVVPRRKQRRVLRFFYQLKMKKLVSEK-------------------------------- 
AgaPBD1         EYIEEYVHFPDGPESNVSGSVAVQNEESTG------------------------------ 
AgaPBD2         DSDHDAKSDESDMENNIEEVMQASIMEE-------------------------------- 
AgaPBD3         PLDSEYVVNDTGPAACAEATPNTDGGGEP------------------------------- 
BmoPB1          ------------------------------------------------------------ 
Pigibaku1       DSEEEVSEFEDHISENSESDS----DSEEDDEIEHQPVPKQRRATGPGRQQPSPGPEQAS 
Pigibaku2       EEVEDLSEEEDGEEYNPEHDE----SSSEE---EENPEAER------------------- 
Pigibaku3       SAHCAGIGSS----------PPATLSGG--------TSG--------------------- 
Pigibaku6       KKPIMLEVNLTRFSFCVIQRT----SYSFFFFMKFGDFFSSG------------------ 
Pigibaku7       ------------------------------------------------------------ 
TruPGBD1        DSDDSCLSDSGDSDEEYTPGPGDEPSGS--------SSDEDADVPPYAPPSAAGARREAA 
TruPGBD2        GAVGKHRCSDSVSPLSMSLRSPSKRKEERCMCCPGPPRKRISNASTLPKVSSSLQAVGVF 
TruPGBD3        EEEDDGGVGGGEGENGFAAAAAEPADAASFIAGGGCNIILVTGSNGITHDEEEYAEDCYY 
TruPGBD4        DQRDLLTQNSDLPSSTWKSAN--------------------------------------- 
TruPGBD5        ------------------------------------------------------------ 
HsaPGBD5        SFTASSSPPPSVWSELEHIRGKSEATTELKRPSLPGSIHSCLCGVWCGVGKRTPSSLVSS 
Mmupgbd5        ------------------------------------------------------------ 
HsaPGBD1        LEYAAGDITRKGR-KKDKARVSELLQG--------LSFSGDSDVEKDNEPEIQ-----PA 
Mmupgbd1p       LQY----ITQKGR-EKAKFRVIELLQG--------HAFSDESETEEDNEPEVQ-----PE 
HsaPGBD2        PDNAAGEFTDEDSGDEDS-QRGAHLPGSVLHAS-VLCEDSGT-GEDNDDLELQ-----PA 
Mmupgbd2P       PDNASGDFADEGSGGEDSEQNGAZLPGWVLRALVVLCLGTQTXEEEEEDPELQ-----PA 
HsaPGBD3        PENATAPVSDEESGDEEGGTINN-LPGSLLHTAAYLIQDGSDAESDSDDPSYAPKDDSPD 
HsaPGBD3P1      PENATTPVSDEDSEDEEGVIINN-LPGSLLFATAZLIQDGSDAESDSDDPSYAHNDDSPG 
HsaPGBD3P2      PENATAPVSDEDSGDEEGGTIKN-LPGSLLRATANLIKXDSDAESNSDDPSYALKFDSPD 
HsaPGBD3P3      PETAAAPVSVEDSGDEEGGIINN-LPGSLLHTVAYLIQDGSDAESDSDDPSYAPKDDSPD 
HsaPGBD3P4      PENATAPVSDEDSGDKEGGTRNN-PPGSLLPATAYLIQDGSDAGSDZDDPSYAPKDDSPD 
HsaPGBD4        SFDESDFSEIDDSDNFSDSALEADKIRP-------------------------------- 
DpuPokey5       DVGRQSRADDDSPRPQFQERAIQFAPLE-------------------------------- 
CinPBD1         ESDILMDEFNATS-------------SKNVDAPNHCCLSSDDETTVHTSSKLQKLLNDRS 
CinPB1          ESDDFIEPILTASPSTSANIQPVSVQDQEVSSTDSDVSSACAQPVHPKRAKMTKVKTNRK 
CinPB2          EDETDNTVQESFQDTVMNISVPDKVESE--------HKKKHVYR---------------- 
CinPB3          SDLSDLESDHDEDDDVGSFIVPNVADIS-------------------------------- 
CinPB4          SDLRDZESDHDEDDDVASFIALNVAYSS-------------------------------- 
CinPB5          ------------------------------------------------------------ 
DmeCG9839       SVDIKSEPLDGYPALADYDLSTADIKPDLTELQLQLVAEQQAASNTIRLELEQQESDSDE 
DmeCG13151      EERLPPVDSTVQSASFNGDDSDPLQEAVCNFPWIFEDSDMLMNEDQLADVVLKKEDSARP 
DmLOOPER1m      EIDLLENTVIEGCEPDSCVVVDS------------------------------------- 
NhaPB           SMTSPPILEEIQVINPYDDNSFIKEEHS-------------------------------- 
OsaPB           ------------------------------------------------------------ 
                                                                             
 
TniPB           LTLPQRTIRGKNKH--------------------CWSTSKSTRRSRVSALNIVRSQRGPT 
BdoPB           ----------------------------------------STRRSRVSALNIVRSQRGPT 
AgaPB1          KLAVGSVVEAPDGT--------------------QWKVVEVNNANGGIVAEVNVIRDVPG 
AgaPB2          LENAPESYTARDGT--------------------IWTTQ-PPPLRKILMHNVIKDNLASH 
AgaPB3          --PSNS-YKARDDT--------------------FWHSQ-PTVPRKILSHNILRS--PSS 
AgaPB4          --LSSATYKTHDGT--------------------IWSSQ-PTIPRKILAHNILRS--SQS 
AgaPB5          DEYTAEEYKZKNGT--------------------VWSSEHPGNTHKILAHNILRZ--KNT 



 

 

AgaPB6          ---ADEEEKEESNI--------------------ELP-SSLETINFTEFLGGQKTFQFTG 
AgaPB7          ---AEEEDMEEEDV--------------------ELA-PSLDAIQWSEFSGRQKSFEFTG 
AgaPB8          ---ELEEERNHEGL--------------------PQQKSTIQSTAWSEFTGRQKSFAFVE 
AgaPB9          ----ZSCALSWKLV--------------------TRPASPGKRPSGFVASSSDLTIP--- 
AgaPB10         ----NIQQFKKNGS--------------------NRNETMXSFTHFASTFGAKTNIEKVR 
AgaPBD1         --HVIKIESIDHAF--------------------DMLQNSVWSIKPPERTGTMGRKVAHP 
AgaPBD2         ---LDEDSQEQATG--------------------RCVNALEARSSWKPWAGKQKPFPFFR 
AgaPBD3         ----------------------------------EQQSDDDDLICLWEEPQTFGIFDEPV 
BmoPB1          ------------------------------------------------------------ 
Pigibaku1       QHGGEIWMSKNSEI--------------------EWSSRPRKGPPHKAAN-VIRMQPGPD 
Pigibaku2       ----ETFLSKNGKI--------------------TWSSAEYDQHGRRAEQNVIKMTPGPT 
Pigibaku3       ------RKZVRESV--------------------EEG-------------TEDRCDW--- 
Pigibaku6       ---VMNWRAESGHV--------------------GVSLNVCTEFRYVDLRTVISTLPHQS 
Pigibaku7       -----------MRW--------------------RATLLIPNLAEFENEDETEHDRNG-- 
TruPGBD1        TTQRNRQKVAWETV--------------------KQENSAKEVPVWQDALPDAEAIR--- 
TruPGBD2        SSGEKQAEKELARN--------------------EPDADRWHDMDEEDFEPPQPRFRPER 
TruPGBD3        STSTNCSDATSNDSDIDFSDLEEEERRSFFCFGDDLDDDCASPDFWGEPDQVISIEPFSA 
TruPGBD4        -----SWKHPGDAN--------------------TKDHRIIPFVESCGPRHFLPKNS--- 
TruPGBD5        ------------------------------------------------------------ 
HsaPGBD5        LQDLELLGQRQRQL--------------------WMESTPRPPYNPFLVPCTPVGKLSAE 
Mmupgbd5        ------------------------------------------------------------ 
HsaPGBD1        QKKLKVSCFPEKSW--------------------TKRDIKPNFPSWSALDSGLLNLK--- 
Mmupgbd1p       RKKIKASSIPEKSW--------------------TKRDSKPNFPSWSALDSGLLNLK--- 
HsaPGBD2        KKRQKAVVKPQRIW--------------------TKRDIRPDFGSWTASDPHIEDLK--- 
Mmupgbd2P       KKKQQAAGKPQRLW--------------------TKRDTHPDFGXWEVSDPHIEDLK--- 
HsaPGBD3        EVPSTFTVQQPPPS--------------------RRRKMTKILCKWKKADLTVQPVAGRV 
HsaPGBD3P1      EVPSTSTVQQPPPS--------------------RRRKVTKVVFKWQNADLTXHPLAGRV 
HsaPGBD3P2      EDPSTSTAQQLPPS--------------------RRRKVTKIVCKWKXRDLTAQLVAGRI 
HsaPGBD3P3      EVPPTSTVQQPPPS--------------------RRRKVTKIVCKWKXADLTAQLIAARV 
HsaPGBD3P4      EFSSTSTAQQPPPS--------------------KRRKVTKIVCKGIKAGLTVQPIRGRV 
HsaPGBD4        ---LSHLESDGKSS--------------------TSSDSGRSMKWSARAMIPRQRYDFTG 
DpuPokey5       ----EPGPVLSQFN--------------------RFSNPLGVFKSMLGGEDTLYLLR--- 
CinPBD1         KSKRTVQQTHLEEL--------------------SAEDSMEDWVRIVTDYYPEDHNLRET 
CinPB1          RPKVTNTSNIPHDL--------------------QDFNWEPVNNSFETSFIPQSSSFSET 
CinPB2          -----WRKRNIPVT--------------------DSN--------FQLQKDNIDSIH--- 
CinPB3          ---DSDSESSDDSL--------------------PPPPPPANVWKSSITQQSLNSFLGQH 
CinPB4          ---NSDDDSSDNSL--------------------PPQ--PANVWKSTITQQSLNSFLGQQ 
CinPB5          ------------------------------------------------------------ 
DmeCG9839       DGYSELDYQAEDVFC-------------------QDDMDDYDPDWSSQQTGSRLLFKFPI 
DmeCG13151      AAPKRGRGRPPNNNG-----------------NYTSPCGQLWSVTRSPDISAEDLPLLGQ 
DmLOOPER1m      ----CLEKIDPKTL--------------------KWRTRPFVAPESIWEDDKTFDVG--- 
NhaPB           --HCLWQDDPTQAVN--------------------LPAENDRGTNFKPFHVEIRKFRISP 
OsaPB           ------MQEPP-----------------------DLFVHSDGSTETKLIKEKRKHFD--- 
                                                                             
 
TniPB           RMCRNIYDP-----LLCFKLFFTD--EIISEIVKWTNAEISLKRRESMTG--------AT 
BdoPB           RMCRNIYDP-----LLCFKLFFTD--EIISEIVKWTNAEISLKRRESMTG--------AT 
AgaPB1          PSAYAKRYVVAGAVSSSWRLIIDN--GILNQIRKCTEIEARRVLQT-------------K 
AgaPB2          LKNKSDKDK---SAVDIFKLFFST--PICEIVIRETNRKADQFCANYNASHP---DSNIQ 
AgaPB3          GPTKKTKSL---SIMNTFKLLITP--EICDIIIRETNRKAKQTLEKLQTENP--TAQSRS 
AgaPB4          GPTLKTEGL---SIIKTFKLLMSD--EMIDIIVRDTNRKAQQIYEREQVTNSGKSASMHT 
AgaPB5          GPX-KTKVL---SIVHTFKQLVTE--EMCDLIFRETNRKAILCFQNSNESDR---VHSKD 
AgaPB6          KGGLKTSHYKNITPGESLSLFIND--SVLKLIATETNNYAHKKYANGTKN---KHARGNY 
AgaPB7          KEGIQIEHSGKITAEESLSLFINN--DILKLIANETNKYAEAKYTR-IIE---KHARGNS 
AgaPB8          ENQLSLPP-LDMTPYNVFQLFVDQ--EIIEMIVTQTNKYALQKLDNATLS---QGARMSK 
AgaPB9          ---------------ASYDRFVSD--HLFEKIATQTNLHAVAQSRCP-------NPSPEA 
AgaPB10         N---------CRTVQDFYSLLVTH--ZIFEYISEQTNIYAAQSNNSS--------NRSKK 



 

 

AgaPBD1         RPAPVGLAKSAKSPAECLSLFLDA--DVIAMITEYTNEQIKAEQPN--------YARERD 
AgaPBD2         KKRLRVDLPAKSTPYEIFSLILDD--KLVAHIALAMNLYMEKKNAQ--------KSKASK 
AgaPBD3         GTNVPFDGADERTASEYAALVCDD--ALFDILVKGTNRHRKQWADCMRAG----GQSVEP 
BmoPB1          -----------------------A--DIIAYIVRETNRYGAQLIRSTIPSK--PNSRLSR 
Pigibaku1       -MAVTHTR----DIKS-FELFIPD--SIQEIILDCTNLEGRRVFGE-------------R 
Pigibaku2       RYAVSHAR----DIVSSFYLFITP--AIEKIILEMTNLQGFRKYGD-------------S 
Pigibaku3       ------------TQYMYFKQFVTD--EMLQETAEQTNLYSVQ-------------N-ECK 
Pigibaku6       RSNVIKMTPGPKRFASAFQLFIFP---IERIILEMTNMEXRPVFQE-------------K 
Pigibaku7       -----------WTPLNYFEQFIDR--DLMKTIADCTNAVSLS--------------RSGD 
TruPGBD1        ------------LPIQYFRDFFDG--ELLDKIVEQSNLYCTQ-------------QHPNR 
TruPGBD2        VPGPQLNRTANYTPLELFQLFFST--TVIDNLVKHTNANGKKKRQ----------AQQKH 
TruPGBD3        VCGPQHSLGDDADTRDYFRILFPD--SLFEHMVEQTNKYALYRQRRS-------GKSDPH 
TruPGBD4        ------------DAIDFFNLLFPE--TLIELISKETNDHAKICQFLWS--------SFPD 
TruPGBD5        -------MPDTATALDFFQLFVPD--NCIQNMVVQTNMYAKKFQER--------YGSDES 
HsaPGBD5        HGGPTRKMPPSASAVDFFQLFVPD--NVLKNMVVQTNMYAKKFQER--------FGSDGA 
Mmupgbd5        -------MPPSASAVDFFQLFVPD--NVLKNMVVQTNMYARKFQER--------FGSDGA 
HsaPGBD1        --------SEKLNPVELFELFFDD--ETFNLIVNETNNYASQ-------------K--NV 
Mmupgbd1p       --------SEKLNPVELFELFFDG--ETFNLIVNETNNYASQ-------------K--NV 
HsaPGBD2        --------SQELSPVGLFELFFDE--GTINFIVNETNRYAWQ-------------K--NV 
Mmupgbd2P       --------TKELSLVGLSELFFGD--GTTSYIVHETNRYAX------------------- 
HsaPGBD3        TAPPNDFFTVMRTPTEILELFLDD--EVIELIVKYSNLYACS-------------K--GV 
HsaPGBD3P1      TEPPKGFFSKMRTPTELLELFLDE--KFFEFIVKFSNLYAGS-------------K--GV 
HsaPGBD3P2      TEPPNDLFTEMRTPTEILELFHDD--EVVELIVKYSNLQARX-------------K--GV 
HsaPGBD3P3      TEPPNDFFTEMXTPTEILERFLDD--KVVELIVRYSNLHARS-------------K--GV 
HsaPGBD3P4      TESPNDFFTKMRTPIEILELFHDD--EVVEFIVKGSNLCARS-------------K--DV 
HsaPGBD4        TPGRKVDVSDITDPLQYFELFFTE--ELVSKITRETNAQAALLASKPPGPK--GFSRMDK 
DpuPokey5       -----------EATNDYIAEFWSS--RKTPPSRKVGGKPEGRLIG----------PRLPA 
CinPBD1         ---VMESGMDGVTPLDYLAMFLSA--EFWDLLVTETNRHAAQTLRKK--KLK-KGSNLRT 
CinPB1          SGYGGDLVLADSTPLDLLGLFLTN--EFWQLLVDIFKSKLTSYLQKQTDELP-KFSKFRK 
CinPB2          ------------SPITYFMQFFPE--SLIRTIVEQTNLYSTQ-------------K-IGV 
CinPB3          GPSSHACVSNDDSPLEYFRLIFTD--ELLTLVVEETNRYAAQYLQKTSLS---SKSRAHK 
CinPB4          GPSSHACVSNKDSSYECFRLIFTD--ELLTLVVEVIIRYASQFIZKTSLT---PKFRANK 
CinPB5          -----AHTLDNKTPTPS--------------------------------------SRLQR 
DmeCG9839       QQSGLKFGQRFQGPQHYFNQVLGNRSKFFSSLAQSCNLKGGE----------------LK 
DmeCG13151      QACGKGPARTVSNAVEAWMLLFDD--EMLRSLLRHINEQMRKRR-----------TATSV 
DmLOOPER1m      ---------DIKTTVEFFYTLFDT--QLIHLMARQTDIYSLQEHG--------------I 
NhaPB           LPPTPLQLFQLFLPISLVEKWVSYTNSWITCLKENGVVDSWNNPMG-------KTSYLHK 
OsaPB           ------------SASSSFFAYLPL--SFWKAVLGETNKYAAAS--------------PAK 
                                                                             
 
TniPB           FRDTNEDEIYAFFGILVMTAVRK---DNHMSTDDLFDRSL------SMVYVSVMSRDRFD 
BdoPB           FRDTNEDEIHALFGILVMTAVRK---DNHMSTDDLYDRSL------SMVYVSVMSRDRFD 
AgaPB1          NWTLSFAELEAFLAILYIRGATE---SKGMEIDLMWSEKYG-----LPFCKNVMSRNRFR 
AgaPB2          WQPLTPSELDAYIGILIEAGVTH---SNDLALEELWKTNS------HPLFRASMGLKRFI 
AgaPB3          WNPLTTNEFDAYLGILLEAGVTC---SNHVHAADLWKTNS------HPLFRASMSLNWFW 
AgaPB4          WKTLTKSEFEAYLGILLLAGVMR---SNYVHSTELWKTSS------HPIFRATMSLQRFR 
AgaPB5          WKPLTSSEFDAYIGLLLLAGVX------YMPVTELWKTSS------HPMFRASMSIQRFW 
AgaPB6          WTPTNEHEVKKIIGILIWLG-FF---QF-PLEKYWSESP----IFNFSFLKKLISRQRFQ 
AgaPB7          WTPTNEGEIKKLLGILIWMG-FH---QL-PMKKCWSTNE----MYNFSFLRNIMCRIRFE 
AgaPB8          WKPTNSAEMKKFLSLLLWMG-LV---KVNPVVNYWSKNT----LYNFKLPSTVMSRNRFE 
AgaPB9          WVATDQQEIKRFFGLTWYDC-------XPPLRLYWSDDP----AYVQTFPKSAMSGERYA 
AgaPB10         WYPTNKDEIKKLFGLPIWMG-LV---KLPEIRLYWSTKP----IYAQSFPRKIMSRDRFE 
AgaPBD1         ANPTDEMEIMALLGVLYIAGTVR---DGRENIERLFDTKMG---TGLEAVYLTMTSLRYH 
AgaPBD2         WLETNPKEVRKFIGLMIWMD-LV---RVGRLEDYWSESA----LYNFAVPRAAMYRERFR 
AgaPBD3         YRKVTVAEMKRYVGLLLVMG-QV---RKDCQHCYWSTNP----LLETPVFANTMSYKRFQ 
BmoPB1          WKDVTSDEIYGFXVLMLQSL-VI---DYVEREYWYAVIE----ELQIGNFKEIMTYNRFI 
Pigibaku1       WKELDQTQLHAYFGVLILAGVFR---SKGESAESLWDAETG-----REIFRATMSLENFH 



 

 

Pigibaku2       WKKMDETDLQAYLGLLILAGVYR---SRGKAAASLWDAESG-----RPIFRATMPLKHFH 
Pigibaku3       SVNTTAKEIEQVLGMYMHMG-LV---QMPCVRAYWEMET------KLPAVCDVMSQDQFL 
Pigibaku6       GKPVNQTDLHGYIGMMLLAGGYM---SKGEATTRLWKEENG-----RPIFHAKMX-ETFH 
Pigibaku7       LLKTSVDEVYHFFGACILMS-CV---PYPKMRMYWSKSLR------FTSITDRFTRDRFF 
TruPGBD1        ALNLDRPELEQFLGTVVYMS-IF---LLPWSRMYWSSTS------RVQQVAEVMSRDRWE 
TruPGBD2        WHTVTREDMYSFLSLVLYMG-MV---PLKAMTDFWKGSK----LYRLPFPSSVMPSNRFL 
TruPGBD3        WHPTDVREMKAYVGLNILMG-IN---QLPDTGMYWASDIFIG----NAGFKKTMTARRFE 
TruPGBD4        WVPVTNSEIRGFIGLIILMG-IK---NLPDLSQYWSWTHN----DNSYTFYQTMSLIRFR 
TruPGBD5        WHPVTAEEMKAFLGFVTSTS-IH---RCESVLSIWSSGF----FSNRS-IALKMSQSRFE 
HsaPGBD5        WVEVTLTEMKAFLGYMISTS-IS---HCESVLSIWSGGF----YSNRS-LALVMSQARFE 
Mmupgbd5        WVEVTLAEMKAFLGYVISTS-VS---HCESVLSIWSGGF----YSNRS-LALVMSQARFE 
HsaPGBD1        SLEVTVQEMRCVFGVLLLSG-FM---RHPRREMYWEVS----DTDQNLV-RDAIRRDRFE 
Mmupgbd1p       SLEVTVQEMRCVFGVLLCSG-FV---RHPRMGMYWEIS----DSDQTLV-RNEIRRDRFE 
HsaPGBD2        NLSLTAQELKCVLGILILSG-YI---SYPRRRMFWETSP---DSHHHLV-ADAIRRDRFE 
Mmupgbd2P       TLNLMTQELKCVLGILILSQ-YI---SYPRRLVFWETAP---DSHHRLV-ADAIRRDRFE 
HsaPGBD3        HLGLTSSEFKCFLGIIFLSG-YV---SVPRRRMFWEQR---TDVHNVLV-SAAMRRDRFE 
HsaPGBD3P1      HLGLTSSKFKCFLGIIFLSA-YV---SAPRRRMFCKQR---TDAHNILV-SAAMRCDRFE 
HsaPGBD3P2      HLGLTSSEFKYFLGIIFLSG-YI---SVPRSRMFWEQQXNKPDAHNVLV-IAAMRRDRFE 
HsaPGBD3P3      QRGLTSSEFKCFLGIIXLND-YI---SVHRRHTFWEKR---TDAHNILV-CAAMRCDHFE 
HsaPGBD3P4      HLGLTTSKFKSFLEIIFLSG-YI---SVPRRHMFGEQX---TDAHNVLAZCTAMRRDCFE 
HsaPGBD4        WKDTDNDELKVFFAVMLLQG-IV---QKPELEMFWSTRP----LLDTPYLRQIMTGERFL 
DpuPokey5       GGFVTDHELVAFFGIQFLIG-YH---RLPELSMFWEQQPD--AGLGLGIIQQAMTRERFK 
CinPBD1         WKDTTVAEMKAYFAILLSMG-LC---NTVDMQDYWSASW----ITVTSSISKIMSRVRFT 
CinPB1          WSPVTHADIKAYFAMNLLMG-LC---SKHSIKDYWSMYS----YTNTAGISSLMPRDRFQ 
CinPB2          SINTNYSEICMFIAIQIKMS-IL---HLPSYLMYWSKEM------RFPPIADSISLKRYQ 
CinPB3          WKPVDAEELSLFLGLTLLTGVVH---KRGKLESYWIKNS----MIETPYFGKCMSRNRYQ 
CinPB4          WKPVDAKGMCLFLRLTLVT--SI---KRRNLGSKWSKDS----MIEX-YFGKSISXIZYQ 
CinPB5          WKDTNIPEMKAYFVLLLTMG-LC---HKPDINDYWSAFS----VTLTSGYGKIMSRNRFL 
DmeCG9839       SNPTTAEEMEIFMALSLLMC-DL---KLEHLSDYWSTNMFYG----LVGFSGKIPLERYQ 
DmeCG13151      QRPLDVVELRAFLGLSYLCGVFRNARHNGPLDELWTLELG------NAIFRASMSLARFE 
DmLOOPER1m      ELKCTDEEIKRYIGILLYFG-VL---KLPQFRMAWSKDLK------ITAITDSMPRGRFK 
NhaPB           WEGTTVSEVLTMIGVLIYMDVHK----EKTIRSYWNPPKPG-VQRPAHSFIKFISYNKFQ 
OsaPB           GKTVTLEELMRFFGIMFYMT-IV---DKGEYSNYWGEQVED----EIFGVTSTLGLEKLM 
                        .                                            :       
 
TniPB           FLIRCLRMDDKSIRPTLR--E-------NDVFTPVRKIWDLFIHQCIQNYTPG--AHLTI 
BdoPB           FLIRCLRMDDKSIRPTLR--G-------NDVFTPVRKIWDLFIHQCIHNYTPG--AHLTI 
AgaPB1          EIMKFLRFDEKSTRSQRLQ---------TDKFALISDVFSRFVSNCQTNYVPG--PHISV 
AgaPB2          SITRFIRFDNGSTREQRK--K-------TDKAAAISQIFGILNTNLNSCYKPR--NNLTI 
AgaPB3          VINRFIRFDDSRTRTERK--K-------EDKATAISGVFGMLLKNLQSCYIAG--MNVTV 
AgaPB4          SINRFIRFDDRRTREVRK--K-------MDKSAAISDIFAMLNRNLQACYVAG--SHVTV 
AgaPB5          SISRFIRFDNGQTRQQRK--T-------MDKAAAISDVFQMLYANLKSCYVPG--TNVTV 
AgaPB6          LIMSNFHLSDNERIESPTRL------------DKISPLVQLLINNYQAVYTPG--KDIVI 
AgaPB7          LLLSNFHLADN-STDSQNRL------------YKIAPLIEMLLQNYQTIYTPG--KDIVI 
AgaPB8          ILLSNLHFTDNTSISPKNRQ------------GKIINLMDKLQEKYQKVYTPG--ENIVI 
AgaPB9          HLLHMIVFCNXSSQEQLN----------RPFLSKIQPLVDTLQANFKKHFVPTEEEDIAV 
AgaPB10         ILLKMLHFSNNELEVKSD------------RLSKVSYIIKALNQNFQKYYDPP--ETVSI 
AgaPBD1         FLIRSIRFDDPTAAPDEIE---------GDKLAPIRPIYERIVSNCQKYLRPG--RFLML 
AgaPBD2         ALLGAFCFYDDGTSKTDYKEP-----------GKIGAFIDVLQSKFQALLHLG--EDVVV 
AgaPBD3         QISHYFHGMKQANR-----------------TYDAKPVLDHLVPKFQALYAPK--QQLIV 
BmoPB1          VIKRCLHFIDNATLPVPPT-----------KLDKIIPIIEHLNKKFKSLYVLE--QNIAI 
Pigibaku1       IISRIIRFDNZDDRPARW--Q-------RDKLGVIRTVWDKWVRRLPLLYNPG--PNVTI 
Pigibaku2       TYSKLLRFDDRESRPARR--V-------TDKLAAIRDVWDKWVEWLPYLYN----TMVPF 
Pigibaku3       KLLTKIHFKDNLSVSDDAK---------KDKLWKLRPWLQKLRDQFLCIRPEE--CHAVD 
Pigibaku6       MILRVIRFNNHDTRLGDV--K-------KT------NYKQRYVGZMGZNYLVV--QACSP 
Pigibaku7       KLRQSLKVLIDDDVPEDLR-K-------SDKFWKVRPFLDRILQCCRSQTRPE--CVSID 
TruPGBD1        EIKHFIHFCDNSAPNND------------DRLFKIRLVIDSLLPKFQALPQHQ--MLCVE 



 

 

TruPGBD2        AISRSLHINDPAVETANDLKKGTPG---YDKLCRIKPLYEQILAACYTFFHPY--QHISV 
TruPGBD3        KLTQYLQLCDREFEPGRGERG-------YDGLFKVRPLLDVVENTMWDAYVPN--RCLTV 
TruPGBD4        QIAANIRMGSVTTAECRGAQS-------SDALSIFRPMLEILGGAMWSTYQPN--CSLAV 
TruPGBD5        KILKYFHIVAFR----PSQGS-------NQGLYKIQPFLDSLQQSFSHTFRPS--QTQVL 
HsaPGBD5        KILKYFHVVAFR----SSQ-T-------THGLYKVQPFLDSLQNSFDSAFRPS--QTQVL 
Mmupgbd5        KILKYFHVVAFR----SSQ-T-------THGLYKVQPFLDSLQSGFDAAFRPS--QTQVL 
HsaPGBD1        LIFSNLHFADNGHL-DQ-----------KDKFTKLRPLIKQMNKNFLLYAPLE--EYYCF 
Mmupgbd1p       LIFSCLHFADNKHL-DQ-----------KDKFSNLRPLIKQM-KNFPLVCPPE--EYYCF 
HsaPGBD2        LIFSYLHFADNNEL-DA-----------SDRFAKVRPLIIRMNCNFQKHAPLE--EFYSF 
Mmupgbd2P       LIFSYLCFMGNSGLYDE-----------SDRFAKFRPLIVRMNCHFQKHAPLE--XFYSF 
HsaPGBD3        TIFSNLHVADNANL-DP-----------VDKFSKLRPLISKLNERCMKFVPNE--TYFSF 
HsaPGBD3P1      TIFSNLDVADNANL-DP-----------MDKFSKLQPLISKLNERCMKFVPNE--TYFSF 
HsaPGBD3P2      TKFSNLHVADDANL-DP-----------MDKFSKLRLLISKRNERCMKFVPNE--TYFSF 
HsaPGBD3P3      TIFSNLHVADNANL-DP-----------MDEFSKLQPLISKRNERCMX------------ 
HsaPGBD3P4      XTFSNLHVADNANL-DP-----------MDQFSEWZPLASKLNERCMKFAPNE--TYFSF 
HsaPGBD4        LLFRCLHFVNNSSISAGQSKA-------QISLQKIKPVFDFLVNKFSTVYTPN--RNIAV 
DpuPokey5       FISKHIACASPWDDVDPNSDDPDQEPERPDPIRKIRPLVKRLNERYHACRKPP--RGQSI 
CinPBD1         LIRAMLHFCNDEESSSKNSQK-------HNRLFKVRQLIDVLVPKFSALYKPD--KELAI 
CinPB1          SIRAFLHFNNNENYIPRGQPG-------HDRIFKIRNIVELVTKNFSKHYTPH--KELSL 
CinPB2          KLRRFLHFVDNSTFNSD-N---------PNKLFKIQPVLDAVRNECIKIQPEQ--SHSVD 
CinPB3          AITGFLHFNDNEKLAENIDND---------KLYKVRPVYDLIVARWKALYNLG--EHISI 
CinPB4          VITGFLHFNDNKKLPENIDND---------KLYKILSVYYLIVARWKSLYNFG--DHISI 
CinPB5          LIRSMLHFCNNEDFIPRHEEN-------YDRLFKIRRLVDIIVPKFDQVYKPQ--KQLSL 
DmeCG9839       QLLHCLNFDAPQLQAGRAK-------------VKNSLLLDFINERMEEIYICG--QQLVL 
DmeCG13151      SISECLAGNCGWSEGQK--------------------LWQRLIINCRSYYGCS--SWLTV 
DmLOOPER1m      KIKQCLHFNDNAKQLKKGDCN-------YDKLYKIRPLLRILKXILEKLTQEE---HQSV 
NhaPB           LIHRRLRPFDHTKYDETAPIP--------KVFQCVEEWSDHIQAVSMQIFLPG--SHLAV 
OsaPB           TLKRFYIRKNLCFRYDISKADLK-----KDPAARIRPLINMIKHTSLKYVVLG--RNVAV 
                                                                             
 
TniPB           DEQLLGFR-------GRCPFRMYIPNKPSKYGIKILMMCDSGTK-------YMINGMPYL 
BdoPB           DEQLLGFR-------GRCPFRMYIPNKPSKYGIKILMMCDSGTK-------YMINGMPYL 
AgaPB1          DEQLFPSK-------TRCPFTQFMASKPDKYGQKYWMAVDVDSK-------YVVNIIPYL 
AgaPB2          DEQLFPYR-------GGTGFTQYIPSKPAKYGIKIWWICDSESS-------YPLKGQIYT 
AgaPB3          DEQLFPYR-------GGTGFTQYIPSKPAKYGIKLWWACDAEPS-------YPINGQIYA 
AgaPB4          DEQLYPYR-------GGTGFTHYIPSKPAKYGIKMWWVCDAVTS-------YSIKGQIYT 
AgaPB5          DEQLFAFR-------GGTGFTQYMPSKPAKYAIKVZWVCTLZKAKYIQAWQYQVNRZLYN 
AgaPB6          DESMVPFK-------GCLIFKQYIPTKAHKYG-IKLFKLCCN-E------GYTWSMKVYA 
AgaPB7          DETMVPFK-------GRLIFKQYIPSKAHKYG-IKLFKLCCT-E------GYTWSLKVYA 
AgaPB8          DETLIPWR-------GRLIFRQYIPSKAHKYG-IKMFKLCSS-E------GFTWASKIYS 
AgaPB9          DESLIPGX------RGRTAFRQKQPQYAQQGGNKVFKLCCGT--------GYTYALRVVC 
AgaPB10         VESLIPFR-------GRIVFRQYLKNKRHKYGTKIFKLCFGY--------GYTYNCSFYA 
AgaPBD1         DEQAVQFK-------GKCEFRQILPSAPGRAGFRFHLLVDCETS-------YVSNLEICV 
AgaPBD2         REMLALGR-------DRTSFKQYIPASAHRHGRWALFKLCSL-E------GYTWGLKLCT 
AgaPBD3         SELTIPQDVLNGQQTEPPNHSEDAQGSTPESAKRLRLLCESDTG-------YVLNVELAN 
BmoPB1          DESLLLWK-------GRLSFAQKIATKRPRVG-IKSYELCESRT------GYLWQMEVYT 
Pigibaku1       DEQLMPFR-------GRCPFLQYLPSKPAKNGIKIWAACDATSS-------YAWNLQVYT 
Pigibaku2       RGNLFTYFXCLL-SKGRCPFRQYMPSKPAKYGIQSWVACDAKSS-------YAWKMQVYT 
Pigibaku3       EIMVPFKG-------K-SHLRVYMPAKPHKWSFKMWGRAGQS--------GFLYDFDVCQ 
Pigibaku6       -----------------YCVPQYTPNKPAKYGMKIGAACDAESN-------YAWNMQVCT 
Pigibaku7       EQMMVPFT-------GACPCRQYLPMKLNPVGIKNFICATTD--------GIVLDFDLYQ 
TruPGBD1        KQMVPFKG-------R-SALRQYSPQKPYKWGYKLFVLCDTT--------GLVHSFEIFT 
TruPGBD2        DERMVATK-------ARIGLKRYVRNKPTKWGIKLFVLADSSCG-------YTLNFFVDA 
TruPGBD3        DKCSIVTK-------GRFSPAQYMPAKPLRKGLTVWMLCDSRSG-------YCHRAKIYV 
TruPGBD4        DRALLPSLE------------EGRLKEDAKVQPEVWLLCDSKSG-------YCHRLSIQV 
TruPGBD5        HEPLIDEDPV-----FITTCTERELRKRKKRKFSLWVRQCTS-T------GFICQISVHL 
HsaPGBD5        HEPLIDEDPV-----FIATCTERELRKRKKRKFSLWVRQCSS-T------GFIIQIYVHL 



 

 

Mmupgbd5        HEPLIDEDPV-----FIATCTERELRKRKKRKFSLWVRQCSS-T------GFIIQIYVHL 
HsaPGBD1        DKSMCECF-------DS---DQFLNGKPIRIGYKIWCGTTTQ--------GYLVWFEPYQ 
Mmupgbd1p       DKSMCECF-------DC---DQFLNGKPLQIGYKIWCGTTXQ--------GYLVWFEPYQ 
HsaPGBD2        GESMCEYF-------GHRGSKQLHRGKPVRLGYKIWCGTTSR--------GYLVWFEPSQ 
Mmupgbd2P       GESICEYF-------EHWGGGWVGGVQASALR------EASR--------GYLVWFEPSX 
HsaPGBD3        DEFMVPYF-------GRHGCKQFIRGKPIRFGYKFWCGATCL--------GYICWFQPYQ 
HsaPGBD3P1      DESTFPYF-------GRHRCEQFIGGKPIQFGCKFWCGATCL--------GCICWFZPYQ 
HsaPGBD3P2      NESMVPYS-------GCHRCKQFIQGKPIMFGCKFCCGATCL--------CHICCFQPYQ 
HsaPGBD3P3      DESMVPYF-------GRHWCX-FTQGKPVLFGYKFWCGAICL--------GYICWFQPYQ 
HsaPGBD3P4      DESRVPYF-------GCQGCKZFIWGKPIRFGCKIWCGTTCL--------GYIXGFQLYQ 
HsaPGBD4        DESLMLFK-------GPLAMKQYLPTKRVRFG-LKLYVLCESQS------GYVWNALVHT 
DpuPokey5       DESMVKFK-------GRSVLRQTMKNKPIKSGFKIWSRCCHR--------GYTYKFEIYQ 
CinPBD1         HEMTVACN-------YKS--EQRVRKKPIQWTDKVYALTEAR-T------GYLLEWAIHA 
CinPB1          DEMTIAYK-------ERSSIKQYNPIKP-----KVFVLSEAR-T------GYALQWDLYT 
CinPB2          EQIIPAKT-------KYSKFRQYNPKKPVKWGFKNMVRADSS--------GFMYDFYIYG 
CinPB3          DEGMMKWR-------GRLGFRVYNKDKPIKYG-IKSYILADSHS------HYCWNLDMY- 
CinPB4          DEGMIKZR-------GKLGFRVYNKNKPIKYR-IKSYFLAD--S------HYCWNLGMY- 
CinPB5          DEMTIAFK-------GRSTIKQYNPHKPSKWGYKVFALTEAT-T------GYLLQWEMYA 
DmeCG9839       NEPITLWK-------GALRYQDELPNKFRTNALLLHMLTEQS--------GLVVKILPEI 
DmeCG13151      DETFCAVA---------------KSRMTLCCDARTLYMANAVVS---------------- 
DmLOOPER1m      DEQIIAFKG---------TFLIFFXSKPHKWGLKMFTRAGIS--------GLVYDFTLYV 
NhaPB           DECMIRYT-------DRSDDITVIKSKPDPVGFKIWVIAQYG---------FFIRWIWHV 
OsaPB           DESSIACRS----KFGRHMIVYNAKKPTGKFHFKIYACCCATTW-------LMVGFRLHC 
                                                                             
 
TniPB           G-------------------RGTQTNGVPLGEYYVKELSKPVHG---SCRNITCDN--WF 
BdoPB           E-------------------RGTQTNGVPLGEYYVKELSKPVHG---SCRNITCEN--WF 
AgaPB1          GKN------------------DERPAEERLGDFVVKKLVDPYLN---RGRNVTCDN--FF 
AgaPB2          G------------------LSPSGEREKNQGERVVKDLCHQFRR---SGRNITCDN--FF 
AgaPB3          G------------------LSPSGIREKNQGERVVKDLCRVFRG---SGRNIICDN--FF 
AgaPB4          R------------------LAPSGQRERHQGERVVKDLCRIFRG---SGRSVICDI--FF 
AgaPB5          LSYSLKKLREIZCFLFFFLFKTSGERERNQGERVVKDLCDMFRG---SGRNVVCDI--FF 
AgaPB6          GKN------------------DKEKTKLGVGTNVCFELAEKLM---NEGRTLYIDI--FF 
AgaPB7          GKN------------------NMCKTKMGLGSNISVELANNLM---HEGRTLYIDN--FF 
AgaPB8          GKS------------------SEGIRETGL-AHVCIKLAEKLF---EKGRTLYVDN--LY 
AgaPB9          T---------------------KKAQNESTTDDVIVSLCEALFN---GGHTLYTDS--RY 
AgaPB10         G--------------------KIHEKEKTTPVNVVMKLSEKLLD---KGHTIXAQT--IG 
AgaPBD1         PEN------------------QNPYNLSYAPTDVAMRLTEPVQG---RQKTVILGAG--L 
AgaPBD2         EQR------------------LIG--EAQLANSVCMELCEPLL---NQGRTVYIDN--FH 
AgaPBD3         -------------------------QQLDQVALTDVSIVRPYFG---RWHHVYWGN---- 
BmoPB1          GKGHAHVVQDGEP----EERGQESDEPESATAQIVLNLTRPLF---DKGHTLIMDN--FY 
Pigibaku1       G------------------KPDGGAPEKNPRNESCPRHVSGTQ-----WTQHHMRH--FF 
Pigibaku2       G------------------KPTSGCPEKNQGMRVVLDVTEGLR-----GYNVTCDN--FF 
Pigibaku3       G----------------AQNPESEKSEVGVTGEVVLKMTSTLP--AGKNHKVFADN--YF 
Pigibaku6       G------------------KLPGFTSEKNQGRYMVLEMSESQQ-----GHNITCDN--FF 
Pigibaku7       GSGALR-------------EQVEEPEGLSLGSLAMARLCQTLHR----GTKVYCDR--LF 
TruPGBD1        G----------------EIGPAPGQPDIGASGNIVLKLAQVIP--QNVNHLLYFDH--WF 
TruPGBD2        GKD-------------------PEPTGKGRSYDIVMRILNVPFLG--KGYKLYMDN--FY 
TruPGBD3        GRP------------------VDDEVAASVGYRAVTSLVRGLEG---QFHHVFMDS--FF 
TruPGBD4        G----------------------EKVQQGQGCTVVSELVKGLEG---KHHHLYLAN--SL 
TruPGBD5        KEGQG------------SDGLAALKNKPQLHSLVAKQLCQNIS---GKNSIIFTG--PSM 
HsaPGBD5        KEGGG------------PDGLDALKNKPQLHSMVARSLCRNAA---GKNYIIFTG--PSI 
Mmupgbd5        KEGGG------------PDGLDALKNKPQLHSMVARSLCRNAA---GKNYIIFTG--PSI 
HsaPGBD1        EEST---------------MKVDEDPDLGLGGNLVMNFADVLLERGQYPYHLCFDS--FF 
Mmupgbd1p       EDS-----------------GVDKELDLGPGGNLIMSFADVLLEKGHHPYHLSFDS--FF 
HsaPGBD2        GTLF---------------TKPDRSLDLG--GSMVIKFVDALQERGFLPYHIFFDK--VF 
Mmupgbd2P       --------------------KPDRGLDX---ASMVVRFVDALQEHSCLPNHIFFDK--VX 



 

 

HsaPGBD3        GKN-----------------PNTKHEEYGVGASLVLQFSEALTEAHPGQYHFVFNN--FF 
HsaPGBD3P1      GKN-----------------XNTKHEEYGVGASFTLQFREALIEAHPGQYHFIFDN--FF 
HsaPGBD3P2      GKN-----------------PNTKYEEYGVGASLIHKFSEGLX-THPGQYHFVFDN--FF 
HsaPGBD3P3      GKN-----------------PNTKHZGYGVVESLVRQLSEALTEAHPGQYHFVFDN--FF 
HsaPGBD3P4      GKN-----------------PDTKHEESGVGASLVLHFGEAITETHPGQYHFVFDN--FF 
HsaPGBD4        GPG----------------MNLKDSADGLKSSRIVLTLVNDLL---GQGYCVFLDN--FN 
DpuPokey5       GARFG--------------EKQGRSRNNEAVERVVVDLCQPLTD---QGFVVAFDR--FF 
CinPBD1         GSS------------------RETEKGAS----IVRKLCTRYI---GK-HDIYINTANSY 
CinPB1          GKS------------------EDVDSSVSKTHAIVRKLSQEYL---HKGHDIYMN--SYY 
CinPB2          GKDSK------------QLALSDDATHLQKSAQTVVKLCQHLP--VKQNHQLFFDN--WF 
CinPB3          -----------------------HRVQKTLKETVSQILTSKCH---FLWHSLYMDN--FY 
CinPB4          -----------------------HRVQNXLKETVSQLLTZ-----------LYMDN--FY 
CinPB5          GSS------------------METDEDVSKTHSIVRKLCSGYM---GKQHEVYMN--SYY 
DmeCG9839       VRKED-----------APAWVRNSRQLVEHRNKIVLKLMEGYHG----GRTVYTSK--FY 
DmeCG13151      -------------------------RNQRCPDKDVEQLICDFKT---TGRNVTLGS---- 
DmLOOPER1m      GEG------------------TSPSYGLGISSYVVLYLAESLPK--DKNFKLYFDN--WF 
NhaPB           K----------------------EKPHGAVGVEFQLRSHHHKVG---------------- 
OsaPB           DSDMEDRLRDVIP-AVDAQNLDNRLQFSSSVRQIVLEVTRPIHN---TQRVVNTDN--WY 
                                                                             
 
TniPB           TSIPLAKNLLQEPYKLTIVGTVRSNKREIP---EVLKNSRSRPVGTSMFCFDGPLTLVSY 
BdoPB           TSIPLAKNLLQEPYKLTIVGTVRSNKREIP---EVLKNSRSRPVGTPMFCFDGPLTLVSY 
AgaPB1          TSLELA--KFLKSKKTSLVGTINKARREVPICVKKVKEKLYFTKAFKSD-----DTTLTV 
AgaPB2          TTFNLAKTLMQD-YKLSILGTVNKRRTFVP---FELMVTKGRETESTKFVFQNNVTMCSY 
AgaPB3          TSYNLAISLMED-YKLALLGTVNKRRTFVP---SSFSNPKGREVLSTLFGFSENVAICSY 
AgaPB4          TSYNLASSLMPD-FKLALLETVNKRRTFVP---PMFANPHGREIQSTLYGFSENISICYY 
AgaPB5          TSYNLALSLMLD-YKLSILGTVNKKRTFVP---AFFVKPKGRIPESTLFGFSENVCLCSY 
AgaPB6          TSYELA--LKFLQNKTHVVGTLRFNKKYMPKEVMVSKLK---KGEMISK---EDPNGIVV 
AgaPB7          TSYELA--IQCLK-KSHVVGTLRYNKKYMPKCVMDKPLK---KGEMVSR---EDPNGIVV 
AgaPB8          TSYELA--LTCLDRKTHLVGTLRHNKKSMPRDVLDCKLK---KGEMIX-------VGIVV 
AgaPB9          TSLSMA--TKLLTKRLHLVGIFNPGRPGNPPAVVSKQLAAGETFAMEKS------KSITV 
AgaPB10         TLYELYEAIEKIIRKKLKVGEFIAKENS---------------------------NGITV 
AgaPBD1         TSIDLI--EKLYASRTMAMGEVPKSYPDLPKALIANKGRPEHSTLAAYHD-----PATLV 
AgaPBD2         ASFDLA--QALLANQTHLVGTVRVNGSSMPKDVLLAKLR---KGEIIAR---ENDDGVMV 
AgaPBD3         DGITVAAAETLYANQTLACGTLRNDPDGTVAPERK--------------------SPVLV 
BmoPB1          NAPLLSR-ILKVQHKTDSMGTLRLNREFVPEALKKKTKKNMKEGEVAFS---TT-KDLSV 
Pigibaku1       TSHKLGQELLK--RKLTIVGTIRKNRSELP-PQLLTSKNR--PVKSSQFAYTADTSLVSY 
Pigibaku2       TSYELRQQLLK--RKITMVGTVRKNKPELP-PALLASKKRGLLIKVSLHAHHHS----SF 
Pigibaku3       TSVPLV--QHLKERGIHYIGTIQINRVKDCAMMDEKELKKNGRGSMDFR---VNQDNNII 
Pigibaku6       TSYHLGDEHQK--RKLTLLGTVSRKKPELPRESSXILKMQVRPLHSSIFAFTEKATVVSY 
Pigibaku7       TSIQGA--EZMMKKELYMTGTVMKNCSIAEVTYXDKSMQNAGRGTSTEVS--TEDGKLCV 
TruPGBD1        SSLDLF--VALANKGIPALGTIQQNRLRGCTFSADSEMKNKDRGAFEEQQAVVDDVGIRV 
TruPGBD2        TSPTLFR--DLLSRKIWACGTLRPNMAGYPKKKGNDMTDKTPRGTIRWMR----QGELLF 
TruPGBD3        TSVPLL--QRLLRNGIYACGPTQPGRKGYPEVLRPRNIGKLSQGEFYQCQ-----RGNLV 
TruPGBD4        ASVPLL--QKLLDQGIYASSSFPQFSPILPRELWEEGSLDKPGDFHQKQF-----GPLLV 
TruPGBD5        TSLSLF--SEFSEQDIFCCGLLSTRKSDCTGLPQSMLVCGSTPAQRGQSR-IMMKGSLSL 
HsaPGBD5        TSLTLF--EEFEKQGIYCCGLLRARKSDCTGLPLSMLTNPATPPARGQYQ-IKMKGNMSL 
Mmupgbd5        TSLNLF--EEFEKQGIYCCGLLSSRKSDCTGLPPSMLTNPATPLARGQHQ-IRTKGNMSL 
HsaPGBD1        TSVKLL--SALKKKGVRATGTIRENRTEKCPLMNVEHMKKMKRGYFDFR--IEENNEIIL 
Mmupgbd1p       TPVKLM--SALKKKGVKATGSLCENKTXKCPLMNVELMKKMNXGYFDFI--VEEKEEIFL 
HsaPGBD2        TSVKLM--SILRKKGVKATGTVREYRTERCPLKDPKELKKMKRGSFDYK--VDESEEIIV 
Mmupgbd2P       TSVKLM--SILRGKGVKATGTVCEYRIERCPLKDPKELRKTRRYSFHYR--VEESQEIIV 
HsaPGBD3        TSIALL--DKLSSMGHQATGTVRKDHIDRVPLESDVALKKKERGTFDYR--ID-GKGNIV 
HsaPGBD3P1      TSIALL--DKVSSMGHQATGTVRNDSTDKAPLEZDIVLKKKERGTFDYL--ID-GKGNIA 
HsaPGBD3P2      TSIALL--DKLSSMEHQATGTVRKDRINKAPLESDVALKKKE-IIFNYG--ID-GKGNVV 
HsaPGBD3P3      TSIVLL--DKLSSMGNRATGTVRKDHIEKAPLKLDVALKKKEXGTFHYZ--ID-GKGSLV 
HsaPGBD3P4      TSIALL--DKLSLMGPQATGTVRKYCIDKAPLESAAALKKXDRGKFDYR--ID-GKGSTV 



 

 

HsaPGBD4        ISPMLFR-ELHQN-RTDAVGTARLNRKQIPNDLKKRIAK----GTTVAR---FC-GELMA 
DpuPokey5       TSIALL--DKLRENGVNAVGTILPSRVNQPIMTKNESNLRPDEFAAKFGG-EPGTCRKGI 
CinPBD1         TNRNLA--KEFVSQTNGSG-----------GIPGELKTINEKNNP--------------- 
CinPB1          TNPYLA--NELSKLKTGVCGTISATR---KGMPESLKKKNLKTKKGDDPI-FLRSGDLLA 
CinPB2          TTLDLL--IYLKEIGINACGTIRGN----------EDLKKNGRGAVDFR--SDFNSGILV 
CinPB3          NSVSMS--QMLLAFQIHSVGTLRSNRG-EPREIRTPPNQ-MKKGDIIAR---QN-QSVTV 
CinPB4          NSVSMS--QIXLAIZIHSVVTLRSNRE-EPCEFZTPPIQ-MKKGDIIAR---QN-KSITV 
CinPB5          SNPYLA--KEFKEKKTGICGTINCNR---KGMPDELKKKNLKTKKGDDPV-YMLSGDILC 
DmeCG9839       GSYGLA--QELAKKSTYCTGLLDRNRYGNSKALVHQRLDSNSISTSYATS-------LMM 
DmeCG13151      RYLNLTQCEQLAQRQISSLGKLEANSPHWPRQWPTESPLFGGSSKLIPLD----GDAVFC 
DmLOOPER1m      TSVILL--ISLKEIGIFATGTVRMIKX----------------------------QPVVI 
NhaPB           ---------QASEEKSQSKPLI-------------------------------------- 
OsaPB           TSVTLM--LSLRDVGLYGRGTIRENSAHFPKAHMFAKKANEPRGSSLQG--VSNTGQMIA 
                                                                             
 
TniPB           KPKPAKMV-YLLSSCDEDASIN---------------EST-GKPQMVMYYNQTKGGVDTL 
BdoPB           KPKPAKMV-YLLSSCDEDASIN---------------EST-GKPQMIMYYNQTKGGVDTL 
AgaPB1          YQGKTKKNVVLLSSMHRDIRTG---------------NDKKSKPETVAFYNSTKYGVDVV 
AgaPB2          IPKKNRSV-LLISTSHYDTKTH---------------GPK-KKPTMMLDYNKYKGGVDTM 
AgaPB3          VPKKNWAV-VLLSTFHYDTEIQ---------------GPK-NKPRMIADYNRSKGGVDNM 
AgaPB4          FLKKNKSV-VMLSTMDYDKDVQ---------------GPK-EKPAMIIDYNKFKGGVDNM 
AgaPB5          VXKKNKCV-ILMSTSHYDMEIT---------------GPK-NKPKMIDDYNKLKGGVDNM 
AgaPB6          LKWRDVRD-VRMISTKHAPVLVSTTSASKP------QRTEKLKPVAVIDYNQGKCGIDKS 
AgaPB7          LKWKDSRD-VRMISTKHVPRLMPVKSAKNP------KSKEKMKPLAVIDYNLGKCGIDKS 
AgaPB8          LKWKDSRD-VRMLSTKHAPYMVQTTKKCYSN-----QPATKLKPLTVVDYNKGKCGIDYS 
AgaPB9          LKWKEKQEEVLLLSTKHSFEMMKIECR----------GSSKRKPRIVIDYRRGKAAIDLA 
AgaPB10         IKWKNKRD-VLMLSTKHSDKMVIAKIKN----------RYVLKPKIIYLNSKKKKN---- 
AgaPBD1         SYVTRRKEVMLLMSSFVDFDSEEQAGEQ---------DEGEQHLKLVELYNRTKTTIRTI 
AgaPBD2         LKWKGTCT-MGLLSTKHSPALVPMESQVRSNRR--WIRVARIQPEAVIAHIQAKGRPDRS 
AgaPBD3         MDGQGKRILSTIHGAAAMQPTEG--------------EPQGPPPACVADLNRHLADLERF 
BmoPB1          VVWMDKNI-VAMISSFHPIEVGGIEK----------YGYYRYKPQVVLDYNFSMGGIDHK 
Pigibaku1       VPKKGKNV-VLMSTLHRDGRMC---------------DQEHHKPEIIMDYNATKGGVDNM 
Pigibaku2       IPPKEKQE-CSSSEHTAQIRZH---------------ZRSWGQEAIILDYNRNKGGVNNL 
Pigibaku3       VRWYDNKA-VNLISSFVGIEPVGNVKRWDRKS---KTHIMVPRPAIVETYNKFMGGVDLL 
Pigibaku6       FPKQNKNV-XYIEYNPTDVSLS---------------TREDKKPQTTLDPGQLD------ 
Pigibaku7       VKWFDKKP-VLMMSAVHGTQPEDTCQRWDKIQ-----KKYVSRPSIVREYL-KMGGVDLI 
TruPGBD1        VKWFDNRG-VIVASTFAGAQPVSIIERWERKL---KRNVSVECPSIISLYNKFMGGVDAL 
TruPGBD2        VKWLDARQ-VNMCSTMHKAYSNDTAMRKVKNAKGEWTVKRVPIPGCIKDYNQHMGGVDLS 
TruPGBD3        ATVTRDLKVVSCLSTNSAPGIVGISPDQREGE-----AHGDEERDSMESSGASYGHAATF 
TruPGBD4        TRWRDMKEMGCLSTNAAPGEHDTVWRRSQTKVG---ELDPVHRPLAFRLLQENMRGVDIC 
TruPGBD5        ISWYNKGH-FRFLTNSYSPTRQGMIIKRKSGE--------IPCPLAVEAFAAHLSYICKY 
HsaPGBD5        ICWYNKGH-FRFLTNAYSPVQQGVIIKRKSGE--------IPCPLAVEAFAAHLSYICRY 
Mmupgbd5        ICWYNKGH-FRFLTNAYSPVQKGVIIKRRSGE--------IPCPLAVEAFAAHLSYICRY 
HsaPGBD1        CRWYGDGI-ISLCSNAVGIEPVNEVSCCDADN---EEIPQISQPSIVKVYDECKEGVAKM 
Mmupgbd1p       CRWHGDGF-ISLCSNAVXIEPVSKASCV-ADD---KEXSFLQVTSIVKLCEECRKGVAKM 
HsaPGBD2        CRWHDSSV-VNICSNAVGIEPVRLTSRHSGAA---KTRTQVHQPSLVKLYQEKVGGVGRM 
Mmupgbd2P       C-----HV-VNICSNVVGIEPVRVPSHHPGAA---KAQAQVHQPSLVKLYQEKARGVDZM 
HsaPGBD3        CRWNDNSV-VTVASSGAGIHPLCLVSRYSQK---LKKKIQVQQPNMIKVYNQFMGGVDRA 
HsaPGBD3P1      CRWNDNSV-VTFASSGAGIDHLCLVSYYSWK---QKKKTQVLQPNMNKVYNWFMGGIDRA 
HsaPGBD3P2      CR---------------------------------------------------------- 
HsaPGBD3P3      CRWNDNSV-VTVASSGAGIHPPCLVHRYSQNNEZLKKXTQVQQPNMIKVYNQCIGSIDSA 
HsaPGBD3P4      CRWNDNSV-VTIASSGAGIDPLCLVSSYSQK---LKKKIQGQQPNMIKXYNQFMGVIHTA 
HsaPGBD4        LKWCDGKE-VTMLSTFHNDTVIEVNNR---------NGKKTKRPRVIVDYNENMGAVDSA 
DpuPokey5       FVWRDTKA-FRVASNYHGSNLVKVRRKQRDGS-----FKTKSCPKAIDDYVNNMGGVDTA 
CinPBD1         ---------VCAKSAVRSSEIKAKSATQKGNKR---SYNDMKKANSKKRYN-YLSGVIPI 
CinPB1          CAWHDVRR-LTMLSTIHNASSTETTIRSKKVDT---GTRTILKPICVAEYNRHMGGVDRM 
CinPB2          TKWYDNNA-VHIGSNFVGIEPMSTIDRWSSEI---KEKVPIQCPQIITMYNKGMGGVDLA 



 

 

CinPB3          LAWKDKRV-VKAISTKHDASVTTITRRQRRGG----EXESVEKPVCIADYNLHMSGVDQV 
CinPB4          LAWKNIRV-VKAISTKPDASLTTITRZQRRGX----EKESIKKPVCITNYNLHMSGVDQV 
CinPB5          CAWHDTKR-LTMLSTIHDAGVSEKSIRSKTSET---GTRMVMKPNCVTEYNKYMGGVDRI 
DmeCG9839       AKWRRRAKSLYCFSSDCLAIYSKEMAMQKTN----------AKPKLIQELEFQLRPGNDG 
DmeCG13151      CGLSSQVDAVQAYEQTSEACQQFYEHSQRFSTAHATPAPLKKQINPFLQLLHFVLNAAAV 
DmLOOPER1m      CKRWSPKAKAYIDISG---------------------------PAIVALYNKGMCGVDLA 
NhaPB           ------------------------------------------------------------ 
OsaPB           ASWMDGSA-VNILSNADSSGMGEVTRMIGKER------VVFPAPKCVAEYNKYMQGVDRL 
                                                                             
 
TniPB           DQMCSVMTCSRKTNRWPMALLYG--MINIACINSFIIYS-HNVSSKGEKVQSRKKFMRNL 
BdoPB           DQMCSVMSCSRKTNRWPMALLYG--MINIACINSFIIYS-HNVSSKGEKVQSRKNFMKNL 
AgaPB1          DQMCRKYSLKSASRRWSVHSFFN--ILDLAGINAWVLYKELTKEN-----ISRRDFLFKL 
AgaPB2          DQCLAHFTTKRKTRRWPLAFFYN--ILDIAAYAAYITYMGNNPHFNSTN-YTRRVYLQQV 
AgaPB3          DKCLFEYSCKXEDKSVAISIFYN--ILDVAAFAAYKIYKENNPNLYNAI-NYRRLFLKDL 
AgaPB4          DKYLSEYSTKRKTNRWPLAFFFN--ILDRAAFAAFKIYKENNLQNCQST-DYRRMFLQQL 
AgaPB5          DKYLSEYTTKRKTNRWPLAFFYN--LLDVAALAAFVLYKENNPQYNTSP-NKRRMFLQQL 
AgaPB6          DQMISYATHSR-RSQKWYHKLALYLLTGTSVVNAHIVYQKANNI-------KIG--IREF 
AgaPB7          DQMVSNATHIR-RSRKWYHKLAMYLLIGTSVVNAHIIYQKINNI-------SIT--IREF 
AgaPB8          DQMVSYATTMR-EGVKWYRKLGIELLLGTSVVNALVVFKTATKR-------NIG--IREF 
AgaPB9          DR-MNAYSLTLCKAMQWYRKLGFDLLLNTALANAYLLYKDATN---------KQVSISEF 
AgaPB10         ------------------------------------------------------------ 
AgaPBD1         QQMCAKHNVVRSTRRWPVAVFFN--LMNLSAINAWCIYCLNHPEEAK---MSRRDFLVTM 
AgaPBD2         DAIGPHITDLR-KGMKWYKQVGLVLLLQVCVTNAWILHRMVTKK-------KLK--LATF 
AgaPBD3         EGLLVEEYLSNASVGWHIRTVLL--LINVALLNAYILFSQTDTG--------SRFTFNVF 
BmoPB1          DQMLSAYPIERSRNIIWYKKLFR-RLLNVSMHNALVMFN-HNRT-------HALRHRE-F 
Pigibaku1       DKLVTAYSCKRRTLRWPLVIFFD--MLDISAYNAFVIWMALNPEWKRVKLQKRRLFLEDL 
Pigibaku2       DKVIGTYSYRSMTAHWPLIIFHN--IIDVSSYNAFVIWREINPSWMSRKQNKRRVFLEQL 
Pigibaku3       DMLSALYKFSF-RSRRWYMYIWW-HTVTVAVINAWKFYRRDQKKL---EPQMKPMGLRRF 
Pigibaku6       ------------------------------------------------------------ 
Pigibaku7       DRMISYYCMSTRTKKWTMRMLMH--FTDLALANSWLLYRKDLTTZ--DAPRKSIMQFLEF 
TruPGBD1        DALIAYHRIHI-RSKKYYHRLFF-HFVDMAIVNSWLLYRRDCESLG--VPRRKRKDLLAF 
TruPGBD2        DALISYYNVLHKTLKWYKTLFYH--FVDIATVNAFILHKEMCKLQ-----DRPELKQKAF 
TruPGBD3        APAAVPGEHEGRRPLRPAEGVLPGGPGRARSGGATSCGSTSTCASSTPTSSSGRAEGARR 
TruPGBD4        KQLLACNPLGGIPQDKHWRNLFW-FLVNLSIVNAFIMLRESRKDSPPPWVQDGLFTQVIF 
TruPGBD5        DDKYSKYFIFHKPNKTWQQVFWL--SISIAINNAYILYKMSDAYA-----VKR-YSRAQF 
HsaPGBD5        DDKYSKYFISHKPNKTWQQVFWF--AISIAINNAYILYKMSDAYH-----VKR-YSRAQF 
Mmupgbd5        DDKYSKYFISHKPNKTWQQVFWF--AISIAVNNAYILYKMSDAYH-----VKK-YSRAQF 
HsaPGBD1        DQIISKYRVRI-RSKKWYSILVS-YMIDVAMNNAWQLHRACN--------PGASLDPLDF 
Mmupgbd1p       DQXISKYRVGL-RSKKRLWVLVS-YMVDVAMSNAWQLHRICN--------PGSPLDLPGF 
HsaPGBD2        DQNIAKYKVKI-RGMKWYSSFIG-YVIDAALNNAWQLHRICC--------QDAQVDLLAF 
Mmupgbd2P       DQNIAKYKVKI-XGKKWYLSFTS-YVIDAALNNVWQLHRMCC--------QDRQGDLLAF 
HsaPGBD3        DENIDKYRASI-RGKKWYSSPLL-FCFELVLQNAWQLHKTY---------DEKPVDFLEF 
HsaPGBD3P1      DKNFDKYQAAI-HGKNWYSSXLL-FCFKLVLQNAWZLHKTX---------DEKPVDFLEC 
HsaPGBD3P2      ------------------------------------------------------------ 
HsaPGBD3P3      DENIDKYRASI-HGKEWHSSPLL-FCFELVLQNAWQLYKTY---------DEKPIDFLEF 
HsaPGBD3P4      DENINKYQASI-CGNKZYXSPLL-FCFKLVLQNAWQLHKAY---------DEKPVDFPEF 
HsaPGBD4        DQMLTSYPSERKRHKVWYKKFFH-HLLHITVLNSYILFKKDNPE-------HTMSHIN-F 
DpuPokey5       NQLRSYYERDRKAKKWWHRLLYS--LLETCLVNSWICFN--------------------- 
CinPBD1         FRQLN--LFRHKTVKWSLRIFEN--LAQICVVNSYILYTSKTSDS-----SDK-MDLKKY 
CinPB1          DQRMKTYIFPHRSHKWYMRIYDG--IISIAMVNAHIISFSCPSSS-----NKKPKSLKQF 
CinPB2          DMLISLYRTEV-KTRRWYIKIFW-HCIDIAKVNAWLLYRRHCNEMS--ISKKSQRTLLNF 
CinPB3          DQM-ISYYPCHRKSLKWTKKVFF-YFMTISVHNAYILYKSKSSA-------KSCKTLYSF 
CinPB4          DQMKIVYYLCHHKSLKWTKKVFFFYFIKISLYNAYILYKSKSMA-------KLYKILYSF 
CinPB5          DQRIRTYLFPHRSRKWYMRIFDN--LIQICLVNSHVIYNTLPSGS-----NEKKLTLKFY 
DmeCG9839       RHHLIHYQAACKELKANIKLTIF--LLNILVYNAYLLYFANGQNAR----VGHLKSYSEF 
DmeCG13151      NAWILLRLSPKGDAAMDQRDFQRQLGLFLTQQRLQRRLQRRSTSTS----LVMRLQICEI 



 

 

DmLOOPER1m      DMMMELYKINNRSTFFIVAWEYSLQKLRYRIGNNSSZZPQNKNIFS--LSNFNRKLPMNF 
NhaPB           ------------------------------------------------------------ 
OsaPB           DQLRAKYSLADGHSMQKWHKKLALAFIDIARVNAYVTKCLRDDKP-------LRNQHRQF 
                                                                             
 
TniPB           YMSLTSSFMRKRLEAPTLKRYLR----------DNISNILP------------NEVPGTS 
BdoPB           NMSLTSSFMRKRLEAPTLKRYLR----------DNISNILP------------NEMPGTS 
AgaPB1          GEELAEEYVENKSANAN--------------------------------LPMTNAGGSRR 
AgaPB2          AEQLGMDEIVSRSQNAQIMRHFG----------PRSGIESMLGKPINPV--VVNVPHVSE 
AgaPB3          CEQLCTKEIQRRSENTQIMRHFG----------PRSGVESMLGQSLASTLRQHVDAYSEE 
AgaPB4          SEQLTMPVIQRRSENVQLMRHFG----------PRSGVESMLGGPLIALSKKNTTKDVEE 
AgaPB5          CEQLAMPEIEIRSTDIQIMRHFG----------PRSGIEAMKGGPIKSP--DTNETMTPT 
AgaPB6          REKIVHEWLCSEYPDIEE------------------------ENNKNNHYLQKRKNSSNK 
AgaPB7          RELVVQEWLC----------------------------------------LENLKPTPN- 
AgaPB8          REMIASELLQLPVKNTTK------------------------XSATRKSCFSHPSRFQWE 
AgaPB9          RKELTVHLTQFYPAETIDP----------------------------LSMVETMIGFKTQ 
AgaPB10         ------------------------------------------------------------ 
AgaPBD1         ALELLRPQARRRLDSKTLPR---------------------LLRQRIGLFLGISREEYET 
AgaPBD2         REQLVDQLVPLPNPTVERGLS--------------------GGEKKYTHHLEVRTDGNGR 
AgaPBD3         RLAVAREWVGASEPLEEP---------------------------------TKFLPLIRG 
BmoPB1          RLQLAKQLLQSSRSAAPSRS---------------------LAPAARPEPAACIRDMHLP 
Pigibaku1       GKALVRPQIERRKHIPRTPASAA----------MVRRIQKENAGALSTQPTEPQSAEPEV 
Pigibaku2       GKALATPLIERRKHVPRTEASAA----------VVKAIQS--AGAP-DQPEVPATTATSP 
Pigibaku3       QALVGTSLTSAGKTKIKCGRPPSS---------PEAT---ATPPRKRPSCSVP-LDMRRD 
Pigibaku6       ---------------PQQHPSAI----------IGKVKLR--------------STSSGH 
Pigibaku7       RVEVARTFLAQQYSQEDDADFPEL--------SEGEDDSTQGKRRPVMAVPHVSVRRRAN 
TruPGBD1        RASVAQALCMEGKDPMRQKRGRPS---------LDVDGQFEIKKRRGPAKAIPPQEVRSD 
TruPGBD2        REQLILSLAGIGSTPRRSAPQNHPGLAVAAPAAPSSSQVPDTTPPTAPASSHLPAYFVEH 
TruPGBD3        PPGFNGKQFTQRHFRVRLAQQLIG--------------DYQGARGMERAARKRHADSPVE 
TruPGBD4        RKRLGNQLAKCGQKYLDPGE---------------------MARSRTSIGPTEELVKERH 
TruPGBD5        GERLVRELLELDDCSPTQ------------------------------------------ 
HsaPGBD5        GERLVRELLGLEDASPTH------------------------------------------ 
Mmupgbd5        GERLVRELLGLEDSSPAH------------------------------------------ 
HsaPGBD1        RRFVAHFYLEHNAHLSD------------------------------------------- 
Mmupgbd1p       QKCVACFRLGHDANLSD-------------------------Z----------------- 
HsaPGBD2        RRYIACVYLESNADTTS-------------------------QGRRSRRLETESR---FD 
Mmupgbd2P       RRHVASGASGEQXQTSS-------------------------QGRRSWRVETESR---LD 
HsaPGBD3        RRRVVCHYLETHGHPPE-------------------------PGQKGRP-QKRNIDSRYD 
HsaPGBD3P1      RWRVVCHYLQTHGHPPE-------------------------PGQKGRPSQKHNIDSHYD 
HsaPGBD3P2      ------------------------------------------------------------ 
HsaPGBD3P3      GZ---CHYLETHGHPPE-------------------------PGRK-------------- 
HsaPGBD3P4      HRRVVCHYLKTHGHRLK-------------------------PGR-KRPSQKHNTDSYYD 
HsaPGBD4        RLALIERMLEKHHKPGQQHLR--------------------GRPCSDDVTPLRLSGRHFP 
DpuPokey5       -DMVRSQMAEIKTSNTQ------------------------------------------- 
CinPBD1         IEACVSGLLVDYNPHITEKWRP-------------------PQPGTVLSRILPPQYVHKI 
CinPB1          IEEIASELLNGYTSARKRAGKQ-------------------QSP-LHFKRLIPFQHQHFL 
CinPB2          VVDISDNLLYRNSCSTP-TRGRPS---------NKRKLENDTLPGKKPFTPTPNEILRFD 
CinPB3          ILTLVSQLCQQDRLQPQIDDE--------------------NLAGPPPKSPRIDSTKRLK 
CinPB4          ILKLVSQLCQQDRLQAEVDDD--------------------TVAGPPPKSPRINSSNRLK 
CinPB5          IQECITGLLQEYTPG-VLSPRR-------------------KSK-DTISRIVPDQYYHKL 
DmeCG9839       RVIIIKSLLREEVTNEPVTSIQKP-----------ETYERSKNKPVPEPRLKTILHEPML 
DmeCG13151      LGQSSQRLLSEATGEAKLTHSVG---------------VLTPDKMSLPLGINLASRYGEK 
DmLOOPER1m      YIPLALLHLKKETSKNKZRTRKLS--------------SIIGIPKQCLFASIKEVQIFDK 
NhaPB           ------------------------------------------------------------ 
OsaPB           MIELASELITGKWNDTVENEGMVFADDQLSTTSRSTTGYPKAPSTVASPTPPCDVVLSLT 
                                                                             
 



 

 

TniPB           DDSTEEPVMKKRTYCTYCPSKIRRKANASCKKCKKVICREHNIDMCQSCF---------- 
BdoPB           EDSTEEPVTKKRTYCTYCPSKIRRKATASCKKCKKVICREHNIDICQSCF---------- 
AgaPB1          RYKVQTSCHEGKSANECFTCNRPVCKKCTKRISYVCVSCEPGSDEAM------------- 
AgaPB2          ERDVTG-RIQQKGKCHLCVKRRATRKECSLCCKPVCVEHSSNKVVCKNYVSTTNT----- 
AgaPB3          IRDASG-RLKHKGNCYICKKRRSTRKSCGKCEKPVCASHSSNRIYCNQCK---------- 
AgaPB4          -RDVSG-RIKHKGNCYLCVKKRSTRKSCSTCKKPICTLHSVIKTSCKPCD---------- 
AgaPB5          KRDASG-RVKHTGTRFLCVKKRPTRKVCDZCKKPVCTQHSKIITKCDHC----------- 
AgaPB6          TLRRMCVNCYIKMLQCSSRKDVHRNAKVHNNVLWQMAKYTSNVHELFQRVPLMLFEQLWC 
AgaPB7          DIVENFVDNYVVEETFVPAACMEENGSEKCYV---------------------------- 
AgaPB8          KMRRACKRCYNNDRQSMGRSKVRETVKRSFTNCPSCPDQPQLCDECFKIVHQK------- 
AgaPB9          HYFERKPGVTHTVRRYCKQCYAENVARLGRTKSKIVTKKVATYCRNCEG----------- 
AgaPB10         ------------------------------------------------------------ 
AgaPBD1         VPVVERQGGESRGRCYLCGRARNKTTRISCHSCGKYTCNAHCAQLCRTCYMDDCASEQQE 
AgaPBD2         TVRRSCANCYAESRKTMSHYEAGRNKKATTTFCGSCPKQPQLCMPCFNKLH--------- 
AgaPBD3         RKRKFLPLIPGRKRKETGLHNRVPKHPARN------------------------------ 
BmoPB1          -------GKNTKKQRCKLCYSAKVQR-------STVWRCTLQCHLCIV------------ 
Pigibaku1       NVZXVVNSSNKKKRCEVCGPKMDRKTQYTCIKCKKYICNTHTVKLWPSCVV--------- 
Pigibaku2       AR------ASKRKRCQFCPQKKDCKPHTVCCKCKKYICKSCALAYCPTCAN--------- 
Pigibaku3       GIDHFPTWET-RQRCKHCTGNHFSHVYCEKCKVHLCLNKEINCFSAYHKVK--------- 
Pigibaku6       RZ-------KEGKRCQVCPSREDNKTSTSZLNFKNYICR-PTVTFCPSCGEQZ------- 
Pigibaku7       AHLPEMISLKNAARCRAAGCTGRTRVRCVTCKVFLCLQTELNCYAAFHTZ---------- 
TruPGBD1        AVGHWPVVENGRQRCKLPNCKGQTVYKCAKCNVHLCLNKVNNCFCEFHK----------- 
TruPGBD2        MNDVTPRFRATLGRRTCVLCKRKSPVYCSTCKKTLCFTSLRNCYRDWHRSNSICT----- 
TruPGBD3        YGHRLERMSERSRRCRNCTNKGLRHESVFGCKICNVHLCRGGCFSEFHK----------- 
TruPGBD4        RLAKISTFSKRCKNCNLKNLRHESVYGCSTCGVNLCKQPSCFWEFHGLPPLHKGCN---- 
TruPGBD5        ------------------------------------------------------------ 
HsaPGBD5        ------------------------------------------------------------ 
Mmupgbd5        ------------------------------------------------------------ 
HsaPGBD1        ------------------------------------------------------------ 
Mmupgbd1p       ------------------------------------------------------------ 
HsaPGBD2        MIGHWIIHQDKRTRCALCHS--QTNTRCEKCQKGVHAK----CFREYHIR---------- 
Mmupgbd2P       MIGHWIVHQDKRIPCALCHS--QTNTRCEKCQKGVHAK----CFQEYHFP---------- 
HsaPGBD3        GINHVIVKQGKQTRCAECHK--NTTFRCEKCDVALHVK----CSVEYHTE---------- 
HsaPGBD3P1      GINHMIVKQGKQTRCAECHK--NTTFRCEKCNVALHLK----CSVEYHTE---------- 
HsaPGBD3P2      ------------------------------------------------------------ 
HsaPGBD3P3      ------------------------------------------------------------ 
HsaPGBD3P4      GINHGIVKQGMQMWYAECHK--NNTFQCEKCDVTLHVK----HSVEYHTGQ--------- 
HsaPGBD4        KSIPATSGKQNPTGRCKICCSQYDKDGKKIRKETRYFCAECDVPLCVVPCFEIYHTKKNY 
DpuPokey5       ------------------------------------------------------------ 
CinPBD1         IKIDKKPQCVVCSDSRRKLGRRQTSFMCEKCNVALCVVPCFHRYHTLKNYRVCHLDM--- 
CinPB1          GK--TTRKSCQCCN-------KQTMTLCKKCNVSLCALDCFERYHSLQEYRMK------- 
CinPB2          QISHWPEPRSQRGRCRLCKS-GYSQIYCSKCHVCLCLKSSNNCFKEFHCKN--------- 
CinPB3          ---------GGFKKHVIALYPPTKKKAAAQRPCRACMKNGCRKDTILL------------ 
CinPB4          ---------GGFKKHVIVLYLPTKKKTAAQRRCRVCMKNSCRKDARYYCAYY-------- 
CinPB5          IKEESSKPNCAVFF-------LSVZANTRDYPNDLKCKQAIRGKSREKDFWYICLEITIZ 
DmeCG9839       IQQNGKPAKKNCRYCHKGGMLQFSRYMCNTCPDKPGLCQEPCFLLWHEQLKKVIRQTIGR 
DmeCG13151      HRRCKPCARNKRGTKSRTRCQQCLQHRCGNHLISRCYECVGILPGQLPEGNMVDEGAT-- 
DmLOOPER1m      SYXEHWVVFGERGRCRLCKT-ATPMTKCLTCKVHLCCNNNKNCFFVIPHLNCHYKEKYFI 
NhaPB           ------------------------------------------------------------ 
OsaPB           RFPEATRGKRGCKVCMFEGRTWTMKTLYCIRHNVCLCTKSYSLNQSLADVVCPHTDWTSW 
                                                                             
 
TniPB           ------------------ 
BdoPB           ------------------ 
AgaPB1          ------------------ 
AgaPB2          ------------------ 
AgaPB3          ------------------ 



 

 

AgaPB4          ------------------ 
AgaPB5          ------------------ 
AgaPB6          ------------------ 
AgaPB7          ------------------ 
AgaPB8          ------------------ 
AgaPB9          ------------------ 
AgaPB10         ------------------ 
AgaPBD1         ------------------ 
AgaPBD2         ------------------ 
AgaPBD3         ------------------ 
BmoPB1          ------------------ 
Pigibaku1       ------------------ 
Pigibaku2       ------------------ 
Pigibaku3       ------------------ 
Pigibaku6       ------------------ 
Pigibaku7       ------------------ 
TruPGBD1        ------------------ 
TruPGBD2        ------------------ 
TruPGBD3        ------------------ 
TruPGBD4        ------------------ 
TruPGBD5        ------------------ 
HsaPGBD5        ------------------ 
Mmupgbd5        ------------------ 
HsaPGBD1        ------------------ 
Mmupgbd1p       ------------------ 
HsaPGBD2        ------------------ 
Mmupgbd2P       ------------------ 
HsaPGBD3        ------------------ 
HsaPGBD3P1      ------------------ 
HsaPGBD3P2      ------------------ 
HsaPGBD3P3      ------------------ 
HsaPGBD3P4      ------------------ 
HsaPGBD4        ------------------ 
DpuPokey5       ------------------ 
CinPBD1         ------------------ 
CinPB1          ------------------ 
CinPB2          ------------------ 
CinPB3          ------------------ 
CinPB4          ------------------ 
CinPB5          ------------------ 
DmeCG9839       SE---------------- 
DmeCG13151      ------------------ 
DmLOOPER1m      FCDL-------------- 
NhaPB           ------------------ 
OsaPB           QKYNDYYLPNGIFDEHGR 
                                   
 



 

 

Supplementary Data File 3.  NEXUS/PAUP file of amino acid sequences of the 50 piggyBac –like 

sequences used for phylogenetic analyses. 

 

 



 

 

#NEXUS 
BEGIN DATA; 
dimensions ntax=50 nchar=798; 
format missing=? 
symbols="ABCDEFGHIKLMNPQRSTUVWXYZ" 
interleave datatype=PROTEIN gap= -; 
 
matrix 
TniPB       -----------------------------MGSSLDDEHILSALLQSDDEL 
BdoPB       -------------------------------------------------- 
AgaPB1      ---------------------------------MFISDKESTCQGPGRKH 
AgaPB2      -----------------------------MTDIEWLELSPAELESLSDAD 
AgaPB3      -----------------------------MADIEW--LTPEELSMMSESQ 
AgaPB4      -----------------------------MEEIEW--LTPEELSNLTEEE 
AgaPB5      -----------------------------MESNDW--LSIQQLDELSLEE 
AgaPB6      -------------------------------------MNTHTDFDTHMDL 
AgaPB7      -------------------------------------MDTNTEIHPALS- 
AgaPB8      ----------------------------MFEANMPKLIEAQSGDEEDIRI 
AgaPB9      -------------------------------------------------- 
AgaPB10     -----------------------------------------------MLE 
AgaPBD1     -------------------------------MGDAMHVQWLSEETEEVPE 
AgaPBD2     ----------------------------------------MADNLNNIPN 
AgaPBD3     ------------------------------------MFPLPSNCDPVFTM 
BmoPB1      -------------------------------------------------- 
Pigibaku1   --------------------------------MAKRNSAQRALELILEDR 
Pigibaku2   --------------------------------MSARYNAEEALELIFT-- 
Pigibaku3   -----------------------------------MVVCLYVLALRLT-- 
Pigibaku6   --------------------------------MSG--YGPEALKMWDT-L 
Pigibaku7   -------------------------------------------------- 
TruPGBD1    ------------------------------------MRATSVYATRVR-- 
TruPGBD2    --------------------------MQHVKSLIISFIYREDTSYEDSSE 
TruPGBD3    MATARKGRELVTILETSADAESSTACDGRESPLNLSADVKWFEIPYRKPD 
TruPGBD4    --------------------------------------------CVEPDI 
TruPGBD5    -------------------------------------------------- 
HsaPGBD5    ----------------------MPDYRTRALFVQSTLGDSAGPELQLLSI 
Mmupgbd5    -------------------------------------------------- 
HsaPGBD1    -------------------ECAPQIPCSTPIATERTVAHLNTLKDRHP-G 
Mmupgbd1p   ----------------------------SPSPTEKAVSTLNTVGSCHPPH 
HsaPGBD2    -------------MASTSRDVIAGRGIHSKVKSAKLLEVLNAMEEEES-N 
Mmupgbd2P   -------------------AVPARRGAHWTVRSPKLLQVLTALEEGEF-G 
HsaPGBD3    -----------------------------MPRTLSLHEITDLLETDDS-- 
HsaPGBD3P1  -----------------------------MPQTLSLHEITDLLETDDI-- 
HsaPGBD3P2  -----------------------------MSQTLSLHEITX-LNTDDS-- 
HsaPGBD3P3  -----------------------------MPZTLSLHEITDLLETNDS-- 
HsaPGBD3P4  -----------------------------MLQTLNLHETIDLLKTDN--- 
HsaPGBD4    -----------------------------------MSNPRKRSIPMRDSN 
DpuPokey5   ---------------------------------MQKKADAKKVAQHKAAN 
CinPBD1     -------------------------MAVKGVSADETIWSFLEAES-EKDK 
CinPB1      ------------------------MFTVRTFSVEEAAAICCDVDSCDENM 
CinPB2      -----------------------------------MMQLQLILSGDVS-- 
CinPB3      ---------------------------------------------MFSAT 
CinPB4      ---------------------------------------------LFFAT 
CinPB5      -------------------------------------------------- 
DmeCG9839   ----------------------------------MSSSGRKRKQQLKPRQ 
DmeCG13151  ------------------------------MECVLDEELLANIKCSDQEE 
DmLOOPER1m  --------------------------------------MEDISTVLEKNL 
NhaPB       ---------------------------------MRGTKSLIPEGIPANSP 



 

 

OsaPB       -------------------------------------------------- 
 
TniPB       VGEDSDSEISDHVSEDDVQSDTEEAFIDEVHEVQPTSSGSEILDEQNVIE 
BdoPB       -------------------------------------------------- 
AgaPB1      TYVADIGTGPSKETCRASSTRQATDSNAGRTPRVVPAKSKKDQVDIQSKE 
AgaPB2      KLNYRQKILDELTEQ-------VVGYLEEDD--IASIAN-FDDSDVEDIE 
AgaPB3      KSAY-ERKMCDFLRN-SEDCEVESIYNDEEDQSIFVLDN-ICDSDAEEIQ 
AgaPB4      RTAYTQQKIHEFMEYGSEDENMISAVVEEDE--IPVFDQVIIDSDAEEVQ 
AgaPB5      RERYNQQRLQEMAEEGSDEEVLLFPSTGEDQNDCLVSGA-LNDSDAEELQ 
AgaPB6      ETLTDLDTHTDIYSDTDTDTDTNVSYDSDQLDEILKEL------------ 
AgaPB7      ---------SNMETDSNTDMDTEVSYNSNELEEILKEI------------ 
AgaPB8      PKKNTRNRIVSSDSESDNYDGSDCDCDESSLPDVFREM------------ 
AgaPB9      -------------------------------------------------- 
AgaPB10     EQEDTDFSSFGFVVPRRKQRRVLRFFYQLKMKKLVSEK------------ 
AgaPBD1     NEEDMLYEDVEYIEEYVHFPDGPESNVSGSVAVQNEESTG---------- 
AgaPBD2     CFPNNEDSSSDSDHDAKSDESDMENNIEEVMQASIMEE------------ 
AgaPBD3     AALGPYVVIEPLDSEYVVNDTGPAACAEATPNTDGGGEP----------- 
BmoPB1      -------------------------------------------------- 
Pigibaku1   EVFDDDVEGEDSEEEVSEFEDHISENSESDS----DSEEDDEIEHQPVPK 
Pigibaku2   HVQQDSSDSEEEVEDLSEEEDGEEYNPEHDE----SSSEE---EENPEAE 
Pigibaku3   -GVQSRVYPASAHCAGIGSS----------PPATLSGG--------TSG- 
Pigibaku6   CISQPLMELZKKPIMLEVNLTRFSFCVIQRT----SYSFFFFMKFGDFFS 
Pigibaku7   -------------------------------------------------- 
TruPGBD1    -GPRARNVPLDSDDSCLSDSGDSDEEYTPGPGDEPSGS--------SSDE 
TruPGBD2    EEWNSSATKRGAVGKHRCSDSVSPLSMSLRSPSKRKEERCMCCPGPPRKR 
TruPGBD3    SDEEEEVREEEEEDDGGVGGGEGENGFAAAAAEPADAASFIAGGGCNIIL 
TruPGBD4    PFCDAEVQSADQRDLLTQNSDLPSSTWKSAN------------------- 
TruPGBD5    -------------------------------------------------- 
HsaPGBD5    VPGRDLQPSDSFTASSSPPPSVWSELEHIRGKSEATTELKRPSLPGSIHS 
Mmupgbd5    -------------------------------------------------- 
HsaPGBD1    DLWARMHISSLEYAAGDITRKGR-KKDKARVSELLQG--------LSFSG 
Mmupgbd1p   DSWAKMHIASLQY----ITQKGR-EKAKFRVIELLQG--------HAFSD 
HsaPGBD2    NNREEIFIAPPDNAAGEFTDEDSGDEDS-QRGAHLPGSVLHAS-VLCEDS 
Mmupgbd2P   SNREEISLAPPDNASGDFADEGSGGEDSEQNGAZLPGWVLRALVVLCLGT 
HsaPGBD3    IEASAIVIQPPENATAPVSDEESGDEEGGTINN-LPGSLLHTAAYLIQDG 
HsaPGBD3P1  IEASARVIQPPENATTPVSDEDSEDEEGVIINN-LPGSLLFATAZLIQDG 
HsaPGBD3P2  IEASTILIQPPENATAPVSDEDSGDEEGGTIKN-LPGSLLRATANLIKXD 
HsaPGBD3P3  IDSSAVVIQQPETAAAPVSVEDSGDEEGGIINN-LPGSLLHTVAYLIQDG 
HsaPGBD3P4  --SSAIVTQSPENATAPVSDEDSGDKEGGTRNN-PPGSLLPATAYLIQDG 
HsaPGBD4    TGLEQLLAEDSFDESDFSEIDDSDNFSDSALEADKIRP------------ 
DpuPokey5   RNWKECKVWGDVGRQSRADDDSPRPQFQERAIQFAPLE------------ 
CinPBD1     GDAAYACSSDESDILMDEFNATS-------------SKNVDAPNHCCLSS 
CinPB1      SLSESTYDSCESDDFIEPILTASPSTSANIQPVSVQDQEVSSTDSDVSSA 
CinPB2      -DVEDIGSSSEDETDNTVQESFQDTVMNISVPDKVESE--------HKKK 
CinPB3      AAAEILMDAGSDLSDLESDHDEDDDVGSFIVPNVADIS------------ 
CinPB4      AATEILLDAGSDLRDZESDHDEDDDVASFIALNVAYSS------------ 
CinPB5      -------------------------------------------------- 
DmeCG9839   DDHRSPVKRRSVDIKSEPLDGYPALADYDLSTADIKPDLTELQLQLVAEQ 
DmeCG13151  EDEDGEKMEVEERLPPVDSTVQSASFNGDDSDPLQEAVCNFPWIFEDSDM 
DmLOOPER1m  EGILERGESIEIDLLENTVIEGCEPDSCVVVDS----------------- 
NhaPB       PKHHQFILIPSMTSPPILEEIQVINPYDDNSFIKEEHS------------ 
OsaPB       -------------------------------------------------- 
 
TniPB       QPGSSLASNR---------ILTLPQRTIRGKNKH---------------- 
BdoPB       -------------------------------------------------- 
AgaPB1      AAKTNRTLEGSLG-------KLAVGSVVEAPDGT---------------- 
AgaPB2      IPQYDYDETD-DEDFDEEYELENAPESYTARDGT---------------- 



 

 

AgaPB3      LPEYNASDSDNDDDFEEAID--PSNS-YKARDDT---------------- 
AgaPB4      LPEYNPLETDSDDDYAESFQ--LSSATYKTHDGT---------------- 
AgaPB5      VPEYNHIQXDSGDEYSEEWLDEYTAEEYKZKNGT---------------- 
AgaPB6      -----------------------ADEEEKEESNI---------------- 
AgaPB7      -----------------------AEEEDMEEEDV---------------- 
AgaPB8      -----------------------ELEEERNHEGL---------------- 
AgaPB9      ------------------------ZSCALSWKLV---------------- 
AgaPB10     ------------------------NIQQFKKNGS---------------- 
AgaPBD1     ----------------------HVIKIESIDHAF---------------- 
AgaPBD2     -----------------------LDEDSQEQATG---------------- 
AgaPBD3     -------------------------------------------------- 
BmoPB1      -------------------------------------------------- 
Pigibaku1   QRRATGPGRQQPSPGPEQASQHGGEIWMSKNSEI---------------- 
Pigibaku2   R-----------------------ETFLSKNGKI---------------- 
Pigibaku3   --------------------------RKZVRESV---------------- 
Pigibaku6   SG---------------------VMNWRAESGHV---------------- 
Pigibaku7   -------------------------------MRW---------------- 
TruPGBD1    DADVPPYAPPSAAGARREAATTQRNRQKVAWETV---------------- 
TruPGBD2    ISNASTLPKVSSSLQAVGVFSSGEKQAEKELARN---------------- 
TruPGBD3    VTGSNGITHDEEEYAEDCYYSTSTNCSDATSNDSDIDFSDLEEEERRSFF 
TruPGBD4    -------------------------SWKHPGDAN---------------- 
TruPGBD5    -------------------------------------------------- 
HsaPGBD5    CLCGVWCGVGKRTPSSLVSSLQDLELLGQRQRQL---------------- 
Mmupgbd5    -------------------------------------------------- 
HsaPGBD1    DSDVEKDNEPEIQ-----PAQKKLKVSCFPEKSW---------------- 
Mmupgbd1p   ESETEEDNEPEVQ-----PERKKIKASSIPEKSW---------------- 
HsaPGBD2    GT-GEDNDDLELQ-----PAKKRQKAVVKPQRIW---------------- 
Mmupgbd2P   QTXEEEEEDPELQ-----PAKKKQQAAGKPQRLW---------------- 
HsaPGBD3    SDAESDSDDPSYAPKDDSPDEVPSTFTVQQPPPS---------------- 
HsaPGBD3P1  SDAESDSDDPSYAHNDDSPGEVPSTSTVQQPPPS---------------- 
HsaPGBD3P2  SDAESNSDDPSYALKFDSPDEDPSTSTAQQLPPS---------------- 
HsaPGBD3P3  SDAESDSDDPSYAPKDDSPDEVPPTSTVQQPPPS---------------- 
HsaPGBD3P4  SDAGSDZDDPSYAPKDDSPDEFSSTSTAQQPPPS---------------- 
HsaPGBD4    -----------------------LSHLESDGKSS---------------- 
DpuPokey5   ------------------------EPGPVLSQFN---------------- 
CinPBD1     DDETTVHTSSKLQKLLNDRSKSKRTVQQTHLEEL---------------- 
CinPB1      CAQPVHPKRAKMTKVKTNRKRPKVTNTSNIPHDL---------------- 
CinPB2      HVYR---------------------WRKRNIPVT---------------- 
CinPB3      -----------------------DSDSESSDDSL---------------- 
CinPB4      -----------------------NSDDDSSDNSL---------------- 
CinPB5      -------------------------------------------------- 
DmeCG9839   QAASNTIRLELEQQESDSDEDGYSELDYQAEDVFC--------------- 
DmeCG13151  LMNEDQLADVVLKKEDSARPAAPKRGRGRPPNNNG--------------- 
DmLOOPER1m  ------------------------CLEKIDPKTL---------------- 
NhaPB       ----------------------HCLWQDDPTQAVN--------------- 
OsaPB       --------------------------MQEPP------------------- 
 
TniPB       ----CWSTSKSTRRSRVSALNIVRSQRGPTRMCRNIYDP-----LLCFKL 
BdoPB       ----------STRRSRVSALNIVRSQRGPTRMCRNIYDP-----LLCFKL 
AgaPB1      ----QWKVVEVNNANGGIVAEVNVIRDVPGPSAYAKRYVVAGAVSSSWRL 
AgaPB2      ----IWTTQ-PPPLRKILMHNVIKDNLASHLKNKSDKDK---SAVDIFKL 
AgaPB3      ----FWHSQ-PTVPRKILSHNILRS--PSSGPTKKTKSL---SIMNTFKL 
AgaPB4      ----IWSSQ-PTIPRKILAHNILRS--SQSGPTLKTEGL---SIIKTFKL 
AgaPB5      ----VWSSEHPGNTHKILAHNILRZ--KNTGPX-KTKVL---SIVHTFKQ 
AgaPB6      ----ELP-SSLETINFTEFLGGQKTFQFTGKGGLKTSHYKNITPGESLSL 
AgaPB7      ----ELA-PSLDAIQWSEFSGRQKSFEFTGKEGIQIEHSGKITAEESLSL 
AgaPB8      ----PQQKSTIQSTAWSEFTGRQKSFAFVEENQLSLPP-LDMTPYNVFQL 



 

 

AgaPB9      ----TRPASPGKRPSGFVASSSDLTIP------------------ASYDR 
AgaPB10     ----NRNETMXSFTHFASTFGAKTNIEKVRN---------CRTVQDFYSL 
AgaPBD1     ----DMLQNSVWSIKPPERTGTMGRKVAHPRPAPVGLAKSAKSPAECLSL 
AgaPBD2     ----RCVNALEARSSWKPWAGKQKPFPFFRKKRLRVDLPAKSTPYEIFSL 
AgaPBD3     ----EQQSDDDDLICLWEEPQTFGIFDEPVGTNVPFDGADERTASEYAAL 
BmoPB1      -------------------------------------------------- 
Pigibaku1   ----EWSSRPRKGPPHKAAN-VIRMQPGPD-MAVTHTR----DIKS-FEL 
Pigibaku2   ----TWSSAEYDQHGRRAEQNVIKMTPGPTRYAVSHAR----DIVSSFYL 
Pigibaku3   ----EEG-------------TEDRCDW---------------TQYMYFKQ 
Pigibaku6   ----GVSLNVCTEFRYVDLRTVISTLPHQSRSNVIKMTPGPKRFASAFQL 
Pigibaku7   ----RATLLIPNLAEFENEDETEHDRNG-------------WTPLNYFEQ 
TruPGBD1    ----KQENSAKEVPVWQDALPDAEAIR---------------LPIQYFRD 
TruPGBD2    ----EPDADRWHDMDEEDFEPPQPRFRPERVPGPQLNRTANYTPLELFQL 
TruPGBD3    CFGDDLDDDCASPDFWGEPDQVISIEPFSAVCGPQHSLGDDADTRDYFRI 
TruPGBD4    ----TKDHRIIPFVESCGPRHFLPKNS---------------DAIDFFNL 
TruPGBD5    -------------------------------------MPDTATALDFFQL 
HsaPGBD5    ----WMESTPRPPYNPFLVPCTPVGKLSAEHGGPTRKMPPSASAVDFFQL 
Mmupgbd5    -------------------------------------MPPSASAVDFFQL 
HsaPGBD1    ----TKRDIKPNFPSWSALDSGLLNLK-----------SEKLNPVELFEL 
Mmupgbd1p   ----TKRDSKPNFPSWSALDSGLLNLK-----------SEKLNPVELFEL 
HsaPGBD2    ----TKRDIRPDFGSWTASDPHIEDLK-----------SQELSPVGLFEL 
Mmupgbd2P   ----TKRDTHPDFGXWEVSDPHIEDLK-----------TKELSLVGLSEL 
HsaPGBD3    ----RRRKMTKILCKWKKADLTVQPVAGRVTAPPNDFFTVMRTPTEILEL 
HsaPGBD3P1  ----RRRKVTKVVFKWQNADLTXHPLAGRVTEPPKGFFSKMRTPTELLEL 
HsaPGBD3P2  ----RRRKVTKIVCKWKXRDLTAQLVAGRITEPPNDLFTEMRTPTEILEL 
HsaPGBD3P3  ----RRRKVTKIVCKWKXADLTAQLIAARVTEPPNDFFTEMXTPTEILER 
HsaPGBD3P4  ----KRRKVTKIVCKGIKAGLTVQPIRGRVTESPNDFFTKMRTPIEILEL 
HsaPGBD4    ----TSSDSGRSMKWSARAMIPRQRYDFTGTPGRKVDVSDITDPLQYFEL 
DpuPokey5   ----RFSNPLGVFKSMLGGEDTLYLLR--------------EATNDYIAE 
CinPBD1     ----SAEDSMEDWVRIVTDYYPEDHNLRET---VMESGMDGVTPLDYLAM 
CinPB1      ----QDFNWEPVNNSFETSFIPQSSSFSETSGYGGDLVLADSTPLDLLGL 
CinPB2      ----DSN--------FQLQKDNIDSIH---------------SPITYFMQ 
CinPB3      ----PPPPPPANVWKSSITQQSLNSFLGQHGPSSHACVSNDDSPLEYFRL 
CinPB4      ----PPQ--PANVWKSTITQQSLNSFLGQQGPSSHACVSNKDSSYECFRL 
CinPB5      -----------------------------------AHTLDNKTPTPS--- 
DmeCG9839   ----QDDMDDYDPDWSSQQTGSRLLFKFPIQQSGLKFGQRFQGPQHYFNQ 
DmeCG13151  --NYTSPCGQLWSVTRSPDISAEDLPLLGQQACGKGPARTVSNAVEAWML 
DmLOOPER1m  ----KWRTRPFVAPESIWEDDKTFDVG------------DIKTTVEFFYT 
NhaPB       -----LPAENDRGTNFKPFHVEIRKFRISPLPPTPLQLFQLFLPISLVEK 
OsaPB       ----DLFVHSDGSTETKLIKEKRKHFD---------------SASSSFFA 
 
TniPB       FFTD--EIISEIVKWTNAEISLKRRESMTG--------ATFRDTNEDEIY 
BdoPB       FFTD--EIISEIVKWTNAEISLKRRESMTG--------ATFRDTNEDEIH 
AgaPB1      IIDN--GILNQIRKCTEIEARRVLQT-------------KNWTLSFAELE 
AgaPB2      FFST--PICEIVIRETNRKADQFCANYNASHP---DSNIQWQPLTPSELD 
AgaPB3      LITP--EICDIIIRETNRKAKQTLEKLQTENP--TAQSRSWNPLTTNEFD 
AgaPB4      LMSD--EMIDIIVRDTNRKAQQIYEREQVTNSGKSASMHTWKTLTKSEFE 
AgaPB5      LVTE--EMCDLIFRETNRKAILCFQNSNESDR---VHSKDWKPLTSSEFD 
AgaPB6      FIND--SVLKLIATETNNYAHKKYANGTKN---KHARGNYWTPTNEHEVK 
AgaPB7      FINN--DILKLIANETNKYAEAKYTR-IIE---KHARGNSWTPTNEGEIK 
AgaPB8      FVDQ--EIIEMIVTQTNKYALQKLDNATLS---QGARMSKWKPTNSAEMK 
AgaPB9      FVSD--HLFEKIATQTNLHAVAQSRCP-------NPSPEAWVATDQQEIK 
AgaPB10     LVTH--ZIFEYISEQTNIYAAQSNNSS--------NRSKKWYPTNKDEIK 
AgaPBD1     FLDA--DVIAMITEYTNEQIKAEQPN--------YARERDANPTDEMEIM 
AgaPBD2     ILDD--KLVAHIALAMNLYMEKKNAQ--------KSKASKWLETNPKEVR 
AgaPBD3     VCDD--ALFDILVKGTNRHRKQWADCMRAG----GQSVEPYRKVTVAEMK 
BmoPB1      ---A--DIIAYIVRETNRYGAQLIRSTIPSK--PNSRLSRWKDVTSDEIY 



 

 

Pigibaku1   FIPD--SIQEIILDCTNLEGRRVFGE-------------RWKELDQTQLH 
Pigibaku2   FITP--AIEKIILEMTNLQGFRKYGD-------------SWKKMDETDLQ 
Pigibaku3   FVTD--EMLQETAEQTNLYSVQ-------------N-ECKSVNTTAKEIE 
Pigibaku6   FIFP---IERIILEMTNMEXRPVFQE-------------KGKPVNQTDLH 
Pigibaku7   FIDR--DLMKTIADCTNAVSLS--------------RSGDLLKTSVDEVY 
TruPGBD1    FFDG--ELLDKIVEQSNLYCTQ-------------QHPNRALNLDRPELE 
TruPGBD2    FFST--TVIDNLVKHTNANGKKKRQ----------AQQKHWHTVTREDMY 
TruPGBD3    LFPD--SLFEHMVEQTNKYALYRQRRS-------GKSDPHWHPTDVREMK 
TruPGBD4    LFPE--TLIELISKETNDHAKICQFLWS--------SFPDWVPVTNSEIR 
TruPGBD5    FVPD--NCIQNMVVQTNMYAKKFQER--------YGSDESWHPVTAEEMK 
HsaPGBD5    FVPD--NVLKNMVVQTNMYAKKFQER--------FGSDGAWVEVTLTEMK 
Mmupgbd5    FVPD--NVLKNMVVQTNMYARKFQER--------FGSDGAWVEVTLAEMK 
HsaPGBD1    FFDD--ETFNLIVNETNNYASQ-------------K--NVSLEVTVQEMR 
Mmupgbd1p   FFDG--ETFNLIVNETNNYASQ-------------K--NVSLEVTVQEMR 
HsaPGBD2    FFDE--GTINFIVNETNRYAWQ-------------K--NVNLSLTAQELK 
Mmupgbd2P   FFGD--GTTSYIVHETNRYAX-------------------TLNLMTQELK 
HsaPGBD3    FLDD--EVIELIVKYSNLYACS-------------K--GVHLGLTSSEFK 
HsaPGBD3P1  FLDE--KFFEFIVKFSNLYAGS-------------K--GVHLGLTSSKFK 
HsaPGBD3P2  FHDD--EVVELIVKYSNLQARX-------------K--GVHLGLTSSEFK 
HsaPGBD3P3  FLDD--KVVELIVRYSNLHARS-------------K--GVQRGLTSSEFK 
HsaPGBD3P4  FHDD--EVVEFIVKGSNLCARS-------------K--DVHLGLTTSKFK 
HsaPGBD4    FFTE--ELVSKITRETNAQAALLASKPPGPK--GFSRMDKWKDTDNDELK 
DpuPokey5   FWSS--RKTPPSRKVGGKPEGRLIG----------PRLPAGGFVTDHELV 
CinPBD1     FLSA--EFWDLLVTETNRHAAQTLRKK--KLK-KGSNLRTWKDTTVAEMK 
CinPB1      FLTN--EFWQLLVDIFKSKLTSYLQKQTDELP-KFSKFRKWSPVTHADIK 
CinPB2      FFPE--SLIRTIVEQTNLYSTQ-------------K-IGVSINTNYSEIC 
CinPB3      IFTD--ELLTLVVEETNRYAAQYLQKTSLS---SKSRAHKWKPVDAEELS 
CinPB4      IFTD--ELLTLVVEVIIRYASQFIZKTSLT---PKFRANKWKPVDAKGMC 
CinPB5      -----------------------------------SRLQRWKDTNIPEMK 
DmeCG9839   VLGNRSKFFSSLAQSCNLKGGE----------------LKSNPTTAEEME 
DmeCG13151  LFDD--EMLRSLLRHINEQMRKRR-----------TATSVQRPLDVVELR 
DmLOOPER1m  LFDT--QLIHLMARQTDIYSLQEHG--------------IELKCTDEEIK 
NhaPB       WVSYTNSWITCLKENGVVDSWNNPMG-------KTSYLHKWEGTTVSEVL 
OsaPB       YLPL--SFWKAVLGETNKYAAAS--------------PAKGKTVTLEELM 
 
TniPB       AFFGILVMTAVRK---DNHMSTDDLFDRSL------SMVYVSVMSRDRFD 
BdoPB       ALFGILVMTAVRK---DNHMSTDDLYDRSL------SMVYVSVMSRDRFD 
AgaPB1      AFLAILYIRGATE---SKGMEIDLMWSEKYG-----LPFCKNVMSRNRFR 
AgaPB2      AYIGILIEAGVTH---SNDLALEELWKTNS------HPLFRASMGLKRFI 
AgaPB3      AYLGILLEAGVTC---SNHVHAADLWKTNS------HPLFRASMSLNWFW 
AgaPB4      AYLGILLLAGVMR---SNYVHSTELWKTSS------HPIFRATMSLQRFR 
AgaPB5      AYIGLLLLAGVX------YMPVTELWKTSS------HPMFRASMSIQRFW 
AgaPB6      KIIGILIWLG-FF---QF-PLEKYWSESP----IFNFSFLKKLISRQRFQ 
AgaPB7      KLLGILIWMG-FH---QL-PMKKCWSTNE----MYNFSFLRNIMCRIRFE 
AgaPB8      KFLSLLLWMG-LV---KVNPVVNYWSKNT----LYNFKLPSTVMSRNRFE 
AgaPB9      RFFGLTWYDC-------XPPLRLYWSDDP----AYVQTFPKSAMSGERYA 
AgaPB10     KLFGLPIWMG-LV---KLPEIRLYWSTKP----IYAQSFPRKIMSRDRFE 
AgaPBD1     ALLGVLYIAGTVR---DGRENIERLFDTKMG---TGLEAVYLTMTSLRYH 
AgaPBD2     KFIGLMIWMD-LV---RVGRLEDYWSESA----LYNFAVPRAAMYRERFR 
AgaPBD3     RYVGLLLVMG-QV---RKDCQHCYWSTNP----LLETPVFANTMSYKRFQ 
BmoPB1      GFXVLMLQSL-VI---DYVEREYWYAVIE----ELQIGNFKEIMTYNRFI 
Pigibaku1   AYFGVLILAGVFR---SKGESAESLWDAETG-----REIFRATMSLENFH 
Pigibaku2   AYLGLLILAGVYR---SRGKAAASLWDAESG-----RPIFRATMPLKHFH 
Pigibaku3   QVLGMYMHMG-LV---QMPCVRAYWEMET------KLPAVCDVMSQDQFL 
Pigibaku6   GYIGMMLLAGGYM---SKGEATTRLWKEENG-----RPIFHAKMX-ETFH 
Pigibaku7   HFFGACILMS-CV---PYPKMRMYWSKSLR------FTSITDRFTRDRFF 
TruPGBD1    QFLGTVVYMS-IF---LLPWSRMYWSSTS------RVQQVAEVMSRDRWE 



 

 

TruPGBD2    SFLSLVLYMG-MV---PLKAMTDFWKGSK----LYRLPFPSSVMPSNRFL 
TruPGBD3    AYVGLNILMG-IN---QLPDTGMYWASDIFIG----NAGFKKTMTARRFE 
TruPGBD4    GFIGLIILMG-IK---NLPDLSQYWSWTHN----DNSYTFYQTMSLIRFR 
TruPGBD5    AFLGFVTSTS-IH---RCESVLSIWSSGF----FSNRS-IALKMSQSRFE 
HsaPGBD5    AFLGYMISTS-IS---HCESVLSIWSGGF----YSNRS-LALVMSQARFE 
Mmupgbd5    AFLGYVISTS-VS---HCESVLSIWSGGF----YSNRS-LALVMSQARFE 
HsaPGBD1    CVFGVLLLSG-FM---RHPRREMYWEVS----DTDQNLV-RDAIRRDRFE 
Mmupgbd1p   CVFGVLLCSG-FV---RHPRMGMYWEIS----DSDQTLV-RNEIRRDRFE 
HsaPGBD2    CVLGILILSG-YI---SYPRRRMFWETSP---DSHHHLV-ADAIRRDRFE 
Mmupgbd2P   CVLGILILSQ-YI---SYPRRLVFWETAP---DSHHRLV-ADAIRRDRFE 
HsaPGBD3    CFLGIIFLSG-YV---SVPRRRMFWEQR---TDVHNVLV-SAAMRRDRFE 
HsaPGBD3P1  CFLGIIFLSA-YV---SAPRRRMFCKQR---TDAHNILV-SAAMRCDRFE 
HsaPGBD3P2  YFLGIIFLSG-YI---SVPRSRMFWEQQXNKPDAHNVLV-IAAMRRDRFE 
HsaPGBD3P3  CFLGIIXLND-YI---SVHRRHTFWEKR---TDAHNILV-CAAMRCDHFE 
HsaPGBD3P4  SFLEIIFLSG-YI---SVPRRHMFGEQX---TDAHNVLAZCTAMRRDCFE 
HsaPGBD4    VFFAVMLLQG-IV---QKPELEMFWSTRP----LLDTPYLRQIMTGERFL 
DpuPokey5   AFFGIQFLIG-YH---RLPELSMFWEQQPD--AGLGLGIIQQAMTRERFK 
CinPBD1     AYFAILLSMG-LC---NTVDMQDYWSASW----ITVTSSISKIMSRVRFT 
CinPB1      AYFAMNLLMG-LC---SKHSIKDYWSMYS----YTNTAGISSLMPRDRFQ 
CinPB2      MFIAIQIKMS-IL---HLPSYLMYWSKEM------RFPPIADSISLKRYQ 
CinPB3      LFLGLTLLTGVVH---KRGKLESYWIKNS----MIETPYFGKCMSRNRYQ 
CinPB4      LFLRLTLVT--SI---KRRNLGSKWSKDS----MIEX-YFGKSISXIZYQ 
CinPB5      AYFVLLLTMG-LC---HKPDINDYWSAFS----VTLTSGYGKIMSRNRFL 
DmeCG9839   IFMALSLLMC-DL---KLEHLSDYWSTNMFYG----LVGFSGKIPLERYQ 
DmeCG13151  AFLGLSYLCGVFRNARHNGPLDELWTLELG------NAIFRASMSLARFE 
DmLOOPER1m  RYIGILLYFG-VL---KLPQFRMAWSKDLK------ITAITDSMPRGRFK 
NhaPB       TMIGVLIYMDVHK----EKTIRSYWNPPKPG-VQRPAHSFIKFISYNKFQ 
OsaPB       RFFGIMFYMT-IV---DKGEYSNYWGEQVED----EIFGVTSTLGLEKLM 
 
TniPB       FLIRCLRMDDKSIRPTLR--E-------NDVFTPVRKIWDLFIHQCIQNY 
BdoPB       FLIRCLRMDDKSIRPTLR--G-------NDVFTPVRKIWDLFIHQCIHNY 
AgaPB1      EIMKFLRFDEKSTRSQRLQ---------TDKFALISDVFSRFVSNCQTNY 
AgaPB2      SITRFIRFDNGSTREQRK--K-------TDKAAAISQIFGILNTNLNSCY 
AgaPB3      VINRFIRFDDSRTRTERK--K-------EDKATAISGVFGMLLKNLQSCY 
AgaPB4      SINRFIRFDDRRTREVRK--K-------MDKSAAISDIFAMLNRNLQACY 
AgaPB5      SISRFIRFDNGQTRQQRK--T-------MDKAAAISDVFQMLYANLKSCY 
AgaPB6      LIMSNFHLSDNERIESPTRL------------DKISPLVQLLINNYQAVY 
AgaPB7      LLLSNFHLADN-STDSQNRL------------YKIAPLIEMLLQNYQTIY 
AgaPB8      ILLSNLHFTDNTSISPKNRQ------------GKIINLMDKLQEKYQKVY 
AgaPB9      HLLHMIVFCNXSSQEQLN----------RPFLSKIQPLVDTLQANFKKHF 
AgaPB10     ILLKMLHFSNNELEVKSD------------RLSKVSYIIKALNQNFQKYY 
AgaPBD1     FLIRSIRFDDPTAAPDEIE---------GDKLAPIRPIYERIVSNCQKYL 
AgaPBD2     ALLGAFCFYDDGTSKTDYKEP-----------GKIGAFIDVLQSKFQALL 
AgaPBD3     QISHYFHGMKQANR-----------------TYDAKPVLDHLVPKFQALY 
BmoPB1      VIKRCLHFIDNATLPVPPT-----------KLDKIIPIIEHLNKKFKSLY 
Pigibaku1   IISRIIRFDNZDDRPARW--Q-------RDKLGVIRTVWDKWVRRLPLLY 
Pigibaku2   TYSKLLRFDDRESRPARR--V-------TDKLAAIRDVWDKWVEWLPYLY 
Pigibaku3   KLLTKIHFKDNLSVSDDAK---------KDKLWKLRPWLQKLRDQFLCIR 
Pigibaku6   MILRVIRFNNHDTRLGDV--K-------KT------NYKQRYVGZMGZNY 
Pigibaku7   KLRQSLKVLIDDDVPEDLR-K-------SDKFWKVRPFLDRILQCCRSQT 
TruPGBD1    EIKHFIHFCDNSAPNND------------DRLFKIRLVIDSLLPKFQALP 
TruPGBD2    AISRSLHINDPAVETANDLKKGTPG---YDKLCRIKPLYEQILAACYTFF 
TruPGBD3    KLTQYLQLCDREFEPGRGERG-------YDGLFKVRPLLDVVENTMWDAY 
TruPGBD4    QIAANIRMGSVTTAECRGAQS-------SDALSIFRPMLEILGGAMWSTY 
TruPGBD5    KILKYFHIVAFR----PSQGS-------NQGLYKIQPFLDSLQQSFSHTF 
HsaPGBD5    KILKYFHVVAFR----SSQ-T-------THGLYKVQPFLDSLQNSFDSAF 
Mmupgbd5    KILKYFHVVAFR----SSQ-T-------THGLYKVQPFLDSLQSGFDAAF 



 

 

HsaPGBD1    LIFSNLHFADNGHL-DQ-----------KDKFTKLRPLIKQMNKNFLLYA 
Mmupgbd1p   LIFSCLHFADNKHL-DQ-----------KDKFSNLRPLIKQM-KNFPLVC 
HsaPGBD2    LIFSYLHFADNNEL-DA-----------SDRFAKVRPLIIRMNCNFQKHA 
Mmupgbd2P   LIFSYLCFMGNSGLYDE-----------SDRFAKFRPLIVRMNCHFQKHA 
HsaPGBD3    TIFSNLHVADNANL-DP-----------VDKFSKLRPLISKLNERCMKFV 
HsaPGBD3P1  TIFSNLDVADNANL-DP-----------MDKFSKLQPLISKLNERCMKFV 
HsaPGBD3P2  TKFSNLHVADDANL-DP-----------MDKFSKLRLLISKRNERCMKFV 
HsaPGBD3P3  TIFSNLHVADNANL-DP-----------MDEFSKLQPLISKRNERCMX-- 
HsaPGBD3P4  XTFSNLHVADNANL-DP-----------MDQFSEWZPLASKLNERCMKFA 
HsaPGBD4    LLFRCLHFVNNSSISAGQSKA-------QISLQKIKPVFDFLVNKFSTVY 
DpuPokey5   FISKHIACASPWDDVDPNSDDPDQEPERPDPIRKIRPLVKRLNERYHACR 
CinPBD1     LIRAMLHFCNDEESSSKNSQK-------HNRLFKVRQLIDVLVPKFSALY 
CinPB1      SIRAFLHFNNNENYIPRGQPG-------HDRIFKIRNIVELVTKNFSKHY 
CinPB2      KLRRFLHFVDNSTFNSD-N---------PNKLFKIQPVLDAVRNECIKIQ 
CinPB3      AITGFLHFNDNEKLAENIDND---------KLYKVRPVYDLIVARWKALY 
CinPB4      VITGFLHFNDNKKLPENIDND---------KLYKILSVYYLIVARWKSLY 
CinPB5      LIRSMLHFCNNEDFIPRHEEN-------YDRLFKIRRLVDIIVPKFDQVY 
DmeCG9839   QLLHCLNFDAPQLQAGRAK-------------VKNSLLLDFINERMEEIY 
DmeCG13151  SISECLAGNCGWSEGQK--------------------LWQRLIINCRSYY 
DmLOOPER1m  KIKQCLHFNDNAKQLKKGDCN-------YDKLYKIRPLLRILKXILEKLT 
NhaPB       LIHRRLRPFDHTKYDETAPIP--------KVFQCVEEWSDHIQAVSMQIF 
OsaPB       TLKRFYIRKNLCFRYDISKADLK-----KDPAARIRPLINMIKHTSLKYV 
 
TniPB       TPG--AHLTIDEQLLGFR-------GRCPFRMYIPNKPSKYGIKILMMCD 
BdoPB       TPG--AHLTIDEQLLGFR-------GRCPFRMYIPNKPSKYGIKILMMCD 
AgaPB1      VPG--PHISVDEQLFPSK-------TRCPFTQFMASKPDKYGQKYWMAVD 
AgaPB2      KPR--NNLTIDEQLFPYR-------GGTGFTQYIPSKPAKYGIKIWWICD 
AgaPB3      IAG--MNVTVDEQLFPYR-------GGTGFTQYIPSKPAKYGIKLWWACD 
AgaPB4      VAG--SHVTVDEQLYPYR-------GGTGFTHYIPSKPAKYGIKMWWVCD 
AgaPB5      VPG--TNVTVDEQLFAFR-------GGTGFTQYMPSKPAKYAIKVZWVCT 
AgaPB6      TPG--KDIVIDESMVPFK-------GCLIFKQYIPTKAHKYG-IKLFKLC 
AgaPB7      TPG--KDIVIDETMVPFK-------GRLIFKQYIPSKAHKYG-IKLFKLC 
AgaPB8      TPG--ENIVIDETLIPWR-------GRLIFRQYIPSKAHKYG-IKMFKLC 
AgaPB9      VPTEEEDIAVDESLIPGX------RGRTAFRQKQPQYAQQGGNKVFKLCC 
AgaPB10     DPP--ETVSIVESLIPFR-------GRIVFRQYLKNKRHKYGTKIFKLCF 
AgaPBD1     RPG--RFLMLDEQAVQFK-------GKCEFRQILPSAPGRAGFRFHLLVD 
AgaPBD2     HLG--EDVVVREMLALGR-------DRTSFKQYIPASAHRHGRWALFKLC 
AgaPBD3     APK--QQLIVSELTIPQDVLNGQQTEPPNHSEDAQGSTPESAKRLRLLCE 
BmoPB1      VLE--QNIAIDESLLLWK-------GRLSFAQKIATKRPRVG-IKSYELC 
Pigibaku1   NPG--PNVTIDEQLMPFR-------GRCPFLQYLPSKPAKNGIKIWAACD 
Pigibaku2   N----TMVPFRGNLFTYFXCLL-SKGRCPFRQYMPSKPAKYGIQSWVACD 
Pigibaku3   PEE--CHAVDEIMVPFKG-------K-SHLRVYMPAKPHKWSFKMWGRAG 
Pigibaku6   LVV--QACSP-----------------YCVPQYTPNKPAKYGMKIGAACD 
Pigibaku7   RPE--CVSIDEQMMVPFT-------GACPCRQYLPMKLNPVGIKNFICAT 
TruPGBD1    QHQ--MLCVEKQMVPFKG-------R-SALRQYSPQKPYKWGYKLFVLCD 
TruPGBD2    HPY--QHISVDERMVATK-------ARIGLKRYVRNKPTKWGIKLFVLAD 
TruPGBD3    VPN--RCLTVDKCSIVTK-------GRFSPAQYMPAKPLRKGLTVWMLCD 
TruPGBD4    QPN--CSLAVDRALLPSLE------------EGRLKEDAKVQPEVWLLCD 
TruPGBD5    RPS--QTQVLHEPLIDEDPV-----FITTCTERELRKRKKRKFSLWVRQC 
HsaPGBD5    RPS--QTQVLHEPLIDEDPV-----FIATCTERELRKRKKRKFSLWVRQC 
Mmupgbd5    RPS--QTQVLHEPLIDEDPV-----FIATCTERELRKRKKRKFSLWVRQC 
HsaPGBD1    PLE--EYYCFDKSMCECF-------DS---DQFLNGKPIRIGYKIWCGTT 
Mmupgbd1p   PPE--EYYCFDKSMCECF-------DC---DQFLNGKPLQIGYKIWCGTT 
HsaPGBD2    PLE--EFYSFGESMCEYF-------GHRGSKQLHRGKPVRLGYKIWCGTT 
Mmupgbd2P   PLE--XFYSFGESICEYF-------EHWGGGWVGGVQASALR------EA 
HsaPGBD3    PNE--TYFSFDEFMVPYF-------GRHGCKQFIRGKPIRFGYKFWCGAT 
HsaPGBD3P1  PNE--TYFSFDESTFPYF-------GRHRCEQFIGGKPIQFGCKFWCGAT 



 

 

HsaPGBD3P2  PNE--TYFSFNESMVPYS-------GCHRCKQFIQGKPIMFGCKFCCGAT 
HsaPGBD3P3  ----------DESMVPYF-------GRHWCX-FTQGKPVLFGYKFWCGAI 
HsaPGBD3P4  PNE--TYFSFDESRVPYF-------GCQGCKZFIWGKPIRFGCKIWCGTT 
HsaPGBD4    TPN--RNIAVDESLMLFK-------GPLAMKQYLPTKRVRFG-LKLYVLC 
DpuPokey5   KPP--RGQSIDESMVKFK-------GRSVLRQTMKNKPIKSGFKIWSRCC 
CinPBD1     KPD--KELAIHEMTVACN-------YKS--EQRVRKKPIQWTDKVYALTE 
CinPB1      TPH--KELSLDEMTIAYK-------ERSSIKQYNPIKP-----KVFVLSE 
CinPB2      PEQ--SHSVDEQIIPAKT-------KYSKFRQYNPKKPVKWGFKNMVRAD 
CinPB3      NLG--EHISIDEGMMKWR-------GRLGFRVYNKDKPIKYG-IKSYILA 
CinPB4      NFG--DHISIDEGMIKZR-------GKLGFRVYNKNKPIKYR-IKSYFLA 
CinPB5      KPQ--KQLSLDEMTIAFK-------GRSTIKQYNPHKPSKWGYKVFALTE 
DmeCG9839   ICG--QQLVLNEPITLWK-------GALRYQDELPNKFRTNALLLHMLTE 
DmeCG13151  GCS--SWLTVDETFCAVA---------------KSRMTLCCDARTLYMAN 
DmLOOPER1m  QEE---HQSVDEQIIAFKG---------TFLIFFXSKPHKWGLKMFTRAG 
NhaPB       LPG--SHLAVDECMIRYT-------DRSDDITVIKSKPDPVGFKIWVIAQ 
OsaPB       VLG--RNVAVDESSIACRS----KFGRHMIVYNAKKPTGKFHFKIYACCC 
 
TniPB       SGTK-------YMINGMPYLG-------------------RGTQTNGVPL 
BdoPB       SGTK-------YMINGMPYLE-------------------RGTQTNGVPL 
AgaPB1      VDSK-------YVVNIIPYLGKN------------------DERPAEERL 
AgaPB2      SESS-------YPLKGQIYTG------------------LSPSGEREKNQ 
AgaPB3      AEPS-------YPINGQIYAG------------------LSPSGIREKNQ 
AgaPB4      AVTS-------YSIKGQIYTR------------------LAPSGQRERHQ 
AgaPB5      LZKAKYIQAWQYQVNRZLYNLSYSLKKLREIZCFLFFFLFKTSGERERNQ 
AgaPB6      CN-E------GYTWSMKVYAGKN------------------DKEKTKLGV 
AgaPB7      CT-E------GYTWSLKVYAGKN------------------NMCKTKMGL 
AgaPB8      SS-E------GFTWASKIYSGKS------------------SEGIRETGL 
AgaPB9      GT--------GYTYALRVVCT---------------------KKAQNEST 
AgaPB10     GY--------GYTYNCSFYAG--------------------KIHEKEKTT 
AgaPBD1     CETS-------YVSNLEICVPEN------------------QNPYNLSYA 
AgaPBD2     SL-E------GYTWGLKLCTEQR------------------LIG--EAQL 
AgaPBD3     SDTG-------YVLNVELAN-------------------------QQLDQ 
BmoPB1      ESRT------GYLWQMEVYTGKGHAHVVQDGEP----EERGQESDEPESA 
Pigibaku1   ATSS-------YAWNLQVYTG------------------KPDGGAPEKNP 
Pigibaku2   AKSS-------YAWKMQVYTG------------------KPTSGCPEKNQ 
Pigibaku3   QS--------GFLYDFDVCQG----------------AQNPESEKSEVGV 
Pigibaku6   AESN-------YAWNMQVCTG------------------KLPGFTSEKNQ 
Pigibaku7   TD--------GIVLDFDLYQGSGALR-------------EQVEEPEGLSL 
TruPGBD1    TT--------GLVHSFEIFTG----------------EIGPAPGQPDIGA 
TruPGBD2    SSCG-------YTLNFFVDAGKD-------------------PEPTGKGR 
TruPGBD3    SRSG-------YCHRAKIYVGRP------------------VDDEVAASV 
TruPGBD4    SKSG-------YCHRLSIQVG----------------------EKVQQGQ 
TruPGBD5    TS-T------GFICQISVHLKEGQG------------SDGLAALKNKPQL 
HsaPGBD5    SS-T------GFIIQIYVHLKEGGG------------PDGLDALKNKPQL 
Mmupgbd5    SS-T------GFIIQIYVHLKEGGG------------PDGLDALKNKPQL 
HsaPGBD1    TQ--------GYLVWFEPYQEEST---------------MKVDEDPDLGL 
Mmupgbd1p   XQ--------GYLVWFEPYQEDS-----------------GVDKELDLGP 
HsaPGBD2    SR--------GYLVWFEPSQGTLF---------------TKPDRSLDLG- 
Mmupgbd2P   SR--------GYLVWFEPSX--------------------KPDRGLDX-- 
HsaPGBD3    CL--------GYICWFQPYQGKN-----------------PNTKHEEYGV 
HsaPGBD3P1  CL--------GCICWFZPYQGKN-----------------XNTKHEEYGV 
HsaPGBD3P2  CL--------CHICCFQPYQGKN-----------------PNTKYEEYGV 
HsaPGBD3P3  CL--------GYICWFQPYQGKN-----------------PNTKHZGYGV 
HsaPGBD3P4  CL--------GYIXGFQLYQGKN-----------------PDTKHEESGV 
HsaPGBD4    ESQS------GYVWNALVHTGPG----------------MNLKDSADGLK 
DpuPokey5   HR--------GYTYKFEIYQGARFG--------------EKQGRSRNNEA 
CinPBD1     AR-T------GYLLEWAIHAGSS------------------RETEKGAS- 



 

 

CinPB1      AR-T------GYALQWDLYTGKS------------------EDVDSSVSK 
CinPB2      SS--------GFMYDFYIYGGKDSK------------QLALSDDATHLQK 
CinPB3      DSHS------HYCWNLDMY------------------------HRVQKTL 
CinPB4      D--S------HYCWNLGMY------------------------HRVQNXL 
CinPB5      AT-T------GYLLQWEMYAGSS------------------METDEDVSK 
DmeCG9839   QS--------GLVVKILPEIVRKED-----------APAWVRNSRQLVEH 
DmeCG13151  AVVS-----------------------------------------RNQRC 
DmLOOPER1m  IS--------GLVYDFTLYVGEG------------------TSPSYGLGI 
NhaPB       YG---------FFIRWIWHVK----------------------EKPHGAV 
OsaPB       ATTW-------LMVGFRLHCDSDMEDRLRDVIP-AVDAQNLDNRLQFSSS 
 
TniPB       GEYYVKELSKPVHG---SCRNITCDN--WFTSIPLAKNLLQEPYKLTIVG 
BdoPB       GEYYVKELSKPVHG---SCRNITCEN--WFTSIPLAKNLLQEPYKLTIVG 
AgaPB1      GDFVVKKLVDPYLN---RGRNVTCDN--FFTSLELA--KFLKSKKTSLVG 
AgaPB2      GERVVKDLCHQFRR---SGRNITCDN--FFTTFNLAKTLMQD-YKLSILG 
AgaPB3      GERVVKDLCRVFRG---SGRNIICDN--FFTSYNLAISLMED-YKLALLG 
AgaPB4      GERVVKDLCRIFRG---SGRSVICDI--FFTSYNLASSLMPD-FKLALLE 
AgaPB5      GERVVKDLCDMFRG---SGRNVVCDI--FFTSYNLALSLMLD-YKLSILG 
AgaPB6      GTNVCFELAEKLM---NEGRTLYIDI--FFTSYELA--LKFLQNKTHVVG 
AgaPB7      GSNISVELANNLM---HEGRTLYIDN--FFTSYELA--IQCLK-KSHVVG 
AgaPB8      -AHVCIKLAEKLF---EKGRTLYVDN--LYTSYELA--LTCLDRKTHLVG 
AgaPB9      TDDVIVSLCEALFN---GGHTLYTDS--RYTSLSMA--TKLLTKRLHLVG 
AgaPB10     PVNVVMKLSEKLLD---KGHTIXAQT--IGTLYELYEAIEKIIRKKLKVG 
AgaPBD1     PTDVAMRLTEPVQG---RQKTVILGAG--LTSIDLI--EKLYASRTMAMG 
AgaPBD2     ANSVCMELCEPLL---NQGRTVYIDN--FHASFDLA--QALLANQTHLVG 
AgaPBD3     VALTDVSIVRPYFG---RWHHVYWGN----DGITVAAAETLYANQTLACG 
BmoPB1      TAQIVLNLTRPLF---DKGHTLIMDN--FYNAPLLSR-ILKVQHKTDSMG 
Pigibaku1   RNESCPRHVSGTQ-----WTQHHMRH--FFTSHKLGQELLK--RKLTIVG 
Pigibaku2   GMRVVLDVTEGLR-----GYNVTCDN--FFTSYELRQQLLK--RKITMVG 
Pigibaku3   TGEVVLKMTSTLP--AGKNHKVFADN--YFTSVPLV--QHLKERGIHYIG 
Pigibaku6   GRYMVLEMSESQQ-----GHNITCDN--FFTSYHLGDEHQK--RKLTLLG 
Pigibaku7   GSLAMARLCQTLHR----GTKVYCDR--LFTSIQGA--EZMMKKELYMTG 
TruPGBD1    SGNIVLKLAQVIP--QNVNHLLYFDH--WFSSLDLF--VALANKGIPALG 
TruPGBD2    SYDIVMRILNVPFLG--KGYKLYMDN--FYTSPTLFR--DLLSRKIWACG 
TruPGBD3    GYRAVTSLVRGLEG---QFHHVFMDS--FFTSVPLL--QRLLRNGIYACG 
TruPGBD4    GCTVVSELVKGLEG---KHHHLYLAN--SLASVPLL--QKLLDQGIYASS 
TruPGBD5    HSLVAKQLCQNIS---GKNSIIFTG--PSMTSLSLF--SEFSEQDIFCCG 
HsaPGBD5    HSMVARSLCRNAA---GKNYIIFTG--PSITSLTLF--EEFEKQGIYCCG 
Mmupgbd5    HSMVARSLCRNAA---GKNYIIFTG--PSITSLNLF--EEFEKQGIYCCG 
HsaPGBD1    GGNLVMNFADVLLERGQYPYHLCFDS--FFTSVKLL--SALKKKGVRATG 
Mmupgbd1p   GGNLIMSFADVLLEKGHHPYHLSFDS--FFTPVKLM--SALKKKGVKATG 
HsaPGBD2    -GSMVIKFVDALQERGFLPYHIFFDK--VFTSVKLM--SILRKKGVKATG 
Mmupgbd2P   -ASMVVRFVDALQEHSCLPNHIFFDK--VXTSVKLM--SILRGKGVKATG 
HsaPGBD3    GASLVLQFSEALTEAHPGQYHFVFNN--FFTSIALL--DKLSSMGHQATG 
HsaPGBD3P1  GASFTLQFREALIEAHPGQYHFIFDN--FFTSIALL--DKVSSMGHQATG 
HsaPGBD3P2  GASLIHKFSEGLX-THPGQYHFVFDN--FFTSIALL--DKLSSMEHQATG 
HsaPGBD3P3  VESLVRQLSEALTEAHPGQYHFVFDN--FFTSIVLL--DKLSSMGNRATG 
HsaPGBD3P4  GASLVLHFGEAITETHPGQYHFVFDN--FFTSIALL--DKLSLMGPQATG 
HsaPGBD4    SSRIVLTLVNDLL---GQGYCVFLDN--FNISPMLFR-ELHQN-RTDAVG 
DpuPokey5   VERVVVDLCQPLTD---QGFVVAFDR--FFTSIALL--DKLRENGVNAVG 
CinPBD1     ---IVRKLCTRYI---GK-HDIYINTANSYTNRNLA--KEFVSQTNGSG- 
CinPB1      THAIVRKLSQEYL---HKGHDIYMN--SYYTNPYLA--NELSKLKTGVCG 
CinPB2      SAQTVVKLCQHLP--VKQNHQLFFDN--WFTTLDLL--IYLKEIGINACG 
CinPB3      KETVSQILTSKCH---FLWHSLYMDN--FYNSVSMS--QMLLAFQIHSVG 
CinPB4      KETVSQLLTZ-----------LYMDN--FYNSVSMS--QIXLAIZIHSVV 
CinPB5      THSIVRKLCSGYM---GKQHEVYMN--SYYSNPYLA--KEFKEKKTGICG 
DmeCG9839   RNKIVLKLMEGYHG----GRTVYTSK--FYGSYGLA--QELAKKSTYCTG 



 

 

DmeCG13151  PDKDVEQLICDFKT---TGRNVTLGS----RYLNLTQCEQLAQRQISSLG 
DmLOOPER1m  SSYVVLYLAESLPK--DKNFKLYFDN--WFTSVILL--ISLKEIGIFATG 
NhaPB       GVEFQLRSHHHKVG-------------------------QASEEKSQSKP 
OsaPB       VRQIVLEVTRPIHN---TQRVVNTDN--WYTSVTLM--LSLRDVGLYGRG 
 
TniPB       TVRSNKREIP---EVLKNSRSRPVGTSMFCFDGPLTLVSYKPKPAKMV-Y 
BdoPB       TVRSNKREIP---EVLKNSRSRPVGTPMFCFDGPLTLVSYKPKPAKMV-Y 
AgaPB1      TINKARREVPICVKKVKEKLYFTKAFKSD-----DTTLTVYQGKTKKNVV 
AgaPB2      TVNKRRTFVP---FELMVTKGRETESTKFVFQNNVTMCSYIPKKNRSV-L 
AgaPB3      TVNKRRTFVP---SSFSNPKGREVLSTLFGFSENVAICSYVPKKNWAV-V 
AgaPB4      TVNKRRTFVP---PMFANPHGREIQSTLYGFSENISICYYFLKKNKSV-V 
AgaPB5      TVNKKRTFVP---AFFVKPKGRIPESTLFGFSENVCLCSYVXKKNKCV-I 
AgaPB6      TLRFNKKYMPKEVMVSKLK---KGEMISK---EDPNGIVVLKWRDVRD-V 
AgaPB7      TLRYNKKYMPKCVMDKPLK---KGEMVSR---EDPNGIVVLKWKDSRD-V 
AgaPB8      TLRHNKKSMPRDVLDCKLK---KGEMIX-------VGIVVLKWKDSRD-V 
AgaPB9      IFNPGRPGNPPAVVSKQLAAGETFAMEKS------KSITVLKWKEKQEEV 
AgaPB10     EFIAKENS---------------------------NGITVIKWKNKRD-V 
AgaPBD1     EVPKSYPDLPKALIANKGRPEHSTLAAYHD-----PATLVSYVTRRKEVM 
AgaPBD2     TVRVNGSSMPKDVLLAKLR---KGEIIAR---ENDDGVMVLKWKGTCT-M 
AgaPBD3     TLRNDPDGTVAPERK--------------------SPVLVMDGQGKRILS 
BmoPB1      TLRLNREFVPEALKKKTKKNMKEGEVAFS---TT-KDLSVVVWMDKNI-V 
Pigibaku1   TIRKNRSELP-PQLLTSKNR--PVKSSQFAYTADTSLVSYVPKKGKNV-V 
Pigibaku2   TVRKNKPELP-PALLASKKRGLLIKVSLHAHHHS----SFIPPKEKQE-C 
Pigibaku3   TIQINRVKDCAMMDEKELKKNGRGSMDFR---VNQDNNIIVRWYDNKA-V 
Pigibaku6   TVSRKKPELPRESSXILKMQVRPLHSSIFAFTEKATVVSYFPKQNKNV-X 
Pigibaku7   TVMKNCSIAEVTYXDKSMQNAGRGTSTEVS--TEDGKLCVVKWFDKKP-V 
TruPGBD1    TIQQNRLRGCTFSADSEMKNKDRGAFEEQQAVVDDVGIRVVKWFDNRG-V 
TruPGBD2    TLRPNMAGYPKKKGNDMTDKTPRGTIRWMR----QGELLFVKWLDARQ-V 
TruPGBD3    PTQPGRKGYPEVLRPRNIGKLSQGEFYQCQ-----RGNLVATVTRDLKVV 
TruPGBD4    SFPQFSPILPRELWEEGSLDKPGDFHQKQF-----GPLLVTRWRDMKEMG 
TruPGBD5    LLSTRKSDCTGLPQSMLVCGSTPAQRGQSR-IMMKGSLSLISWYNKGH-F 
HsaPGBD5    LLRARKSDCTGLPLSMLTNPATPPARGQYQ-IKMKGNMSLICWYNKGH-F 
Mmupgbd5    LLSSRKSDCTGLPPSMLTNPATPLARGQHQ-IRTKGNMSLICWYNKGH-F 
HsaPGBD1    TIRENRTEKCPLMNVEHMKKMKRGYFDFR--IEENNEIILCRWYGDGI-I 
Mmupgbd1p   SLCENKTXKCPLMNVELMKKMNXGYFDFI--VEEKEEIFLCRWHGDGF-I 
HsaPGBD2    TVREYRTERCPLKDPKELKKMKRGSFDYK--VDESEEIIVCRWHDSSV-V 
Mmupgbd2P   TVCEYRIERCPLKDPKELRKTRRYSFHYR--VEESQEIIVC-----HV-V 
HsaPGBD3    TVRKDHIDRVPLESDVALKKKERGTFDYR--ID-GKGNIVCRWNDNSV-V 
HsaPGBD3P1  TVRNDSTDKAPLEZDIVLKKKERGTFDYL--ID-GKGNIACRWNDNSV-V 
HsaPGBD3P2  TVRKDRINKAPLESDVALKKKE-IIFNYG--ID-GKGNVVCR-------- 
HsaPGBD3P3  TVRKDHIEKAPLKLDVALKKKEXGTFHYZ--ID-GKGSLVCRWNDNSV-V 
HsaPGBD3P4  TVRKYCIDKAPLESAAALKKXDRGKFDYR--ID-GKGSTVCRWNDNSV-V 
HsaPGBD4    TARLNRKQIPNDLKKRIAK----GTTVAR---FC-GELMALKWCDGKE-V 
DpuPokey5   TILPSRVNQPIMTKNESNLRPDEFAAKFGG-EPGTCRKGIFVWRDTKA-F 
CinPBD1     ----------GIPGELKTINEKNNP------------------------V 
CinPB1      TISATR---KGMPESLKKKNLKTKKGDDPI-FLRSGDLLACAWHDVRR-L 
CinPB2      TIRGN----------EDLKKNGRGAVDFR--SDFNSGILVTKWYDNNA-V 
CinPB3      TLRSNRG-EPREIRTPPNQ-MKKGDIIAR---QN-QSVTVLAWKDKRV-V 
CinPB4      TLRSNRE-EPCEFZTPPIQ-MKKGDIIAR---QN-KSITVLAWKNIRV-V 
CinPB5      TINCNR---KGMPDELKKKNLKTKKGDDPV-YMLSGDILCCAWHDTKR-L 
DmeCG9839   LLDRNRYGNSKALVHQRLDSNSISTSYATS-------LMMAKWRRRAKSL 
DmeCG13151  KLEANSPHWPRQWPTESPLFGGSSKLIPLD----GDAVFCCGLSSQVDAV 
DmLOOPER1m  TVRMIKX----------------------------QPVVICKRWSPKAKA 
NhaPB       LI------------------------------------------------ 
OsaPB       TIRENSAHFPKAHMFAKKANEPRGSSLQG--VSNTGQMIAASWMDGSA-V 
 
TniPB       LLSSCDEDASIN---------------EST-GKPQMVMYYNQTKGGVDTL 



 

 

BdoPB       LLSSCDEDASIN---------------EST-GKPQMIMYYNQTKGGVDTL 
AgaPB1      LLSSMHRDIRTG---------------NDKKSKPETVAFYNSTKYGVDVV 
AgaPB2      LISTSHYDTKTH---------------GPK-KKPTMMLDYNKYKGGVDTM 
AgaPB3      LLSTFHYDTEIQ---------------GPK-NKPRMIADYNRSKGGVDNM 
AgaPB4      MLSTMDYDKDVQ---------------GPK-EKPAMIIDYNKFKGGVDNM 
AgaPB5      LMSTSHYDMEIT---------------GPK-NKPKMIDDYNKLKGGVDNM 
AgaPB6      RMISTKHAPVLVSTTSASKP------QRTEKLKPVAVIDYNQGKCGIDKS 
AgaPB7      RMISTKHVPRLMPVKSAKNP------KSKEKMKPLAVIDYNLGKCGIDKS 
AgaPB8      RMLSTKHAPYMVQTTKKCYSN-----QPATKLKPLTVVDYNKGKCGIDYS 
AgaPB9      LLLSTKHSFEMMKIECR----------GSSKRKPRIVIDYRRGKAAIDLA 
AgaPB10     LMLSTKHSDKMVIAKIKN----------RYVLKPKIIYLNSKKKKN---- 
AgaPBD1     LLMSSFVDFDSEEQAGEQ---------DEGEQHLKLVELYNRTKTTIRTI 
AgaPBD2     GLLSTKHSPALVPMESQVRSNRR--WIRVARIQPEAVIAHIQAKGRPDRS 
AgaPBD3     TIHGAAAMQPTEG--------------EPQGPPPACVADLNRHLADLERF 
BmoPB1      AMISSFHPIEVGGIEK----------YGYYRYKPQVVLDYNFSMGGIDHK 
Pigibaku1   LMSTLHRDGRMC---------------DQEHHKPEIIMDYNATKGGVDNM 
Pigibaku2   SSSEHTAQIRZH---------------ZRSWGQEAIILDYNRNKGGVNNL 
Pigibaku3   NLISSFVGIEPVGNVKRWDRKS---KTHIMVPRPAIVETYNKFMGGVDLL 
Pigibaku6   YIEYNPTDVSLS---------------TREDKKPQTTLDPGQLD------ 
Pigibaku7   LMMSAVHGTQPEDTCQRWDKIQ-----KKYVSRPSIVREYL-KMGGVDLI 
TruPGBD1    IVASTFAGAQPVSIIERWERKL---KRNVSVECPSIISLYNKFMGGVDAL 
TruPGBD2    NMCSTMHKAYSNDTAMRKVKNAKGEWTVKRVPIPGCIKDYNQHMGGVDLS 
TruPGBD3    SCLSTNSAPGIVGISPDQREGE-----AHGDEERDSMESSGASYGHAATF 
TruPGBD4    CLSTNAAPGEHDTVWRRSQTKVG---ELDPVHRPLAFRLLQENMRGVDIC 
TruPGBD5    RFLTNSYSPTRQGMIIKRKSGE--------IPCPLAVEAFAAHLSYICKY 
HsaPGBD5    RFLTNAYSPVQQGVIIKRKSGE--------IPCPLAVEAFAAHLSYICRY 
Mmupgbd5    RFLTNAYSPVQKGVIIKRRSGE--------IPCPLAVEAFAAHLSYICRY 
HsaPGBD1    SLCSNAVGIEPVNEVSCCDADN---EEIPQISQPSIVKVYDECKEGVAKM 
Mmupgbd1p   SLCSNAVXIEPVSKASCV-ADD---KEXSFLQVTSIVKLCEECRKGVAKM 
HsaPGBD2    NICSNAVGIEPVRLTSRHSGAA---KTRTQVHQPSLVKLYQEKVGGVGRM 
Mmupgbd2P   NICSNVVGIEPVRVPSHHPGAA---KAQAQVHQPSLVKLYQEKARGVDZM 
HsaPGBD3    TVASSGAGIHPLCLVSRYSQK---LKKKIQVQQPNMIKVYNQFMGGVDRA 
HsaPGBD3P1  TFASSGAGIDHLCLVSYYSWK---QKKKTQVLQPNMNKVYNWFMGGIDRA 
HsaPGBD3P2  -------------------------------------------------- 
HsaPGBD3P3  TVASSGAGIHPPCLVHRYSQNNEZLKKXTQVQQPNMIKVYNQCIGSIDSA 
HsaPGBD3P4  TIASSGAGIDPLCLVSSYSQK---LKKKIQGQQPNMIKXYNQFMGVIHTA 
HsaPGBD4    TMLSTFHNDTVIEVNNR---------NGKKTKRPRVIVDYNENMGAVDSA 
DpuPokey5   RVASNYHGSNLVKVRRKQRDGS-----FKTKSCPKAIDDYVNNMGGVDTA 
CinPBD1     CAKSAVRSSEIKAKSATQKGNKR---SYNDMKKANSKKRYN-YLSGVIPI 
CinPB1      TMLSTIHNASSTETTIRSKKVDT---GTRTILKPICVAEYNRHMGGVDRM 
CinPB2      HIGSNFVGIEPMSTIDRWSSEI---KEKVPIQCPQIITMYNKGMGGVDLA 
CinPB3      KAISTKHDASVTTITRRQRRGG----EXESVEKPVCIADYNLHMSGVDQV 
CinPB4      KAISTKPDASLTTITRZQRRGX----EKESIKKPVCITNYNLHMSGVDQV 
CinPB5      TMLSTIHDAGVSEKSIRSKTSET---GTRMVMKPNCVTEYNKYMGGVDRI 
DmeCG9839   YCFSSDCLAIYSKEMAMQKTN----------AKPKLIQELEFQLRPGNDG 
DmeCG13151  QAYEQTSEACQQFYEHSQRFSTAHATPAPLKKQINPFLQLLHFVLNAAAV 
DmLOOPER1m  YIDISG---------------------------PAIVALYNKGMCGVDLA 
NhaPB       -------------------------------------------------- 
OsaPB       NILSNADSSGMGEVTRMIGKER------VVFPAPKCVAEYNKYMQGVDRL 
 
TniPB       DQMCSVMTCSRKTNRWPMALLYG--MINIACINSFIIYS-HNVSSKGEKV 
BdoPB       DQMCSVMSCSRKTNRWPMALLYG--MINIACINSFIIYS-HNVSSKGEKV 
AgaPB1      DQMCRKYSLKSASRRWSVHSFFN--ILDLAGINAWVLYKELTKEN----- 
AgaPB2      DQCLAHFTTKRKTRRWPLAFFYN--ILDIAAYAAYITYMGNNPHFNSTN- 
AgaPB3      DKCLFEYSCKXEDKSVAISIFYN--ILDVAAFAAYKIYKENNPNLYNAI- 
AgaPB4      DKYLSEYSTKRKTNRWPLAFFFN--ILDRAAFAAFKIYKENNLQNCQST- 
AgaPB5      DKYLSEYTTKRKTNRWPLAFFYN--LLDVAALAAFVLYKENNPQYNTSP- 



 

 

AgaPB6      DQMISYATHSR-RSQKWYHKLALYLLTGTSVVNAHIVYQKANNI------ 
AgaPB7      DQMVSNATHIR-RSRKWYHKLAMYLLIGTSVVNAHIIYQKINNI------ 
AgaPB8      DQMVSYATTMR-EGVKWYRKLGIELLLGTSVVNALVVFKTATKR------ 
AgaPB9      DR-MNAYSLTLCKAMQWYRKLGFDLLLNTALANAYLLYKDATN------- 
AgaPB10     -------------------------------------------------- 
AgaPBD1     QQMCAKHNVVRSTRRWPVAVFFN--LMNLSAINAWCIYCLNHPEEAK--- 
AgaPBD2     DAIGPHITDLR-KGMKWYKQVGLVLLLQVCVTNAWILHRMVTKK------ 
AgaPBD3     EGLLVEEYLSNASVGWHIRTVLL--LINVALLNAYILFSQTDTG------ 
BmoPB1      DQMLSAYPIERSRNIIWYKKLFR-RLLNVSMHNALVMFN-HNRT------ 
Pigibaku1   DKLVTAYSCKRRTLRWPLVIFFD--MLDISAYNAFVIWMALNPEWKRVKL 
Pigibaku2   DKVIGTYSYRSMTAHWPLIIFHN--IIDVSSYNAFVIWREINPSWMSRKQ 
Pigibaku3   DMLSALYKFSF-RSRRWYMYIWW-HTVTVAVINAWKFYRRDQKKL---EP 
Pigibaku6   -------------------------------------------------- 
Pigibaku7   DRMISYYCMSTRTKKWTMRMLMH--FTDLALANSWLLYRKDLTTZ--DAP 
TruPGBD1    DALIAYHRIHI-RSKKYYHRLFF-HFVDMAIVNSWLLYRRDCESLG--VP 
TruPGBD2    DALISYYNVLHKTLKWYKTLFYH--FVDIATVNAFILHKEMCKLQ----- 
TruPGBD3    APAAVPGEHEGRRPLRPAEGVLPGGPGRARSGGATSCGSTSTCASSTPTS 
TruPGBD4    KQLLACNPLGGIPQDKHWRNLFW-FLVNLSIVNAFIMLRESRKDSPPPWV 
TruPGBD5    DDKYSKYFIFHKPNKTWQQVFWL--SISIAINNAYILYKMSDAYA----- 
HsaPGBD5    DDKYSKYFISHKPNKTWQQVFWF--AISIAINNAYILYKMSDAYH----- 
Mmupgbd5    DDKYSKYFISHKPNKTWQQVFWF--AISIAVNNAYILYKMSDAYH----- 
HsaPGBD1    DQIISKYRVRI-RSKKWYSILVS-YMIDVAMNNAWQLHRACN-------- 
Mmupgbd1p   DQXISKYRVGL-RSKKRLWVLVS-YMVDVAMSNAWQLHRICN-------- 
HsaPGBD2    DQNIAKYKVKI-RGMKWYSSFIG-YVIDAALNNAWQLHRICC-------- 
Mmupgbd2P   DQNIAKYKVKI-XGKKWYLSFTS-YVIDAALNNVWQLHRMCC-------- 
HsaPGBD3    DENIDKYRASI-RGKKWYSSPLL-FCFELVLQNAWQLHKTY--------- 
HsaPGBD3P1  DKNFDKYQAAI-HGKNWYSSXLL-FCFKLVLQNAWZLHKTX--------- 
HsaPGBD3P2  -------------------------------------------------- 
HsaPGBD3P3  DENIDKYRASI-HGKEWHSSPLL-FCFELVLQNAWQLYKTY--------- 
HsaPGBD3P4  DENINKYQASI-CGNKZYXSPLL-FCFKLVLQNAWQLHKAY--------- 
HsaPGBD4    DQMLTSYPSERKRHKVWYKKFFH-HLLHITVLNSYILFKKDNPE------ 
DpuPokey5   NQLRSYYERDRKAKKWWHRLLYS--LLETCLVNSWICFN----------- 
CinPBD1     FRQLN--LFRHKTVKWSLRIFEN--LAQICVVNSYILYTSKTSDS----- 
CinPB1      DQRMKTYIFPHRSHKWYMRIYDG--IISIAMVNAHIISFSCPSSS----- 
CinPB2      DMLISLYRTEV-KTRRWYIKIFW-HCIDIAKVNAWLLYRRHCNEMS--IS 
CinPB3      DQM-ISYYPCHRKSLKWTKKVFF-YFMTISVHNAYILYKSKSSA------ 
CinPB4      DQMKIVYYLCHHKSLKWTKKVFFFYFIKISLYNAYILYKSKSMA------ 
CinPB5      DQRIRTYLFPHRSRKWYMRIFDN--LIQICLVNSHVIYNTLPSGS----- 
DmeCG9839   RHHLIHYQAACKELKANIKLTIF--LLNILVYNAYLLYFANGQNAR---- 
DmeCG13151  NAWILLRLSPKGDAAMDQRDFQRQLGLFLTQQRLQRRLQRRSTSTS---- 
DmLOOPER1m  DMMMELYKINNRSTFFIVAWEYSLQKLRYRIGNNSSZZPQNKNIFS--LS 
NhaPB       -------------------------------------------------- 
OsaPB       DQLRAKYSLADGHSMQKWHKKLALAFIDIARVNAYVTKCLRDDKP----- 
 
TniPB       QSRKKFMRNLYMSLTSSFMRKRLEAPTLKRYLR----------DNISNIL 
BdoPB       QSRKNFMKNLNMSLTSSFMRKRLEAPTLKRYLR----------DNISNIL 
AgaPB1      ISRRDFLFKLGEELAEEYVENKSANAN----------------------- 
AgaPB2      YTRRVYLQQVAEQLGMDEIVSRSQNAQIMRHFG----------PRSGIES 
AgaPB3      NYRRLFLKDLCEQLCTKEIQRRSENTQIMRHFG----------PRSGVES 
AgaPB4      DYRRMFLQQLSEQLTMPVIQRRSENVQLMRHFG----------PRSGVES 
AgaPB5      NKRRMFLQQLCEQLAMPEIEIRSTDIQIMRHFG----------PRSGIEA 
AgaPB6      -KIG--IREFREKIVHEWLCSEYPDIEE---------------------- 
AgaPB7      -SIT--IREFRELVVQEWLC------------------------------ 
AgaPB8      -NIG--IREFREMIASELLQLPVKNTTK---------------------- 
AgaPB9      --KQVSISEFRKELTVHLTQFYPAETIDP--------------------- 
AgaPB10     -------------------------------------------------- 
AgaPBD1     MSRRDFLVTMALELLRPQARRRLDSKTLPR-------------------- 



 

 

AgaPBD2     -KLK--LATFREQLVDQLVPLPNPTVERGLS------------------- 
AgaPBD3     --SRFTFNVFRLAVAREWVGASEPLEEP---------------------- 
BmoPB1      -HALRHRE-FRLQLAKQLLQSSRSAAPSRS-------------------- 
Pigibaku1   QKRRLFLEDLGKALVRPQIERRKHIPRTPASAA----------MVRRIQK 
Pigibaku2   NKRRVFLEQLGKALATPLIERRKHVPRTEASAA----------VVKAIQS 
Pigibaku3   QMKPMGLRRFQALVGTSLTSAGKTKIKCGRPPSS---------PEAT--- 
Pigibaku6   -------------------------PQQHPSAI----------IGKVKLR 
Pigibaku7   RKSIMQFLEFRVEVARTFLAQQYSQEDDADFPEL--------SEGEDDST 
TruPGBD1    RRKRKDLLAFRASVAQALCMEGKDPMRQKRGRPS---------LDVDGQF 
TruPGBD2    DRPELKQKAFREQLILSLAGIGSTPRRSAPQNHPGLAVAAPAAPSSSQVP 
TruPGBD3    SSGRAEGARRPPGFNGKQFTQRHFRVRLAQQLIG--------------DY 
TruPGBD4    QDGLFTQVIFRKRLGNQLAKCGQKYLDPGE-------------------- 
TruPGBD5    VKR-YSRAQFGERLVRELLELDDCSPTQ---------------------- 
HsaPGBD5    VKR-YSRAQFGERLVRELLGLEDASPTH---------------------- 
Mmupgbd5    VKK-YSRAQFGERLVRELLGLEDSSPAH---------------------- 
HsaPGBD1    PGASLDPLDFRRFVAHFYLEHNAHLSD----------------------- 
Mmupgbd1p   PGSPLDLPGFQKCVACFRLGHDANLSD----------------------- 
HsaPGBD2    QDAQVDLLAFRRYIACVYLESNADTTS----------------------- 
Mmupgbd2P   QDRQGDLLAFRRHVASGASGEQXQTSS----------------------- 
HsaPGBD3    DEKPVDFLEFRRRVVCHYLETHGHPPE----------------------- 
HsaPGBD3P1  DEKPVDFLECRWRVVCHYLQTHGHPPE----------------------- 
HsaPGBD3P2  -------------------------------------------------- 
HsaPGBD3P3  DEKPIDFLEFGZ---CHYLETHGHPPE----------------------- 
HsaPGBD3P4  DEKPVDFPEFHRRVVCHYLKTHGHRLK----------------------- 
HsaPGBD4    -HTMSHIN-FRLALIERMLEKHHKPGQQHLR------------------- 
DpuPokey5   -----------DMVRSQMAEIKTSNTQ----------------------- 
CinPBD1     SDK-MDLKKYIEACVSGLLVDYNPHITEKWRP------------------ 
CinPB1      NKKPKSLKQFIEEIASELLNGYTSARKRAGKQ------------------ 
CinPB2      KKSQRTLLNFVVDISDNLLYRNSCSTP-TRGRPS---------NKRKLEN 
CinPB3      -KSCKTLYSFILTLVSQLCQQDRLQPQIDDE------------------- 
CinPB4      -KLYKILYSFILKLVSQLCQQDRLQAEVDDD------------------- 
CinPB5      NEKKLTLKFYIQECITGLLQEYTPG-VLSPRR------------------ 
DmeCG9839   VGHLKSYSEFRVIIIKSLLREEVTNEPVTSIQKP-----------ETYER 
DmeCG13151  LVMRLQICEILGQSSQRLLSEATGEAKLTHSVG---------------VL 
DmLOOPER1m  NFNRKLPMNFYIPLALLHLKKETSKNKZRTRKLS--------------SI 
NhaPB       -------------------------------------------------- 
OsaPB       --LRNQHRQFMIELASELITGKWNDTVENEGMVFADDQLSTTSRSTTGYP 
 
TniPB       P------------NEVPGTSDDSTEEPVMKKRTYCTYCPSKIRRKANASC 
BdoPB       P------------NEMPGTSEDSTEEPVTKKRTYCTYCPSKIRRKATASC 
AgaPB1      ---------LPMTNAGGSRRRYKVQTSCHEGKSANECFTCNRPVCKKCTK 
AgaPB2      MLGKPINPV--VVNVPHVSEERDVTG-RIQQKGKCHLCVKRRATRKECSL 
AgaPB3      MLGQSLASTLRQHVDAYSEEIRDASG-RLKHKGNCYICKKRRSTRKSCGK 
AgaPB4      MLGGPLIALSKKNTTKDVEE-RDVSG-RIKHKGNCYLCVKKRSTRKSCST 
AgaPB5      MKGGPIKSP--DTNETMTPTKRDASG-RVKHTGTRFLCVKKRPTRKVCDZ 
AgaPB6      --ENNKNNHYLQKRKNSSNKTLRRMCVNCYIKMLQCSSRKDVHRNAKVHN 
AgaPB7      ----------LENLKPTPN-DIVENFVDNYVVEETFVPAACMEENGSEKC 
AgaPB8      --XSATRKSCFSHPSRFQWEKMRRACKRCYNNDRQSMGRSKVRETVKRSF 
AgaPB9      -------LSMVETMIGFKTQHYFERKPGVTHTVRRYCKQCYAENVARLGR 
AgaPB10     -------------------------------------------------- 
AgaPBD1     -LLRQRIGLFLGISREEYETVPVVERQGGESRGRCYLCGRARNKTTRISC 
AgaPBD2     -GGEKKYTHHLEVRTDGNGRTVRRSCANCYAESRKTMSHYEAGRNKKATT 
AgaPBD3     -----------TKFLPLIRGRKRKFLPLIPGRKRKETGLHNRVPKHPARN 
BmoPB1      -LAPAARPEPAACIRDMHLP-------GKNTKKQRCKLCYSAKVQR---- 
Pigibaku1   ENAGALSTQPTEPQSAEPEVNVZXVVNSSNKKKRCEVCGPKMDRKTQYTC 
Pigibaku2   --AGAP-DQPEVPATTATSPAR------ASKRKRCQFCPQKKDCKPHTVC 
Pigibaku3   ATPPRKRPSCSVP-LDMRRDGIDHFPTWET-RQRCKHCTGNHFSHVYCEK 



 

 

Pigibaku6   --------------STSSGHRZ-------KEGKRCQVCPSREDNKTSTSZ 
Pigibaku7   QGKRRPVMAVPHVSVRRRANAHLPEMISLKNAARCRAAGCTGRTRVRCVT 
TruPGBD1    EIKKRRGPAKAIPPQEVRSDAVGHWPVVENGRQRCKLPNCKGQTVYKCAK 
TruPGBD2    DTTPPTAPASSHLPAYFVEHMNDVTPRFRATLGRRTCVLCKRKSPVYCST 
TruPGBD3    QGARGMERAARKRHADSPVEYGHRLERMSERSRRCRNCTNKGLRHESVFG 
TruPGBD4    -MARSRTSIGPTEELVKERHRLAKISTFSKRCKNCNLKNLRHESVYGCST 
TruPGBD5    -------------------------------------------------- 
HsaPGBD5    -------------------------------------------------- 
Mmupgbd5    -------------------------------------------------- 
HsaPGBD1    -------------------------------------------------- 
Mmupgbd1p   --Z----------------------------------------------- 
HsaPGBD2    --QGRRSRRLETESR---FDMIGHWIIHQDKRTRCALCHS--QTNTRCEK 
Mmupgbd2P   --QGRRSWRVETESR---LDMIGHWIVHQDKRIPCALCHS--QTNTRCEK 
HsaPGBD3    --PGQKGRP-QKRNIDSRYDGINHVIVKQGKQTRCAECHK--NTTFRCEK 
HsaPGBD3P1  --PGQKGRPSQKHNIDSHYDGINHMIVKQGKQTRCAECHK--NTTFRCEK 
HsaPGBD3P2  -------------------------------------------------- 
HsaPGBD3P3  --PGRK-------------------------------------------- 
HsaPGBD3P4  --PGR-KRPSQKHNTDSYYDGINHGIVKQGMQMWYAECHK--NNTFQCEK 
HsaPGBD4    -GRPCSDDVTPLRLSGRHFPKSIPATSGKQNPTGRCKICCSQYDKDGKKI 
DpuPokey5   -------------------------------------------------- 
CinPBD1     -PQPGTVLSRILPPQYVHKIIKIDKKPQCVVCSDSRRKLGRRQTSFMCEK 
CinPB1      -QSP-LHFKRLIPFQHQHFLGK--TTRKSCQCCN-------KQTMTLCKK 
CinPB2      DTLPGKKPFTPTPNEILRFDQISHWPEPRSQRGRCRLCKS-GYSQIYCSK 
CinPB3      -NLAGPPPKSPRIDSTKRLK---------GGFKKHVIALYPPTKKKAAAQ 
CinPB4      -TVAGPPPKSPRINSSNRLK---------GGFKKHVIVLYLPTKKKTAAQ 
CinPB5      -KSK-DTISRIVPDQYYHKLIKEESSKPNCAVFF-------LSVZANTRD 
DmeCG9839   SKNKPVPEPRLKTILHEPMLIQQNGKPAKKNCRYCHKGGMLQFSRYMCNT 
DmeCG13151  TPDKMSLPLGINLASRYGEKHRRCKPCARNKRGTKSRTRCQQCLQHRCGN 
DmLOOPER1m  IGIPKQCLFASIKEVQIFDKSYXEHWVVFGERGRCRLCKT-ATPMTKCLT 
NhaPB       -------------------------------------------------- 
OsaPB       KAPSTVASPTPPCDVVLSLTRFPEATRGKRGCKVCMFEGRTWTMKTLYCI 
 
TniPB       KKCKKVICREHNIDMCQSCF---------------------------- 
BdoPB       KKCKKVICREHNIDICQSCF---------------------------- 
AgaPB1      RISYVCVSCEPGSDEAM------------------------------- 
AgaPB2      CCKPVCVEHSSNKVVCKNYVSTTNT----------------------- 
AgaPB3      CEKPVCASHSSNRIYCNQCK---------------------------- 
AgaPB4      CKKPICTLHSVIKTSCKPCD---------------------------- 
AgaPB5      CKKPVCTQHSKIITKCDHC----------------------------- 
AgaPB6      NVLWQMAKYTSNVHELFQRVPLMLFEQLWC------------------ 
AgaPB7      YV---------------------------------------------- 
AgaPB8      TNCPSCPDQPQLCDECFKIVHQK------------------------- 
AgaPB9      TKSKIVTKKVATYCRNCEG----------------------------- 
AgaPB10     ------------------------------------------------ 
AgaPBD1     HSCGKYTCNAHCAQLCRTCYMDDCASEQQE------------------ 
AgaPBD2     TFCGSCPKQPQLCMPCFNKLH--------------------------- 
AgaPBD3     ------------------------------------------------ 
BmoPB1      ---STVWRCTLQCHLCIV------------------------------ 
Pigibaku1   IKCKKYICNTHTVKLWPSCVV--------------------------- 
Pigibaku2   CKCKKYICKSCALAYCPTCAN--------------------------- 
Pigibaku3   CKVHLCLNKEINCFSAYHKVK--------------------------- 
Pigibaku6   LNFKNYICR-PTVTFCPSCGEQZ------------------------- 
Pigibaku7   CKVFLCLQTELNCYAAFHTZ---------------------------- 
TruPGBD1    CNVHLCLNKVNNCFCEFHK----------------------------- 
TruPGBD2    CKKTLCFTSLRNCYRDWHRSNSICT----------------------- 
TruPGBD3    CKICNVHLCRGGCFSEFHK----------------------------- 
TruPGBD4    CGVNLCKQPSCFWEFHGLPPLHKGCN---------------------- 



 

 

TruPGBD5    ------------------------------------------------ 
HsaPGBD5    ------------------------------------------------ 
Mmupgbd5    ------------------------------------------------ 
HsaPGBD1    ------------------------------------------------ 
Mmupgbd1p   ------------------------------------------------ 
HsaPGBD2    CQKGVHAK----CFREYHIR---------------------------- 
Mmupgbd2P   CQKGVHAK----CFQEYHFP---------------------------- 
HsaPGBD3    CDVALHVK----CSVEYHTE---------------------------- 
HsaPGBD3P1  CNVALHLK----CSVEYHTE---------------------------- 
HsaPGBD3P2  ------------------------------------------------ 
HsaPGBD3P3  ------------------------------------------------ 
HsaPGBD3P4  CDVTLHVK----HSVEYHTGQ--------------------------- 
HsaPGBD4    RKETRYFCAECDVPLCVVPCFEIYHTKKNY------------------ 
DpuPokey5   ------------------------------------------------ 
CinPBD1     CNVALCVVPCFHRYHTLKNYRVCHLDM--------------------- 
CinPB1      CNVSLCALDCFERYHSLQEYRMK------------------------- 
CinPB2      CHVCLCLKSSNNCFKEFHCKN--------------------------- 
CinPB3      RPCRACMKNGCRKDTILL------------------------------ 
CinPB4      RRCRVCMKNSCRKDARYYCAYY-------------------------- 
CinPB5      YPNDLKCKQAIRGKSREKDFWYICLEITIZ------------------ 
DmeCG9839   CPDKPGLCQEPCFLLWHEQLKKVIRQTIGRSE---------------- 
DmeCG13151  HLISRCYECVGILPGQLPEGNMVDEGAT-------------------- 
DmLOOPER1m  CKVHLCCNNNKNCFFVIPHLNCHYKEKYFIFCDL-------------- 
NhaPB       ------------------------------------------------ 
OsaPB       RHNVCLCTKSYSLNQSLADVVCPHTDWTSWQKYNDYYLPNGIFDEHGR 
; 
end; 
 


