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—————— MGLLNAEEDPNKICTELVEYVNGKKVIE-SSPDPEWTLLWYLRKKLRLTGTKLG
_________________ MSNSVLVEFFVNGKKVTE-VSPDPECTLLTFLREKLRLCGTKLG
——————— MDAINEVVPRNAETALVFFVNGKKVLE-SNPDPEWTLLFYLRKKLKLTGTKYG
_________________ MTADKLVFEFVNGRKVVE-KNADPETTLLAYLRRKLGLSGTKLG
_________________ MTADELVFFVNGKKVVE-KNADPETTLLVYLRRKLGLCGTKLG
_________________ MTADELVFFVNGKKVVE-KNADPETTLLAYLRRKLGLRGTKLG
_____________ MAPPETGDELVEFFVNGKKVVE-KDVDPETTLLTYLRRKLGLCGTKLG
MGSLTRVPAEDPAAAEEEWSDEAVIYVNGVRRVL-PDGLAHLTLLQYLR-DIGLRGTKLG
—————————— MGKEAGAAESSTVVLAVNGKRYEA-AGVAPSTSLLEFLRTQTPVRGPKLG
___________________ MSNIEFTVNGILCSVGCEVSSTLMLVDYIRHHLELRGTKYM

CAEGGCGACTVMVSKYNRQENKITHLAVNACLAPVCAMHGLAVTTVEGIGSTKTKLHPVQ
CAEGGCGACTVMVSRLDRRANKIRHLAVNACLTPVCSMHGCAVTTVEGIGSTKTRLHPVQ
CGEGGCGACTVMVSKYLKNEDRINHIAVNACLISVCAMHGLAVTTVEGIGSTQDRLHPVOQ
CGEGGCGACTVMLSKYDRLONKIVHFSANACLAPICSLHAVAVTTVEGIGSTKTRLHPVQ
CGEGGCGACTVMISKYDRLONKIVHFSVNACLAPICSLHHVAVTTVEGIG-NTQKLHPVOQ
CGEGGCGACTVMLSKYDRLODKITHFSANACLAPICTLHHVAVTTVEGIGSTKTRLHPVQ
CGEGGCGACTVMISKYDPFQKKILHHTANACLFPICALHHVAVTTVEGIGNTKSRLHPAQ
CGEGGCGACTVMVSCYDRITKKSLHFAINACLAPLYSVEGMHIITVEGIGDRQRGLHPVOQ
CGEGGCGACVVLVSKYDPATDEVTEFSASSCLTLLHSVDRCSVTTSEGIGNTRDGYHPVO
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ECLAKAHGSQCGFCTPGFVMSMYALLRSSKQPP-—--—-=—==-———— TEDQIEDCLAGNLCR
QRLSGFHASQCGFCTPGMCMSIFSALVKADNKSDRPDPPAGEFSKITTSEAEKAVSGNLCR
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CTGYRPILOGFRTFARD-—-=-==—==—==————————————— GGCCGGDGNNPNCCMNQKKD
CTGYRPILOGFRTFAKD-=—=====—=—=————————————— GGCCGGSGNNPNCCMNQTKD
CTGYRPILOGFRTFAKN-——————=———————————————— GGCCGGNGNNPNCCMNQKKD
CTGYRPILEGYRTFAVDSNCCGKAANGTGCCHSKGENSMNGGCCGGKANGPGCCMNE-KE

CTGYRPTIDAFRVFAKTDNLAYTNSCSEDAKDQATCPSTGKPCSCRNETDVNVNESSLSS
CTGYRPTVDTCKSFASD - === === ————m——m oo VDLEDLGLNCFW
CTGYRTTLQAFKQYAKD= === === m = o o o e SPT

EADSESQYIFDKSSEFLPYDSSQEPIFPPELKLSSIYDSQYVIYRGKQTTWYRPTNIETVL
TDAETDDKLFERSEFQPLDPSOEPIFPPELQLSDAFDSQSLIFSSDRVIWYRPTNLEELL
KKETEHDILEFDPSAFRPYDPTQEPIFPPELKLENEYSTSYLVEFRGENVIWLRPRNLKELV
HSVSLSPSLFKPEEFTPLDPTOEPIFPPELLRLKDTPRKOQLRFEGERVIWIQASTLKELL
QTVSLSPSLENPEDFKPLDPTQEPIFPPELLRLKDTPOQKKLRFEGERVIWIQASTMEELL
HTVTLSPSLENPEEFMPLDPTOQEPIFPPELLRLKDVPPKQLRFEGERVIWIQASTLKELL
NVIMMSSSLEDSSEFQPLDPTOEPIFPPELMTQRNKEQKQVCEKGERVMWIQPTTLQELV
SVERYSPYSYNEIDGSAYNE-RELIFPPELQLRKVMP--LKLNGSNEIKWYRPLKLKQLL
KKGEEPAEVSRLPGYNSGAVCTFPEFLKSEIKSTMKQVNDVPIAASGDGWYHPKSIEELH
SISDIEDLHICEKSDQQCCKKNCDESDWCLVANNVGSTTKELTLKDGVKWETVTQISDIF

SLKDK--FPNAKVVVGNSEVGVEVKFKRCVYPIIIMPNCVPELNNITENEHGLTVGASVT
QLKAK--HPAAKLVVGNTEVGVEVKFKHFLYPHLINPTQVKELLEIKENQDGIYFGAAVS
LVKSR--IPDSKVVVGNTEIGVEMKFKKKFYPVLISPTIIGEVNYCSIENDGILVGAAVT
DLKAQ--HPDAKLVVGNTEIGIEMKFKNMLFPMIVCPAWIPELNSVEHGPDGISFGAACP
DLKAQ--HPDAKLVVGNTEIGIEMKFKNMLFPLIVCPAWIPELNSVVHGPEGISFGASCP
DLKAQ--HPEAKLVVGNTEIGIEMKFKNQLEFPMITICPAWIPELNAVEHGPEGISFGAACA
ALKSQ--YPNAKLVVGNTEVGIEMRLKNMLYPVILAPAWIPEMNAVQQTETGITEFGAACT
HLKSC--YLDAKLIIGNSEVGVETKFKNAQYKVLIAVTHIPELNTLKAKEDGIHIGSAVR
RLFDSSWEDDSSVKIVASNTGSGVYKDODLYDKYIDIKGIPELSVINKNDKAIELGSVVS
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EILLVEGTDSYMLAAGN--TSKVPYPITTPFSVIIDISGVSELKGYTLDON-LVVGAGNT

LNDIEETFREYIKKLPPYKTRVLTTIVEMLNWEAGKQIRNVAAIGGNVMTGS----PISD
LMEIDALLRQRIEQLPESETRLEFQCTVDMLHYFAGKQIRNVACLGGNIMTGS----PISD
LTELQIFLKSFIVEHP-SKSKIFKAVNAMLHWEAGKQVRNVASLTGNIVTAS----PISD
LSIVEKTLVDAVAKLPAQKTEVFRGVLEQLRWEFAGKQVKSVASVGGNIITAS----PISD
LSLVESVLAEETAKLPEQKTEVFRGVMEQLRWEFAGKQVKSVASIGGNIITAS----PISD
LSSVEKTLLEAVAKLPTQKTEVFRGVLEQLRWEFAGKQVKSVASLGGNIITAS----PISD
LSSVEEVLRKAVAELPSYKTEIFQAALEQLRWEFAGPQIRNVAALGGNIMTAS----PISD
LAQLONFLKKVVAEHDLPETSSCQAIVROLKWEAGTQIRNVASIGGNICTAS----PISD
ISKAIEVLSD-=-=-————- GNLVEFRKIADHLNKVASPEFVRNTATIGGNIMMAQR-LPFESD
LTEFMEILEKASTEEG---FEYLVKFTEHMEYLGHKTLRNIATIGGNLMMKNKNVAFASD

LNPILMSLKVKLNLLSQEN---GHRTVLMDETFEFTGYRKNVVKSNEILLSTIEIPEFSTKEQ
MNPVLSAAGAQLEVASEFVDGKLOKRSVHMGTGEFEFTGYRRNVIEAHEVLLGIHFRKTTPDQ

LNPILMPCSAVLNVYSTTN---GSRQITIDENFFKGYRKTILEDDEVVISIKLPESTNDQ
LNPVFMASGAKLTLVSRGT----RRTVQMDHTFFPGYRKTLLSPEEILLSIEIPYSREGE
LNPVFMASGAKLTLVSRGT----RRTVRMDHTFFPGYRKTLLRPEEILLSIEIPYSKEGE
LNPVFMASGTKLTIVSRGT----RRTVPMDHTFFPSYRKTLLGPEEILLSIEIPYSREDE
LNPVLMASGSKLTLISMEG-—-—--KRTVMMDEKFFTGYRKTIVKPEEVLLSVEIPYSKEGE
LNPLWIAVGAKFHIIDVNG-—---NVRTTLAKDFFLGYRKVDIKPEEILLSIILPWTRPFE
VATVLLAAGSTVIVQVASKR-——————— LCFTLEEFLEQPPCDSRTLLLSIFIPEWGSDY
LYLLFEIVGAQVTVKSQEYG-———=————-— TETVIMHEFTLLKMVGKVLVNILLPPLSEDY
YLKAIKQAKRREDDISIVTSAVNVEFEE--NTNVIKYINLAFGG-MAPVTKIATNTGNVL

YIVAFKQARRRDDDIAIVNAAINVRFEE--KSNIVAEISMAFGG-MAPTTVLAPRTSQLM
YFKSYKOARRRDDDISIVTAAFNVQFE—----GNKVIKSKLCYGG-MGPTTLLASKSSKML
YFSAFKQASRREDDIAKVTSGMRVLFKP--GTTEVQELALCYGG-MANRTISALKTTQROQ
FESAFKQASRREDDIAKVTSGMRVLEFKP--GTIEVQELSLCFGG-MADRTISALKTTPKQ
FESAFKQASRREDDIAKVTCGMRVLEQP--GSMQVKELALCYGG-MADRTISALKTTQKQ
YFSAFKQAYRREDDIAIVTCGMRVLFQH--GTSRVQEVKLSYGG-MAPTTILALKTCREL
YVKEFKOAHRREDDIALVNAGMRVYLQETERNWIISDVSIVEFGG-VAAVPLSASRTENFL
VIFETFRAAPRPFGNAVSYVNSAFLARTS-GSLLIEDICLAFGAYGVDHAIRAKKVEDFEL
KIVTFKIMOQRAQAVHATLNAGEFNYKLSN---DNVVREAKIVYGALTTASTRATETEKYLT

KGLKWNENMLEKAYSLLIDELPLDPSAPGGNIQFRRALTMSLELKSYLAIGKAMS-SD--
VGOEWSHQLVERVAESLCTELPLAASAPGGMIAYRRALVVSLFFKAYLAISLKLSKSG--
LGKHWNHETLSTVFHSLCEEFNLEFSVPGGMAEYRKSLCLSLEFKEFYLNVKDKLDISN--
LSKLWKEELLODVCAGLAEELHLPPDAPGGMVDEFRCTLTLSFFFKEFYLTVLOKLGQE---
LSKSWNEELLOSVCAGLAEELQLAPDAPGGMVEFRRTLTLSFFFKEFYLTVLOKLGRA---
LSKEFWNEKLLODVCAGLAEELSLSPDAPGGMIEFRRTLTLSFFFKEFYLTVLKKLGK-—---
AGRDWNEKLLODACRLLAGEMDLSPSAPGGMVEFRRTLTLSFFFKEYLTVLQKLSKDQ--
TGKKWDSGLLDDTEFNLLKEDISISENAPGGMIEFRRSLTLSFFFKFFLSVTHEMKIKG--
KGKSLSSEVILEAIKLLKDTVSPSEGTT--HHEYRVSLAVSFLESFLSSLANSSSAPSNI
GKPLEFTNETLOGALTVLDSDLVVVENPPEPSAEYRKHLALCLEFYKGLLSLCPTATLQP--

—-YVYGDLI---ESYYGSGADSFHGNVPKSSOYFELVGEKOLKSDAVGRPIQHMSAYKOAT
-ITSSDAL---PSEERSGAETFHTPVLKSAQLFERVCSDOPICDPIGRPKVHAAALKOQAT
-GESSTRP---PKLSCG---DETRGEPSSSQYFEIRNSGE--VDALGKPLPHASAMKHAT
——NLEDCG-KLDPTFASATLLFQKDPPADVOLFOEVPKGOSEEDMVGRPLPHLAADMOAS
——-DLEDMCGKLDPTFASATLLFQKDPPANVOLFOEVPKDOSEEDMVGRPLPHLAANMOAS
—-—-DSKDKCGKLDPTYTSATLLFQKHPPANIQLFOEVPNGOSKEDTVGRPLPHLAAAMOAS
—NGPNNLCEPVPPNYISATELFHKDPIASTOLFOEVPRGOLVEDTVGRPLVHLSAAKQAC
-LLADGLHADHLSAVQPYSRPVTVGTQSYELVROG-——————— ASVGQPMVHMSAMLOQVT
DTPNGSYTHETGSNVDSPERHIKVDSNDLPIRSRQEMVESDEYKPVGKPIKKVGAEIQAS

——————————————— RYRSGAIKIHDSRPVSEATQTYETNNKLYPLTEPLPKHEALIQCS
GEAIYCDDMPIAEGELYLAFVLSSKAHAKLISVDAKKALAEPGVIAFYSAKDLT----KE
GEAIYTDDIPRMDGEVYLAFVLSTKPRAKITKLDASEALALDGVHQFFCYKDLT----EH
GEAIYCDDLPRIDGELFLTLVLSSESHAKIKSIDTTAALSIPGVVAFFCAKDLE----VD
GEAVYCDDIPRYENELSLRLVTSTRAHAKIKSIDTSEAKKVPGEFVCEFISADDVP----GS
GEAVYCDDIPRYENELSLRLVTSTRAHAKITSIDTSEAKKVPGEFVCFLTAEDVP—-—---NS
GEAVYCDDIPRYENELFLRLVTSTRAHAKIKSIDVSEAQKVPGEFVCFLSADDIP----GS
GEAVYCDDIPHYENELYLTLVTSTQAHAKILSIDASEAQSVPGEFVCEVSAKDVP----GS
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GEAEYTDDTPTPPNTLHAALVLSKKAHARILSIDDSLAKSSPGFAGLFLSKDIP----GV
GEAVYVDDIPAPKDCLYGAFIYSTHPHAHVRSINFKSSLASQKVITVITAKDIPSG--GE
GEAMYSDDLPSLPHEVFASFVLSTVAVGEIISIDPTKALEVDGVIAFYSAKDIPGLNSET

ONSIGPIFHDEELFARDKVLSQGQOTIGVIVAVDQATAQAAARMVKVEY--EEIQPIIVTI
ENEVGPVFHDEHVFAAGEVHCYGQIVGAIAADNKALAQRAARLVKVEY--EELSPVIVTI
RNIWGSIIKDEEIFCSTYVTSRSCIVGAIVATSEIVAKKARDLVSITY--ERLQPVIVTL
NITG--ICNDETVFAKDKVTCVGHIIGAVVADTPEHTQRAAQGVKITY--EELP-AIITI
NATG--LENDETVFAKDEVTCVGHIIGAVVADTPEHAQRAARGVKITY--EDLP-AIITI
NETG--LFNDETVFAKDTVTCVGHIIGAVVADTPEHAERAAHVVKVTY--EDLP-ATITI
NITG--IANDETVFAEDVVTCVGHIIGAVIADTQEHSRRAAKAVKIKY--EELK-PIVTI
NHTG-PIIHDEEFFASNIVTCVGOQIIGIVVADTHDNAKTAANKVHIEY--CELP-AILST
NIGSSFLMQGEALFADPIAEFAGONIGVVIAETQRYANMAAKQAVVEYSTENLQPPILTT
PDDLPLYAQAEEVLCSGRVCYYEQPIGIIVAEDQITADIAAKLVKATY--KNFKNPVVNI

EDATKYNSEYPQ--FPKTIKRGNVKAVEDDKNN-IITEGRCRMGGOEHEFYLETHAAFATP
EQATEHKSYFPD--YPRFVTKGNVEEALAQAD--HTFEGTCRMGGOEHEFYLETHAALAVP
EDATEHNSYFEN--YPQTLSQGNVDEVESKTK--FTVEGKQRSGAQEHEFYLETISAYATIR
EDAIKNNSEYGP--ELKIE-KGDLKKGESEAD--NVVSGEIYIGGQEHFYLETHCTIAVP
ODAINNNSEYGS--EIKIE-KGDLKKGESEAD--NVVSGELYIGGQEHEFYLETNCTIAVP
EDATIKNNSEFYGS--ELKIE-KGDLKKGEFSEAD--NVVSGELYIGGODHEFYLETHCTIATIP
QEATEQQSFIKP--IKRIK-KGDVNKGFEESD--HILEGEMHIGGQEHEFYLETHCTLAVP
EEAVKIGSFHPN--TKKCLVKGDVEQCEFLSGACDRIVSGQVHVGGOEHEFYMEPQCTLVWP
EDAIQRNSYIQIPPFLAPKPVGDYNKGMAEADH-KILSAEVKLESQYYFYMETQAALAIP
KEAIQDASRNTLY---—-—-—--— TSADATETGTDVTKVISGTNSGDGOYHEFTMETLVCVTNP

KKEDDELQIFCSSQHPSEIAKLVSHILHVPMNRIVARVKRMGGGFGGKESRGMLVALPVA
R-DSDELELFCSTQHPSEVOKLVAHVTALPAHRVVCRAKRLGGGFGGKESRGISVALPVA
K--EDELEIICSSQSPSEIASFVSHTLGIPQHKVIAKVKRIGGGFGGKETRSSSLALPVA
KGEAGEMELEFVSTONTMKTQSFVAKMLGVPANRIVVRVKRMGGGFGGKETRSTVVSTAVA
KGEAGEMELEFVSTONTMKTQSFVAKMLGVPDNRIVVRVKRMGGGFGGKETRSTVVSTALA
KGEEGEMELEFVSTONAMKTQSFVAKMLGVPVNRILVRVKRMGGGFGGKETRSTLVSVAVA
KGEDGEMELEFVSTONLMKTQEFTASALGVPSNRIVVRVKRMGGGEFGGKETRNTILTTVVA
VDSGNEIHMVSSTOAPQKHOKYVASVLGLPQSKVVCKTKRIGGGFGGKETRSATIFAAAAS
D-EDNCITIYSSTOMPELTONLIARCLGIPFHNVRVISRRVGGGEFGGKAMKATHTACACA
T--EEGLEIHTATOWTNGVQOLMVSRALGIEKNRVDVHVRRVGGAYGLKISRSTQVAVACS

LAAHKLNRPVWCMLDRDEDMOMTGTRHPFLIKYKAAATKEGKIVGAVVNIYNNGGYSTDL
LAAYRMGRPVRCMLDRDEDMLITGTRHPFLFKYKVGFTKEGLITACDIECYNNAGWSMDL
IAAYILKKPVRSVLDRDEDIQMSGYRHPFLTKYKVAEFDENGKIAGAVEDVEANGGESMDL
LAAYKTGRPVRCMLDRDEDMLITGGRHPFLARYKVGFMKTGTVVALEVDHESNVGNTQDL
LAAHKTGRPVRCMLDRDEDMLITGGRHPFLAKYKVGFMKTGTVVALEVAHEFSNGGNTEDL
LAAYKTGHPVRCMLDRNEDMLITGGRHPFLARYKVGFMKTGTIVALEVDHYSNAGNSRDL
VAAFKTGRPVRCMLDRDEDMLISGGRHPFLGRYKVGEFMKNGKIKSLEVSYYSNGGNSADL
VPSFCLRRPVKLVLDRDVDMISTGQRHSFLGKYKVGEFTNEGKILALDLEIYNNGGHSLDL
LAAFKLRRPVRMYLDRKTDMIMAGGRHPMKAKYSVGEFKSDGKITALHLDLGINAGISPDV
LVTYKLNRPCRILQOSLATNMKAMGKRLPYLAKYEVAVNSSGTVQYTNLNMYEDNG--YKI

SGPVVERAMFHFENAYYIPNCEVTGYVCRTNLPSNTAFRGEFGGPOGMFGAGNMVREIAHR
SEFSVLERAMFHFENCYRIPNVRVGGWVCKTNLPSNTAFRGEFGGPOGMYAGEHITIRDVART
SCALIERSTFHVDNCYSIPNIKINAYVCKTNLPSNTAFRGEFGAPQVMLAAESMIRQIAST
SQSIMERALFHMDNCYKIPNIRGTGRLCKTNLPSNTAFRGFGGPQGMLIAECWMSEVAVT
SRSIMERALFHMDNAYKIPNIRGTGRICKTNLPSNTAFRGFGGPQGMLIAEYWMSEVAIT
SHSIMERALFHMDNCYKIPNIRGTGRLCKTNLSSNTAFRGEFGGPQALFIAENWMSEVAVT
SHGVMDRALLHLDNSYNIPNVSIMGFICKTNLSSNTAFRGFGGPQGMMIAECWMSDLARK
SLAVLERAMFHSENVYDIENIRINGQVCEFTNFPSNTAFRGEFGGPOQGLLIAENWIHHIATE
SP-LMPRAIIGALKKYNWGTLEFDTKVCKTNVSSKSAMRAPGDVOGSFIAEAITIEHVASA
NEDFYGLSLDAINNCYKSKNLTYKCYNTVITDTHKNTWCRAPGTMEFIANTELIMERIAYE

LGKSPEEISRLNLYRGNNTTHYG----QVLTYCTLQRCWDECVQONSNLAERKLKIKEEFNK
VGRDVVDVMRLNEFYKTGDYTHYH----QQLEHFPIERCLEDCLKQSRYDEKRQETAREFNR
LGKSYEEIVEVNIYKEGSVTYYN----QLLTYCTLSRCWNQCIDSSRYIARKKAVNDENR
CGMPAEEVRRKNLYKEGDLTHEN----QKLEGFTLPRCWEECLASSQYHARKSEVDKENK

CGLPAEEVRRKNMYKEGDLTHEN----QKLEGFTLPRCWDECIASSQYLARKREVEKEFNR
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1056
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CGLPAEEVRWKNMYKEGDLTHEN----QRLEGEFSVPRCWDECLKSSQYYARKSEVDKENK
CGLPPEEVRKINLYHEGDLTHEN----QKLEGFTLRRCWDECLSSSNYHARKKLIEEEFNK
LORSPEEIKELNFHNDGVVLHYG----QLLONCTISSVWDELKASCNFVEARKAINNENS
LALDTNTVRRKNLHDFESLEVEFYGESAGEASTYSLVSMEFDKLALSPEYQHRAAMIEQENS
LELDPVTVRLANVDTKR--—-—=——=——————— YKEVIEAYETLKTKADYEARRAEVNTENA

QHRWRKRGISIIPTKFGIAFTEKLLNQAGALVLVYVDGSVLLSHGGTEMGQGLHTKMIQV
ENRWRKRGMAVVPTKYGIAFGVMHLNQAGSLINIYGDGSVLLSHGGVEIGQGLNTKMIQC
SNRWKKKGIALVPTKYGISFQTDVLMOAGALLLVYNDGAVLLSIGGIEMGOGLFTKMIQTI
ENCWKKRGLCIIPTKFGISFTVPFLNQAGALLHVYTDGSVLLTHGGTEMGQGLHTKMVQV
ENCWKKRGLCIIPTKFGISFTLPFLNQGGALVHVYTDGSVLLTHGGTEMGQGLHTKMVQV
ENCWKKRGLCIIPTKFGISFTVPFLNQAGALIHVYTDGSVLVSHGGTEMGQGLHTKMVQV
ONRWKKRGMCIIPTKEFGISFTVPFLNQAGALVHVYTDGSVLLTHGGTEMGOQGLHTKMIQV
NNRWRKRGIAMIPTKEFGISEFTAKEMNQAGALVQVYTDGTVLVTHGGVEMGQGLHTKVAQV
SNKWKKRGISCVPATYEVNLRPTPG-—-—-—-- KVSIMNDGSIAVEVGGIEIGOGLWTKVKOM
TNRWRKRGLRESFLRWTP---ISAGITGATVSINQGDATVTIVHGGVEMGOGINTKAMOI

ATRALGIDV-==————— SKIHISETSTDKVPNTSATAASAGSDLNGMAVLEACEKIMKRL
AARALGIPS-———————— ELTHISETATDKVPNTSPTAASVGSDLNGMAVLDACEKLNKRL
ASKALEIGQ-——————— SRIHISEAATDKIPNSTATAASMSSDLYGMAVLNACNTLNQRL
ASRALKIPT-——————— SKIYISETSTNTVPNTSPTAASVSADLNGQAVYAACQTILKRL
ASRALKIPT-——————— SKIHISETSTNTVPNTSPTAASASADLNGQGVYEACQTILKRL
ASKALKIPI-=-=————- SKIYISETSTNTVPNSSPTAASVSTDIYGQAVYEACQTILKRL
ASRSLGIPT--————-- SKIYISETSTNTVPNTSPTAASVSADINGMAVHNACQTILKRL
AASSFNIPL--—-———-- SSVFISETSTDKVPNASPTAASASSDLYGAAVLDACQQIKVRM
TAFGLGQLCPDGGECLLDKVRVIQADTLSLIQGGMTAGSTTSETSCETVRQSCVALVEKL
CAHLLKISMD-—-—---—--—- KIQVKATNTIAFTNQEFVTGGSVASENVSAAVGAACETLLSRL

KPYIDKNPDGKWENWVSAAYVDR-VSLSATGFHATPDIGEDFKTTS-GKPENYETYGVAC
APTKEALPGGTWKEWINKAYFDR-VSLSATGEYAMPGIGYHPETNPNARTYSYYTNGVGV
KPYKTKDPNGKWEDWVSEAYVDR-VCLFATGEFYSAPKIEYNRNTNS-GRLFEYFTYGVAC
EPYKKKNPSGSWEDWVTAAYMDT-VSLSATGEFYRTPNLGYSFETNS-GNPFHYFSYGVAC
EPFKKKKPTGPWEAWVMDAYTSA-VSLSATGEFYKTPNLGYSFETNS-GNPFHYFSYGVAC
EPFKKKNPDGSWEDWVMAAYQDR-VSLSTTGEFYRTPNLGYSFETNS-GNAFHYFTYGVAC
EPIKQSNLKGSWEDWIKTAYENC-ISLSATGEYRIPDVGYNFETNK-GKPFHYEFSYGVAC
EPIASKGTHNSFAELAQACYMER-VDLSAHGEYATPNIGEDWTIGK-GTPENYEFTYGAAF
NPIKES-—-—----- LEAKSNTVEW-SALIAQASMASVNLSAQPYWTPDPSFKSYLNYGAGT
EAVKATMEGSPTFEQVVKQAFDTNVDLKADGLRSASN-—=-===—=———— FEPYDVFEFGATL

TEVEIDCLSGDHQVLRTDIVMDLGESLNPAIDIGQIEGGFIQGYGLFTIEELIYSPT---
TVVEIDCLTGDHQVLSTDIVMDIGSSLNPAIDIGQIEGAFMOGYGLFTLEELMYSPQ—---
SEVIIDCLTGDHEVLRTDIVMDVGESINPAIDIGQIEGAFMOGYGFLTMEEVVESAN--—
SEVEIDCLTGDHKNLRTDIVMDVGSSLNPAIDIGQVEGAFVQGLGLFTLEELHYSPE--—
SEVEIDCLTGDHKNLRTDIVMDVGSSLNPAIDIGQVEGAFVQGLGLFTMEELHYSPE-—-—
SEVEIDCLTGDHKNLRTDIVMDVGSSLNPAIDIGQVEGAFVQGLGLFTLEELHYSPE-—-—
SEVEIDCLTGDHKNIRTDIVMDVGTSLNPAIDIGQIEGAFVQGIGLFTMEELRYSPE-——
AEVEIDTLTGDEFYTRTADIVMDLGESINPAIDIGOIEGAFIQGLGWAATIEELKWGDDNHK
SEVEVDILTGATTILRSDLVYDCGQSLNPAVDLGOQIEGCEVQOGIGFEFTNEDYKTNSD—-—-—
AEVEIDVLTGEHEILRVDLIEDVGTSVNPEIDIGOQIEGAFVMGLGYWTCEQLVYNSTS-—

—-——--GTLYSRGPGAYKIPGFGGYSSEFNVSLLKGAPNPRAVYSSKAVGEPPLFLASSAYF
—-——--GMLYSRGPGMYKLPGFADIPGEFNVSLLTGAPNPRAVYSSKAVGEPPLFIGSSAFF
————-GETLSRGPGTYKIPTLSDIPKEFNVSLLKGAPNPRAVYSSKAIGEPPLFLAASVFEFF
————-GSLHTRGPSTYKIPAFGSIPIEFRVSLLRDCPNKKAIYASKAVGEPPLFLAASIFF
————-GSLHTRGPSTYKIPAFGSIPIEFRVSLLRDCPNKRAIYASKAVGEPPLFLASSIFF
————-GSLHTRGPSTYKIPAFGSIPTEFRVSLLRDCPNKKAIYASKAVGEPPLFLGASVFEFF
———-GNLYTRGPGMYKIPAFGDIPTEFYVSLLRDCPNSKAIYSSKAVGEPPLFLSASVEY
WIRPGHLFTCGPGSYKIPSVNDIPLNFKVSLLKGVPNPKATHSSKAVGEPPFFLGSAVLE
————-GLVIHDGTWTYKIPTVDNIPKEFNVEMEFNSAPDKKRVLSSKASGEPPLVLATSVHC
—-——-GQLLTTRAWNYFVPQARDIPQOKMNIHLRPKSYSNDTAFGSKCVGEPPLCMSIALVL

ATHEAIKAARADAG-—-—-——-- VPLEFDMEAPATSARIRMACEDHITKKLDKPDPNSEVPW
ATKEAIAAAREDQG-——-——-- LSGDFPLEAPSTSARIRIACQDKFTELLEIPEPGSETPW
ATKEAIMAARSDSG---—-—--- VPVEFELDAPATCERIRMSCEDDITLQVKPTVKRIGVPW



Human XDH 1273 AIKDAIRAARAQHTG----NNVKELFRLDSPATPEKIRNACVDKFTTLCVTGVPENCKPW

Rat XDH 1273 AIKDAIRAARAQHG----- DNAKQLFQLDSPATPEKIRNACVDQFTTLCVTGVPENCKSW
Cow_XDH 1273 AIKDAIRAARAQHTN----NNTKELEFRLDSPATPEKIRNACVDKETTLCVTGAPGNCKPW
Chicken XDH 1302 AIKDAIYSAREDSG--—-—---- VITEPFRLDSPATPERIRNACVDTETKMCPSAEPGTEFKPW
Maize XDH 1318 AIKDAISAARAEEG---—---- HLDWEPLDNPATPERIRMACVDSITKKFAGIDYRSKLSV
Maize AO-1 1294 AMREAIRAARKEFSVSTSPAKSAVTFQMDVPATMPVVKELCGLDVVERYLENVSAASAGP
BmIAOlL 1213 AIIEATAAARKESGYG----- ATDIFNIGAPFTPEKISLSTKTAIKELLYN--—-=-—=-—-—-—

Silkworm XDH 1 1353 NVVP-
Fruit fly XDH 1332 NIVP-
Silkworm XDH 2 1332 NVIA-

Human XDH 1329 SVRV-
Rat XDH 1328 SVRI-
Cow_XDH 1329 SLRV-
Chicken XDH 1355 SVRA-
Maize XDH 1371 —-=———-
Maize_AO—l 1354 NTAKA
BmIAO1I ===

Supplemental Fig. 5. Alignment of the amino acid sequences of several XDHs, a maize
AQO, and BmIAO1. The 20-amino-acid sequence of BmIAO1 determined here is
underlined. Accession numbers are: Silkworm_XDH_1 (D38159), Silkworm_XDH_2
(D43965), Maize_XDH (BT069925), Human_XDH (D11456), Rat_XDH (J05579),
Cow_XDH (X83508), Chicken_XDH (D13221), BnIAO1 (XM_004925903),
Fruit_fly_XDH (BT015293), and Maize_AO-1 (D88451).



