Supplemental Figure 1. Alignment of protein sequences from the B-ketoacyl synthase (KS) and
acyltransferase (AT) domains of fungal PKS and PKS/NRPS. Protein sequences were aligned using
AlignX. A similar alignment was obtained with ClustalW. The active sites of the KS and AT domains
are indicated by green lines above the alignment. The following sequences were included in this
analysis (see Methods for accession numbers): M. grisea (Ace1, Syn2, Syn6,7,8, mg03810, mg03818,
mg09589); A. fumigatus (af04917); A. nidulans (AN8412, AnpksST, AnWA); F. graminearum
(FG10464); N. crassa (ncu08399, ncu09638, ncu02918); A. terreus (LNKS, LDKS, AtMSAS, Atat1); P.
griseofulvum (PgPKS2), C. heterostrophus (ChPKS1,2,16,17); G. moniliformis (FUM1,
GmPKS1,9,10), C. lagenarium (CIPKS1) and, B. fuckeliana (BfPKS3,4,5,6,8). Bacterial PKS
sequences (epoD, MxaC, MxaD) were included as references.
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ACE1l (1) EPIAIIGSGCKFPGGSTTPSKLWELLKDPK----- DIVSEIRPD-RFDVD
Syn7 (1) EPIAIIGSACRFPGDLSTPSDLWDFLQSPR--—-- DLQTEVPKD-RFNAD
Syn6 (1) EPIAVVGTGCRFPGGANSPSKLWEILEKPR----- GLLKKVPAE-RFDVD
LNKS (1) EPIVVVGSGCRFPGDANTPSKLWELLQHPR----- DVQSRIPKE-RFDVD
GmPKS9 (1) EPIAVVGTACRFPGGCNTPSKLWDLVFSSR----- DVLQKVPPA-RFNVD
GmPKS1 (1) EPIAIIGSACRFPGDSSSPSKLWDLLKSPR--—-- DLLTKVPPN-RYNAD
BTPKS5 (1) EPIAIIGMACRFPGGSNSPSKLWDLIKSPR----- NLSKRVPDE-RFNSE
ChPKS16 (1) EPIAIVGSACRFAGGANSPSKLWDLLRNPK----- DIRSNITDK-RFNAN
FG10464 (1) EPIAIIGTGCRFPGGSNTASKLWDLLKDPK----- DVSKEVPED-RFNLD
mg03818 (1) EPIAVIGIGCRFPG-ASSLHKLQEALSAPS———-— DLSQT1PDD-RFHVD
Syn2 (1) EPIAIIGTGCRFPGSCDSPSKLWELLEKPR----- DLLKKIPND-RFSAD
mg03810 (1) EPIAIVGTGFRFPGGASTPSKLWDLLHSPR----- DVLAPIPQS-RFNAE
ChPKS17 (1) EPIAVVGVGCRFPGGCNTPSKLWDLICEQR----- DIQSKIPAE-RYNSD
GmPKS10 (1) EPIAIIGTSCRFPGGANTPSKLWDLLIEKR----- DVQSSIPPE-RFNVD
af04917 (1) EPIAIIGTGCRFPGGSTSPSKLWDLLYSPR----- DLTREVPAESRFNPK
ncu08399 (1) EPIAIVGSSCRFTGEATSPAKLWELLKDPK----- DLTREVPKD-RFNVE
BTfPKS6 (1) EPIAVIGTGCRFPGGASSPSKLWNLLHHPY-——-- DLTQKVPSS-RFNIK
BFfPKS3 (1) KPVAIIGSSCRFTG-ASNTSKLWELLKEPR----- DVLSKIPEE-RFLAE
BTfPKS4 (1) EPIAIIGRGCRLAGGCQSPSELWNFLQTPY--——-— DVSQEFPPD-RNSAS
AN8412 (1) DLIAIVGSACRFPGQSDSPSKLWTRLKEPI----- DLRKTFPPQ-RLNLA
mg09589 (1) EPIAVIGLANRFPGGADTPARLWTILKDAASAEAADLSREPPPG-RMNLR
Syn8 (1) EPVAIIGYSLRFPGGADTPSKFWELLTSGR----- DISREPDPR-RLNLS
ChPKS2 (1) MPLAI'IGMSCRFPGKVASLEDFWDMLSNSK----- HGYRQFPRE-RFNWE
ChPKS1 (1) -PIAVVGMSFRGPGDATNVEKLLNMISEGR----- ESRAEVQAK-KWDPE
BTPKS8 (1) IPIAIVGISCRLPGNVSTPDEFWELCSRAR----- SGWSEIPKE-RFDTA
LDKS (1) APIAMVGMGCRFGGGATDPQKLWKLLEEGG----- SAWSKIPPS-RFNVG
ncu04865 (1) MPIAIIGMSCRFAGDVDSPSKLWDLLAQGK----- SAWSEI1PKD-RFNID
FUM1 (1) LPVAIVGMGMRLPGGIHTPDELWGMLVEKR----- STRCEIPPT-RFSVD
ncu09638 (1) STDVGVWPACRWPGGVHDPSQFWEFLRNKV----- NGWKEFDDP-RFSSA
ncu02918 (1) EPIAIIGMGCRLPGGSHSSSKLWELLKAGR----- TAQSRFPPS-RFNID
AtMSAS (1) NEVAVVGMACRLAGGNNSPEELWQSHILNRK----- DASGEIPSM-RWEPY
PgPKS2 (1) DDIAIIGMACRVPGDVKSPSALWQFLLQKG----- DASGDMPSW-RWDPY
EpoD (1) EPIAIVGIGCRFPGGADAPEAFWELLDAER----- DAVQPLDR--RWALV
MxaC (1) EPIAIVGMACRFP-QADNVEAFWRLLQGGV----- DAVREIPLE-RWPKD
MxaD (1) EPIAIVGTSCRVPGGARTPEAFWRLLHGGV----- DAITEVPRD-RWDAE

pks ST (1) GKLAIVSMSGRFP-EAPSTDSFWDLLYKGL----- DVCKEVPLR-RWDVK
AnWA (1) SKIAIIGMSGRFP-EADSPQDFWNLLYKGL----- DVHRKVPED-RWDAD
CIPKS1 (1) CKLAIVGMAGRFP-DAASHEKLWELLAKGL----- DVHRVVPAD-RFPVA
Atatl (1) QKIAIVGMAGRFP-NSDDLESFWSTLRQGL----- DLHRRVPPD-RFDID

Consensus (1) EPIAIVG GCRFPGGA SPSKLWDLL R DL IP D RF VD
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100
KYFHPDHKHHG-TSNVRHSYFLE---ENFKHFDAKFFG IRPQEAMAMDPQ
AFHHADGSHHG-RTNARHGYFLN----NVKTFDAQFFGVQAGEAESMDPQ
SFYHPDGSFHG-RTNAANAYFLD---QNIRAFDANFEN IQHHEAEVTDPQ
TFYHPDGKHHG-RTNAPYAYVLQ---DDLGAFDAAFEN I QAGEAESMDPQ
SFYHSDPTHHG-TTNVTQSYFLD---EDVTKFDNGFFG 1 QPMEAEAMDPQ
AFYHADSKHHG-TTNVRHSYFLN---EDPARFDNNFEN 1QPGEAEAIDPQ
AFFHTNGSYHG-ATDSREAYFLE---EDVALFDNAFEN 1QPGEAEAVDPQ
GFYHPDGSHHG-HMNVLQSYLLE---EDTRLFDAEFEG INPVEAKAMDPQ
RFYHKDSSHHG-TANVRRSYLLD---EDVRLFDTQFEG I SPGEAQAMDPQ
GFYHPNAQHHA-STNVRKSYFLD---VNVRKFDHNEEN I TAVEAAAMDPQ
GFYHPKNSHHG-TSNVRHSYLLD---EDLRTYDAQFFGVKAIEASSMDPQ
GFYHQDGEYGG-HSNVRDSYTIA---EDVAAWDAGFENVAAAEASAIDPQ
AFYNEDGSKPG-CTNVNHGYFLD---EDIRAFDAAFFRMNPAEVEAVDPQ
AFYSSNGDKNG-CTDVKKAYLLA---EDIRLFDASFEKINPREAEAMDPQ
GFYNVDGEHHG-ASNATNAYFIE---EDPRYFDAGFES I APREAESIDPQ
GFYHPDGEYHG-TTNSAKAYFLE---QDHRLFDASFEN I TPKEAEAIDPQ
AFYHPNGEHHG-TTNATKSYFLN---EDPTTFDAPEEN INPREAEALDPQ
GFYHQDGQHHG-TSNVLHSYLLD---ENPLAFDSAFFHIHNREAECIDPQ
——————— R----HSTSTRGYFLS---QDVREFDASFESLSPLEAQAMDPQ
RFYHPDGEHHGSTDVRGTSYLLS---EDPRQFDASFEN INPREAEGMDPQ
KFYHPDGDRHG-RTPVGKAYFLSEDL-DPALFDASFEG ISPLEAEAMDPQ
KFHHAKGEHHG-SSNVLKSYFL--DQ-DPCLFDGSFFG I SPLEAEAVMDPQ
AFYHPNQSRKD-CIDVNCGYFLD---GDIAEFDAQFFKMNG---TDADPQ
GFYHPDSSRHG-THNVEYGHWFQ---QDVYNFDAPEENVSPAEAAALDPQ
SFYHPNPGKAG-CFNAAGGNFLK---EDVGLFDAPFESLTAQEATSMDPQ
GVYHPNGQRVG-SMHVRGGHFLD---EDPALFDASFENMSTEVASCMDPQ
GFHHPNFEKLN-GTNV I GGHFMK ---EDVGLFDAHFENLSAETAAALDPQ
GFHSPSSK-PG-S IAMRHGHFLDDK-DDLHRLDTSFESMGMTEVSDIDPQ
GFHHPNSDRPG-SMSMKGAFLAEQ---DARLFDHTEEGMTGLEVETMDPS
GFYHPNSDRPG-SLNMEGGYFIED---DIRGFENSFFEG INNLEATYMDPQ
YRRD IRNP-KILDQTTKRGYFLD----HVENFDAAFFGYSPKEAEQMDPQ
RQRHPRNA-AALAKTTAKGYFVN----DIDHFDAAFFA I SPREAEQMDPQ

GVAPVEAVP------- HWAGLLTEP---1DCFDAAFEG ISPREARSLDPQ
EVADIGDG------ AMRWGGFLDS----VDSFDPGFFG I SPREAVRMDPQ
ALFDPDPNKQG-RTYARWGGF IDG----VDRFDAAFFGVSPREASRMDPQ

THVDPSGKARN-KGATRWGCWLD----FAGEFDPRFEES I SPKEAPQMDPA
AHVDLTGTATN-TSKVPYGCWIR----EPGLFDPRFENMSPREALQADPA
THYDITGKAVN-TSHSQYGCWIE----NPGYFDPRFEENMSPREAFQTDPM
AHYDPTGKKLN-STHTPYGCFIE----KPGLFDPRFENMSQREAYQTDPM
GFYHP G G TNV GYFLD DV FDA FF ISP EA AMDPQ
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150
QRFLLETVYESLEAAGITISDLKGS---QAGVEVGNMGVDYSELLSQDI -
QRQLLEATYDALCAAGQTLGALKGS---DTAVYVGIMTHDEELTKVGDL -
HRLLLETVYEALATAGLRVEDLRGS---STAVYCGQMMNDYKDLVNFDQ-
HRLLLETVYEAVTNAGMRIQDLQGT---STAVYVGVMTHDYETVSTRDL -
QRLLLETVYDSVVDAGLAMEDLKGS---DTSVEVGQMCDDWAQMLAKDW-
QRLLMEVVYQGLCASGQTIEGLRGS---PTAVYVGVMCDDWSGH I TRDL -
QRLLMETVYDSLCAGGQTIEGLRGS---NTGIYVGMMCDDWAQA INRDW-
QRLLLEVVYESIESAGLSIDRLRGS---DTAVFAGLMCGDYEARMLRDL -
HRVLLEVVYEAITESAGKT IHGLHNS---DTAVNA--——————————————
QRLLLETVYEALENASVSDKQLKGS---DTGVYVGLMCGDYENILMRDI -
QRLLMETVYEALESAGLSIKQLQGS---DTAVYVGVMSADEMDMLARDV-
QRLLTECVYEALESGGHSVQALRGS---DTAVYVGLVNEEYSDIHYREL -
QRMLLETVEEALESAGTTIDQLQGT---DTAVYVGCMTSDYVEMLLRDP-
QRLLLEAVYEATETAGLPMEDLKGS---DTAVYVGCMTGDYHEMLMREP-
QRLLLETVYEAMENAGLTLNGMRGS---ATSAYMGAMSADYTDTQLRDI -
QRMLLEVVYEALESAGYTLQDYSGK---KVAVFAGVMTADYDTLSQRDD-
QRLLLETVYEALEAAGLSIEEMQGT---STAVYVGLMCADYFDVLMRDI -
QRLLLENVYETHIESACYPMETIRGS---DTGVEVGLMCADYYDVQMRDP-
HRLLLETVYEALEEAGIPAETLRGS---DTAVYTGVMFHDYLSLSSQDH-
QRLLLETAFEALEAAGYSLEAMNGS---KTSVHVGVMNSDESNIQLRDP-
QRMLLETVYEASESAGMPLDKLKAA---NCAVYVGAMTADYAELPTRDV-
QRLLLETVYEAAESAGATLEGLRGS---RTSVHVGVMTGDYADVQARDA-
GRMILECVYEALENAGGSQESIVGS---KVGVESTSNTSDYTLSLKDDI -
QRMLLECSYEAFENSGTPMSKIVGT---DTSVEVSSFATDYTDMLWRDP-
QRILLECTEEALESAGIPKHEIVGK---DVGVEVGGSFSEYESASFVDT-
YRLILEVVYEALEAAGIPLEQVSGS---KTGVFAGTMYHDYQGSFQRQP-
FRLQLESTYEALESAGITLQDVAGS---NTSVYAGSFFRDYHESL IRDP-
QRMLLEVAYECMQSSGQTNWRGS—---- NI1GCYVGVWGEDWLDLHSKDL -
QRKLLEVAYEAIESAGETWESVSGT---RTGVEVGNFCLDHWMIQSRDW-
QRKLLEVVEETFENAGFTLDQVSDA---NIGCYVGNFVTDEITMQLKDS-
QRLSLEVTWEALEDAGIPPQSLSGS---ETAVEMGVNSDDYSKLLLEDI -
QRIALEVAWEALENAGISPSRLAGS---DTSVYMGVNSDDYGKLVLEDL-
HRLLLEVAWEGLEDAGIPPRSIDGS---RTGVFVGAFTADYARTVARLPR
QRLLLEVAWEALEDAGLDVDKLSGS---RSGVFIGACNDDYHCMQVERP-
QRMLLEVAWEALERAGQPPDQLAGS---RTGVFLGI IGSDYAQLQARLLG
QRMALMSTYEAMERGGIVPDTTPSTQRNRIGVEHGVTSNDWMETNTA---
QRLALLTAYEALEGAGFVPDSTPSTQRDRVGIFYGMTSDDYREVNSG---
QRMALTTAYEALEMCGYVPNRTPSTRLDRIGTEYGQTSDDWREINAA---
GRLALVTAYEALEMSGFVPNRTPSSMLDRIGTEYGQTSDDWRTLNAA---
QRLLLE VYEALESAGITIE L GS TGVFVGVM DY L RD
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200
DAFPTYFAPGTARSILSN---RISYFFDLHGPSVTVDTACSSSLVAVHQA
DAIPTYLATGAATSIASN---RLSYFFDWHGPSN---—————————————
DRLPTYTATGTAASILSN---RVSYFFDWHGPSMT IDTACSSSLVAVHHA
ESIPTYSATGVAVSVASN---RISYFFDWHGPSMT IDTACSSSLVAVHLA
DDIPTYMGTGVSRAVMSN---RVSYFFDWHGPSMS IDTACSSSLVAVHEA
EVFPQYGATGMARSIMSN---R1SYFFDWHGPSMT IDTACSSSLVAVHQA
ESTMTYAATGQSRAIVSN---RLSYFFDWHGPSMTVDTACSSSLVAVHQG
DQVPTHFATGTSRAVMSN---RVSYFFDWHGPSVT IDTACSSSLVAVHHA
—===Sm— S—---RVSYFFNWHGPSMT IDTACSSSLVAVHEA
DCAPRYQATGVGRSIMAN---RISYTWDLHGPSMT IDTACSSSLVALHQA
EKFPTYFATGTARSILSN---RLSYFYDWHGPSMT IDTACSSSLIALHQA
NTTPRYFSTGTGRSIASN---RISY IFDWRGASMT IDTACSSSLVATHQA
LDFPKYMAPGTARSILSN---RISYFYDWHGPSMT IDTACSASLVAVHEA
QDMPKYMATGTARSILSN---R1SYLFDWKGPSMT IDTACSSSLVAVYDA
ENVSKYMITGTSRALLAN---RLSYFFDWKGPSISVDTACSSSLAAVHLG
LSVSQYYATGNARS I ISN---RVSYFFNFHGPSMT IDTACSSSLVALHQA
EDIPQYLATGTARSIMSN---RISYFFDWKGPSMT IDTACSSSLVAVHNA
ETLPQYFSTGTARSIVSN---RVSYFFDWKGPSLTIDTACSSSLVAVHQA
MATPKYHITGTAPNKASN---RISYFFDWHGPSVTVDTACSSSLVALDHA
EVLPTYNATGTAISILSN---RLSYFFNLKGPSVTIDTACSSSLVALHQA
EDVSTYMASGTSRAVLAN---RISHFFDLRGPSVCLDTACSSSLVALHLA
EDLSSYTASGTSRAMLAN---RVSYALDLRGPSVCIDTACSSSLVALHQA
YSMPALVGVLATACMLS---NIVSNTFDLKGPSVSIDTACSSAFYALQLA
ESVP-MYQCTNSGFSRSNLANRISYSFDLKGPSVLVDTACSGGLTALHLA
DSVP-MYQATGKLFFLS---NRISHFFDLRGPSFTMDTACSSSLVALHQA
EALPRYFITGNAGTMLA---NRVSHFYDLRGPSVSIDTACSTTLTALHLA
DTLPRFLLMGTGAAMAS---NRLSHFFDLRGPSMSVDTGCSTTLTALHQA
YDSGTYRVSGGHDFAISN---RISYEYDLKGPSFT IKAGCSSSLIALHEA
DNPRPYAFTGAGTSILAN---RISYIFNLQGPSLTVDTACSSSMYALHLA
EYTHRYSATGLGTTILAN---RISHVFNMKGPSFVIDTACSSSLYCLHAA
PNVEAWMG IGTAYCGVPN---RISYHLNLMGPSTAVDAACASSLVAIHHG
TGVGAHMGVGTAYCGIPS---RISYLLDLMGPSVALDAACASSLVAVHHA
EERDAYSATGNMLSIAAG---RLSYTLGLQGPCLTVDTACSSSLVAIHLA
ETGDAFSATGVAASVLSG---RLSYLFNLQGPSLVVDTACSSSLVSLHLA
DSPDIYHLTGTSLNAAAG---RLSYTLGLQGPCMSIDTACSSSLVALHVA
QNIDTYFITGGNRGFIPG---RINFCFEFSGPSYSNDTACSSSLAATHLA
QDIDTYFIPGGNRAFTPG---RINYYFKESGPSVSVDTACSSSLAATHLA
QEVDTYYITGGVRAFGPG---RINYHFGESGPSLNVDTACSSSAAALNVA
EKIDMYY IPGT IRAFATS---RINYHFKFKGPSYNVDTACSSSFAAIQLA
E VP Y ATG ARSILSN RISYFFDW GPSMTIDTACSSSLVALH A
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250
VQSLRLG----ETPVAIVCGANLLLGPAQYIAESKLQMLS-—----- PNG
————————————————————————————— FITESKLSMLS-------PTG
VQQLRSG----SSKVAIAAGANL ILGPVPLIVESKMNMLS - =----- PTG
VQQLRTG----QSSMAIAAGANL I LGPMTFVLESKLSMLS-—----- PSG
VRTLRSG----ESNVAVAAGANL I LLPGMY ICESKLRMIS-—----- PTG
1QTLRSG----ESEVAIAAGANL ILTPGMY IAESKLSMLS—=----- PSG
VTSLRNG----ECPVVIAAGVNL ILGPGMWIAESKLHMLS - —----- PTG
VQALRSG----DSHAAVACGSNL I FGPEMYV IESKLKMLS - ———--- PDS
VQALRNG----TSRMAVACGTNL ILSPLPFISESNLSMLS------- PTG
VQALRLG----ESRLAIVGGSNLLLG--=—=—==——————m - —— PEW
VQVLRSK----QSKVAVAAGSNI I LGPEQY IAESKLQMLS - ——---- PDG
VQTLRSG----AFKVAVAAGVNMLLGPEPY IVESSFHMLS - ———--- PTG
VQALRSG----1SRVACAAGSNAILGPENFVIESKLQLLS-—----- PTG
VTALRNG----VSRIACAGGVNL I LGPEMMISESKLHMLS = ==---- PTG
FQALRAG----ECTISCVGGSNI ILNPDCYLAATSLHLLS------- PTG
VLSLRSG----EAEMACVSGVNL ILTPEQFVVESSLHMLS-=----- PTG
ISTLRSG----QSRTAIAAGANL I FGPEMY IGESNLHMLS - ———--- PTG
VSALRNG----ECRSAVAAGVNL I FGPEMENGEANLKMLS - ——---- PTG
VQQLRSG----SSTLAVAAGANLLLDGRPFIGFNNMGMLS —=----- PTG
VQGLRAG----DATAAIVAGANL IFDPAMY IAESSLHMLS - ----- PDS
CQDLRTG----CADMAVVAGSCL ILSPDMFISESKLHMLS——----- PTG
VRDLAAEGGAAGSDMA I VAGCGLLLDPLMY IAESKLRMLS - —----- PTG
SQSLRSG----ETEMCIVSGCALNISPWRWTMLSNLTMLN=====—- PDG
CQSLLVG----DVRQALAAGSSL ILGPEMMVTMSMMKFLS—=———-- PDG
CQSIRNG----ECKSAITGGCHLNMLPENWIS IPFCEIPSNKYRLFSDEG
1QSLRAG----ESDMAIVAGANLLLNPDVFETTMSNLGFLS------- SDG
CQSLRSG----ESTMS I VGGAN IMFNPDMFLAMSSMTLIS————--- KDG
VRAIRAG----DCDGAIVAGTNLVFSPTMSVAMTEQGVLS------- PDA
VNAIRAG----DCDSAIVASANWIADPGVQIALDKLGALS------- ASA
VAAL IAG----ECDSAIVAGANL IQSPEQQLATMKAGVYLS------- KTS
RQAILQG----ESEVAIVGGVNALCGPGLTRVLDKAGATS—————-- TEG
RQAIRAG----ETDLAIAGGVNALLGPGLTRVLDEAGAIS—————-- ADG
CRSLRAG----ESDLALAGGVSTLLSPDMMEAAARTQALS-—————- PDG
CQSLRNR----ECNMALAGGVNL ILSPQSVLLVSKLQALS------- PDG
CQSLRNR----ECDLALSAGVNLMLMPDATIALSSSRGLS-—-—--- PDG
CNSLWRG----DCDTAVAGGTNMIFTPDGHTGLDKGFFLS—————-- RTG
CNSIWRN----DCDTAITGGVNILTNPDNHAGLDRGHFLS————--- RTG
CNSLWQK----DCDTAIVGGLSCMTNPDIFAGLSRGQFLS-—----- KTG
CTSLLAK----ECDTALAGGLNVMTTPDLFAGLSRAHFLS—————-- KTG
VQSLRSG ES MAIAAG NLIL PEMFIA SKL MLS PTG
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300
RSRMWDASA-DGYARGEGFASIVLKPLSVALANGDHIECI IRETGCNQDG
RSRMWDAGA-DGYARGEGIACVVLKTLSQALADGDT IEAL IRETGVGQDG
RSSMWDEKA-NGYARGEGVAAVVLKTLSQALSDGDNIECVIRETGVNQDG
RSRMWDAGA-DGYARGEAVCSVVLKTLSQALRDGDTIECV IRETGVNQDG
RSRMWDANA-DGYARGEGFASVILKTLSQALADGDPIECI IRETGVNQDG
RSKMWDQDV-NGYARGEGIAAVVLKPLSAAIRDNDHIDCI IRATGVNQDG
TSKMWDESA-DGYARGEGIASVVMKRLSDALRDGDP IECVIRGTGVNQDG
LSRMWDKDA-NGYARGEGVTAVVLKTLSQALADNNRIEVVIRETGMNSDG
KSRMWDADA-DGYARGEGVAAVVLKPLSAAIEDNDVIECI IREVGVNQDG
RRRLRKRGR-RGGG-—------ HLKRLSDAVADGDF IESVIRETGVAQDG
RSRMWDAEA-NGYARGEGVAAVVLKTLSQALADGDHIECHIIRETGINQDG
RCRMWDASA-DGYGRGDGVAAVILKTLSQAIEDGDRIESVIRETGINQDG
RSRMWDAAA-DGYARGEGAAAL IMKKLSHALADGDEVYCI IRETGVNSDG
RSRMWDASA-NGYARGEGVAAIMMKTLSQALADGDHIEG I IREIGVNSDG
RSQMWDQAA-DGYARGEGVCVFFMKTLSQALRDGDR IDALLRETCVNSDG
RCHMWDDRA-DGYARGEGVAAIFIKPLSKALADGDRIEAI IRETGVNSDG
RSQMWDSRA-DGYARGEGTAAIVLKTLKNALEDGDDIEY I IRETGVNSDG
TCKMWDASA-DGYARGEGCGSVMLKLLEDAIRDGDRIESVIRETGVNSDG
SCKMWDTEA-DGYARGEG I LAMLLKPLRLALADGDN IQCV IRETGVNHNG
CSRMWDKDA-NGYARGEGVGVLVLKPLSRAIMDGDHVEAV IRSTGVNSDG
HCRMWDSSA-DGYARGEGAAALFLKPLSRALADGDPVHGV IRASGVNSDG
TSKMWDAAA-DGYARGEGVAAVLLKPLSRALRDGDP IRGVVRATGVNSDG
LSKSFDPQADAGYVRGEGAAS I 1VKPLDAATRDNDRVHCVLSD IGVNHNG
RCYAFDERA-NGYARGEGVAVLLLKRLEDALADNDT IRAVIRGTGCNQDG
RSFSFDSRG-TGYGRGEGCGLIVLKPLEQALKDNDN IRAVIRGSGINQDG
1SYSFEDSRA-DGYGRGEGVAAIVLKTLPDAVRDGDP IRLIVRETAINQDG
RSWAFDSRA-NGYGRGEGSATVVLKPLDAALRDGDP IRAV IRDSGINQDG
SCKTFDANA-NGYARGEAINAIFLKPLNNALREGDP IRALVRATSSNSDG
RCHTFDARA-EGYARGEGFGAIYLKRPSLATADMSP IRAMIRGTAINSNG
TCHTEDSSA-DGYGRADGIGAILVKRLSDAIRDGDP IRSVIRGTAINSNG
RCLSFDEDA-KGYGRGEGAAVVILKRLSTAIRDGDHIRAT IKGSAVAQDG
KCRSFDDSA-NGYGRGEGAGVVILKRLEKALTDGDRVLAVLKGSAVASDG
RCRTFDASA-NGFVRGEGCGLVVLKRLSDAQRDGDR IWAL IRGSAINHDG
RSKAFDASA-NGFTRGEGCG I VVLKRLSDALADGDHILAT IRGSAINQDG
RCKTFDAAA-NGFVRAEGCVVLVLKRLSDALASGDE ILSL IAGSAVNQDG
NCKAFDDAA-DGYCRAEGVGTVFIKRLEDALAENDP ILAT ILDIKTNHSA
NCNTFDDGA-DGYCRADGVGTVVLKRLEDALADNDP ILGV INGAYTNHSA
PCATFEDNGA-DGYCRADGCASVIVKRLDDALADKDNVLAV ILGTATNHSA
SCKTFDDGA-DGFCRGDGVGTVVLKRLEDAEADNDP I LAVVLGTATNHSS
RSRMWDA A DGYARGEGVAAVVLK LS ALADGD 1 AVIRETGVN DG
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350
RTKG I TMPSPLAQCKL IQETYKRAG-LDLSKSSDRPQYFEAHGTGTPAGD
RTTGITMPSNVAQASL IKATYARAG-LDLNEPQGRPQFFEAHGTGTPAGD
RTPGITMPSHQAQEAL IRETYAAAG-LDLSRAEDRCQYFEAHGTGTPAGD
RTTGITMPNHSAQEAL IKATYAQAG-LD ITKAEDRCQFFEAHGTGTPAGD
KTPGLTVPSNIAQTAL IRDVYQRAG-LD I TKPSDRPQLFHAHGTGTKAGD
RTPGLTMPSATAQADL IRSTYARAG-LD INKPEDRPQFFHAHGTGTPAGD
KTPGLTMPNGKAQADL IRDTYQRAG-LD IHDPRDRPQFFHAHGTGTQAGD
ATPGITMPSASAQRDL IRSVYRKAG-LDPESAEDRPQY IEAHGTGTPAGD
KTRG I TMPSAQAQASL IRQTYAKAG-LDPATPEGRCQFFEAHGTGTPAGD
RTNG I TTPSAGAQANL IRRVYAKAG-LDVNR--QGPQYFEAHGTGTPAGD
KTPGITMPSATAQAAL IRSTYARAG-LDLRKASDRPQFFEAHGTGTPAGD
ATGGITVPNASAQIAL IRDTYRRAG-LDLAKRSDRPQFFECHGTGTPTGD
RTNG I TMPSAEAQAAL IRKTYARAG-LDPLK--DGCQFFEAHGTGTQAGD
RTNG I TLPSPDAQKVL IRQTYRNAG-LDVFK--DRCQFFEAHGTGTPAGD
RTQGIALPSAEAQVSLMRTAYKNAG-LDLSKAEDRPQY IEAHGTGTQAGD
RSKG I TMPNWEAQSAL IQDTYRRSG-LNARDP IDRCQFFEAHGTGTAAGD
KSKG I TMPLAASQADL IRQTYARAG-LDCTKPSERCQYFEAHGTGTPAGD
RTMG I TMPSASSQEKL IKETYRRAG-LDPSKESDRCQFFEAHGTGTLAGD
RTSGITLPSASAQTSL IRDVYHRAG-LDPTNPSDRPQY IEAHGTGTQAGD
RTKGITMPNAESQTEL IRQTYRDAG-LDP IR--DRCQYFECHGTGTATGD
RTPGITMPSYRAQARL IKDVYKSAG-LNPLKPEDRCQYFEAHGTGTQAGD
RTPG I TMPSAEAQASL IWDTYRAAG-LDPFNVEERCQYFEAHGTGTPAGD
RTNGYTLPDARMQASLMRELQVRLD-IKPDEF----GFVEAHAPGTRVGD
KTPGITMPNSVSQEAL IRSVYKKAA-LDPLDT----TYVECHGTGTQAGD
KTPG I TMPNGSAQESLMKWVYESAG-IDPKDT----GYVEAHGTGTKVGD
RTPAISTPSGEAQECL IQDCYQKAQ-LDPKQT----SYVEAHGTGTRAGD
KTETITTPSGEAQEAL IRACYERAG-LDPGQT----TYFEAHGTGTPTGD
KTPGMSMPSSESHEAL IRRAYGEVF-LDPKDT----CFVEAHGTGTSVGD
RTGGITRPSANGQETVIREAYRNAGNLPFRDT----SYFECHGTGTYVGD
KTNG I TLPSADGQEAV IRKAYAQAG-LGFNET----DY IECHGTGTAVGD
KTNG IMAPNAKAQELVAWNALRTAG-VDPLTVG----YVEAHATSTPLGD
KTLG IMAPNAQAQ I LVAQKALKEAR-VTPDSIS—---Y IEAHATSTSLGD
RSTGLTAPNVLAQETVLREALRSAH-VEAGA----VDYVETHGTGTSLGD
KSTGLTTPNVLSQQAL IRQALESSG-LKAEQ----VSYVEAHGTGTPLGD
ASSGLMVPNGPAQERY I EQALASGG-LKPSQ----1SFVEAHGTGTSLGD
MSDSMTRPFKPAQIDNMSALLSTAG-ISPLDLS----Y IEMHGTGTQVGD
EAVSITRPHVGAQAF I FKKLLNEAN-VDPKNIS----Y 1EMHGTGTQAGD
DAISITHPHGPTQSILSRAILDDAG-VDPLDVD----YVEMHGTGTQAGD
EAVSITRPHGPAQEALYRKILKHTG-VDPVDVS----YVEMHGTGTQAGD
RT GITMPSA AQ ALIR Y AG LDP R QYFEAHGTGT AGD
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400
PVEAEAISTAFFGPESGFRRTSH-——————————— DP-————- KLYVGSV
PQEAEANISKAFFSSGQ-——————————————m—m—— DMQDLYVGSH
PQEAEAISRSFFGHGERPPRE == === ———————— - EPLYVGSI
PQEAEAIATAFFGHEQVARSDG-———————————————— NERAPLFVGSA
PKEAEAIFRAFFGDDQPHDEK—————— === —— oo LNVIS]
PR--EAEASTVRSIPDVKDDK——————————— oo~ LYVGSI
PQESQAIDSAFFSGPDKKLET === === === ———m e mm e MAVGSI
PIEAEALSTAFFGEGAKMT TP == === = ———— e mm oo 1YTGS]
PQEAEALKTAFFPNETDSVTNGT-—-————————— NGLLSEADNLLVGSI
PIEAEAIHAVFGGARASDEPN——————————— oo APPLYVGSV
PIEAAAISKAFFGDDVKPHSR == === == === ———————— DGHDTLFVGSI
PLEARAVHEALGKH IVVDES -~ ———————— oo — PGRPPLYVGSI
PQEARANIHDVFFPE——————— oo mmmm oo LRDSADVLYVGSV
PLEARAIHEAFFDG—————————————m e SDIVNEPMYVGSV
PREAYAIATTFFPP——-—— ] S DHSHRPKLVVGSV
PNEARAIEDAFFGRNVSTSSQ-——————————————— DTAEVSKLLVGSV
PVEAEAISSAFFPQ---—- R DILNSEPLHVGSI
RQEAEAISRAFDLYQT---SH-———————c—memo LMQDNLPLSVGS]
PLEAEALAAAFSLTSSQP———————————————m—m— DEAHMLVGS]
PIIEARAVHDAFFPTETRTASN=——————————————— TLIPDGKLYVGSV
PVEAHGVFDAFFSTESDGGEPDDFFSTGSHEVSDGRLEDDDGKQLLYGS]
PVEARGIFKSFFDPESAK————————————————— KSRTSEETPLLVGSV
PIEISALQEVFSTSAR-——————————mmmmmm TLEDPLLIGSV
TTEASALSKVFSP= === —m o mmmmemme GRRLPLLIGSV
PIEATALYNVFGE-GR-——— === == ——m e NARNPLFIGSY
PLELAVISAAFPGQQ-———— === —————m oo 1QVGSY
PIEVKAIARVFKDSRKGN—— === —————— o GEDALLRIGSV
PLEATAIARVFG= == ==~ —— o emeee o= GSSDNKLYIGSV
PIEVAALGRVFAPE —— === — o= RSSDDPLLIGSV
PIEVEAVSRVFK-————————m oo KPQGAPLLIGSV
PTEVSAVSAVYGKG——————————m oo RPEGNPCFIGSV
PTETSALAGVYGAGSG=——————=———————m e o= RHPCNPCYIGSI
PIEVEALRATVGPAR- — = === ———m oo SDGTRCVLGAV
PIEAEALRETYGVPR-——————————mmmmmm o PDGSVCGIGSV
PIELQALARVLGTGR-———————————mmmmmmm SAETPLFVGSV
AVEMESVLSLFAPDET === === ————————m e o= FRPRDKPLYVGSA
AVEMQSVLDVFAPDHR - == === === === — oo = RGPGQSLHLGSA
GTEMVSVTNVFAPADR—————————————— oo KRPADRPLYLGAV
GTEMKSITNVFAPRDKG=——————————————————— RRQPDQLIHLGAL
PIEA Al F L VGSV
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450
KTVIGHTEGTAGLAGL IKASLAMKAKS IPPNLHLE---RVNP--AVQPFY
KTVIGHTEGTAGIAGLLKCSLAVQNGIVPPNMLLQ---KLSP--RVEPFT
KTVIGHTEGTAGVAGL IKASLAMQNRT IPPNMHFH---KLSP--KVAPEY
KTVVGHTEGTAGLAGLMKASFAVRHGV I PPNLLFD---KI1SP--RVAPEFY
KTQIGHTEGTAGLASLLGTMMAMKNATVPPNMHFE---TLNP--DIEPFY
KTVLGHTEGTAGLASLIGTALATQNKT IPPNMHFD---VLNP--KIKPFY
KTHIGHTEGTAGLASL IGSVMAIKHGVFPPNLHFQ---NLSP--KVAPEY
KTVLGHTEGSAGLAALLKVTQAMQNSTVPPNLWFQ---QINP--KLKPEFY
KTVIGHTEGTAGLAGL IKACMALKHGAVPPNLLFN---RLNP--ALEPFT
KTHIGHTEGTAGLAGL IKATLALQQRTVFPNKHFH---KLNP--KIEPFY
KTVIGHTEGTAGLAAI IKASTALQAGVLPPNRLFH---KLNP--KIEPYY
KTVIGHTEATAGIAGI IKASLALQNGL IPPNLLFE---RLNP--AIEPLY
KTVIGHLEGAAGVAGL IKAAEAVRRAVVPPNMLLQ---KLNP--ATEPFC
KTAIGHLEGCAGLAGMIKAITEAVKTGI IPPNQLFE---TLNP--AVKPYT
KTHIGHTEGCAGIAGILKAVLAMRHKT IPPNQHFH---NLNP--SVKPSF
KTVIGHTEGAAGLAGLFKVVHAMINGTVPPNLHFN---RLQP--AVAKYY
KTVIGHLEGAAGLAGI IKAGLALKEKT IPPNLHFQ---SLNS--AI1EPFY
KTIVGHLEGCAGIAGLLKASLALQHSFIPPNMHFQ---ELNP--EIEPFY
KTVIGHTEGAAGLAGVLKASLATQHGI IPPNLGFQ---QLNK--KVAPYC
KT 1GHLEGCAGIAGVLKAVLAIKNRT IPPNMHFH---EPNP--RVIPFC
KTVLGHLEGCAGLAGI IKVLLAMKHGVVPPNKHFV---KLNP--KI1VQFS
KTI1GHLEGCAGLAGV IKVLVAMEHDT IPPNLHLK---RLNP--EITEPLS
KANVGHLESSSGFPSL IKAAMMLKKGLVVPNANFE---NESMN--SHLKE
KTNIGHLEGASGLAGVVKS I LMLEQGV I LPNRNFE---ETKHENPAGKME
KSNI1GHLEAASGI 1SVIKTAMMLERGF I LPNHDFK---TPNEN--1PFSK
KANIGHTEAVSGLASL IKVALAVEKGV IPPNARFL ---QP---SKKLLKD
KTNIGHTETASGVAAI IKVALALERGQIPPSINFE---TPN--AKLSLDE
KPNLGHSEGASGVSSVMKAVLALENRT IPPNINFS---TPNP--KIPFSE
KSNVGHGEGASALASIMKVVLALEHGAIPP1YDLQ---TRNP--NIDFEG
KSNLGHSEAASGLSSI IKVAMALEKGE IPPTYGVK---NINP--KIKTDE
KPNVGHLEAGAGAVGF IKAVMAVEKA I FPPQTNLK---RLNS---RIDWD
KPNIGHLEAGAGVMGL IKAVLVLRHGQVPPQANLQ---TLNS---KTAWK
KTNIGHLEAAAGVAGL IKAALSLTHERIPRNLNFR---TLNP--RIRLEG
KTNVGHLESAAGIAGIMKVVLAMRHQS IPPHLHLK---QVNP--RIQLEG
KTNVGHLEATAGLTGVLKTALALRNET IPPNLHFK---RLNP--DIVLDG
KANIGHGEGVSGVTSL IKVLLMMKNDT IPPHCG IKPGSRINRNYP-DLPA
KSNI1GHGESASGVTSLVKVLLMMKENMIPPHCG IK--TKINHNFPTDLAQ
KSNI1GHGEAASGVTALTKVLMMMRKNATPPHVG IK--KEINKTFPKDLSE
KAN 1GHGEASAGVASL IKTVIMMQKNATPHHVG IK--TTMNKTFPHDLNE
KTVIGH EG AGLAGLIKA LAL G IPPNL F LNP I PF
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500
GNLEIPT-RLMDWPEPAP----GQPLRASVNSFGFGGANAHV ILESYTPA
KHLRVPR-EATPWPAVQE----GQPRRASVNSFGFGGTNAHAIVEQY IPS
QNLHVPT-EAQPWPELAP----GVPMRASVNSFGFGGTNAHAITLEAYPNQ
KNLRIPT-EATQWPALPP----GQPRRASVNSFGFGGTNAHATIEEYMEP
SNLEVPT-SAKAWPNVH----- GSVRRASINSFGFGGTNSHAILESYEPA
DNLEVPT-KATAWPETHK----GQPRRASINSFGFGGTNAHATTEAYEPA
NHLHIPT-TATPWPELPS----GVPRRISCNSFGFGGLNAHATIESYESS
GNLQIPT-HAL IWPKPFG----RRPKRASINNFGFGGTNAHAIVESYELQ
KHLSIPT-SLTPWPTLLT----NVPRRASVNSFGFGGTNAHATLEAYSQA
KGLEIPT-SPLPWPKTPD----GQPRRASVNSFGFGGTNAHV ILESFDNV
SNLKILT-EAQPWPRLPE----AGTRRVSVNSFGFGGANAHAIVESADGY
HGLQVPVGKPVPWPATGA----SPRRAIWTNTR--RPKNSHAILESYQLP
VNLKVPT-QSLPWPHLPL----GGPRRASVNSFGFGGTNAHATIESYEHQ
SNLKLPV-ESQPWPKLTE----GFPRRASVNSFGFGGTNVHA I IEHFDNL
KHLSIAT-SPQPWPVVPP----DTPLRASVNGFGSGGTNCHAIVESYVPE
SHLHVPT-KALAWPSVAA----GQPRRATVNSFGFGGTNSTAICEMYVPE
GNLNVPT-APLPWPAVEG------ PLRASVNSFGFGGTNAHAILESYEVC
QNLKVVT-SLQPWPL IPD----NTPRRASINSFGFGGTNAHAILESYSAA
TNMDVVT-SVQPWPAMAS----NTPRRVSINSFGFGGANAHV ILESVPLP
DRLEIPT-VPIPWPDTGR----S-PLRASINSFGFGGTNAHAT IEGYDAL
HRLRVPT-EALAWPDPGGP---GGTRRASVNSFGFGGTNAHV IVEGFHGG
RVLKIPT-ESRPWPTP-AA---GQPKRASVNSFGFGGTNAHAI'IESFDGG

KNMRVP I -STQPWPKGK-------- TYTAINNYGFGGSNSHC IVRAPP--
LAYKVPT-TLECWNNVKT-=----- RRVSINSFGYGGANVHAILESATDF
WHLKVP I -SQRPWPRAK———=———~ KFASVNNFGFGGTNAHVVLERAP--
THIQIPL-CSQSWIPTDG------ VRRASINNFGFGGANAHATVEQYGPF
WKLKVPT-ELEEWVGKDG------ IRRASINNFGYGGSNAHV IMEDYSSY
MNMAVPV-DAIPWPRDRP—————-- LRVSVNSFGIGGANAHCIIETLEEY
AKVQPVT-EVTPWPKDR------- LQRASINSFGYGGANGHC IIDHVNIV
WNVQIVT-ETTPWPKNLPHNAGRLFRRAGVNSFGYGGANAHAILEAP---
QAGVKVVQEALEWPGNE----- DDVRRAGVCSYGYGGTVSHATTEEFAQQ
KSLLCPARELVTLPHGTP----SRPLRAAVASYGYSGTVSHAIIEAFAGG
SALALAT-EPVPWPRTDR--—--- PRFAGVSSFGMSGTNAHVVLEEAPAV
SALTIPT-RLTPWKASGQ------ PRRAGVSSFGISGTNAHV I IEEAPAP
APVVVPT-EPRSWPRAEQ------ PRFAGVSAFGISGTNAHI ILQEPPVP
RNVHIAF-EPKPWPRTDT———--- PRRVLINNFSAAGGNTAVLVEDAPVP
RNVHIAL-QPTAWNRPSFG----- KRQIFLNNFSAAGGNTALLLEDGPVS
RNVNIAF-HLTPEKRRDGK-—---- PRRIFVNNFSAAGGNTGLLLEDAPL -
RGVRIAF-KETPWVRPDGG----- KRRAYLNNFGASGGNTGLLLEDRPAP
L IPT PWP PRRASVNSFGFGGTNAHAILESY
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[CTk) T —— AAGPVFSPFVFSASSDKALASMLSAYSDYLS----—
(G101 e —— TTSANVNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
[C1:10) JE I — SSAVP IWPIPTISANSELSLKATMQDLLQYLKSASGY
(457) ———mmmmmm PPMTGVLSLPLVLSAKSQRSLK IMMEEMLQFLQSHPEI
[CVT:) P — ESPRLYTPLLFSANSEKALKEMLSSYLSFLE-—---
[CY10) JE S —— APGPLFSPLTFSASSEPSLRSLLSSYSDHLK---—-
(CVT:) S —— TLASVFTPLTISAASASALKATLSDIRSYLE---——
Y ) P — SAVTVSTPFVFSAASTESLRSNLAAYATYL--——— D
L) P —— PLVVPAIPFVFSAASETSLRGVLESFLEYLN-TSKD
G P —— QESF I PFVLSAKCESSLAKNIQNHVDWISQHKS-
(453) ———mm—mmmmmmm RSFA-PCPLSAASETVLTAMTERLRSYLKSQIAS
(CI1) Y —— SVPL-PFVFSAATKASLKRMLEALFGDFLSPQQRP
YY) P — PQOLS I FPSPYLLSANSDLSLRAQATALADFLESNEST
L) P —— SSVNEV I STPLVLSANCELSLRAQISQLAQVLENAESE
(459) ————————- GVAAPETDFSP I PLIFSASSGTALRAMLERYQEYLERTEVS
(465) ——————m-- SGSLSADGQTRLPLVLSASSPRSMGAVAKCYRDYLAQVSLP
(444) ——mmmmmmmemme ESTAL IPFTISAISEDCL IQNITNFSDY IEEHEGY
(460) ———mmmmmmmmme TIVPLLLSASSEHSLVELTKKYLDHLKTHPFQ
GV 10) JE S —— PRSDSVLPYVFSAASEQSL I SMLKRYENYLQENPSI
(454) ———m—mmmmmmmm DDLF IGPLLFSANSSSSLVANVKNMAERIRSDPS-
(488) ———m—mmmmmmmm TQLLLSARSETSLRRYAQRLASYLEQNQ-—
(470) —————- TWEGLAAAAAERPAMPIVLSAHSEQALQRQARNLLEFLRDNP-—

(426) --1PQGLVSQKE-TRNVESDYLFVLSANDEVALRRTREQLVEFLES--V-
(461) VSLVQDMSSNDR-SHEDPTPLLFALSAFDSSAGDAWARSLSIYLSQRQG-
(433) --FITKLEPESS-EKALQDRRMIALSANDKGALEALMKNIGIYLERRPE-
(432) ---PNGYSGNYDGNLGTDQAHIYVLSAKDENSCMRMVSRLCDYATHARP-
(466) 1VIDDDFHGNGN-NGDHHHSKVFLLSAKDEKATERMIANLKTYLHQQKAN
(477) AGLVSNLRLVADSTKIRPSKALYVLSAANPTSLRQSVMDYQKYLASH---
(465) RPMIQRPKMTASPNANTRPLVLLPLSAHNENSLELNLKALSQVVD-----

(443) ——————mo SLPASLTRSTLFLPFSGSNTAALERRVTDIAAAIDFE-——
kD) P — TNTTDEEPLPR I LLLSAPQERRLALQARTQASWIAAEGR-
(440) ————————- PAQPPDSDGAPVLLLLSLPQANRISTTADALSQWLRHTDG-
(435) ——mmmm e AELLVLSGKSEGALDAQAARLREHLDMHPE-
() J S — PEVLPLSARSREALVALAERYAERLGREGG-
(YN Y — SELLVLSARSPEALRAVAANHARWFSEHPD-
1) P —— ELGE I AGSFGEAAGNQSSE ~————————————— e ——
(436) ————————- DPEGEDKRR-THVI TLSARSQTALQNNIDALCQYISEQEKT
(436) ————————- 1 PAAEVDPRNVQV I TVTGKSKAAM I RNAERLVGWMEQNP - -
(438) ————————- VPTGASDPRTSFVVSLSAKSAYSLDQNINRLATYLEANP--

(551) PLVLSA SE SL L L YL
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(484)
(441)
(486)
(495)
(479)
(471)
(479)
(478)
(464)
(460)
(486)
(484)
(480)
477)
(500)
(506)
(479)
(492)
(476)
(488)
(516)
(512)
(470)
(509)
(479)
(478)
(515)
(524)
(510)
(480)
(475)
(480)
(465)
(463)
(471)
(456)
(476)
(475)
477)
(601)

650
LN----PTVDLRSVAYTLSQHR--—-——-—- SVFDKRAAISAPD--—-- L
--------- NNNNNNNNNNNNN - - = - - - = - ~NNNNNRHAVAAA - — - - -DL
————————— RVQDLAWTLTNRR-----—----SVLPVRRAVAAQ-----TI
--------- HLHDLTWSLLRKR-—-----—--SVLPFRRAIVGH--—--SH
ER-—-——YETNMSDLAWTLHNRR---—————- STLPYRSSVVVPAG--SGN
SN----PDLSLKDLAYTLQTRR-~-—--—-~- STLAYRVAITASD--—-- v
KS----PDVNMHDLAHTLQSRR---—--—-~- STLAYRKDIMYSS--—-- R
AN----PQTNTRDLAYTLRERR----————— SVLPFRIAFSDTT--—-- v
KD-—---ESLDLTSLAY ILSTKR---—————- TVLSQRVSIIAST---—— F
-------- LHVHDLALAACR-K---—---—-SLFGYK IAVPATN--—--M
GG----TGINMRDLAWTLCSRR----——-—— STLGVRSVLPAAK----SP
------ QDLTAHDLAFTLNSRR---------SALSCRAVFAAR-----GL
Semmmmmm- WLDLLYTLQSRR-———————-— SQHYVRLALSSTS----- R
S IESILYTLAHRR-———————- SQLPLRTFFSGHD--—-- L
---------- LLRLAMTLNSHR-~=------STLPVRVSIPGTS-----K
—————————— LEEAAWYAYKNR------—--TAFPYRTAVSGSS-----L
[ LIDLGYSLLG-R--——————- SNFPTKATFVASN--——-- T
[ LQDICWTALSCR-———————- SLLPVRASFVGES--—-- S
Y PNELTTTLASHR--———-—-~- SLLPVRVRFPAS----- s1
———————— IDLESLVWTLYARR---—-—-—-—--SVLPVKAFFTGGT-----V
------- DLNMGDLAWI LRTRR-—--—-—--—-NQFPVRLAISGASN-—-—-
------- SVEQRDLAWTLFARR---—-—----SELGVRMSIPAAKSREDLE
———-DASSTTMQNTAYTLGQRR-~-—--—-~- SLLSWRATVVASN-—-—-~- 1
————SDEKTILSSLAYTLSDRR---—--——- TWHPWKAALSATT---—- |
————FFQNGLMSNVAY TLGQRRSLACANLMMVRLQWRVAIPATS-—--- S
————ADDLQLLANJAYTLGSRR--=-————- SNFRWKAVCTAHS--—-- L
THSK I AENALLSNLAHTLCDRR-=~——=-—-— TLFPWTATFSGAS---—- L
——————— KTDPVDVSYTLANRR- - ——--—--EHLSHRTYGVVTT-—--——
------- KLPLADVAY TLGARR- - ——--—--SKFAQRSFCIVEK-—--——
------- NVNIADLAYTLGVKR-—------—-THLSTRGYILSGQ--—---
------- NRTLESIATTLSTRR------—-—-GHHDYRAAI IAEN--—--H
——————— AISLATVASTLSQRR----—-—---AHHRFRHAIVADS-----V
-------- LGLGDVAFSLATTR----—--—-SAMTHRLAVAVTS-----R
-------- GSLSDVCYTASAHR-—-—-———--THHTHRLAVLADS-----R
-------- GALREVCATAALSR-----—---SHHDHRLALAGRT-----P
————————————— LSYTTTARR--——-—-—--—WHHPHRVS I TGAN-----T
FG--VKDSNALPSLAYTTTARR--——————~— IHHPFRVTAIGSS-—--- F
------- QTPLSHVAYTTTARR-—-—-—-—-— IQHYWRMNVAASD-----L
------- DTSLPALSYTTTARR---—------VHYPHRVSYAVRS-----1

L DLAYTL RR SL RALAS
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(516)
(468)
(513)
(522)
(514)
(503)
(511)
(510)
(496)
(487)
(519)
(514)
(507)
(504)
(526)
(532)
(505)
(519)
(503)
(516)
(545)
(546)
(502)
(541)
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(493)
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(504)
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700
DTLKTKLKARSEEAS---PSGKTAAVQSLE----RRPRYLGVFTGQGAQW
PGLVRALEAAGKEDVG-VEHTP---KNSS------- PRILGVFTGQGAQW
PDVCAALEASIAS IDKKEGHVV---SGGSN----REPRVLGIFTGQGAQW
ETIRRALEDAIEDGIVSSDFTT---EVRG------ QPSVLGIFTGQGAQW

PQEAARSAI LSE I ERL-TDSPHKLHRSLSV----AKPK I LGVFSGQGAQW
EDAYTQLDTIGNGEQ----SSTIGVRQVTK----ASPK IMGVLTGQGAQW
EDAITKIDSLLSDDAN-AAANGLTSRYTDH----PNAR I LGIFTGQGAQW
ESLKLSITTRLAESGS-ESLGVRTWAAGNG----GRSKVLGVFTGQGAQY,
EQLLEKVEAVLDDSAS-SVVGSKAATLSHP-—————— ALLGVFTGQGAQW
EDLCSGLLERLENR-—---NWAKPNGNTSPK—-—---—— RLLGIFTGQGAQY
QDLLDKLEASAQLP---PPATS--TKKAPE----TGPRVFGVFTGQGAQC
EDLASKIRDT I SDPDWQPTATAPEGKNVGS----RAPR I LGVFAGQGAQW
EDLLRKLRATAQS---—- NSNVG INMTKP----SSSFRFLGVFTGQGAQW
PSLQEKLESAIVE---—- DVVIPTSKQDSPL--GSAPRILGVFTGQGAQW
ADVLAATRTQLAKVGSNPGAE I GTRSSVPEFDHVRRPK I LGVFTGQGAQW
SDIMKGLDTL IAKAEAGKAAT I SVRAR-P---ETDVPK I LGIFTGQGAQW
EDLLDQLEKV I IAKEENPNLA1G IRSTNVNDK--SSRK I LGVFTGQGAQW

DSMIAQIKQRLDLLS IDSSATLGVAS I GD---—- CHNKILGIFTGQGAQW
ESLQQAINSSFESGV IGYQSPLK=——————————~— ESKILGIFTGQGAQW
QRLLNFMDRFVAESEETTSSTAGIKYQPLN--PTETPG ILGIFTGQGAQW

DELQKALQTAAVDKSVECIHAPPQPLVSPS----EGLGLLGVFTGQGAQW
QSLQETLSKTTAAEKPTKLGEPPKALASPD----EGVG ILGVFTGQGAQW

DDLI 1QAASPQVIPRRVTRQPT == ——————————— == LVFAFTGQGAQY
QELNTKLEK--VRFVNMAPRHN=——————————————— I GFVFTGQGAQW
FELIQALNSGKVTPMRE IEPLR=——————————————— IGFVFTGQGAQW
TGLAQNLAGEGMRPSKS-ADQVR——————————————~— LGWVFTGQGAQW
DSLIRTLDSGRVKPAKASAQPPR-—————————————— IGFVFTGQGAQW
~E-—-STNDTPIVPDFSPLSKTN---N----—— NSLPE INMIFTGQGAQW
-D---KVVEGLAAKSRVVRAP———————————— LQPTNLGFIFTGQGAQW
-D---TLKDDLKPENLRVALQGK---T==-——— YSKLPLAFVFTGQGAQW
DDAVQKLSD I VNGKAAEWTTSSRVLD-——-—~- ASCSKDVVWVFSGHGAQW
ANATATLDDLSKNVPNRWAINNRIG=——-——— TEAAKGPVWVFSGHGAQW
EGLLAALSAVAQGQTPAGAARCIASS———————— SRGKLALLFTGQGAQT
EHTAERLRAFARGEQPSGAWSGRKAFG——--——— GRRK 1VFVYPGQGAQR
AEFVEKLEAFSRGEAAPGAATGRRTGQ-——--—— ARRRVVFVFPGQGSQW
METLRNVESAIARGHGYNRPATK—=——————————~— PK 1V IACSGQGSQY
QEMRDSL I ASSRK-EFVAVPAKT === —————————— PG IGFLIFTGQGAQY
PEAQRLIKDRLKE-NFSPISTQQ---——--————-~- PKVAFMFTGQGSHY
PETIKSLRSTQSK-AIKPDQASS-~-——=—————~— GKIAFLFTGQGSHY

DLI L K1LGVFTGQGAQW
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(559)
(507)
(556)
(563)
(559)
(545)
(556)
(555)
(538)
(526)
(560)
(560)
(548)
(547)
(576)
(578)
(553)
(564)
(541)
(564)
(591)
(592)
(536)
(573)
(554)
(544)
(586)
(589)
G72)
(545)
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(535)
(534)
(542)
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(546)
(540)
(542)
(701)

750
ARMGVDVINASPAARAIFEDLEQSLKTLPEE-DRPSWSMLEELLAPPE--
PAMMKQLVVRVPSAARIVAELDVSLQTLPKQ-YRPGWTLMEQLMREGD--
PAMGKMLISTLPHARDVISQLDQSLSSLPPR-YRPSWALHDQLMLEGG--
PGMLKNLIEASPYVRNIVRELDDSLQSLPEK-YRPSWTLLDQFMLEGE--
PRMGAILLESSAWARAKIVELDGYLAELPAS-DAPDFTLESELLAFKE--
PRMGARLVEESAFASQRLFELDEALSSLPKD-DRPSWTLREMILADSK--
PRMGAKL IEKSPFAARRMEELDLALSRLPEN-DRPSWTLQNELLAGAE--
ARMGAELVTQMVLARQILEKLEGYLSELSEG-DRPSWSLTTELLADAS--
ATMGTKLMRSNPLAQSVIQDLDAVLASLPEC-HRPRWSLGRELLADT---
AGMMSGLLQASPWALGRALELEKTLMDLLPAHDRPQNSLVGQLLSSASGK
PRMGAEL IEDSPTVAG IVRRLDQSLQSLPVR-DRPSWTLREHLLAPKE--
PGMARQIIGD IPFVQQRVVELEGHLQDLASQ-DAPSWSLRDELGKVQ---
ATMGSELLRTCSTAQKCFKQLDASLSTLPD---APAWTLSEQCRAGSD--
PTMGRELLKSSPFARRLMASLEESLSSLPE---PPMWTLTEQIMADKD--
AGMSQGLMAKSALFRQVIEVMEEAMAQLPD---GPEWSLKEE IMKPPK--
ATMSRGLLQSNNVYAQSIRNLDQVLQACPH---PPSWFLEQEIMADAS--
PAMGKMLTANIPSFSQTIDSLEKSLRELPD---APKWSLKDEIVASVG--
ATMGSGLIRSSP IFRQSIKNLDHVLQSLPD---GPEWLLSDEILRVPA--
AQMGVGLLAAHPSL I SFLDDLDKALQSLPEG-DRPTWSLREELERPSE--
ALMGFSLLQQNHVFRAAITERCQAALATLHDS---PSWSLLDELVKGAD--
PAMGRELILQEPVFRRSIEACEAALSNLP---DAPDWSLKAELLKTDQED
AGMGRELMLHNGTFRRATSRCQDALATLPVVADRPAWSLAEELSRGEKQ-

FGVGRELLQ-YPVFSTTLKMASACAESFG----- ANFSLQDELYGNEA--
CGMGRELISIFPRFRQSLIACDIALQSFG—---- ADFHV IDELEADVE--
NAMGRELYEHYPVFAASLDACDKCLVSFG----- APFSL I TELNKDAT--
FAMGRELTEMYPVFKEALLECDGY IKEMG----- STWSIIEELSRPET--
WAMGKEL IDAYP I FKAALLDCDVQLKKLG----- ATWNMCEELSRDAE--

VGMGKELMDEYETFYNTIAYLGLVLSGLEHP---PTWDL IRELSRPAE--
HAMGAQLF-EYRVFSTAIRYLDHVLSSLPNG---PDWSLEKILSGDCD--
PEMGKELMKEFPSFRRTIQRLDAALQMLPHA---PTWTLQGATLEPAK--

TAMATDLLKD- IVFYQTISRLDP 1VEREMG---——-— FSALHSLASGD---
PDMGRELFHSSPVFGEVVRNLEP I IQAELG-————— FSAIESLQAGC-——
PGMGRGLCAAWPAFREAFDRCVTLFDRELD-—-—-—~- RPLREVMWAEAGSA
AGMGRALMESEPVFRDALVKVDKALQPHLG——-- - WSVLDEIAADEQRS
VGMGRKLLEEEPSFRAALERCDAAIRACAD--———— FSVLGELAAEAGRG
TGMGWQLYNSYPTFRSDLERFDQLARSYG----——~- FPSFLEVYTSKPVG
AAMGKQLYEDCSHFRSATEHLDC1SQGQD-——--—— LPSILPLYDGS---
AGLGKDLYAHYRVFRES IDEFNQLAQIHG-——--—— FPSFLALIDGSE--
TALGKQLFEDCQTFRNDVVEFNR 1GQKQG----——-— FPTFLPLIDGS---
GMGR LI P FR I LD L LP P WSL EELL
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751 800
(606) --——————= TSRVYQANISQTVCTAVQVMMVQLLRAAG- 1 EFSCVVGHSS
(554) ————————- ESNVRLAAYSQPLCAAVQ I VLVRLLAAAG-VAFDAIVGHSS
(603) -————————- SSNVHDARFSQPLCCAIQ I LLVOMLAAAG- I KLEVVVGHSS
(610) ---———-—- ASNVQYATFSQPLCCAVQIVLVRLLEAAR- IRFTAVVGHSS
(606) ---—————= TSRVAEAAISQPLCTAVQVLLVDLIRELAG IQLSAVVGHSS
(592) ————————v SSRIAEAAISQPLCTAVQVVLVDLLRQAG-VELSSVVGHSS
(603) ————————- KSRLSEATIAQPLCTAVQI I LIDLLKEAG- IKFSGVVGHSS
(602) -————————- VSRVGEAAISQPLCTATQI ILVDLLRSAN-VKFDTVVGHSS
(584) ————————v TSRIKEAELSQPLCTAVQ IMLVDLLKANG-VQFQGVVGHSS
(576) DSSSAAAAAAANVMRAELSQPLCTMEQILLVDILNKAG-VTLDAVVGHSS
(607) ————————— SSQVY IASLSQPLCTALQI I LVDLLKVAG- I TFSGVVGHSS
(606) ---—————- GSNLDLAQFSQPLCTALQI 1QIDLLAAAG- IRFSAVVGHSS
(593) --————-—- TSRLGEAVIIAQPLCTAVQ IMVVDLLKQAG-VDLHSVVGHSS
(592) ————————v TSRLSEAAISQPLCTAVQLMVVELLRKAG- 1 SFDCVIGHSS
(621) -————————- TSRLGEAEISLPVCAALQVGLVKVLRSAG- I TFSMVVGHSG
(623) -——-———-—- LSRVGKAATSQPLCTAVQ IALIDLLAHLG- I TFHTVVGHSS
(598) -—-——————- KSSIEKAEFSQPLCTALQ IALVDLLKL IG-VTFSAVVGHSS
(609) ————————— ETRLNDAQISQPACTANQ I GLVDLLRAMG- IKMDVVIGHNS
(588) ---———-—- ESRIDTPEICQPICTAIQLMLGHLLQKSCG I SFSAVVGHSS
(609) -—--—————- ESRIGEAALSQPLCTALQ I GLVDMLHSAG- IKLDAVVGHSS
(638) ——————mm—- SRMSEAVLAQPATTAVE 1 GLVDVLASKG- IRFAAVVGHSS
(641) ———————m—— SRIAEAEFAQPCTTAVE IALVDVLAAHG-VRFSAVVGHSS
(578) ————————v TSRINDADVSQPASTATQIALVDLLRSWG- 1QPSAVVGHSS
(616) -—-———-—- SSRINKALYSQPLCTALQIALVDLLVSWG- 1 YAQSVTGHSS
(597) -———————- SSLYNEAHISQPACTAIQLAL TDLLRSWN-V 1 PAAVAGHSS
(587) ————————- ESRVDQAEFSLPLSTALQ IALVRLLWSWN- 1QPVAVTSHSS
(629) ————————v TSKVNQLDYSTPVCVAVQIALVELLKAWG- 1KPTAVTSHSS
(634) ——————-—- SSNVGRAEFSQPLVCAVQVALVNLLRSWG- I TPAAVVGHSS
(616) ---———-—- AALIQRAEISQAVCTAVQVGLVDLLASWS-VYRPHSVAGHSS
(590) --——————- TSMINHASRSQPVCTAVQIALVQLLASWG- I KPESVIGHSS
(588) ————————mm—m FESSIKVQVLTYLVQVGLAAILRSKG-LEPQAVIGHSY
TCEE) P —— LNRTDVVQAMTFLMHLGIAAVLEAES-GPPTAVVGHSL
(579) ES--———-—- LLLDQTAFTQPALFAVEYALTALWRSWG-VEPELLVGHSI
(578) Ro——————mm— LLAE I DVNQPVLFAVEVAL TALWRSWG— | EPDAVMGHSM
(586) R-——————m—— LHE I DV 1QPVLFAMEVALAEMWRAWG— 1 EPSAVVGHSM
(559) -——--———- DSMEDLLPVIVQLALVSLEMALGNLLGSFG-LKPSAVIGHSL
(586) -—-———-- LPLSELSPVVVQLGTTCVQMALSSFWASLG- 1 TPSFVLGHSL
(581) -———————- PDVAKLSPVIVQLGLCCFEMALARLWASWG- IRPSAVMGHSL
(582) ———————- EDVASLSPVALQLGQSCHQIALARLWKSWG- 1 TPSSVLGHSL

(751) S V. A ISQPLCTAVQIALVDLLRS G 1 AVVGHSS
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(646) GEMAAAYTAGYLSARDAVRAAYFRGVHSQLAKGSNG------ QPGGMIAV
(594) GEIGCAFAAGYVSAAQAIRIAYLRGFTSVHA-————————- GQDGAMLAA
(643) GEIACAYAAGLVTASQAIRIAYLRGFVSDKASSP------ NGVEGAMLAA
(650) GEIACAFAAGLISASLAIRIAYLRGVVSAGG--A---—-- RGTPGAMLAA
(647) GEIAAAYAAGFMARRAAIVTAYYRGRYAKLAASPSSS----EIKGAMAAV
(632) GEIGAAYAAGLLTARDAIRVAYYRGLYAKLAQSPNG------ RKGAMMAV
(643) GEIGAAYAAGFLSAPHALY IAYYRGFYAHFAGSESN------ VPGAMIAV
(642) GEIAAAYAAGYLSARDAILVSYFRGLHCKLATSPN----GNNIKGAMLAA
(624) GEIAAAYAAGFVSSADAIKIAYYRGYFAKLASGSSSTGKDSSVKGSMMAY
(625) GEIAAAYAAGRLSAATALAVAYYRGINTKLAGGLDG------ KKGAMSAA
(647) GEIGAAYAAGYLTASDAIRVAYYRGLHLKLVTTK-——===——-- GAMLAA
(646) GEIAAAYAAGLLSARDAMVVAYYRGLHSPRLAGKSK----NSKGGSMMAA
(633) GEIAAAYAVGAISAHDAIRIAYYRGLYVSLARSQDG------ KKGAMMAV
(632) GEISAAYAAGFLSLRDAIRVAYFRGVCAKLAGGVYNG------ APGSMMAV
(661) GEIGSAYAAGKISEVDAIKIAYYRGVYTKLAIGKDG------ KKGGMIAV
(663) GEIAAAYAAGKLSARDSILISYYRGKYAHLASGAQG------ SLGGMMAA
(638) GEIGAAYAAGRLTAGDAIRIAYYRGLHAHLAKGKGG------ EEGSMMAA
(649) GEIAAAYQSGCLSARDGI I IAYYRGLFARLACGADG------ CAGLMMAV
(629) GEIAAAYFAGFLRSADAIRIAFYRGLHVARFISSCN------ QEGRMLAA
(649) GEIAAVYAAGIINADAAIKIAYYRGYYAKLAAGARG------ QAGRMMAT
(677) GEMAALYAAGFLSLQDAVRIAYYRGLHASRLANDN-————-—--—— GAMLAV
(680) GEMAACYAAGILTLRDAVRIAYYRGRHA-RLARSS-—————--- GAMLAV
(618) GEVAAAYAAGLLSLPGAMRIAYARGQMAIRIKKVQP----- DFKGGMLAV
(656) GEIAAAYAAGALSLSDAMLVAYARGCATANLAKKG------- AKGAMAAV
(637) GEIGAAYAAGILPLDSCMAIAYYRGLATVGLRKKFP----- DLRGSMMAV
(627) GEAAAAYAIGALTARSAIGISY IRGALTARDRLASVH------ KGGMLAV
(669) GEIAAAYAAGALDLASAMAIAFARGGLASEGNRQFAR------ KGGMMAV
(674) GEMAAAYAAGAISSEEAITIAYYRGYVNQQYTR--—————-——- DGGMAVI
(656) GEMAAAYAAGRITAAEAIVAAYFRGQAVSRNRQ---------- TGAMLAV
(630) GEIAAAYTAGYLTPEQSIIIAYYRGHCVTKSTM-—-———————- VGAMMAA
(625) GEIAASVAAGCLTAEEGALIVTRRANLYRRVMG----—-——-—-- AGAMVLV
(630) GEAAAAVVSGALTWHEGALVVCRRARLYREFIG-----—----- EGAMALV
(620) GELVAACVAGVFSLEDGVRLVAARGRLMQGLSAG---------- GAMVSL
(616) GEVVAAHVAGALSLEDAVLIICHRSKLMRTLGGRG--------- ATMAMV
(624) GEVAAAHVAGTLSLEDAAKIICRRSRLLRSVSGQ-----—-—---- GSMLLV
(600) GEYAALYISGVLSAADTLYLVGMRAKLLQERCQRG-------- THAMLAV
(627) GDFAAMNAAGVLSTSDTIYACGRRAQLLTERCQPG-------- THAMLAI
(622) GEYAALNAAGVLSASDTIYLVGARAQLLVQKCTAG-------- THAMLAV
(623) GEYAALNVAGVLSASDAIYLVGRRAQLLEELCTPG-------- SHKMLAT
(801) GEIAAAYAAG LSA DAI TAYYRG GAMLAV
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(851)

900
GTN-FEDAEELCEL-DDFKGRLCVAASNSAELVTLSGDLDAVQEVKKIL-
GMS-LDDAKDLVEL-EDFAGKVCIAASNSPDSVTLSGDLDALEAVVEIL-
GCS-YKDAQELCGL-DMFRNRICVAASNAPDSVTISGDADAIEEAREVL -
GMS-FEEAQEICEL-DAFEGRICVAASNSPDSVTFSGDANAIDHLKGML -
GTD-EGDALEFCAL-EDNAGRITVAAVNAPSSVTLSGDEDAIEEAIAVF-
GTT-FDDASEFCEL-DAFQGRIQVAARNSSSSITLSGDEDAIVEAIETF-
GTS-YEDALDFCEL-DDFVGRIQVAARNSATS I TLSGDKDAVQEAEE I F-
GTS-MEDATELRQN-EELLGRIGVAASNSSSSVTLSGDEDAINEVAAVL -
GTT-YEDAIELCQL-EDFRGRISLAAHNGPNSVTLSGDSDAINQAHFIFS
PLS-YADACLLCSQ-PRFQGRLSVAASNSPGSTTLSGDQDAVAEAEEEL -
GTT-FADAQELCSL-PAFEGRACVAASNSPASVTLSGDADAIEEIQIIL-
GIS-YAEALAVVGL-EQFQGRIAVAAHNSPASVTLSGDEDAILEAKELL -
GLS-YEEACELCEG--EFARRVDVAAWNSDTSVTLSGDEDAILEIKARL-
GLS-YEEASVFCEE--NFHGLVDVAASNAPTSTTLSGDKASIEEAKVLL-
GFG-YEDGLNFCAM-EQFADRLTVAASNSPKSVTLSGDLDAVHEAKELL -
GLT-KAEAEELCAL-PQFGNRVCVAASNGPSSVTLSGDLD IVQKVHDHL -
GLS-FDEALEFCAG-EEYQGKISTAASNAPKTVTLSGNKDAIEKAKSTL -
GIG-HAKASNFCSR-KQFRGRLFVAASNAPQSSTLSGDCAAVEDAFKTL -
GLS-QDAAEDLLAA-TEFKGRLSLAAVNSPSSVTLSGDADAIEEAQTQL-
AMS-FDEAEEFCAQ-PQWRGRLAAAASNSPQSVTLSGD IDAIEEALQLF-
GLS-WDAAARFCDG-DRFRGRLWRAAKNSPSSVTLSGDAGAVAEAEAVL -
GLG-WDAAEEQI TAVQRWRGRLWLAARNSPSSVTISGDADAVEEAHAEL -
AAGPADVLPLLDIVTSG---KVVIACENSPKSVTVSGDEAGLVELESLL-
SMETQELSHILSALENG---KVGIACFNSPTSCTVSGDKSALDELQDVL -
GCTKEEIEPLIDQLSAK---TARIACFNSPSSLTISGDEPAIDELQALM-
GLSRSEVGI1YIRQVPLQSEECLVVGCVNSPSSVTVSGDLSATAKLEELL -
GLGREEAEKYLPRVTQG---QVVVACENSPTSSTLSGDVEGLVELEQIM-
GMGAQEVAPYIVEG—-—----- VGVACENSPQSVTLSGDKGVLEEVCQKIK
GLGPEAVAKYLSG----LEDQVKVAAINSPGSVTLSGDPAAIDSISKALA
GLGAEDANKKISEL--DLVGKIRVACVNSPESVTISGDTEGIETLRAQFD

NIPFADMEKELQGR----- TDLVAAIDSSPSSCVVSGATEAVLALVEDLK
RLPASEARARIATH-——-- LGASVAIEASPTVCVISGT IDAVQKISQTWR
GAPEAEVAAAVAP----HAAWVSTAAVNGPEQVVIAGVEQAVQATAAGFA

ELSVEEAEEAIRP----WNGKIWLGGLNGPRSQVLSGEPEAVKEAVEALG
DLTMEEAKQALRG----FEDRVSVAVSNSVRSTVLSGAPAATEEISNNLK
RASPVTLCEVLAES------ NCEVACHNGPNDTVLSGPLKEVMNLQNSLS
KAPLVEVKQLLNEK-—-—---- VHDMAC INSPSETVISGPKSSIDELSRACS
TGPVDAVMEALGSQ----AEAINVACINGPRETVLSGTAAKVSEISAQLG
AASVSSVKE ILGDKG---DKDIEVACINGPNETVISGPAEQMETYSKTLK
GLS EA L F GR1 VAA NSP SVTLSGD DAl EL L
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914
DAE-EKFNKQLQVD
QDE-GKFARLLRVD
EDE-GKFARKVKVD
EDE-STFARLLKVD
QDE-GKFARRLKVD
KDE-GKFARQLKVD
KDE-GKFARALKVD
EDE-KKFNRRLKVD
EEE-KKFARLLKVD
KSQ-SIIKAKRLFVD
GEE-KKFNRMLQVD
TSD-GKFARLLRVD
EDR-EVFARLLKVD
DQQ-GTFARVLRVD
DAE-GVFNRVLRLD
VDE-KKFARMLQVD
DDR-GVFARVLKVD
KEE-GVFARILKVD
VSR-KIFNRLLNVQ
EAE-KKFARILRTD
KAQ-NTTARRLKTD
QQR-GVFSRLLRTG
EED-GLPHRRLAVD
RQK-GVYNRRL VD
EQK-QLFNRKLQVD
HAD-RIFARRLKVT
KEE-NIFARRLKVD
EQVPDCFVRQLKVN
ADS--[IFNRKLQTG
QAG--TFARVLKTD
SRG--VNAFRVKTD
EEG--IEVRPVATD
ARG--VRTKRLHVS
KRG--VFTRWVKMD
QRD--VFCRFVKVD
ATG--[IKGTLLKLP
EKG--LKSTILTVP
TSG--FKCTQLKVP
ATD--NKCSLLSTA
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