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WSSAHATFYGGGD--ASGTMGGACGYGNLYS-QGYGTNTAALSTALFNNGLSCGACFEVRCDAGGGGSHSCLPG--SVVVTATNFCPPNNALPSD
WSSGSATFYGGSD--ASGTMGGACGYGNLYS-AGYGTSTAALSTALFNNGQSCGACFEVRC--GGGG--SCLAG--TVAVTATNLCPPNYALAGD
WVNAHATFYGGSD--ASGTMGGACGYGNLYS-QGYGTNTAALSTALFNNGLSCGACFE I1KCQ-SDGA--WCLPG--A1 IVTATNFCPPNNALPNN
WVNARATFYGGAD--ASGTMGGACGYGNLYS-QGYGTNTAALSTALFNGGQSCGACFQIKCV-DDPK--WCIGG--TITVTGTNFCPPNFAQANN
WQSAHATFYGGGD--ASGTMGGACGYGNLYS-QGYGTNTAALSTALFNDGAACGSCYELRCD-NAGS--SCLPG--SITVTATNFCPPNYGLPSD
WESAHATFYGGSD--ASGTMGGACGYGNLYS-QGYGTNTAALSTALFNDGLSCGACYEMQCN-DDPQ--WCLPG--TVTVTATNFCPPNNALPND
WQGGHATFYGGED--ASGTMGGACGYGNLYG-QGYGTNTAALSTALFNNGLTCGACYEMKCN-DDPR--WCLGS--TITVTATNFCPPNPGLSND
WRKAHATFYGGAD--ASGTMGGACGYGNLYS-TGYGVDSTALSTALFNNGAKCGACFAIQCYRSQ----YCVPGSPVITVTATNFCPPNHK-GDG
WNEAHATFYGGSD--ASGTMGGACGYGNLYS-QGYGVQSAALSTALFNSGLSCGACFEIKCV-NDP--EWCHPGNPSILVTATNFCPPNYALPND
WQSAHATFYGGSD--ASGTMGGACGYGNLYS-QGYGVNNAALSTALFNSGQSCGACFE IKCV-NQPGWEWCHPGSPSILITATNFCPPNYALPSD
WQNAHATFYGGSD--ASGTMGGACGYGNLYS-QGYGTNTAALSTALFNNGMSCGACFELKCA-NDP--QWCHSGSPSILITATNFCPPNLAQPSD
WLQAHATFYGGSD--ASGTMGGACGYGNLYT-DGYKTNTAALSTALFNDGKSCGGCYQILCDATKVP-QWCLKG-KSITITATNFCPPNFAQASD
WTPATATFYGGSD--GAGTMGGACGYGNLYN-AGYGLNNAALSSALFNDGAMCGACYTIACDTSQS--TWCKPG-TSITITATNLCPPNYAKKSD
WTSGHATFYGGSD--ASGTMGGACGYGDLYS-TGYGTKTAALSTALFNSGATCGACFQIQCD 1 SKDP-QWCLPGPKSITITATNFCPPNYALPSN
LTNGHATFYGGSD--ASGTMGGACGYGDLYS-AGYGTMTAALSTALFNDGASCGECYRITCDHAADS-RWCLKG-ASVVITATNFCPPNFALPNN
ALSGTATFYGGSD--ASGTMGGACGYGNLYS-TGYGTNTAALSSALFNDGAACGECYQITCDQS-NS-KWCKAG-TSVTITATNLCPPDYSKPSN
WNSAHATLYGGGD--AAG IMAGACGYGNLYS-QGYGTNTAALSAILFDSGAACGACFEIKCVDDSQ---WCLPGSPSVVITATNFCPPNYALSND
WNYAHATFYGGAD--AAGTMAGACGYGNLYS-QGYGTNTAALSTALFNSGASCGACFEIKCVDDPQ---WCLPGSPSIVITATNFCPPNYALAND
WKQAHATFYGGRD--GSGTLDGACGYKDTSK-EGYGVQTVAVSTPLFGAGAGCGACYEVKCVDSPDG---CKVGAAPLVVTATNLCPPNPGQSND
WYDARATFYGD IH----GGDTQPCGYGNLFR-QGYGLATAALSTALFNDGYTCGACYEIMCTRDPQ---WCLPG--SVKITATNFCPANYSKTTD
WKITATATLSRDRDGSSSVATGGACGYGDLRQ-SSFAGYSAGLSGKLFNRGSSCGACLEVRCVNHIR---WCLQGSPSVVVTATDFCPPNSGLSSD
WRMGSATY IKESLGHPLNDGGGACGYGDLD I -FRYGRYTAGVSGALFGRGSACGGCYEVRCVNHVL---WCLRGSPTVVVTATDFCAPNLGLSDD
WKYAFATFYSESD--ALGTMAGACGFGDLYR-QGYGVNTAALSSVLYNGGQACGACFELRCVEDPL---YCHPGT-SIVVTATNFCPPNYGLPGD
WRPARATYYAATN--PRDAVGGACGYGDLVK-SGYGMATVGLSETLFERGQ I CGACFELRCVDDLR---WCIPGT-S11LTATNFCAPNYGFDPD
WRSAKASYYAAD---PEDAIGGACGFGDLGK-HGYGMATVGLSTALFERGAACGGCYEVKCVDDLK---YCLPGT-S1VVTATNFCAPNFGLPAD
WIRAHATYYGVND--SPASLGGACGYDNPYH-AGFGAHTAALSGELFRSGESCGGCYQVRCDFPADP-KWCLRG-AAVTVTATNFCPTN-——-- N
WRYAHATFYGDET--GGETMGGACGYGNLFN-SGYGLSTAALSTTLFNDGYGCGQCFQITCSKSPH----CYSGK-STVVTATNLCPPNWYQDSN
WTPAHATFYGDET--ASETMGGACGYGNLYA-SGYGTDTAALSTTLFKDGYGCGTCYQMRCVGTAS----CYRGSPAITVTATNLCPPNWAEDPD

WLPAVATWYGSPN--GDGSDGGACGYGTLVDVKPLHARVGAVNP I LFKNGEGCGACYKVRCLDKS I ----CSRR--AVTVIITDECP-—-———--
WHPATATWYGSAD--GDGSDGGACGYGTLVDVVPMKTRVGAVSPVLFKGGEGCGACYKVRCLDAS I ----CSRR--AVTVIVTDECP-——————-
WQPATATWYGSPD--GDGSDGGACGYGSLVKQSPFQSKIAAGSPALFKGGTGCGACYQVKCTENGL----CSQT--AVTVVITDECP———————-
WLGGHATWYGDPY--GEGSSGGACGYTQLTG-TPIGSKIAAGNAP I FQEGKGCGQCYEVKCNYPS—---- CSPQ--GTRIVITDLCP-===—---

WSTAGSTWYGNPT--GYGSDGGACGYGNAVAQPPFSKMVSAGGPSLFKSGKGCGACYQVKCTSKSA----CSKN--PVTVVITDECP-—-———--
WSNGGATWYGAAN--GAGSDGGACGYQGAVFQAPFSSMIAAGSPS 1 YKSGLGCGSCYQVKCTGNSA----CSGN--PVTVVLTDECP-——-———--
LHRSKAAYFSSA----SALSSGACAYGSMAT-SFFAGHIAAAIPS1YKDGAGCGACFQVRCKNPKL----CSTK--GTIVMITDLNK-——————-
VRRSKAGFRDSS—----1ALNAGSCGYGSLAA-SFNGGHLAAASPALFRGGVGCGACFQVRCKDGKL----CSTA--GAKVVVTDEAR-——————-
VHQSKLAYYAYP----GAVDVGACGYGSFAE-TLYGGNVGGSSRDLYRNGVACGACYQMRCTDSKL----CTKS--GTTIVVTDFTE--==—---
FVNSRATYYGSPD--CKANPRGHCGYGEFGR-D INNGEVSGVSWRLWNNGTGCGACYQVRCKIPPH----CSEE--GVYVVATDSGE----—---
-VSSRASYYGSPD--SLGNDRGACGYGSFGR-NLNGGDVA-CAAQLYRDGLGCGACYQVICTNQDL----CTEG--GVKIVITDMGQ----—---
FTVSRAAYYPNSD--1KGTENGACEYGAFGA-TLNNGDVS-ASASLYRDGVGCGACYQVRCTNPYY-—--CSPN--GVTIVITDSGA--—-————-
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--DGGWCNPPRAHFDMSQPVFQRIALF——=—=———- KAGIVPVSYRRVACQKKG--GIRFTINGHS---YFNLVLVTNVGGAGDVHAVAVK-SER
--AGGWCNPPRPHFDMAEPAFTRIAQA--——=———- RAGVVPVQYRRVACAKQG--GIRFTITGHS---YFNLVLVTNVGGAGDVTAVSVK-GSR
--AGGWCNPPLHHFDLSQPVFQRIAQY -—=—=———- KAGVVPVSYRRVPCMRRG--GIRFTINGHS---YFNLVLVTNVGGAGDVHSVAVK-GSR
--AGGWCNPPQHHFDLAQPIFLRIAQY -—-—=———- KAGVVPVQYRRVACRRKG--GIRFTINGHS---YFNLVL ITNVAGAGDVISVSIK-GTN
--DGGWCNPPRPHFDMAEPAFLHIAQY - ———————- RAGIVPVSFRRVPCVKKG--GVRFTVNGHS---YFNLVLVTNVAGAGDVRSVSIK-GSR
--NGGWCNPPLQHFDMAEPAFLKTAKY - ==—=———- RGGIVPILYTRVPCLRKG--GIRFTVNGHS---YFNLVL ITNVGGAGDVHAVSIK-GSR
--NGGWCNPPLQHFDLAEPAFLQIAQY-—-=—=———- RAGIVPVSFRRVPCMKKG--GIRFTINGHS---YFNLVL I SNVGGAGDVHAVSIK-GSK
--TPGWCNPPMRHFDLAQPSFTKIAKY —==—=——-— RAGIVPVLFRRVPCEKKG--GVRFT INGNK---YFNLVLVHNVGGKGDVHAVD I K-GSN
--NGGWCNPPRPHFDLSMP IFLKMAEY - == —=———— RAGIVPVLFRRVPCVKQG--GVRFTINGFK---YFNLVL ITNVAGAGDLVRVSVK-GSQ
--NGGWCNPPRPHFDLAMPMFLHIAEY - ———————- RAGIVPVSYRRVPCRKKG--GVRFTINGFR---YFNLVL ITNVAGAGD IVRASVK-GTS
--NGGWCNPPREHFDLAMPVFLKITAQY -==—=———- RAGIVPVSYRRVPCRKRG--GIRFTINGHR---YFNLVL ITNVAGAGD IVRASVK-GSR
--NGGWCNPPRPHFDMAQPAFLTIAKY - ==—=———- KAGIVPILYKKVGCRRSG--GMRFT INGRN---YFELVL I SNVAGGGE I SKVWIK-GSK
--AGGWCNPPRKHFDMSQPAWTSITAIY == === ———-— QAGIVPVNFKRVPCQKS?--GIRFTI1SGRD---YFELVTVFNVGGSGVVAQVSIK-GSK
--DGGWCNPPLMHFDMAQPAWEQIAIY - —-——————- SGGIVPVQFRRVPCTPVG--GVRFTINGRS---YFELVLLSNVGGAGD I SAVSIK-GSN
--NGGWCNPPLKHFDMAQPAWEKIGEY - ———————- RGGIVPVVFQRVSCYKKG--GVRFRINGRD---YFELVNIQNVGGAGS IKSVSI1K-GSK
--DGGWCNPPRQHFDMAQPAWEQIGVY ——=—————- RGGIVPVNFQRVSCTRKG--GVRFTINGNS---YFELVLITNVGGPGSIKSVQIK-GTK
--NGGWCNPPREHFDMAMPAFEQIAIW--——————- KAGIVPVQYRRVRCAKGG--GIRFTIHGNR---YFYLILITNVGGDGDVAEVMVK-GSN
--DGGWCNPPREHFDMAMPAFEQIGIW-—=—————- KAGIVPIQYKRVACVKEG--GMRFTINGNY---YFYLILVTNVGGDGVVADVKVK-GSN
--NGGWCNPPREHFDLSMPAFLQIAQE--——-———- KAGIVPISYRRVPCVKVG--GIRYT I TGNP---YFNLVMVSNVGGAGDVAGLSVK-GNK
--L--WCNPPQKHFDLSLAMFLKIAKY -—=——————- KAGVVPVRYRRIPCSKTG--GVKFETKGNP---YFLMVL I YNVGGAGD IKYVQVK-GNK
--YGGWCNFPKEHLELSHAAFTGIAET-—=—=———- RAEMIPIQYRRVKCGRRG--GLRFSLSGSS---HFFQVL 1 SNVGLDGEVVGVKVK-GHT
--YGGWCNFPKEHFEMSEAAFLRVAKA--=—=———- KAD1VPVQFRRVSCDRAG--GMRFT I TGGA---SFLQVL I TNVAADGEVAAVKVK-GSR
--DGGWCNPPRQHFVLPVTAFEKTAMW—==——=———— KIGTMNVQYRRVRCAKVG--GMRFAINGKD---FFLTVL 1SNVAGDGAVSGVKVK-GSK
--GGGHCNPPNKHFVLPIEAFEKIAIW-=——————- KAGNMPVQYRRINCRKEG--SMRFTVDGGG---1FISVLITNVAGSGD 1AAVKIK-GSR
--AGGVCNPPNHHFLLPIQSFEKIALW-———————- KAGVMP IQYRRVNCLRDG--GVRFAVAGRS---FFLTVL ISNVGGAGDVRSVKIK-GTE
--NNGWCNLPRHHFDMSSPAFFRIARRG-=——=——-- NEGI1VPVFYRRVGCKRRG--GVRFTMRGQG---NFNMVM I SNVGGGGSVRSVAVR-GSK
--AGGWCNPPRTHFDMAKPAFMKLAYW=-==—=——-— RAGI IPVAYRRVPCQRSG--GMRFQFQGNS—---YWLL I FVMNVGGAGD I KSMAVK-GSR
RGGGGWCNPPRAHFDLSKPAFMRMADW——=—=—=—-— RAGI1VPVMYRRVPCARAG--GLRFALQGNP---YWLLAYVMNVAGAGDVGDMWVKAGGG

--G--CSKT-STHFDLSGAVFGRLAIAGESGP--LRNRGL IPVIYRRTACKYRG-KNIAFHVNEGST-DFWLSLLVEFEDGEGD IGSMHIRQAG-
--GGVCAFG-RTHFDLSGAAFARLAVAGHGGQ--LQNRGE 1SVVYRRTACKYGG-KNITAFHVNEGST-TFWLSLLVEFEDGDGD I GSMQLKQAN-
--GGI1CSGSGKKHFDLSGTAFTDMASAGASSN--LLNTGVVSVLFRRVPCEYPG-KNITAFNVNGGAS-DYWFAILIEYEDGDGDLRAVY 1 KQAN-
--GGQYCSTDQPAFDFSGAAI TAMALPGRDGE--LRNIGLYDIQYKRVPCEYPN-QNIAFKVDAGSS-KYWFSFTVKYLGGPGD INTVEVKCGK-
--G--CVKE-SVHFDLSGTAFGAMAISGQDSQ--LRNVGELQILYKKVECNY 1G-KTVTFQVDKGSN-ANSFAVLVAYVNGDGE IGRIELKQALD
--GGPCLSE-PVHFDLSGTAFGAMANPGQADQ--LRAAGVLQIQYNRVPCNWGG-VKLTFVVDVGSN-PNYFAVLVKYENGDGDLSGVELMQTGA
——————— S—-NQTDLVLSSRAFRAMAKP 1VGADKDLLKQGIVDIEYQRVPCDYGN-KNMNVRVEEASKKPNYLEIKLLYQGGQTEVVSIDIAQVGS
——————— STNRTDLVLSAAAYAAMARP--GMAAQLRTRRAVDVEYKRVPCEYAAGRNLS IRVEEKSRPPRELS IRFLYQGGQTD IVAVDVATVGS
——————— S-SQTDFVVTRSTFSSMALP--DQGDQLLKAGI IDIEYKRVPCQYKG-QNMSVKVDKLSRYPNYLAVQFLYQGGQTD IVSVDVEQVGS
——————— G-DGTDF I LSPKAYGRMARP-G-TENQLYSFGVVNVEYQR IPCRYAG-YNLVYKIHEKSYNPHYLAILVLYVGGVND ILAVEVWQEDC
——————— G-DRTDFILSRHGYAKLGLS-ANASDQLVAMGVVD IQYKRVSCQYPG-QNLMFKIDESTNFPYYLAF IFWYQAGQKD I LAVDVCETAT
——————— S-DGTDFILSQHAFTRMAQS-TDAGTALLTLGVVGIEYRRVSCTYPN-KNIVFKITESSNFPNYLEFEIWYQQGNQDI IAVQLCETVN
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SAAWQALSRNWGQNWQSA---ALLDGQALSFRVTT-GDGRS-----~-
SG-WQAMSHNWGANWQNG---ANLDGQPLSFRVTA-SDGRT----—-~-
TR-WQQMSRNWGQNWQSN---NLLNGQALSFKVTA-SDGRT-———-—
TR-WQSMSRNWGQNWQSN---AKLDGQALSFKVTT-SDGRT-—————
TG-WQPMSRNWGQNWQSN---AFLDGQSLSFQVTA-SDGRT——————
SG-WQPMSRNWGQNWQSN---SYLNGQSLSFQVTT-SDGRT---- -
TQSWQAMSRNWGQNWQSN---SYMNDQSLSFQVTT-SDGRT-—————
TE-W1PMKRNWGMNWQTD---AVMTGQALSFRVTT-SDGKT-—————
TG-WIPLSRNWGQNWQCS---TVLVGQSLSFRITG-SDRRT-----~-
TG-WMPMSRNWGQNWQSN---SVLVGQALSFRVTG-SDRRT-—————
TG-WMSLSRNWGQNWQSN---AVLVGQALSFRVTG-SDRRT-—————
SNKWETMSRNWGANYQSN---TYLNGQSLSFKVQL-SDGS I -—---~-
TD-WMAMSRNWGQNWQSN---AYLNTQSLSFKVKL-DDARE-———-—
TG-WQPMSRNWGANWQSN---SYLTGQSLSFQVTT-SDGNS----—~-
TG-WLAMSRNWGANWQSN---AYLDGQALSFSITT-TDGAT-—————
TG-WVTMSRNWGANWQAN-—-NYLNNQAI SFSVTS-TAGKT-—————
TD-WLPLTRNWGQNWQSN---TNLQGQALSFQVSS-SSGHT-—————
TG-WLPLTRNWGQNWQSN---S I LKGQALSFQVTS-SGGRT--————
RVKWTPLKRNWGQEWQTS---EVLTGESLTFRVMT-GDHRK-————~—
TG-WITMKKNWGQNWT T 1 -—-TVLTGQGLSFRVTT-SDGI T-—————
TA-WIPMARNWGQNWHSS---LDL I GQSLSFEVTL-KGGKT--————
TG-W1PMGRNWGQNWQCD---ADLRGQPLSFEVTG-GRGRT-—————
TG-WLSMGRNWGQNWHVN---ADYRGQALSFEVTT-SDGKT--————
TG-WLPMGRNWGQNWH I N-——ADLRNQALSFEVTS-SDRST--————
SG-WLSMGRNWGQ IWH IN---SDFRGQPLSFELTS-SDGKT -~~~
GKTWLQMTRNWGANWQSS---GDLRGQRLSFKVTL-TDSKT------
TN-W 1 SMSHNWGASYQAF---SSLYGQSLSFRVTSYTTGET-—————
GG-WVRMSHNWGASYQAF---AQLGGQALSFKVTSYTTGQT------
AREWLEMKHVWGANWC I 1 -—GG-PLKGPFSIKLTTLSAGKT-—————
SAQWQDMKH IWGATWSLT--PG-PLVGPFSVRLTTLTTRQT------
SNTWQGMEETWGANWCLN--SG-PLQAPFSIRLQSLSTGRT----—--
NGYFQYAQHSWGANWML INYSGVPFQFPLT IK I TTKLNDHT------
SDKWLSMSQSWGAVWKLD--VSSPLRAPLSLRVTSLESGKT-----~-
GAAWTQMQQSWGAVWKLN--AGSALQAPFSIRLTSS-SGKT----—~-

I TFYNVAPSNWQFGQTFAT-SQQFN= === === o m e
RVFLNVVPSSWSFGQIYSS-NVQF === === === = e e e~
LVFEDVAPSNWQFGQTFTS-GVQFY === === === — e e
I TSYNVAPSDWQFGQPFQ-~GNQF == === === == = o e e
VTSYNVAPSDWQFGQTFE-=GNQF — == == == == === m—m e
ATSWHVLPPDWQFGVTYQA-TKNFN === === o e
KDFWNVMPKNWGFGQTFDG-RINF === === === = o e e~

1LAAGVTPASWCFGLTYQA-RVNFS———— == —mm o mmm e
LSATDVVPRNWAPKATYSS-RLNFSPVL - === == == — oo

SPNWGYMTRSHGAVWVTD—----KVPTGAIQFRFVVTGGYDG---KMIWSQ-SVLPSNWEAGK 1 YDA-GVQITD IAQEGCDPCDAHI —-WN---—-
S-NWKFMTRDYGPAWSTA----QAPAGPLQFRVVVTGGYDG---KWVWADGEVLPRRWTAGRVYDA-GVQIADVAQEGCYPCDTQE--WK-—-——-
S—-EKHDLKRNYGAVWD IE----NPPEGALQFGFVIVSGYNG---KRVWPTKSVLPSDWKVGGVYDS-GLQ INDVSLEKCSPCDDNDGGWGDPP IP
K-EWRRMRRVFGAVHDLQ----NPPRGTLTLRFLVYGSAGI---NWIQSP-NAIPADWTAGATYDS-NILLT---—=—==—— == ———
L-QCKLRVTNHGAVWDVV----SPPAGDLSIRFLVSDGDQQ---QWITAA-NAIPANWTAGAVYDS-GIQLDS-----—=———————————————
L-TCQLLSRTHGAVWAAV-—---SPPSGPLSIRMLFSSGAPRGGDTWLVPT-NIVPQNWTAGATYDS-GVQVQLQ--—-—————————————————



