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1 MEPLDELDLLLLEEDGG-- - -~ AVPRVEL LRKKADAL FP ETVLSRG- - ~VDNRYLVLAVETSQNERGA- - - - EEKRLHVTASQDREHEVL CILRNGSSV mouse
1 MEQLNELELLMEKSFWE-- - --AELPAEL FQKKVVASFPRTVLSTG- --MDNRYLVLAVNTVQNKEGN- - - - CEKRLVITASQSLENKELCILRNDWCSV human
7
3

LPPEDDLLEMMMEQSFT-- ----EPEEKSQDKPTRKIIPKTKLCKG-~-VNNRYCVLHIKEVYAQR----~~ EEKHLTITASQEGDDLELCILKDDWVAL frog
10 VPFEDDFADLMDDWFDE -APKPKKFSHEKNKGIPEHVVLASG---VHNRYWVLDVQDV TSSRSC----SEKHLTITCSKTSQATETCILKDGWEST fish
8 KKFKEQLDFSSDEVENT ----DNDDFDLALIAAMDSISNHRLELT---KWQRCEVVRLEQLPNRKG -~---~--LKVHVKRISGGDPETADCQLLPPWNCM fly
240  GQHKKALLELLDQVEDVIAVDDKTTDDVGIVMPQARVKDDIISSVVDCAVDEGPVSLPKMQNSIN---PDSYFLVLEVSEKRGSGSSSKGQCPYKVLRLLDEHTGVECALYLWDEWFYS plant
349 EFSDDSLIELLNETQTQVEPNTI---EQ----- DLDKVEKMVSDDLRIATDSTLSAYALRAKSGAPRDGVVRLVIVSLRSVELPKI--~---~ GTQKILECIDGKGEQSSVVVRHPWVYL yeast
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PVEPGDIVHLEG-DC-TSEPNIIDDDF - - -- - -~ - GYFIL YPDMMISGTSVASSTRCLRRAVL SETFRG- SDPATRQMLIGTILHEVFQKATS- ESFAPERLQELALQTLREVRH- - -LKEMYRLNL SQDEILCEVEEYL mouse
PVEPGDITHLEG-DC-TSDTWL IDKDF - - - - - ---GYLILYPDMLISGTSTASSTRCMRRAVL SETFRS - SDPATRQML IGTVL HEVFQKATN-NSFAPEKL QEL AFQTIQEIRH---L KEMYRLNL SQDEIKQEVEDYL human
QIKPGDITHLEGNCS-VDNTWT ISRDT- - - - - ---GYLTILYPDL L ISGTSTANGIRCLRRSVL SEKFKV-CDKGSRQMLNGTMLHDIFQRATT-CGFTDSVLQELAHHT VHGPKY - - -LKEMYQLKLNQADVMGEIQEYL frog
LVTVGDITHLEG-KC-VSGLWTIDRDS- - AFLTLLPDLLISGTSTASSTRCMRRGVLGEMFKA-FDGGSKQML NGTTVHDIFQKAAMSSDF SSEKTQTFATEALRSPNY - - -L GQMYSLKLTQADMRQEVEEYL fish
PMQVGDTVS LLGKWDPSAGCYVVDKEQ- - - - - - - - GYCVSHPDF LISGTTVTGSL FCKRKSVLQERFRG- LDSGNSVMVIGTLVHEL LQKVLRQKL F DKKHIQSALQEMLASSSL - - -AHLLYASNL TQVEMEDHLMKFT fly
TVSPGDSINVIGEFD-GDGKCDVDRQN-- - - -~~~ NFLIVHPDTLVAGTRVAASFGCPRRTVLDERLRS-NEHATVALLG-TLQHQVFQAGL SQESPSVDGLQEYASTVIEKS - - -~ TESLYACGVHEGDVRSTLFKAI plant
EFEVGOVTHLTEGKNTENKRLLSDDKNPKTQLANDNLLVLNPDVL FSATSVGSSVGCLRRSTLQMQFQDPRGEPSLVMTLGNTVHEL LODSTKYKL SHNKTSMETTTQKL DSLLETYSFSTITCNEETQYVKELVMKEHA yeast
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PSFSKWAEDFMRKGPSSE F PQMQLSLPSDGSNRSSPCN--TEVVKSLDIEES INSPRFGLKGKIDVTVGVKKHR - DCKMKYKVMPLELKTGKE - - - SNSTEHRSQVVLYTLL SQERRE- DPEAGWLLYLKTGQMYPVPAN mouse
PSFCKWAGDFMHKNTSTDFPQMQL SLPSDNSKDNSTCN- - TEVVKPMDIEES TWSPRFGLKGKIDVTVGVKTHR - GYKTKYKIMPL ELKTGKE - - ~-SNSTEHRSQVVLYTLLSQERRA-DPEAGLLLYLKTGQMYPVPAN human
PSLSKWATDFMTHPLNQQQINRTKSTAGDPTETTKVS -~~~ EFLDIEENIWSPRFGLKGKIDVTARVKIHQ-KSKAHLKIMPLELKTGKE - - - SNSTEHRSQVVLYTL L SQERRE-DPEAGLLLYLKTGNMYTVPGN frog
PSTSEWAKQYLHTSPQAGQKQLTL KLPSDGAL SKQDASSSVMVTDFVDIEENTWCPRFGLKGKTDVTAGVKTHRRGRKPMERTVPLELKTGKE- - - SNSTEHRSQVILYTLMSSARRC-DPEAGFLVYLKTGSLHPVVGN fish
DPIVSFVAQYVKGEP----PSVLLPEVYRG--QIH---------EICDIEENLWVPQLGLKGKVDVSVKVKNQR - -~ -QREETTPLELKTGRAS - - - F SMEHKGQLL L YQLMHSAQGR-DTQSGLLLYLKEGLLREVASG fly
PKMLNWIEHFRYSKDSEVSKVDF GSTIGKKAVKVS -~ -EVIDIEEMSWAPKYGLKGMIDASVRVIVE SDMNTVNEKTMPLE FKSGKAPSGQSSTEHSAQVILYTLLMSERYLKHIDNGLL YYLQSDQTQGISVQ plant
ENILYFVNKFVSKSNYGCYTSISGTRRTQPISISN- -~~~ -~ -~-VIDIEENINSPLYGLKGELDATVEANVEN- - --NKKHIVPLEVKTGKS - ---RSVSYEVQGL LY TLLLNDRYEIPIEFFLLYFTROKNATKFPSV yeast
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HLDKRELLKLRNWLAASLLHRVSRAAPG-EE- ARLSALPQITEEEKTCKYCSQIGNCALYSRAVEEQGDDASIPEAMLSKIQEETRHLQLAHLKYFSLWCLMLTLESQSKDNRKTHQSIWL TPASELEESGNCVG mouse
HLDKRELLKLRNQMAFSL FHRI SKSATR-QK~ TQLASLPQITEEEKTCKYCSQIGNCALYSRAVEQQMDCSSVPTWMLPKIE EETQHLKQTHLEYFSLWCLMLTLESQSKDNKKNHQNIWLMPASEMEKSGSCIG human
RLDRRELLKIRNELSYYLTNVLHKSDNGSKE - - - - -~TTLASLPAMI ADRQACKYCSQMRNCAL YNRSVEQQTENCYIPPEMIPVVQKETEHL TEDHLQYFRLWYLMCTLEANSKD SKMGRKNIWMMS SSEREEDGQCIG frog
HMDRREL IKIRNSLAHHIGNNLIKVDGK --SQMAQLPAIVSDQQTCKYCPQKRNCATYNRAVERD-PVEKCSENPQAFVQSE SEHL SQVHLQYFSHWLLL CSLEALTME NKGGRRNIWLQTAQQREKIGGCAG fish
RNEQRDLLMLRNDLAYWLTREVAIPASKEDP- - - - -~LEQLPLPEPVYHHSACGNCAYNTICSSFAQKDSSLQLSDSHP - - LKKLMPQLL EHL SEADHAYVQHICGLLALEE QHNRQSSHVRSFWTKDPAEREKEGIAIR fly
RSDLVGL TTRRNELANDILVASTTQQLPPMLRADGGNTESSGLGDVFDTHVSHLSTLHFNFLRHWDRL IDLEGREMQLLRKDIAHPHGSKGSHSASYL SSMVLDVTNGFQHHNSHKETRFIYRFVRQKSSESRER-VTSE plant
LHSTKHILMSRNRMSMNFKHQLQEVFG---=-----~ QAQSRFELPPLLRDSSCDSCFIKESCMVLNKLLEDGTPEESGLVE GE FETLTNHLSQNLANYKEFFTKYNDL TTKEESSTTCVNKELFLLDGSTRESRSGRCLS yeast
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NLVRTEPVSRVCDGQYLHNFQRK-- -~~~ NGPMPATNLMAGDRT ILSGEERKLFALSKGYVKKMNKAAVTCLL === == === === === m oo oo oo DRNLSTLPATTVFRLDREERHGDISTPLGNLSKLMESTD mouse
NLIRMEHVKIVCDGQYLHNFQCK- - - - - -HGATPVTNLMAGDRVIVSGEERS LFALSRGYVKEINMTTVTCLL- --DRNLSVLPESTLFRLDQEEKNCDIDTPLGNLSKLMENTF human
NLIRTGHVQTISDVQYLHSFQRR -SGSVPATNLASGDRVVVSGEER-FLALSTGY IKEVKDENITCIL- -DRSLVKLPEDLLFRLDHEEGGGGLEFHLGNLSRLMENSS frog
NMRLAGGVSILSDGVYKHSFERK-- - -~ ~EGEQTLTGLIVGDRIVVSDQDSVLIGLSTGYVTEIAVNRVTCSL - - -DKNLSKYSSNTVFRLDQDEGAGGLSTHLGNLSMLMENTP fish
HLKLVKGQEVILEEGRYRQTLELGEEADPSRDLSLSGFDLGEYVVISSTSR-~LAVAAGFIVSIEARRLDLRL -~ --~ERDLSQRY SEETFIIDKHDS QSFATFNFTNLGMLLSEGE fly
DMIRTGNLATDDLDCKLRTGDRV------ ILRTEVSHLTVANGIIADISRT------ HISVSLSKRLRLPWSE--- - -PSSEVSNLSHELWRIYKDEFMTSFSVMRFNLMQLFVQN- plant
GLVVSEVVEHEKTEGAYIYCFSRRRNDNNSQSMLSSQIAANDFVIISDEEG-HFCLCQGRVQFINPAKIGISVKRKLLNNRL LDKEKGVTTIQSVVESELEQSSLTATQNLVTYRIDKNDI QQSLSLARFNLLSLFLPAV yeast
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-SKRLRE L TTDFREPQFIAYLSSVLPHDAKDTVANILKGLNKPQRQAMKRVLL SKDYTLIVGMPGTGKTTTICALVRIL SACGFSVLLTSYTHSAVDNILLKLAKFKVGFLRLGQSHK mouse
-SKKLRDLITDFREPQFISYLSSVLPHDAKDTVACILKGLNKPQRQAMKKVLL SKDYTLIVGMPGTGKTTTICTLVRILYACGFSVLLTSYTHSAVDNILLKLAKFKIGFLRLGQIQK human
-SEKLRKLITDF SKPNFVQHLSSILPPDAKDIVAS ILRGLNKPQKQAMKRVLL SKDYTLIVGMPGTGKTTTICTLVRILYACGFSVLLTSYTHSAVDNILLKLKKFQVGFLRLGRTQK frog
-SERLRELIVEFRPPQFIDSLSSVLPRDAKDIVSNILKGLNKPQKQAMKKVLLSKDYTLIVGMPGTGKTTTICTLVRILHACGFSVLLTSYTHSAVDNILLKLKRFKIGFLRLGRPQK fish
~FQELRDIIVAKKPPEQHK - ---VLPKIILTKGAPTLLNLNKVQQNAALRAL TTSSHLLIKGLPGTGKTQTLVALVRLLHLLGKSVL ITAQTHSAVDNLIMRLLPFGLPMMRLGSGSR fly
-GHNIRKMIVDL EPPRFDN--GSILSQDPALSYIWSEKSLNNDQRQAILK ILTAKDY ALTLGMPGTGKTSTMVHAVKAL L IRGSSILLASYTNSAVDNLLIKLKAQGIEFLRIGRDEA plant
SPGVDIVDERSKLCRKTKRSDGGNETLRSLLVONRAPKF RDAN- ---DDPVIPYKL SKOTTLNLNQKEATOKVMRAEDYAL TL GMPGTGKTTVI AETIKTLVSE GKRVLLTSY THSAVONIL TKLRNTNISTMRLGMKHK yeast
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VHPDIQKFTEEETICRSRSIASLAHLEELYNSHPIVATTCMGINHPIFSR --KTFDFCIVDEASQISQPVCLGPLFFSRRFVLVGDHQQLPPLVVNREARALGMSESLFKRLERNE-SAVVQLTVQYRMNRKIMSLSNKLT mouse
VHPAIQQFTEQEICRSKSIKSLALLEELYNSQLIVATTCMGINHPIFSR--KIFDFCIVDEASQISQPICLGPLFFSRRFVLVGDHQQLPPLVLNREARALGMSESLFKRLEQNK-SAVVQLTVQYRMNSKIMSLSNKLT human
LHPDVQEFSEEEICKAKSIKSL SALEELYNSQPVVATTCMGVNHPIFTR--RRFDFCIVDEASQISQPI CLGPLFFADRFVLVGDHQQLPPLVKSAEARELGMSESLFKRLERNQ-EAVVQLTVQYRMNSKIMALSNKLY frog
VHHEILPFT-EEACRAKGIQTLEELEQLYSRELIVATTCMGVKHPIFSR --RRFDFCIVDEASQISQPVCIGPLFYAQRFVLVGDHQQLPPIVQNAEARSLGMDESLFKRLEHHR-DAVVQLNVQYRMNSAIMSLSNALM fish
THKQLEEISEER--LTKDCKTVEELEKALGQPSIVGVTCLGCGHPLFQR--RQFDYCIVDEATQVLQPTVLRPLIHCSKFVLVGDPEQLPPIVRSKEARQRGADETLFQRLDSEK--ATAVLSLQYRMNKTITRLANELT fly
VHEEVRE SC----FSAMNMCSVEDIKKKLDQVKVVASTCLGINSPLLVN--RRFDVCIIDEAGQIALPVSIGPL LFASTFVLVGDHYQLPPLVQSTEARENGMGISLFRRLSEAHPQAISVLQNQYRMCRGIMELSNALI plant
VHPDTQKYVPN————YASVKSYNDYLSKINSTSVVAH}E&GINDILFTLNEKDFDYVILDEASQISMPVALGPLRYGNRFIMVGDHYQLPﬁ#vﬁNDAARLGGLEESLFKTFCEKHPESVAELTLQYRMCGDIVTLSNFLI yeast
a2 al a4 B1 2 B3 as B4 ab
— e ) 5

850 860 870 830 890 900 910 920 930 940 950
YAGKLECGSDRVANAVLALPNL - - - -KDARLSLQL YADYS-DSPWLAGVLEPDNPVCFLNTDKVPAPEQVENGG-~ ---VSNVTEARLIVFLTSTFIKAGCSPSDIGVIAPYRQQLRIISDLLARSS mouse
YEGKLECGSDKVANAVINLRHF - - - -KDVKLELEFYADYS -DNPWLMGY FEPNNPVCFLNTDKVPAPEQVEKGG ~VSNVTEAKLIVFLTSIFVKAGCSPSDIGIIAPYRQQLKIINDLLAR-S human
YEGRLECASDRVSNAVVQLPHI ----KTLLLELEFRESQ--ESMNIKDVLEPSNPVCFLNTEKIPAL ETEEKGG-~ ---ISNWIEAKLVFHLTKLYLKAGCRPSDIGITAPYRQQLKMISNYFNSLS frog
YEGRLECGSEKTANAVLQLPSR----AQAEEELELYVCQPQYSAWVQAALEPNSPVCFLDTSEVPAPETVEKS G-~ === === ====-=-==-~-~ ISNHTEAVLVQGLVTLLLKAGCRACDIGVIAPYRQQLKVISSLLQGDA fish
YGGDLKCASDEVSGARFEVELLNEAPRWVQRAL TTHLEQAVTLINTGDCLERCQEFVYASQRLYDTCSSIEQSFSEDKDEIRKLTSKKRVSKY TNYCEAGIVMHLLRYLLKSGYEASRIGVIAPYRAQVELFKKLASKLD fly
YGDRLCCGSAEVADATLVLS-- --TSSSTSPWLKKVLEPTRTVVFVNTDMLRAFEARDQNA ~INNPVEASIIAEIVEELVNNGVDSKDIGIITPYNSQASLIQHAIPT-- plant
YDNKLKCGNNEVFAQSL ELPMP~ - - - - --EAL SRYRNE SANSKQWLE DILEPTRKVVFLNYDNCPDITEQSEKD-- --NITNHGEAELTLQCVEGMLLSGVPCEDIGVMTLYRAQLRLLKKIFNKNV yeast

d dd
g5 a7 po a8 p7 a9 al0 p8 all

960 970 980 990 1000 1010 1020 1030 1040 1050 1060

960
958
959
1277
990
1204
1383

QGMVEVNTVDKYQGRDKSLILVSFVRSNED -GTLGELLKDWRRLNVALTRAKHKLILLGSVSSLKRFPPLGTLFDHLNAEQLILDLPSREHESLSHILGDCQRD mouse
IGMVEVNTVDKYQGRDKSIVLVSFVRSNKD ~GTVGELLKDWRRLNVAITRAKHKLILLGCVPSLNCYPPLEKLLNHLNSEKLIH human
ASAVEVNTVDKYQGRDKSVIIVSFVRSNID------ GKLGDLLKDWRRLNVALTRAKHKL IMLGCVPTLNRFDCLEQLICNLKTENQIYDLPEGAHEHFPV frog
FKALEVNTVDKYQGRDKSVIIVSFVRSNAE------! GNLGELLQDWRRLNVAITRAKHKLLMLGSAPTLRRYAPLEKLLCHLQQEDMIFQLPPAAHEGLPGVIF fish
~TDLECNTVDQFQGRDKNLITIYSCSKTGGDFSDMERSREAEILEDQRRLTVATTRAKNKLILLGDIKCL EQY GPFRQLFKHIPDRCRLKLEEGRMEFGWQRIQEDLVGLMDT fly
~TPVEIHTIDKYQGRDKDCILVSFVRSREKP----RSSASSLLGDWHRINVALTRAKKKLIMVGSQRTLSRVPLLMLLLNKVKEQSGILNLLPGDLKP plant
YDGLEIL;ADQFQGRDKKCIIISMVRRNSQ —————— LNGGﬁhLKELR§VNVAMTRAKSKLIIIGSKSTIGSVPEIKSFVNLLEERNWVYTMCKDALYKYKFPDRSNAIDEARKGCGKRTGAKPITSKSKFVSDKPIIKEI yeast




