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MAL SKRML F IFQAMVCLCSFSLSQGNQQ--~FSLRNLP === === m oo mm e TLQKASSFP--------- AMRHETYDYIVVGGGTAG
MAFLVATT--LFLFG----QLLLCFSQQ---VRGVNYT. FMREAVEAP VMAYYDYIIIGGGTAG
MAPGHRHGSVPPVVLLLLVATVLGSLCLSLTASPEAQKGYNFR FARHARDAP LVSYYNYIVVGGGTAG
MASDMDTTRALAILAATSFVAMLACVQA---AGDESYT. FMKDAVQSP QVSYYDYIIVGGGTAG
MAAIPTRLHLLLAALLVAPTLAAAQPRGFGGYVAPPPAYAR YVVDAAETA AEEAYDYIVVGGGTAG
MGL INRGVF-FKILAFLCFIRSSQGRNH---FTTLDLP PLLKASSFS RIQHEAYDYIIVGGGTAG
MAALGRASSSAP--VLAAAAAVLLSLCLAALSE-EQEQLENLR FVRHAQDAP LVSSYNYIVIGGGTAG
MALKLFLFALLLCLPTSLSSTASKGKEKKSKFNPYRYT==========mmmmmmmm FIDKASTFSSSSSSSFSSNGQDSSYDYIVIGGGTAG
MMDRFWSWRLFVALSLFLHSPICSSDKAP---NYS FMRDATGSP TTSYYDYIIIGGGTAG
MSHFVFLFIISMFINLSQGAQMPYMTTDPKEVS KSFDYIVVGGGTAG
MPYMTTDAKEVS KSFDYIVVGGGTAG
MTKRIDSSLLYTALVVLLLLGYVHRSNARPRVNRPPGF FISNATDFA SEDYYDYIIVGGGTAG
MNFHIFRFFQFILVAVFIFHDSCYSDEAG---NYR FMKDATLAP KLSHFDYIIIGGGTAG
MTIISCITIHIFRNILFAILIFYGSCYCDKGTILISYKYNLILVYISIFFFFLVKLETTFMKDATLAP-=-=-------- KNASFDYIIIGGGTAG
MGLQILWLFRKIFIITYIFHASCSPDKAG---YYS FMKDATLAP MFARFDYIIIGGGTSG

* kRkEE k kR * ok ok kK K kEkE * Kk Kk

CPLAATLSLK--YKVLLLERGGSPYGNRNVSYMENFHIGL SNMAP----DSASQAFISTDGVINARARVL GGGTCINAGFYSRASSNFIQEVG-------
CPLAATLSER--YRVLLLERGGSPYDDARVLNMAHFADVLADTSG----ASPSQRFVSEDGVINARPRVLGGGSCINAGFFTRAGPGYVRAL G-~
CPLAATLSER--SRVLLLERGGLPYGNRNVSSEYHFADALADTSP----RSPAQRFVSEDGVVNARARVLGGGSCLNAGFYTRASSGYVRAAG--
CPLAATLSQR--FRVLLLERGGSPYDDERIGNMTRFADTLSDTSP----SSPAQRFVSEDGVINSRPRVLGGGSCINAGFYTRASDEYVRGLG-------
CPLAATLAGPGGGRVLVLERGGAPAEFPPLATAGGFVRTLAMADPAPESDAPAQTFASEDGVPNVRARVLGGATSINAGFYSRAHPDWFRSHGEGGEAMN
CPLAATLSQK--YKVLLLERGGSPYGNRNISHLENFHICLADDSP----NSPSQGFISTDGVINARAKVLGGGTSVNAGFYSRADPSFVQDAG--
CPLAATLSEH--SRVLLLERGGLPYAN--MSSEQHFTDALADTSP----ASPAQRFISEDGVVNARARVL GGGSCLNAGFYTRASNEYVRASG--
CPLAATLSQN--FSVLVLERGGVPFTNANVSFLRNFHIGLADISA----SSASQAFVSTDGVYNARARVL GGGSCINAGFYSRADAAFVKRAG- -
CPLAATLSQN--ASVLLLERGDSPYNNPNITRLSAFGAAL SDLSE ----SSPSQRFVSEDGVINARARVL GGGSALNAGFYTRAGTKYVRNMG- -
CSLAATLSEK--YSVLVIERGGSPFGDPLVEDKKYYGYSLINTDEY---SSVAQSFTSVDGIKNHRGRVLGGSSAINGGFYSRASDEFVKKAG--
CSLAATLSEK--YSVLVIERGGSPFGDPLVEERKYFGYSLLNTDEY---SSVAQSFTSVDGIENYRGRVLGGSSAINGGFYSRASDEFVKKAG--
CPLAATLSQS--FRVLLLERGGVPYNRPNVMSHDGFLTTLTDVN---NFDSPAQSFISEEGVPNARGRVLGGSSAINAGFYSRADKQF FENSG--
CALAATLSQN--ATVLVLERGGSPYDDPAATDIGNFANTLLNITP----NSWSQLFISEDGVFNSRARVLGGGTVINAGFYSRAEEDFVAEAG--
CALAATLSQN--ASVLVLERGGSPYENPTATDMGNSVNTLLNNTP----NSWSQLFISEDGVYNTRPRVLGGGSVINGGFYSRAGNDYVEEAE -~
CALAATLSQN--ASVLVLERGGAPYDNPTATDIENFATTLSNTSP----KSWSQLFISEDGVYNTRARVLGGGSVLNAGFYTRAGDEYVKETE -~

* * % * *k * * Kk PRI * Kk k% *
WDEDLVNESFPWVEDKIVQWPKIAPWQAALRDGLLQAGYSPFNGYTYDHVSGTKVGGT IFDETGYRHTAADL LAAGDPNNLRVLLHASVNRIVFNS -~~~
WDPKEVVSAYQWVEDVVAFQPELGPWQAALRRGLLEIGVVPDNGFTYDHILGTKVGGSIFDAQGRRHTAADLLRYSRPDGIDVFLRARVARIVFS:
WDPRLVNASYRWVERELVFRPDVPRWQCALREGL LQAGVTPDNGYTLEHVQGTKIGGTIFDRAGRRHTAADFLRRAHPRRLTVFLRAT.
WDLEATTAAYRWVEDVVAFQPELGPWQSAL ERGLLEAGIAPQNGFTFDHL GGTKVGGSIFDAEGRRHTAADLLRYARTDGIDVLLRARVAKILFNV----
WDMKLVNSSYEWVERELAFQPVVRGWQAAVRAGL LEANVTPWNGF TMDHVSGTKVGATTFDSSGRRRSAADLLAFARPGRLRVAIRATVTRIIMSPIEPY
WDAELVNQSYPWIEERIVYWPNITPWQAALRDGLLEAGVSPYNGYSYDHLFGTKVGGTIFDEAGYRHTAADLLAAGNHNNLRVLLHASVTRIIFNT----
WDARLVNSSYRWVERSLVFRPDVPPWQAALRDAL LEVGVTPDNGFTFDHVTGTKIGGTIFDNSGQRHTAADFLRHARPRGLTVLLYATVSRILFKS----
WDPKLVKESYPWVERE IVHQPKL TLWQKALRDSLLEVGVRPFNGFTYDHVSGTKIGGTIFDRFGRRHTAAELLAYANPQKLRVLIYATVQKIVFDT----
WDLSSVNQSYEWVERAIVFRPQLRTWQTAIRDAL LEVGVHPFNGFTLEHKVGTKIGGSTFDRTGRRHSSADLLRYARSSNIRVAVYATVERVLLASSPSV
WERDEVEAAYEWVEKKVVFEPPYNKWQSAFRDGLLEAGVTPYNGFTYEHIVGTKFGGTIFDRDGHRHTAANLLEYANPNMIVVYLHASVHKILFTI---~
WEMEEVEAAYEWVEKKLVFEPQVIEWQKAFKDGL L EAGE SPDNGFTYDHIYGTKIGGTIFDRAGHRHTAANLLEYANPNRIVVYLHASVHKVLFTT---~
WKTDEVEAAYEWVEKKVAFQPPVLGWQTAFKDGLLEAGEFPYNGFTYDHIYGTKIGGTIFDRAGHRHTAADLLEYANPGNIVVYLHASVHKILFTT---~
WDGALANESYQWVEAKVAFQPPMGRWQTAVRDGL LEAGIVPNNGFTYDHINGTKFGGTIFDRNGNRHTAADLLEYADPKGITVLLHATVHRILFRT-
WDKDLVQESYKWVESKVVFMPELTRWQSIVQFGFLEAGFYPYNGY SLEHTQGTKIGGSIFDQCGKRHTSADLLGYGKPNCITVLLNATVKSIIFD

WDKGLVQESYKWVESKVVFMPELTQWQSVVQFGFLEAGFYPYNGY SLEHTQGTKIGGSIYDQCGKRHTSADLLGFGKPNCITVLLNTTVKSIIFDS---~
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----QRGQLKPRATGVQFTDENGGLHQAFLNSNCD--SEIIVSAGAIGSPQLLLL SGIGPKNDLRSHKIP-VVLHNKYVGKGMADNPMNSIFIPTKSP-P
RKGTKPVARGVLYHDARGGSHMAYLNHGAR - -NE IIL SAGALGSPQL LML SGYGPADHL EEFGIS-LVLDHPGYGQGMSDNPMNAIYVPSPSP-V
-GTATPVAYGVVFTDPAGVRHHVYLRGGAK - -SEVIVTAGTLGSPQLLML SGVGPRGE L EKHGIL -PVLDQPRVGQGVADNPMNSVFVPSPYP-V
-----RAGRRPVAHGVVFHDSEGQMHRAYL SNGRG--NE IIL SAGAMGSPQLLML SGYGPADHLRSFGIT-LVLNQPAVGQGMSDNPMNATYVPSPSP-V
ARRGRSPQPAVAASGVVYQDRLLQQHHALLRPGGE ----VILSAGSLGSPQLLLL SGIGPANDLTSLGIP-VFADVPDVGKHMFDNPRNGISIIPSIP-T
-EQEHRKPRTIGVEFKDENGGQQHAFLTRNRD--SEIIISAGAIGSPQLLLLSGIGPRKELKKHNIS-VVLRNEHVGKGMSDNPMNSIFIPTKDA-P
-QDGVPYPVAYGVVFSDPLGVQHRVYLRDGDK --NEVIVSAGTLGSPQLLMLSGYGPQAHL EAHGIE -VIVDQPMVGQGVADNPMNSVFIPSPVP-V
----5G--TRPRVTGVIFKDEKGNQHQAL L SNRKG--SEVILSSGAIGSPQMLML SGIGPKKELQRLKIP-VVLENEHVGKGMADNPMNTILVPSKAP-I
SGSN------VSAIGVVYRDQLGRFHHAL IRDRGE - ---VILSAGALGSPQLLFLSGIGPRSYLSTWGIP-VALDQPHVGDFVYDNPRNGISIVPPVP-M
-K-GNQRPKAYGVIFLDANGVSYKAELATQDSTMSEVILSAGATASPQLLMLSGYGPAAHLAAYRVNPYVIVDQPMYGQGMGDNPMNPYFIPSPEP-V
----EAYEVLFEDANGVFHKANLANKAT--NEVILSAGALGSPQLLML SGYGPAVHL EAHGYNPLVLDQPMVGQGMADNPMNFVAIPSPQP-V
-K-GRPRPKAYGVIFQDANGVLHKAEL EKNSM--NEVILSAGAIGSPQLLMLSGIGPAAHLAAHGIKPLVLDHPMYGQGMGDNPMNAIFIPSPTP-V
-R-GTTKPIANGVVYRDRTGQAHRAYLKEGAL --SEIILSAGTLGSPQLLMLSGYGPSAQLQAQNIT-VVMDQPHVGQGMYDNPMNAVFVPSPVP-V
-ANKTRAVGVRFME SDGNSSKSYKVHVEQHRGEVILAAGALGSPQILLLSGIGPENHLNDFDIP-VIVNLKEVGKQMSDNPAISLLVDRFSQNL
- -SNKTRAVGVRFME SDGNSSKSYKVHVEQHRGEVILAAGALGSPQILLLSGIGPENHLKDFDIP-VIVNLKEVGRKMSDNPAISLLVDRFSQNR
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RQSLIETVGITEAG---VFIEASSGFGQSPESIHCHHGIMSAEIGQLST------- IPPKERSLEKAQKYANTKLNLPKEIFHGGFILEKIDGPLSTGHL
ELSLIQVVGITRFG---SYIEGASGSDWNSRTSGAAAAQ-VRSFGMFSPQTGQLATVPPKQRTPEATARAVEAMSQVPDAALRGGF ILEKVLGPQSTGRL
ALSLVQIVGVSRFG---TFIEGVSGSQFGIPLHGRAASRRARSFGMFSPMTGQLGTVPPKERTPEAMRRAAEAMRRLDRRAFRGGF ILEKILGPMSTGHV
EVSLIQVVGITEVG---SYIEGASGANNGVRRSGSGGDRPHRNFGMFSPQTGQLATVPPKQRTPEATARAAEAMSQLDDTAFRGGF ILEKILGPLSTGHL
DHSLIQVVGIPSANGNESYLEAASY: IVPLAPILRRGGPFSPSSPLYVTVVTIMEKVPGPLSEGSL
KQSLIQTVGITDGG---AFIEASSGFSQSPDSIQCHHGIMSAEIGQLST- -IPPKQRNLDAVKKYVHKKYNL PKEVFSGGF IL SKIDGPLSTGNL
SFIEGVSGSEFGMPVS-DGALRWARSFGMLSPQTGQLGTLPPKQRTPEALQRAAEAMMRLDRRAFRGGF ILEKILGPVSSGHYV
VYVEASTGFGQSPESIHTHYGIMSNKNELFST- -IPAKQRRPEATQAYITRNKYQLHEAFNGSFILEKLAYPISRGHL
AFLEAASN VIPFASPLHSVFIRAPASPLYVPVTTIMEKILGPVSIGLL
SYIEGGSALSLSISLTRSFFDGVLNLLKKT-: --KLPTQSISKFFKSLDLTLNVTTKAGVIIQKVNGPLSRGHL
SYIEGLSGLSLSFDITRRFFDGVLNLLNETSH- -TTSRKILTQSIAVLLKSFDVKLEVRMNGGL IFQKVDGPASKGHM
SYIEGASGVIFSYSWTRRFFDGVLNYLNEMQTSR--TTSTTSPTLSTQSITDFFNPINPLLNATTRAGLILQKIAGPISRGHL

EVSLIEVVGITGEG---TYVEAAGGEN GSSSTRDYYAMFS PRATLLESNSMTKLSSAQPFQGGFLLEKVMGPLSTGHL
TVDPPQVVAITEGF KFILQSLVLPTNITTTRTAISAKIAFPKSKGRL
TLEPPQVAAIAEGY: KFILESEVLPTDITTTRISIAAKIAFPKSKGRL
* * K kkE *  * ¥ x *k

ALIDTDVKKNPAVTFNYFSHPQDLTRCVYGIKTIERILKTNRFSELSANTDG-HSMERVLNMSVQANVN-L IPKHTNDTESL - - --EQFCRDTVITIWHY
ALRNLDPDDNPTVSFNYFSHPDDLRRCAAGIATIERVIRSRAFSRFAYPNFA- - -FPATINVTAEFPANLMRMRGGSDPRAL - - --EQFCRDTVMTIWHY
ALRSADPDANPAVTFNYFRDPRDVERCVRGIETIERVVRSRAFARFTYANVTAMEAAVL GRRAGHL PVN-LLPRRATDTRPL - - --QQYCRETVMTIWHY
ELRNRNPDDNPSVTFNYFAHPEDLRRCVAGVSVIERVIRSEAFANFTYPYFS---VETLLNMTAGFPYN-LRPRHDNDSTSL - - --EQFCKDTVMTIWHY
WLTSSNPLESPSVRFNYLSRREDLARCVTGMRRVAKVLE STTMDVFRSAMG- - - - --SLSQDSRRREFRIVGAAL PVDWRTNDTALGDFCQQTVATLWHY
VLVDTDINSNPTVTFNYFQHPKDLSRCVYGIKTIERILKTNHFTNFTLNGGG-YPMEVVLNMSVTANIN-L IPKHTNDSTSM- - --EQFCRDTVVTIWHY
ELRTTDPRANPSVTFNYFREAEDLERCVHGIETIERVIQSRAFSNFTYANAS---VESIFTDSANFPYN-LLPRHVNDSRSP- - --EQYCMDTVMTIWHY
SLVNTNVDDNPSVTFNYFKHPVDLQRCVEAIRLVSKVVTSNRFLNYTQCDK--QNVHKML SL SVKANIN-LRPKQLNDTKSM- - - -AQFCKDTVVTIWHY
--MIREWFGNRRFRFVGAPLPVDQ-SNDLVMADFCRRTVSTIWHY
ARGLLNLILALPTN-LRPRHITSTFDL----EQYCIDTVMTIYHY
ARELLNLMLALPIN-LRPRHVTSAFNL ----KQFCIDTVTSVWHY
THGLLDLMLSVPTN-LRPRHITSMFNL - ---RQFCIDTVMTIWHY
FEYLLNLTASTPVN-LRPPRSGPGASLPPSAEEFCQHTVTTIWHY
DKLVAGDEEL ----KKFCIKNVRTYYHY
--DKLVAGDEEL ----KSFCIKNVRTYYHY

KLNSTNPRENPSVKFNYLENKADLDACLEMVLHLQHVARSETVTFFLGTQAH-

*kk % * ** Ak KR KRk Kk
HGGCHVGKVVDQQHRVLGVSGVRVVDGSTF SRSPGTNPQATVMMMGRYFGVMILRGRLGRAAGY
HGGCQVGRVVDRDYRVLGIEALRVIDGSTFNASPWTNPQATVMML GRYMGVKIQKERMIAEGSGIEP
HGGCHVGAVVDQDYRVLGVRGLRVVDSSTFKYSPGTNPQATVMML GRYMGLKIQKERWTRNDETH
HGGCQVNRVVDAEYRVIGVDALRVIDGSTFNASPGTNPQATVMML GRYMGVKIQNERL GNEGLGRRNL
HGGCVAGSVVDRDFRVFRVRALRVVDGSTFRETPGTNPQATIMMMGRY IGQKMIDERHSRRQVRTSTDSSSNA
HGGCHVGKVVDQQYRVIGVSGLRVIDGSTL FRSPGTNPQATVMMMGRYMGVKILRRRLGRAAGY
HGGCHVGAVVDDDYRVFGVQGLRVIDSSTFKYSPGTNPQATVMML GRYMGVKIQSERWKK
HGGCLVGKVVSPNRKVLGVDRLRVIDGSTFDESPGTNPQATMMMMGRYMGVKILRERL GNKAGY
HGGAVVGKVVDSDLKVIGVNSLRLVDGSTFNISPGTNPQATLMMLGRYMGLKMLRERMR
HGGCQVGKVVDNNYKVLGVDALRIIDGSTFLKSPGTNPQATIMMLGRYMGQKILRERMAFRGKEEET
HGGCQVGKVVDKNYKVLGIDGLRVIDGSTFLKSPGTNPQATVMMLGR
HGGCQVGRVVDKNYRVLGIDSLRVIDGSTFLKSPGTNPQATVMMLGRYMGQRILQEREIYNKPDKEA
HGGCVVGRVVDGDYKVIGIDRLRVIDMSTVGYCPGTNPQATVMMLGRYMGVKILRERLTKK
HGGCVVGSVVNEEYKVNGVKRLRVVDGSTFEESPGTNPMATVLMLGRYQGIKILKEH
HGGCVVGSVVDEEYKVNGVKRLRVVDGSTFEESPGTNPMATVLMLGRYQGIKILKEREEQEDTFLSPQGSPQPQP



