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ETNELFIFSLS .VHEGRVSPSSPGFSFTKKPTQAEAALMHPSEKVVALRAKTE
TRKHMKAESVIIHPNDPILALKGTIK
--IRKYMKADSVIIHPNDPILALRGSIK
--IRKYMKADSVIIHPNDPILALRGSIK
—-IRKYMKADSVIIHPNDPILALRGSIK
--TRKYMKAESVIIHPNDPILALRGTIK
—---TRKYMKAESVIIHPNDPILALRGTIK
-IIRKPMKAEAATIMNPNKPITIALRAKLD
—--VSRRPIKAESTIMNPHKPIIALKASIQ
ESNELYIFSLAVREVQEGRVSPSLPAFSFTKKPTQAEAALMHPSEKIVALRAKTE
RKPMKAESALIHPLENILVVRGQSE
--RKPMKAESALIHPIENILVVRGRYE
--RKPMKAESALIHPIENILVVRGRYE
—--VNRKPNKAEYSLNHPTKNILSMRAPSP
--VLRRPISADSVILHPKKKIIALKAQ-R
—--VTRKNMGGDSAIMHPSQMVISVRANGT

—----MSQNNPLSVCVADNLINYDIQNESFRLGNVSVEGDKYICVKEN--
----MSSNSPISVNLVDNLSSYNIQNESFRLGNVSIEGDKFICVKEN--
----MSSNSPISVSLVDNLASYNIQNESFRLGNVSIEGDKFICVKEN--
—---MSSNSPLSVTLVDNLASYNIQNESFRLGNVAIEGDKFICVKEN--
—----MNPNNPLSVAVADSLSAYDIQNESFRLGNVSIEGDKYICVKEN--
—---MNPNNPLSVAVADSLSAYDIQNESFRLGNVSIEGDKFICVKEN--
MNNYPIITNTILNLRNLGFVDNNFKFDVLSL-EDRYISIKEQ-
MAGAPVKINTLLRLNSLGFKDGCFRFGALTLGGDRFVCIRES-
----MAQQFPIQLHSVVNLADQGVSASSFRFGNVAMHGDKNLVVKDT-
MVIHMKGGVPIAANILVNLEELGIGSSCFRFGSVTLEGDKYVGVKETS-—
--MONKGGIPITTNVLANLEELGINSSCFRFGSLTLEGDKYVGVKETS-~
--MONKGGIPITTNVLANLEELGINSSCFRFGSLTLEGDKYVGVKETS-~

—-VNDNTQVVVINLYNQVS--

—-VNDNTQVVVINLYNQVS--

————— MTNLPIRFQEVLOLTNLGIGSNSIGFSTLTMESEKYICIRE-—
-MAAANAPIIMKEVLTLPSVGIGQQFITFTNVIMESDKYICVRE-
MTQPLPIRFQEHLOLTNVGINANSFSFSTLTMESDKFICVRE-
----MAQILPIRFQEHLOLONLGINPANIGFSTLTMESDKFICIRE--

-PTRRPISADSAIMNPASKVIALKAQKT
--PIRRPISADSATIMNPASKVIALKAGKT

~CTVQIFNLDSKEKLGAFLFPE-SVVFWRWLTPRILAIVGDKGIYHWTIESGNSNSIPVR:

--CTVQIFNLDSKEKLGAFLFPE-SVVFWRWLTPRILAIVGDKGIYHWTIESGNSNSIPVR:
NGVGCYVQRGEKFQIFSSFLLKQSLFFPCFQTLINGVQONIKIYNLDNREKLKHIDLNE-NIVYMTWVNNNILAMVTPTKVYHSDLTS---QAPSTV:
--QLOVFDLEAKAKINSYVMNQ-DVVYWTWISDSVIGMVTDTSVFHWTIVSG----SDPVK
--IVQIFNLETKSKLKSFTLDE-PVIFWRWLSETTLGFVTARSILTSNVFDGNVNAKPQL--
-IQLFDITSKTRIKSYLLSEGDIVFWKWLSGRTLGIVTANAVYSWSIDASS-TAPPAK--
~LOLISIEQKMQLKSCQMQE-PLEFWKWISPNTLALVTATSVFHWTKEG---NSDPVK--
--QDHLQIFNIEAKAKLKSHOMPE-QVAFWKWITPKMLGLVTQTSVYHWSIEG---DSEPVK--
LQIFNIEMKSKMKAHTMNE-DVVEWKWISLNTLALVTETSVEHWSMEG---DSMPQK- -
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EKVCSREGRLAD-AVQIISYAVDKDLKWCILTGISTQD-—--——-—=- GGKTIDGSMQLYSMELKKQQQLEGHAACFNNIVIDEAVGPQPVICFTEKKRGSPD----FKLHIRDIYSS-RDG
TKVFEKAQIFIDNNSQILYYSTDKDMKWCILCGISTQD-~ --QGKSIDGYMQLYSCEKKLHQTIEGFIGCFGSFVFDN-LDMKPLFCFVEKKKNSTI-~-~--SRLHLMDIYTN-KTE
TKVFEKAQIFIDNNSQILYYGTDKEMKWCILCGISTQD-- --QGKSIDGYMQLYSCEKKLHQIIEGFIGCFGSFIFEN-WDTKPLFCFIEKKKNSSM--
--QGKSIDGHMQLYSCEKKLHQIIEGFIGCFGSFIFEN-WDTKPLFCFIEKKKNSSM-~

TKVFEKAQVFIDNNSQILYYATDKDMKWCILCGISTQD-
-TGKLLDSNTKIVGYSSDITNKWCLVFGIYSND-
-SGKLAEPSTKLVDYASDAENKWCILTGVYSTD-
VKICSREGRLAD-AVQIISYAVDKDLKWCILTGISTQD-- --GGKTIDGSMQLYSMELKKQQQLEGHAACFNNIVMDEAVGPQPVICFTEKKRGSPE----FKLHIRDIYSS-REG
--IFERSGELAESSTQVVGYQCNSDQRWCMLMGLSPCTIPNQGSNSGGVSVKGQIQLFSAEKRQQQOLLEGFSGSFGEI ILDDFISAHPTSIVCFIEKKQDQLN--AKLHIMDISTSRAEG
--IFERAGKLAEQSTQIVGYQTDSGQORWCMLMGLCPVTNESTGS - - - - I SVKGQLQLF SVEKRQQQLIEGFSGNFGELIVDDFVHS - PASIVCFVEKKQEHSN- - ARLHVMDI SGQRAG-
--IFERAGKLAEQSTQIVGYQTDSGQORWCMLMGLCPVTNESTGS - - - - ISVKGQLQLF SVEKRQQQLIEGFSGNFGELIVDDEVHS - PASIVCFVEKKQEHSN- - ARLHVMDI SGQRAG-
--AFERAGNLANPNCQIIGYKVNTQGNWAALYGISSP-----==-~ DQRQINGDIQLYKLDENSQQPLTGHCCCFGQ-AKIHN-DTHLSDIFAYYDRKPGD-~TVAKILLRELSAP -~~~
--MFDRHSSLNG--TQIISYKSNYNEEWFTLIGISS- --RDNRIAGNLQLYSKKRKVSQPLESHASAFAV-IQPEG-VDHEVQVLALASRLPTG- - --SKLSIVEVDRN--PN
--LTLRHANLNN--TQI INFVANKNLDWFAVVGILQ- -ENGRIAGRIQLFSKQRNISQAIDGHVAIFTN-ILLEGNGSTPVQVEVTGNRNATTG--AGELRI IEIDHD--AS
--VFDRHPALAA--CQVINLVAGVGERWLALVGIRADDT- -APGGVLGKIQLYAVDRGVSQILDGYAAGFCDRYRIDSQDVTGTHLFAFASK-- TKFHVVEVAQDRKPD
--VEDRHPDLON--TEIINYRSDSTQNWLVLVAIHQ---~ -RDGRVVGRIQLYSVEKQISQSIEGHAACFAN-YIVPG-ATRPSTLFAISSRTQNA----SKILVLEVSKG--DG
--MFDRTANLAN--NQIINYKCSPNEKWLVLIGIAPGSPE------RPQLVKGNMQLFSVDQQORSQALEAHAASFAQ-FKVPG-NENPSILISFASKSFNAGQITSKLHVIELGAQ--PG
--MFDRHSSLNG--CQIINYRCNASQQOWLLLVGISA- --LPSRVAGAMQLYSVERKVSQAIEGHAASFAT-FKIDA-NKEPTTLFCFAVRTATG- -~ -GKLHI IEVGAP--PN
--MFDRHSSLAG--CQIINYRTDAKQKWLLLTGISA- - -QONRVVGAMQLY SVDRKVSQPIEGHAASFAQ-FKMEG-NAEESTLFCFAVRGQAG- - - -GKLHI IEVGTP--PT
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-DFPLSIHISQKFGVVYIVTKGGYLILLDALTGTELFRHRILODAVFLATD---SPQTGGIL KRGLVCLCNINLQOALT
DFPIYISLNTLQGVIYIVTKCSYVYVFDEGTLSLIVKEKISEDNIFICCD---SKNGEGIYAVNKKGIIFYITINYFHLI
DFPIYISLNTLQGVIYVITKCSYVYIFDESTLTEIVREKISDDNIFICCD---NKNGEGIIAVNKKGKIYYITLNYINLI
-DFPIYISLNTLQGVIYVITKCSYVYIFDESTLTEIVREKISDDNIFICCD-~--NKNGEGIIAVNKKGKIYYITLNYISLI
G-STPYKIVKEINLINDTLN-- ~DFPIYISINTLQGVIYVITKCSYVYIFDESTLTEIVREKISDDNIFICCD---NKNGEGVIAVNKKGKIYYITLNYISLI
TGTMPYKIVKEINLINEHIS-- -DFPIYMSLNTLQGVIYIVTKCSYVYIFDEGTLTQLVKEKISEDNIFICCD-~--RKNGEGIYAVNKKGKIYYITINYVNLI
AGTMPYKIVKEINLINEHIS--------=——=—=-—==—==— DFPIYISLNTLQGVIYIVTKCSYVYIFDEGTLTQLVKEKISEDNIFTCCD---SKNGEGIYAVNKKGKIYYITINYVNLI
TSNGVSSGVGTSVGTTGTTTGGTDILKINCIMERNEEFPNDFPISIHVFDSNGIILILTKNGFAHFYFSNTLTHLFTVRISMY SLEFVSCNKKENNKSIGALTVNRIGEVINIIIDENNLL
~-DFPRFVHILDSCGFVCIITKCGFAYYHDVATATPLYSCKISDSPIFAAARKYVDGKVAGSIAVNQSGDIIEILIDENRIL

G-STPYKIVKEINLINDTLN-
G-STPYKIVKEINLINDTLN--

SGEFGSSLSPPTPFKAVIELPTVDE--

-PEGFQKYKGAAEYPFNAQFP-- —--ADFPIYMQVCTKYGQLFCLSKSGFLFVYELTTSALIYQQOKVTDSSIFVATQ---DSKEDGIYATAKNGNVILIQIDPSQLV
NP-AFATKTVDLFFPPEAVN--- ---DFPIAIEIGSTYNVAYVVTKYGFIHVYDLETAKCIYMNRVSGESIFVTTA---HKSVNGLMAINRKGQVLSVSINPETII
LPSQYQKETTDIFFPPDATN-- -DFPIAVQVSEKYGIIYLLTKYGFIHLYELETGTNLEVNRITAESVFTAAP---YNHENGIACINKKGQVLAVEISTSQIV

GAPRFEKRITNIVYAPGMDN--
PN--FQKRASDVFYPPEIGAS--
KP-SFTKKQADLFFPPDFAD-
GNQPFAKKAVDVFFPPEAQN-

-DFPVALQVSSKLSVAYLLTKYGYIHAFDLESGKLIYANRISESPVEVSTS---HRETGGLIGINRRGQVLVFAIDPSLVV

-DFPVAMQISEKHDVVFLITKYGYIHLYDLETGTCIYMNRISGETIFVTAP---HEATAGIIGVNRKGQVLSVCVEEENIT
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PYINQALVYVPN- -RQQIATSLAKRYGLPGAEETLMQEFNQHFASGNFKTAARIAATLKSG-——=——=————————--———————————— VLRTAQVIQQFK
NHLKLSNLEF---- --KDKIIKNLCVKYGYPGCDY--ISAYKKCINDMDFKKASKIICLMKNTKIFEEHSNNIAESILIMNRKNIDIRIIPPLRTQQVLNSFK
NSLKSSNIDV- —-KDKIIRNLSLKYGYPGCDY--ISVYKKCISEMDFKKASKIICLLKNPKIFEKYSNSISEAITIMNKKNMDIRIVSPLRTQQVLNSFK
NSLKSSNIDV- --KDKIIRNLSLKYGYPGCDY--ISVYKKCISEMDFKKASKIICLLKNPKIFEKYSNSISEAITIMNKKNMDIRIVSPLRTQQVLNSFK
NSLKLSNIDV- --KDKIIRNLSLKYGYPGCDY--ISVYKKCISEMDFKKASKIICLLKNPKIFEKYSNSISEAITIMNKKNMDIRIVSPLRTQQVLNSFK

NHIKLSNFES- --KDKIIQNLCVKYGYPGCDY--ISSYKKCINEMDFKKASKLICLLKNTKMYEEYSSSIAEAVLIMTRKNVDIRIIPPLRTQQVLNSFK
NHIKLSNFDG---—-—-=-———=———————————— RDKIIKNLCVKYGYPGCDY--ISAYKKCINEMDFKKASKIICLLKNTKTYEDYSSSVAEAVLIMTRKNVDIRIIPPLRTQQVLNSFK
SYLTHLSTQSLEFSVLSGQSGQSGQSVGTMEMRFKEVCNDIATCYGIKGSDEILIELFEKYFNNEQYKQARQIVATLKSN -~ --KLRTYDIIQRFK

PYITQALVYVPN- MLRTAQVIQQFK
SYIQSNTSLES--- --YLRVPATLNRLK
TYIQSNPELSL-- --SLRTPATLNHFK
TYIQSNPELSL-- --SLRTPATLNHFK
PHLQRQONIPN-- --LIRNAQTIAKFK
PYILSNLNDP--- --ILRTSQVIDQFK
---LRNQNTINRLK
--NLRTPQTMEMFK
--ILRNLQTIQKFQ

PYITNVLONP- --ILRTPDTIRRFQ
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SVPTQPGQTSA-ILVYFSTLLEYDSLNAVESLELVRPVAVQGRKD FVEKWLREGKLECTEELGDVVRTL--DAQLAVRVYREAKA -
SFKNTSGQLSP-LLLYFSVLLEYDKLNTYESIELVKPVVLOKKKE YLEKWIKDDKLTCSEELGDLVKVL--DLRLALNIYLRCSS-
SFRNSQGQLSP-LLLYFSVLLELDKLNTYESIELVKPVVLQKKKE
TFRNSQGQLSP-LLLYFSVLLELDKLNTYESIELVKPVVLOKKKE
SFRNSQGQLSP-LLLYFSVLLELDKLNTYESIELVKPVVLOKKKE - -
SMKNASGQLSP-LLLYFSVLLEYDKLNTYESVELVKPVVLOKKKE -~
SMKNASGQLSP-LLLYFSVLLEYDKLNTYESVELVKPVVLOKKKE -~
NK-STETGN--ALSYYFSILLEVDKLNEIESIELIKPVILONRKE-- -LIKKWLENNKLTESETLGDLIYEI--DYTIAFKIYNKLHLY
NA-PVLAGETSPALHYFSVMLEHGKLTYQESLGLVRRVVAQGRKE-- ~LVKKWLDEGKLTESEELGDLLRTM--DPLLAFKMFVSLCCH
SVPTQPGQTSA-ILVYFSTLLDYGTLNAVESLELVRPVAVQGRKD -~ === === === === — - - — FVEKWLNEGKLECTEELGDVVRTL--DVQLAVRVYREAKA -
MLDNSNKVLLY----YFICLLQYHILNQFESLELVHITLSLVTSSSSNSSSESISTFLAAISAGSVSLTPNFSIPSPLVFLRILINEDKLTLSEDLGDLLLSQCTDKSLALKVEFSKCTPL
LISEFTSITQPLAFLQVLINEEKLAFSEELGDTLLONG-EKKLALKIFKKCTPQ
LISEFTSITQPLVFLQVLINEEKLAFSEELGDTLLONG-EKKLALKIFKKCTPQ
—~AVEKLMNENKLEYSEGLGDLIATQ--NPNSALEVYKKSGS—
LLEKWYGENKLACTEALGDLVKPY--NTPFALKIYETANV-
-LFEKWLKEDKLECSEELGDIVKPF--DTTLALACYLRAGA-
~LLERWIKENRIECSEELGDLVRAAN-DHRLALAIYLKAGA-
-ILEKWLTEDKLECSEQLGDEVRPH--DRKLALSIYYRANA-

-YLEKWIKDDKLTCSEELGDLVKVL--DLRLALNIYLRCGA-
~YLEKWIKDDKLTCSEELGDLVKVL--DLRLALNIYLRCGA-

LIQAAPGQIAP-ILQYFGTLLDKGPLNEHETIELARPVLAQNRIQ
NIQAPPGAISP-ILLYFSTLLDKGKLNKEETIELARPVLQODRKQ--
AATPQPNVPSP-LLLYLQVLLEHGNLNNVESIELGRQVVAYSRLG-~
SIPPIPDQPSA-LLQYFGMLLEKGKLNKVESLELVRPVLAQGKKP-—
SVPVQAGQTPP-LLOYFGTLLTRGKLNSYESLELSRLVVNQNKKN-- ~LLENWLAEDKLECSEELGDLVKTV--DNDLALKIYIKARA-
QVQTPAGSTTPPLLQYFGILLDQGKLNKFESLELCRPVLLOGKKQ-~ -LCEKWLKEEKLECSEELGDLVKAS--DLTLALSIYLRANV-
SVPAQPGQTSP-LLQYFGILLDQGQLNKYESLELCRPVLOQGRKQ -~ === === === === ——— oo — LLEKWLKEDKLECSEELGDLVKSV--DPTLALSVYLRANV-
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————————————————————————————————————————————— GAKVLQTLTELGNFDEIIAFAKETKLEA--DYAGLLRNL

YSNEKDGSSTMT-DISGSSKN
CGNEKDASSPMA-DMSTSSKN
QKRAINCLLYPITSVIVIGTPNSITTTGPTSTTSTTTTHTTTTTHTTTTTHTTTTNEKQIDIIINYIYKIINMVGMDGITIFTNELNEKII - -
MKAILCLLDAGHATKVVPYIRKIASS-- -

--PTKILQTLIEIGNFSHVSEFIREQKASNWPTITTDIRSLLN--
--HLKVISTLGGLGRIDEADKYAR-LNNLSQINYTEVIRSTVL--
--PNKVVMCLSELGDFGKLATYTS-QQNI-TPDYVSLLONLVR-~-
-HAKVISCLAELQQFEKIIPYCQ-KVGY-QPNFLVLISSLIR-
-HRKVFDGLIQLGEYKRAAEYAK-RNGI-PVDALSLIQSALA-
-SDKVITLFAETGEFDKIIAYCK-KFNY-KPDFMFLLORMAN-
--TPKVVAAFAERREFDKILIYSK-QVGY-TPDYMFLLQTILR--
--PNKVIQCFAETGQFQKIVLYAK-KVNY-TPDYVFLLRSVMR-—
- - PNKVIQCFAETGQVQKIVLYAK-KVGY-TPDWIFLLRNVMR-—

ETMDFFNDGAASISNDQNNSINKLNKGHINEVAIQYIK-FLC-
ESLDFFNDN-NSVSNSKDLRNSNNLRNTNIEIATQYIK-LLS-
ESLDFFNDN-NSVSNSKDLKNGNNHRNTNIEIATQYIK-LLS--
ESMDFFNDN-SSVSNSKDLRNANNLRNTNIEIATQYIK-LLS--
EAMDFFNDSSNSTND
EAMDFFNDGSNSTND
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—---SEPPLADVTQVSEVLLQQHKYQEFTSLMLDFLKGNKPEQGPLQTRLLEVNLLH-SPQVAETIFQMEMLTHFDRAKIAALCEKVGLSQRALELYTDIADIKRVMLQSG-~-~-=-=-=-=-=-==
---ENNISFDINKIIDYLLSKKKLQEATSILLDYLKENKAEHKNLQTKLFEFNLYN-NVQVAETLFQMDIFTYYDKNKIAYLCEEKGLYQRALENY TNINDIKRVITKSTCFQKGGNNNN
---DNNIQLDIGKIVDYLLNNNKLQEATSILLDYLKDNKPEHKHLQTKIFEFNLYH-NVQIAETIFOMDIFTYYDKNRIAYLCEEKGLYQRALENYTNINDIKRVITKSACFQRKNGNISN
—-=--DNNIQLDIGKIVDYLLNNNKLOEATSILLDYLKDNKPEHKHLOQTKIFEFNLHH-NVQIAETIFQMDIFTYYDKNRIAYLCEEKGLYQRALENYTNINDIKRVITKSACFQKNGNISN
—--DNNIQLDIGKIVDYLLNNNKLQEATSILLDYLKDNKPEHKHLQTKIFEFNLYH-NVQIAETIFQMDIFTYYDKNRIAYLCEEKGLYQRALENYTNINDIKRVITKSACFQKNGNISN
---ENNIPFDINNIIDYLLSKKKLQEATSILLDFLKDNKPEHKNLOTKLFEFNLYN-NVQVAETLFQMDIFTYYDKNRIAYLCEEKGLYQRALENY TNLNDIKRVITKSSCFQKNTNMNH
---ENNIPFDINNIVDYLLSKKKLQEATSILLDFLKDNKPEHKNLQTKLFEFNLYN-NVQVAETLFQMDIFTYYDKNRIAYLCEEKGLFQRALENY TNLNDIKRVITKSSCFQKSTNSSQ
VTVENVLLCNIIEIMEKLIEMKKLKEMNEILLDYLKEDLEIHEKLQTRLLOQVNIEN-DKRIGEEILKLDILTKFNKNYIAKLCEDNELYEYSLKYYNDITNIKRILIKGIY-~
~PLCDVGSVAEILIKHNKLQELTKILLEYLKPNRVEHAALQTRLLEVNLQQ-QPRVADMILOLNVLTHFDRAY IARLCEDAGMFDMAIQHYNSFFDVKRLIIKAGG-
---AEPPLADVNQVIDVLLOQORKFQEFTSLLLDYLKSNKPEQGPLQTRLLEVNLLH-SPQVAETIFOMDMLTHFDRAKVAALCEKAGLSQRALEFYTDIADIKRVMLOSG-~
LPHGLELAIDKISIVDIFISHGHYKEITSILLDYLKNNRPEDAALQTKLFELNLLY-APQVAEALFOMDVYTYYDKHATIASLCEKAGLFERCLENY TDMRDIRRILSISCG--
~AESLDLNIDKTSVVEIFVSHSRYKEITSILLDHLKANKPEDSALQTKLLEVNLLH-APQVAEALFOMDLFTHYDKHAIAALCEKAGLYERALENFSDMRDIRRILGVACG-~
~AESLDLNIDKTSVVEIFVSHSRYKEITSILLDHLKANNPEDSVLQTKLLEVNLLH-APQVAEALFOMDLFTHYDKHAIAALCEKAGLYERALENFSDMRDIRRILGVACG-~
----TNPSTNVHQIAEIFGQAGKFKEMSAFLVDCMKQNRPEDGPWQTKVLEWNIIN-EPNIVDPIFDLTKWNQYNRLRIAQLCEQKQLYQRALENYSDIKDIRRVCLNT -
—-=---SNPSINLEKIVDIFMSQNLVQQOATAFLLDALKDDNPEHSHLQTRLLEINLIN-APQVADAILGNQMFTHFDRAVIASLCERAGLVQRALELYDKPADIKRVIVHS -
—-PETASQIDIEKIADLFFSQNHIQQGTSLLLDALKGDTPDQGHLQTRVLEVNLLH-APQVADAILGNNIFSHYDKPTIASLSEKAGLYQRALENYTDIKDIKRCVVHT--—

--EEE-PLADINQIVDIFMEHSMVQQCTAFLLDALKHNRPAEGALQTRLLEMNLMS -APQVADAILGNAMFTHYDRAHIAQLCEKAGLLOQRALEHYTDLYDIKRAVVHT
--DEE-PLADITQIVDVFMEYNLIQQCTAFLLDALKNNRPSEGPLQTRLLEMNLMH-APQVADAILGNQMFTHYDRAHIAQLCEKAGLLORALEHFTDLYDIKRAVVHT -
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——————————————————————— GKISQEFTQQFFGNLPPDASLEILTDML~
TTTTTTTTSNMGDGHEDMNNVSKGKISIEWIKNYFSTLSDSVCEELLFDFM-
NLNSEGGSGNMS-
NLNSEGGSGNMS-
NENSEGGSGNMS--

-LHGGISLEWIKNYFSTLSDSVCQDLLFDFM-
~LHGGISLEWIKNYFSTLSDSVCQDLLFDFM-
--LHGGISLEWIKNYFSTLSDSVCQDLLFDFM-—

--KGN-KVNIEIIISICVQYYNKIG---
--KGN-KINMEVVISICVQYYNKIG---
--KGN-KINMEVVISICVQYYNKIG---
--NEYIGISGGVGDVSREFEGEFGGEF
--DSAEISNDHVVSCALTMHNHIG--~
RSS-SQNLQAVVAVAIKFHGQIG- -~
- SLNSDWLANYLSKLPSNTRFECLKELLSVCRNQ---GGNINSGSGIG---LMSTN-----TSDSSGTSLTNTINNSILONLIQVCIKNIDNIG-
- SLNTDWLANYLSKLS PRTRFDCLKELLLVCK AGGLVSMGGGLASNGALPGNGQAGLIGNSSSNSIALSNNNTVLQSVIQVCIKNVDNIG-
-SLNTDWLANYLSKLSPRTRFDCLKELLLVCK AGGLVSMGGGLASNGALPGNGQAGLIGNSSSNSIALSNNNTVLQSVIQVCIKNVDNIG-
--KHN-RQNLPLVVEACAKNYQKFT-
-RSNLRONLQIVVQIATRYSDLVG-
--DNNIQANIQTVVQVATKFSDLIG--~
- -TNDLRGNIQRVVQVAIRYSDALG---
--RTNPRONLQLVVAIAVSYSDQIT---

~HMVNQEFLVSYFGSLNPEDRMECMRDEL -~
-HAIEPQALVEFFGTLSSEWAMECMKDLL-~ --LVNLRGNLQIIVQACKEYCEQLG--~
-HMLNAEWLVSFFGTLSVEDSLECLKAML -~ - -TANLRQNLQICVQIATKYHEQLT--—
——————————————————————————————————————————— SANIRQNLQICVQVASKYHEQLS---

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320
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————————————————————— TTKLVEMFEKFSSYEGVEYF LGS ILAFSSDPE—— === === —mmm m o o e e —
—-IKKIINKFEENKNYEGIFYFVSNILNDLPNLIVKGNN-~----- NDNLSN------- NSLSTYNNMNDEDASILLTSDICSTPQYSY-ETANLKLEDVHY
—-IKKIVNKFEENKNYEGIFYFISSILNELONMSTARNANDIGKYNDNNSISSNNNINNNLSSSRSNNDDASSILLNSDIGIGTQFSYENNSALTIEDLHH
--IKKIVNKFEENKNYEGIFYFISSILNELOQNMGTVGNANDIGKYNDNNSISSNNNINNNLSSSRSNNDDTSSILINSDIGIGTQFPYENNSVLTIEDLHH

YGNMNDDASSILLASDIGSQYSNAE-NSSNLKIEDVHF
YGSMNDETSSILLASDIGSQYNNAE-NPSSLKIEDVHF
-LDEDINE

EEKFDEKNRKVEEKVDRLENIIINICLILYNKINLKELTNILTNKLFYKFFKKLSKQE
--TMQVVQLFERSASSDVLFSFLR---ALPVISQGSAAE
--TTKLVEMFEKFSSFEGIFYFLGSILAFSTDPE
--IENIITLFEQONLWEGIYYVIGSNLTAYLGGVDSATSG
--IENIITLFEQQGIWEGIYYVVGSNLTQYLSGNSLSSSGSTDSLNLSSES-
--IENIITLFEQQGIWEGIYYVVGSNLTQYLSGNSLSSSSSAESLNLSSES-
--VQSCIKCFESVGSFDGVYTFLSQIINSTEDKD

-IIGNTTT----GPSISTNNLNSHLNNKSTSIQQSFSSQS-F
-LIGDSGTQNRGGAGVVLAGSGRLPSSNTGSVNGGTGSFSTF
-LIGDSGTQNRGGAGVVLAGSGRLPSSNTGSVNGGTGSFSTF

—-VDACIKLFEQFKSYEGLYFFLGSYLSMSEDPE-
--NKALIDLFEGFKSYDGLFYFLSSIVNFSQDPE-
--TQSLIELFESFKSFEGLFYFLGSIVNFSQDPD-

1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430 1440
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VHFKYIEAAAKLNHTQEVERVCRE-SKCYEPQRVKEFLKQVKLPDPRPLIYVCDLHGYVTE YLFK-
IMFKYIEACVKINNIQELDRICKDKNAKYNPEQIKNFLKDCKLSDPRPLIYVCDIHNYIEELAEYLYK-
IMFKYIEACVKINNIQELDRICKDRNAKYNPEQIKNFLKECKLSDPRPLIYVCDIHNFIEELAEYLYK-

IMFKYIEACVKINNIQELDRICKDRNAKYNPEQIKNFLKECKLSDPRPLIYVCDIHNFIEELAEYLYK-~ --NAHKVIGVLLDLDAS--
IMFKYIEACVKINNIQELDRICKDRNAKYNPEQIKNFLKECKLSDPRPLIYVCDIHNFIEELAEYLYK-— —--NAHKVIGVLLDLDAS--
IMFKYIEACVKINNIQELDRICKDKNAMYNPEQIKNFLKDCKLSDPRPLIYVCDIHNYIEELAEYLYK-~ --NAHKVIGVLLDLDAS--

IMFKYIEACVKINNIQELDRICKDKNAKYNPEQIKNFLKDCKLSDPRPLIYVCDIHNYIEELAEYLYK-----------NSLLKYIEVYVIKVNPN------- NAHKVIGVLLDLDAS--
IITIRYMKLCIEYNDIIELENILLY-NNNFNLFDAKELIKNSQLSTTKPFIIICYRLNNIQELLLFLFNYYDTVLAQPDTNSTNNLTTSTIGTVVPGIKDTTTVGASTVIGTVKEELILKD
IVYTFIKCCIDRNEMEDLERICKE-SNVYDGVRVKDLLKQSALPNPKSLLIVCHKLGELAELTEYLY --~ --GVATVVSTLED------
VHFKYIEAAAKLNHTQEVERVCRE-SKCYEPQRVKEFLKQAKLPDPRPLIYVCDLHGYVTELAEYLFK-
IIFKYIEASINLGQVQEAERICRDFPQSYDPDQVIEYFKNIKMNDLRPLIWVCDLHHRVEDLINYLYH-
IVFKYIEASVHLGQIQEAERICRDFPQSYEPEQVIEYFKSIKMSDLRPLIWVCDLHHRVEELISYLYH-

IVFKYIEASVHLGQIQEAERICRDFPQSYEPEQVIEYFKSIKMSDLRPLIWVCDLHHRVEELISYLYH- --QTPLVIGTLIDLDGS--
IHFKYIEAATKCNQLRIVEQVIQEKANCYDPVKVKDFLKGLRLODPKPLIFLCDIHKYIDELTAYLYQ- ~NNFLNYIQIYLFQVNPQ- --AAPIVLGTLIDQECE--
VVYKYIQAACLMNQFTEVERICRD-NNVYNPEKVKNLLKEAKLADQLPLILVCDRYDFVNDLVEYLFR~- ~NNMFQFIEIYVQRINPS- --KTPQVVGALLDIDCD-

VVYKYIEAAAKMKQYREIERIVKD-NNVYDPERVKNFLKDANLEDQLPLVIVCDRFDEVHEMILYLYK-
VVAKYIEAACRTQQWSEAERVTRE-SDLYNPEQVKELLFELRPKDPRPIINVCEKGGDVEDMVRYFVK-
VHFKYIEAAAKINQFKEVERMCRD-SNYYDPEKTRDFLKEAKLPDQLPLIIVCDRYEFISDLTNYLYK-
IHFKYIEAAAKTGQIKEVERVTRE-SNFYDAEKTKNFLMEAKLPDARPLINVCDRFGFVPDLTHYLYT—
VHFKYIQAACKTNQIKEVERICRE-SNCYNPERVKNFLKEAKLTDQLPLIIVCDRFDEVHDLVLYLYR-
VHFKYIQAACKTGQIKEVERICRE-SNCYDPERVKNFLKEAKLTDQLPLIIVCDRFDFVHDLVLYLYR-~
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falciparum
berghei
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annulata
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gondii
falciparum
berghei
yoelii
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annulata
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EDFIRNLLOSVRGGCS---AQQLVEEFEKRNRLRLLLOQ! . ARVAEGNQEPAVHNALAKIYIDTNRDAESFLKTNAYYDSLVVGKYCEERDPHLAFT

—----EAFIQSLLQSVLGQVP---INELTTEVEKRNRLKILLPFLEQSLSQGIQDQAVYNALAKIYIDSNNSPEKFLKENDQYDTLDVGHYCEKRDPYLAYT
--VDDVYIKSLLMSIKSLVP---IEAVTQVLEERQKLKLMLOLLEALVAEGSKDRAVHTALAKVYVDANINPEHFLETNEFYDARIVGNFCERRDPLLAFT

EDIIKNLILVVKGQFS---TDELVEEVEKRNRLKLLLPWLESRVHEGCVEPATHNALAKIYIDSNNNPERYLKENQYYDSRVVGRYCEKRDPHLACV
~EDVIKNLILVVRGQFS---TDELVAEVEKRNRLKLLLPWLEARIHEGCEEPATHNALAKIYIDSNNNPERFLRENPYYDSRVVGKYCEKRDPHLACV

1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1680
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AYKRAWGACDEQLVELTNKNGLFRLQARYLVERQAPELWAYVLREENPH RRQAIDQVVSSALPESSS-ADEVSAAVNAFINAQLPHELIELLEKIVLHNS--DFSNN
AYERSNGECDEELIYITSKNGLFKLQARYLISRQSIELWKVVLDETNKY RKNVIDQVIGSTLIESNN-ADEITVIVKAFIEKKLSSELIELLEKIVLHNS--EFSDN
AYERSNGQCDEELINITSKNGLFKLQAKYLVSRQSMGLWSMVLDELNKY RKNVIDQVIGSTLIESNN-ADEITVTVKAFIEKKLSSELIELLEKIVLHNS--EFRDN
AYERSNGQCDEELINITSKNGLFKLQOAKYLVSRQSMGLWSMVLDESNKY RKNVIDQVIGSTLIESNN-ADEITVIVKAFIEKKLSSELIELLEKIVLHNS--EFRDN
AYERSNGQCDEELINITSKNGLFKLQAKYLVSRQSMGLWSMVLDESNKY - ~RKNVIDQVIGSTLIESNN-ADEITVTVKAFIEKKLSSELIELLEKIVLHNS--EFRDN
VYEKSNGECDEELIHITSKNGLFKLQAKYLVSRQSMELWIKVLDESNKY - ~RKNVIDQVIGSTLIESNN-AEEITVTVKAFIEKKLSSELIELLEKIVLHNS--EFSDN
VYEKSNGECDEELINITSKNGLFKLOAKYLVSRQSMELWKRVLDESNKY - ~RKNVIDQVIGSTLIESNN-AEEITVTVKAFIEKKLSSELIELLEKIVLHNS--EFSDN
IYKHN--SMYEHFIKFSLKHQLYKSLYQFLLKESNIKFYQYYYSNCNDMK---— EITIKLCIENCN-SIEISVLIKFLLSENLNEDLIILLEGLLLNQT--EFTNN
VYSEA--QLDSDVLRLCIGNGFYKMLAAYALKRSSPSLWHDIFSETSGLDDD-- ~NRKHVCEELVILAPDSSN-ASEISCALKALLDAGMNEEVIALLEQLLLKQT--QFSSS
AYKRAWGACDEQLVDLTNKNGLFRLOQARYLVERQAPELWAYVLREENPH-———--—--—--—---- RRQAIDQVVSSALPESSS-ADEVSAAVNAFINAQLPHELIELLEKIVLHNS--DFSNN
AYRKAWGLCDDEIIQVTYKNDLYRLLARYLVERQDLSLWSKVLGSGNKQSEDLEGDEHFDSSRQLIIDQVISSILPEFSNKAEEVSCTIRAFINADIPTSLLELLEKIVLHINNAEFTON
AYRKAWGQCDDEIIQVTYKNDLYRLLARYLVERQDLDLWNKVLGNSSNSIEPVVN----EQCRQAIIDQVTSSILPEFYNKSEEISCVIRAFINAEVPNSLLEVLEKIIFHVNNTEFSQN
AYRKAWGQCDDEIIQVTYKNDLYRLLARYLVERQDLDLWNKVLGNSSNSIEPVVN----EQCRQAIIDQVTSSILPEFYNKSEEISCVIRAFINAEVPNSLLEVLEKIIFHVNNTEFSQON
AYKRSWGQCDEELIMVTNKNALFRLQARYLVERQSKELWASVLTPDNPY - -RKQVIEQVVQSALPESKD-VDQVSTAVKAFMDAELPEHLITLLEKIVLHNH--EFGQY
AYEK--GGNDTEIINLCNENSMFKQLARYLLKRSDSNLWSEVL-QDSAY RRPLLDQVIATAVPESSD-PEAVSIVVKALMEVDLPSQLIELLEKIVLOPS--SFSEN
AYEK--GONDDDLIRITNENSMYKYQARYLLERSDLDLWNKVLNQENIH- ~RRQLIDSVISVGIPELTD-PEPVSLTVQAFMTNGLKLELIELLEKIILEPS--PFNEN
AYAH--GACDDDVLRVTSDHGLWREQARYVIERMNPELWARVLEESNPN- -RKTLLTQVIGSALMENRN-PEQVSAAVKALMRAGLONELLELLEKLVLQAGG-TFANN
AYKR--GLCDYELIEVTNKNTLFKNQARYLVERQDPDLWAYVLSDQNEY - ~KRSLIDQVVQTALPESTN-ATEVSATVKAFMDANLPNELIELLEKIVLEGK--EFKTA
AYRR--GQCDEELINVTNKNSLFKLQARYVVERMDGDLWEKVLTEENEY - ~RRQLIDQVVSTALPESKS-PEQVSAAVKAFMTADLPHELIELLEKIVLONS--AFSGN
AYER--GLCDRELIAVCNENSLFKSEARYLVGRRDAELWAEVLSESNPY - -KRQLIDQVVQTALSETQD-PDDISVTVKAFMTADLPNELIELLEKIILDSS--VFSDH

AYER--GQCDLELINVCNENSLFKSLSRYLVRRKDPELWGSVLLESNPY---=-—=======— RRPLIDQVVQTALSETQD-PEEVSVTVKAFMTADLPNELIELLEKIVLDNS--VFSEH
1690 1700 1710 1720 1730 1740 1750 1760 1770 1780 1790 1800
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KNLONLLILTAMKAD SSRIIDYVNRLHNYDGAAIAQVAMEY--G! EAFTIYKRFGLFGEAA
KNLONLLILTAIKSD-- —--SKKVMEYINRLDNFSGPQIAAVAYEY--KLREEAFVIYKKFNCYTSATI
KNLONLLILTAIKSD-- —--SKKVMEYINRLDNFSGSQIAEVAYEY--KLREEAFVIYKKFNCNTSAI

—--SKKVMEY INRLDNFSGPQIAEVAYEY--KLREEAFVIYKKFNCNTSAI
—~SKKVMEY INRLDNFSGPQIAAVAYEY--KLREEAFVIYKKFNCNTSAI
~SKKVMEYINRLDNFSAPQIASVAYQY--KLREEAFVIYKKFNYYKLAT

—--SKKVMEYINRLDSFSGPQIASVAYDY--KLREEAFVIYKKFNCYTSAI

SNLONLLLATTIKTYSNQLDDLNQLDYYSRSDSNKLDSNKLDDSIRLDSTKLDDSTKFSDSTKLNDPNQLDGPGKLEYYLNKLNNYDVNSLAKLANDLK--LHYSAFLIYNKSNKYNEAF

SNLONLLLATAVKTN-- --PSKLEEYLSKLDNYDVAALSKLSDSLG--QSRSSFAILKSAGRSLDAL
KNLONLLILTAMKAD-- --SSRIIDYVNRLONYDGAAVAQVAMDY--GLREEAFTIYKKFGLFGEAA
KNLONLLLLTAIKVD-- —--PSRLDDYILRLDNYDAKEVAKIAIQHN--ILRSAFQIYKKFSLNIEAM
KNLONLLLLTSIKID-- —-VRRLDDYVLRLDNYDAKEVAKVAIDHG--LYSHAFQIYKKFSFNNEAV
KNLONLLLLTSIKID-- --VRRLDDYVLRLDNYDAKEVAKVAIDHG--LYSHAFQIYKKFSFNNEAV
KKLONLLIITAIKSD-- —--KTKVMDY INRLDNYDGPEIAKIALGDPYQLYEEAYIIYVKFNQPVSAI

--KSRVMEYIDKLDKYDVDEIAEIAIEN--GLYEEAFRIYKIHNKHEQAM
-PTKVSSYIEKLDNYDADEIAPLCIEH--DLKEEAFEIYDKHEMYGKAL
-PERTGDYIRRLDAFDGATIGQLCLEH--DLYDEAFATFAKFEMHVEAV
~KSRVTDYINRLDNFDGSKLAPIAIES--QLYEEAFFMYKKFQFNVEAT

FNLONLLILTAIKAD-- —-PSRVMDY INRLDNFDGPAVGEVAVDA--QLYEEAFAIFKKFNLNVQAV
RNLONLLILTAIKAD-- --RTRVMDYINRLENYDAPDIANIAISN--QLYEEAFAIFKKFDVNTSAI
RNLONLLILTAIKAD-- --RTRVMEYINRLDNYDAPDIANIAISN--ELFEEAFAIFRKFDVNTSAV
1810 1820 1830 1840 1850 1860 1870 1880 1890 1900 1910 1920
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SVLLDKILYNKNQKNKNFHEFSSHDSTVPYY DNIFGNKSDNENDEYLKQFTQNNSYREKYGS-YYNNNDISNSNNNNIHLHPEFNNEDKFSSDTLHNYED- IDSTEST
SVLLDNILIFNQNRKGKMSANARRKKTEFALFN---——-- TINDYSVNDSDGYLNVTNFSGALSSSYNEKRDGVSSIYGSNEAFRN-- --YGSGQLSEFEEESKEEQEMEKEEKL

SVLLDNILTFNKNRKGKMSANARRKKIELALFNT-----IINDYSGNDSDGYLNVTNFSGALSSSYNEKPDGASSIYGSNEVFRN--
SVLLDNILIFNKNQKGKMSANARRKQIELALFN------TINDYSGNDSDDYLNITNFSGALSSSYNEKHDG-SSLYGSNEVFRN--
SVLLDKILHVNH-KSAYPCEFSGASSSV:
SVLLDKILQVNN-KGAYPNEFSRASSSV
NQLILLHSKSTEGTKVEVKGARSEEVKEVTKSES--
EALL---
DTLLK--
EILLQIARGES-KDSTESNDNLGSDSPE
ETLLMISKLELLKNEGIEIDGQGSEFMK:
ETLLMISKLELLKNEGIDIDGRGAEFMK--
EVLINNI--

--YGSGQLSEFEDENNEEQEMEKDETH
--YGSGQLSEFGDENQEDQEMOKDEEL
---VSGSLGESDS------~- HDAQEFL
---LNAQETI
--TKDSEDTV
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cerevisiae
merolae
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. melanogaster

sapiens

gondii
falciparum
berghei
yoelii
chabaudi
knowlesi
vivax
annulata
bovis
caninum
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hominis
thermophila
pombe
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merolae
discoideum
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melanogaster
sapiens

gondii
falciparum
berghei
yoelii
chabaudi
knowlesi
vivax
annulata
bovis
caninum
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hominis
thermophila
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merolae
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thaliana
melanogaster
sapiens

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040
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SAEEGSEADLERAVEFAQRCNEADVWRKLGRAQLRQKRVRDAIESFLKAGDGDVYKEVVEAAAAE - -DAYDALVDFLLMARKKIT---VKDQVIDSELVYAYAKTD--RLE
CDLSNYEDDLNRAIEFAQKCNNNDVWEFILGKAQLKLNKIIDSIDSFVKSNNPEAYKEVIEKCKEN-— --NFYEHLITYLNTLREQNS---LKDVLVDSELLYAYAKLK--KTN
TNVEKYEEDLNRAIEFAQKCNVNDVWEFILGKAQLKLNKIIDAIDSFIKSNNAGAYKEVIEKCKEN-- --NFYEQLITYLNTLREQNS---LKDVLVDSELLYAYAKLK--KTL
PNIENYEEDLNRAIEFAQKCNVNDVWFILGKAQLKLNKIIDAIDSFIKSNNAGAYKEVIEKCKEN-- --NFYEQLITYLNTLREQNS---LKDVLVDSELLYAYAKLK--KTL
TNIENYEEDLNRAIEFAQKCNVNDVWFILGKAQLKLNKIIDAIDSLIKSNNAGAYKEVIEKCKEN-- --NFYEQLIAYLNTLREQNS---LKDVLVDSELLYAYAKLK--KTA
LDAKLYEDDLNRAIEYAQKCNNNDVWEFILGKAQLKINKIIDAIDSFVKSNNPEAYKEVITKCKEN-- --NFYEHLITYLNTLRDQNL---LKDVLVDSELLYAYAKLK--KTT
LDAKSYEDDLNRAIEYAQKCNHNDVWEFILGKAQLKINKIIDAIDSFVKSNNPEAYKEVIAKCKEN-~-—-———=====
GPSTVTEKILKLMYKYSEEINNEMIWFKLGKIYLENNKLKESINCYLKSKNFTHHHEIKLKLMNNOMNNQINNC
--STTDADVLEEAHEYVQSLDKSELWFRLGRAYLGEKKVAQAIDAYVRSGDLSDHQRIKHACSN-
SAEEGGEADLERAVEFAQRCNEVEVWNKLGRAQLKNQRVRDAIESFLKAGNGDMYKEVVDAAAAA -
--SQHYNIDLSHAFDFAVYCNDNSVWSLLGRQYLNIGRCKEAVECYIKSENTKGYQETIDVCLKS--
SIEKLANMDLSKVQDFASYCNDNSVWDVLGQQYLKISRTKDAVDCFIKSENTRDYRLIIEHCLSV--
SIEKLANMDLSKVQDFASYCNDNSVWDVLGQQYLKISRTKDAVDCFIKSENTRDYRLIIEHCLSV--
--DDIPRAAEYAQKVNNPEVWSKIANAYLDRSQITEAIDSYIKAKDHTMYLQVISAAEID-~
--VSLDRAQDYAETVEQPEVWSRLAKAQLDGIRIPDAIESYLKADDPSNYSEVIELASRA--
—-MSLDRAASYADKINTPELWSQIGTAQLDGLRIPDAIESYIKAEDPSNYENVIDIAEQA--

--KSYQDLMNYLOMVRRLKDSRISKDPIIDTELAYCMSKLG--MIQ
--KAYRELLGYLOMVRRLKDSRTSKDPIVDTELAYCMSKLE--LLQ
--KAYRELLGYLOMVRRLKDSRTSKDPIVDTELAYCMSKLE--LLQ
--GKFDQLIKYLLMAREN-----IKDAQIDNALVFAYAKTE--KIT
--GKYEELIKYLLMARSK-----MHEPDVDSALLIAYAKTN--QLT
--GKYEELIPFLLMARKT----- LKEPKIDGALILAYAELN--KIH
--GAFADLATYLQFVRSKQLG--IDEELIDSELVYALACCDPPKLS
--IKEPAIESELIFAYAKVN--KLA

-ARESYIESELIYAYARTG--RLA
--ARESYVETELIFALAKTN--RLA

~NNLERANEFAERCNEPAVWSQLAKAQLOQGLVKEAIDSYIKADDPSAYVDVVDVASKV-
--GNLDRAYEFAERCNEPAVWSQLAKAQLOKGMVKEAIDSYIKADDPSSYMEVVQAANTS -~

--GNWEELVKYLQOMARKK-

2050 2060 2070 2080 2090 2100 2110 2120 2130 2140 2150 2160
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EMDAFLSG-

EMNKFINT-

EMTKFIAS-

EMTKFIAS-

EMTKFIAS-- --TNLANMQLIGDRLYKEKEYDAAKILYGSIPNNQKLTFCHL
EMTKFIGC-- --TNSANLQLIGDRLFKEQEYEVAKILYSNIPNNQKLTFCYL
EMTKFIGS-- --TNSANLQLIGDRLFKEQEYEVAKILYSNIPNNQKLTFCYL

HFNFLINSSVIVTGTTGTGTEVIGTVVPGSSTTIGASTVTEGKGANSTAMECPTPTPTTKNTIGIIGTDPVTDLSNISIDNMKIDLNIVGNELIKLGLYMEAIQVFIKMNNYNKLAICYI
KEKEV LN G- = = = = = o o o o e e e e e e e e e e e e e e e QHSADVGYVGSKLMESRKYREAVLIYSSIPNFAKLALCHL
—--TNTANVQAIGDRLFEEKHYKAAKLLYASLPNYSKLASCFV
—-INTVQLORIGDRLMDEGLFKYSIIFYQSIPNYSRLTTCYI
-INTVQLOKIGDRLMDEQDYRYSIIFYQAIPNYSRLTSCYI

EIENLLAG--
QLEELLAS--
EMEDFINS--
EIEEFILM--
DLEEFISG--
ELEEF TN G === = == e e e e

2170 2180 2190 2200 2210 2220 2230 2240 2250 2260 2270 2280
B ERERY PRRRY PRRRY PRRRY RERR PERRY PERRY PERR PEREY FRRRE PRERY PRERE PRERY EERRY PERRY PERRY RERRY EERRY RERR EERES ERERS REREY PRres |
RLEDFAASVDAARKAKNPKTWKEVAFAALSKG———ELKCAHAAALSLIVHPDHLDSLIERYEQLCLFKELIELLEQGLQ GERTHVGLYTELGVI.YATYESSKLMDYIRQ ——————
KLKEYALATEAAKKAKSLKTWKEVNFICVKYK---QLKYAHTAGLQLIMHADHLDEIIKIYEKKKY INELMNLLENGLN-NERAHVGIYTELGILYAKYKPEKLMEFIRN -~
KLKEYSLAIEAAKKTKSLKTWREVNLVCVKYK---QLKFAHVAGLQLIMHADHLDE I IKIYEKKKY INELLSLLENGLN-SERAHVGIYTELGMLYAKYKPEKLMEFIRS -~

QLKHAHTAGLQLIMHADHLDEIIKIYEKKKYINELMSLLENGLN-NERAHVGIYTELGILYAKYKPEKLMEYIRN
KLKEYSLATEAAKKAKSLKTWKEVNFICVKYK---QLKHAHTAGLOLIMHADHLDEIINIYEKKKYINELMSLLENGLN-SERAHVGIYTELGILYAKYKPEKLMEF IRN
EINKYNEACEAALMSKNPKILKQTFDYLIQHFGNVDNKLLNRVGIELLNYPEFLVSVVASYESMGLFDDLIELLRNTTK-
HLGEFYQAADAALNSRNPQVLRQVVEECVGKN---QLGTAHKVAIELLTYPDFLPGIVTLYETTGNTNELIKLLEKSAP-
CLEDFAASVDAARKAKNPKTWKEVAFAALSKG---EIKFAHTAALSLIVHPDHLDSLIERYEQLCLFKELIELLEQGLQ-GERTHVGLYTELGVLYATYDSSKLMDYIRQ-----—
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EFRLAQVCGINIIVHGDELEELIRQYEDRGYFNELISLLESGLA-SERAHVGMFTELAILYSKYKEEKLMEHLKL
KLOQFQGAVDAARKANSAKTWKEVCFACVDAE---EFRLAQICGLNIIIQVDDLEEVSEYYQNRGCFNELISLMESGLG-LERAHMGIFTELGVLYARYRYEKLMEHIKL--

YLKEFQGAVDSARKANSTRTWKEVCFACVDAE---EFRLAQMCGLHIVVHADELEDLINYYQNRGYFDELIALLESALG-LERAHMGMFTELAILY SKFKP: LEL--
HLGEYQAAVDGARKANSTRTWKEVCFACVDGK---EFRLAQMCGLHIVVHADELEELINYYQDRGYFEELITMLEAALG-LERAHMGMFTELAILY SKFKP( LEL--
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-GHLAVVEKYLRETQHLNITAVNEAVNELLVEGEDVDGLRESILEYDNFDQLALAQTLENHPR

gondii
falciparum - --NNLPLIQKYLEDIQAQNITAVNETLNEIYLONDDYISLRNSIDEYDNFNQTNLLNKLENHKL
berghei --NNLPLIQKYLEDIQTQNITSVNETLNEIYLENDDYISLRKSIDEYDNFNQTNLINKLENHKL
yoelii —-NNLPLIQKYLEDIQTONITSVNETLNEIYLENDDYISLRKSIDEYDNFNQTNLINKLENHKL
chabaudi --NNLPLIQKYLEDIQTQONITSVNETLNEIYLENDDYISLRKSIDEYDNFNQTNLINKLENHKL
knowlesi
vivax
annulata - ~NCLQLAKEYFQQ-SDRNSQQINDTLYEIYVEEHDFESLEQDVSKYINYDYMKLCTLLEEHPL
bovis - -GCLGLARNYLEQVADKTSGAVNDALFEIYVEEEECELLERSLEKLTTFDQAKLCAMLOEHRL
caninum -= --GHLAVVEKYLHDTQHLNITAVNEAVNELLVEGEDVDGLRESILEYDNFDQLALAQTLENHPR
muris GSVNMGTNLADTP----QONTSNSLYNSSSINSRFDISSLCTRLIQQYFRKTGTATDSVASVALIQEFLESVCSENILAVNEALIDLYLNTKNVDKLOKLIMECDNYNQSNLSRKLESHPL
parvum GRSGSNFDLANITTRFIQQYFSQGLSSTSSNTVGPITGISPRPSVG--KESGTQSGSNYDISIIQEFLESISDENIQVVNEALINLY IEKVEVEKLMKLILTCDNYDQAKLSARLEKHPM
hominis GRTGSNFDLANITTRFIQQYFSQGLSSTSPNTVGPITGISPRPSVG--KESGSQSGSSYDISIIQEFLESISDENIQVVNEALINLY IEKVEVEKLMKLILTCDNYDQAKLSARLEKHPM
thermophila -= --GYIALITPFLKSVONANNKEVNEILNEIYLESFDYENLRQSITTYENFDQLTLAQNCERHTL
pombe —--ENTPLILNFMVAIQHLNIQAVNHAYNDLLIEMEDYQSLODSIENYDHFDAIALARRLEKHSL
cerevisiae - DNLPLIKPFLINVLPKNNSVVNQAYHDLMIEEEDYKALQDAVDSYDKFDQLGLASRLESHKL
merolae
discoideum
thaliana
. melanogaster -GYLPLVKPYLRSVQSLNNKAINEALNGLLIDEEDYQGLRNSIDGFDNFDNIALAQKLEKHEL
sapiens --KQLPLVKPYLRSVQONHNNKSVNESLNNLFITEEDYQALRTSIDAYDNFDNISLAQRLEKHEL
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gondii VEMRRLAALLFKKNRKFKQAIELSKRDRQYQODAIDAARDSGNTQLVGDLLRFFLADLEDPAGFAACLYTCYPLVKPDVALELAWRHKCMDYCMPFLIQVVREVTTRVDALDKKEETREKE
falciparum PEMRRIAALLYKKNKKYKEAINLSKKEKQYKDAIEIARVSKNNVYIEDLINYFIE-SKNKEAFCACLIVCYDLLKPDYILEIVWTSGFKDQAMLYFIQIISDYTNQIEHMKKQIEDMEKE
berghei AEMRRIAALLYKKNKKFKEAINLSKKEGQIKDAIDIARVSKNHLYVEDLINYFIQ-IKNKEALCACLIACYDILKPDYVLEIIWLSGFKDHAMLYFIQIISDYTQQIETMKKQIEDIEKE
yoelii AEMRRIAALLYKKNKKFKEAINLSKKEGQIKDAIDIARVSKNHLYVEDLINYFIQ-IKNKEALCACLIACYDILKPDYVLEIIWLSGFKDHAMLYFIQIISDYTQQIETMKKQIEDIEKE
chabaudi AEMRRIAALLYKKNKKFKEAINLSKKEGQIKDAIDIARVSKNHLYIEDLINYFIQ-IKNKEALCACLIACYDILKPDYVLEIIWLSGFKDQAMLYFIQIISDYTQQIETMKKQLEDIEKE
knowlesi PEMRRIAALLYKKNKKYKEAINLSKKEEQYKDAIEIARVSKNNSYVEDLINFFIE-IKNKEALCACLIVCYDILKPDYILEIVWMSGYKDQAMLYFIQVISDYTNQIDVMKKQIEDMOKE
vivax SEMRRIAALLYKKNKKYKEAINLSKKEEQYKDAIEIARVSKNNSYVEDLINFFIE-IKNKEALCACLIVCYDILKPDYILEIVWTSGFKDQAMLYFIQVISDYTSQIDAMKKQIEDMOKE
annulata ARMREIGAKILSRHNHYSRASIIYMKNNNYIKAIDCARLSKSTQLVHETINNLIL-KEELNYLLVALVINFHLLDLPMVLESVWLNNVNLDVIMPLIIHLOQRFINYKKPNSH---~-----
bovis PKMRSIAAQLYIQSRDFGKAAVIYRRNGDYVDAIMGVQTSRSESLAMDMVRYFVD-QGLLEEFLVCLIVNYSLLDPADVLEYAWLHKVDMDILVPFLSHTIRTVSKAVSRPAAVORPPPP
caninum VEMRRLSALLFKKNRKFKQAIELSKRDRQYQODAIDAARDSGNSQLVGDLLRFFLSDLEDPAGFAACLYACYPLVKPDVALELAWRHKCMD YCMPFLIQVVREVTTRVDALDKKEETREKE
muris NDFRRLAVKIFHKNADYQQALEICQKEMLIEDAIVVVYKSADTSLIENLLEFLLS-HKNIENFIACLYTCYEYLKPDVILELAWKYKCLDAAMPFFIQCVRDLTNKVENLEKRLDTVYLT
parvum NDLRKLAVKILDKNSNYQQALSICQKEMLIDEAILVVYKSGNVALIEELLEFLLS-NNKKENFVACLYTCYEFLRPDTVMEMAWKHNCLDATMPFFIQSLRDMTNRIDVLEKKLETLQIT
hominis NDLRKLAVKILDKNSNYQQALSICQKEMLIDEAILVVYKSGNVALIEELLEFLLS-NNKKENFVACLYTCYEFLRPDTVMEMAWKHNCLDATMPFFIQSLRDMTNRIDVLEKKLETLQIT
thermophila LEFRRISAYLYRRIQKYEFSIALSKQDNIYRDAIETAQESGKVELVEDLLKFFVQ-KGEKEFITVILYTCYELIRPDLAMEYAWRFNLFEFIMPYFIQITKELTSRVDTVQKKHEKREKE
pombe LEFRRIAAYIYRKNKRWTQSIELSKQDRFYKDAIITARDSDQTTIAEDLMKYFVE-IGNYECFAAILYTCYHLLRNDLVMEISWRKGLODYAYPYFINFQCEMFSKVLNLEKDLKDRQAV
cerevisiae IFFKKIGALLYRRNKKWAKSLSILKEEKLWKDAIETAAISQDPKVVEALLTYFVE-TGNREGFVALLYAAYNLVRIEFVLEISWMNSLEDYIKPFEISIKKEQNDSIKKITEELAKKSGS
merolae PLMRQVAVLLLRRSQKYERALELCKRDMAFREAAEIAAESGSASLAESIARYFLE-SNLKEAFTMALYLCYPLLRPDLVLEWTWRFGASDYAMPFYIQTLHDYGKRLEALERAERDHRTT
discoideum LEFRRIAAYLYKKNNRWAQSVELSKKDKLYKDAIQSASDSKNPAIGEELLQYFVD-QONNSAFAACLYTCYDFLKPDAVIELAWRNNILNYSFPYLIQYVKEYTTKVDQLVDDFKARQKK
thaliana VEMRRVAAYIYKKAGRWKQSIALSKKDNMYKDCMETASQSGDHDLAEQLLVYFIE-QGKKECFATCLFVCYDLIRPDVALELAWINNMIDFAFPYLLQFIREYSGKVDELIKDKLEAQKE
. melanogaster TEFRRIAAYLYKGNNRWKQSVELCKKDKLYKDAMEYAAESCKQDIAEELLGWFLE-RDAYDCFAACLYQCYDLLRPDVILELAWKHKIVDFAMPYLIQVLREYTTKVDKLELNEAQR-EK
sapiens IEFRRIAAYLFKGNNRWKQSVELCKKDSLYKDAMQYASESKDTELAEELLOQWFLQ-EEKRECFGACLFTCYDLLRPDVVLETAWRHNIMDFAMPYFIQVMKEYLTKVDKLDASESLR-KE
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gondii EEKQKNAPNDYVPDYT------------MPPTGSPLLPGMGGLALMPPSYTP----—---———— SNAFPPTLGASGMMGSAP-ANLGQSFAPF-------—-—————-—--—
falciparum KKMNKSAPNDYSAMN-- --QNNFMSSNS----FD---KYDMFNNNTHF -~
berghei KKMNKSAPNDFSANT-- --ISNQFTYSLNKNLSIMPP-- --QNNYIPNNSD---FD---KYDMFNTNTHF-- -=
yoelii --ISNQFTYSLNKNLSIMPP-- --QNNYIPNNSD---FD---KYDISYMTTCEFYFLCFFYFPYLFALRK

chabaudi

knowlesi

vivax -QNSY )YDKFDKFDKYDMEFNNNAHE -~ -
annulata ————= -
bovis PQLSLPFH-- -
caninum EEKQKSAPNDYVPDYN-- --MPPTG-TMLPGMGGLALMPPSYTP-- --QANAFPPMGASAGMMGSAPPANLGQPFAPF

muris --NLHNGPSHNITEN-- -STNEIPALTN-HSYSDSKSGGLGNIGILGNLNKGGWV-

parvum DIATTASGGHPSVSNSQNISS-- --CVDMGPNSSISPG-- -LISSHHHV TINNNYHLMSNNKLIFH--
hominis DIATTASGGHPSVSNSQNISS--

thermophila EEKKANQQLNQGMFMPTHDIL--

pombe KSEEESASTIGAGIL--

cerevisiae NEEHKD---—=—==—=-~

merolae NRKERTNAASGSESLLRSLTA- SARGRNPYFGT-

discoideum TEEEKEQQONIESSQYQPDLTN- FQONYNQYGGE—

thaliana VKAKEQEEKDVMSQQONMYAQL--

melanogaster EDDSTEHKNIIQMEPQLMIT-- --YAQNYPPGAATVTAAGGRNMG---YPYL-~-

sapiens EEQATETQPIVYGQPQLMLT-- --AGPSVAVPPQ-- --APFGYG---YTAPPYGQPQPG---FGYSM-
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