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EKKKFYFKKMWLCALMVYLSYVLIYSS-RNLLNGIIIA-
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ICAIMAFICYVIIYSS-RNLLNGLILS- - -
WLMGGMFECIAY IYSVIRELKDSFEIIK- - -
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APGSGAEAIP- FIKLWLV-VPSAVVFMLIYAKLSNILNKQALFFAVLSPFVVFFALFPVVI
GSRAGAEVIP- FLKVWGI-VPGAVIVTMIYGWMSRRYSRGTVFISLVGGFLGFFALFATVI
--SAGAEAIP- FLKSFGV-VPAAILFMIIYAKLSNTLSRENLFYVTLLPFIIFFGLFAFVM
AKASGAEVIP- FIKVWVL- LPTAVLFTLIFTKLSNRFSQEKVFYIVISTFLLFFGSFTYIF
AKSSGAEVIP- FVKVWAM- FPGAILMTLLFTWLSNRLSREIVFEYLITSLFLSYFFIFTFIL

---VGSTELPVFFTATFL---ATLVLTPLFGWLVSCWPRRVIMPLIYLFFIALQMVF- ILL

ASDAGAEI IP- FIKIWGM- LPLAICASYFFAKFYNKFGREKTFY I FSSFLLVNYLFFAFVL
APGGGAEV IP- FLKFWAV- LPCAV I FMLIYAKLSNKLSKPQLFYTAVLPFLIFFALFATVL
APGSGAEAIP-FIKVWVI- LPMALLVTYLFTRLFNRFSQEQVFYIMIGSFISFFALFAFVL
AKHSGAEVIP-VLKGWIV- FPLSILCAIGYSKLSNHFKRSTLFEYGIITAFLAIVLIYGFVL

--HYTVKWLP-Y-- AWLATVPLNLLVVSLYNRFLPILGCFRLFLFTIGLTVGVNVLSATCI
--EISAEIAG- FAKVYCV-TPAAALFVIIYAKMINYLTFEKIFYYLSAFFISFFVLFTFVI
--MIGAEI IS- FLKFWGV-MPSAFLITAIYVKLVNKMKAENIFYLIISIFLTFFALFAYVI
--DIGAEAIS- FLKTYIV- LPSAVIAMVIYVKLCDILKQENVFYVITSFFLGYFALFAFVL
--LISSEVLS- FIKLWGE-MPMGILFVIFYSKLCNIMTTEQVFRIITSTFLFFFTIFGFIL
--SMGAEI IS- FLKLWLV- LPSCVIFTVLYVKLSNNLNFEYIFYIIVGSFLLFFLLFAY I
--GIGPEAIS- FLKTYVV- LPSAVIMMVVYAKLCNIMSPQKVFEYTIAWFFSLYLVFFAFVL
--HMGAEI IS- FVKLWCV- FPSAILFTILYMKLSNILETEKLFYVVVSFFVSFFAIFAFLL
LWGV-TPSAILFMIIFVKLANKLSKANLFYTIVSFFLGFFVLFGLVI
TCFV-LPISVIVTGIVQKLLVTRT I SKVFDYTLIAFSFLYLLIGMVL
SIFL-PPCSLLFIWAIQLGLSLFTPSKMFDITLILFSGCYILFGLVV
RQEPTTIL-FIKIFYI-LPVSMALVFLIQYMLGTKTVSRIFSIFCGGFASLFFLCG- AV
TQMPSSIL-FIKSVLV- LPMTFFFIVIVQKGLRYLSQPRMLEVILIISSVFFLLFGFVI
--RQRPIAKC- FTITFII-LPITLIMSVLVRKWLSKYSIQRMMTYALGVYCLYFLFVNPAL
RQVAASIS-VLKVFWV-PPIATCFSLLVQKMSVRMKNET ILKTFLYAYATYFVVYAAFM
RQGP ITKL-VSIALYV-QPLSLISSLWIRRQLRQYTIRQLLDHALLAFAIYFSLINFIL
RQLPASIS-FLKLIYV-PPVSIAASALVQKCLIFSSNKRILSYVVACFGVYFLVYGVVV
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YPCRHILH-PTAFADTLQSILPSGFMGE- - - - - - IAMLRNWT FAVFYVLSELWGSVMLSLMFWGFANEITKI SEAKRFYALFGVGANVALLISGPAI IWSSK----LRASLGEGVD----PWGVSLYFLMAMFLCSCAI IAACY----WWMNRYV
YPIGDALH- LNKLAAKLQSILPPGGRGEF- - - - - - VVMVQYWSYSLYYVMSELWSSIVLSTLFWGVANHITSVREAGRFYALINTGLNLSSVFAGEVSLWLGR----NPVIAFPMAVD---PWHEVLLNITLLIVLAGGVILYLYQKLDRLMDETS
YPAREVLM- PHASAEALKAYLPGGWTGL- - - - - - AAAY ENWMY ST FY I LAELWGSVVLSLLFWGFANQITRVNEAKRFYSLFGLGANLALLVSGPAIVYVSD----1RKHLPANVD----AWQISLNYLMGMVVIAGLAILAIY----WWINRAV
YPLRDVLH- PHQLCDYLETILPAGFKGL- - - - - - IAMFRNWSFTLFYVICELWGSIVLTVLFWGFANEITKMTEARRFYSMLGV IASFAATIAGI IANLLSN----DQ------------ SWEQTLNILMVAVIVSGT | AMV | F- - - - RWMNKNV
YPIRDI IH- PHATADYLETILPIGFKGL- - - - - - VAMFRYWTFT I FYVMSELWGSTVLFVLFWGFANQVTKISEAKRFYGLFGVGANLSGIFAGQASVYCCQ---- FNKQNDLGILGSD-PWYQSLVMMVSLILLSGALVLALF----RWMNVEV
FLNKNLLSPK-------------- MmrEcHl- - -------------- FFYVWVSIENLFVVSV- FWSFMTDIWSDPQARRLFPIIGLGGTLGAVMGP | ITRSLVE----F------------- IGLALLLAVSAAFLAIAVICIMLL---GKWAHDHG
YPFRKFFY- LENVADYLHMILPVGAKGE- - - - - - VAMV SYWHYTLFYLTAELWSMLILSILFWGYVSDTTSLVEAKKFYPLCMFVGNMAGI I SGQLSHFLCQ----HLSDFM-------- SWERTLQWMIGIVCVCGLLIMI IN- - ---RRLA
YPARDYLH- PNALCDTLQNTLPAGASGE- - - - - - IATIRNWTYSIFYVMAELWGSVALSLLFWGFANDITKVSESKRFYSLFGLFANFSLIISGWLIQWASK----1RASLPVGAD----PWQVSLNYLMGMVVLSGLI IVGVY - WWINRYV
YPLRDFLH-PHDTADKLQAMLPQGFQGL- - - - - - IAI FRNWSYTLFYVMSELWGTAIMSVLFWGFTNEI | SVGEAKRYYGILSVGANIATIFSGYITTFLSL----QVIDMSF- |IFGPD-RWGQSLGLVTCVVVAAGLLIMALF----RWYNKRV
YPNMGILT-PSDSANLLTAKFGEKYTHW- - --- - IAVYRNWIHSLFEVTTELWGQVV I FLLYWGFANHICQVKEAKRSYTLFIAAGDLATILAGPLTYYYGK----KFLGQ--------- SYALTLQSLLGYVLVCGLLIMAVY----WWMNRYV
BKHP - - - - ---------------- BLPR- - - ------------- VLY IWKDIY- VLLMFQQLWSV IHAMTKMSRAKYLYGILFGIGGFGSIFGSMIPGFFA------------------- VKIGSEHLLFSSIPIYAIFVIAYF----FLLKNSG
YPNIHI FHVHPDNLADWMERYPH- FKWY- - - - - - ISLVGNWGY IVYYSLAELWPNIFYVLLFWQFANELTTTEEAKRFYTLFSLFGNSSLILVGFLMMNLSS----EDTIIKKFMSISD-SKITLVQVSTTIVAIVAIICCLLV----RFISKNV
FPNHEMLHFSPATVQNLTASLPN- LKWF- - - - - - ILLLSKWSFSLFY I IAELWPNVVFALLFWQFVNNITTVEESKRFYPLFGLLSQTGIYLAGQFLENLSN---- INDYVTNKFALQSSFHTLSIQIILTIVLILGIIAIKTF----WLLNHKV
YPYPDLVHPDPET I ESWSVVYPN- FKWEF- - - - - - IRIVGKWSFASFYTMAELWGTMMLSLLFWQFANQITKTDEAKRFYSMFGLLANLALPVTSVIIGYCLH----EKTQIV-------- AEHLKFVPLFVIMITSSFLVILTY----RWMNKNV
FPYRDFFHPDPELIKHYITVLPH- LKWF------ LI IWGQWSLVLFY IMGELWPVIVFTLLYWQLANKITKVEEAPRFYSFFTLFGQTNLLISGTVIIYFAK----SEHFLLPLFSHLNDTNEILLKSFITVILISGLICLALH----KLIDKSV
YPNQDIYHPNDEMINKLIASYPH- FKWEF- - - - - - IKIGSQWSYALMY | FAELWSAVV INLMFWQFANHI FDT SKAKRFYPVLGMVGNIGLI IAGSVLVFFSSGQDV IDSELLPDAFNLSVGNAIMLKP IMSIIVTAGI IAMLLF----RIINRFI
YPYPEFFHPNHQT IEGLVIEYPN- LKWEF- - - - - - IRICGQWSIASFYAISELYGSMMLSLLFWQFANQITKTSEAKRFYSMFGLLGNFSLPLVAATLGYLLS----SEINIV-------- AEEHRFIPVICIVIFSNILGMFFY- FWMNK NV
YPYRDFLHPSPESIRALASSWPY- LKWEF- - - - - - IYLAGKWSFALFYVFAELWGAVMINLMFWQFANRITKTEEATRFYATFGLVGNVGLIFAGGIVKTFSK----L------------- TNELMIYYSMLTLILSSILLMAVY----RWMNLYV
YPLTEYFHMSYETISHLQTTMPR- LYWV- - - - - - WP I IGNWSYAIFYILSELWGSVVLSALFWQFANEITKISEAKRFYSLFGFVGNFGLLASGS I I I ICAN----1AKNSAVDGTID--VFGESLKYQMLAVLFFGLLLLYLY----RWMNKNV
LPFAEKIQPGLYFSRDIFADDKMAYKGFEFLFAIFLIFNEWTTSFVYVCAELFGSLVVQFMFLAFANEALTIRQSTRMMPLFEYVISNILLLLSSESTSFYSK----KVREW--------- DYKKTCLITNSFFAVFGAMIAVTYL- VKKYAENT |
WPLKGY IQKDFYWSRD | FGDGKMESLRIHFLYPVFLVFNEWTSSFLELCSEMWGALVVSYFFNIFANEVSTRRQSQRYISVYNISNAISIFLSAVLTLVFNK----WRDGV--------- AFETKELGFRILILVLGSTVIGILA- LKKYMERE!
FLIEEQVSPSKFLFRDMFIDGKMSSRSLNVFKSMFLTLNEPLATIVEISAEMWGSLVLSYLFLSFLNESCTIRQFSRFIPPLIIITNVSLFLSATVAGAFFK----LREKL--------- AFQQNQVLLSGIFIFQGFLVVLVIF-LKIYLERVT
WPYCKRLQPDFFWSRDI FSDGKMKTRHLDFFFPIFLVFSEWASTMLYLVAELWGSLIISFMFFSRAIHQCTEAQVKKFLPTISLISAVVFLSSGLLTKSLNS----RRDAL--------- PYHEKERLFSQVFIVTSALTVMSA-- ITSFFTDRA
IYFKKRLDVNEFLVADLIADGKVAYKRARFCE|LFCALTSWTVTLQFSMINIY.SFVQYVLMFSVFNEIFTQKQYNGFVSIIVFCETVSLLTSSILSLMHQQ————IIASV ————————— EYYNKEYVNMTFSGISAALCLTLFS- I FAYLRKTV
LPLREYIEPSKFITIDLLSDDKMKYKDFLAFAASIMTFTSCTGTLHFEVASEVWGT IVLSLLFMQLFNEVCPEKQFKRFVPIVYALSNVGLLMSAATSY IVHY----LTSRM-~-------- EYDQRVYFYMAVFLLLGAGTVALIL- IQRYLINCV
VKFRHVIDADSFYINDFLSDGKSLYKRVDLLFVALSTVTSPTITVQYTMIVIF.FVVQYVLVFSFFNDLFSQKQFNSFISILCVCDVAGSFLSSIISSLYSG————LGNL\ ————————— GAHMIDTMQ IAFFLMVSALCFVLLY-LTKEIQKST
LPLQDTIESSNFNATDDFSDSKMAYKGLESVSAIVLTLNCWTSTLHEVASEVWGTMVLSLLFEMSFSNDVCPFRQFIRFMPLEYVLSNVALMGSSITMLGYQH----YNKLV--------- DYSTKQMMLRIAFVIIAIFCLAILA-FQI ILERKI
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LT-DP-RFY--NPAELKAKKSKPKMSMGE- SFSYLLRSPYMLLLALLVICYGICINLVEVTWKSQLKMQ----FPNPN-DYSAFMGNF- SFWTGVVSVFVMLFIGGNVIRRFGWLTGALVTPIMVLVTGAVFFALVIFR
ML- KEGLAAEMSVAQLKKEKKRSKAKAKS- LFALLLRSRYILLGIAVVVLSYNLVIHLFEVVWKDQVCRI----YASRV-EFNSYMSRI-TTLTGIVSALTGIFAAGQT IRRWGWT IGALVPPLTMLITGALFFEGAIYAV
LT-DP-RFYDLNQEKAPGKKKKAKMSLGE- SFKFLFTSKYILCLAILVIAYGISINLVEITWKSLVKLQ----YPNPN-DYSTFMGWF- STMTGAVTI|LMMLFVGGNVIRHKGWGFAALITPVVLLVTGIAFESFVIFK
LNGPEFQEF---HEAKRIQKMKKRLSIRE- SFTYLANSKYLICIAVLVISYNLVINLVEIVWKDQLRQL----YSSAL-DYNRYMNNM-TSAVGIIATITSLFM-STMITRFGWTRTALVTPTIMLVTSVGFFAFMLFR
LT-DK-RFYD-PSSVKTEGEAKGKLSLKQ- SFSYLLRSNYLLCHHALIVISYNLVINLTEVLWKHQVREL----YPDPN-DYTLYMNHI-VSIIGVVATLSSLFVSGNAIRKFGWTTTALITPIILAVTSLGFFSFFFLK
AHRNE- - - - ------- LGSESAIGGGMLD- GLKQ/I FSNPFIIASMSLMMLLNDAIGTIAYVLITDYSGTT----FPNDVIAQTRFAANM-DLFANIIQIFVQLILTRWLLVRYG---ASVVFIVWTM--TIVFFECLTM--------
LTTDF------ SAIKQKVKKQIAPSSFKD- NVMDVLRTGPLLCIAVLVVGFGLTTNLIEVIWKENIRQL----HPTPQ-AYNAYINQL-TSLIGTGAVCIAL-LSSWIFRKFTWTQIALTTPLCLLITSSAFESSLLMP
LT-DP-RFYS-QDERKKQKKSKPKLSIKE-SFLYLTRSKYLGC/{IAILVLCYGIAINLIEVTWKSQLKIQ----FPDPN-AYSTFMGRF-SQITGVVTI|FMMLFVGGNVIRRFGWGRAALVTPVVLLITGIAFFESFIIFR
INRDA-VLLK-MKQDHTETKKTMKMGMRK- NFAYLAKSKY/LICIAVLVVAFNVGINMVEI IWKDQIKEL----YPNPN-DFIVYMGKV-MSAIGWVATFVGLFLSSNLIRRLGWTVSALITPVALLVTGVFFFEGFILFK------
LT-DK-RYYD-PSVTKQTVNQKTKLSLRD-SIRHIFSSKYLLAJAVLVVGCALT INMVEVTWKAHLKMQ----YPTTA-DYQMFMGRV-TTIVGVVALITVFFLGGNFLRRFGWHFSAQITPWAIGITGGVFFLLCLLK------
BL--------- HSHREDEKLRMGPKHASQ- GFQLIKSSRALKFILLVVVLMQLSTTVMDYQFNTFLQSR----1PNQD-LRTEFYGKL-WGMINTLNLCLQFVASFLLVQFLGLRRSHVLIPGILLVNAVGYLIHPTFA----------------
FT-NP-LFY---AKAKSGRSTSERMGLIK- SFKYITAKSKYLWLILLICSAAFGFAINLVEAVWKAKIKEL----YPTVN-TYAEFNSLY- ILWTGVAIMVMT |- IGNNIMRMHNWFVAAVISPVIIMVTGILFFVLIVFD------
LD-KE------ HMALLRFKAKKKSMT IAE- SFQMLLSSRHIRLIATLLICYGIAINLVEGPWKAAATKI----YKTPT- EYAAFIGSY-LSYTGVFTILFVV-LGSNIVRRLGWFTAAVITPLIVFITGILFFAVNNFE------
LT-DP-RLY--DPALVKEKKAKAKMSLID- SFKMIFTSKYVGYIALLLIAYGVSVNLVEGVWKSKVKEL----YPTKE-AYTIYMGKF-QFYQGWVAIAFML- IGSNILRKVSWLTAAMITPLMMLITGAAFFAFIFFD------
VEADK- - ---- NIKFKNQRTDILKLSLVD- SAKITLTSRYLGFICLLVMSYSMSISLIEGLWMSKVKQL----YPATK-DFIAYHGKV- FFWTGILTLVSAF-LGSSLIRICGWFWGAIITPIMMFGAGVMFESFTVFE------
LT-DSINVL---DAKKVTAKMKTKLSVIE-SIKLVMHSKYIGRIIALLIICYGLLINIVEGPWKAKIKEL----HPNTI-EYVNFMGRF-NIWMGISCVTFMI- IGSNILRRLGWFISALLTPIMLSITGLMFFIFIIFI
LT-DP-RLYDSGEAAGKPKKKKTKLSLGE- SFKMIFTSKYLGLLVTLILAYGISINLVEGVWKAKLREL----YPTKE-AYTMFMGNF-QAYQGVAAIIFML-VGSNILRRVSWATAAIFTPLMILVTGIGFESFIIFD------
LT-DP-QQY--- SPKRGSVKKKLKLSVLE-SLRMALNSKYLGY[LVLLVICYGTAINLVEGPWKEKVRQL----YPTQN-SYAQFMGQF- IQWTGIVTIVFMI-LGSNILKSFRWFTSAIITPLMILITGGGFFVFVIFE
LT-DP-KLY--TPGAGSKKKSKPKLGLIE-STKCIILTSRYLLMISALVIGYGISINLVEGVWKGQIKLL----YPDPN-DFNVLMGKL-ALTTGFVTII|IML- IGANILRRFSWRTAALITPIFLMATSVI

LK- KQ-- LFIRTEGVAKKKGRKSSAGFSE- SMKLMAQSKFLVAMVMNALFYYAGTNLIESSWKNGISVAADANNMEKR -
IREVEKTSTERRKLKLDE- ARQTLSRSKLLIAISLNVLLYGVTSTLVEATFKSGIAAGARYTNNSKE-

LP- AP-VFL--
MK-RP-- LFIVSSG- SRRKKAKANVSFSE-GLEIMSQSKLLLAMSLIVLFFNISYNMVESTFKVGVKVAAEYFN
LAKDD- - - - - -

PRHKGKKEHKVRKIGFAG- SLKMMQKSRFLRAMTESVVAASVCSNIFEAIYRGGIVLGAVQSSTSKS-
ESGRTGSLQRSNVVLHVETPEDDYDSVRDRSLLSLLRLK FVRAISINVITLFILN.FIV | SF.SGVYTKAKKT FKHVT-

EEKG-

FEGVIIYE NKMGLDAT LW

AYSASIVSGEQRVVGALVAIILLTPISTLVQTHGWITMAIVPPLVTLVSSLVIFEGSAFFNYSNYPEGKTSVILSSL
TFANFYNGLEQI I IAISLLVVINTPYSALVKKGGWKYLASLPIVIAMFSLFSVFELIAFYN--VGADSGGNVLFGSL
KYSGKFNRIDQYMTSVVVICLNLSPFSSYVETRGFLLVGLITPIVTLMAIVLFLGSALYN------
SYMNRLNAMAQ I ITSIFLLVMFFKPATHLIERRGWFPVAITAPIVAIITLVLFFEPMVFFN------
SSVIKSTDIIRIVSALLILLSLLMSVPRWLIQNNWKFLAYSPCVWMIMVSIVQETMDT IL------

TSMEESGLGI
NITEGDLIAS
KGVDNDGFQF

IP----VQICRDTATKHKVRSKEHVGFVE- GLKLVFSTNVIVALCTMVLGYNV I I IMNESAYKSCQSEVAKREKKSTE- SSVLANKCFEEMVTAVLVMMFFVLPTRDAIKWIGWTKYALVTPIGAFVACVAVLGLAMVA- - - - - - TGLAGENLSP
QQECAAELDDQFKIRVDNSDESVSLTTMG—VISCILRNRFIRSISFYVIFFFFIN.LLYASL.TT ICGMNGSTSEAVS- SSVTRTTSI IRGVSSCVILVFLLSSLSRWLITHKWTLLVYTTPLWCFFSCITIFMLDTVR------ AGIEGLSLSF
LG----RVLYTIEGEEQKRTKKVKLSFTE-GIRLMFKSKLVLAICGIVLAYNIGTNMIESCYKSSLKIVSMATKQDTG- NHVLLKSSITIQFITGLVVILLLISPFSRFIESRGWKIVGIIPPLIATAGFVGVETLALFN------ TGRDGENIPP
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- LAVVVGAIQNILSKSTKYALFDATKEMAY IPLDQEQKVKGKAAIDVVAARFG
- LTAWLGGVQNVFSRAIKFTYFDQTKEMAFIPLEDDEKNYGKAAIDGVISRVG
- LAVIFGAAQNIMSKSAKYSLFDPTKEMAY IPLDDESKVKGKAAVDVVGARLG
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