Alignment of DNA-PKcs (protein sequence)
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————————————————————————— MESDLSTCLRQLKTCLDTQQIP----QARSIIDRI
——————————————————— MAADTSTVGGIQGYLLKLHSSLEDTVSTNVAIVCHDIIGDL
MLPASAGGSSGDGGGEEDEVVVSAKSAGGLLGSLHQLHGLLSLSPGMGN-EEARTLLRNL
————————————————————————— MAGGVQECLQELH----GCLQPGDAMRGYGLLRGL
—————————————————————— MAEEGTGVRCWLLOLQEFLSAADRCSAAGASYQLIRSL
—————————————————————— MADPGAGLRCWLLQLQEFVSAADRYNAAGASYQLIRGL
—————————————————————— MADSGSGVRGSLLQLQESLSAADRCSAAVASGQLLRGL
MFS—=———— SSQIPRVFLIPSRRELRLVLQLOESLSAGDRCSAAMASYQLTRGL
—————————————————————— MAGSGAGVRCSLLRLQETLSAADRCGAALAGHQLIRGL
—————————————————————— MAGSGAGVRCSLLRLQETLSAADRCGAALAGHQLIRGL
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TQLIVEKAEESQAETDFNLECMLTSANGLVAFLNKSFSSAKHFGKVIESTFELFRKTIEK
GQECMIT-KNE-NELVLQTSLLFAKEEGLLSFLRRSLSTEKILRETRVEIMNFLGAFLQR
AEECLVS-AGGSSALDFNISLIFSKEIGLLAFVRKSLSSEE-FKDCREDALKFLSTFLEK
GEACLTC-LAG-GALALHVSLVFAPERGLLAFVCRSLGVEE-FRECREEALKFLCVFLER
GQECVLS-TSS-AVQALQISLVFSRDFGLLVFIRKSLSIED-FRDCREEALKFLCVFLEK
GQECVLS-TCS-AVQALQISLVFSKEFGLLVFIRKSLSIDE-FRDCREEALKFLCVFLEK
GQECVLS-SGP-ALLALHTSLVFSKDFGLLVFVRKSLSIDE-FRDCREEALKFLCVFLEK
GQECVLS-SDP-AVLALQTSLVFSKDFGLLVFVRKSLSIDE-FRDCREEVLKFLYIFLEK
GQECVLS-SSP-AVLALQTSLVFSRDFGLLVFVRKSLNSIE-FRECREEILKFLCIFLEK
GQECVLS-SSP-AVLALQTSLVFSRDFGLLVFVRKSLNSIE-FRECREEILKFLCIFLEK
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HSPLM-GKRMVVIVPI----ALRYIQSSSVPARSRELA-————————— ALVLQDSVAYGC
MSATVRGWEKNYAVELKDTCIVVYTKDKSAKCRNPALDLLIKILYLTKDSSITQNLRIGD
IGSNV-—--QPYAMDIKTLCVTVYTKDRAAKCKIPALELLIKLFQLLKNSYKIEEFKIGE
IGERA----HPYACSLKQTCISVYTKERAAKCKIPALELLIKLLQSLRRSCLMEEMKVGE
IDQKV—-———-MHYSLDIKNTCTSVYTKDRTAKCKIPALDLLIKLLQILRSTRLMDEFKIGE
IDQKV-——-LHYSFDIKNTCISVYTKDRTAKCKIPALDLLIKLLKILRSSRVMDEFKIGE
IGQKI----IPYSLDIKNICTSVYTKDKAAKCRIPALELLIKLLQTLRSSRLMDELRVGE
IGQKI-—--TPYSLDIKTTCTSVYTKDKAAKCKIPALDLLIKLLQTLRSSRLMDEFSIGE
MGQKI----APYSVEIKNTCTSVYTKDRAAKCKIPALDLLIKLLQTFRSSRLMDEFKIGE
MGQKI----APYSVEIKNTCTSVYTKDRAAKCKIPALDLLIKLLQTFRSSRLMDEFKIGE

. * . . . * *

LONETYAQLDQLPAELLLVFQQGKLPNRFQONLYELLGQLAQNFPASIP-EPDRVRDIYL

MFNKFYGEL-====————— COKHKIPDTVLGCIYELLGVLGEVHPSEMVNNSDKLYKAYL
IFNKFYGEL-=====—=—=—— ATKSKLSDTVLEKVYELLGILGEVQPCEMTDNSEKLFKAFL
IFNKFYGEL-======——— AVRSKISDTVLEKIYELLGVLGEVHPADMINNSEKLFRAYL
LFNKFYGEL-======——— ASKSKLPDTVLEKVYELLGVLGEVHPSEMINHSENLFRAFL
LFNKFYGEL-=———=————— VSKSKLPDTVLEKVYELLGVLGEVHPSEMVNHSENLFRAFL
LFTKFYGEL-====—=———— ALKAKIPDTVLEKIYELLGVLGEVHPSEMINNSDKLFRAFL
LFNKFYGEL-=====—=——— ALKTKIQDTVLEKIYELLGVLAEVHPSEMINNSEKLFRAFL
LFSKFYGEL-=———=———— ALKKKIPDTVLEKVYELLGLLGEVHPSEMINNAENLFRAFL
LFSKFYGEL-=====———— ALKKKIPDTVLEKVYELLGLLGEVHPSEMINNAENLFRAFL
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NAAEKQLL-EENYPSLVSLAGAVRGLDLFLVHFAPSENDRELRQ-RLYLLVKKLSIWEEN
GELKGOMTSTTKEPKLPVVAGCLKGIAALMVNFTKSVEEDPAASKEIFDYALKAISPQTD
GELKAQMISSTRNPKFPVIAGCLKGLSALMINFTKTMEEDPKTSKEIFDYTVKAISPQVE
GELKTQMTSATRVPKLPIVAGCLRGLTALMYNFTKSVDEDAQTSKEIFDFAVKAIRPQVD
GELKTQMTSTVREPKFPVLAGCLKGLSSLLCNFTKSMEEDPQTSKEIFGFTFKAIRPQIE
GELKTQMTSTVREPKFPVLAGCLKGLSSLLCNFTKSMEEDPQTSKEIFGFTLKAIRPQIE
GELKTQMTSTVREPKLAVLAGCLKGLASLMCNFTKSMEEDPQTSREIFDFALKAIRPQID
GELKIQMTSAIREPKLPVLAGCLKGLSSLMCNFTKSMEEDPQTSREIFDFALKAIRPQID
GELKTQMTSAVREPKLPVLAGCLKGLSSLLCNFTKSMEEDPQTSREIFNFVLKAIRPQID
GELKTQMTSAVREPKLPVLAGCLKGLSSLLCNFTKSMEEDPQTSREIFNFVLKAIRPQID
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http://www.ebi.ac.uk/about/terms-of-use
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RSERAVFRNALHVVGNHAPLFSWQLYADHVHWQTMLAGRWIKSSSQEDRDAGLKALYAFH
IKRYAVIFAGLKLFAKHSSQFGSCLMDHYIS-IFDVMSKHCGHINAELKKSSYTALESFL
MKRYAVPLAGLNLLALHASQFSNYLMDNYQS-LFEVISKWCGHTNGEIKKLAFAALDSFL
OKRYAVHLAGLQLFSWHAAQFGTLLLDSYVM-LFETMCRWCGHTNQELKKAGHNALDSFL
MKRYAVPLAGLRLLTLHASQFTACLLDNYIT-LFEVLSKWCSHTNVELKKAAHSALESFL
MKRYAVPLAGLRLLTLHASQFTTCLLDNYIT-LFEVLSKWCNHTNVELKKAAHSALESFL
LKRYAVPLAGLSLFTLHASQFSTCLLDNYAS-LFEVLSKWCSHMNVELKKAAHSALESFL
LKRYAVPLAGLCLFTLHASQFSTCLLDNYVS-LFEVLSKWCSHTNVEMKKAAHSALESFL
LKRYAVPSAGLRLFALHASQFSTCLLDNYVS-LFEVLLKWCAHTNVELKKAALSALESFL
LKRYAVPSAGLRLFALHASQFSTCLLDNYVS-LFEVLLKWCAHTNVELKKAALSALESFL
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GEVARVLSTPELAAEGGREYPPKVDVLNQYVNYYRKLLSSATVDRLEIRIAIRGFGIMAG

KQVATLVAENIELH-====—=—- KSKLKFFMQKFCAITRTMDSTNKELSIAIRGYGLFAA
KOQIAHLVANNAEAH-=-===—=—=—- KNKLQFFMEQFYKVIRKMDCSNKELSIAIRGYGLFAA
KOMSLMVAKDAELH-==——=———-— KSKLKFFMEQFYGIIRRMDSSNKELSIAIRGYGLFAA
ROISFTVAEDAELH-===—=—=—- KSRLKYFMEQFYGITIRNTDSNNKELAIAIRGYGLFAG
KQISFTVAEDAELH-======—— KSKLKYFMEQFYGIIRNADSNNKDLAIAIRGYGLFAG
KQVSLLVAHDAEAH-====—=——— RGPLRFFMEQFYSIIRNVDANSKDLSIATIRGYGLFAG
KQVSFMVAKDAEMH-—==————— KSKLQYFMEQFYGITRNMDSNSKDLSIAIRGYGLFAG
KQVSNMVAKNAEMH-=======— KNKLQYFMEQFYGIIRNVDSNNKELSIAIRGYGLFAG
KQVSNMVAKNAEMH-=——————-— KNKLOQYFMEQFYGIIRNVDSNNKELSIAIRGYGLFAG
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kkkkkgky gk,
PCOOLAGASSISLNELLTIVLOQRIEGICERSASSTADMLVYLPDFIQALSEILTHVQQLS
PCKVVCPQD---VDLMYTELIQRCKOMYLTESDRDDDNVYQLPSFLDSIASVLVHLDRIP
PCKAVNAKD---VDLMYIELIQRCKOMYLTEADTEEDNVYQLPNFLQOSVASVILRMDSIP
PCKAMHPAD---VDAMYIELLQRCKOMYLTEAETIDDHLYQLPSFLOSIASVIFHLDTIP
PCKVINAKD---VDFMYVELIQRCKOMFLTHADASEDHVYQMPSFLOSTIASVLLYLDTVP
PCKVINAKD---VDFMYVELIQRCKOQMFLTQTDATEDHVYQMPSFLOSIASVLLYLDTVP
PCKAVNARD---VDLMFVELIQRCRQLFLMEADAAEDHVYQLPSFLOSVASVLLHLDAVP
PCKVINAKD---VDFMYIELIQRCKQLFLTQIDTVDDHVYHMPSFLOSTIASVLLYLDRVP
PCKVINAKD---VDFMYVELIQRCKOMFLTQTDTGDDRVYQMPSFLQOSVASVLLYLDTVP

PCKVINAKD---VDFMYVELIQRCKOMFLTQTDTGDDRVYQOMPSFLOSVASVLLYLDTVP
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TVQLVSVQTMTVALVRDFYHISNAHHELIVRSVVSMLENIGKLGGTTRHQLLDSVLLOGI
EVYTPVLERLLVVQMDSFPQYSQRMQHATCRSIVKVFVAMAVR-GPVLWSFTSSVVHQGL
EVYTPILERLLVLQIDSFPQYSLKMQYSCSKSVLKVFLSLAGK-GPVLWSLISTVVHQGL
EVYTPVLEHLVVLQINSFPRYSEKMQLVCCRSIIKVFLALSIK-GPVLWNFISTVVHQGL
EVYTPVLEHLMVVQIDSFPQYSPKMOLVCCKAIIKLFLALSEK-GPVHWNCISAVVHQGL
EVYTPVLEHLMVVQIDSFPQYSPKMQLVCCKALVKVFLSLTEK-GPVHWNCISAVVHQGL
EVHSPVLEHLVVMQMDSFPQYSPKMQLVCCRAIVRLFLALAEK-GPILWSCIGAMVHQSL
EVYTPVLEHLMVAQIDSFPQYSPKMQSVCCKALVKVFLALGGK-GPVLWNCISTVVHQGL
EVYTPVLEHLVVMQIDSFPQYSPKMQLVCCRAIVKVFLALAAK-GPVLRNCISTVVHQGL
EVYTPVLEHLVVMQIDSFPQYSPKMOLVCCRAIVKVFLALAAK-GPVLRNCISTVVHQOGL
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VWSCTHALPFPAALP----VPSSNVAAGDTAPKIDWKRDLVTYKNYLPLWQGLLEKAQSA
IRVCSKPVLQSDVRV—-—————— SQSEDSTLVRSGKW--KVPSSKDYLELFKGLLDCENLK
IRVCSKPIDIAQGEG----SEAEAAAATGEVRAGKW—--KVPTYKDYLDLFRNLLRCDQLK
IRVFSKPMKFSKDVFGKETSGSEEFPESGEVDTARW—--KVPTYKDYLYLFRSLLSCDTMK
IRICSKPVVLQKDVE----SRSDNRSASEEVRTGRW--KVPTYKDYVDLFQHLLGCDQOME
TIRICSKPVVLQKDVE----SRSENRWASEEVRMGRW--KVPTYKDYVDLFQNLLGCDQMA
TRICSKPVILQKGAE----PESEDPGALGEARTGKW--RVPTYRDYVDLFRSLLSCDQTM
IRICSKPVILQKGVE----SEPEEYRASGEVRTGKW--KVPTYKDYLDLFRSLLSCDQMM
IRICSKPVVLPKGPE----SESEDHRASGEVRTGKW--KVPTYKDYVDLFRHLLSSDQMM
IRICSKPVVLPKGPE----SESEDHRASGEVRTGKW--KVPTYKDYVDLFRHLLSSDQMM
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DTGFVDGAPAAKNYNLRDLNRHLYDALVQSVMKIVEKLDLSVQKVSAADEVQSDA--SAG
DSIFSDEIFSTLNSPLOSLNRLLYDELVKSILKVIEKLDLSLOKQODSGQENDGGI-NSSL
ESIFEEENFLTGNSPLOQSLNRLLYDELIKSILKIIEKLDLTVQKLNVHEQDE-NETDSAF
DFILGDETFLFVNSSLKSLNHLLYDEFIRSVLKIVEKLDLTLEKQTVGEQEDGST-ADVW
DFILGDETFLFVNSSLKSLNHLLYDEFIRSVLKIVEKLDLTLEKQTTGEQEDERT-ADVW
DSLLADEAFVFVNSSLQSLNRLLYDEFVKSVLKIVEKLDLTLEKQSVGEQEDENKAAGIW
DSLLADEAFLFVNSSLONLNRLLYDEFVKSVLKITEKLDLTLEKRNVGEHEDENEATGVW
DSILADEAFFSVNSSSESLNHLLYDEFVKSVLKIVEKLDLTLEIQTVGEQENGDEAPGVW
DSILADEAFFSVNSSSESLNHLLYDEFVKSVLKIVEKLDLTLEIQTVGEQENGDEAPGVW
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ELFFSDPNIDLLPTKPKDYHIFLNLVELYRDMLHGPQTPAAVRELFADWIRPYFERFVRQ

IVLSSDPTANLMPNKPKDFIAFINLVDFCSELLP——=——-— SRNPEYFAQWMHPLCHELILQ
IIATSDPAANLYPNKPKDFTAFVNLVEFCSEILP—=——~— KEHIEYFESWVYAFGYELVLQ
IGPTSDPASNLQPKKPTDFIAFINLVEFCRDILP—=——~ DKHVEYFQPWVYSFGYELIIH
VIPTSDPAANLHPAKPSDFSALINLVEFCREILP————— RKHVGFFEPWVYSFAYELILQ
VIPTSDPAANLHPIKPNDFSAFINLVEFCREILP————— KKQVSFFEPWVYSFAYELILQ
VIPTSDPAANLHPAKPKDFSAFINLVEFCREILP————— EKHVEFFGPWVHSFSYQLILQ
VIPTSDPAANLHPAKPKDFSAFINLVEFCRDILP————— EKHIEFFEPWVYSFAYELILQ
MIPTSDPAANLHPAKPKDFSAFINLVEFCREILP-=—-— EKQAEFFEPWVYSFSYELILQ
MIPTSDPAANLHPAKPKDFSAFINLVEFCREILP————— EKQAEFFEPWVYSFSYELILQ
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SLNRPLVSGFVKLIEMGLATAERIGYFRQQEAPSE-——————-— DFRTTOMLLAFYLEQTI

SIRFPLVSGFYKLLSLSMGIAKKTQYFQODVKQCP-KQVGGSTMENACFSLLAKFGKEVCV
STRLPLVSGFYKLLSVVMKNVKKIRYFEGFNSKTYKKAPEDPERLSCFALFAKFGKEVSS
STRLPLISGFYKLLSVTMKIAKKIKYFEGVGPKSLRKATEDPEKSSCFALFAKFGKEVTA
STRLPLISGFYKLLSTIAVKNARKIKYFEGISPKSLKHSPEDTEKYSCFALFAKFGKEVSV
STRLPLISGFYKLLSIAVKNARKIKYFEGVSPKCLKHSPENTEKHSCFALFAKFGKEVSV
STRLPLISGFYKLLSLAVRNAKKIKYFEGVGPKSQKPSPEDPEKHSCFALFAKFGKEVSV
STRLPLISGFYKLLSVAVRNAKKIKYFEGVGMKSQTQAPKDPEKYSCFALFAKFGKEVTV
STRLPLISGFYKLLSITVRNAKKIKYFEGVSPKSLKHSPEDPEKYSCFALFVKFGKEVAV
STRLPLISGFYKLLSITVRNAKKIKYFEGVSPQSLKHSPEDPEKYSCFALFVKFGKEVAV
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ORALYAIGELQLACLRFVLNAPVRLLVDFIEDKTRKQPLMVDVFRTAFRLGRSLLSIARA

-RMKQYKDELLAACLMFILSLHPGMVALDI-=====— KAYIPALQAALRLGLSHAPLATA
-KIRQFKDELLASCLTFVLHLPHDIIMMDI-====—— KAYIPALQIAFKLGLSCPPLADV
-KMKQYKDELLASCLNFLLSLPHDIVMLDI-===—=—— KAYIPALQONAFKLGLSCTPMADL
-KMKQYKDELLASCLTFVLSLPHDIIELDV======— RAYVPALQMAFKLGLSHMPLAEI
—-KMKQYKDELLASCLTFVLSLPPDIIKLDV—-===—=—— RAYVPALQMAFKLGLSHLPLAEI
-KMKQYKDELLASCLTFVLSLPHDITALDV=-=====— RAYVPALQMAFKLGLSYAPLAEA
-KMKQYKDELLASCLTFILSLPHDIIELDI-=====— RAYIPALQMAFKLGLSYTPLAEV
—-KMKQYKDELLASCLTFLLSLPHNIIELDV=-====—— RAYVPALQMAFKLGLSYTPLAEV
-KMKQYKDELLASCLTFLLSLPHNIIELDV=-===—=—=— RAYVPALQMAFKLGLSYTPLAEV
. *k  skk kK .. . . s Kgaokk K .k

ALYSLORIVRFRYPPLRREIRERLLRQVLPLLEPFLRTRDSTQPPAQSLRLAKFKRHRTA

ALDALESWSSF----IPAAILQPHYTDILPHLDGYLKTTSSSEKDDSNMEVTFVSTGSSK
GLDALQDWSTY----IPSDILQPYYKDITIPLLDGYLTTTDISDESLSDLDAVRISRALQK
GLDALEDWSAH----IPRHIMOPYYKDVLPLLDGYLKNSATTVEPQNNWEVRKLSRAAQK
GLHALKEWSVH----IDKSILQOPYYKDILPCLDGYLNTSTLSDETKSHWGLSALSRAAQK
GLHALKEWSVH----IDKSIMQPYYKDIVPCLDGYLNTSTLSDETKSHWEVSALSRAARK
GLNALEEWSVY-—-—-—-ICKHVIQPYYKDILPSLDGYLKTSALSDETRSNWEVSALSRAVQK
GLNALEEWSVC----ICKHIIQPHYKDILPSLDGYLKTSALSDETKNSWEVSAPSQAAQK
GLNALEEWSIY----IDRHVMQPYYKDILPCLDGYLKTSALSDETKNNWEVSALSRAAQK
GLNALEEWSIY----IDRHVMQPYYKDILPCLDGYLKTSALSDETKNNWEVSALSRAAQK
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NVPAVKIERIKQOHRIEQSVDTSELVTFQLRILNFFADLOPNECCWLVVDELELECVHAR

GYGQVLLRLLKKSKRFSL-GDESPIAAVRRRVVRLLGHLGGQ-=====——~— LNRSLVTAV
GFNKHLIQQLKRTKTLSV-KEESSLAAVSNRVVRILGSLGGQ=-=-====——— INRSLVTAT
GFNKIVIQRLRKAKTSSL-DDNPSLEAVRTRVARLLGSLGGQ-======—~— INHNLITAT
GFNRHVVKHLKRTRNSSP-DEALSLEEIRIKVVQILGSLGGQ-=====—=—~— INKSLVTAT
GFNRDVVKLLKRTRNVTS-DEALSLEEIRIRVVQILGSLGGQ-=-—===——— INKNLITAT
GFTKDVLKHLKRTKNISS-NEALSLEETRVRVVQVLGRLGGQ=-=======— INKNLLTAA
GFNQVVLKHLKKTKNISS-NEALSLEEIRIRVVOMLGFLGGQ-=====—=—~— INKNLLTAT
GFNKVVLKHLKKTKNLSS-NEAISLEEIRIRVVOMLGSLGGQ=-======—— INKNLLTVT
GFNKVVLKHLKKTKNLSS-NEAISLEEIRIRVVOMLGSLGGQ=-======—— INKNLLTVT
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ENRGSSSSLTRWDGDSGRSLELRLLCESGTRPCIKLDSIVGRVCELAVECSDRATKLAAC
SAEDMMKRFVAWDCEKRLSFAVPF---KDMKPVIYLDSFLPRVTELALSSSDRQTKVAAC
STEEMIKCHVSWDTEKRLTFDVPF---MDIKPVIYLDTFLPRVTELALSASDRQTKVAAC
SAEEMMKKCVSWDTKNHLSFAVPF---ADMKPVIYLDVFLPRVTDLALSASDRQTKIAAC
S—-GERMKKYVAWDAERRLSFAVPF---REMKPVIYLDVFLPRVTELALSASDRQTKVAAC
S-GERMKKYVAWDREKRLSFAVPF---REMKPVIYLDVFLPRVTELALSASDRQTKVAAC
SPEERARGCVAWDRERRLSFAVPF---MDMKPVIHLDLFLPRVTELALSAGDRHTKVAAC
SSDEMMKKCVAWDREKRLSFAVPF---IEMKPVIYLDVFLPRVTELALSASDRQTKVAAC
SSDEMMKSYVAWDREKRLSFAVPF---REMKPVIFLDVFLPRVTELALTASDRQTKVAAC
SSDEMMKSYVAWDREKRLSFAVPF---REMKPVIFLDVFLPRVTELALTASDRQTKVAAC

. R ss s e sk Kk kk g3 Kkk skkgy | kk kkskkk
ELLHTIVLYLLGISYQDQLA-===—=—=—=—=—— GLTQVCHHLLQLSCDTDLAVCQMFEPLLFQ
ELLHSLVIYMVGKGAQMTED-DKSAPPMYNLHRKVFPVLLRLACDVDQVTROQLFEPLVMQ
ELLHSIVAFMLGKAAQMPDDKKMGSSPMYKLYKRTFPVLLRLACDVDKVTMQLYKPLVMS
ELLHSIVAYMLGKASQMPER-QQGPPPMHQLYKRIFPVLLRLACDVDQVTRQLYEPLVMQ
ELLHSMVMFMLGRATQMPE--GQGLPPMYQLYKHTFPVLLOLACDVDQVTRQLYEPLVMQ
ELLHSMVMFMLGRATQMPE--GQGLPPMYQLYKHMFPVLLKLACDVDQVTRQLYEPLVMQ
ELLHSVVMFMLGKATQMPDG-GQGPPPLYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQ
ELLHSMVMFTLGKATQMPEC-GQGFPPMYQLYKRTFPALLRLACDVDQVTRQLYEPLVMQ
ELLHSMVMFMLGKATQMPEG-GQGAPPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQ
ELLHSMVMFMLGKATQMPEG-GQGAPPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQ
kkkkgek 3 sk | K . kkekokk * kesskkss,
IIHFVTQPSKLGQQGTRALLDCLLDATSNVQHSSTIRDLSVRCLREFLOQWTNRQCGGTHL
LIHWFTNNRKFESQDTVAVLEAILDGIVDP-LDSTLRDFSGTCIQEFVKWSIKQTTPKQQ
LIHWFTNNKKFESQDTVALLEAILAGIVDP-VDSTLRDFCGQCIQEFLRWSIKQTTPEQQ
LIHWFTNNKKFESQDTVTFLEAILSGIVDP-VDSTLRDFCGQCVREFLKWSIKQTTPKQQ
LIHWLTNNKKFESQDTVALLEAILDGIVDP-VDSTLRDFCGRCVQEFLKWSIKQTTPQQQO
LIHWFTNNKKFESQDTVALLEAILDGIVDP-VDSTLRDFCGQCVQEFLKWSIKQTTPQQQ
LIHWFTNNKKFESQDTVALLEAILDGIVDP-VDSTLRDFCGRCIREFLKWSIKQTTPQQQ
LIHWFTNNKKFESQDTVALLETILDGIVDP-VDSTLRDFCGRCIREFLKWSIKQTTPQQQO
LIHWFTNNKKFESQDTVALLEAILDGIVDP-VDSTLRDFCGRCIREFLKWSIKQITPQQQ
LIHWFTNNKKFESQDTVALLEAILDGIVDP-VDSTLRDFCGRCIREFLKWSIKQITPQQQ
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SNDRRKIKCTLLEQLKTHALELNASHRYGSALAFNNLFRLLLQEDFHIVRYSFELMHSYA
EKSPAN-MKSLFKRIYSLALHPSVFKRLGAALAFNSMYRQFREESSLVEQFVFEVLVVFV
AKSPVN-TTSLFKRLYSLALHPNAFKRLGAALAFNNIYREFREETALVENFVFEVLVIYM
EKSPAN-TKSLFKRLYSLALHPSAFKRLGAALAFNSIYREFREENSLVEQFVFEALVVFL
EKSPVN-SKSLFKRLYSLALHPNAFKRLGAALAFNHIYKEFREEGSLVEQFVFEALVTYM
EKSPVN-SKSLFKRLYSLALHPNAFKRLGAALAFNHIYKEFREEGSLVEQFVFEALVTYM
ENSPVN-TKSLFKRLYSFALHPSAFKRLGASLAFNNIYREFREEEALVEQFVFEALVTYM
EKSPVN-TKSLFKRLYSFALHPNAFKRLGASLAFNNIYREFREEESLVEQFVFEALVTYL
EKSPVN-TKSLFKRLYSLALHPNAFKRLGASLAFNNIYREFREEESLVEQFVFEALVIYM
EKSPVN-TKSLFKRLYSLALHPNAFKRLGASLAFNNIYREFREEESLVEQFVFEALVIYM
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IGLIVTEQEQIGLSSEANGGSHGAIVEQYLLALDHLGKLFEQRKALFNGCSSDESARSGR

ESLALAHFDEKSV-==——=———— GTVQQOCCSSLDHLKRIIKHKADSLNINSKRRIPRG--
ESLALSHADEKSL=-=====—=—=—-— GTTQQCSDAVDHLKRIIIRKAASLNKAMKRRVPRG--
ESLALTHTDEKSL—-====—=———-— GTTQQCCDAINHLKRIIKHKAPALNKEGKRRVPRG--
ESLALAHEDEKSL-=====———— GTVQQOCCDAIDHLRRIIEKKHVSLNKAKKRRLPQG--
ESLALAHADEKSL-=====—=—=—-— GTIQQCCDAIDHLRRIIEKKYISLNKAKKRRLPRG--
ESLALAHTDEQSL—-====—=———-— GTVQQCCDAVDHLGRIIEKKHVSLNKAKKRRCPRG--
ESLALAHTDEKPL-=====———— GTIRQCCDAIDHLRHIIEKKHVSLNKVKKRRRPRG--
ESLALAHADEKSL-=====—=—=—-— GTIQQCCDAIDHLCRIIEKKHVSLNKAKKRRLPRG--
ESLALAHADEKSL—-===—=—=———-— GTIQQCCDAIDHLCRIIEKKHVSLNKAKKRRLPRG--
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ROLIPTELGGGEMEHLVRWLFRQCAARQRLYRRKCMELFARLSKTVRDVATAEQFLAKQF
--F-P-ADQSVCLSNVVLWLLTQCGRPQTECRHKSMELFFEFVPLLPGNSSPAMWLDEQL
--F-P-QGSTVCLFDIVLWLLEQCGQPQTECRHKAMQLFFEFVPLLPGNKTPSAWLDDQV
--F-P-ATKSVCLQDVVMWLLVQCGRPQTECRHKAMELFYEFVPLLPGNILH-LLGADVL
--F-P-PLTSLCLLDLVEWLLAHCGRPQTECRHKSMELFYKFVPLLPGNKSPSLWLKDLI
--F-P-PLTSLCLLDLVKWLFAHCGRPQTECRHKSIELFYKFVPLLPGNKSPSLWLRDLI
--F-P-PMASLCLSDVVOWLFTNCGRPQTECRHKSIELFYKLVPLLPGNRSPSSWLRDLV
--F-P-PSASLCLLDMVQWLLAHCGRPQTECRHKSIELFYKFVPLLPGNKSPSLWLKDIL
--F-P-PSASLCLLDLVKWLLAHCGRPQTECRHKSIELFYKFVPLLPGNRSPNLWLKDVL
--F-P-PSASLCLLDLVKWLLAHCGRPQTECRHKSIELFYKFVPLLPGNRSPNLWLKDVL

HE HE L 5 T * ok gekk g : . .
THEQIVSIC—--L—-—-—-—- QOADSLQGIERASTLESLRNEQTNPPIMNISLWLEYFLATVDMY
KQORGPGFLISCLEGGG--—————— LLSQPT---LREIEAPFSIRGTLQWMDLLLAALDCY

KKEGIIFLINRFEGAGHSDGKHMGILNIPT---LHDLHEPFSMHAVLOQWLDMLLAALDCY
KKRDVSFLINKFEGGGSDAKSPSGILSQPT---LRDMQEPFSLLTVMRWMDMFLAALDCY
KKKGISFLINTFEGGASSSDQPAGILAQPT---LVYLOGPISLRGVLOWLDLLLAALECY
KAEGISFLINTFEGGASSSGQPSGILAQPT---LLHLOGPVSLRGMLOQWLDHLLAALECY
QOKEGVPFLVSTFEGGG-ARDQPAGLLAQPT---LRHLOGPFSLRAALQWMDALLAALECY
KNKDTSFLINTFEGGGGSCDRPSGILVQPT---LFHLOQGPFSLRAALQWMDMLLAALECY
KEEGVSFLINTFEGGG--CGQPSGILAQPT---LLYLRGPFSLOATLCWLDLLLAALECY
KEEGVSFLINTFEGGG--CGQPSGILAQPT---LLDLRGPFSLOATLCWLDLLLAALECY

. . . * * . koo ekkoeoo Kk
e o o e e

CWLRREGLVV-DELL-QTLLSRILPAFRYFLRSVVNFTVQEIMSNIEPVES-FQQORSYEQ

NTFTNLRCLOLORILGTCEKSSFLPAVHFFLTELSMQD——==———— IQAARACFRLGNAGQ
NTFIEMRFLKANIILGNADKSSFLKAVHFFIVYLSMED=-====—— IKAAEKFFTVGSKSS
NTFFELRMIKPHEILGVNERSSFLEAVDFFLETIALHD—===——— IHAAEQCFDCRSRGN
NTFIEKETVQGQEVLGAEVQSSLLKSVAFFLESIATHS ——=———— ARAVEQRFGSGAPGP
NTFIEEKTVQVQEVLGTEVQSSLLKSVAFFLESIATCD=====—— ARTVEQRFGTGLTGP
NTFLDAGTLSAAEVLGAETQSSLWEAVAFFLESIALHD—=—=—=——— IAAAQKCFGVGTTGD
NTFIEEKTLKAPDVLGTETQSSLWKAVAFFLDNIAMHD——=————— ITAAEKCFGTGAAGH
NTFIGERTVGALQVLGTEAQSSLLKAVAFFLESIAMHD—-===——— IIAAEKCFGTGAAGN
NTFIGERTVGALQVLGTETQSSLLKAVAFFLESIAMHD——=————— IIAAEKCFGTGAAGN
. . ° % * e . ok o . *

-RMSADKFVRFDALKSAVVVQVVDMLVLLLTRHSEDTVCSAVVLELWODQATIEFLLALL
SHFSPRETEQYNYSKCSIIVRMLEFSTMVLOQKCPODL-WKLMEKDVFNS-SLFTLVVLAV
-IFSPHEIEEYNYSKCTIIVRIIEFITMFIEICQQODS-WKILENSVFNE-TMWELIAVTV
-IFSPQEREVYNYSKCTIIVRIMEFVTMILEICQQODF-WKLLEKELLNA-NFIELLVMTV
--PSLHEEEKYNYSKCTVLVRIMEFTTTLLIASP-ED-CKLLEKDLCNT-NLMQVLVKMI
--PSVQEEEKYNYSKCTVLVRIMEFTTTLLVTFP-ED-CKLLEKDLCNT-KLMKVLVKML
-RPSPQEGDRYSYSKCTVVVRVLEFSTTLLGTCP-DG-WKLLGKDSCSA-DLMRLLVRTL
-RPSPQEGERYNYSKCTIVVRIMEFTTTLLNTSP-DG-WKLLEEDLCNNKNFMTLLVKIL
-RTSPQEGERYNYSKCTVVVRIMEFTTTLLNTSP-EG-WKLLKKDLCNT-HLMRVLVQTL
-RTSPQEGERYNYSKCTVVVRIMEFTTTLLNTSP-EG-WKLLKKDLCNT-HLMRVLVQTL
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LKPHRLGQYCNFSTHHEVEGDRHLWAQLETLVLQLIERS-SEPIGORFTIALTEQLILVM

CEPSSIGFN-======—— MADLEVMTHLPEVCFPLLKALASAPYRTQLESCIRMRIT--K
CDPSSIGFN-====—=——— TADVEVINNLPNICIKLLKSLGKTTYRSALEASLKKRVT--Y
CDPSHIGFN-—=——=———- TADVQVMKNLPDISVRLLKALMKSPYKEYLQLCLKKRIT--P
CEPMSLGFN=-======—— IGDVQVMNHLPSICVNLLKALRKSPYRDMLETHLKEKVT--V
CEPLSIGFN-====—=——— IGDVQVMNHLPSICVNLLKALRKSPYRDKLETHLKEKVT--A
CAPSSVGFN-===—=———— VGDVRVMEQLPDVCVALLRALKTSPHQODMLEARLREEVT--A
COPSSIGFN=-======—— IGDVLVMNHLPDVCVNLMKALKKSPYKDTLEMCLKEKIT--V
CEPASIGFN-===—=———- IGDVQVMAHLPDVCVNLMKALKMSPYKDILETHLREKIT--A
CEPASVGFN-—=—————— IGDVQVMAHLPDVCVNLMKALKMSPYKDILDTHLREKIT--A
* * %k * . * . * o . .

EDVSERMRTLLIQRTIHAEDQKLAKGLRFITAKHLRNRTLLAGT---AKDRRIPLAACRLL
QOSVEELCAIDLYETDTRNSHASMNL-LLSACRQLHQOSGLLNSVLHSQDASYGCSLGSKLL
QOSIEELCSVDLYDPEARFDRVKLCS-MLSACKQLYKAQFLNSIVTEQVGG--IRFGSKLL
QOSFEDLCSVDLFNSDARFDQVRFSA-VLSACKQLOKSGLLHSVLHSQDERPHPSIGSKLL
QOSVEELCSINLCSSGARQERSKLLS-ILSACKQLHKAGFSHVISPSQSTALNHSVGMRLL
QOSVEELCAINLCSSAACQERTKLLS-LLSACKQLHKAGFSHIISASQSTALNHSIGMRLL
ESIGELCAVDLYGPDAHMKRARLAS-LVLACKQLHKAGFLHVIMPSQSADEQHSLGMKLL
OSIEELCAVDLYGPDAYVDRATLAS-VVSACKQLHRAGVLHVVLPSQSADQRHSVGIKLL
QOSIEELCAVNLYGPDAQVDRSRLAA-VVSACKQLHRAGLLHNILPSQSTDLHHSVGTELL
QOSIEELCAVNLYGPDAQVDRSRLAA-VVSACKQLHRAGLLHSILPSQSTDLHHSVGTELL
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ODCYEAIGQ--ESVC-LVLSPSATRFGTIVLEAIFGLADSTGHGDDMDGLVEFVIS——---

TSVYKSIAPGTDRKSLPSMDVGSRKLADRLVQLSFCLGDQS-=—=—=— EQTVGLLLNTITL
SVVYKGIAPTSERKSLPSLDISSKRLAEGLLELAFMFGRQC—————- EELVSLLLNTVIL
SVVYKSTIAPGSERSSLPAVDISSKRLADRLLOQLAFAIDDQC—-————— EELVSLLLNTVVL
SLVYKGIVPAEERQCLQOSLDPSCKSLANGLLELAFGFGGLC—==—=-- DHLVSLLLNSAML
SLVYNGIAPAQEKQYLOSILDPSCKSLASGLLELAFAFGGLC————-- EHLVSLLLNSSML
SLVYKSIAPGHEGLSLSSLDPSCRRFARELLELAFACGGLC-====— ERLVGLLLDTAVV
FLVYKSIAPGDEREYFPSLDPSCKRLASGLLELAFAFGGLC-——=—-— EHLVDLLLDTAVL
SLVYKGIAPGDERQCLPSLDLSCKQLASGLLELAFAFGGLC————-- ERLVSLLLNPAVL
SLVYKGIAPGDERQCLPSLDLSCKQLASGLLELAFAFGGLC—=—=—=—— ERLVSLLLNPAVL
ke % . * . * o o

-CSLS--EDMLOPNIRHGEHFLVCFGGAVYELFLONPSNCLPMLLKALKPENFSFIVRFL
SVPLSGSLNPHFLSFSHGEYFYSLFQTSLNTELLRSVDRSVPLLLSS-ANQNPSMVSVLL
SVPLSGLSQSNAINFSHGGYFYTLFAETINTELLNNLDTAVVELLKS-SVEDPKMVSCVL
SVPLSKASERNFVDFSHGQYFYSLFSDTINQQLLKNLDVIVIHLMES-SVSNPOMVGSIL
STQYLGSSQRN-ISFSHGEYFYSLFSEVINSELLKNLDIAVSRLMES-SSDNPKMVSTVL
STQYLGSSQRN-ISFSHGEYFYSLFPEVINTELLKSLDVTVSRLLES-SSDNPKMVSTIL
STPSSGGTQRNVVSFSHGQYFYNLFSETVNTELLRNLDLAVSELMKS-SMGNPKMVSTVL
SMPASGESQRNMVSFSHGEYFYSLFSEIINTELLRNLDMTVLKLMKS-SVDNPKMVSAIL
STASLGSSQGSVIHFSHGEYFYSLFSETINTELLKNLDLAVLELMQS-SVDNTKMVSAVL
STASLGSSQGSVIHFSHGEYFYSLFSETINTELLKNLDLAVLELMQS-SVDNPKMVSAVL
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CNLMDYSYRKQAANTDSLKCLVEMLLAGGWSPLFECSRLOSNQFGACDVQLIELMSSVAM
NGMLDHSFRERSVRKSQGSQLAEQVL-KGWDLLRPWWDGPA-ATPESKTSVLSLLAKVLQ
NGMLDQSFROQRTIRKQQGAKLVNAVL-QNWKRLDSWWCKD--SSPESKMAVLTLLAKVLQ
NGMLDQSFRERTIRKQQGVKLVTAVL-RNWKRLDSWWAKD--SSPESKMAVLTLLAKVLQ
NGMLDTSFRDRAVQKHQGLKLATAIL-QNWRKCDSWWAPD--SAPESKTTVLSLLAKMLQ
NGMLDMSFRDRAVQKHQGLKLATAIL-QNWRKCDSWWAPD--SAPESKTTVLSLLAKMLQ
NGLLDQSYRDRASQKHQGLKLVSTIL-QSWGCCSTWWAGD--ATPDSKTAVLTLLAKILQ
NGMLDQSFRDRASRKQQGLKLASTIL-HNWKKWDSWWAKD--SAPESKTAVLTLLAKILQ
NGMLDQSFRERANQKHQGLKLATTIL-QHWKKCDSWWAKD--SPLETKMAVLALLAKILQ
NGMLDQSFRERASQKHQGLKLATTIL-QHWKKCDSWWAKD--SPLETKMAVLALLAKILQ
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I-CPFPLNEIHHRVGPTYGRWLTELIGSTRSELSIELKAKAIVLLPTLLGPNGAPEAESH
IDSSVCSNTSHPAFNAVFTTFT-AL--LTDVSMPLNLKSQALIMLPFFTALPSMP—————
IDSSVCFDINHLAFAEVFRTYT-SI--LTDOQTLGLNLKSQAIIILPFFTKLTGGK-——---
IDSSVSFNTSHEAFTAVFDTYT-SL--LTDONLGLNLKGHAVIILPFFTNLSGEK-——---
IDSALSFDTNHSSFSEIFTTYA-SL--LADTKLGLHLKGOAIILLPFFTSLREGS——-—-
IDSTLSFDTNHSSFSEIFTTYA-NL--LADTKLGLHLKGQAVILLPFFTRVTEDR-——---
IDSSVSFNTSHSAFPEVFTTFV-SL--LGDPKLDLHLKGQOAVALLPFFSSLTGDR-—-—---
IDSSVSFNTNHSAFPEVFTTYT-SL--LADSNLGLHLMGOAVILLPFFTNLTGGN=-——-—-—
IDSSVSFNTSHGSFPEVFTTYI-SL--LADTKLDLHLKGOQAVTLLPFFTSLTGGS———---
IDSSVSFNTSHGSFPEVFTTYI-SL--LADTKLDLHLKGOAVTLLPFFTSLTGGS———--
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WAEVENALEALQTKHFPLRSAEFPPNSPERIGYLNCLERLLDAMVISRSPLLLKAIIQMT
LEELRRALESLVATHFPMQSDEFPRGSLQCNNYMDCIRKFLEALQLSQSPLLLKLMARVL
LTELKNTLDLFVASNFPMKCDEFPRGTLKFNNYVDCIKKFLDALELSQSPMLLQLMTEIL
LHDLKNALDQLVAFNFPMSSDEFPKGTLKHNNYVDCTKKFLDALELSQSPMLLQLMTEVL
LENLKHILEKLIVCNFPMKSDEFPPDSLKYNNYVDCMKKFLDALELSQSPMLFQLMTDIL
LGDLKHILEKFIVLNFPMKSDEFPPDSLKYNNYVDCMKKFLDALELSQSPMLLQLMTDIL
LOQELRHILEKLIVSHFPMRSGEFPPGTLRYSNYVDCMKKFLDALELSQSPMLMELMTEVL
LEDLEHVLEKLIVSNFPMKSEEFPVGTLRYSNYVDCMKKFLDALELSQSPVLLQLMAETIL
LEELRRVLEQLIVAHFPMQSREFPPGTPRFNNYVDCMKKFLDALELSQSPMLLELMTEVL
LEELKRVLEQLIVAHFPMQSREFPPGTPRFNNYVDCMKKFLDALELSQSPMLLELMTEVL
*e o5 . JR¥g kAR : ook sekgkhy gkgkhgkgg :

APDGDGHIAETELRTAIERFFADQPHEVQCKRLLELWELFANHA-YAPVVRETILRRYLC
CRDK-KHIMEELFQACFQKIAHQSYLGKQVLLLSSTYQSFQAKEVPSNFMLMGLIDRVLL
CRDE-RHFMEELFQSSFKKVIERSSCDAQVILLNTLHNMFTSESVMLNGTLOSLTNRCLL
CRDH-RHSMEDLFQASFKRISRRSSTDKQVVLLDTVHKMFQNEDLLSNIVRQAFVDRSLL
CREQ-RHIMEELFQTTFKRIARQSPCVTQLNLLESVYTMFRKADLPSNVTRQAFVDRSLL
CREQ-QHIMEELFQTTFKRIARRSPCVTQLNLLESVYTMFRKGGLLSDVT-QAFVDRSLL
CREQ-QHVLEELFQSTFRKIARKSSCATQLGLLESVYRKFSRDDLLPSATRQAVVGRALL
CREQ-QHVMEELFQSTFKKIARKSSCVTQLALLESVYRMFKRDDLLSNVTRQAFVDRSLL
CREQ-QHVMEELFQSSFRRIARRGSCVTQVGLLESVYEMFRKDDPRLSFTRQSFVDRSLL
CREQ-QHVMEELFQSSFKRIARRGSCVTQVGLLESVYEMFRKDDPRLSFTRQSFVDRSLL
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TALWHCRYDSIVQFYTRIIRALSHNTMVEINGRTGWALEHALIDRAASYRLVEHYAALLP
PLASHCSPQALSQFFISNIADIMTTLOTRFTKSVESVFESQIMMKIGCCKLLEVLYSRLP
TLLWNCSGDALLVFFTNIICLAMDTLKSRFTKVSEAAFENQITKKWGYYKMLEVLYSRLS
TLMSHCSLDALREFFCKIIVQAMDTLNSRFTKSNECVFDTQITKKMGYYKMLEVMYIRLS
TLLWHCDLDTLKEFFSRIVVDAIDVLKSRFTKLNEFTFDTQITKKMCYYKMLAVMYSRLL
TLLWHCDLDTLKEFFSRIVVEAIDVLKSRFTKLND-TFDTQITKKMCYYKMLAVMYSRLL
TLLRHCGLGALRDFFSRTVVEAIDVLKSRFTKLNESAFDTQITKKMGYYKMLEVMYSRLP
TLLWHCGLNALREFFGKIVVETIDVLKSRFTKLNESTFDTQITKKMGFYKMLDVMYSRLS
TLLWHCSLDALREFFSTIVVDAIDVLKSRFTKLNESTFDTQITKKMGYYKILDVMYSRLP
TLLWHCSLDALREFFSTIVVDAIDVLKSRFTKLNESTFDTQITKKMGYYKILDVMYSRLP
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KOILTGDNCPVAQELYGSAHDTLGAPVRGORLIGDFSKRAHGVRRVALPTNDRTLAELFR

KEEVYSKNSAINQAFCGTGCA-————- EGNELSKNLLKSCFEAFT-ENMTGEMVLLELRR
KDDICS—---KVNNAYHVSSNP-————- EGNELTKALIKLCYDTFT-ENMCGETQLLEKRR
KDDVHSKDSKINQAYRGSVSV——=———-— EGNELTKALIKLCYDAFT-ENMAGENQLLEKRR
KDDVHSKEAKINQAFHGSRVA—-————— EGNELTKTLLKLCHDAFT-ENMVGESQLLEKRR
KDDVHSKESKINQAFQGSCVA-————- EGNELTKTLLKLCHDAFT-ENMAGESQLLEKRR
KDDVHSKESKINQVFHGSSVT—————- EGNELTKTLIKLCHDAFS-ENMAGEAQLLERRR
KDDVHSKESKINQVFHGSCIT—-————- EGNELTKTLIKLCYDAFT-ENMAGENQLLERRR
KDDVHAKESKINQVFHGSCIT==—=—-- EGNELTKTLIKLCYDAFT-ENMAGENQLLERRR
KDDVHAKESKINQVFHGSCIT—————- EGNELTKTLIKLCYDAFT-ENMAGENQLLERRR
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KYQCAAYRALVALISNTNEDARMYSVLLFRESREKGEFLWRHLIDCSNEELYLEGTQEQE
QFHCAAYNCAIALISCSFNETKFYQGFLFTEKPDKNQFIFDNLIDSQRVYNFPIEID—-—-
QYHCAAYNCAISLISCVFSELKFYQGFLFTEKKEKNLLIFENLIDLQRSYTFPIEVE-—-
QYHCAAYNCAIAVISCVFTESKFYQGFLFTEKSEKNLLIFENLIDLKRQYVFPVEIE--~-
LYHCAAYNCAISLISCVFNELKFYQGFLFNEKPEKNLFIFENLIDLKRCYTFPIEVE—-—-
LYHCAAYNCAISLISRVFNELKFYQGFLFSEKPEKNLFIFENLIDLKRCYTFPIEVE-—-
LYHCAAYTCAIALVRCVFTELRFYQGFLFSEKPEKNLLIFENLIDLKRCYTFPIEVE---
LYHCAAYNCAISVICCVFTELKFYQGFLFSEKPEKNLLILENLIDLKRCYTFPIEVE—-—-
LYHCAAYNCAISVICCVFNELKFYQGFLFSEKPEKNLLIFENLIDLKRRYNFPVEVE—-—-
LYHCAAYNCAISVICCVFNELKFYQGFLFSEKPEKNLLIFENLIDLKRRYNFPVEVE---
HE R I B I HEEE L L L A HH JKEX H H
OLSRTFEKRVAIRREGGGGGDPAQRKPALKDPGLSVVMESSLSQQVFRFDMSHSVVLSAR
VPIERKKKYVMIRKEVSGENGGDSDAPVY-LSSQSYMADSSLSEEMSQFDFSTGVQSFSY
VPMERKKKYFAIRKEARDASSADSDEPRY-LSSQSYMADSSLSEEMSQFDFSTGVQSFSY
VPLERKKRYIAIRKEAREAWNDGQDEPKY-LASASYMMDSSLSEEMSQFDFSTGVQGFSY
VPMERKKKYIEIRKEARDAANGASGSPHY-MSSLSYLTDSSLSEEMSQFDFSTGVQSYSY
VPMERKKKYVEIRKEARDAANGASGNPRY-MSSLSYLTESSLSEEMSQFDFSTGVQSYSY
VPMERKKKYIEIRREAREAANEDSGGPQY-MSSLSYLADSSLSEEMSQFDFSTGVQSYSY
VPMERRKKYIEIRKEAREAVNGDSDGPHY-LSSLSYLADSSLSEEMSQFDFSTGVQSYSY
VPMERKKKYIEIRKEAREAANGDSDGPSY-MSSLSYLADSTLSEEMSQFDFSTGVQSYSY
VPMERKKKYIEIRKEAREAANGDSDGPSY-MSSLSYLADSTLSEEMSQFDFSTGVQSYSY
s . **:* * * H :*:**::: :**:* _* .

EVAQKDAA—-—————- ELAKRQQOGTLSNVSLERTKINRHEIMATVCGCIRHMAATKVP———
NSQONPSGVSSSSRMRER-KEVLSQDETVELEMDELNQHECMANMTALLRHMQRNNITPKV
SSQODKMLSQSASRKKELITEGKTFDDVMEFEMDELNQHECMAAMTGLIKHMNSSEITPKV
SSQDVTASSAHFRRKET-SEYMVLNDEMELEMDELNQHECMAPLTTLIKHMQRNQITPKV
SSQODRKPTTGHFQRREH-QDSMTQDDIMELEMDELNQHECMAPMIALIKHMQRNVIAPKG
SSQODRKPTTGHFQRREH-QDSMAQDDIIELEMDELNQHECMAPMTSLIKHMQRNVIAPKG
GSQDPQSSAGHFRRRER-QDPDGPGDVLDLDVDELSQHECMAPLVALVQHMQRLEAALPG
GSQODPKSTHGHFRRREH-KDPMVQDAVLELEMDELNQHECMATMTALIKHMQORNQIL-SK
SSQDPRPATGRFRRREQ-RDPTVHDDVLELEMDELNRHECMAPLTALVKHMHRSLGPPQG
SSQDPRPATGRFRRREQ-RDPTVHDDVLELEMDELNRHECMAPLTALVKHMHRSLGPPQG
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-------- LDSVVHFLVGSLADAGQQKNVRLFLAKVIDNCRNELQPHAALLIGPLMQLIV
EEGVRPSDLPPWMKFLQGKLDNPSTPLNIRLFIAKLIINTEEIFRPYAKHWLGPLMQLVV
EEGASPQDLPPWMKFLHGKLGNTSTPLNIRLFIAKLIVNTEEVFCPYAKFWIGPMLQLIV
EEGVIPVDLPLWMKFLHSKLGNPSVPLNIRLFIAKLIVNTEDVFRPYAKQWLGPMLQLVV
EEGSIPKDLPPWMKFLHDKLGNASVSLNIRLFLAKLVINTEEVFRPYAKHWLSPLLQLAV
QEGSISKDLPPWMKFLHDKLENASVSLNIRLFLAKLVINTEEVFRPYAKHWLGPLLQLAV
EEGSVPRNLPPWMKFLHDKLGNPSVSLNIRLFLAKLVVNTEEVFRPHARHWLGPLLQLVV
DEGSVPRNLPPWMKFLHDKLGNPSVSLNIRLFLAKLVINTEEVFRPYAKYWLSPLLQLVV
EEDSVPRDLPSWMKFLHGKLGNPIVPLNIRLFLAKLVINTEEVFRPYAKHWLSPLLQLAA
EEDSVSRDLPSWMKFLHGKLGNPIVPLNIRLFLAKLVINTEEVFRPYAKHWLSPLLQLAA
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DGYI-FRGLNPLVTDLIALVLEWNASGEARRSLREGATGEIASLASVLLRFIMKHACPQQ

SSSNGGEGIHFMVVDIVVTVLSWASVASPKGNTR-————— DEVLVNRLLGFLFKNCFHS-
SGNNGGSGIHYMVIETLVTILSWSSIATPKGLAK-————- EEILANRLLEFLMKNVFHE-
SGDNGGEGIHYMVVEIAVTVLSWTSVTTPKGNIK-————- DEILANRLLEFLMKNAFHQ-
CENN-REGIHYMMVEIVATILSWIGLATPTGVPK-——=——— DEVLANRLLRFLMKHVFHP-
CENI-GEGIHYMIVEIVATILSWIGLATPTGVPK-————- YEVLANRLLYFLMKYVFHP-
SENNGGDGIHYLVVEIVATVLSWTGIATPVGVPK-————- DEVLANRLLHFLMKHVFHQ-
SENNGGEGIHYMVVEIVVTVLSWTGLATPVGVPK-————- DEVLANRLLHFLMEHVFHQ-
SENNGGEGIHYMVVEIVATILSWTGLATPTGVPK—————- DEVLANRLLNFLMKHVFHP-
SENNGGEGIHYMVVEIVATILSWTGLATPTGVPK-————- DEVLANRLLNFLMKHVFHP-
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SARKMAVLRLNLELIQEVIVQOWHEALTVPAELLFEMVSHRQPTEDRSQLOQLIAGLQLGTI
—-—--KRAVFRHNLEITRTVVECWKDCLTIPYDLIYERFAGTDPNSKDNS----VGIQLLGI

-—--KRAVYRHNLEIIKTVLECWKECLSIPYMLIYEGFSGTDPNTKDNS----VGIQLLGL
———-KRAVFRHNLEIIKTVIECWKNCLSIPYSLIFEKFSSGDPDTKDNS----VGIQLLGI
—-——-KRAVFRHNLEIIKTLVECWKECLSIPYRLIFEKFSHKDPNSKDNS----VGIQLLGI
—-—--KRAVFRHNLEIIKTLVECWKECLSIPYRLIFEKFSNKDPNSKDNS----VGIQLLGI
—-——-KRAVFRHNLEIIKTLVECWKDCLSVPYRLIFDKFSSKDPNSKDNS----VGIQLLGI
-—-=-KRAVFRHNLEIIKTLVECWKDCLSVPYRLIFEKFSSKDPNSKDNS----VGIQLLGI
—-—--KRAVFRHNLEIIKTLVECWKDCLSIPYRLIFEKFSGKDPNSKDNS----VGIQLLGI
—-—--KRAVFRHNLEIIKTLVECWKDCLSIPYRLIFEKFSGKDPNSKDNS----VGIQLLGI
* kk Kk kkkeks s Kkss ks

VLLKGRGKLVPWMESTKODYLRAVLRCLDLPDS-TSFKSAALLLGHSLAHIYPDGFPEPE
VMANNLPPYDAACGIEHDRYFQSLANNLSFIRYKEVYSAAAEVIGLILNYMTERE-————
VLANNFSPFDQKCGIDAERYFQCLANNLALTRFKEVYIAAAEVIGLVLHYIYHNE-———-
VLANNLPPFDLKCEIDRVRYFQALVSNMGLLRYKEVYAAAAEVLGLALQYIAERQ—-———-
VIANNLPPYDPNCDITSAMYFEALVNNMSFVKYKEVYAAAAEVLGLILQYITERK-————
VVANNLPPYDLKGDITSAMYFEALVNNMSFVKYKEVYAAAAEVLGLILQHVTERK-————
VMANNLPPYDPKCGVESVRYFEALVSNMSFVRYKEVYAASAEVLGLVLRYLSGRE-———-
VMANNLPPYDPKCGIERIKYFEALVSNMSFVKYKEVYAAAAEVLGLTLRYITERE-————
VMANDLPPYDPQCGIQSSEYFQALVNNMSFVRYKEVYAAAAEVLGLILRYVMERK-————
VMANDLPPYDPQCGIQSSEYFQALVNNMSFVRYKEVYAAAAEVLGLILRYVMERK—-———-
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OOTGELET-FHTECIAKLTSIQ-REYDRKFAEVLYETAKGFPSIADPFLSVLSYRFPSAS
—-—-NQIEGTLFNITVTKLMDLRKKEVDDKFIVCLSKVSKHFPPLVDRFINPVFYLLPKLH
——-KRTDAPIFDYVVKELKRHQTSNKEDKFIMCLNKVVKNFPPFADRFMTVVLYLLPKLH
—-—--NILEDPVYDCVIKQLKRHONT-QODKFIICLNKVVKNFPPLADRFMNAVFFLIPKLH
—-—--HVIAELVCELVIKQLKQHONT-MEDKFIVCLNKIAKGFPPLADRFLNALFFLLPKFH
—-—-HVIAESVYELVVKQLKQHONT-MEDKFIVCLNKIVKGFPPLADRFLNALFFLLPKFH
—-—--KMLEESVHELVVKQLKRHONT-LEDKFIVCLSRATKNFPPLADRFMNSVLFLLPRFH
——-NILENVVYELVIKQLKQHONT-MEDKFIVCLNKVVKNFPPLADRFMNAVFFLLPKFH
—-—-NILEESLCELVAKQLKQHONT-MEDKFIVCLNKVTKSFPPLADRFMNAVFFLLPKFH
---NILEESLCELVAKQLKQHONT-MEDKFIVCLNKVTKSFPPLADRFMNAVFFLLPKFH
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GGEKRLYLELLLGGRLEKFNDELYRELASMELTLLL--ODGELQLPTLHLLNRSLSLVRE
GMLKTHCLECVLSRADV--IPEIFLHLKTKGLSQIMSHKDEGRQRVCLDIIHKILACLKP
GVLKTQCLELIMHRAED--IPDLFIELKNKEFCQIMNSRDDERQKVCLDIIYKILSKLKP
GVMKNYCLEVIMCRAEE--IPDLYLQLKSKDFIQIMKHRDDERQRVCLDIIYKMLSTLKP
GVMKTLCLEVVLCRAEE--ITGLYLQLKSKDFLOQVMRHRDDERQKVCLDIVYKMVAKLKP
GVMKTLCLEVVLCRAEA--ITGLYLQLKSKDFLOQVMRHRDDERQKVCLDIIYKMVAKLKP
GVMKTLCLEVVLCRAEE--TPDLYLQLKSKDFVQVMRHRDDERQKVCLDIISKMMARLRP
GVMKTLCLEVVLCRAEE--ITNIYLELKSKDFIQVMRHRDDERQKVCLDIIYKMMAKLKP
GVLKTLCLEVVLCRVEG--MTELYFQLKSKDFVQVMRHRDDERQKVCLDIIYKMMPKLKP
GVLKTLCLEVVLCRVEG--MTELYFQLKSKDFVQVMRHRDDERQKVCLDIIYKMMPKLKP
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LEHLQQLVEPIGRVATEPSTPNEARAVAFEILIYIHEHRSAELSEECRTS—————— VWRN
E-ELKEILGAVTAFASHPSP--VCRERMYDILMWIQDNYSDSESREDSTSVEVLSVARET
A-ELHEFMSSIAAFNSHSFP--VCRERMYEIFMWIYDNYRDQESQSDSKSVEVFSMAKEG
P-ELKELLPGVTGFISHPSV--ICROQRMYDILMWIYDNYSDPESQADGDSQEVLSLAKEI
I-ELRELLNPVVEFVSHPSP--TCREQMYNILMWIHDNYRDQESQNDEDSQEIFKLAKDV
T-ELRELLNPVVEFVSHPSP--TCREQMYNILMWIHDNYRDPESQMDEDSQEIFKLAKDV
A-ELRELLSAVVEFLAHPAV--LCRERMYAILMWVHDNYRDPESQADEDSREVFKLAKDV
V-ELRDLLNSVVEFISHPSP--VCREQMYNILMWIHDNYRDPESQADDDSREVFKLAKDV
V-ELRELLNPVVEFVSHPST--TCREQMYNILMWIHDNYRDPESETDNDSQEIFKLAKDV
V-ELRELLNPVVEFVSHPST--TCREQMYNILMWIHDNYRDPESETDNDSQEIFKLAKDV
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LIRGLCGSHETELGSGSIRGRILEYLTYSGKLPSDVKERFLFVLAQLYDPTVEGEFLGNA

LLOGLTDEN-————— YGLOLYVRNFWSHESRLPPETLERMLVVLKSLYSSRIEEQFLSLA
LLOQGLVDDN—-————-— SELQLIVRNFWSDETRLPSNTTERMLAILSSLYSTKIEKHYLSLA
LLOGLIDEN-————— AELQLIVRNFWSDETRLPANILDRMLMLLNSLYSAKIETQYLSLI
LIQGLIDEN-————— VGLOQLITIRNFWSHETRLPSNTLDRLL-ALNSLYSPKIEVHFLSLA
LIQGLIDEN—-——-——- LGLQLIIRNFWSHETRLPSNTLDRLL-ALNSLYSPKIEVHFLSLA
LIQGLTDEN—-——-——— PGLQLTIRNFWSHETRLPSNTLDRLL-ALNSLYSPKIEVHFLSLA
LIQGLIDEN-————— AGLQLITIRNFWSHETRLPSNTLDRLL-ALNSLYSPKIEVHFLSLA
LIQGLIDEN-——-——- PGLQLIIRNFWSHETRLPSNTLDRLL-ALNSLYSPKIEVHFLSLA
LIQGLIDEN-——-——-— PGLQLIIRNFWSHETRLPSNTLDRLL-ALNSLYSPKIEVHFLSLA
*gokw . HH HEHH HE A HA S H HA

VALLLDPAIRCRESKDRLFLHEYLNADVKFCEYTIETAARQRHTMTLLTPMFAETSQOQORQ
TDLLLEMTSHSPDFTRNMFEFP--LSECKFQDYTIDSNWRMR--STVLTPMFMETQATQG
TNLLLEMTSKSPDYLRKMFEHP--LSECKFQDYTIDSSWRLR--STVLTPMFVETQLSQS
TNFLLEMTSKSPDYSRKIFEHP--LSECKFHDFVIDSSWRYR--STMLTPMFVETQASQS
TNFLLEMTRMSPDYLNPIFEHP--LSECEFQEYTIDPDWRFR--STVLTPMFIETQASPS
TNFLLEMTRMSPDYLNPIFEHP--LSECEFQEYTIDPDWRFR--STVLTPMFIETQAFPS
TDFLLEMTSLSPDFRTSLFEHP--LSECEFQEYTIDPDWRFR--STVLTPMFVETQASQS
TDFLLEMTSLSPDYANPVFEHP--LSECEFQEYTIDSDWRFR--STVLTPMFIETQASQS
TNFLLEMTSMSPDYPNPMFEHP--LSECEFQEYTIDSDWRFR--STVLTPMFVETQASQG
TNFLLEMTSMSPDYPNPMFEHP--LSECEFQEYTIDSDWRFR--STVLTPMFVETQASQG
ckky e .o s * s sk sa ks * % Kekkkkk *k

LOSFITGRGSQMEQLIRATQLGGLDSAAQKQLPFEPTQDPGRLSKGNETFAMPT---Q0QH

AEAA--—-GSQ-————— AATVRGQIRATQTSLEFSQTLAPGRRSAYNWLTGSSVDTLADY
MQRS----RM-QGTMEADEPEGGQLRATQQHFQFTPTONIGGRS SEFNWLTGSSMDTLADY
TNRN----SSQERSLSISGSVGGRVRATQRQYEFTPTONVSGRSSFNWLTGNSIDTLAEY
ILHT----QTQEGPLSDQRQKPGQVRATQQQYDFTPTQASVERS SFDWLTGSSIDLLADH
TLNT----QTQEGSPSDRROKPGQVRATQQQYDFTPTQTSVERSSFDWLTGSSIDLMADH
TLOA----RTQEGSISARRAMAGQVRATQQQOLDFTPTQSAGGRVLSHWLTAGSTDPLGGS
TLQOT----RTQERSLPAQGVMARQIRATQQQYDFTPTQTADGRSSFNWLTGSSIDPLVDY
TLQT----RTQEGSLSARWPVAGQIRATQQQHDFTLTQTADGRSSFDWLTGSSTDPLVDH
TLQT----RTQEGSLSARWPVAGQIRATQQQHDFTLTQTADGRSSFDWLTGSSTDPLVDH
* o % * *
TLL-———— FESSALQLNRRSQRT————————— e —m = — GSS———TDTA-—————=— AQ
SLSS--DSLSSLLVFDKKRSERPQ-AAWRAVGAGFGSKRLTATSDDTDSRTAGQSLKIDM
SVESP-ESLPSALLFVNKRNEKVRRGPLKPLGPNFGTQKLGLPGHVTESKTK-S—-—-1IE
TVPSSSESLSSSMLLVNKRSEKFKQAAFKPVGPDFGKKRLSLPGDKVDSKTK-G--—-ID
TVFSS-ETLSSSLLFSHKRTEKSQRMSCKSVGPDFGTKKLGLPDDEVDNQVKSG——-—~TP
TVFSS-ESLSSSLLFSHKKSEKSQRVSWKSVGPDFGTKKLGLPGDEVDNQVKSG—-—-TH
LAPTA-EASSASLLFAHKRPERPRGTPLKPVGPEFGKKRLGLLEDEVDDGAQ-G--—-KN
TVSSS-DSSSSSLLFAQKRNEKSQRAPLKSVGPDFGEKKLGLPGDKVDNKAK-G--—-ID
TSP————— SSDSLLFAHKRSERLORAPLKSVGPDFGKKRLGLPGDEVDNKVK—-G-———-AA

TSP————— SSDSLLFAHKRSERLQRAPLKSVGPDFGKKRLGLPGDEVDNKVK-G-—-—--AA

ODRGFERLRKRILKDSATNRQQQTAWAVSRHYASQRORTEQRRDSTSKVTLYRRYRLADY
RRADILRLRRRFLKDKEKESIKFAKKEIHSQRTERERRADLKIRQDAQVTLYRSYRVGDL
ERSEILRLRRRFLKDREKLSLIYARKGTAEQKREKAIKIEQKLKQDAQITLYRNYRHGEL
ERAEILRLRRRFLKDQEKVSLIYARKGVAEQKREKEMKSELKMKFDGQVTLYRSYRVGDL
SQADILRLRRRFLKDREKLSLLYAKRGLMEQKLEKDIKSEFKMKQDAQVVLYRSYRHGDL
SQTEILRLRRRFLKDQEKLSLLYAKRGLMEQKLEKDIKSELKMKQDAQVVLYRSYRHGDL
NRAEILRLRRRFLKDQEKLSLIYARKGVVEQKREKEIKSELKMKHEAQVVLYRSYRRGDL
NRTEILRLRRRFIKDQEKLSLIYARKGIAEQKREKEIKSELKMKHDAQVILYRSYRQGDL
GRTDLLRLRRRFMRDQEKLSLMYARKGVAEQKREKEIKSELKMKQDAQVVLYRSYRHGDL
GRTDLLRLRRRFMRDQEKLSLMYARKGVAEQKREKEIKSELKMKQODAQVVLYRSYRHGDL
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PDLOINLLAFLLPLOALCRRDTTCARQTFVAIFNGLVECLLVGDSEGRTGRMVGDEWDRF

PDIQIQFSSLIAPLOALAQRDATLAKQLFSSLFAGVLVEMERLKSNKETAD—=====—— I
PDIQIAYSNLIAPLOALAQRDPTMAKLLFSSLFSGILSETAS-————— NAS—==—=—=——— L
PDIQIEHCSLIAPLQGLAQKDPTFAKQLFSSLFGGIFCEVKKSKIPSEKKA-——————— I
PDIQIQHSGLITPLOAVAQKDPIIAKQLFSSLFSGILKEMNKFKTTSEKNI-=====—— I
PDIQIQHSSLITPLOAVAQKDPIIAKQLFSSLFSGILKEMHKFRTTSEKNI—====——— I
PDIQIPHSSLITPLQAVAQRDPLVARQLFGSLCSGILRESGERRTVAEGRG-==————-— A
PDIQIKYSSLVTPLOAVAQRDPVVAKQLFGSLFSGIIKEMDKYKTMSEKNN=======— I
PDIQIKHSSLITPLOAVAQRDPIIAKQLFSSLFSGILKEMDKFKTLSEKNN=-====—=—— I
PDIQIKHSSLITPLQAVAQRDPITAKQLFSSLFSGILKEMDKFKTLSEKNN——=—————— I
*k s kk ss kkk g, sk kg Kk g3 K

VGRLDEALNPILESTKACDPNLFGGLIELTLGKASGKFTLPPRTIASVAGTCNMLPMGAL
LKELVQTLNAFLNKSTVYFPPFISCIQDMSYH-HKALLGVEPSLVSATCLASLQQPMGIL
IGKLLEQFNSFLSNSLSYFPPFIACVQDMCYQ-HDELLHLNPANVSTSCLASLQQPLGIL
IQKLLKDFNHFLSTSVSYFPPFIACIQEISYK-HRELLELDSANVSTSCLASLQQPVGIL
TONLLODFNRFLNTTFLFFPPFVSCIQEISCQ-HPDFLTLDPASVRVGCLASLOQPGGIR
IONLLODFNRFLNTTFLFFPPFVSCIQEISCQ-HVDLLTLDPAAVRVGCLASLQQPGGIR
AQKLLODFTHFLDTSFSFFPPFVSCIQEISCQ-HADLLSLDPALVSGAGLAGLQQPGAIC
TQKLLODFSHFLNSTFSFFPPFVSCIQEISCQ-HTDLLSLDPGSIRASCLASLOQPVGVR
TOKLLODFNRFLNTTFSFFPPFVSCIQDISCQ-HAALLSLDPAAVSAGCLASLOQPVGIR
TOQKLLODFNRFLNTTFSFFPPFVSCIQDISCQ-HAALLSLDPAAVSAGCLASLOQQPVGIR

* . . :* . * . . . . . *

YLEAKLADGADFDDEPV-R—-==—=—— TAGSVSSEADHWLQLSTLYHALHEHSVMVGIFGEK
LLEESLLHGAGASEEPPLKRAR---GKRELPPDTERWIHLAKLYRSLGDYDVVRGIFSGK
LLEKGLLHIE-IPDEPPAKKMRKEKAKSEIPPDLVRWIELAKLYRSIGDYDVLRGIFSGK
LLEHALMALS-PAEEPPSKRMR---GRTELPPDVVKWLELAKLYRSLGDYDVLRGIFSGK
LLEEALLRLM-PK-EPPTKRVR---GKTCLPPDVLRWMELAKLYRSIGEYDVLRGIFSSE
LLEEALLHLL-PK-EPPTKRIR---GKTCLPPDVLRWMELAKLYRSIGEYDVLHGIFSSE
LLEEALLRLA-PQ-EPPAKRAR---GRPSLPPDVGRWMELAKLYRSIGEYDILRGIFSSE
LLEEALLHLG-PQ-EPPAKQFK---GRMRVSPDVVRWMELAKLYRSIGEYDILRGIFSSE
LLEEALLRLL-PA-ELPAKRVR---GKARLPPDVLRWVELAKLYRSIGEYDVLRGIFTSE
LLEEALLRLL-PA-EVPAKRVR---GKARLPPDVLRWVELAKLYRSIGEYDVLRGIFTSE
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LDSDPQLREAIELEALGRYGQAHRAYCELVMRVS—-—---RARVDERNFCYKSAFNCLLQLG
IGTKSITFTALQAEAKSDYAEAVKLYNEALNKEDWDDGEPTITEKDFWEIAALEAYNHLT
IEAKSITQRALNEEAKSDYAKAAKLYDEALTK-EFEDGDPTDAEKDFWELASLECYNHLT
IGTKDITQOALLAEARSDYAEAAKCYDEALSKEDWEDGEPTEAEKDFWELASLECYDHLT
LGTTQDTONALLAEARSDYCQAAKLYDEALNKLEWVDGEPTEAEKEFWELASLDCYNNLS
LGTKQDTONALLAEARSDYFQAANLYKEALNKLEWLDGEPTEAEKEFWEMASLDCYNNLS
IGTKQITQDALLAEARSDYSEAARLYNEALNTQEWADGEPTEAEKDFWELASLDCYNQLA
IGTKQITQSAIFAEARSDYSEAAKQYNEALNKEEWVDGEPTEAEKDFWELASLDCYNQLA
IGTKQITQSALLAEARSDYSEAAKQYDEALNKQODWVDGEPTEAEKDFWELASLDCYNHLA
IGTKQITQSALLAEARSDYSEAAKQYDEALNKQDWVDGEPTEAEKDFWELASLDCYNHLA

e e * o * % * ek * Kk e * o ok oo o o *
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OQWDVLLDE-==-- IGNQVTNHEELWCDEWNQENLLPHYVHGNALLVLAGDEGGREFYRLL
EWKSLEYCATVNIDDSSPIRLDRMWTETFYVETYLQYMMRSMLKQLOMG-ETNQDLLSFV
EWKPLEYCSTVNIDTGSPPDLNKMWSDPFYQETYLPYMIRSKLKMLLSG-NNDQTLLTFEFV
EWKSLEYCATVNIDSGKPPDLNKTWSDPFYQETYLPYITRSKLKLLLNG-ENDQTLLTFI
KWKELEYCSTVNIVSENSLDLSKMWSEPFYQETYLPYVIRSKLKLLLOG-EGNQSLLTFV
OWKELEYRSTVNIGSENSLDLSKMWSKPFYQETYLPYVIRSKLKLLLOG-EDNQSLLTFEFV
EWTSLEYCSTASADGEGTLDLSKMWSEPFYQETCLPYMVRSKLKLLLRG-EGDQALLTEFV
EWKSLAYCSIVSVDNENPPDLNKMWSEPFYRETYLPYMIRSKLKLLLOG-EADQSLLTFI
EWKSLEYCSTASIDSENPPDLNKIWSEPFYQETYLPYMIRSKLKLLLOG-EADQSLLTFI
EWKSLEYCSTASVDSENPPDLNKIWSEPFYQETYLPYMIRSKLKLLLOG-EADQSLLTFI
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EQWLHMPQRERHIRQEFGEQLTALYLSAQDMVRARLFGEQTKRQFLDEWHCSGVLSELVR
DAAMKTEEHKIIMETHYSQELSLLYILQEDYDRAKYYANNCMQVFMQONYSSIDPLLNRSR
DEAMKIEQRKVLMETFYSQELSLLYILQDDFNRAKYYINNGIRVFMONYSSIDCLLYQSR
DEAMKTEQKKALIEMHYSQELSLLYILQODDFDRAKYYIGNGIQIFMQSYSSIDTLLYQSR
DEAMNKELQKTVLELQYSQELSLLYILQDDIDRATYYIKNGIQIFMQONYSSIDVLLYRSR
DEAMHKELQOMVLELQYSQELSLLYILQODDIDRATYYIKNAIQIFMONYSSIDVLLYRSR
DEALTSELRKALLELRYSQELSLLYLLODDIDRAKYYIQNCIQMFMQONYSSIDVLLHRSR
DEAVNKDLQKALIELHYSQELSLLYILQDDIDRAKYYIENCIQIFMQONYSSIDVLLHRSR
DKAMHGELQKAILELHYSQELSLLYLLQODDVDRAKYYIQNGIQSFMQONYSSIDVLLHQSR
DKAMHGELQKAILELHYSQELSLLYLLODDVDRAKYYIQONGIQSFMQONYSSIDVLLHQSR
: : HH :. S.33ks kg HE : : s *1:.: . * *
TECLLSVRKVIELVAYSELLERSTKELE--QAAGGLVVSWNNAQPT-VTDSLLTWDTLLA
LTVLQSVQALTEIQDFLNYITGDVSV———--NSLKFMIRRWTSHYPDAKLDPMNVWDDIIT
LTKLQSVQALTETQDFINFISIPGNVSSA--SLRKLFHGWMKRYPDSKMDPMNIWDDIIS
MSKLQSVQALTEIQDFINFMTKTSNIASQAKSLKRLLRTWTSRYPDAKMDPMNIWDDIIT
LAKLQSVQTLAEIEEFLSFICKHGDLSSLG-PLRRLLKTWTSRYPDVVTDPMHIWDDIIT
LAKLQSVQTLAEIEEFLNFIRKHGDLSSLG-PLRRLLKTWTSRYPDTVTDPMHIWDDIIT
LTKLOSVQTFIEIQEFISFISKQGNLSSHV-PLKRLVKTWITNRYPDAKMDPMNVWDDIIT
LTKLOSVQTMIEIQEFISFISROGNLSSQA-PLKRLLKSWITNRYPDARMDPVHIWDDIIT
LTKLQSVQALTEIQEFISFISKQGNLSSQV-PLKRLLNTWTNRYPDAKMDPMNIWDDIIT
LTKLOSVOQALTKIQEFIGFITKQGNLSSQV-PLKRLLNTWTNRYPDAKMDPMNIWDDIIT

* kkg o, 3 : * ., % * 3 Kk
YRRFLLEQLETKCTREEEEREKS—=—===—=———— DSLT-====—— NVTQLSKLLFELELNL
SRCFFLDKILKRLKSTP---ENSMEVDGAD====—=——- OGSGEELGVLVKTCKFNMKLQOM

NRCFFLDKIQDAAAGRPHLADESMEVDDVADSSEAMEVDRQ-EDMSVMIKQCRFTMKMKM
NRCFFLDKLQEKFLC--DKANDSMEVDEESSVGDOMEVDQODEDIHSMIRSCKFNMKLKM
NRCFFLSKIEERLTA--PSGDHSMSVDEDEESID-REVYEPKEDVRCMLQSCRFTMKMKM
NRCFFLSKIEERLTV--SPGDHSMSVDEDEDSFA-REGSEPKEDAHHILQSCRFTMKMKM
NRCFFLSKIEEKLCL--LPDSEGASE-———-— DGAEMDSQAQEEDARALITSCSFSMRMQOM
NRCFFLSKIEEKLTL--PLGDHSLSMDEERDSSDKMEVQEQGEEVCSLIKNCMFSMKMKM
NRCFFLSKIEEKLTP--LPEDNSMNVDQODGDPSDRMEVQEQEEDISSLIRSCKFSMKMKM
NRCFFLSKIEEKLTP--LPEDNSMNVDODGDPSDRMEVQEQEEDISSLIRSCKFSMKMKM
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LDVAFEQDNVKFAGKIIARLRAFEACLREPQVDQVLRRKIARIRYDRVRVVEASAANLTS
ADSAWKQNNFPVASKLLKELHRHAKIDDAR----LLRWVHSFSRFTHKRIARLGPSEKIN
VDSARIQNNFSVAMKLLKDLHRESKTNEDW—----SVKWVHSYCRYSHSRSRDITCSEQIL
IESARKQNSFSIAKKLLKGLRREAKTREDW----LVRWNYAYCRFVHSCSQSQSCPERVL
IESAWKQSNFSLSMKLLKEMHKESKTREIW----RVOWLHSYSQLNHCRSHTQSPREQVL
IESSWKQONNFSLSMKLLKEMHKESKIRESW——---RMOWIHSFCQLNHCRSHTQSPQEQVL
AESARKONNFSLALKLLKELHRESKAREDW----LVMWVQAYCRLSHSRARAQRRPEQLC
VESARKQHNFSLAMKLLKELRRESKTRDDW=-=--QVKWVHTYCRLSHSRIQGQSCLQQIL
IDSARKQONNFSLAMKLLKELHKESKTRDDW----LVSWVQSYCRLSHCRSRSQGCSEQVL
IDSARKQNNFSLAMKLLKELHKESKTRDDW----LVSWVQSYCRLSHCRSRSQGCSEQVL
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ALLRGFKQLVKLNSQLMPLEQEPGIRGVKQRAWTEFFHHS----ETVRTMLKTSSDIIEQ
ALLK---TVPLL-==————- KDA-——=—=——— ERQSE-ALSARMLRDOQRILLGTTYDLMAG
TALK---TITLL-==—==—=—— EE--mmmm SKTEYFNKNTKACRYQNMLLGTTYRIMAD
SVLK---TISLL-====——— ED-———————— TKSDYLNKNIMAFRNONLLLGTTYHIMAN
NMLRK---TITLL-—====——— DES—=—————— DISNYLNKNIQASCDQSILLGTTCRIMAD
TMLK---TITLL-=====—— DES-=-===—=—-- DISNYLNKNIQAFCDONILLGTSCRIMAD
TALR---TASLL-====—=—— AEN—-=—=————- TL----STSTLASRDHHVLLGTTYRILAD
SALK---TVSLL-===———— AGE-———==——- STSSYFSKNVLAFHDONILLGTTYSIIAN
TVLK---TVSLL—-====—=—— DEN-=-—=—=—=—— NVSSYLSKNILAFRDONILLGTTYRIIAN
TVLK---TVSLL-====—=—— DEN-=—=—=—=—— NVSSYLSKNILAFRDONILLGTTYRIIAN
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—————————————— KDSSTLVELMOQTAMNTSSKQLTEEPLSMGDRLRKFSMQCLQCGIDV
AADRSPFALETLGEEKVQKILQOLSQA-—===——— SS--TAQVVEGLQIQALELLRSAACK
AVCNEPDCLYEIDGGKAGKVKDLS—=========—— ESPENVSGGLYRKSLHYFMNAVRK
ALSQDPKCCEQIEEEKTGKILELSGE-====—=—~— SSESPEKILAGLNKRAFQCFSSAARK
ALSREPACLSDLEENKVNSILTLSGS—=====—— NAENTETVITGLYQRAFHHLSKAVQS
ALSREPACLSGLEKSKTESIFALSGS——====——— NTENTERVISGLYQRAFHHLSMAVQS
ALCDEPTCLAEIGESKARSVVELSGS—=====—— SSEDADKVMAGLYQRAFHHLSEAVRA
ALRREPACLAEIEESRARRILDLSGS—====——— SLENAEKVIAVLYQRAFHHLSEAVRT
ALSSEPACLAEIEEDKARRILELSGS—====——— SSEDSEKVIAGLYQRAFQHLSEAVQA

ALSNEPACLAEIEEDKARRILELSGS—====——— SSEDSEKVIAGLYQRAFQHLSEAVQA
PR . * .

LLDEGPSSSREGNSSANDSSMEQLADAHLRLARYCYDELDPARTA-———————— AEELPV
AEEE-—-——-—- EQSFSQQHVNTHGIVEAYMTMANFCDRRLRESEQKEEA----ISSKLQSL
ATEE-—-——-—- EQSHSIDKVDVRGIIKAYMTLVDFCDSHLRKVEEKSAV-—--MDHADYQHF
SEEE—————- VQSLSMEHVDVKGVIDAYMTLVGFCDQHLRKEEEGSLE---INAADLQLF
AEEE-—-——-—- TOQLSCWGHEAAAERAHAYMTLVGFCDQQLRKVEESA---SQKTSAEMEAY
AEEE————-—- TQLSCWGHEAAAERAHAYMTLVGFCDQQLRKVEESASTASQKISTELEGY
AEEE——-———- AGPLARGQGPTAGVTVAYLTLAEFCDQQLRRQEEGMSV---LGSAELLTY
AEEE——-———-— AQPSLRGQGPVASLTDAYMTLADFCDQQLRKEEESASV---TESVELQTY
AEEE—————- AQPPSWSCGPAAGVIDAYMTLADFCDQQLRKEEENASV---IDSAELQAY
AEEE—————- AQPPSWSCGPAAGVIDAYMTLADFCDQQLRKEEENASV---IDSAELQAY
Ha s . ¥ . ¥ . .

ERLLLTSLLPAIKYGSREARHLFPVLLQLRNLONDVLGKEFHENACSVPSWNFLPWIPQL
PEHVVKMMLKALKLSSEEARLKFPRLLQLVEVYPAETLDLMVREVVSVPCWLLIGWISQM
PEIMVEKMIKALKLNSSEARLKFPRMLQIIEQYPSETLDLMAREICTIPCWQFIGWISQM
PAIVVEKMIKALKLNSREARLRFPRLLQITIERYPAETLGLVTRELPSVPCWQFIGWISQM
PALVVEKMLRALKLNSSEARLKFPRLLOITEQYSEETLNIMTKEISSIPCWQFIGWISHM
PALVVEKMLRALKLNSSEARLKFPRLLQIIEQYPEETVNIIIKEISSIPCWQFIGWIGHM
PALVVDKMLKALKFHSSEARLKFPRLLQIVTQYPEETLGLMTREISSVPCWEFIGWIGHM
PGLVVDNMLKALKLHSSEARLKFPRLLOQITIELYPEETLSLMTKEISSTPCWQFIGWISHM
PALVVEKMLKALKLNSNEARLKFPRLLQIIERYPEETLSLMTKEISSVPCWQFISWISHM
PALVVEKMLKALKLNSNEARLKFPRLLQITIERYPEETLSLMTKEISSVPCWQFISWISHM
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LSYMQIATPDRPLAPSGVEHFLDEVLMRLVQDYPMALYFPARLLLGEL----LQPGASVR
MALLDKPQA-————— TAVQH----VIEETAECYPQALIYPYMISSENYTFEESASGQRNR
MAMLDKKES—--——-—- IAVQH----IIEEIAENYPQALVYPFMVSGENYNFEDTVVGHKNK
MALLDKDEA-————— VAVQH----TVEEIVDTYPQAITIYPFTISSESYCFKDTAAGCRNK
MALLDKEEA-————— IAVQH----TVEEIADNYPQATIIYPFIISSESYSFKNTSSGHNNK
VALLDKEEA-—-———- IAVQH----TVEEIADNYPQAIIYPFIISSESYSFQNTSSGHNNK
LPLLDKEEA-————-— VAIQR----TVEDIADHYPQAIVYPFMISSESYCFRDTSAGHKNK
VALLDQEEA—————— VAVQC----TVEEIADNYPQAIVYPFIISSESYSFKDTSTGHKNK
VALLDKDQA—-————— VAVQH----SVEEITDNYPQAIVYPFIISSESYSFKDTSTGHKNK
VALLDKDQA-————— VAVQH--—--SVEEITDNYPQAIVYPFIISSESYSFKDTSTGHKNK
o . e kk ko o % . * B

PFVNQFRAALSF-PVLDRFVAELYRVVMPETRLSNMIAELKRHLASVTD-QPTYQTFIER
EFVEKLESLLDKGGVIQGFVDALQQLSNPEMLFKDWWDEVKNQLDKPNLDKKKMKLQY -~
EFVDRIKSKLDKDNVAQDFIHALEQLSNPPMIFQDWKEEVSNELSKASVNRNRVKELYKE
EFVASIKNKLDRGGVVQDFIHALEQLSNPVMLFKDWVADVRNELVKTQORNKIILKEMYEG
AFVERIKSKLDHGEVIHSFINALDQLSNPDLLFKDWVSDTKDELGKNPVNKKNIEKLYER
AFVERIKSKLDQGGVIQGFINALDQLSNPDMLFKDWVNDTKDELGKNPVNKKNIEKLYER
EFVARIKAKLDREGVVQODFINALEQLSNPEMLFKDWMEDVKVELGKTPVDKKNIQRMYER
EFVARIKTKLDLGGVIQDFISALEQLSNPEMLFKDWTDDMKAELAKNPVSKKNIEKMYER
EFVARIKSKLDQGGVIQDFINALDQLSNPELLFKDWSNDVRAELAKTPVNKKNIEKMYER
EFVARIKSKLDQGGVIQDFINALDQLSNPELLFKDWSNDVRAELAKTPVNKKNIEKMYER
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Ve PDVFPLDTNDLWRYGOAYRAALPLVERVRTLOSLHPVEDRGTILAKLQEL
MTELLGDAKSPRFGSYRRKFIQKFSKEVEKLLGAG--GSKLYERRKDKDFLQQ=-==——— \%
LCATLGNVKDPFMGAFRRRFSEKYTKEFDKAFGPD--GSKLLSMKS-DQFSKS—=———- A
MYKNLGDVKAPGLGWLRKRFVQAFGKDFDSHFGKG--GSKLLDMKI-SDFNEI -————— T
MYAALGDLRAPGLGPFRRRFIQAFGKEFVKSFGNG--GSKLLTMKV-DDFCKI-==——— T
MYAALGDFRAPGLGPFRRKFIQTFGKEFVKSFGNG--GSKLLTMKL-DEFRNI-=———— T
MHAALGDPQAPGLGSFRRRFIQAFGKEFDKHFGRG--GSKLPGMKL-QDFYTI—-————— A
MYAALGDLRAPGLGAFRRRFIQVFGKEFDKHFGKG--GSKLPGMKL-RDFGSI—===—— T
MYAALGDPKAPGLGAFRRKFIQTFGKEFDKHFGKG--GSKLLRMKL-SDFNDI—————— T
MYAALGDPKAPGLGAFRRKFIQTFGKEFDKHFGKG--GSKLLRMKL-SDFNDI-————— T
. * . . . * . .

ETNLESLRPRSKTTRLQLEDLSPWLADYHSSGORGSTTQLVEIPGQYGLDRGAPSPTQHV
DRMVQSMRG-FQKEPGNMKEYSPWLSSFKAETLK----NELEVPGQYD-GKSKPLPEYHA

EPLMVKMRSEQQKEPGNLKEYSPWMSGFKPEFLR----NELEIPGQYS-GRSKPMPEYHV
TALLTKMNK-THKEPGNLKECSPWMSEFRAEFLR----NELEVPGQYD-GKGKPLPEYHV
GSLLVRMKK-DSKLPGNLKEYSPWMSEFKAQFLK----NELEIPGQYD-GKSKPLPEYHV
DSLFVRMRK-DSKLPGNLKEYSPWMSEFT---VK----SELEIPGQYD-GKSKPLPEYHV
GSLLERMLR-ASNAPGNLRECSPWMSNFRVEFLR----AELEVPGQYD-GRSKPMPEHHA
DSLFYKMCT-DSKPPGNLKECSPWMSDFKVEFLR----NELEIPGQYD-GKGKPLPEYHA
NMLLLKMNK-DSKPPGNLKECSPWMSDFKVEFLR----NELEIPGQYD-GRGKPLPEYHV
NMLLLKMNK-DSKPPGNLKECSPWMSDFKVEFLR----NELEIPGQYD-GRGKPLPEYHV
. ss.s Kkkge o . sk kKKK s, *x * %

TIVKVMPDVVVYGTLRLPIQLTFRGSDGNEYRFLAKFGEDLROQDOQRIQQLOREITHRLRW
KITGFDERVKVMTSIRRPKRIIIRGDDERDYPFLVKGGEDLRODORIEQLFGVMNMILSQ
KISGFDERVKVMASIRKPKRIIVRGNDEREYPFLVKGGEDLRQDQRIEQLFEIMNIILSQ
KISGFDERIMVLESLRKPKRITIRGSDEQEHPFLVKGGEDLRQDQRIEQLFDVMNIVLSR
RISGFDERVKVMLSLRKPKRIVIRGHDEKEYPFLVKGGEDLRODOQRIEQIFEVMNAILSQ
RISGFDERVKVMVSLRKPKRIVIRGHDEKEYPFLVKGGEDLRQDQRIEQLFEVMNAILSQ
RIAGFDERVKVMASIRKPKRIVIRGHDEREYPFLVKGGEDLRQDHRIQQLLQVMNSVLAH
RIAGFDERIKVMASIRKPKRIIIRGRDEKEYPLLVKGGEDLRODQRIEQLFEVMNVLLSQ
RIAGFDERVTVMASLRRPKRIITRGHDEREHPFLVKGGEDLRQDQRVEQLFQVMNGILAQ
RIAGFDERVTVMASLRRPKRIITRGHDEREHPFLVKGGEDLRQDQRVEQLFQVMNGILAQ

* sk sek K g3 L kk ks sk Kk kkkkkkkgkgoks .. %
DORCREQQLOLRTYDVVPILPNFGLFGWLEGTVAMSEIAKQA—-———— APRYNPGDRGQAH
DTACSQRSLALRTYQVIPITSRIGLIEWMENTCTLKDFLSSRRTEQEQKTI—-~--TRP--
DAACSQRHMQLKTYQVIPMTARIGLIEWMENTCTLKEFILNTMTEDEAKVYNS-KNGP--
DAACSQRNMQLKTYQVIPMTTRLGLIKWLENTCTLKEFLRNSMTEEEDANYNS-LKGP-~-
DAACSQRNMQLRTYRVVPMTSRLGLIEWIENTMTLKDLLLSNMSQEEKVANNSDPKAP--
DAACSQRNMQLRTYRVVPMTSRLGLIEWIENTMTLKDLLLSNMSQEEKVAYDSDSKAP -~
DAACGQRGLOMTTYHVVPMTSRLGLIEWIENTCTLKELLLSSMSREEKKAYTSDPRAP -~
DTACSQRNMOQLKTYHVIPMTSRLGLIEWIENTLTLKDFLLSNMSREEKAAYTSDPKAP--
DSACSQRALQLRTYSVVPMTSRLGLIEWLENTVTLKDLLLNTMSQEEKAAYLSDPRAP -~
DSACSQRALQLRTYSVVPMTSRLGLIEWLENTVTLKDLLLNTMSQEEKAAYLSDPKAP -~

* * oo o o kk kekoe ekke kek Kk oo oo
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VHHEFGRFLMSVSKQLDPSANDSFNLSSYNAPALYGMAAAFCMPDRLQSKFVELAQTIRG

-NEFYDEWISKVAGKVEG-=====——————— IRRYAELYKKAKRVDTVNNFRRIEQMVPD
-LMHYNVWLDKREKIGD=-====————————— PROHVTAYTKCDRTSTVASFREREALVPK
-RAAYSDWLSKMGGKAQG=-==========—— LSRYNAMYKNASRTETVIAFKSRESSVPE
-IRDYKDWLMKVSGKSD—======——————— AGAYVLMYSRANRTETVVAFRRRESQVPP
—-IYDYRDWLIKVSGRSD—=———————————— VKGYTLMYSRANRTETVTAFRRRENKVPA
-ASEYREWLTMMVGKCD======———————— PGAYARMFRVANRTEAVTSFRKRESRVPA
-PCEYRDWLAKMSGKYD=-=====———————— VGAYMSMFKAASRTETVTSFRRRESRVPA
-PCEYKDWLTKMSGKHD—————————————— VGAYMLMYKGANRTETVTSFRKRESKVPA
-PCEYKDWLTKMSGKHD======———————— VGAYMLMYKGANRTETVTSFRKRESKVPA
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NTLKRALYDMAATPEAYYRLRMNFAKSLATMNVTCWVLGIGDRHLSNIVLERATGMLVGV
DLLKRAFVRMSTTPEAFLSLRSHFSSSHAVLCISHWILGIGDRHLSNFMINTETGGMIGI
DLLRRAFVKMSTTPEAFLSLRSHFARSHALLCISHWILGIGDRHLSNFMINMETGGMIGTI
DLLRRAFVKMSTSPEAFLALRSHFVSSHALMCVSHWILGIGDRHLSNFMINKETGGMVGI
DLLKRAFVKMSTSPEAFLALRSHFASSHALLCISHWLLGIGDRHLNNFMVAMETGSVIGI
DLLKRAFVKMSTSPEAFLALRSHFASSHALLCISHWLLGIGDRHLNNFMVAMETGSVIGI
DLLKRAFLKMSTGPEAFLALRNHFTTSHALLCVGHWVLGIGDRHLNNFMVSLETGGVIGI
DLLKRAFLKMSTGPAAFLALRSHFASSHALMCISHWILGIGDRHLNNFMVSMETGGLIGI
DLLKRAFVRMSTSPEAFLALRSHFASSHALICISHWILGIGDRHLNNFMVAMETGGVIGI
DLLKRAFVRMSTSPEAFLALRSHFASSHALICISHWILGIGDRHLNNFMVAMETGGVIGI
s kekks ke Kk ks kk Kk Kk Kk 3 3 Kekkkkkkkk kg3 *k g ek
DFGIAFGAGTRDLPIPELVPFRLTPQFVGVMEPMRLAGVLQKCHLYTLOCLRNCRTLLRA
DFGHAFGSATQFLPVPELMPFRLTRQFINLMRPLAESGLIQSVMVHSLRAFRAEPDLLLN
DFGHAFGTATQFLPVPELMPFRLTRQIVNLMLPMKESGIFDSVMVHSLRAYRSDPGLLIT
DFGHAFGSATQFLPVPELMPFRLTRQFVNLMMPVKEWGLIYSVMVHALRAYRADPDLLIS
DFGHAFGSATQFLPVPELMPFRLTRQFVSLMLPMKETGLMCTVMVHALRAFRSCAGLLTD
DFGHAFGSATQFLPIPELMPFRLTRQFISLMLPMKETGLVCTVMVHALRAFRSCAGLLTD
DFGHAFGSATQVLRVPELMPFRLTRQFINLMSPLKETGLVSSVMVCALRAFRSRADLLTT
DFGHAFGSATQFLPVPELMPFRLTRQF INLMLPMKEAGVVYSIMVHALRAFRSHSDLLTN
DFGHAFGSATQFLPVPELMPFRLTRQF INLMLPMKETGLMYSIMVHALRAFRSDPGLLTN
DFGHAFGSATQFLPVPELMPFRLTRQF INLMLPMKETGLMYSIMVHALRAFRSDPGLLTN

kkk kkks ks Kk skkkskkkkk Kkgs sk kg *s . . s sk, K * %
CLEVFVREPTVDWLRAARQRMVEQPGESGRAEERRSDREWNPQVRVDTVLRKLNGANPKQ
TMDVFVKEPSLDWKNFELK-QLKK-GGTWTESVNTKEINWFPLOKVNFARRKLEGTNPSV
TMDVFIKEPSLDWKNLELK-QIKK-KGEWMKDVDTTSLNWYPAQKIHCAKRKLAGANPCE
TMDVFVKEPSLDWKNFEQR-QLKK-GGTWIKEINTAEVNWYPLOKVSYVKRKLTGANPAR
TMEIFVKEPSFDWKSFEQT-MLRK-GGSWIQEINVTEKNWYPQHKIRYAKRKLAGANPAV
TMEVFVKEPSFDWKGFEQT-MLRK-GGSWIQEINVTEKNWYPQHKIRYAKRKLAGANPAV
TMDVFVKEPSFDWKNFEQT-MLRK-GGSWIKEINVTEQNWYPROQKIHYAKRKLAGANPAV
TMDVFVKEPSFDWKNFEQK-MLKK-GGSWIQEINVTEKNWYPROQKIHYAKRKLAGANPAV
TMDVFVKEPSFDWKNFEQK-MLKK-GGSWIQEINVAEKNWYPRQKICYAKRKLAGANPAV
TMDVFVKEPSFDWKNFEQK-MLKK-GGSWIQEINVAEKNWYPROQKICYAKRKLAGANPAV

sesekeekke k% I ek % ] *kk kek%k
es ™o .. e e e . . o .. . .

LLTDELRFGVVAQQORDFLVGYLALVDAAAPACTEKVGRRATGTISTELQTEMLLEMAIDS
ITSEELCLGFEKMP--EYKGLLAVARGEE--QHNIRARLADKDLTVEDQVDCLLDQATDP
ITCEELRLGHEGSP--TYLAFLAVARGDK--AHNKRANDPKDGLSEEAQVQCLIDQATDP
ITCDELRLGYEKLP--FYNDFAAVARGSA--DHNIRAKEPEDRLSEETQVRCLIDQATDP
ITCDELYLGHEASS--AFRSYTAVARGNR--DYNIRAQEPESGLSEETQVKCLVDQATDP
ITCDELRLGHEASP--AFRSYVAVARGNK--DYNIRAQEPESRLSEETQVKCLVDQATDP
ITCNELLLGHEKES--AFRDYVAVAQGSR--EHSVRAQEPESGLSEEAQVRCLIDQATDP
ITCDELFLGHEKAL--AFGDYVAVARGSK--DHNIRAQQPENGLSEEAQVKCLIDQATDP
ITCDELLLGHEKAP--AFRDYVAVARGSK--DHNIRAQEPESGLSEETQVKCLMDQATDP
ITCDELLLGHEKAP--AFRDYVAVARGSK--DHNIRAREPESGLSEETQVKCLMDQATDP
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RLLGITYSGWYPWF
NILGRVWIGWEPWI
NILGRVWKGWEPWI
NLLGRVWEGWEPWM
NILGRTWEGWEPWM
NILGRTWEGWEPWM
NILGRTWEGWEPWM
NILGRTWIGWEPWM
NILGRTWEGWEPWM
NILGRTWEGWEPWM
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