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10 20 30 40 50 60

MGVG------ ---------- -------EMN KEVIDKVIKF LMMVILMGTI VIWIMMPTST
MEIEK----- ------SNNG GSNPSAGEEF KDMIKGVTKF LMMVIFLGTI MLWIMMPTLT
MAARGRLVVA RGNRSFSSII RKYSLKRETN KKVIKNVIKL LTMVILMGTV VIWIMMPTST
---------- ---------- ---------- MGNMRSLVKT LMVVLFLGWI LVWIMISTNL
---------- ---------- ---------- MGNMRSLVKM LMVVLFLGWI FVWIMISTNR
---MDDYETP LLSKD----- --SSSSSSVI TSSLKWILKV VMSMIFVTWV VFLMMMYPEQ
---MDDHETP LLSKDLSSSS SSSSSSSSVV VSSLKWILKV VMSVIFVTWV VFL-MMYPGS
---------- ---------- --------MA KVLTLLVLRL LMNLLLIGWI SLWIIKPTTI
MGSGP----- ---------- ------SGAA MKLVAAVMTF LSMVVFLGYM MIWSMKSTNT
---------- ---------- ---------- MNMIWAGIRL LLMIVLLGYA MVWIMRPTKT
MGSGP----- ---------- ------SGAS MKIVSAVITL LLMVVFLGYM MIWSVTPTNT
---------- ---------- ---------- MSSMT-VFRL IFLVVFLGWL VVWIMLPTKL
---------- ---------- ---------- MGSMT-VFRL IFLVMFLGWL MIWVMLPTKV

70 80 90 100 110 120

YKEIWLTSMR AKLGKSIYYG RPGVNLLVYM FPMILLAFLG CIYLHLKKST TVNQFNSGVE
YRTKWLPHLR IKFGTSTYFG ATGTTLFMYM FPMMVVACLG CVYLHFKNRK SPHHIDRET-
YKKIWLKSMR AKLGKSIYFG KPGVNLLVYM FPMILLASLG SIYLHLKKQT RVNQFNSRMD
FKSKWTPKLS KYLN-TTYFG PQGTNLVLLT VPMMFIAVLS CVYLHIQKKP TQPQ------
FQNIWTPKLA KYLK-TTYFG PQGMNLVLLT VPMMFIAVLS CVYLHTQKQP SQTQSLYKC-
LGDDFLT--- -FVSSKTFLG TTGTMFLIFS CPILVISVLA SLYLIISGED KVFTKKKIS-
LGDQILTNW- RAISSNTLFG LTGSMFLIFS GPILVIAILA SLYLIISGEE TVFTKKKIT-
WIQSWR--QA EDTARHTFFG YYGLNFAVFS FPPIALSIVG LIYLSLLPQH HHPTRGGRG-
FYLHWWPDVL KKT-SSTYLG EQGTTTLIYA FPILFIATIG SLYLHLEKKY DHDHST-R--
FKEIWLPNIR KKLNSSTYFG TQGTGFLVFS FPILFVAVVG CVYLHFRKRS KDRKLESNG-
FYLNWFPDVE KKT-SSTYLG EQGSTILIYA FPILFIATIA SLYLHLEKKY DHDINTSR--
YKITWTPKLN SKLN-STYFS GQGTNLLLLS FPMMFIAALG CIYLHAKKQQ RSSYSKSVV-
YKNAWTPKLN GKLN-STYFE GQGTNLLLFS FPVMFIAAFG CLYLHLQKNL RKPNSR----

130 140 150 160 170 180

-KKRAKFGAL RRPMLVNGPL GIVTVTEVMF LTMFMALLLW SLANYMYRTF VNVTSESAAT
--KGGVWSKL RKPMLVKGPL GIVSVTEITF LAMFVALLLW CFITYLRNSF ATITPKSAAA
RKKIDKFGAL KRPMLVKAGL GIVTVTEVMF LMMFMALLLW SLANYFYHTF VTITPQSLPT
-REWKLKRIM GRVIMVMNPL GIVTATELTF SLLFVALLAW SLYNYLYLSY -HVHLHNDDN
-REWKVKGRM GRVMMVMNPL GIVTATELTF SLLFLALLVW ALSNYLYLSY -HVHLHNHDN
--KFPRFRLW TFPVLVDGPF GVVSAAEFLG IMVFSVFFLW SIYAYTLRNL DLLERFHVLP
--KFPRFRLW TFPVLVDGPF GVVSAAEFLG IMVFSVFFLW AIYAYTLRNL NVLDYFHVLP
-----AAITV SRPAIINSFI GIVSCFEILA LLLFLLFLAW NFYARVSNDF KKLMPVKTMN
--FISRIILL KRPVITKGPL GIVSWTELTF LAMFVALLVW SMYSYTHNMF A-FAALEAAQ
--KKNRLVTL KKPMLVKGPL GIVSGTELAF LIMFVALLIW SFSVYLLNGF ATITPQSAAK
--LFSRMILS KRLAITKGPL GIVTWTELTF LAMFVALLVW SLYSYMHDMF A-FAAVEAAQ
-TSNRLS-FL RRPALVMAPL GTVTAMELAF VAMFIALLIW SLGNYLYVSF GHLHIHKQGE
---------- RRPALVVAPM GIVTAMELAF VAMFIALLIW SLANYLYVSF GHLHMHKQGE

190 200 210 220 230 240

DGNN-LWQAR LDLIAVRIGI VGNICLAFLF YPVARGSSLL AAVGLTSESS IKYHIWLGHL
HDES-LWQAK LESAALRLGL IGNICLAFLF LPVARGSSLL PAMGLTSESS IKYHIWLGHM
DGDN-LWQAR LDSIAVRLGL TGNICLGFLF YPVARGSSLL AAVGLTSESS TKYHIWLGNL
AK---IWQAK FRAFGLRIGY VGNICWAFLF FPVTRASTIL PLVGLTSESS IKYHIWLGHV
ANDMCRWQAK FRAFGLRIGY VGHYCWAFLF FPVTRASTIL PLVGLTSESS IKYHIWLGHV
KNRS---ILL LEVTGLRLGM IGLLCMVFLF LPISRGSILL RLIDIPFEHA TRYHVWLGHI
NNRS---IFL LELTGLRFGM IGLLCMVFLF LPISRGSILL RLIDIPFEHA TRYHVWLGHI
LN---LWQLK YYRVATRFGL LAEACLSLLL FPVLRGLSMF RLLNIEFAAS VKYHVWFGTG
EKFQ-AWEVK LRSAALGLGL AGNTCLAFLF FPVTRGSSIL QFVGLTSEAS IKYHIWLGNI
KGLK-EWQAK LASASLSLGL LGNICLALLF LPVARGSSLL PLFGLPSEAS IKYHIWLGHT
EKFQ-VWEVK LETAGLSLGL VGNTCLAFLF FPVARGSSVL QYVGLTSEAS IKYHIWLGHI
K----VWQAK FRSVSLRLGY VGNICWAFLF FPVTRGSSIL PLVGLTSESS IKYHIWLGHL
K----VWQAK FRSVSLRLGY IGNICWAFLF FPVTRGSSIL PLVGLTSESS IKYHIWLGHL
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250 260 270 280 290 300

VMIIFTSHGL CYFIYWISKN QLVSKMLEWD RTAVSNLAGE IALVAGLMMW VTTYPKIRRR
VMALFTVHGL CYIIYWASMH -EISQMIMWD TKGVSNLAGE IALAAGLVMW ATTYPKIRRR
VMTLFTSHGL CYCIYWISTN -QVSQMLEWD RTGISHLAGE IALVAGLLMW ATTFPAIRRR
SNFCFLVHTV VFLIYWAMIN -KLMETFAWN PTYVPNLAGT IAMVIGIAMW VTSLPSFRRK
SNFCFLVHTV VFLIYWAMVN -KLMETFAWN ATYVPNLAGT IAMVIGIAIW VTSLPSFRRK
TMAFFSLHGL CYVVGWIIQG QLLELIFSWN AIGIAILPGV ISLVAGLLMW VTSLHTVRKN
TMTFFSLHGL CYVVGWTIQG QLLELLFEWK ATGIAVLPGV ISLVAGLLMW VTSLHTVRKN
LIFFSLVHGG STLFIWTITH HIEEEIWKWQ RTGRVYVAGL ISLVTGLLMW ITSLPQIRRK
TMVIFTAHGL SYITYWSHTH -QISQMLKWD KFVVANVAGE IALLAGLVMW ATSLGRIRRK
VLVFFTAHGL GYITLWAVKN -QISAMLEWA RDDVSNVAGE LSLLSGLVMW ATTYPGIRRK
TMAIFTAHGL FYVTYWSLTH -QILQILKWD KFMVSNVAGE IALLAGLVMW ATSFGRIRRK
SMILFAAHTV GFVIYWAMTN -QMAAMLEWG KTWVSNVAGE IAAVLALAMW VTSSYRIRRK
SMILFAAHTV GFIIYWAMTN -QMALMLEWS KTYVSNVAGE IATVLALAMW VTSSYRIRRK

310 320 330 340 350 360

LFEVFFYSHY LYIVFMLFFV FHVGISHALI PLPGFYIFLV DRFLRFLQSR NNVKLVSARV
FFEVFFYTHY LYIVFMLFFV LHVGISFSFI ALPGFYIFLV DRFLRFLQSR ENVRLLAARI
FFEVFFYTHY LYMVFMLFFV FHVGISYALI SFPGFYIFMV DRFLRFLQSR NNVKLVSARV
KFEIFFYTHH LYGLYIVFYV IHVGDSWFCM ILPNIFLFFI DRYLRFLQST KRSRLVSARI
KFEIFFYTHH LYGLYIVFYA IHVGDSWFCM ILPNIFLFFI DRYLRFLQST KRSRLVSAKI
YFELFFYTHQ LYIVFIVFLA LHVGDYMFSI VAGGIFLFIL DRFLRFCQSR RTVDVISAKS
YFELFFYTHQ LYIVFVVFLA LHVGDYLFSI VAGGIFLFIL DRFLRFYQSR RTVDVISAKS
NFEVFYYTHH LYIVFLVAFL FHAGDRHFYW VLPGMFLFGL DKILRIVQSR SESCILSANL
LFELFYYSHH LYIVFVIFYV FHVGFAESCL ILPGFYLFLI DRYLRSLQSQ QKVRSVAARI
MFELFFYTHY LYILFMVFFI FHVGISFACL MLPGFYLFLV DRFLRFLQSR QRVRLVSARI
IFELFYYSHH LYVVFVIFYV FHVGFAGSCL ILPGFYLFLI DRYLRLLQSQ QKIRSVAARI
MFEVFFYTHQ LYILYIVFYV LHVGAAYFCM VLPGIFLFVI DRYMRFLQSQ RRARLDSARV
MFEVFFYTHQ LYILYVVFYV LHVGAAYFCM ILPGIFLFIV DRYLRFLQSQ RRARLDSARL

370 380 390 400 410 420

LPCDTVELNF SKNPMLMYSP TSTMFVNIPS ISKLQWHPFT IISSSKLEPE TLSVMIKSQG
LPSDTMELTF SKNSKLVYSP TSIMFVNIPS ISKLQWHPFT ITSSSKLEPE KLSIVIKKEG
LPCETVELNF SKNPMLMYSP TSILFVNIPS ISKLQWHPFT ITSSSKLEPK KLSVMIKSQG
LPSDNLELTF SKTPGLHYTP TSILFLHVPS ISKIQWHPFT ITSSSNLEKD TLSVVIRRQG
LPSDNLELTF AKTSGLHYTP TSILFLHVPS ISKLQWHPFT ITSSSNLEKD TLSVVIRKQG
LPCGTLELVL SKPPNMRYNA LSFIFLQVRE LSWLQWHPFS VSSSPLDGNH HVAVLIKVLG
LPCGTLELVL SKPPNMRYNA LSFIFLQVKE LSWLQWHPFS VSSSPLDGNH HVAVLIKVLG
FSCKAIELVL PKDPMLNYAP SSFIFLNIPL VSRFQWHPFS IISSSSVDKH SLSIMMKCEG
LPCETVELNF SKSSGLSYAP TSIAFINVPS ISRIQWHPFT VTSNSNMDSD KLSIVIKREG
LPCDTVELNF SKNPRLSYNP TSILFINVPS ISGLQWHPFT ITSNSNLEPE KLSVVIKSDG
LPSETVELNF SKSSGLSYAP TSIAFINVPS ISRIQWHPFT VTSNSNMDSD KLSVVIKCDG
LPCGSVELTF SKSPGLYYNP TSILFLNVPS ISKLQWHPFT ITSSCKMDQD KLSVAVKRLG
LPCGSIELTF SKSPGLYYNP TSILFVNVPS ISKLQWHPFT ITSSCNLEQD KLSVVVKRLG

430 440 450 460 470 480

KWSTKLYDML SSSS------ ----SDQINR LAVSVEGPYG PSSTDFLRHE SLVMVSGGSG
KWSTKLHQRL SSS------- -----DQIDR LAVSVEGPYG PASADFLRHE ALVMVCGGSG
KWSSKLHHML ASS------- -----NQIDH LAVSVEGPYG PASTDYLRHD SLVMVSGGSG
SWTQKLYTHL SSS------- -------IDS LEVSTEGPYG PNSFDVSRHN SLILVSGGSG
SWTQKLYTHL SSS------- -------IDS LEVSTEGPYG PNSFDVSRHD SLILVGGGSG
GWTAKLRDQL SNLYEAENQD QLISPQSYPK ITTCVEGPYG HESPYHLAYE NLVLVAGGIG
GWTAKLRDQL STLYEAENQD QLISPESYPK ITTCVEGPYG HESPYHLAYE NLVLVAGGIG
DWTNSVYNKI EEAANC---- ----ENKINN IIVRVEGPYG PASVDFLRYD NLFLVAGGIG
SWSHKLYQIL SSP------- -----SPTNR LEVAIEGPYG PPSTNFTRYE RLVLVSGGSG
SWTRKLHQML SSP------- -----SSIDR LEVSVEGPYG PASTHFIRHD QLVMVSGGSG
SWSHKLYQIL SSP------- -----SPTNR LEVSIEGPYG PPSANFMRYE KLVLVSGGSG
NWSQKLCQEI SSS------- -------VDR LEVSVEGPYG PNSSHFLRHE LLVLVSGGSG
SWSQKLYRQI SSS------- -------VDR LEVSVEGPYG PTSSHFLRHE LLVLVSGGSG
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490 500 510 520 530 540

ITPFISIVRD LFYMSSTHKC KIPKMTLICA FKNSSDLSML DLILPTSGLT TDMASFVDIQ
ITPFISVIRD LIATSQKETC KIPKITLICA FKKSSEISML DLVLPLSGLE TELSSDINIK
ITPFISIIRD LLYVSSTNAY KTPKITLICA FKNSSDLSML NLILPNS--- TEISSFIDIQ
ITPFISVIRE LISQSQNKST KLPDVLLVCS FKHYHDLAFL DLIFPLDMSA SDIS-RLNLR
VTPFISVIRE LIFQSQNRST KLPNVLLVCA FKNYHDLAFL DLIFPSDISV SDIS-KLNLR
ITPFFAILSD ILHRKRDGKA CLPSKVLVVW AIKNSDELSL LSAIDIPSIC PFFSKKLNLE
ITPFFAILSD ILHRKRDGKD CLPGKVLVVW AIKNSDELSL LSAIDIPSIC HFFSKKLNLE
ITPFLSILKE LASKNRLKSP KRVQLVFAVR -----TFQDL NMLLPIASII FNPIYNLNLK
ITPFISIIRE IIFKSSTTSS KTPRIHLICA FKKYVDLTML DLLLPVSGTT LDLS-RLHLQ
IAPFISIIRE LIFASTTYKC KTPEVLLVCA FKKSSELTML DLLLPISGSP SDIS-KLQLK
VTPFISIIRE IIFKSNTTGS KTPAIHLICA FKKYANLTML ELLLPVSGTT LDLS-RLQLQ
ITPFISIIRE IMFESTKPNY QVPRVLLVCA FKNSADLAML DLLLPINDTP ANIS-QVQLQ
ITPFISIIRE IIVESTKQNC QVPRVLLVCA FKNSADLAIL DLLLPVNGTP SNIP-QMQLQ

550 560 570 580 590 600

IKAFVTREEK TSVKESTHNR NIIKTRHFKP NV---SDQPI SPILGPNSWL CLAAILSSSF
IEAFITRDND ---AGDEAKA GKIKTLWFKP SL---SDQSI SSILGPNSWL WLGAILASSF
IKAFVTRE-- ---KVSTCNM NIIKTLSFKP YV---SDQPI SPILGPNSWL WLATILSSSF
IEAYITREDK K--PETTDDH RLLQTKWFKP QP---LDSPI SPVLGPNNFL WLGVVILSSF
IEAYITREDK K--PETTDDH KLLQTKWFKP QP---LDSPI SPVLGPNNFL WLGVVILSSF
IHIYITRQSE P----RLEDG MVHKVVHPSV KLPRTNGCSM SVLVGTGDNI WSGLYLIIST
IHIYVTRQSE P----CLEDG MVHKVVHPSV KTPWTNGCSM SVLVGTGDNI WSGLYLIIST
LKVFVTQEKK PSNGTTTLQE FLAQSQVQSI HLGTDEDYSR FPIRGPESFR WLATLVLITV
IEAYITRETE S----KTESQ NSIRTILFRP NP---SDRPV SAVLGPDSWL WLGAIISSSF
IEAFVTREKG ----PTTDSS KTPRAIWFNP HA---TDAPI SAILGPKSWL WLGAIISSSF
IEAYITQETE P----KTVNQ SSIRTILFKP NP---SDAPV SAVLGPNSWL WLSVIISSSF
IEAYITREEE Q--P-IADNQ KLLQTIWFKP NQ---LDSPI CAGLGQNNWL WLGAIIASSF
IEAYITREGE L--P-TEDNL KLLQTIWFKS NQ---LDSPI NASLGNNNWL WLGAIIVSSF

610 620 630 640 650 660

MIFIVIIAII TRYHIHPIDQ NS-EKYTWAY KSLIYLVSIS ITVVTTSTAA MLWNKKKY--
LIFMIIIGII TRYYIYPIDH NTNKIYSLTS KTIIYILVIS VSIMATCSAA MLWNKKKYGK
MIFIIIIAII SRYHIYPIDQ SS-KEYTSAY TSLIYLLAIS ISVVATSTVA MLCNKKSY--
VMFLLLIGIV TRYYIYPVDH NTGSIYNFSY RGLWDMFLGS ACIFISSSVV FLWRKKQNKE
VMFLLLIGIV TRYYIYPVDH NTGSIYNFTY RVLWVMFLGC VCIFISSSII FLWRKKENKE
IGFISMITLL DIFYIKRYN- ----ITTWWY KGLLFVGCMV ASVLIFGGLV VVFWHRWEHK
IGFIAMITLV DIFYINKYN- ----ITTWWY KGLLFVVCMV ASVLIFGGLV VVFWHRWEHK
LTFLGFLIGL SHFFIPSEHK NHSGVMKLAA SGAMKTAKEK VPSWVPDLII IVSYVIAISV
IIFLILIGLL TRFYIYPIDH NTNMKYPVPA SSAFNMLFVC IAITIAASAA FLWNKRENAK
IIFLIIIGLI TGYYIYPIDQ NTEGGFPLAF RSFLNMLVIC ICIAMTASAA VLWNKKQNAR
IIFLLLTGLL TRFYIFPIDH NTNMKYPMPA SSAFGMLFVC VAITIAASAA FLWNKRENAK
IMFLLILGIV TRYYIYPIDH NTEEIYHFSY FVLWDMFLLC ACIFLASSAV FLFRKKENTI
VMFLLILGIV TRYYIYPFDH STGDTYHYSY YVLWDMFLLC ACIFIASSAV FLFRKKEHAM

670 680 690 700 710 720

-YA---KNDQ YVDNLSP--- ---------- VIIESSPQQL ISQSTDIH-- ----------
VES---KQVQ NVDRPSPTSS PTSSWGYNSL REIESTPQES LVQRTNLHFG ERPNLKKLLL
-FK---GLYQ NVDALSP--- ---------- LMIESSPDQL LPEFTNIHYG ERPNLNKLLV
GDKEFKNQVQ SVEFQTPTSS P-GSWFHGHE RELESVPYQS IVQATSVHFG SKPNLKKILL
GDKDSKKQVQ SVEFQTPTSS P-GSWFHGHE RELESVPYQS IVQATSVHFG SKPNLKKILF
TGEVEANGND KVDLNGEETH N-----PSAA ELKGLAIEED VQNYTTIRYG TRPAFREIFE
TGEVEANGND KVDLNGEETH N-----PSAA ELKGLAIEED VQNYTTIRYG TRPAFREIFE
GGFAATILQR RRKHKEAPRM SKEVVIKPEE RNFTELKPIP ITEEHEIHIG ERPKLEEIMS
-ET---SQIR TTDMSTPALS P---TSLVYE TELESLPHQS LRQATTVHLG QRPNLKKILS
-DV---KQIQ NVEGPTPAGS P-QSWVYRAD RELESVPHQS LFQAINVHYG ERPDLKKILF
-EL---NQIR TTDMSTPAPS P---ASLLYE TELESLPHQS LRQATTVQLG RRPNLKKILS
EGK----QIQ NLEVPTPTPS P-GSWFRNAD RELESLPHRS LVQATKVHFC ARPDLKRILF
EGK----QIQ NLEVPAPTTS P-GSWFQNAN RELESQPHQS LVQVTKVHFG ARPDLKRILF
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730 740 750 760 770 780

---------- ---------- ---------- ---------- ---------- ----------
DVEGS----- SVGVLVCGPK KMRQKVAEIC SSG------- ------LAEN LHFESISFSW
GLKGS----- SVGVLVCGPR KMREEVAKIC SFG------- ------SAAN LQFESISFNW
EAEGSE---- DVGVMVCGPR KMRHEVAKIC SSG------- ------LAKN LHFEAISFNW
EAEGSE---- DVGVMVCGPK KMRHEVAKIC SSG------- ------LAKN LHFEAISFNW
SLNGKWG-SV DVGVIVCGPA TLQTTVAKEI RSHSIWR--- ----SANHPL FHFNSHSFDL
SLNGKWG-SV DVGVIVCGPA TLQTTVAKEI RSHSIWR--- ----SANHPL FHFNSHSFDL
EFEKNLRGWS SVGVLVCGPE SVKEAVASMC RQWPQCFGVE DLRRSRMKMN LNFHSLNFNL
EYKEE----- KVGVYVSGPR TMRQEVAAIC SSF------- ------SADN LHFESISFSW
ECKGS----- SVGVLASGPK MMRHGIANIC SSG------- ------LADN LHFESISFTW
ELKEE----- NVGVYVSGPR TMRQEVAAVC SSF------- ------SADN LHFESISFSW
DCKAS----- DVGVLACGPR KMRHEVAKIC SSG------- ------MADN LYFESISFNW
DCKAS----- DVGVLACGPR KMRHEIAEIC SSG------- ------LADN LHFESISFNW
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