The PRALINETM alignment of 34 sequences of DHAL and 44 sequences of SP families as

described in Materials and Methods.

2.A1.2.1 MASKIASLFSPSETASKDQHENVAE

2.A.1.2.2 —MAAFIKDSFWGQIIYRLS—GRKLFRHNDELPDYVVPEKYLLD

2.A.1.2.6 ~MHYRFLRDSFVGRVTYHLS—KHKYFAHPEEAKNYI TPEKYLADYKPTLADDTSINFEK

2.A.1.2.17 MVYTSTYRHTIVVDLLEYLG—IVSNLETLQSAREDETRKPENTD———————-— K

2.A.1.2.35 ———MGFLRETVFGELVEYVS——HNSNDNDLEKLR

2.A.1.2.16 MSDHSPTSNKENHLLPSDSS —RSSSSDMHSTGTTGTTGVEPVDFTGEGAKYTTATEGNG

2.A.1.2.40 MGSEPFQKKNLGLQINSQESGTTRSTFHSLEDLGDDVINESWDQVNQKRA ——————— N
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MRVSTRNRKI
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SAE
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~MVTINTESALTPRSLRDTR
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QSQKYSNDELKAGESGSEGSQS

———ILEKEKEDSPVLQVDAPQK

—=SQATTPSRTDSIAEKDNGI

———TEAPTPARSNSAVEKDNVL

———HLNPGNDFGHHQGAECT INHNNMPHRNAYTESTNDTEAKS IVMCDDPNAYQISYTNN

———NVGDAVGNADSVEFNSEHDSPSKRGKITLESHE ————————————— QRAPASDDED
———PVSKQTASAAQETSATGA————~ AATAIETIETG VAGVAGAA
———LLKSTSSVDSVHEVEAGVKVGEDDDNYFFSEDQILTQI ————————— KVYEDETANT

——NVYPGKAKSHEPSWIEMDDQTKKDGLDIVHVEFSPDTRAPS ———- DSNKVITEIFD

———VSGRGLSTGDYRGGLTV

———GFATSANGVEFEAKITP

——GFVVGDGQKAYPGKLTP

———FIDESGHGGDYEGRVTA

———VVVSNANAPAFEAKMTV

ENKEAGTPPPIPSREGRLQP

MKLSEKNSAETKESQRKWSF

———————— MGVASNNGITGK

————VKRFVNVGEKKAGSTA

————AEGFVDASRVEAPVTL
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MTKSSKDICSENEGKKNGKSG

DTKPTLDISTVGKNPDSKTAA

,,,,,,,,,,,, MNTQYNSS

____________ MSSESSQG

————TQPLLRPPEARTPRGR

——-NDGAHAEDTSPGFFSFEN

SPEVIDISNLISSDHPAHPQNWHWAKRWS IVFMFCLMQIYVIWTSNGEFG

PASEHTIVTWDGDDDPENPYNWPFAWKATAAMQIGFLTVSVYMASATYT

VDGDKIVVTWDGDDDPENPQNWPTLQKAFFIFQISFLTTSVYMGSAVYT

EKNDPFRVDWNGPSDPENPQNWPLLKKSLVVFQIMLLTCVTYMGSSIYT

NSEGHITVRWDDANDPENPLNWPLWAKLVVTFDICFLTFAVYVGSAIFT

PSRDLYEVTFDGPNDPLHPFNWPMKKKVLLCLVLCLDSTATAMCSSIFA

SSNSQSRDPSPDTQAHIPYTYFSKDQRLITFGI I TFIGFLGPMSGNIYI

ALTRTESVKPEPEITAPPHSRFSRSFKTVLIAQCAFTGFFSTIAGAIYY

MSSKNFSWRYSLAATVLLLSPFDLLASLG

MKPNRPLIVILSTVALDAVGIGLIM

MKKSLSVILITIFLDAVGIGLIM

MKKPMLVILLTVLLDAVGIGLIM

MTSPTSLTRRDQNRAWIMLIVLTMLTVIGMTVVL
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MSRVSQARNLGKYFLLIDNMLVVLGFFVVE

MNKPVQKMMLSGQFLMILALEMTNPFLP

MKEFWNLDKNLQLRLGIVFLGAFSYGTVF

AMTFFVCFLAALAGLLFGLDIGVIA

RMNMFVSVAAAVAGLLFGLDIGVIA
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FLRTIILVSTFGGLLFGYDTGVLN

RLFYVALVATFGGLLFGYDTGVIN

FVILISCAAGLGGLLYGYDTAVIS

——GGGGVGDLERAARRQFQQDETPAFVYVVAVFSALGGFLEGYDTGVVS

YVLRLAFSAGIGGLLFGYDTGVIS

YILGLTVTAGIGGLLFGYDTGVIS

KFVLLISGVAALGGFLFGFDTAVIN

RIQIKPVNDEDDTSVMITFNQSLSPFIITLTFVASISGFMFGYDTGYIS

MGFKRGKNFTLVMLIFVSMAGWMFGADTGSIG

MNRFITSILVVFISMSGWLQGADTGSIS

TNAAANATEDLEAAESHGFSTRFPLNSAFIFTFGALGGMLFGFDTGI IS

PVTKTLRQRMRRMEFCEVNFSNKTYMVIMLGFFASFAGILSGVDQSTIS

ATEDAKEADESERGMPLATALNTYPKAAAWSLLVSTTLIMEGYDTAILG

MRASVMLCAALGGFLFGYDTGVIN

YVVMVAFMAACGGLLLGYDNGVTG

IVITSCIMAATGGLMFGYDVGVSG

FVLFTCVVAAMGGLIFGYDIGISG

FVMITCIVAAMGGLLEGYDIGISG

YVFICVMIAAVGGLIFGYDIGISG
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MAITVGLFAASGGVLFGYDTGTIS

MEPS

MT

KTYLMCAFAAFGGIFFGYDSGYIS

SKKLTGRLMLAVGGAVLGSLQFGYNTGVIN

EDKVTGTLVFTVITAVLGSFQFGYDIGVIN

KVSTGFVYFFGALGGLLFGYDTGVIS

ARRLGQISLVACLGGLLFGYDTGVAN

FSTSFKYVLSACIASFIFGYQVSVLN

PTFCLFVALVSVIGAFENGWNTSVSN

YIFSITLVATLGGLLFGYDTAVIS

LVTRLALTAAIGGLLFGYDSAVIA

RVFLASFAAALGPLSFGFALGYSS

MGHSPPVLPLCASVSLLGGLTFGYELAVIS

TPHKVGTSCGW

L GVAQVQVVGGTLNGFSIGRVAVYIL
~SIEYS-VM-———- AQFNV
~PGVEE-TM NQFNT
~PGIEE-LM HDFGT
~PGQEY-TQ EEFHV
~PGISE-MQ ETMHY
~SAVPQ-1IC ETYHV
~PALPL-LQ REYDV
~PVLSV-IE RKFDI
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-GLVPD-IA SDLGV
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~GAVAA-LQ KHFQ

~GAVEA-IR DRYD

~GAVDS-1IQ EDFG
-GFVVQ-TD—— FLRRFGMKHKDGTHY
~GFVNM-SD—— FKDRFGQHHADGTPY
~GFTTM-AD——— FKKRFAERQANGEYV
~GFETM-DD—— FLQRFGQEQADGSYA
-SITDM-PY—— VKTYIAP—NHS Y
—SALIS-IG TDLDHK v
-GVTSM-RD—— FRERYADRYDPITDQYS
~GILGM-RD— FQSRFADRYNPISNSYS
~GASPL TESDFG
—~GASYG MKASLK
~AFYAL-PI— FQRKFGSQ-NDKTGEWE

—AALFQ-M

KDHFGFS
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~GVVSL-EA—— FEKKFFPDVWAK-KQEVHEDSPYCT
~GVTSM-PD——— FLEKFFPVVYRKVVAGADKDSNYCK
~GVTSM-PS——— FLKRFFPSVYRKQQEDAST-NQYCQ
~GVISM-ED—— FLTKFFPDVLRQMQNKRGRETEYCK
~GVSAM-DD——— FLKEFFPAVWERKKHVHE——NNYCK
GNVFQV-FK———- SFYNETYFERHATFMDGK
—APTPY-IK—— AFYNGTWYRRHGQPIDPD
LPRRNIEIYFNETVVPNTPEL
~GVMTM-DY VLARY PSNKHS
~GVMGM-RY——~ FIEEFEGLDYNTTPTDSFV

—APQKV-TEEFYNQTWVHRYGESILPT

—APQQV-IISHYRHVLGVPLDDRKAINNYVINSTDELPTISYSMNPKPTPWAEEETVAAA

~GAILF-IQ KQMN

~GAEGH-MA QELG

“TIKNF-IV-—— VEFEWCKGEKDRL-——NCS

-VPEKI-IR—— DCKNGQKHVNIGVLPDCLP

—GTVES-LN-—— TVEVAPQNLSES

-AIGTP-VD——— THFTAPRHLSAT

-PATPS-LR RTA PPALR
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DLAIWVGVLEAINGLCAFLVAPF

SGSTMGYLVAAFAISQLITSPF

TGSDLGLLVAAFALSQMIISPF
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ALNMWSGIVFSITFLFSAIASPF
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PFRVTW———TNGTIPPPVTEASSVPKNNCLQGIEFLEEENVRIGILFASKALMQLLVNPF
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REGAVQSVMGAYLLTYGVSQLF

SEAQLHTAFSVYLAGMAAAMLF

TVGTAGTLTSAFATGMIVGAPL

AAVMVGIALGLRQFIQQGLGIF

SVVIYNTLSLILPMLANILLTPI

GSAITGILLALSAVATFVAGIL

TSHTQEWVVSSMMFGAAVGAVG

TSRLQEWVVSSMMLGAAIGALF

NAFTEGLVTSSLLFGAALGAVE

TAFTEGVVTSSLLFGAAAGAMF

SPFMEGLVISSIMIGGVVGVGI

DALWQELLVSSTVGAAAVSALA

NTWLQEMIVSMAVAGATVGAAT

SSFLQETIVSMALVGAMIGAAA

DSLLTGLSVSLALLGSALGAFG

GSAVLAQVIAVALIGCAIGAAT

GNYALGLAVASALLGAAAGALS

SNVRTGLIVAIFNIGCAFGGIT

SDVRVGLMISIFNVGCAVGGIF

SNVRNGLIVGLLCIGTMIGALV

SNVRSGLIVGLLCIGTMIGALV

TTSQIAILVSFLSLGTFFGALI

TYGEKEIVTAATSLGALITSIF

SSARQGLLTGMVNVGSLFGCIT
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SAWRQALLTGTINAGCLFGAML

SVSQTGFITSSVLIGSCAGALS

TSDEDSLISSLMPLGAVGGSIL

SASWQIGLTLCYMAGEIVGLQL

HSWQYALTVATATAGAFVGAFT

DNAKLQLFVSSLFLAGLVSCLF

DNQGLQLFTSSLYLAGLTATFF

DSPTLTMFTSSLYLAALISSLV

DNELLTLFTSSLYLAALFASFL

DNQFLQLFTSSLYLAALVASFV

MLLLWSCTVSMFPLGGLLGSLL

LTLLWSVTVSIFAIGGLVGTLM

SSFFYTHVSTIFVVAAAIGAES

TADESSLIVSILSVGTFFGALC

PSWKKSLITSILSAGTFFGALI

LTTLWSLSVAIFSVGGMIGSFS

ITMLWSLSVSSFAVGGMTASFF

GSWQQGWVVSAVLLGAILGAAT

NVLQLGVVISSLVFAAAFGALF

NTIQSSFLLASVFIGAVLGCGF

ENLLWGFAVGSYAIGGLIGGIS

ANSLLGFCVASALIGCIIGGAL

AASLSGMVVVAVLVGCVTGSLL

GDNAASWFGAVVTLGAAAGGIL

SCLEQEFLVGSLLLGALLASLV

SSLYSGIFASAMIVGSMVGSII
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LGPLSD——IGGRKPVYFCSI-FVYTVENISCALP—-R

WSPLSENSRIGRTPLYIITL-FIFFILQIPTALS—-N

FSPMSENATFGRTSIYIITL-FLFVILQIPTALV—-N

FSPLSETARYGRLNLYMVTL-FFFMIFQVGCATV—H

LSPLSETPQVGRQKIYVLSL-LVFVCLQIPTALG—-S

YAPLSE-—LYGRKGVLVLSA-FGFALFQFAVATA-—E

WGALAD——FGGRKFLYMVSL-SLMLIVNILLAAV—PV

MGGFAD——SLGRRPVVLVAI-VIYFGACIGLACA-——Q

FGPLSD——RLGRRPVLLGGG-LAYVVASMGLALT———S

LGALSD——RFGRRPVLLVSL-AGAAVDYAIMATA—P

LGALSD——RFGRRPVLIISI-AGATADYLLMAAA—P

LGALSD——RFGRRPVLLISL-AGAAADYLLMAFA——P

LGRLSD——RFGRRPVITVAA-FGAAFSMALFGFG—-G

AGRWVD—RFGRKKMITLGL-LIFSLSELIFGLG—-T

GGTLAD——KLGKKLIICIGL-ILFSVSEFMFAVG—-H

SGSLID-—KIGSRRVYLTGL-LTVAITTGLVALA-——Q

WGGLAD——RKGRKLMLLRSA-LGMGIVMVLMGLA—Q

WGILAD——KYGRKPMMIRAG-LAMTITMGGLAFV—P

YGPMAD——SFGRKPVVLGGT-LVFAAAAVACALA—-N

HGTLSD——SLGRRRVVLGAL-GFYVWGALLATAA—P

[op)

LGPLSD——RIGRRPVMLAGV-VWFIVTCLAILLA-——Q

TALFSS—RYSLKHILLFLV-ALCVIGNAMFTLS——S

FMLMTS——QVERRKLLICLF-VVFIASHVLSFLS——W

CMLLTS——GIERRKLLIGLF-SLFILSHLLSAVA—-W
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. 25
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LLALTA——KIERKRLYLTAL-FVFFLSNLVAYFS—P

ITQTIQ—ATDRRYVVILFA-VLLTLSCLLVSFA-—N

VGPLTN——RIGYHIPMFVGF-MIMFLSTLMFAFS—G

VGPLTN——RIGYHIPMFAGF-VIMFLSTVMFAFS—G

IGLLTN—RIGYPIPIFAGF-CIMFVSTIMFAFS—-S

SGPFID-—RMSYDVPLLIGL-GVMFASTVLFAFA—E

IGALSD—VWGRKPFLLGTV-FFTCFPIPLMRIS—P

YGPISD——RVGRRPVILVGM-SIFMLATLVAVTT——S

AGKVAD——RSGRKPVATPGA-ALFITASVFCSLA-——E

VAALAR——TWPRRSSLLGFI-LAFAAAHAVGAGT——T

GGATAD——RFGAKPMIVTGM-LMRAAGFATMGIA—H

WGLAAD——RYGYKPMLMRAS-WALVLTQASMIVV—-N

AGFFAD——RNGRKPVMVFGT—-IIQLLGAALATAS——-NLPGHVN

SGWLSF——KLGRKKSLMIGA-ILFVAGSLFSAAA—P

NGWLSF—RLGRKYSLMAGA-ILFVLGSIGSAFA—-T

N

GGRMSD——FNGRRKNILFLA-VIFFISTIGCTFA—P

FGRISD——NWGRRKTIISLA-VAFFVGTMICVFA—P

SGFLSD——RFGRRKILMTAA-LLFAISATVSALS—Q

GGALNG——VFGRRAATLLAS-ALFTAGSAVLAAA—-N

GGWAND——KLGRRSATLMAD-FLFLLGATIMAAA—P

GGWIND——YYGRKKATLFAD-VVFAAGATVMAAA—-P

AGPIAD—RHGRIKTMILAA-VLFTLSSIGSGLP——F

AGRIAD—RIGRIRCMQIAA-VLFTVSAVGSALP—F

AGRIAD—RIGRIAVMKIAA-VLFFISAFGTGFA-——P

LSKGGD—MYGRKKGLSIVV-SVYIVGIIIQIASI—N

LCKVAD——VWGRRIGLMFSM-AVYVVGITIQISSS—T
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. 56

.37

.47

.52

.51

.57

.28

.29

.41

.54

.24

.43

AAPTAD—RIGRKLSMSFWS—-TIHIVGITIQIATD—S

AAPTAD—RMGRKLSICLWS-VIHIVGITIQIATD—S

APYISD—SYGRKPTIMFST-AVIFSIGNSLQVAS—G

AGTAAD—IFGRKRCLMGSN-LMFVIGAILQVSAH—T

SSPIAD——RFGKRLSTIGFC-AVYIIGIIVQVTAV—P

SSPFTE-—RIGKKYSICFFS-GVYITAELLLVTAV—P

IGALSD—RFGRKKLLIVSA-LLFLLGSGLCASS—T

LTPLSE——YFGRKVALVISC-IFYTIGGILCAAA—Q

TGPSVD——LVGNRYTLITAL-FFLAAFTFILYFC—-N

SGFISA-—AFGRRPCIAVAD-ALFVIGSVLMGAA—P

ASWITR-—NWGRKVTMGIGG-AFFVAGGLVNAFA-——Q

ASYTTR--TLGRRLTMLIAG-VFFIIGVALNAGA——Q

ASTVTR-—KFGRRLSMLFGG-ILFCAGALINGFA-—K

ASTITR-—LFGRKVSMVIGS-LAFLSGALLNGLA——I

ASATCS—KLGRRPTMQFAS-TFFLIGVGLTAGA—V

VGLLVD——SCGRKGTLLINN-IFATTIPATLMGVSKVAK

VKMIGK-—FLGRKSTLLVNN-GFATISAALLMACSLRAG

CGWVAD——GLGRRNGLILNN-VIGIIGGVIVGPCVLVK

APFLND—TLGRRWCLILSALTVENIGAILQVIS—-T

AGDLAD—WFGRRTTIVSGC-VVFIVGVILQTAS—-T

VGLFVN-—RFGRRNSMLMMN-LLAFVSAVLMGFSKLGK

GGWLGD——TLGRIKAMLVAN-ILSLVGALLMGFSKLGP

IGPSSD—RFGRRKLLLLSA-TIFFVGALGSAFSPEFW

AGRISD—EIGRRKAIITLS-VLFFLGSILVVFSPAGE

SGYLVQ——FGRRLSLLITY-NFFFLVSILTSIT—H

AGYLQT—RFGRIRTLVGNN-FSFILGALILGSA—V
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GGYCSN-—RFGRRDSLKTAA-VLFFISGVGSAWPELGE ———— TSINPDNTVPVYLAGYV
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AGLSVLRVIAGFFAAPALSTGGASYGDF IAM-HYYSTALGVWSIFAVAGPSIGPLIGAAV

AGLCILRFLGGFFASPCLATGGASVADVVKF-WNLPVGLAAWSLGAVCGPSFGPFFGSIL

GGLIVMRFISGILCSPSLATGGGTVADI ISP-EMVPLVLGMWSAGAVAAPVLAPLLGAAM

GVLLPMRFLAGFFGSPALATGGATLADIWQP-WLLPYFMCFWAIGAIGGPVLGPLLGGAM

QTIFICRFFGGFIGAAPMAVVPAAFADMFDT -NVRGKATALFSLGVEVGPILSPYMGSYI

AALFVLRIFQAFASSSVISLGAGTVTDVVPP-KHRGKATAYFMMGPNMGPITAPIVAGLI

AQITVLRCLQAAGISPVIAINSGIMGDVTTR-AERGGYVGYVAGFQVLGSAFGALIGAGL

EVFLGLRILQACGASACLVSTFATVRDIYAGREESNVIYGILGSMLAMVPAVGPLLGALV

WVLYIGRIVAGITGATG-AVAGAYIADITDG-DERARHFGFMSACFGFGMVAGPVLGGLM

LWLYIGRIFAGITGANM-AVATAYVSDITPA-HERAKRFGLLGAVFGIGFIAGPVIGGVL

AWLYLGRLLAGITGANM-AVATAYVTDITPV-GQRARRFGLVGAVFGVGFIVGPLLGGSL

WVLVLARVIQGLTAGDL-PALFAYLADITPP-EQRAKRFGLLGALSGIGTMIGPAIGGLL

SIFYFSRILGGVSAAFIMPAVTAYVADITTL-KERSKAMGYVSAATSTGFITGPGAGGFI

SVLMLSRVIGGMSAGMVMPGVTGLIADISPS-HQKAKNFGYMSAI INSGFILGPGIGGEM

WQILLLRGIAGIGSTMFTVSAMGLIVKMAPV-EIRGRCSSVYASSFLFGNIIGPVVGAAM

WQFLILRALLGLLGGFV-PNANALTATQVPR-NKSGWALGTLSTGGVSGALLGPMAGGLL

YWLIFLRLLNGVFAGFV—-PNATALTIASQVPK-EKSGSALGTLSTGVVAGTLTGPFIGGFI

DQLIVMRFFHGLAAAAASVVINALMRDIYPK-EEFSRMMSFVMLVTTIAPLMAPTVGGWV
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LMLATGRLVSGFPHGAFFGVGATIVLSKI IKP-GKVTAAVAGMVSGMTVANLLGIPLGTYL

TVLVISRIGVAFAHATFWSITASLATRMAPA-GKRAQALSLIATGTALAMVLGLPLGRIV

TVLVISRAGVALAHSVFWSITASLATRMAPP-GKRAQALGLIATGSSLAMVLGLPLGRVI

ATLMVSRVLAAMSTGLIVVLSLTIAPKIVAP-EYRARAIGI IFMGFSSATALGVPLGILI

SLLLTIGRACLGLALGGFWAMSASLTMRLVPP-RTVPKALSVIFGAVSTALVIAAPLGSFL

ALLFVARTLQGIGSSFSSVAGLGMLASVYTDNYERGRAMGIALGGLALGLLVGAPFGSVM

TLLFVARTLQGIGSSFSSVAGLGMLASVYTDDHERGRAMGTALGGLALGLLVGAPFGSVM

AFLLIARSLQGIGSSCSSVAGMGMLASVYTDDEERGNVMGIALGGLAMGVLVGPPFGSVL

ATLFAARSLQGLGSAFADTSGIAMIADKYPEEPERSRALGVALAFISFGSLVAPPFGGIL

WWYFAMISVSGVFSVTF-SVIFAYVADVTQE-HERSTAYGWVSATFAASLVSSPAIGAYL

TVLIAASAMQGMGTGVGGVMARTLPRDLYER-TQLRHANSLLNMGILVSPLLAPLIGGLL

TLFLAGRFLQGLGAGCCYVVAFAILRDTLDD-RRRAKVLSLLNGITCITPVLAPVLGHLI

PVLVACRVVAALANAGFLAVALTTAAALVPA-DKQGRALAVLLSGTTVATVAGVPGGSLL

WLLWFSCLLSGLGGTLFDPPRSALVVKLIRP—-QQRGRFFSLLMMQDSAGAVIGALLGSWL

FWILITRLLQGAFAGFLVAMQTYALS—-ITEW-QNKSTQLSRLQSSKATATSTAGFLGGLA

WSTFIAFLLISFGYNFVITAGNAMI IDASNA-ENRKVVFMLDYWAQNLSVILGAALGAWL

EVLILSRVLLGLAVGVASYTAPLYLSETAPE-KIRGSMISMYQLMITIGILGAYLSDTAF

EMLTAARVVLGIAVGIASYTAPLYLSEMASE-NVRGKMISMYQLMVTLGIVLAFLSDTAF

TVMITSRFVLGIAVGGASVTVPAYLAEMSPV-ESRGRMVTQNELMIVSGQLLAFVENATL

AVMVVGRVLLGLAVGGASTVVPVYLAELAPF-EIRGSLAGRNELMIVVGQLAAFVINATI

STLITARITGGLGIGMGSSLSVTYITEAAPP-ATRGSLSSLYQLFTILGISATYFINLAV

ETLLAGRLVVGLGIGIASMTVPVYIAEVSPP-NLRGRLVTINTLFITGGQFFASVVDGAF

SLLVVGRVFVGLGVGMASMTAPLYISEASPA-KIRGALVSTNGFLITGGQFLSYLINLAF

YVLISGRLLVGLGVGVASVTAPVYTAEASPS-EVRGGLVSTNVLMITGGQFLSYLVNSAF
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VTLVVFRIVGGIGVGVASVIAPAYTAETSPP-GIRGRLGSLQQLAIVLGIFTSFVVNWLL

YQYFIGRITSGLGVGGIAVLCPMLISETAPK-HLRGTLVSCYQLMITAGIFLGYCTNYGT

YQFFIGRLTAGLAVGTVSVVSPLFISEVSPK-QIRGTLVCCFQLCITLGIFLGYCTTYGT

VQIAMGRWVAGLGVGALSSVVPMYQSEAAPR-QVRGAMISAFQLFVAFGIFISYTINYGT

VQVAMGRWVAGLGVGALSSTVPMYQSESAPR-QVRGAMVSAFQLFVAFGIFISYTINFGT

VLLIVGRVISGIGIGITSAVVPLYQAEAAQK-NLRGAIISSYQWAITIGLLVSSAVSQG—

~QMAVGRLIMGFGVGIGSLIAPLFISETAPK-MIRGRLTVINSLWLTGGQLVAYGCGAG—

VQIMVAKIWTGIGIGALSVLAPGYQSETAPP-SIRGTVVVTYQLFVTGGIFIAACINMGT

TQVLVGKILAGVGIGALSVLSPGYQSEVAPP-QIRGAVVATYQIFSTGAALVAACINMGT

AMMVCARIILGLAVGAASALTPAYLAELAPK-ERRGSLSTLFQLMVTFGILLAYASNLGF

HTMYAGRFLIGVGVGIEGGGVGVYIAESVPS-TVRGSLVSLYQFNIALGELVGYVIGVI—

GMIAVGQALCGMPWGCFQCLTVSYASEICPL-ALRYYLTTYSNLCWLFGQLFAAGIMKNS

EVVLVSRVIVGLAIGISSATIPVYLAEVTSP-KHRGATIVLNNLFLTGGQFVAAGFTAIM

AMLIVGRVLLGFGVGLGSQVVPQYLSEVAPF-SHRGMLNIGYQLFVTIGILTAGLVNYAV

AMLTAGRILLGCGVGFANQAVPLFLSETAPT-RIRGGLNILFQLNVTIGILFANLVNYGT

WMLIVGRILLGFGIGFANQAVPLYLSEMAPY-KYRGALNIGFQLSITIGILVAEVLNYFF

EMLIIGRLFLGVGVGFANQSVPLYLSEMAPA-KTRGALNIGFQLAITIGILAANIVNYVT

VMLIIGRLFLGFGVGFGNQAVPLFLSETAPA-QLRGGLNIVFQLMVTIGILTANIVNYFT

ELIVFSRVVLGVCAGISYSALPMYLGELAPK-NLRGMVGTMTEVFVIVGVFLAQIFSLQA

EMLIVGRFIMGVDGGIALSALPMYLNEISPK-EIRGSLGQVTAIFICIGVFSGQLLGLPE

ALLYVGREFVIGINSGITIGIASLYLTEVAPR-DLRGGIGACHQLAVTVGIAFSYFITFTF

PLLCAGRVIAGFGVGLISATIPLYQSETAPK-WIRGAIVSCYQWAITIGLFLASCVNKGT

GLLVAGRLVAGFGVGFVSATITLYMSETIAPR-KVRGAIVSGYQFCITIGLMLASCVDYGT

EMLILGRFIIGVYCGLTTGFVPMYVGEVSPT-AFRGALGTLHQLGIVVGILTAQVFGLDS
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QIFCFFRFLAGLGIGVVSTLTPTYTAEIRPP-DKRGQMVSGQQMAIVTGALTGYIFTWLL

WMLLGGRLLTGLACGVASLVAPVYISEIAYP-AVRGLLGSCVQLMVVTGILLAYVAGWVL

AWLVLGRAVVGFAISLSSMACCIYVSELVGP-RQRGVLVSLYEAGITVGILLSYALNYAL

WVLCAGRVLMGIGLGVVCVICPMYVNENAHP-KLSKVDGVLFQVFITFGIMLAAMLGLIL
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INRSHDAD GWRWSFWEMAILSGVCFIVLSFSL-PETYGKTLLRRKA
T VKA SWRWTFWFEMCIISGFSFVMLCFTL-PETFGKTLLYRKA
V DAK NWRFIFWLLMWLSAATFILLAFFF-PETQHHNILYRRA
V VAE SWRWQFWLLMMISGFALIVIFFFM-PETSEWHILYKRA
A QRT TWRWLEYVVGCFASAVFVAIVLFF-EETHHPTILVNKA
LM-—KGN YWRWLFGFTSIMTGIALILVTALL-PETLRCIVGNGDP
S SRW GWRAIFWFLAIGSGICFLASFLIL-PETKRNISGNGSV
D MWL GWRAIFAFLGLGMIAASAAAWRFW-PET———- R—-V
G G-F SPHAPFFAAAALNGLNFLTGCFLL-PESHKGERR—PL
G EW NLHAPFFAAAFMNGINLIMTAVLL-KESKHSNKMTEKV
G EW HLHAPFLAAAMMNALNLVMAFFLL-PESRKSRPRAAEK
A A-T SIQLPVFLTAAVALTIATILSIFLL-PESLKPGNRITAI

A GF GIRMPFFFASATALTAAVTSVFIL-KESLSTEERHQLS
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RP AFEALLVILLLTVLVSFFLTTFVM-TETFKPTVKVDEK
YT GAWRWMLGVIIIPAILLLIGVFFL-—PDSPRW-FAAKRR
YS GNWRAMLGVLALPAVLLIILVVFL-—PNSPRW-LAEKGR

TT MGDNSHVWRFMLVIASLPALFLFFGMIRM——PESPRW-LVSKGR




.53

.55

. 25

.63

. 66

.32

. 35

. 65

.67

. 36

.58

.19

.21

.23

.42

.33

.18

.20

.14

.50

. 60

.61

. 56

.37

FGHHDGVWRYMLATAATPATALFFGMLRV——PESPRW-LVERGR

EWGVHTGWRWMLAYGMVPSVIFFLVLLVV——PESPRW-LAKAGK

QKDGWRYMLGLAXVPAVIQFFGFLFL——PESPRW-LIQKGQ

G NV
Q RSGTY
S YL
T DV
T Qv

TGTWRWMLGIAGIPALLQFVLMFTL——PESPRW-LYRKGR

PGTWRWMLGVSGVPAVIQFILMLFM——PESPRW-LEMKNR

A——LMAGGS—AQNPWLFGAAAWRWMEWTELTPALLYGVCAFLI——PESPRY-LVAQGQ

L——-NAAGGD—QRGELMGLEAWQVMLGVMVIPAVLYGLLSFAT—PESPRF-LISVGK

Q————WAAGGP——NEVLAMGLDAWRWMFLAMAVPAVLYGALAFTI—PESPRY-LVATHK

NSVQWRVPLGLCFAWSLFMIGALTLV——PESPRY-LCEVNK

DSRQWRIPLGLCFAWAILLVVGMLNM——PESPRY-LVEKHR

STASWRITMGIGFAWPLILGLGALFL——PESPRY-AYRLGR

STASWRITMGIGFAWPLILAVGSLFL-—PESPRF-AYRQGR

KN-GPSSYRIPIGLQYVWSSILAVGMIF-L-PESPRY-YVLKDE

VN-N-—GWRILVGLSLIPTAVQFTCLCF-L-PDTPRY-YVMKGD

KTAQWRVSIGINLLWGIITMIGILFL——PESPRY-LIQVGK

KTASWRTSFGINMLWGILLMVGVLFL——PESPRY-LIYKGR

LF-GIRDWRWMLGSALVPAALLLLGGLL-L-PESPRY-LVNKGD

FD-VKGGWRYMLGSSLVFSTILFVGLFF-L-PESPRW-LIHKGY

AD-SELGYKLPFALQWILPVPLALGIFF-A-PESPWW-LVKKGR

TS-KNIGWRVAIGIGALPAVVQAFCLLFFL-PESPRW-LLSKGH

N——GWRLSLGPAAAPGATLFLGSLVL-—PESPNF-LVEKGK

GGWGWRLSLGLAGIPALLLTVGALLV——TETPNS-LVERGR

GGWGWRLSLGGAVVPALIITIGSLVL-—PDTPNS-MIERGQ

NGIGWRLSLGLAGVPAVMMLVGCFFL~—PDTPNS—-ILERGN

K SYS
K TYT
E SIQ
E RIQ
THS
LNY
H KLH
H KLR
L NHN
F
Q KKY
V VF
R DWE
A KIK
A KIK
P KLQ
A TVH
I LGN

PY-GWRIALGGAGIPAVILLFGSLLI-—IETPTS-LIERNK

PAGWPVLLALTGVPALLQLLTLPFF——PESPRYSLIQKGD



.2.3

ESTWPYLFGVITVPALVQLASLPFL——PESPRYLLFEKHD

LN-LWPLAVALGAVPAAISLVTLPFC——PESPRFLYMKKHK

NSGSYRIPLATQCLWGLILGIGMIFL——PETPRF-WISKGN

DSGSYRIPIGLQLAWALILGGGLLCL-—PESPRY-FVKKGD

fffffff KDLWPLLLSITFIPALLQCIVLPFC——PESPRFLLINRNE

YDLWHILLGLSGVRAILQSLLLFFC——PESPRYLYIKLDE

L LGR
L LNT
E HMT
E NRL
[=——MGN-——
I LGN
S GFY
A VTL

TG WRWMLGFAATPAALLFLGGLIL-—PESPRF-LVKSGH

HGVIDGIWRIMFAVCALPAVALFLGMLRM——PESPRW-LVNQGR

G————EGPKADSTEPLTSFAKLWWRLMFLFPSVISLIGILALVVFFKEETPYF-LFEKGR

S SVP GWRILLALTATPALIQLILLRFC——VETPRY-LISQNK
A RSGDA SWLNTDGWRYMFASECIPALLFLMLLYTV—-PESPRW-LMSRGK
A HFGSI DWVNASGWCWSPASEGLIGIAFLLLLLTA-—PDTPHW-LVMKGR
EWRWLAVLGCVPPTLMLLLMCYM——PETPRF-LLTQHQ
A GTP WGWRHMFGWATAPAVLQSLSLLFL——PAGT - D
D KTVNYD NDPDMAGRFHGFCAVSSVLSVAMFLVGMFL—RESTAT--FSQDD
AKGRIVEG—————""— TPKNNLKEVLKKCKF
ERLRKLTG——————""— NNRIISEGELEDGHKTTSQV
KRLRAITG—————"— NDRITSEGEIENSKMTSHEL
LKLRKETG——————""— DDRYYTEQDKLDREVDARTF
KRFRKITG————— NENYRTEAELASSHLSVAQL
KQMRKQSN NWGIHAA——HEDVELSIKDI
KWGDKKDE———————————— RENNESPFFEGNKISHRRLFPDIGIRKPVNNDAFFQEN
TPKSYLNR—————— APILVLPTVRKSLHLDNPDY ET
QRVAGLQW SQ




.2.4

RREALNPL A
QEQSILKK L
IRLNPFESS L
KLRDVQPF A
SHTKESNF I
LEPQLLTK I
SVPALRFA E
HMREVVTS L
PTKELFTS v
IRTTIGNF A
LRGLAAGY R
LKELGRDY K
AKGNLREQ F
HSGSLKSL P
HSGSLGSV P
KMIPFREQ L
PSHQKQNT F
AMGTSLLT L
AKGTPLFM L
QKGTPLTT L
PVGTPIHR L
GAQISWKQ AD
LLTSYKTL

PRENSESL

PLRVELAA

EGMTRVMR




.37

. 26

.53

.55

. 25

.63

. 66

.32

. 35

. 65

.67

. 36

.58

.19

.21

.23

TKKKSQTL N

AENTFQAY KTV

FVDAERVLLRLRDTSAE———— AKRELDEIRESLQVKQSGWALFK

HIEAEEVLRMLRDTSEK————— AREELNETRESLKLKQGGWALFK

KEDALRVLKKIRDEKR————— AAAELQETEFAFKKEDQLEKATF
IDEARAVLETIRPLER————— AHAEVADVEHLAREEHAVSEKSM
TNEALKILTRINGETV———— AKEELKNIENSLKTEQMGSLS
TQKARRILSQMRGNQT—————~ IDEEYDSIKNNIEEE-EKEVGSAGP
EEEAKAILRRIYSAED————— VEQEIRALKDSVETEILEEGSSEKI
KAEAIQVLARTYDISR—————— LEDEIDHLSAAEEE———EKQRKRTV
GEKAAAILWKVEGGD——————— VPSRIEEIQATVSLDHKPRFSDL

RERAKKILEEVEGKDVD————— FDARVTE IEHAMHREEKSSFKDL

ITPEARRVLSMLLGQK-N-———~ LEITITRIRDTLEREDKPSWRDL

VEDAKRS TAKSNKVSPEDPA--VQAELDL IMAGIEAEKLAGNASW

IDEAKRSTARSNKIPEEDPF—VYTEVQLIQAGIEREALAGQASW

IDEARKVMTKLYGVEVNHRV—VVQEMKDMKDKLEEERAAGVAPW

IDEAREVMCKLYGVSPNHRV——TAQEMKDMKDKLDEEKAAGQAAW

LNKAAKSLSFLRGLPTEDPR——LLEELVEIKATYDYEA-—SFGPSTLL

LARATEVLKRSYTDTSEEI T —ERKVEELVTLNQSIPG——KNVPEKVW

DEEAVRVLSESAELFPDSEE—VQNEYHRLKSSIDEEFAGGPCSW

DEEALRIMCNMAELSPESEI——IQTNFNTIKSDIETEMAGGKARW

TRNAFKVLTLIRK-DVDQTQ—VQIELDEIKAVAAQDT—KGGVRELF—————————~

DVEAYKVWRRLRDTSDLGNK—REFLEMKHAAEQDRQL—KEQESRFK———————————~

FDEARRSLRRTLSGKGPEKEILVTLEVDKIKVTIDKEKRLTSKEGSYS—————————~

ADRAKAVADKF————————="— EVDLCEFQEGDELPSVRIDYRPLM-———————-————

TEKGREVLQKLCGTSE———— VDAEFADIVAAVETARPITMRQS




.50

. 60

.61

. 56

.37

.47

.52

.51

.97

. 28

.29

.41

.54

.24

.43

. 46

.59

.17

17

LDEGKAVLRRIRGTDN————— VEPEFADLLEASRLAKEV—KHP
HEEAKTKLRRIRGVDD————— VSQEFDDLVAASKESQST—EHP
KEKAKEMLQKIRGTME ————— VEHEFNELCNACEAAKKV—KHP
NEEGKEALRKIRGVDD—————— INDEYESTVHACDIASQV——KDP
EATARQALRRLRGHTD———— MEAELEDMRAEARAERAEGHLSV
EAGAMKAFQTFLGKAD————— VSQELEEALAESRVQRNLRLVSV
EAEARKAFLQLNVKEN———— VDTFIGELREETIEVAKNQPVFKF

QEKAAESLARLRKLPIDHPD—SLEELRDITAAYEFETVYGKSS

LAKAAEVLARVRGQPQDSDY——IKDELAEIVANHEYEMQVIPEGGYFV—————— SWMN—
ENRAKSVLKKLRGTAD————— VTHDLQEMKEESRQMMREKKVTI
EVKAKQSLKRLRGYDD—————— VTKDINEMRKEREEASSEQKVS I
LDEARHVLDTMNKH-———————~ DQVAVNKEINDIQESAKIVS
YDDARRVMETVRTP———————~ ERAKAEMDET TAVHSENNAALPGVKQSSGQASGQVSS
TEESKNILKKIYETDN—————~ VDEPLNAIKEAVEQNESAKKNS
LDEAQQSLQLLRPGFD—————- VINEYKETYDGQQEAETVESRDPEKNPKTKDPKAISSG
QEQAEGILRKIMGNTL ———— ATQAVQETKHSLDHG-RKTGGRL
HSEASKILARLEPQAD———— PNLTIQKIKAGFDKAMDKSSAGL
YQEAMAALRFLWGSEE———— GW———EEPPVGAEHQGFQLALLR
ETATHKDLIPLQG——————"— GEAPKLGPGRPRYSFLDLFRA

DGKADGGMDPNEY

—————— VTTMGFRMMLTEP T ILSMGLYNFYAYGISYFFLTAIWPVFYDTYKM—-SEMGASC

———VSSLLWRPLEITMLEPVVFLIDIYTALVYSIMYLIFESVPIVYAGIHHF-TLVEMGA

———IIDTLWRPLEITVMEPVVLLINIYIAMVYSILYLFFEVFPIYFVGVKHF-TLVELGT

———LINTLYRPLKMITKEPAILAFDLYTAVAYGCFYLFFEAFPIVFVGIYHF-SLVEVGL



. 35

. 16

.40

.31

.38

.39

.41

. 10

.24

. 20

.34

.27

.19

.14

.15

.18

. 25

. 26

11

.12

. 29

.28

——AKETII

——=VQKTVT

FPKPPKAGL

LELPTQLNL

RPITLSISEPIVLSLNIYIGLIYSILYLWFEAFPILFTSVYHF-TITENGL

RPIIMLFVEPLLLFVTIYNSFVYGILYLLLEAYPLVFVEGYGF-T-ENGEL

TLYWKMIKCPPITITSVSTALLFSSYYAFSVTFSYYLEHDYRF-TMLEIGA

LAPFKILKAYETICTLMLVAGLQFAMYTTHLTALSTALSKQYHL-TVAKVGL

LL

LP VKCLNFWLYTLCYAAGMGSFFVFFSTAPGLMMGRQGV—-SQLGFSL

—SFRWARGMTVVAALMAVFF IMQLVGQVPAALWVIFGEDRFHW-DATTIGI

———SYLITQPNMAPLLGIFLIITLVSQVPATLWVIYGQDRYGW-SIFIAGV

———RRLHGKPGLLPLAGIYLVMALVSQAPATLWILYGQDRFGW-SMMVAGL

—~VFKEAFGRKELRGLMIGFGLLALPFGFFVNNFSVLALDSIQW-GPTQIGL

—KDLKRSTHPVYFIAFIIVEVMAFGLSAYETVFSLESDHKFGE-TPKDIAA

NW KVFITPVILTLVLSFGLSAFETLYSLYTADKVNY-SPKDISI

Al KDSAYRSALFSAFANGWSNFGVRVAVLPLFAAAAFSN-GGATAGEF

KN——PKLVLSLFVTTLIIQVATGSIAPILTLYVRELAGNVSN-VAFISGM

KY—-PYLLLNLFLTSFVIQFSAQSIGPILALYVR-DLGQTEN-LLFVSGL

————ALFRHKRVLSYMLASGFSFAGMFSFLSAGPFVYIEINHI-APENFGY

———EVLRNGNFTAPGLAFSLVFAAQGLLIGAAPDFTANVLDL-PETNFAY

————LVLKNGRFVAGALALGFVSLPLLAWIAQSPIITITGEQL-SSYEYGL

————HFLRSPAPWLIFAATMFGNAGVFAWFSYVKPYMMFISGF-SETAMTF

————LLFRRPALMSTYLLTVVVVTAHYTAYSYIEPFVQNIAGEF-SANFATA

————KLFRRPALVGIYLLTVVVVTAHFTAYSYIEPFIQTVAGL-PENFTTL

————KTIGNLKTASSHLVTMFTLAGHYTLYAYFAPFLEETLHL-SSFWVSI

————RLLQRPGVMAGMIATFMSFAGQFAFFTYIRPVYMNLAGF-GVDGLTL

LKDPYILVAAGSICLANMGVAILEPTLPIWMMQTMCS-PEWQLGL

LKDPYILVAAGSICFANMGVAILEPTLPIWMMQTMCS-PKWQLGL

LKDPYILTAAGSICFANMGIAMLEPALPIWMMETMCS -RKWQLGV

MLDPYTAVVAGALTTCNIPLAFLEPT TATWMKHTMAA-SEWEMGM
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.58

.19
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******* PFASLKKVGKDSTVLLICITVFLSYLPEAGQYSSFFLYLRQVIGF-GSVKIAA

FGNSGFNCYLLMLIGGLAGIAAFEACSGVLMGAVLGL-SSMTVST

LNRFFLSRVVITTLSVSVILTFVNTSPVLLMEIMGFE-RGEYATI

LKTPRLLLAMLLGALVNAATFASFTFLAPVVTDTAGL-GDLWISV

DKRFVTYVLTLAGYYMLAVQVMLMLP IMVNDVAGAPS—AVKWMYA

********** HSYTSKSVFFFLCVLIMLTQIAKFLPDPGFTLYLNKYCSNNL-VLIGFLY

****** LQDKTYMIFMGANTATTEI IMQFDNFLPVHLSNSFKTITFWGFETIY-GQRMLTI

——————————— ENSNFRRAVFLGVLLQVMQQFTGMNVIMYYAPKIF-ELAGYTNTTEQMW

——————————— INRNVRRAVFLGMLLQAMQQFTGMNI IMYYAPRIF-KMAGFTTTEQQMI

————— K=—-DLSVPWVRRIVFIGLGIAIVQQITGVNSIMYYGTEIL-RNSGF-QTEAALI

————— GLREILSSKWLVRILLVGIGLGVAQQLTGINSIMYYGQVVL-IEAGF-SENAALI

————————— QLFKPGLRKALVIGILLALFNQVIGMNAITYYGPE IF-KMMGF-GQNAGFV

————— VICRMLSYPPTRRALIVGCGLOMFQQLSGINTIMYYSATIL-QMSGVEDDRLAIW

————— NMIKLCKAKTVRRGLIAGVGLQVFQQFVGINTVMYYSPTIV-QLAGFASNRTALL

***** GYLDVFRSKELRLAFLAGAGLQAFQQFTGINTVMYYSPTIV-QMAGFHSNQLALF

********* LSRRGGLLPIVWIGMGLSALQQFVGINVIFYYSSVLW-RSVGF-TEEKSLL

********* LGGSFFFKPIVWIGIGLSVFQQFVGINVAFYYSSTLW—QSVGV-DPADSFF

********* KKPTGGIYGIVWVGLGLSIFQQFVGINVIFYYSNVLW-QAVGF-SADQSAT

****** GELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIF-KSVGL-—DDSFE

—————— KELITGKPKIFRRVIMGIMLQSLQQLTGDNYFFYYGTTIF-QAVGL———KDSFQ

——————— HEVVTGPRMLYRTLLGIALQSLQQLSGANFIFYYGNSIF-TSTGL-——NNSYV

——————— HELFTGPRMLYRTLLGIALQSLQQLTGANFIFYYGNSIF-TSTGL~——SNSYV

———-DCFKTSENRPKQILRIFTGIAIQAFQQASGINFIFYYGVNFF-NNTGV-—-DNSYL

———-NTIKELHTVPSNLRALIIGCGLQAIQQFTGWNSLMYFSGTIF-ETVGF———KNSSA

———————— ASIFGKDIRYRTFLGMFVMSLQQLTGNNYFFYYGFSVM—QGAGI———NSPYL

******** IETFGKDIRYRTCLGFLVMLFRELIGNNYYFYYATQVF-KGTGM-——TDIFL
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RIA RPALVAATGIMLFQQLVGINSVIYFLPQVFIKGFGF-PEGDATW

————SMFDL-ILTPRNRRALLYSIMMVSLGQLTGINAIMYYMSTLM-GQIGF-SPKQAVA

———DCFED—— KINRRRTRITCLCWAGQATCGSILIGYSTYFY-EKAGV—-STEMSFT

************ ARDMRFRVVLSSGLQIIQQFSGINTIMYYSSVIL-YDAGFRDAIMPVV

******* WASLFTRRYMPQLLTSFVIQFFQQFTGINATIFYVPVLF-SSLGS—ANSAALL

******* FRNLLQRRNRPQLVIAVALQIFQQCTGINAIMFYAPVLF-STLGF-GSDASLY

******* WRNLLRRKYRPHLTMAVMIPFFQQLTGINVIMFYAPVLF-NTIGF-TTDASLM

——————— WINIMQARYRPQLTFCTFIPFFQQLTGINVIMFYAPVLF-KTIGF-GNDASLI

——————— YRKLLKPASRPPFIIGMLLQLFQQFTGINAIMFYAPVLF-QTVGF-GSDAALL

——————— LHLCALRSLRWQLLSTIVLMAGQQLSGINAINYYADTIY-TSAGV-EAAHSQY

——————— LELLRAPFVRWQVITVIITMASYQLCGLNAIWFYTNSIF-GKAGI-PQDKIPY

——————— TQLFTQRDLRMPVLIACLIQVLQQLSGINAVITYSSLML-ELAGI-PDVYLQY

————— WSQVFSHKNHQLKRLFTGVAIQAFQQLTGVNFIFYYGTTFF-KRAGV———-NGFT

———~CFRGSIFSPNSNLRRTVLGTSLQMMQQWTGVNFVFYFGTTFF-QSLGT——IDDPFL

******* LELFRSPAYRQPILIAVVLQLSQQLSGINAVEYYSTSIF-EKAGV-——QQPVY

******* TQLETNSSYRQPILVALMLHVAQQFSGINGIFYYSTSIF-QTAGI——SKPVY

***** GGWSELFGKMVRPSLIIGIGLATIFQQVMGCNTVLYYAPTIF-TDVGF-GVSAALL

KHTHMSIGEVLSNKWLVRLLIAGIGVAVAQQLTGINAIMYYGTRVL-EESGM-SAEMAVV

————LSLLSALKIPSYRYVITLGCLLSGLQQFTGINVLVSNSNELY-KEFLD——SHLITI

ARKSLSFAQLFRDPMCRKMTIICVTLSATIQQLSGINGVIFYSTSIF-SEVFA-—DN-AKY

———————————— LMFGVGVIVIGVMLSIFQQFVGINVVLYYAPEVF-KTLGA-STDIALL

———————————— FAFGITVVFAGVSVAAFQQLVGINAVLYYAPQMF-QNLGF-GADTALL

———————————— RPGIYKPLIIGISLMVFQQLSGVNAIMFYANSIF-EEAKF———KDSSL

———————————— RDNMRGRTTVGLGLVLFQQLTGQPNVLCYASTIF-SSVGFHGGSSAVL

——————————— GWGOMLWPLFMGAVTAGTLQLTGINAVMNYAPKIT-ENLGM———DPSL
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TYLSGFVASTLLFLYQPIQDWIFRRDK—AKNNGVARPE

TYVSTIIGITIGGAIYLPTVYYKFTKKL-LAGQ-NVTPE

TYMSIVIGIVIAAFIYIPVIRQKFTKPI-LRQE-QVFPE

AYMGFCVGCVLAYGLFGI-LNMRIIVPR-FRNG-TFTPE

VYLGILVGALITLACYFVFLYKVMIPAF-MASGGDFAPE

PYTALTIGMMVCAAFIWYMDNDYLKRCR-AKGKLVPEAR

AYVCPGVAMLLGSQSGGHLSDYLRSRWIKSHPKKKFPAE

CYLPSGICTLCSIVIAGRYLNWNYRRRLKYYQNWLGKKRSKLLEEHDNDLNLVQRITEND

LFATVATAMVFTARFMGRVIPKWG

SLAAFGILHSLAQAMITGPVAARL

SLASYGICHSTAQAFATAPMVKRF

SLAGYGACHALSQAFAIGPLVARL

LTAAVGIIDILIQGVLLGILLPRI

TTTISSIVAVVIQVLLFGKLVNKL

ATTGGGIFGALFQIYFFDKFMKYF

AMAAFAAGNALCLQFAGDLSDRIG

TASVPGVAALLSAPRLGKLGDRIG

TVSSMGFSSMMSAGVMGKLGDKVG

YFALNIVFLFVMTIFNSRFVRRIG

LFVPLVAGAMTGAATAARHAGRWR

LQVPIFGALTAGNLLLARLTSRRT

IMMLVGLGMVLGNMLSGRISGRYS

LLLLLGGAGIIGSVIFGKLGNQYA

ILLLFGCAGIAGSMLYSRYSDRFP

CYFLFGISAVCGGPFGGALSDRLG
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VLLSFGIASFIGTSLSSFILKRSV

AFLPASVAYLIGTNLFGVLANKMG

AFLPASVSYLIGTNLFGVLANKMG

AFLPASISYLIGTNIFGILAHKMG

AWLPAFVPHVLGVYLTVRLAARYP

FIAMVGILSIVAQTAFLSILMRSL

LFILPTPAAFFGAWFAGRPNKRES

MALTAGVSMTVSFSTPFALGIFKP

ALVLFGAGSFAGVTVAGRLSDRRP

TEACLSLTLLYPIARWSEKHFRLE

SLPAMGMLCSSVWCGKQFDYCRSQ

YLILACVLVVLLMTTLNRLTKDWS

GTVIVGLTNVLATFIAIGLVDRWG

ATLVVGLTFMFATFIAVETVDKAG

GNIANGVISVLATFVGIWLLGRVG

ANVAPGVIAVVGAFTALWMMDRIN

TTCIVGVVEVIFTVIAVLLIDKVG

LASVTAFTNFIFTLVGVWLVEKVG

LSLVTAGLNAFGSTISIYFIDRIG

LSLIVAAMNAAGTVVGIYFIDHCG

ITVITGFINILTTLVATAFVDKFG

YSFTTSIINIVGTVIAMIFVDRVG

YTVITSVVNVLTTLIATALIDKIG

TSIVIGVVNFASTFFSLWTVENLG

TSIILGIVNFASTFVGIYVIERLG

TQITLGAVNFGMTLPGLYIVEHFG




.13

TQITLGAVNFGMTLPGLYVVEHFG

VSFISYAVNVAFSTPGMYLVDRIG

VSITVSGINFIFTLVAFFSIDKIG

SAMILDAVNFGCTFGGMYVLERFG

PAVILGAINFGTTFGALYTIDNLG

VSVGIGVVNFVSTIVATLIMDREP

MSMVGGAALLIGTIPAILYMDKFG

FSIIQYCLGICATFLSWWASKYFG

LSIPLAFMNALFTAVAIFTVDRFG

NTVVVGAVNVGSTLIAVMFSDKFG

SAVVTGAVNVLSTLVSIYSVDKVG

SAVVTGSVNVAATLVSIYGVDRWG

SAVITGLVNVLSTIVSIYSVDKFG

SAVITGSINVLATFVGIYLVDRTG

VTVGSGVVNIVMTITSAVLVERLG

ITLSTGGIETLAAIFSGLVIERLG

CVFAIGVLNVIVTVVSLPLIERAG

ISLATNIVNVGSTIPGILLMEVLG

ISMITTIVNVCSTPVSFYTIEKFG

ATIGSGIVNTAFTVVSLFVVERAG

ATIGVGAVNMVFTAVSVFLVEKAG

AHIGIGIFNVIVTATAVAIMDKID

ANTAFGAVAVIGGLTALRNMDRLD

LSVVMTAVNFLMTFPAIYIVEKLG

ATVGVGVINLIFTMVSVILIDRQG

QTIIVGVINLTFTVLAIMTVDKFG




.1.4

QTISIGVVNFIFTMIASRVVDREG

ASVTVGITQVLFTAVAALIMDRAG

ASVGLGAVKVAATLTAMGLVDRAG

GNFLVMAWNFVTSLVAIPLASRET

********* ARFTSALFITLLFPAGMFLFAFTC

————————— VFLPPAIFGAICMPIGVFIFGWTS

————————— VFIPIAIVGGILLTSGLFIFGWSA

————————— AFLIVAMCVCWCLPLSLFLFGWTA

————————— GVLVISFPATFFIPICLFWFGWSG

————————— LYAMVIAGTVFPIGILWFCWTGYY

————————— FRLLLNLIGILLTICGTIGYGWAL

PKYTFNIFKARLQPAFVTLLLSSSGFCAYGWCI

********** SPSVLRMGMGCLIAGAVLLAITE

********* GERRALMLGMIADGTGYILLAFAT

********* GEKNTLLCGIACDAIGLLLLSIAV

********* GERKALLIGLAADAVGLALLSVAT

777777777 GERGVIVSGIVAQMIGLAALAVVA

————————— GEKRMIQLCLITGAILAFVSTVMS

————————— SELTFIAWSLLYSVVVLILLVFAN

—————————— RKPMIISGLIVNAVFTAMIGFGT

—————————— PEKILITALIFSVLLLIPMSYVQ

—————————— NHRLLVVAQFYSVIIYLLCANAS

_________ ALNMFRSGLWIQFTMAAWMY TSAL

777777777 DTRITIGLAYLLMNGSCLAYAIYFW
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777777777 v

————————— H

————————— G

777777777 P

777777777 H

RSLTIMGGWPIMIGLLVAAAATV

PLRTAAVTDFITVLALLMLFFCG

SALVSTATALLLVCLALLLPAAN

IGFLVTAMLLLLACLTLLMPLSG

SFKSILLVTGSFATIMFLLPLST

KLALAGAPLILAVSALVLTLWGS

—RWLCSLVGMVAVGISLLCVPLA

~RWLCSLIGMLVVGTSLLCVPLA

~RWLCALLGMIIVGVSILCIPFA

LQWLYGALGLAVIGASSCIVPAC

NKNTVLLGLGFQMLQLAWYGFGS

~TLMWQSVICCLLAGLLMWIPDW

~RTLMITSQVLFLAAGITLAVSP

~AQVLAVAGPLLLVGWPALAMLA

—HRLMAGLLIMSLSMMPVGMVSG

SLVNQYLIRYSVFGATLMIIQAN

QK-GFIWGSLFMAIGMIFSFLTT

RKPTLTLGFLVMAAGMGVLGTMMHI —-GIH

RKPALKIGFSVMALGTLVLGYCLMQFDNGTA

RRPMLMTGLIGTTTALLLIGIFSLVLEG

RRTTLITGYSLTTISHVLIGIASVAFPV

RKKLMSIGSAFMATFMILIGTSFYFELT

RRKLTFGSLAGTTVALIILALGFVLSAQVSPRITFKPIAPSGQNATCTRY

RKKLLIISLFGVIISLGILTGVFYEAATHAPAISSLETQRFNNISCPDYK

RKKLALSSLFGVIISLLILSVSFFKQSETSSD

RKPLLLMGSIGMTITLGILSVVFGGATV-VNGQ
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RKPLALIGSVGMVIGLALEAWAFSFDLV D

RKPLLLIGSSGMAVTLATMAVIFANATVKPDGT

HRKCLLLGAATMMACMVIYASVGVTRLYPHG

RRLCLLTGSAAMFICFITYSLIGTQHLYKQGYSN

RRASLMVGGAWMAICFYIWASVGNSVLDLDNPQN

RRNSLMVGAAWME ICFMIWASVGHFALDLADPQA

RRPVLLAGGVIMATANLVIAIVGVSEG

RRTILLIGLPGMTMALVVCSIAFHFLGIKFDGAVA

RRNPLIIGGIWQSICFFIYSAVGSRALYHKNG

RRNPLIFGAAFQSICFFIYAAVGDRKLIYKNG

RKGMLIFGSIVMTVSLAVLAVMNFVG

RRPWSMTIIGFSVGLVLVGVGYQIDLN

RYDLYAFGLAFQTIVFFIIGGLGCS

RRRMLLISVFGCLVLLVVIAIIGFFIGTRI

RRFLLIEGGIQCCLAMLTTGVVLAIEFAK-YGT

RRVLLLEAGVQMFFSQVVIATILGVKVT—DTS

RRFLFLEGGTQMLICQAVVAACIGAKFGVDGTP

RRALFLQGGFQMIVTQIAVGSMIGWKFGF-NGE

RRFLLLQSSVHMLICQLIIGITLAKDLG—-VT

RRHLLLAGYGICGSACLVLTVVLLFQNR

RGPLLIGGFGLMALFFGTLTATLTLQDQ

RRTLLLWPTVSLALSLLLLTIFVNLADS———GP

RRNMLMGGATGMSLSQLIVAIVGVATSE

RRSLLLWGALGMVICQFIVAIVGTVDGS

RRTLHLIGLAGMAGCAILMTIALALLEQ

RRSLFLIGMSGMFVCAIFMSVGLVLLNK
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RKKIVNIGAVGMGISLFVMSIGMKFSGG

RRTTFITGLSLTTTFHLLIAAAGTLLPEG

RKTLLLWGCVGVLVAYLPTATANEINRN

RKRLLLASEIGIVVTSILVVLGSIYS

RKPLQITGALGMAIGMFSLGTAFYTQ

RKPLLIWGALGMAAMMAVLGCCFWFK
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S,

SYCNECMLDPDCGFCXKMNKSTVIDSSCVPVNKASTNEAAWGRCENETKFKTEDIFWAYN

SAMNTNAWDCMTCLKASSPSCGYCSSPIGKEHPGACWISDDS ———VKDLCHNENRLWYTR

PTL-

GKL-

PDL-

KSQPS—

ETSNT-

K_

VVVSSG-

TS-

TS-

DPL-

TNL-

GEL-

GNL-

GTL-




.2.3

.2.4

AEPVDV-

GLLQDSSLPPIPRTNEDQREPILSTAKKTKPHPRSGDPSAPPRLALSSALPGPPLPARG—

E_

——HPPFPWMSPIVGNSMVTVANGHNWMCILNYLTDSY-PLLSGSAVAAFTLPSFIGATVF

——SPDINWEFVPLIGMALFAVGAFTIFQTLFNYMAVSFKVEYLASVFSSNAFFRSVSAGAF

——NRTTHWVGPLFGAATTASGAFLIFQTLFNFMGASFKPHY TASVFASNDLFRSVIASVE

——R—VHWILPVISEVFFVLAVENIFQATFAYLATCY-PKYVASVFAGNGFCRASFACAF

——RESVHWIVPIVSTLFYASGAFLMFQSMFQYLAASY—-PKYVASVFAGNDLFRSAMAASF

——PHKTHWMVPTVGGAFIGFGLMGIFLPCLNYIIESY-LLLAASAVAANTFMRSAFGACF

——FFHYHFVVLLVESALTAFGMTWCSNTSMTYLTELF -PKRAAGTVAVSSFFRNVGAAILS

——TVKAPLAAVLCMSGFASLFSNCILTFSTTLIVDLF-PTKTSTATGCLNLFRCILSAVE

——IWALQSVLGFIAPMWLVGIGVATAVSVAPNGALRGFDHVAGTVTAVYFCLGGVLLGSI

—RGW———- MAFPIMVLLASGGIGMPALQAMLSRQVDEERQGQLQGSLAALTSLTSIVG
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PFALLPLFALGGVAVPALQAMMSRGISDERQGELQGLLSSFNSLGATIG

PFALLPFFAAGGMALPALQALMAHKVDDDHQGELQGTLASMGSLIGVAG

——SVFAQPWVEFIVGALMLAAGQGASQAAMDGAMSNAVGDDEQGWLGGATQSLNAAMGTAA

L—-T

W——-S

VLLVTCFIFLAFDLLRPALTAHLSNMAGNQQGFVAGMNSTYTSLGNIFG

IMLISFVVFIGFDMIRPAITNYFSNIAGERQGFAGGLNSTETSMGNFIG

——EVWI-—-LITVSALAGAGAGLLNPSQQAVLADVIDSRPGGKVLANFQMAQDFGAIVG

——TPLQ———-LGILRFLLGAADGALLPAVQTLLVYNSSNQIAGRIFSYNQSFRDIGNVTG

——SPLQ————-LGLYRFLFGLGTGALIPGVNALLSKMTPKAGISRVFAFNQVFFYLGGVVG

——LGL——GFWSLVVGVAAFVGCVSMVSSNAMAVILDEFPHMAGTASSLAGTFRFGIGATV

——TALSPALPWAVLPPALFTCGLAMSVPAMTLHILESVPALSGTGASVLGFMQMLAFSIA

——ISSH-AYLWMTAGLSIYAFGIGLANAGLVRLTLFASDMSKGTVSAAMGMLQMLIFTVG

——GMKT-——T-SLIFAFICCAGLFALSAPLQILLLQNAKGGELLGAAGGQIAFNLGSAVG

——SE-I-——H-LGVLSIFWGIAMMIIGLGMQVKVLALAPDATDVAMALFSGIFNIGIGAG

—~YP-F~——G-LTLLCLVWGLAMMSIGLAMQAKVLSLAPDASDVAMSIFSGLFNLGIGGG

——SSMI———F-FLPVMVIWGLLSWSLAPAQQSYLIETAPDSSDIQQSFNTSALQVGIALG

——DK-I-—V-ATGVAIIWGLTFALVPVGWSTWITRSLADQAEKAGSIQVAVIQLANTCG

——HNIFGLIGPNAGLGFATIGMVDSSLMPIMGYLVDLRHTSVYGSVYATADVAFCVGFAIG

——HNIFGLIGPNAGLGLATGMVDSSMMP IMGHLVDLRHTSVYGSVYATADVAFCMGFAIG

——KNIYGLTAPNFGVGFATIGMVDSSMMPIMGYLVDLRHVSVYGSVYATADVAFCMGYAIG

——RSFAPLVVSLCGLCFGIALVDTALLPTLAFLVDVRHVSVYGSVYATADISYSVAYALG

A

—FG

WM————
V———-M
A——V
p———-V
1L

MWAAGTVAAMSSITFPATSALVSRNAESDQQGVAQGIITGIRGLCNGLG

NVWTLLVPAALFFFGAGMLFPLATSGAMEPFPFLAGTAGALVGGLQNIG

SLFGITLICAGFSVGFGVAMSQALGPFSLRAGVASSTLGIAQVCGSSLW

ALLTLVFVQGALSFALGSTLITRVLYEAAGAPTMAGSYATAALNVGAAA

FTLICLFYIGSITAEPARETLSASLADARARGSYMGFSRLGLAIGGAIG

NFYLFALIRILWGIVLAALLPALFTLCSDRNLLPGYALGLANSFAKLGN
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—SPSAQYFATAMLLMF IVGFAMSAGPLIWVLCSEIQPLKGRDFGITCSTATNWIANMIV

——SSGLSWLSVGMTMMCIAGYAMSAAPVVWILCSEIQPLKCRDFGITCSTTTNWVSNMI I

———PALPYVVLSLTVTFLAFQQGATSPVTWLMLSEIFPLRLRGLGMGVTVFCLWMVNFAV

—DPLRPYVILTLVVVFVGSMQTFLNVATWVMLSELFPLAMRGFAIGISVFFLWIANAFL

****** GIMMIVLILGFVAAFCVSVGPITWIMISEIFPNHLRARAAGIATIFLWGANWAT

FCPTPYSWTALLGLILYLVFFAPGMGPMPWTVNSETYPLWARSTGNACSSGINWIFNVLV

GCPSNFGWFALLGLGLYITFFSPGMGTVPWIVNSEIYPLRFRGICGGIAATANWISNLIV

——GGLYGWLAVLGLALY IVFFAPGMGPVPWTVNSEIYPQQYRGICGGMSATVNWISNLIV

——TGAAGITALVTANLYVFSFGFSWGPIVWVLLGEMFNNKIRAAALSVAAGVQWIANFII

——PATQGWVALIAAHVFVLFFALSWGVVVWVFLGEMFPNRIRAAALGVAASAQWIANWAT

——PGASGLITALTAANLFVVAFGMSWGPVVWVLLGEMFPNRFRAAALGLAAAGQWAANWL I

——SKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFL I

——YKASGNAMIFITCLY IFFFASTWAGGVYCIISESYPLRIRSKAMSTATAANWLWGEFLI
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——VAVLAVPTMILTAFYILGFAVSWGPTAWVLIGEIFPLSVRGIGSSFGSAANWLGNFIV

——NLAAAEGVYLTGQILYNIFFGTYATLTWVVPSESFSLATRSIGMTICSAFLYLWAFTV

——THGSKMGSGSLLMAVAFFYNLGIAPVVFCLVSEMPSSRLRTKTIILARNTYNVVSIIC

——YSVGGGLFLALLAVFLALYAPGIGCIPWV IMGEIFPTHLRTSAASVATMANWGANVLV

——PKAVASGILAVICIFISGFAWSWGPMGWLIPSEIFTLETRPAGTAVAVVGNFLEFSFVI

——SKGFAILVVVMICTYVAAFAWSWGPLGWLIPSETFPLETRSAGQSVTVCVNLLFTFIT
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——NKSSQSVLVAFSCIFITAFFAATWGPCAWVVVGELFPLRTRAKSVSLCTASNWLWNWGI

———KHAVSAEISFICIYIFFFASTWGPGAWVVIGEIFPLPIRSRGVALSTASNWLWNCI I

——LPWMSYLSIVAIFGFVAFFEVGPGPIPWF IVAELFSQGPRPAATAVAGFSNWTSNFIV
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PLFGRALYNN LSIDK FPVGWGSSILGFISLGMIA
PLFGAPLFDN LATPE YPVAWGSSVLGFITLVMIA
PLFGRAMYDN LATKN YPVAWGSSLVGFLTLGLAT
PLFARAMFNN TGPSY APVAWGSTILGIVACLMIP
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SATTLQLCNA MG IGWCFTGLGLCSSISLI
TAALSKMVEK MK FGGVFTFLGALTSSSSI
GTLIISLLPR NTAW PVVVYCLTLATVVLGLSC
PLLFTATYAA SITT WNGWAWIAGAALYLLCLP
PVLVTSLYFM TQAS APGMVWALAAILYVITLP
PLVATALYAA TRDV WPGLVWALAAALYLVVPP
PLIAGALYAL VSHA APYWLGVALMIVAVTVVS
PALGGILFDL NIH YPFLFAGFVMIVGLGLTM
PLIAGALFDV HIE APIYMAIGVSLAGVVIVL
PILVGMIAEQ AGF QIGFMLCGVISLLAAVAW
PLMGAATSAN YGF RAVFLVTAGVVLENAVYS
PMAGSAVAGQ FGY HAVEYATSLCVAFSCLEN
GALLSLATEN SAW PMIWSIAFCATSSILFCL
SGWGVPLTYG QPS VLALAMLACVTASALAWA
IETSKHAWLN GGN GLFNLFNLVNGILWLSLM
AYCGGMMLTL GLA YNYVALPAALLSFAAMSS
ALVGNQVSLH WSM SMIGYVGAVPAFAALIWS
ALLGSQVSLH LGM DKIGYVGAPLVLVALFAT
SAIGGVVLDQ TGT VVSTAWCGGSIVITAVLF
AATGGYALDN IGL TSPLMLSGTLMLLTALLV
PSTGGVIVQV IGFP WLMVIIGTINIIYAPLCC
PSTGGATVKA IGFP WLMVITGVINIVYAPLCY
PSAGGATAKA IGFP WLMTIIGIIDILFAPLCF
PIVAGHIVHS LGFE QLSLGMGLANLLYAPVLL
PALYGFIFYM———~ FHVELTELGPKLNSNNVPLQGAVIPGPPFLFGACIVLMS
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SGVLASLSAM LPQ TGQGSLGLLMTLMGLLIV
IWLAAVVGIG AWN MLIGILTACSIVSLLLIM
GPLVAATTLG HTT GNLGPLWASGLLVAVALL
YIGGGWLFDL GKS AHQPELPWMMLGIIGIFT
LIGLLLGGLF AFYL PYPAIFMITAGIYSLFAI
GLLVSISPMI KAT GVSLVLALTEVLATILVL
GATFLTMLNTL GNA NTFWVYAALNVLFILLTL
GATFLTLLDSI GAA GTFWLYTALNIAFVGITF
SFTFPILLAAT GLS TTFFIFVGLGICSVLEVK
GLFFPTIMEAV GLT GTFFMFAGIGVVALIFIY
GQFVPMMIDSF GLA YTFWIFAVINILCFLEVV
SLTFLHTAEYL TYY GAFFLYAGFAAVGLLFIY
AQSFLSLTEAI GTS WTFLIFGVISVIALLFVM
AQTFLTIAEAA GTG MTFLILAGIAVLAVIFVI
STTFPPLLDTV GLG PAYGLYATSAAISIFFIW
TASFPSLAD-W NLS GTYVIYTIFAALSTPFVL
TVSFPELRN HLG LAYGFYALCAVLSFLFVS
AFFTPFITSA INF YYGYVFMGCLVAMFFYVE
SFFTPFITSA IHF YYGFVFTGCLAFSFFYVY
SFFTPFISGS THF AYGYVFASCCVVGVLIVF
SFFTPFISSS IDF AYGYVFAGCCFAAIFVVE
ALITPYIV-DVGSHTSS MGP KIFFIWGGLNVVAVIVVY
ASTFLTML-Q NI TPA GTFAFFAGLSCLSTIFCY
SFFTPFIQAS IGF KYGYVFASCNLTGAIVIF
SFFTPFINNA IGF KLGYIYACINLFSSFMIF
SQFFLVLL-D———AFGN NVG GPFAIFGVFSALSTPFVL
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TYNFNKMK-D——AFTY TGL TLGFYGGIAIVIGIPYQL
SVLILYQL-N-—SKKWN WGA KSGFFWGVLCFCTLIWAV
SQVFPILM-G Al GVG GTFTIISGLMALGCIFVY
GQAFVSMLCA MEY GVFLFFAGWLVIMVLCAI
AQAFLSMLCH FKF GIFIFFSAWVLIMSVEVM
AQIFLTMLCH LKF GLFLVFAFFVVVMSIFVY
GQFFLTMLCH MKF GLFYFFAGMVLIMTIFIY
AQAFLSMLCG MRS GIFFFFSGWIIVMGLFAF
GFLFPSIQEA IGA YSFITIFAGICLLTAIYIY
GLLFPFIQKS LDS YCFLVFATICIAGATYFY
LCSYPVIQKN IGG YSFLPFLVVVVICWIFFF
AYATPYMVDEDKGN LGS NVFFIWGGFNLACVEFAW
AVITPYMVDKDKGD LKA KVFFIWGSLCACAFVYTY
GMCFQYVEQL CGP YVFIIFTVLLVLFFIFTY
ALCFQYIADF CGP YVFFLFAGVLLAFTLFTF
SLTFPSLLDFF GTG SLFIGYGILCFASIWEVQ
ALFFPALVSGV GIT FSFLIFAVVGVIALAFVT
VFPSDITIKK SPS ILFIVESVMSILTFFFIF
GLIFPVLKDA LKN YTFLVFAIITSFGAIFTL
SWTFPMMDKNSWLVAHF HNG FSYWIYGCMGVLAALFMW
NFLFKVADGSPALNQTF NHG FSYLVFAALSILGGLIVA
TKEFSS VMEML RPY GAFWLTAAFCALSVLETL
SLSFLDLI GTI GLS WTFLLYGLTAVLGLGFIY
NLLYPITTEAISGGATGDQDKGQA VVFILFGLIGLICFVLQF
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IPFILYKYGPSL RTRSSYTEE—————————
ITPFVLHKWGLKL RSRSKYAS

VPLLFLKYGEST RKKSKYAYAA———————
GILYLLIFQRKY TAKEF

LLFILLRKGKEL AFKRKKQELGYN——————————~
VSRVKGSRGQGEHD VVALQSAGSTSNPNR

ALRRGLWSGAGQ RADR

LLLKYRLNKYSGVP

LLARSRARDAAP

RAHTANTAKRPA GETTGDAPAALVETAG————~
VWKEKKNDAAALN

TEKQHRAKLKEQNM

IFGRETLPTAKVEQ v

WNSLRRRRIPQVSN

LIQFRTLLKVKEI

YASRPKKR

WLQHLSRISAKVQA R

VIFLKDKQMGNSHE G

LLLYGRYKRQQ AADTPVLAKPLG—————————
ITIFRRWPVTL EEQTQ

LLSVYRSVRLV HSRV

AFISLTRPVQT AKKSSL

TAKVKMKKS
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LLRNVGLLTRSRSERDVLLDEPPQGLYDAVRLRERPVSGQDGEPRSPPGPFDECEDDYNY

FLVALFIPEYSKASGVQKHSNSSSGSLTNTPERGSDEDIEPLLQDSSIWELSSFE-EPGN

LCWLPLATRMS HQGQPV

FVAPGRPVAAH EETHHHA

VAFPFRTVITT AAPADATR

FLALGWQFSQK RAARRLLERDA-———————————
FVYGYDRLNVRQMT DFSNSYFNMKS

VAVNRHQKTKLN

WLVPETKHVSLE HIERNLMKGRKLREIGAHD———~
WLIPETKNVTLE HIERKLMAGEKLRNIGV—————~
RFLPETKGLSLE QLEENFRAYDHSGAKKDSGAEVI
TQVPETRGRTLE EIDEDVTSGVIFNKDIRKGKVH-
TICPETKNKSLE ETEKLWIK

GCLPETKGKKLE ETESLFDNRLCTCGTSDSD——-
VCVPETKGMPME ETEKMLERRSMEFKFWKKK———
VFVPETQGLTFS EVEQIWKERAYGNISGWGS————
FFVKETKGKTLE QM

KFVKETKGKALE EMG

KWVEETRGKNLE DMHAFALGH-—————————————
FFVPETKGLSLE ETQELWEEGVLPWKSEGWT-——-
FFVYETKGLSLE EVDEMYASGVLPLKSASWV———~
FFVNETQGRTLE EVDTMYVLHVVPWKSASWVPDES

FFVNETQGRTLE

EVDTMYVLHVKPWQSASWVPPEG
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FAVYETRGLTLE

FCYPELSGLELE
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FLAKETKGLTLE

RLVPETKGKSLE
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VDLPETAGKTEV

FFAVETKGLTLE

FLLPETKGVPIE

FLLPETKNIPIE

IFLPETKGIPIE

FLLPETKGVPIE

EIDELFRKAPNSVISSKWNKKIR

EVQTILKDGFNIKASKAL———~

EINELYMSVIKPWESGNFK———~

EVNDLYMSNIKPWESYKYVREIE

EIEKEMTKR-————————————

EIDDIFEMPTRQLVKQNLKNLKD

EINELFKLGVSARKFKSTKV———

FFIPETKGIAID
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FVLPETKNRTHA

LFMPETKNRTED
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RV-QALYARHWFWNRVMGPAAAE

EMTERVWKKHWFWARFMDDHNDH

EM-GQVWRSHWYWSRFVEDGEYG

EM-GKVWKEHRYWGKYSNNDDGD

DMRESVWKPHWFWKRYMLPEDDH

EINRIFAKRNRVKLPEEKEE——~

ETSQAFAKRNKAQPPEVKAD—-

EVARDLAFGNIVVGKRTTALEDR

QVDELYEHVSKAWKSKGFV———-

FKVPETKGKSFE

KKVFETRNRSLE
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FFIKETKGGEIG

LFVPETKGRTLE

KFVPETKGKTLE

RFVPETKGRSLD

QVDKMMEETTPRTSAKWTP——-

ETASGFRQGGASQSDKTPEELFH

ETAAEFQKKSGSAHRPKAAVEMK

DIEATLRAKTGEDAAELSTTK——

ELDHAAFTGQIFKKA—————

TSPY ITMEERQKHMTKSVV———~

ETHNENSKDTKNLDSQMKS———~

ELEALWEPETKKTQQTATL———~

EIEEMWRSQK—————————————
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DPFVVKTPPKDVSHNDPKG
GESGESGAGYREDGDLGR

VIA EDEKRVAAASATIKEEELS

EFV NGEKSNGKSNGFDPSTRL -

NAL EMGKNSNQAGTKHV——-

DVD DDAYF

HDI EKRNA
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SAMTEEKANSQTEPDSSST

NLT VFTKQGNNEGPASESLLYP
PSKHSFREQVDQQMDSKT
HGTFTAEMGLTANAVAEK

PLGADSQV

FLGATETV
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