Figure S1. Multiple sequence alignments. (A) CRISPR repeats; (B) concatenated Cas protein sequences;
(C) Casl sequences. Lin, Listeria innocua Clip11262 (AL592022); Mbo, Mycobacterium bovis BCG
Pasteur 1173P2 (AM408590); Mtu, Mycobacterium tuberculosis F11 (CP000717); Sag, Streptococcus
agalactiae A909 (CP000114); Sep, Staphylococcus epidermidis RP62A (CP000029); Smu, Streptococcus
mutans UA159 (AE014133); Spy, Streptococcus pyogenes MGAS5005 (CP000017); Ssa, Streptococcus
sanguinis SK36 (CP000387); Streptococcus suis 89/1591 (AAFA00000000); Sth, Streptococcus
thermophilus LMD-9 (CP000419). CR1, CRISPR1; CR2, CRISPR2; CR3, CRISPR3; CRa, CRb, two

CRISPR loci in S. pyogenes.
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Sth CR1 ~GTTTTTGTACTCTCAAGATTTAAGTAACTGTACAAC

Ssu ~GTTTTTGTACTCTCAAGATTTAAGTAACAGTAAAAC

Sth CR3 -GTTTTAGAGCTGTGTTGTTTCGAATGGTTCCAAAAC

Smu -GTTTTAGAGCTGTGTTGTTTCGAATGGTTCCAAAAC

Sag -GTTTTAGAGCTGTGCTGTTTCGAATGGTTCCAAAAC

Spy CRa ~GTTTTAGAGCTATGCTGTTTTGAATGGTCCCAAAAC

Lin -GTTTTAGAGCTATGTTATTTTGAATGCTAACAAAAC

Spy_CRb --—-GTCTCACCCTTCATGGGTGAGTGGATTGAAAT-

Sth CR2 -GATATAAACCTAATTACCTCGAGAGGGGACGGAAAC

Ssa GTAAGAAACCCCAGTCACCTCGAGAGGGTACGGAAAC

Mtu GTCGTCAGACCCAAA-ACCCCGAGAGGGGACGGAAAC

Mbo GTCGTCAGACCCAAA-ACCCCGAGAGGGGACGGAAAC

Sep -GATCGATACCCACCCCGAAGAAAAGGGGACGAGAAC
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IVDVIGLDKENKAFNASLGTYHDLEKIL-DKD----=-—-—-———————————
SVEISGVEDR---FNASLGTYHDLLKIIKDKD-———=====———=—==———
GIELKGIEKQ---FNSSLSTYHDLLNIINDKE--=-=——=====———=—=——
SPTIEGLEDS---FNSSYSTYHDLLKVGIKQE--—-—----—-—————-—————

LCCM-LLNRGGKSSERECEICHSVENLVSYHD--—-—-- QKVCDICRGLYQF
LR---ELNKGGKQSERECEICHAVGDIKELRIGGEDVONLCPICRELRGEF
LRELNSRDHDGQKGDRECSVCHTVNRTVSADD--—--- EPKCSLCQALTAA
LRELNSRDHDGQKGDRECSVCHTVNRTVSADD-———— EPKCSLCQALTAA
ILKLNHFHSYG---DRECKECLRSDIDINDDG--—-—-——-— LCSICEGIINI

FINIVTEVKVINQIQTELQGVRALLHDYSADLS———======——===———

SKEIAHD---=-=———==-== HFIIIE-NEGLPIGPNACLKGVA----FEKL
AAKIHTEFNDTENPEREDYYYFQIVEGEEGLPIGPGAVLLAVD----GDDI
SSQIQSESRR-————---— FLLISDGATKGLPLPFGATLTFCSRADADKAL
SSQIQSESRR-——-——-—--— FLLISDGATKGLPLPFGATLTFCSRADADKAL
SNDLRDKS-====—====—— FFVLSETGKLKMPENKFISVIDYEEAEMLV

—————————————————— YVSYLSDVVYLIKFHFVWNEDRKDLNSDRLPA

SLANKVLVYATANQEKGQRTPYQALDSMDDAWSFRELKAFVRESKT-—--—
SLSNKVLVLATANQEKAQRTPYNYLKSATSAWSYREFKDYVTKRKG-——--—
DREMIRKRLENYSDLLTKEQVKKLERRHYTGWGRLSAELIHGIRNK-—-—--
DREMIKKRLENYKDLFTESQLKKLYRRHYTGWGRLSAKLINGIRDK----
DREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDK-—---
DREMIKQRLSKFENIFDKSVLKKLSRRHYTGWGKLSAKLINGIRDE-—-—--
DKRMIKEQLQQFSDVLDGVVLKKLERRHYTGWGRLSAKLLMGIRDK-—-—--—
SQEAFSRVYVKNDYKAGTVKATHVFVGDYQCDEIYNYAALSKNENG-—---
PTSG--RLYVKNKEFST-NNAAIHVYIGDRQAANIEDYAGLSQKEIEGNEG
QQPQTRRRYAKNKFFAGECLGTGLWVGDYVAQMEFGDYVKR-—————-—-——
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QQPOQTRRRYAKNKFFAGECLGTGLWVGDYVAQMEFGDYVKR-—————-—-——
ONNNQVRIYSKNKPYIGIGISTNLWMCDYDYASQNQDMREKGIGSYVD—-—
KHEAIMERSIRKGGRRDVFLGTRECLGLVDDISQEEYETTVSYYNGVNID

—-LSNKKKEYLLTEEDISKFDVRKKFIERNLVDTRYASRVVLNALQEHFR
--IGKKKCEYLTFEEDINGFEVRSKFIQRNLVDTRYASKVILNALQDYFK
--ESRKTILDYLIDDGNSNRNFMQLINDDALSFKEEIAKAQVIGETD--N
--ESQKTILDYLIDDGRSNRNFMQLINDDGLSFKSIISKAQAGSHSD—--N
——QSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGD—--S
--KSGNTILDYLIDDGISNRNFMQLIHDDALSFKKKIQKAQIIGDEDKGN
--QSHLTILDYLMNDDGLNRNLMQLINDSNLSFKSIIEKEQVTTADK--D
——-LGIKRLAVVRLDVDDLGAAFMAGFSQQGNGQYSTLSRSATFSRSMSLE
ETRGIKRLAVLRLDVDNLGAAFMAGFSEQAAGSYNTLARSAVESQQOMSLE
—~ASGIARLGVLRLDVDNLGQAFTHGFMEQGNGKFNTISRTAAFSRMLSLFE
—~ASGIARLGVLRLDVDNLGQAFTHGFMEQGNGKFNTISRTAAFSRMLSLFE
REEGVKRLGVVRADIDNLGATFISGIPEK----YNSISRTATLSRQLSLF
LGIMFHSFAYPKDKKTPLKSYFTKTVMKNGVITFKAQSECDIVNTLSSYA

AHKIDTKVSV-—-—————-——————— VRGQFTSQLRRHWGIEKTRDTYHHHA
ISGIQTKVSV-———-—————————— VRGQFTSQLRHKWGIEKTRETYHHHA
LNQVVSDIAG--—==——====——-— SPAIKKGILQSLKIVDELVKIMG-HQ
LKEVVGELAG----———===———-— SPAIKKGILQSLKIVDELVKVMG-YE
LHEHIANLAG----———====——-— SPAIKKGILQTVKVVDELVKVMGRHK
IKEVVKSLPG-———-=————————— SPATIKKGILQSIKIVDELVKVMGGRK
IQSIVADLAG-————————————— SPATIKKGILQSLKIVDELVSVMG-YP
FKVYINQFAS-———==——————=————— DKKLSIIYAGGDDVFAIGSWQD
FKFHINHFAE--———---——————————— GKNLTIIYAGGDDVFAIGSWQD

FROQHINYVLARPKLRPITGD----DPARPREATIIYSGGDDVEVVGAWDD
FROQHINYVLARPKLRPITGD----DPARPREATIIYSGGDDVEVVGAWDD
FKYELNHLLEN-=-——=====————==————— YQITAIYSGGDDLFLIGAWDD
FKAPEEIKSVNDECMEYDAMEKGENMDFFTSLLKTYEKAELADLVDHQKR

VDALITAASSQLNLWKKQKNTLVS-YSEDQLLDIETGE-—--—--- LIS---
VDALITAASSQLRLWKKQESPLVVDYQEGRQVDLETGE--——--- ILELT-
PENIVVEMARENQFTNQGRRNSQQRLKGLTDSIKEFGS----QILKEHP—-
PEQIVVEMARENQTTNQGRRNSRQRYKLLDDGVKNLASDLNGNILKEYP-
PENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGS----QILKEHP-
PESIVVEMARENQYTNQGKSNSQQRLKRLEKSLKELGS----KILKENIP
POTIVVEMARENQTTGKGKNNSRPRYKSLEKAIKEFGS----QILKEHP-

ITAFTVELRENFIKWINGKLTLSAGIGLFADKTPIRLMAHQTGELEEAAK
VIDFAVDIRQKFIAFTNGKLTLSAGVGLYPDKTPIHLMALDAGQLEEAAK
VIEFGIELRERFHEFTQGKLTVSAGIGMFPDKYPISVMAREVGDLEDAAK
VIEFGIELRERFHEFTQGKLTVSAGIGMFPDKYPISVMAREVGDLEDAAK
ITEASIYINDKFKEFTLDKLTLSAGVGMFSGKYPVSKMAFETGRLEEAAK
NNEPVLLPIYHTSLKSNGKNIISVKLDKDGQFHKAEFMADKQMIIFPVTA

——————— DDEYKESVFKAPYQHFVDTLKSKEFEDSILEFSYQVDSKENRKI
——————— DEQYKELVYQPPYQGEFVNTISSSAFDNEILFSYQVDSKVNRKI
———————— VENSQLONDRLFLYYLONGRDMYTGEELDIDYLSQYDIDHITI
———————— TDNQALQONERLFLYYLONGRDMYTGEALDIDNLSQYDIDHIT
———————— VENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIV
AKLS---KIDNNALONDRLYLYYLONGKDMYTGDDLDIDRLSNYDIDHIT
———————— TDNQELRNNRLYLYYLONGKDMYTGQDLDIHNLSNYDIDHIV

GN-=--=-- EKDSISLFSSDYTFKFDRFITNVYDDKLEQIRYFFNHQDERGK
SN--——- GKDSISLEFNERYTFSFDDFIDEIYKGKLKDIRRYFSGQKERGI
SLP----GKNGVALFDREFTFGWDELLSKVIEEKYRHIADYFSGNEERGM
SLP----GKNGVALFDREFTFGWDELLSKVIEEKYRHIADYFSGNEERGM
TG----- EKNQISLWLQEKVYNWDEFKKNILEEKLLVLOQQGFSQTDEHGK

DSVARSGSHPAPHPLVDKFAYYSAEMGQIQYDSFHKQLNNWIDYCEEGDV

SDATIYATRQAKVGK-—==———=————————————— DKADETYVLGKIKD
SDATIYATRNAQLGK--—-—-—————-———————————— DKTEGIYVLGKIKD
POA--FIKDNSIDNR--—-—-—————-———————————— VLTSSKENRGKSDD
POA--FIKDDSIDNR--=————==———————————— VLVSSAKNRGKSDD
POS--FLKDDSIDNK--—=———==———————————— VLTRSDKNRGKSDN

POA--FLKDNSIDNK----—————-———————————— VLVSSASNRGKSDD
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POS--FITDNSIDNL-—-—-—-————————————————— VLTSSAGNREKGDD
NFIYKLIELLRNYDR---=-=-=——————— MNMARLAYYLTRLEELTRETDR
NFLYRLVELLQLNDKTMYKGYGPEDDRRMNVARLAYLLARMEDEAGKEGK
AFIYKLLELLAERDD---——--——-—-——-— RITKARWVYFLTRMRNPTG--DT
AFIYKLLELLAERDD-—-————=————---— RITKARWVYFLTRMRNPTG--DT
AFIYKMLALLRNNEA-—-———————-—-—-—-—————————— INIARLAYLLARS
KKFLTFVQQFILKPEFLTLILDSLIG-----—---— PDYQHNQLKVTFCDA
IYTQODGYDAFMKIYKK-—=—==—=-—~— DKSKFLMYRHDPQT-————————
IYTQAGYEAFLKRYTK---——--—=--—- DKTSFLMYHKDLDT——-———————
VPSKDVVRKMKSYWSK-—==—==—=—~— LLSAKLITQRKFDN-————————
VPSLEIVKDCKVEFWKK-———————-—-— LLDAKLMSQRKYDN—-————————
VPSEEVVKKMKNYWRQ-—--—~-=—--~— LLNAKLITQRKFDN-————————
VPSLEVVKKRKTEWYQ-—--—=-—-——--— LLKSKLISQRKFDN-——=—————
VPPLEIVRKRKVEWEK-—--——--—--— LYQGNLMSKRKFDY-——=—————

EHFREFKNAFWNWYKS-SSKTQREAEFALIYYLYEIRKAMKLERHKMMAP
APFQQOFANRLHQWFQD--PTDAKQLKTALHLYIYRTRKEE-———-=-—-——~—
APFQQFANRLHQWFQD--PTDAKQLKTALHLYIYRTRKEE-———-=-—-——~—
KMNEDFTSKIFNWAQN--DKDKNQLITALEYYIYQIREADLT-———-—--—
TGKEKLIDLSACFLEFSIDQFQGFKNESVSTFKALHQSYIS-————-—--—

YEKNRNNRTNGRNQFQNNRSKGSYSSQSNKQKFFKLDPPILTDDYVDKAD
——————————————————————————————————————————— SEMSVIQ

EPILENYPNKQINEKGKEVPCNPFLKYKEEHGYIRKYSKKGNGPE-——--—
EITILRDY--REYDEKGKEIG-NPFERYRRENGYVKKYSRKGNGTA-—-—---
RGGLTDDDKAGFIKRQLVETRQITKHVARILDERFNTETDENNKK----—
RGGLTSDDKARFIQRQLVETRQITKHVARILDERFNNELDSKGRR—----—
RGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKL-——--~
RGGLSPEDKAGFIQRQLVETRQITKHVARLLDEKFNNKKDENNRA-—---—
RGGLTEADKARFIHRQLVETRQITKNVANILHQRFNYEKDDHGNT ---—-—
KAILKLERNTRNRKN-PDAFFLTTSKLRNLLSLTSTLFDESKVK----EY
LVIHTLDSDKKQLNNGKIKFKLTSTQIRNLAALTSNLEFDESKTKN---DI
DDYVKQAEVIRGLPKKKNGFELTTTQLRVLLSLTAQLFDEAQQSANPTLP
DDYVKQAEVIRGLPKKKNGFELTTTQLRVLLSLTAQLFDEAQQSANPTLP
KSNVKNVKDRKGKEKQVLENGLTTSKLRNLMEQVNRLYTIAFNSNEDQLN
RENLGICNISGREEQLTDKHRGLMGNAKIISVSNKREAYKGRFREREDVFE

—IKSLKYYDSKLGNHIDITPKDSNNKVVLQSVSPWRADVYFNK--TTGKY
—IKSLKYYDNKLGNHIDITPENSRNAVVLQSLKPWRTDVYFNK--ETGKY
-IRQVKIVTLKSNLVSNFRKEFELYKVREINDYHHAHDAYLNA--VIGKA
—-IRKVKIVTLKSNLVSNFRKEFGFYKIREVNNYHHAHDAYLNA--VVAKA
—IREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNA--VVGTA
-VRTVKIITLKSTLVSQFRKDFELYKVREINDFHHAHDAYLNA--VVASA
~MKQVRIVTLKSALVSQFRKQFQLYKVRDVNDYHHAHDAYLNG-~-VVANT
DDLLDRIAYLRVQFVYQAGREIAVKDLIEKAQILEALKEIKD---RETLQ
EELREKISYLRIQFVYQSGREPAVEDFVKKAGLLEALTEIQD---IPSLQ
RQLKEKVQYLRVRFVYQSGREDAVKTFVRNAKLLEALEGIGDS—--RDGLL
ROLKEKVQYLRVRFVYQSGREDAVKTEFVRNAKLLEALEGIGDS--RDGLL
EEFIDELEYLKIKFYYEAGREKSVDEFLKKTLMFPIIDRVIKKESKKFFL
SVGYETSEKIHLMLKYLLENKNTSTWLGSSQYLINWESDDLTN--DSRLD

EILGLKYADLQFEKGTGTYKISQEKYNDIKKKEGVDSDSEFKFTLYKNDL
EFLGIKYSDLSFEKGTGEYGISQEKYDSIKIAEGVAKKSIFKFTLYKQDL
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LLG--VYPQLEPEFVYGDYPHFH-GHKENK-—-----—-— ATAKKFFYSNIM
ILT--KYPQLEPEFVYGDYPKYN-SYKTRKS———---— ATEKLFFYSNIM
LIK--KYPKLESEFVYGDYKVYD-VRKMIAKSEQEIGKATAKYFEFYSNIM
LLK--KYPKLEPEFVYGDYPKYN-SFRERKS----——~— ATEKVYFYSNIM
LLK--VYPQLEPEFVYGDYHQFD-WFKANK--—-—--—— ATAKKQFYTNIM

RFCRYMEALVAYFKFYG--GKD-MTFAKIKFSAQIRLETGLHIGGSDAFA
RFCRYMEALIAYFKFNG--GRDOMTYSKVKISGIIELKSGLHIGTSNAFA
RFCRYMEALAAYKKYLDPKDKMTTSYAKIEITGTLTVLTGLQIGAGDGES
RFCRYMEALAAYKKYLDPKDKMTTSYAKIEITGTLTVLTGLQIGAGDGES
DYCKYFEALVAYAKYYQ----KEDMYSKIKISGTIEVVTGLHIGGGGESS
IVSPIFDDGLEEEDDDDTPPVITLATEDNKRIGKSFIKGQKLFANDATYY

LLVKDTETKEQQLFRFLSRTMPKQKHYVELKPYDKQKFEGGEALIKVLGN
LFIKDIENNFGKLLRFTSKND-TSKHYVELKPYDKNKFGTEEPLLPVLGN
NFFK---===——==--— KDDVRTD-KNGEIIWKKDEHISNIKKVLSYPQVN
NFFKTKVTLADGTVVVKDDIEVNNDTGEIVWDKKKHFATVRKVLSYPQNN
NFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVN
NIFKKSISLADGRVIERPLIEVNEETGESVWNKESDLATVRRVLSYPQVN
LFFAQK-—-—=====————— DRIIDENGEILWDK-KYLDTVKKVMSYRQMN
AIGAIDSPVIKDPITNIPIIPGSSLKGKMRTLLAK---VYNEKVAEKPSD
AIGATNNPIIKDPLTNLPYIPGSTLKGKMRSLLYRT--DYNSNTTEKLSK
AIGAVDKPVVRDPLSRLPMIPGTSLKGKVRTLLSRQYGADTETFYRKPNE
AIGAVDKPVVRDPLSRLPMIPGTSLKGKVRTLLSRQYGADTETFYRKPNE
MIGAIDSPVVRDLQTKLPIIPGSSIKGKMRNLLAKHFGLKMKQESHNQDD
VAILNKTSNGRIALKYFRQLQASQLLTNLNKWQETYSWESRSKFGKSRLR

VANSGQCKKG-LGK---—-—-—-—-—---— SNISIYKVRTDVLGNQHI-----
VAKSGQCIKG-LNK-—--—-=-—=————-—--— SNISIYKVRTDILGYRHF--—---
IVKKVEEQTGGFSK-—-——————————— ESILPKGNSDKLIPRKTKKEFY--
IVKKTEIQTGGFSK-———====—=—=——-— ESILAHGNSDKLIPRKTKDIY--
IVKKTEVQTGGFSK-———====—=—=——-— ESILPKRNSDKLIARKKD-----
VVKKVEEQNHGLDRG-—-—————--—— KPKGLFNANLSSKPKPNSNENLVG-
IVKKTEIQKGEFSK-—-———-——————— ATIKPKGNSSKLIPRKTN-—-—---—
DSDILSRLEFGNSKDK-—=———===== RFKMGRLIFRDAFLSNADELDSLG-
DSLEISRLFGNSE--=-========= TYKIGRLVFRDAFLNNKEELGKR--
DHAHIRRLFGDTE----—-———-—--— EYMTGRLVFRDTKLTNKDDLEARG-
DHAHIRRLFGDTE----—-———---— EYMTGRLVFRDTKLTNKDDLEARG-
E--RVLRLFGSSEKG-———---=——-— NIQRARLQISDAFFSEKTKEHFAQN

TPTFHDILNVSYGVDRDRFLELDNDNFKSDQIQKLVASLIDGKPMPQSIV

----LDPKKYGGFDSPIVAYSVLVVADIKKGKAQKLKTVTELLG-~-~~-~
-—--WDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLG-~~-—~~
AKEYLDPKKYGGYAGISNSFTVLVKGT IEKGAKKKITNVLEFQG--—-—~
-—--WDPMKYGGLDSPNMAYAVVIEYAKGK--~NKLVFEKKI IR-~-—~~
VRSYTEVKFENTIDRITAEANPRQIERAIRNSTFDFELIYEITD--—-—~
VSTYTEVKFENTINRITAEATPRQVERAIRESEFAFEITYSIQE--—-——
AKTLTEVKFENAINRVTAKANLRQMERVIPGSEFAFSLVYEVSFGTPGER
AKTLTEVKFENAINRVTAKANLRQMERVIPGSEFAFSLVYEVSFGTPGER
DIAYTETKFENTINRLTAVANPRQIERVTRGSEFDFVEIYNVDE-—-—~-~
KKLGNNVKERHRYRKHWYQVEQVCLAILHKQNGEEFSPMLDHTN-~~~ -~

———————————————— KMGQEFTVPLSDISIIVAEGGDTVVTLRLLSALS
———————————————— KQGDEFTIPLSDISIIVAEGGDTVVTLRLLSALS
———————————————— VTIMEKMTFERDPVAFLERKGYRNVQEENIIKLP
———————————————— ITIMERSRFEKNPSAFLESKGYLNIRADKLIILP
———————————————— ITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLP
———————————————— ISILDRINYRKDKLNFLLEKGYKDI--ELIIELP
———————————————— VTIMERKAFEKDEKAFLEEQGYRQP--KVLAKLP
————— ENENQVEEDFKVIRDGLKLLELDYLGGSGSRGYGKVAFEKLKATT
————— KELTEVEKDMEILKAGFELLEWDYIGGSGSRGYGKVCFKNFEVKT
QKASLPSSDEIIEDFNAIARGLKLLELDYLGGSGTRGYGQVKEFSNLKARA
QKASLPSSDEIIEDFNAIARGLKLLELDYLGGSGTRGYGQVKEFSNLKARA
——————— ESQVEDDFENIEKAIHLLENDYLGGGGTRGNGRIQFKDTNIET
———————— ONRSYLFGRLLAIFELIETLRYGLDGNNNDRITNAERYWTAY
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KYNIALVVCDNEHLPTG-—-=-===———====— IYHSONGHFRAYKRLKEQ-L
KYNIALIVCDNHHLPTG-—--==———===— IYHSONGHFRAYKKLQAQ-L
KYSLFKLENGRKRLLAS--—-—————-—-—-——— ARELQKGNEIVLPNHLGT-L
KYSLFELENGRRRLLAS---—-————-—-—-——— AGELQKGNELALPTQFMK-F
KYSLFELENGRKRMLAS——=====——====— AGELQKGNELALPSKYVN-F
KYSLFELSDGSRRMLASILSTNNK-—---=-- RGEIHKGNQIFLSQKFVK-L
KYTLYECEEGRRRMLAS---—————-—-—-——— ANEAQKGNQQVLPNHLVT-L
VEGNYDVKTLNELLT----—-———-—-—=———————— AEVMTYKLYIMTFQN-A
VFGEFDEYRIKKALKPFTNDESDGGGSTESPDSEIKMAYQLYKLDFKS-A
AVGALDGSLLEKLNH--=========—=——-— ELAAVMNSRLEFREDFDR-T
AVGALDGSLLEKLNH---=-—-——--—-—————— ELAAVMNSRLEFRFDEFDR-T
VVGEYDSTNLK--—-=-==—-————————————— IKMTLATKVFKLSFKTPV

TGQPTKLMMLLENKIKPYEEPLKLNRRGSWMKLEKEKEEILELLNPLLET

DWSQKQKD—==—————— KAWQIVTYYKINNQEDV--LAMFEKSLDNIRLL
SWAPLQKD--==———-— KLWQIIIYFKITNQQDV--LAMQEKSLSTIQLL
LYHAKNIHKVDE-—-—--- PKHLDYVDKHKDEFKEL--LDVVSNFSKKYTLA

LYLASRYNESKGKPEEIEKKQEFVNQHVSYFDDI--LQLINDFSKRVILA
LYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEI--IEQISEFSKRVILA
LYHAKRISNTIN----- ENHRKYVENHKKEFEEL--FYYILEFNENYVGA
LHHAANCEVSDG-—-—---- KSLDYIESNREMFAEL--LAHVSEFAKRYTLA
HFGSGTLDSSKLTFSADRIFSALVLESLKMGKLD--AFLAEANQDKFTLT
HFGEGHLDDSVMTFTAARLYSALVLEAIKAGVLD--EFENLSRQDEFVLT
HFGDHGLESSTISCPADTLYSALCVEALRMGGQQ--LLGELVACSTLRLT
HEFGDHGLESSTISCPADTLYSALCVEALRMGGQQ--LLGELVACSTLRLT
HFGKKRLSDGEMTITADTLFSALFIETLOQLGKDTDWLLNDLIISDTFPYE
ETMEKPLDYRFIFGYYAEKNYYYTKQNTEVTESEEMLEHKIDFMVTLEVK

SDYKEQIEPGDRTNREGHAAKVYFNELFG-=-==——====——— KQFVRVTQ
SDYREHIELGDRTNREGHAAKVYFNELFG---—-—-——-—-—-——— KQFVRLTQ
EGNLEKIKELYAQNN-GEDLKELASSFIN-----—-————-—-—-——— LLTFTA
DANLEKINKLYQDNKENISVDELANNIIN---=——====————— LEFTFTS
DANLDKVLSAYNKHR-DKPIREQAENIIH---———====—=——-— LFTLTN
KKNGKLLNSAFQSWQ-NHSIDELCSSFIGPTG-—-—-———-— SERKGLFELTS
EANLNKINQLFEQNK-EGDIKAIAQSFVD-—-—--—-—————-—-—-——— LMAFNA

DAFPFQFGPFLP-KPIGYPKHDQIDQSVDVKEVRRQAKLSKKLQFLALEN
DAFPYMGAPYLP-KPIGYPLLDKVNRNEDIIKQREEAKKAKKLAFIKLGD
DLLPYVGPDYLVPKPLHSVRSDGSSMQKKLAKKIGFLPAAQLGSFLDGTA
DLLPYVGPDYLVPKPLHSVRSDGS SMOQKKLAKKIGFLPAAQLGSFLDGTA
NELYYLPKPLIKIDSKEEDNHKAFKKLKYVPVHHYNQYLNGELSAEDATD
EANANGDPLNGNMPRTDAKGYGVMSDVSIKRKIRNRLODMGKSIFVQANE

KEADVINAGLNYGYAIMR--AQMARIVAGYGLNGLLGIFHKNEYNQEFNLV
QETDAVNAGLNYGYTIFR--AQMARIIAGYGLNALIGIFHKNEYNQFNLA
IGAPATFKFFDKNIDRKR-YTSTTEILNATLIHQSITGLYETRIDLNKLG
LGAPAAFKFFDKIVDRKR-YTSTKEVLNSTLIHQSITGLYETRIDLGKLG
LGAPAAFKYFDTTIDRKR-YTSTKEVLDATLIHQSITGLYETRIDLSQLG
RGSAADFEFLGVKIPRYRDYTPSSLLKDATLIHQSVTGLYETRIDLAKLG
MGAPASFKFFETTIERKR-YNNLKELLNSTIIYQSITGLYESRKRLDDMG
VDDYLNGELFENEEHAVIDTVTKNQPHKDGNLYQVATTRESNDTSLYVIA
FDCFLSGNSIVGESLATKSINTKNQPFQDGNLYQVASVHFD-KSSLYFIA
DLKELAARQTKIGVHAVSAKAATHNGKKDADPYRVGYFRFELDAGLWLLA
DLKELAARQTKIGVHAVSAKAATHNGKKDADPYRVGYFRFELDAGLWLLA
LNDIFNIGYFSLQT-KVSLIAQETDSSADSEPYSVGTFTFEPEAGLYFIA
RIEDDFRSLEKRFSQHFTAKTPDKEIEEKANALWEDVRAFGQVETYLKKS

DDLMEPFRQIVDVWV—--—-— YDNLRDQEFLK---YEYRLGLTDLLNAKIK
DDLMEPFRQIVDVWV—--—-— YMNLREADFLT---YQHRLELTNLLNAKIR
GDMG-WRTVVVNTHS-—--- KLSYKNNHLIFKDAYQTEMIHLSEIDILLL
EDMAGWRTVVVNTHS--—--- KLSYKNNHLIFKDSYQTEMIHLSEIDILIM
GDMAGWRTVVVNTHS--—--- KLSYKNNHLIFKDAYKTELIHLSEIDILLL
EGMAGWRTVVVNIHS----- KLSYKNNHLIFRNSYKTEMIHLSEIDILLL
————— WRTVVVNSHS-----KLSYKNQHLVFKSAYQQEMIHLSEIDVLIL
NESDLLNELMSSLQY----SGLGGKRSSGFGRFELD-IQNIPLELSDRLT

NQSDLLDRLLESLQF----SGIGGKRSSGYGGFTLDKTVQQPLDFFKRLT
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TGSESELGLLTRLLKGI--SALGGERTSGFGAFNLTESEAP----AALTP
TGSESELGLLTRLLKGI--SALGGERTSGFGAFNLTESEAP----AALTP
KGSEETLDHLNNIMTALQYSGLGGKRNAGYGQFEYEIINNQQ---LSKLL
IGVRGPVSISMAKSLEPIVISSLQITRSTNGMEAKNNSGRSSDTMGTKHE

YGKETCSVTVAMDKYVKGFIKYISEKDS———----— SKFHCPVVSSLEWRK
YGKENCSVTVAMDKEFVKGFIRCIEDKDT-——--—— NQFFCPVVSSLEMEK
ETTDIVLSTMLIKRLVDENILVIFCDDKRLPTAMLMPYYARHDSSLQLSH
ETTDIVLSTMLIKRLVDENILVIFCDDKRLPTAMLMPYYARHDSSLQLSR
ETTDIVLSTMLVKRLVDENVLVIFCDDKRLPTAMLMPFYGRHDSSLQLGK
ETTDIVLTTMLVKRLVDENILVIFCDDKRLPTAFLTPYYARHDSSLQIAR
ETTDITLTTMLINCLVAENILILFCDDKRLPIGKVLPFYGRHDSSLQLS-
KNHSDKVMSLTTALPVDADLEEAMEDGHYLLTKSSGFAFSHATNEN-YRK
VKYTGKVMALTTSLPVDSELKVAMNEGRYLLKKSSGFAFSEETESN-YRK
TVDAASLMTLTTSLPTDDELEAALAGATYRLVKRSGFVASSTYADMPLRK
TVDAASLMTLTTSLPTDDELEAALAGATYRLVKRSGEFVASSTYADMPLRK
NONGKHSILLSTAMAKKEEIESALKEARYILTKRSGFVQSTNYSEMLVKK
VDYGVYVLKGSINAYFAEKTGFSQEDAEAIKEVLVSLFENDASSARPEGS

-MRYEALR--—-——————-———————————— LLCFFDLPMESKDEKRIYRNF
LMRYDAMR-—======——=——————————— LLCFFDLPMETTQEKRQYRLF
QISWTEEVKCDVWTTIIAQKILNQSCYLGECFYFEKSQSIMDLYHDLEPF
OMSWIEDVKADVWTSIIAQKILNQSFYLGECSFFEKSQSIMNLYHDLEPF
QMSWSETVKSQVWTTITAQKILNQSCYLGACSYFEKSQSIMDLYHGLENE
QIAWKENVKCEVWTATITIAQKILNQSYYLGECSFFEKSQSIMELYHGLERF
ODLYKFASGSTFSKTFEGQIVDVRPLD-FPHAVLNYAKPLFFKLEV--MK
ONLYTFKAGSTFSKTYNGQICDVKPSDEFPHSVWHYAKPLFYILEESKMK
RDIYKFAAGSVEFSRPFQGGILDVSLGG--NHPVYSYARPLFLALPESAAM
RDIYKFAAGSVEFSRPFQGGILDVSLGG--NHPVYSYARPLFLALPESAAM
SDFYSFSSGSVFKNIFNGDIFNVGHNG--KHPVYRYAKPLWLEVMT IKN-
MRVCEVFWETHSSKLGNVSSARVEFDLLEYHQSIEEKSTYDAYQIHLNQEK

RKELISNGFEMLQFSVYYRTCPNRSFANKFYKKLK--MSNLPAGNVRLLA
RKELIANGFEMLQFSVYYRTCPNRSFATKFYKKLQ--QSHLPAGNVRLLA
DPSNREGHSARIYFNTLFGNVESREQDNDINAGLD--YGYTLLLSMFARE
DPSNREGHAARIYEFNTLFGNDFSREQDNPINAGLD--YGYSLLLSMFARE
DPSNREGHAARIYEFNTLFGNDFSRDLEHPINAGLD--YGYTLLLSMFARE
DPSNREGHSARIYFNTLFGNDFTRESDNDINAALD--YGYTLLLSMFARE
NDYRT-FKLSLLTLAPIHIGNGEKYTSREFIYENK--KEFYFPDMGKEYNK
TKYRK-FKLTLWTLGPVHIGSGQLHTAREYILEGD--EYYFPDMTLLYDE
NTYLKPFELTLRCLGPVFIGSGEKRTSKEYHVEGD--RVYFPDMELLYAD
NTYLKPFELTLRCLGPVFIGSGEKRTSKEYHVEGD--RVYFPDMELLYAD
—————— YEVVIKTLGPIHIGSGQVMKKQDYIYDFYNSKVYMINGNKLVKE
LAKYEAKGLTLEILEGLMVYAEDDYLMLSGIQHFQFCKRQWALIHIEQQW

VITEKQFSEMTLIIGGKTKQEEIVSDNKLVAIMKEF----FVRHPYKDRIEL
VITEKQFSEMVLIVGGKTRQEEAISDRKLVIIMKW----LITHHVLNNIPI
VVVSGCMTQFGLKHANQFNQFNFASDIMEPFRPI-—---VDRIVYENRNNS
VVKCGCMTQFGLKHANQFNQFNLASDIMEPFRPI----VDRIIYENRQSD
VVVSGCMTQFGLKHANQFNQFNFASDIMEPFRPL----VDKIVYENRNQP

VVVCGCMTQIGLKHANQFNQFNLASDIMEPFRPI-—---IDRIVYQNRHNN
————————————————————————————— KIRPY----LQVRVFAN----
MVEKRLAEKFEAFLIQTRPNARNNRLISFLNDNR----IAER--SFGGYS
LIKRGIDEKFQKFLIDS--DNKTNRISDFLAEHG----ITKR--NFGGYR

IPAH-KRKSFEAFVMNTDGAQATAPLKEWVEPNA----VKLDPAKHRGYE
IPAH-KRKSFEAFVMNTDGAQATAPLKEWVEPNA----VKLDPAKHRGYE
LKRKNLLYTYONFLRYPPKNPRENGLKDYLDAQN----VKQSEWEAFVSY
LDNEATAHGQVLHTKADNPYIKEKRKELLVSRAMPISSAELGLSGIMDVV

NIGAITQIVGONNELKYYILQILSWYFGGKKYSREDLSIFDYEEPTILDE
HVGQFTQIVGONYELKYYIWQILIWYFGGKKYSEEDLILENQEEPVISQD
FIKIKRELFSMFSDTYLYNNKEMYLTNIVSDYTKKVIKALNNDGKGVPEF
FVKMKRELFSMFSETYSYNGKEMYLSNIVSDYTKKVIKSLNSDGNGIPEF
FPKIKRELFTLEFSDTFSYNGKEMYLTNIISDYTKKVVKALNNEGKGVPEF
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FVKIKKELFSIFSETYLYNGKEMYLSNIVSDYTKKVIKALNQLGEEIPEF
ISETGLESDRNPNS--=-———--— AGAINEVNKFIRDAFGNPYIPGSSLKGA
LKATGLEKPKGENVPRNQETTDPGEINGVHQFMRDCYGNPYVPGSSLKGA
VKIGSIEPRRASRGRGGRMTRKKLTLNEIHAFIKDPLGRPYVPGSTVKGM
VKIGSIEPRRASRGRGGRMTRKKLTLNEIHAFIKDPLGRPYVPGSTVKGM
SEKVNQGKKYGNTR-----——~— PKPLNDLHLMVRDGONKVYLPGSSIKGA
EFYKDDQGVSLRGKRGKWLPKVVEYKRGKPKKDTRDIVQLVAQTMCLEET

AREIVKRSSYHYIDISTFKDLLEQMEYKKGTLAHGYLRKIVNQVDIVGH-
S-EAIKRNAFKIISIAEVGDILEQISYKKGTIGFSYLSLKMONIEIIEE-
RIM----- RMILMFDMPTDTAEERKAYRKFRKFLLSEGFIMHQFSVYSK-
RIMSYRYMRMILMFDMPTETAEERKAYRKFRKFLLSEGFIMHQFSVYSK-
RIMSYRYMRMILMFDMPTDTAEERKAYRKFRKFLLSEGFIMHQFSIYSK-
RIMSYRYMRMILMFDMPTDTAEERKAYRKFRKFLLSEGFIMHQFSVYSK-
IRTILMNTTPKWNNENAVNDEFGRFPKENKNLIPWGPKKG-—-—-——————-—
IRTILMNTHWHSTDFKQENKKGKIVE-NKKAIPWGPTRRQRHE-—-———-—
LRSIYLOSLVHKRTAQPVRVPGHQTREHRQYGERFERKELRKSGRPNTR-
LRSIYLQSLVHKRTAQPVRVPGHQTREHRQYGERFERKELRKSGRPNTR-
IKTTLVSKYNNEKNKDIYSKIKVSDSKPIDESNLAIYQKIDINKSEKSMP
LDCDINEGCLYYHSVNQRVIVPMTSALRQEVKELAAEMHEVYQSQMLPKA

LEKINEQVELIEEAMNRHINLNCGQVEYHLENLPLTLDQLLT-=====-=~
LEILNYHLHKIAQKVNSSISLINDEIEYEVGTTDLLPEQILT-—-——---—
LLLNNSANTAMIARLKENNPKKGNITLLTVTEKQFARMIYLNGERDTSIA
LLLNNTANNAMIGRLKVNNPKKGNITLLTVTEKQFARMVYLHGERNTSVA
LLLNNTANNAMIGRLREHNPNKGNITLLTVTEKQFARMIYLHGERNNCIA
LLLNNTANKAMIGRLKANNPKKGNITILTVTEKQFARMIYLYGDKNTSIA
--KEYDDLFNAIRVSDSKPFDNKSLILVQKWDYSAKTNKAKPLPLYREST
KIKPFDDIFNEIRVSDSQPLTNDDLILVQKWDFTPDDTKPHSLSIYREAL
PODAVNDLFQAIRVTDSPALRTSDLLICQKMDMNVHG-KPDGLPLFRECL
PODAVNDLFQAIRVTDSPALRTSDLLICQKMDMNVHG-KPDGLPLFRECL
LYRECIDVNTEIKFKLTIEDEIYSINEIEQSIQDFYKNYYDKWLVGFKET
AYFKNCQLCSLVDICKPRLSKKTRSVSRYINEAMTSEEMDLMKKLLNTLY

NSDSRLVFLGEAFPD--———====———————ooommoo oo ETMVR
NSDSRLVFLGDSYDQDMIKINFPILDEPLVLSNATILTIEDVSVYSSLVK
NSDERLVFLGEAFDESMN-LNFSLLDEPIPLRGGTILVLEDVCVFSKIVQ
NSDERLVFLGENYCDEHMNINFSLLDEPLEINQGTVLVIEDVSVFAQLVK

——————————————————————————————————————————————— VTK
SPLTKIEFEITTTT------—-— DEAGR-—-=-====——====——— LIEELGK
RPGTKMEFEIITALGFKG----GRAGE--=-—-———====—=———-— LVASLGE
APGTSISHRVVVDTSPTARGGWREGER-—=-====———==—==——— FLETLAE
APGTSISHRVVVDTSPTARGGWREGER-—-—-——-—————-——-——— FLETLAE
KGGRRFALEGGIPDVLNONILFLGAGTG-————-—-————————— FVSKTTH
LTQEDFYVTKEGDNIVIKQEGKVLKRFP-——=====————=—=———— FRIID
FSPFFTI--—-——————-—— ENKNLSFEWVSNIDKLSLFLEMLDHLLLQTTE
LTPHFKK-——=-===———-— SRDEIAIEFISNEKKLCFLLOMLNAIMQEQTK
NLYQYDE-=-=—====——~— DSELKFEFNRKFKSLKPSELMLVTDILGYDVNA
HEYQYDV-—-—--—————— DEHLKLEDDKQKSLKATELMLVTDILGYDVNS
YCYQYEE-——-——————— DSELKFFDHKMKTIKESEIMLVTDILGEFDVNS
EFYQYDE--———=-==——-— OSNLTIFDSKIRSIRSSELLLITDILGYDINT
WLYQYDE--———=====—~— TEELTIFGAKQQPLKSSELMLITDVLGHDINS
RAQAFYK-————-——————— DYKAFFLSEFPDDKIQANLQYPIYLGAGSGA
YAQKFYFGVTEDEGYEGYEGYKDFFLKKFPNHLIQNNLSYPLYLGGGSGA
TAASVNQ-——====————— ARYAEYRAMYPG--VNAIVGPIVYLGGGAGY
TAASVNQ-——====————— ARYAEYRAMYPG--VNAIVGPIVYLGGGAGY
YQLKNRKQAKQ--————-— DSFEILTKKFRGTYGKMKEIPSNVPVALKGTT
GIVCFSYLG--——————— VSSALVKLCTENQINLSFHTPQGRFCGRYIGS

KYLIVLKNIDGFISEESYTI-—-—-——-—-——————-—-—— FYRQICHLVKKYPNL
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PILLVLKNLDDYLTYDSFVR-—--=-—-—————————— IAQYLEELSNKYPYF
PSLLKLVHADLENQFNEKPE-----—-————-—-—-——— VKSMVEKLANTIT--
APILKLIHGDLENQFNEKPE----==——==—=—=——— VKSMVEKLAATIT--
STILKLIHADLESQFNEKPE-—---=————=—=—=——— VKSMIDKLVATIT--
SQVLKLLHTDIVSQLNDKPE-—----—-————-——-——— VRSEIDSLVSLIT--
LATLKLIYADLEQQLNEKPE--—-—--—-—————-—-—— VKSMIDKLTATIS--
WIKTLFKQADGILQRRYSRM--=————===——— KTKMVKKGVLKLTKAPL
WTKTVFRQADGEVQKRHK-—--=-===——====————— KMSERGALKLTKAPF
RSKTFVTDQDDMAKVLDAQFGKVVK--——— HVDKTRELRVSPLVLKRTKI
RSKTFVTDQDDMAKVLDAQFGKVVK--——— HVDKTRELRVSPLVLKRTKI
NQSRHTSYQQGMCKVSFQELN-=-———=====———— NEVLMKILFSPIGNS

TNGNVLLRREHYRLSDREESLEYAKRFILAKISNSRKYLLRFKRDHRQQT

TFILFPSDQGYLKIDEENSRFVNILSDQ-VEHLYDVEFMYERVMKYYPS-
NTILFPSQEGYLYLTEATLETVNIVSDR-IEHYPAFTFLYTRYQQSYPS—
ELIAYECLENELDLEYDEITILELIKALGVKIETQSDTIFEKMFEVLQV-
ELIAFECLENELDLEYDEITILELIKALGVKIETQSDTIFEKCFEIIQV-
ELIVFECLENELDLEYDEITILELIKSLGVKVETQSDTIFEKCLEILQI-
DIIMAECIENELDIEYDEITLLELIKALGVRIETKSCTVFEKIFDILQI-
ELIGYELLEHELDLEEDEITVIELFKALGIKIETKSDTVFEKLIEIVQV-
KTVKIPSGNHSLVKNHESFYEMGKANFMIKEID-KMRVLISAVGDTDPF-
LTV---DGEIELINNAENFYEMGKTCFTITEVATRMKTLITFISQYDPIG
DNICYEMGQCELSIRRAEMILFSPIGTADPITALGDGPMLHIVRHYRPIV
DNICYEMGQCELSIRRAEMILFSPIGTADPITALGDGPMLHIVRHYRPIV
DPWRNDRDGAMLHIVRHYNLDKVVLYFTRTIWEGNENRKGHKIYEWEKII
DTKLFEAVNDELIWALEMVQAADNKDSLRGIEGQAANQYFRIFNDLVLTD
*

VKFKHPTKKDETGREKTDNFRRALSIGDIHTYEHDGYQ-—-———-———————
VVLFLSAEIAAFENADRRYSAAITRLAPETDVRIVTYTNPSVHRFDLEVP
VVLFLSAEIAAFENADRRYSAAITRLAPETDVRIVTYTNPSVHRFDLFVP
QTVSPNTEVEIIIENVDNAQDYDVFKEKFHKYLKIIEDS-————-—-————-

VEFRNHLVELSAEFPDRTILLNTSSGTPAMQAALVAINVFGIPRTTAVQVS
VEFRNHLVELSAEFPDRTILLNTSSGTPAMQAALVAINVEGIPRTTAVQVS
———————————— YEDCEIILNVTSGTPQMESTLCLEYIVYPENKKCVQVS

TPARALSKPGDRESPDAYDLELMWDANDDNQPGAPNRCFEATSAALGALL
TPARALSKPGDRESPDAYDLELMWDANDDNQPGAPNRCFEATSAALGALL
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____________ DFIEKFDYKAALDILDQLSDFPN--LKSLREEIRD---
____________ KKAVQIPVIQNEYVTEGVHEFEA--MYKFVEKILDRED
ERANLKQLIVSYDYSAAVTIAADSRLPDQVSNLIRGAMHRSRLEHLVAPK
ERANLKQLIVSYDYSAAVTIAADSRLPDQVSNLIRGAMHRSRLEHLVAPK
____________ DSNAGIEYSNPKDKVEEFEIVNEVEKKSEKRCKEINIL

MSNGDYILNITSGTAQCQAAMYFINFIKDYHTRLARVDSPNGKKTNRSNQ
FFKDTAFTYDPANKVAEYISALALLAKREQWAEFARSATPAITIVLRAAV
FFKDTAFTYDPANKVAEYISALALLAKREQWAEFARSATPAITIVLRAAV
SFREAMIRSQILGLIDNYDYEGALNLVSNQ-—--—-————-—-———————————

GAPYFEEVVLDDLLKKQTAEKEDERKPEIETGEKLKNNLLORTYKDFILK
AKHLPEDRYLDDMGRVDRRKLEREPEIRCALKHPPKSPNAEWYLYTKDWL
AKHLPEDRYLDDMGRVDRRKLEREPEIRCALKHPPKSPNAEWYLYTKDWL
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___________________________________________ AALDILK
LLKILARETGADLTLYDRLNDEITRQIDMAPLGMVQLYVSDSVSRISFAD
_________________________________ MVQLYVSDSVSRISFAD
_________________________________ MRYNRLDVAETLIRVKS

GRVIVWSEELGESQYPIETLDGITLFGRPTMTTPFIVEMLKRERDIQLET
GRVIVWSEELGESQYPIETLDGITLFGRPTMTTPFIVEMLKRERDIQLET
IAEFILKTYIEIHWPTLIIEKDGKPYLNDEDNLSEFVYKYN--=-==———-—

——————————————————————————————————— VTPYLLT-KMLRQPS
——————————————————————————————————— ISSYLFSSDINRVVS
——————————————————————————————————— TLSYFKREEIAQILE
——————————————————————————————————— SGAYLTKDEVIKLCE
——————————————————————————————————— SGAFLTKDEVASLQE
——————————————————————————————————— SLSYFSKDEIYQILE
——————————————————————————————————— VCAYLTEDELLELRR
————————————————————————————————— FPLDDS--QEKALNYYL
————————————————————————————————— LKYNDTGEFQKVLNYYL
TDGHYQGRISTPDVSYAPRLRQQVHRTDDPAFCLSLSKRIVSRKILNQOA
TDGHYQGRISTPDVSYAPRLRQQVHRTDDPAFCLSLSKRIVSRKILNQOA
—————————————————————————————— LLLEKRKQNFDVSRILGLPA
———————————————————————————— YSLLTFECQSALEAVGLDSYVG

LSLVDSVILNILNQLFHFSYRIRYLQK-SDEKLLQKFLESKD---———--
LADIDLVTLKIVNSLYQYDIKMVYMYK-GISKLEENYLSS-——---————-
YIHLSDMVVLFLEPRKIDGFAQYILDE-DYFLITESNN-——-—————————
YINLMQKSVLFLEPRRLYDLPQYVIDK-DYFLIGENMV-—-———————=———
YISLTNLTVLFLEPRELYDFPQYILDE-DYFLITKNMV-———-————————
YTKLSQADVLFLEPRQIEGIQQFILDK-DYILMPYNN-————————————
YVSLNQVKVLEVEPRKTEGFSQVILDS-DYFLQVEKGM-———————————
MIDVLKEREHIADVLIKAKSLAEFVIE-ETIKKDHEGLIVFDGN------
MIDILNRRGQVTDVLVKAKSFAEFVIG-NYLFRKYERYVKTTSKGFKLNL
LIRAHTSGQDVAESIRTMKHSLAWVDR-SGSLAELNGFEGNAAKAYFTAL
LIRAHTSGQDVAESIRTMKHSLAWVDR-SGSLAELNGFEGNAAKAYFTAL
FIDILTILEPNSQLLKEVNAVNDINGLRNSIAHNLDTLNLDKNKNYKKIM
FFHTDRPGRASLALDLVEEFRSYIVDRFVFSLINKGQLQKKHFEVKENGS

ESLNNDEISEICDYITQEIKKVNPKGSFGRKSDLM-==—=—=====————
GHLVPQEFAFQGRSTRPPLDAFNSMVSLGYSLLYKNIIGAIERHSLNAYT
GHLVPQEFAFQGRSTRPPLDAFNSMVSLGYSLLYKNIIGAIERHSLNAYI
LSVEAIKNMLHISFPEIEEEDYNYFEEKNKEFKELLMINKITVELDLP--
ILLTENGRAIFIDLWQKRKHTEVEHPFTKEKVKLMLLPYVQAQLLAKAIR
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————————————————————————————————————— SFPDKVAHGLSEI
————————— IHSFRHLVIFLEGRSAIVTSTQKVTELNSKRNNVAHGLAET
GFLHQODSRGHATLASDLMEVWRAPIIDDTVLRLIADGVVDTRAFSKNSDT
GFLHQDSRGHATLASDLMEVWRAPIIDDTVLRLIADGVVDTRAFSKNSDT
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