Supplementary Table 1. Sequence variations of ZmAV1

Position Con® AltP Quality® Con # Alt # Con % Alt %
349 T C 222 62 40 60.8 39.2
359 C T 222 66 44 60 40
550 A G 119 54 14 79.4 20.6
868 G A 49.1317 80 12 87 13
1163 A G 165 72 22 76.6 23.4
1922 C T 19.959 82 12 87.2 12.8
2798 A G 79 104 20 83.9 16.1
2924 A G 121 112 26 81.2 18.8
2930 A G 126 114 28 80.3 19.7
2975 C T 174 112 36 75.7 243
2993 G A 148 122 32 79.2 20.8
3059 G A 42.6287 128 24 84.2 15.8
3131 G A 90 56 12 82.4 17.6

2Sequence of the assembled contig
bAlternative sequence observed in RNA-seq reads
‘Phred-scaled quality score for the assertion made in Alt by BCFtools



Supplementary Table 2. Sequence variations of ZmAV2

Position Con® Alt® Quality® Con # Alt# Con % Alt %
106 C T 131 8 8 50 50
632 G 222 60 36 62.5 37.5
635 G A 222 58 36 61.7 38.3
761 G A 222 50 32 61 39
773 T C 222 48 34 63 37
824 G A 222 42 34 55.3 44.7
845 C T 222 46 38 54.8 45.2
1082 T G 222 42 32 56.8 432
1107 G A 222 42 38 52.5 47.5
1148 A G 222 36 30 54.5 45.5
1283 A G 210 26 14 65 35
1455 C T 222 28 20 58.3 41.7
1466 G A 222 28 22 56 44
1596 A G 193 18 12 60 40
1674 G A 222 8 20 28.6 71.4
1809 T C 112 18 69.2 30.8
1854 G A 33.001 12 4 75 25

2154 T C 212 22 14 61.1 38.9
2163 T C 203 28 14 66.7 333
2199 T C 180 24 12 66.7 333
2241 A G 222 24 18 57.1 429
2252 A G 222 24 22 52.2 47.8
2268 C T 222 24 24 50 50
2286 T C 222 20 18 52.6 47.4
2364 T C 222 20 16 55.6 444
2433 C T 174 18 12 60 40
2512 C T 158 14 8 63.6 36.4
2514 A G 159 14 8 63.6 36.4
2538 G A 117 26 8 76.5 23.5
2604 C T 215 46 20 69.7 30.3
2641 T C 103 52 14 78.8 21.2
2742 C T 222 34 22 60.7 393
3236 A G 203 24 20 54.5 45.5
3243 T C 136 20 16 55.6 444

aSequence of the assembled contig
bAlternative sequence observed in RNA-seq reads
‘Phred-scaled quality score for the assertion made in Alt by BCFtools



DDRDNLKLLTDAFKAYPEGGLSVVDVSLEGIAACNYTVSRAVKVMKILKPLTKNEHLIKLFHYANDVSNISSILPMTLETNFK
DEERDVAQLNKALSYLDLGGMPIAPWALQDVADCSYTVARALRKLKILKPHYDNKHLQKLFHYCEENAVIDSTLPLKLSSVFR
TTEQTQARVSTALAPLTGVLGNIERFSVEAIINSNLTVDIFLKAIKSLVAYAQQDILENIASAANTAGAIQHVINMTPKDLFD
———————————————————— MSVDPLRF - LEDAAT - - - AQAADAIKLRPLMLELSGSKVLAKECDIEHLLNAGF TVDDVEKLSKSLKPLIDQGVFDDAWTMAKGSGIILSAQEMTFPDLFM
MPRDPLLNLTA-NAD------ VSEEQREKLAELLDGIIKAGLNLVNCTYEDMLGANITIDDVEKALKGLAPHYDNGVLADVWTVAANCGVVTSAQNFTLKSLFR
--VSEAQREKLADLLDGVIKAGLNLVNCTYEDMIGANITVDDVEKALKGLAPHYDNGVLADVWTVAANCGVVTSAQNFTLKSLFR
--DPAAELEELHDALMPLEVLNINVKAFTRANIFALRMTVPQYIKEVRVLQNLQDVQLIRKVWTEAISHKCATLPDEADAGVCLS
--DPVAESVSLQDAVQHLASIGVRVERFTRDSIHAMRMSVPAYVKEIRILGNISDRELLKNVMLQGVKNNVLSLPEDVTPQMVLS

--MASSSGPDPTQYLDITL-LS--

MSGPSQRVVHF -PG- -~ ---- GRADPTVELVESLARYANEGFRVHTWTPGILARSFIPVKRFIDAVRVLNNEPDEVVFNRLLALGVRDGWWETTNTCTVSQFYK
CaAvVl ------ MSGTSGPRTPGSSGVKTVPLTA-RE------- KEIAMIEEIDEIGVTFIELGVSAAFFDSRVYTKNLLLPAQYLRLLRQFKG-KDAGEVELIFSAATAKKQVRASRGIGWNKWIQ
STV~ ------ MAGVGGSAAGRVPNAANVPLTA-KE- - --KERTVMREIVEIGETFVELGIDKRYFQRTTYVSHMLLPNQYFKLLKQFKG-KTAEELDLALGAAVAHGVLRSMRGITFKKFFD
AOAV1 ----MAEPRRTFQTAAPTEGDYVANL------------ PADEDAAFVYFARWVFTTYHLAAGLLDPATYRPEGYSDKDMAARLRFFKG-KEADVIDTIFAVGVRKSFFTAKESATFEQFAN
FpAV1 ----MAEVKRTFQTPAPTDGDYAANL------------ PEGDDARFVYYAGWVLTTYHFAAALFQPGTYRLEGYTDKDFAARLRYFKG-KDVNVIETIVAVGIRRNFFTAADSATFENFAN
RHV-A  MEDRRAE--DRLDDDLPAGGGAPPPLRG-LPPLPRAEPTDAELQAAIDEAVAVVYEAGMPAGRFTVQRVHEIGLTVEVFVKQARAVFGGKNVDQADLIFTTGIKMGVCGSLRTMEPAGFWE
MsAV1l -------- MADFEAQRDDNIAANAPIGG-LS------- SKQQEIDTVTAAITPLLAAGFPQAIFNYDDLLLRGYTAKTFCDFIKPLSAITERRELISLCALG-NNRFWDMSVVAELDEFLN
VCV-M MAQFETSDPANVGEGAGIGG-IR------- SKAEEQATVNQAMNAIVRLGFPEDIFDIDALLERGFTAKSWCDYCRAITSITERRDMSALLALG-GTRFWELPIDATLENFID
CdAV1 ----- MAEHQDPQAQGGAVGGDVEEVNL - LEGIGGIP-TAAEERNRLQEALRPLIANGVNIERITVNDCLRLGFTVEQLARAIRVLTSIASDEMRDLIFSQAHLSRLAPAARSVTLDHILA
CoAV1 TPAENQARITEAVTFLAQCGVNVGLFTVDAVNQVGMTTDQF IKAVKPLQTHAEQGVINPLFTEAIRARVFDVVMELNVQQVVN
GaAVl MSHSEEEVRVEFGPIDRTAAAAGPSAQL-HGTT-----TEREAQEEVTRMVQPLRNQGLNTEVFTLASIYDVGLTGDGFCKLARGFLSITDEDIQESLLLAGQKKGKLGPLRRVSVREFVD
EbAV1 TPAEEQAELTRLAAPLIQQGLPAGLFDRTAVLRANYTYKGFLKHLQTVSRLVDQDIIVDALSLGVKKDFFPLPNRMNISQFCR
EbAV2 TPDQEQEQLTALSAGLVAEGFPAAIFSRTAAIDCGYDFARFYRVVKSMDDLLKMDLFDEVLTLAVTGLFFVSPLRCTTKKFCE
SCAV1 -------- MSETSGNSGTESEKMERIRKELADQENLELTLEEQQAEMDKLVPPFRARHIPEEIFNVEQAQLDGHSFKNYLKLVKTVHNLEKDGHLGKAISKGGALGFWELYTEMTRAEFVK
SpAV1 -------------- MAGLEGEGSEGIHL-VEK------ TPKQEQEELFTASEKLREAGIPLGAFDRNAIIKAGHSFNGYMKMIKYVTNYTEGGFFDTLLVMGGSKKLYPIHSKMDHFGFVR

PpAV1 -------mmmemmmee oo ITL-V-------- ISIMSNLSCAQIVQKLRDGGLRLVANLVEELPRNNIREDVLAANCRGVVSLLDQGMLDVALGQAAGKGILSVTREISGPELLA

ZmAV1 FCKWLTSPVAKKKIAALQNADRLRRRGSDVVTPEEAAMIALLESAQADRTTEYSKARARYDIDVAKYKKKIAKRTRQLEEDLDKVQASYPGLQLIERPDEHSVMASAWHRYVDFCTSNNFE
ZmAV2  FCDWLLSPVAKRKIEQLVNADRLKKRSRDAITPAETALVAILEVAQNDCVADVSRVRITYDEEIKKLKRKIGKLEEHKARKIEKARKKYPGLLLLERPSESDVCNQAWHKYVEYCNASGIK
BLV LSRWVKTAAGMEAISKITTQRRLLRQGGAGRSASQVAWVNLFTQQQADYAQEKKRKMTRFERKREDLKLQLAQLDTDEAASMERLAAKYPTQVALPATMETELVAACWAAYVADCDRRGIT
FpAV2  FRRWLTTPQGAQALSLVQARRKMTKAGKKVLGHQDVALLRLLQHYEDDARRELDAKRVETEAAVAQLQAEIDKLKKKYAKAEKKQKRDFPLIANYVPLTDNEVRNQAWDMYCQQCINEGSV
FpAV3  FKVWITKDQGSTALRQAQQKAKLAKAGKDAFPADEMTLLRLWKAQQDDMQSFVKRERVPIDAKIASLRAKIVEQEELLEAKKGEEMMKYPLLSAYVAPDLSELRDLCWKVYLQICNSEGKE
LpAV1 FKVWITKDQGATALRQAQQKAKLAKAGKDEFPADEMTLLRLWKAQQDDMQSFVKRERVPIDAKIASLRAKIVEQEELLESKKQEEMMKYPLLSAYVPPDLSELRDLCWKVYLQICNSEGKD
AcAV1l FARWLKRGVGAKVLSDAQHLIKLQKRAVGSVEPKVLAFVQLLDQQIADMHAERKKIQAEGQAKIDELRREIQRVEREYDEKAKASSKRFKPARKYVPPTKAKIDEECWNAYLNKVQKSGKT
AcAV2 FARWLKRGAGARVLADQQHLLKINKKAVGDSTPDIVAFAHLLDQQVQDLTNAKKRVQHSSQVRIDELRKQIAIEEHNLRRDLAATARQF TPANDYAPPSKAALDNECWELYCARARDAGRA
PeAV1 FCNWLKSAEGTTRLNEIRKARHLEKKAQPGQTLEDVSLVAALDEQVAEFQQRKKETRLEFESKLIDLRRQIALVQQEMSATMKAHDADFSPASIYEPMDDLEFGEACWNLYRAECARLNQD
CaAvVl FLNWAKSPAGHKAIQEVMNIEKLERRGGGDFTVDEVAALNLFDVQRNDWIGHQKEARATIAEHEIAELQRKINLRRDKLDEDLREIADQHRPVSGYVPLTDAELNLRCWNFFRQAHEGVRGY
STV FLNWVKTKEGKDALGETMYAQKLEQKGRGDFSIAEVALLHCFETQRNDMLRDEKDVRLKAEEEIADLQRKIVKRREKLEEDLIATKSNYEPVSRYVGLSDYELNCKCWSLYQQFNPDKVTA
AOAV1 FLEFLRTADGAAAVTEDLRRSRFQAAGKGVFNAVEISSVAQLTVQLADLELHKHRMSDASQKRIDELELLIAKEKESLETKLKMSDEEFFPASIYKKLNPMKLQKECWVRAKASSTELAAV
FpAV1 FLEFLKTPEGASAITEDLRRARFLAAGKGVFTAVDIAAVSQLTVQAADLEQHKARMIAASQKRIDELELATAKEKESLETKLALSKDEFFPASIYKKPNAMKLQKECLIKAKAADPVLSAV
RHV-A  VIRWARSNVGRQALETGQKVKKVEDKRAGTQTPNEVALCQIFTMQQGIMAEEVKEARASTQQEIDELTRLLRLKRAEQVKVLAEIKDKYFPANIWEEPAEAERNARCWEVYSAALVTAGRP
MsAV1 FVKWLKSPEGRDAQTQAAKKRALNKKASDGMSTKDVALVQMGNAIIADYQRERKQRRFPIEEEMAELRRQLRQLDEELQAVEEEIKVKYGPVALYEGPDNTRVKSDAYLMYQDDCRKKGYR
VCV-M  FVKWIKSPEGRDAQTAAAKKRSLQKRAVGGLSTADVAIIQMGNSMIADYQKERKKARAPIEEQQRHLRRELRLLDDELAATELSVKERFGCIATYEGPDNHTVSREAYKLYLEYCRENRVR
CdAV1 ICEWMKTERGAQAIRNLQTSAKQERRAVGGRTVADVSMLQAFNQQVADWSAQVKEARKEIEEEMAELRAQLALKQQELNDSLAAINESYWPASSYKAPALNVVQSQAYALYAADCRRSGTV
CoAV1 VCEWLKSRGGQNAISTVYRTRKLQAKVLPGTTAADVAWASVLQQQLSDLSGKRKEIRVEKDEATIAELRREIQRLEIEKGLDLAAIDAEMVPASMYNELNAAETIARRSFNLYTQRAALQGVV
GaAVl FLKWLKDTGGQAEARAIHRQGKLKKKASEGQSAEDLTLLQVFNLMLQDMSQAIKKERSIRDEEIYALRSKMRRLERQRDAKILEIREEYSPASNFKEPESDEVGRLSYDIYVQRAKEAGHT
EbAV1 FSEWLRSKDGQNSLHEVQRHKKLEKKAAGVLEPREVALEQIFSAQRADWAAAKKEERSAYDKEIQELRKKIRQLERRWERREVEIDNAFDPQFEFLELDEAALNERAYAMYVHDCQVKERR
EbAV2  FGAYLKTTKGQEALHGAQKMKKYQAKVIGEFEPKDVVLEQIFNAQRADYAEVLKEERSNYDREIEALKKQIRLLEARKEERLEQIAAGFAPASYYSEPDPADVAVEAWEMYQNDARAKGKV
ScAV1 FARWLTSTEGVDFVFGLQKMKKYTSKAKDSVTPRQIAISGVFTHMLQKYSSEVKETRSKYDKEIARMERELRLKRKEKEREIGKLIDQYKPASLYVPPKDEEVGLVARELYEADCERKGKA
SpAV1 FARWLQSKEGQDEIYTLQREQKLLRKAGESLTPTQMIKNDVFNLIRTEFSRAMKAEREKFEQEKDELRRLLRQKEREERQAFKNLQEKFAPISFYREPTDEEVGIAAYEMYENEARKNGKT
PpAV1 FARWCKDKDNRDALAQAQKVSKIRRKAGASLATDDVAFVSLFDQMYADWSHAAKEVRVTHERRIQELEAELRIVRQRLAVALEENALAYRAVSSFRAPNEEEFVSRCVDKWLATFIGTPPA

ZmAV1 VPQKNDGNLARAYKQFERELTLEIKNTACQKPEVRDYLLQYCKEKVKGFVPNSKTKELKLIGDTMHARLETYFLRIPLERRGRLLDQIPVGRLTRK-GKMTPNIP-LSQIFSTPALGMTAV
ZmAV2 QEKRSNASLEKAISMFDNILRLEIKAKCCEKPEVRDYLLQYCKEKIKGFVTTPIKSALTHSRDTILQRLESHFLKAPLERREELLPLIPVGTVNPM-GHLNATMS-LREILWTESLKNRQV
BLV PSAKTNASLTEAVKHYSANVRDQILTTYCEQENVQADLTRYAREKIQSFVTQETREESPVLEISIRQQLEQRLISLPLELRKFHMKQVPFGIPLHK-RGRPSCKP-LLTKLSPELLLRRTQ
FpAV2 PMGRTSTNLKIVGDKFRDHIVQAHKLTYCQQPDHTDALIEFGKQKILRCQEAGSGKLESSFVTYSLSSIQRMLLRYPLAQRKQMMEWIPMGVVPTR-PSLTRTQM-LSQLPTNPLLLKPRV
FpAV3 VFPKNEDNLRLVEEKYKELVLNRHLANFLRLPQNKNAMLNYGKLKIKKLEESKSKRELSTFVASSQSLIHRVLMSRPLKQRKELMAAIPMGVPTLP-LSQISTVP-LSSLQLQRDLMMSRT
LpAVl AFPKNEENLRLVEEKYKELVQNRHLANFLRLPQNKNAMLNYGKLKIKKLAEGKSKRELSTFVASSQSLIHRVLMSHPLKQRKEMMAAIPMGVPLLP-LNQITTVP-LSSLQLQRDLMMRRT
AcAVl APEWNAVLQEQANTMYQQLYLTQHKQDFCGLESNQIPLKVWADSKLKELADNHEFVASARPSESWVSRVESHLHRLPLPQRVFQANNVPVGPVSQLVMNQSRNMA-LRTLLNPQLLTWKSQ
AcAV2 LPPWNAILQEQATTALSNEVINKHRQDFCKIPSNQRLLQTWAASKIQDLRTNQEFVASQSSNDSWLSQVETHLWRLPLPLRLKWANTIPVGKVVSR-KRRNGNIL-LRSMLGADLLNNPMQ
PeAVl EAPLDDGLLEAVKLTHGNAALAMHKANFLRVGFNRNNLKHWIEEKILELDTVGEARRATTFVPTWQQRVERWLMKFELKLRLELLQQVVLGVPCAE-PGTRLTLR-MSNLLDFGLVLRREI
CaAvVl GVHPTMSQMKEAFDTYSVHVAKRARVEYMRHGDHVPLLQEYINQKIAHFDAVGDKRQVRHLVFNWQEWVMKWMVKWDVQTRVKLMRDIPVGTLNPR-GNQTLCSR-LSEQIPMNRLLEKRV
STV GAKPTRKQVKEAFDMYAEFVAKTNRLEFLKHGNVKDELQAFINAKILGYEQLGDKGKSRYLGVSWQQWVLRWIMKWNQRTRKRLLKNLPVGKLRRG-KEMTPCRP-LSEIIPMERLEEKRT
AoAV1 AVPTND-QLADALKNFKEEVERRHAVDFLAQQNRLTALREYVNKKILSFVLVENTGSRPALDTSWLPWTAKLLEKYPLPERISATAMIPMGRTTSP-TTSVSCRTNLLEVMRSPALLAVRQ
FpAV1l AVPTNE-QISDALKQFREEVERQDMVTFLSQQDRLHRLREYVGKKILSFELVESGRYPIDLSTSWLPWTASLLMKYPLSERVSATIMIPMGTITFP-SMSLKIRRNLLEVLKVPGMNRRKI
RHV-A  APIKTEAAFKLAIDAYKNFVDTEFKTRFIRSDEHQVALRKFADERIHFLDGIGEPKKAGTFAASWQSSVLNLLLRQPLIRRREMMRMIPVGKVMLP-GERSQNLR-LEEVLVDPVLLEGVQ
MsAV1 AIAQYQGGFEKAVELFGNKVREAHFCAYLSDPARSDFVRDYYNQKIVHLERSGEKKQAGSFAVSWWPLMEKWLLMFPLSTRSTLMEKIPVGKVHKP-GETPTNRP-LLRGADKSRVLNVRQ
VCV-M  AIASHQGGFDKAVEMFGAKVRETHFRDYLLDATRAEFIRDYYNQKVLHLDRSGEKKQAGTFVTSWWPDVEKWLLMLPLSQRLSLMEKIPVGKVPSP-GQLPENQP-LRRSVEGPLVLEKQQ
CdAV1 PLPAGSLGYSKAVELFGQQVREDHQLQYLRAEEARDTLSEYLQRLVGLKAGQGRRREVENFVPSWQEWVSQLLMRYPLERRRWLLNRLVVGRINPP-GREPRTRL - LREVMPAELMKAKRQ
CoAV1 PLPRNDDGIKMAVDLFGNEVRQRHMQEFVQGEVVQQQLMQFLRGKILELDQIHERKQASTFVPYWLQSVVRRLHSRPLQRRLEMMEMIPVGKPNKP -GENNVRMP-LSLFLPEWLKSEKGQ
GaAVl WLPKNAAGLKAARDLYGQEVRNRQMMTCAAVPTARPLMFEYLRKKILQFDAAADTKQAETFVTTWQQLVAQALMRHPLVERQKLANLVPVGRPPLP-GTLLGTWP-LRRNLSPDILKEARQ
EbAV1 PRSKEHGGVQLAVEAFGGQVKKQKQAEFAREPEVAVKLFEYAKRKILSFEEMVTSNRKPIGKFTWMPRVETYLLSRPVKLRKRICSMCPVGLPPPP-GVAPGCQP-LSKFVREELLVSGVV
EbAV2 AMSRYDGGDKYAVANFGNKVKRLHCLEYCGDDASRTLLLEYCKKKILAFGPIRISDKPHPSRVCWLEQVETWLLSRPVALRREICSLVPVGFPHLP-QQRPECFE-LSSLVSRDVLERKNQ
ScAV1 KKTVATGLLEYAKQLFGQEARNRFEIAFASKEEYQDALMKYLAEQVCLFEATQTTPRPEMENTTWLSLVESRALSWPLPQRKSVLGIVPLGRPPLP-HQRPQCRP-LCQIINPEILSNPRQ
SpAV1 PMSRYHGGDVYARQHFSQAARELAQVYFASNPENQDIMERFMKERFLFFGRPPMNLGSAQQECSWLALVERKLWKMPLQRRLRLTGMIPIGILQAP-GRRGRCRE-LRRKLSPDLLASPRQ

PpAV1 RAALTSANLEVACTTYGAEVASEWKAAHCRTPDVREALQNYCMRKIKHFEQESNEKQARNFVPSWMQLVSQRLWRLPLSTREREARGIPVGVVRLP-PLAVRSKP-LWQLISQELKSSLRQ
P * *

Supplementary Fig. 1. Multiple sequence alignment of the ORF1+2 fusion proteins. The first amino acids of the
ORF2 are highlighted in yellow.
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HGTKPTPPIQRNLEMTLLPMNLLKTNLRVQLLTEHVRGGVRQISIARSKWEAGVRRIIGGGEMRGWEKDSALYRGGGNLHDAIRLLATGRQDPPGSFLFEHFSLETAREILLLPCNLEVPD
EGSKVKPPLPRKLEMLILPMNLLMANPRVNLLHAFVHASGRGLKIARSKWEAGVRRIVGGGEMRGWNEDSAKYRGGGNLHDAIRVLATGRHDLPGSFLFQHFNFRSARSILKLPSDLSVPD
IGHREKPPLGIRTELAQPPLKALEDCSRIGVLRSLAPQADKLIPRSRSKWEAGVRKIIGGGELKDWFKAKSMYRGGGNLFDALRLLSACDDYDGYTRLKGNYSVEAAREKLLLPSGLRVPD
LGARPGPPLPKAVEAISGNSLLSTPNRRIQIHRRSGQPGQAGIPTARSRWEAGVRHIIGGGELLEWRVDNNKYRGGGNLHDALLLIGSADDVTPYTALSSLLSVEEARRVLLLPDGLAVPD
VGGRPGPDLQQAIESCVTSFGLLRANKRLRVHRERSGLRQISIPHARSKWEAGIRHIIGGGEILNFRADNCKYRGGGNLFDALTLLARADDTTEYSTLSVHFSVEQARHVLRLPSGLPVPD
VGQRPGPDLRQALESCVSSFALLRKNKRLRVSRERSGLRQVSIPHARSKWEAGIRHVIGGGEILNFRADNCKYRGGGNLFDALTLLARADDTTEYSTLSVHFTVEQARHVLRLPSGLPVPD
IGMRKKPPLQKANESRSSKIDLLLRNPRILVLRKPERGPLGGIPTARSKFEAMVRKVIGGGEMLNWSIDSNMYRGGGNFTDALTLLADARYDAPEMFLSDYLSIEKARSLLCLPSDLKVPC
RGIKNKPPLARNAEVSASVTSLLDINARILVLRSIERSPTVGIPTARSRFEGAVRKVIGGGEMIDWRTVSNQYRGGGCFSDAILLLADARTDEPGKFLPDYFTLWKARDILRLPSDLKVPC
LGSKQPAPLSSEIERAVLIPPLLWQNQRLSILRPLRPDLGGRIPHSRSRYEAKVRKVIGGGEMRDWRAANAMYRGGGSFSDALKLLIDAREDAPGAILSEKWKVDSARRYLLLPCGLPVPR
ISYRPAPQLSKMLECKAESLALLRANGRVEIIIMPGGCDLRAIPCARSRWEKGIRKIIGGGEMLNWKVAGNMYRGGGCYSDAIKLLSSASTIPPGRLLHQCFSLPGARAALGLPSNLSVPV
LQYKLPPQLSRATEVEAEAVSLLYPNARIEVEVRPIGRDTRAIPFSRSRWEVGVRKVIGGGEVLNWDIDGNKYRGGGCFADAIKLLAGATQRPPQRLLEDCYTITTAREALGLPSDLAVPS
RGTGPPPRLGAGVPAAVGTTPVLQGGARLHVIRAPVRPDRRGIPYARSKWEAGVRKIIGGGELSDWQAASSKVRCGGNASDALLLLADASDRLPGKTLRGLFTLRGARDALRLPSGLSVPD
LPSSAPSRLGASVPRAQGVAPLLQGGARLRVLRAPVAPDTRGIPFARSKWEAGVRKIIGGGEMNDWLQVSSKERCGGNASDALLMLADASDRLPGRILRGLFTLRGAREALRLPSGLSVPD
AGVKGNARLSRNVEVSAQVRLGELQTYRFRVHREMVEHRVRSIAVARSRFEAGIRRIIGGGEMRSWYTDSRMYRGGGNSNDAMKLLSAASVVTPGKFLDQCYRVSSARKALRLPSGLRVPD
SGYKSISRLERKHELQGCITSQGMPEGRIKIFKSWESEPGRMIPMSRSKYECAVRWVIGGGEVRNWKVDSSMYRGGGSSNDALKLLANASTVRPGKLLRDVYSFRVARARLQLPGDFSVPD
QGIKLTRGLQRNVEMKGTLPSQSLRGRRIRILRPWVTDHNRMIPTSMSRYEGAVRWVIGGGE TRRWKEASTMYRGGGCSNDALKLLANVSTVLPGRLLRDLYSLRVARARLSLPADFCVPD
AGIRHRPGLQRKIEEAGGGSRGAEMTGRVRVLVEWGRERHRTIPVARGKFEAGIRKIIGGGELLNWREDSSMYRGGGNSADAIRMLFSADPIPPGRVLTDFWREGSARQALFIEELFEVPD
LGIKVQRGLRRQIEVVEGVASEEFRLVRGKVYVEWAAEKARLLPVARSKFETGVRRVIGGGEMRNWHVASSMYRGGGNNADALRLLSNASFMNPEKYLHECFTIETARRELLLTTDQKVPD
SGLKGRPELGRGFELQGGLGSEALLTGRIKVLVHFEPERVRSMAVARSKFEAGVRKIIGGGEMRGWRSASSMYRGGGNSNDALRLLSQAKDDFPGRFLTDVFKVDMAREALCLESDLAVPD
EGTKKTNPLLRAFATVQLGAEVLR-STRVLVHHTFGPETQRRIPVARSRIEAGLRRIIGGGAMRGWDADSKMFRGGGNSSDALLLLGQCDDNLPGGLLREHFSLLSAKRALSLPGGLRVPD
LGHRPIQVLARGIRAQELDSSIMR-NPRLKVYVNFQGEPGRVIPHSRSKYEAALRRIIGGGAMRSWGEDSKMYRGGGTSSDALLLLSQADFRLPGGLLKEHFSLRTAREALCLPEDLVVPD
EGVRPSQDLHPDLELKRPKPTLEE-NMRLRVVRSGPGEDRRRIPVSRSGYEGAVRKVIGGGALRSWKQDQAMYRGGGNNVDALLLMSQASEKRPGAFLRDRYSVLSARRALGLPSDLQVPD
VGVKLQQGISRKVELTSLGPKMLR-TSRIRVLRSLGPERPRAIPVARSRFEAGVRKVIGGGAMRSWEVDSQMYRGGGNSADALRLLGQARDDRPGAFLSGKFTQASARLALLLPNNLDVPD

VGMRKVGKISPQMHNLVPSLSLFQGNGRLDVLRDVGSGKHRGIPTAMSMFEKGVRKVIGGGEMRDWNRASNFVRGGGDLGDALKFFSSCKTSPQQRFLCDVYSLEVAREILDLPTGLPVPD
* kg okokk * kK LTI * . *k

GPKAVRMKNFNEDATAGPVLRALRCKSKYGLKEGLERIAWDLYDRVGDGKLRRWQLPPLLARIGFRSKLVEQESAIKKIFSGQPIGRAVMMLDAMEQPFSSPLYNALCDVVSKLNRVPESG
GRDSVTMRNFNEEATAGPVLRAIGCKTKYGLKRGLEDIVWNLYDRVGNGELRTWELPPLLARIGFRSKLIDQDKAEEKILTGQPLGRAVMMLDASEQAFSSPLYNVLSGVVSRLNCERRSG
GVGCVHMKNFNDEASAGPLCRAFGIRRKAGLKSRLEQFAWEIYDGIGNGDLDLGAIPPFLARVGYRTKLVTGEKAMRKISTGDSIGRAIMMLDAYEQAFSSPIFNVISDAVTHLHSDPTSG
GKACCVMKQFNDDATAGPLLRAFGVKGKYGLKAAIEQFVWGLYDRVGSEDLKPRQLPGLLARVGYRTKLLDMEKALKKIQAVEPLGRAVMMLDATEQCFSSPLFNAISEAVTELHSNPRSG
GAQCCFMKQFNDDASAGPLLRAFGVKNKYGLKSMVESFVWGMYDRVGSGDLTPDQLPCLLARLGFRTKLVDKDKAAKKIFDVEPVGRAVMMLDVTEQAFSSPLFNAVSEQVTLLHNDPRSG
GPQCCFMKQFNDDASAGPLLRAFGVRNKYGLKSIIEFFVWGMYDRVGAGTLNPEQLPCLLARLGFRTKLVDKDKAAKKIFDVEPVGRAVMMLDATEQAFSSPLFNAISEQVTFLHSDPRSG
HRNCVSVNNFNNEATAGPFFRAHGIRNKYGMRLQLEDFAWECYNAYVDSGGNPSMLPYISSRVGFRTKLVSTTEAFAKMKDNKPIGRCVMMLDAIEQMFSTPLYNVLSKTTAAQRFDIKSG
NRQALKVSNFNNDATAGPFFRAYGIKSKYGMRGLLEDFAWECYSSFVDNGGDVSFLPFVASRVGFRTKLVSQEEAFIRFSKNKAIGRCVMMLDAIEQMFSSPLYNVLSKLTADLRFDPASG
GPEATKMKNFNDDATAGPALRAFGILRKSGLKTSLEEFAWNCLDAFARGGAAEDCLPFVAARVGYRTKLLTLSDAWSKINSCKPLGRCVMMLDAHEQAFSSPLYNVLSNLTHLSRFQRNSG
GKGSCRVKNYNDEATTGPFLYSFGIKKKYGLDNELQEIMENAYHHFAECKTSSSALPFFTARVGFRSKLLPMGEALRKFADNQPMGRCVMMMDALEQFASSPLYNVLSKYTSD-RSKGATS
GKGSCHVRNYNDDATSGPFLWSFGIKKKYGLDKLLQSLMEDIYCHYSISEATDRALPYFAARVGFRSKLLTMGEAVKKFTECAPMGRCVMMLDALEQFASAPLYNVLSKYTAE-RSRGQTS
GRACCNIKHFNVEATAGPFLRAFGVKKKESLEQLLGDFVWECFDDFATNDADIRRLPFFGMRIGFRTKLLKKSEMLTKIRDFKPLGRCVMMLDAIEQFCSSPLYNVLSKLSADALKDPMSG
GRACCNVKHFNVEATAGPFLRAFGVKKKAALEQLLGDFVWDCFDDFASNDGDARRLPFFGMRIGFRTKLLPRSEMLTKIKDFKPLGRCVMMLDATIEQFCSSPLYNILSNLSADALKDPLSG
SLAECQCKTFNDQASAGPFLRAFGIKKKYGLRRMLEEFMWGIYDRYGDGRGDERSLPFITGRIGFRTKLLEEGEALRKIRNGEPLGRAVMMLDALEQISSSPLYNILSGYCGRNRNKGWCE
GPDACRVKNFNNFATSGPVLKAFGVRSKNGLRQLLQDEAWWYFNSFGNSDFGVEGLPWFGARLGFRSKLVTEEKARKKISEGDSVGRAVMMMDALEQCCSSPLYNVLSTYTFHKRLNRRSG
GPEACRVKNFNNFATAGPFLRRFGVKKKAGLRKLLEGEAWWYFNSFADGDLDVSGLPFFGARLGFRSKLVSEEKARKKISEGDSVGRAVMMMDALEQCCSSPLYNILSSYTYRRRLERECG
GPGCCVMKNFNNEATSGPYLRGQGLKGKYGLKRILEAEMWRYYDSFASGECGLKNLPWFAARVGFRTKLLTQEVAWAKMQKGEALGRAVMMMDALEQAASSPMYNVLSSYTFRRRLEPRCG
GPESVKMKNFNNDATAGPFLRAFGIKGKYGLKTLLEQVMWQFYDYYANNEVSDATLPFLTARVGFRTKLMTERKALEKMMVNDTYGRAVMMLDALEQAASSPLYNILSSQCFHGRLRRESG
GFGCCSTKNFNNEATAGPFLRAFGVKVKHGLKTYLEQFMWGLYDRYGDGEINQKGLPHLTTRIGFRTKLVTREEALRKVQQGTTFGRAVMMLDALEQVASSPLYNVLSHKTFLMRNEPGSG
GPECLVMKNFNNDATAGPFLRAFGIKGKYGLKKLLEDTMWWFYDAYGRGEISDGEMPHFAARVGFRTKLVSETKAWEKLAAGAPVGRAVMMLDALEQAASSPLYNVMSNSTYQRRLERDCG
GKDCCRMKNFNNEATAGPFLRLFGVKGKYGLKKLLEDEMWRYYDDFAQGRIDERGLPYFAARLGFRTKLMSEKKAWEKMQKGDPYGRAVMMLDALEQAASSPLYNVLTGVTFERRLEKECG
GPAATKMKNFNNDATAGPFLKWCGVKSKRGLKCLLEEEMWGYYDAYAKGEIEDHQLPFLTARLGFRTKLLKKAEAMRRIGEGKAMGRAVMMMDALEQAASSPLYNAVSHYTFERRLEKDCG
GAKSTRMKNFNNDATAGPFLRSFGIKGKYGLKRKLEEEMWRYYDDYGAGRIDSSGLPFFTARVGFRTKLVSVEKAEEKFKTGQPFGRAVMMLDALEQAAASPLYNVLSHYTFERRLRRDCG

GPEACRIKNYNDEATAGPNLRAFGVRRKAGLKSSLESLMWSFYDAVGDGKLLPEDLPYLSARVGFRTKLLAREAAMEKLGKGEPMGRAVVMLDALEQAASSPLYNVMSGLAAQNHKKERGV
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WRNMVVRASSDWSRFWGDIRNSCAIVELDWSKFDRERPKEDIEFVINIFVSCFLPKNRRERRLLSAYKYMMRKALIDKVIMLDDGCAFTYDGMIPSGSLWTGLLGTALNILYINAAVRRLG
WRNAVVRASSDWSRFWKDIRDAKCIVELDWSKFDRERPRADIQF CIDVLCSCFRPRGKRQRRLLSAYKYMLENALIHKVIMLDDGCAFEYEGMIPSGSLWTGILGTAMNILYITAACESCG
WRNYLIRASSDWGKMYKEMRKAKVVVELDWKKFDRERPADHISFFIDVILSCFAPRTTREEKLLGAYRRAMENALLHRVLVTDDGGVLTVDGMVPSGSLWTGIIGTGLNILYIGYALSDIG
WRNYLVRASSAWADLWDELKSCGTIVELDWSKFDRDRPAEDIQF FVDVIISCFRPKNSRERRLLAGYRKMMENALVHRVMMLDDGSFFTLEGMVPSGSLWTGICDTALNIMYITSALRKLG
WRNYLVRASVAWVEFWHELRDAKVIVELDWAKFDRERPAEDIQF FIEVICSCFQPRTAREERLLAGYKKMMENALVHRLIVLDNGCFLKVDGMVPSGSLWTGICDTSLNILYITAALMSLG
WRNYLVRASVAWVEFWHELKDAKVIVELDWAKFDRERPAEDIQF FVDVICSCFQPKTAREENLLAGYKQMMENALVHRLIVLDNGCILKIDGMVPSGSLWTGICDTALNILYISAALISLG
FRNTIVRASSDWAKFWEEVKAAKVIVELDWKKFDRERPTEDLEFIIQVIISCFKPTDERERLFLRGYGIMLRRCLIDRYFITDDGGVFKIDGMVPSGSLWTGWVDTALNILYLQSVMISLG
FRNTIVRASSDWAKMWEEVKKAQVIVELDWKKFDRERPTEDLAFMIDVIISCFKPENDRERLFLLAYKTMMQRCLIERFFVTDCGGVFKVEGMVPSGSLWTGWVDTALNILYLNAALLSLG
FCNSIVRASSDWAMLWKDVSAASCVVELDWKKFDRERPADDISFMIDVIISCFEAKDDYEERLLLGYRIMLNRALIERCFVTDDGGVFHIDGMVPSGSLWTGWLDTALNILYIGAALRHVL
FRNSVVRASSDWMYLWDEVKEASVCVELDWSKFDRERPSADLLFMIDVIISCFEPSNRYEVRMLEAYGICMRRALVERVLITDDGGVFEIEGMVPSGSLWTGWLDTALNILYLNAALRHLD
FRNTVVRASSDWMHFWDEVKEAAVCVELDWSKFDRERPSEDLDFMIKVICSCFRPKDEVEAKLLRGYGVCMRRALVERRLITDDGGVIHIDGMVPSGSLWTGWLDTALNILYIKSVLRSID
FRNTAVRASSDWS YMWEEIKEAKVCMELDWSKFDRERPRCDLEFMVDVVISCFAPKNEREQRLLRGYEVCMRRAIVERVALLDDGALFEIDGMVPSGSLWTGWLDTALNILYLSAALSEAG
FRNTAVRASSDWSYMWEETIKQAKVCMELDWSKFDRERPRDDLEFIVDLVISCFTPRTEREQRLLRAYEICMKRAIVERVAILDDGALFTIDGMVPSGSLWTGWIDTALNILYLSAALNQAG
FRNTTVRASSDWGLLYSEVERAKCIVELDWSKFDRERPSRDILFVIKVIISCFEPRNGRERRLLEAYEIMLERALVHRLLLTDAGGVLEMEGMVPSGSLWTGWLDTAMNILYIRAACLGAG
FKNAVVKASSDWAHIWNGVKDAAVIVELDWSKFDRERPREDLEFMVSLISSCFNPKSAREERLLHAYTTSNFRALVERPVFLDGGGVFGIEGMVPSGSLWTGWLDTALNILYMKAVCAEIG
FKNAVVKASSDWAHVWGGVKEAAVVVELDWSKFDRERPREDLEFMVNVISSCFAPEGIRQRRLLEAYTVSNQRALVERPVMLDGGGAFCISGMVPSGSLWTGWLDTALNILYIKAVCAEIG
FKNGVVRASSDWGVLWRRVQQAKVIVELDWSKFDRERPREDLEFIVKVVCSCFRPRDDRGRRLLQAYQEMMRRALVERALITDSGGVFLVDGMVPSGSLWTGWIDTALNILYIKAICVELG
FRNALIRASSDWHFMWEEVQEAAVIVELDWSKFDRERPAEDIEFIINVVLSCFTPKTPREERLLRAYGIMMRRALIERLMITDNAGVFGISGMVPSGSLWTGWLDTALNILYIRAACREIG
FRNATIRASSDWGKMWEEVRQAATIVELDWSKFDRERPREDLLFITIEVILSCFLPKNRREKRLLEAYGIMLRRALVERVIVMDEGGVFTIDGMVPSGSLWTGWIDTALNILYILAACREIG
FKNGIVKASSDWAKIWEDVREAKAIIELDWSKFDRERPADDILFVIEVVLSCFEPTNDRERRLLRAFGLMMRRALVERIIVMDDGGVFEIDGMVPSGSLWTGWLDTALNVLYLNAACMNVG
FKNQVIRASSDWNRVWEYLRDSKVIIELDWAKFDRERPSEDLQFVIDVVLSCFAPRTPRERKLLEAYGIVMRRALIERAVVMDRGGVFTIEGMVPSGSLWTGWLDTALNILYLNAACVEAG
FKNTIIRASSDWQAIWAHVKEAEAIVELDWGKFDRERPSQDLNFIVDVVVSCFAPKNSRERRLLRAYKLMMRAALVDRLLVLDDGTVFGIEGMVPSGSLWTGWVDTALNILYLKAACLEIN
FKNAVIRASSDWNEIWKGVREAEAIIELDWSKFDRERPAEDLEFIVDVVISCFKPRNERERRLLRAYGIMMRRALIERLLVMDGGGVFGIEGMVPSGSLWTGWIDTALNVLYLRSACLEVG
FRNYVVRASSQWRQLNDEVSSCKVLIELDNKKFDRERPPEDLLFMIDLVCSCFEPKSLREERLLAGYKVCMVRALMDRSFVLDSGSVFLVRGMVPSGSLWTGWLDTGLNALYLTHVFQDLG
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Supplementary Fig. 1. Continued
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IPSDEFVPYCAGDDNLTVFKYPQRATRLGKIRGMLNEMFRAGIDPEDFIIHYPPFHVTKVQAKFPAGFDFTHGTSKFLDQCQWIPLKGNIHVDHSEGLSHRWNYVFKGKPKFLANYFMEDG
VKRETFVPFCAGDDNLTVFDSAVDEGMLLNIRVFLNNMFRAGIEEKDFLIHYPPYHVTKVQAVFPDDFDLSLGTSKYLDKCVWVPFEGPLLVDTSRGYSHRWNYVFKGKPKFLANYFLEDG
ISPLNYVPKCAGDDNLTFFSRDYGDAAFKRLRVKLNEMFRANIDEEDFIIHRPPFFVTKAQAVFPPGTDLSKGTSSILNQCKWVQFEGEIIIDEAMGLSHRWEYRFQGKPKFLANYWLPDG
FDDSTFSPKCAGDDNLTCFQRRQGLDVMERLRTTLNEMFRANIDKKDFIVHYPPYAVTTVQACFEPGTDLSKGTSRMMDKAEWVPFTGPCPIDQAAGRSHRWKYVFTNKPKFLANFFLPDG
HDITSFVPKCAGDDNLTTFDRRIRKKDLEKLRLRLNSLFRAGIKEEDFIIHYPPYHVTTVQACFPPGTDLSHGTSKMLDQATWVPFEGPCDINQEEGRSHRWKYQF EGKPKFLANFFLIDG
HDITSFVPKCAGDDNLTTFDRRIRKKDLEKLRLRLNSLFRAGIKEEDFIVHYPPYHVTTVQACFPPGTDLSHGTSKMLDQATWMPFEGPCDINQEEGRSHRWKYQF EGKPKFLANFFLIDG
LVSTAVSPKCAGDDNLTLFWKDFDDKRLLSIKTRLNAWFRAGIDDEDFFIHRPPYHVTREQATFPPGTDLTKGTSRKLKDAIWIPIDGEPIIDQAQGLSHRWQYVFRGKPKFLSAYWLEDG
FNMTEVFPKCAGDDNLTLFMRDVENRRLLALKDRLNSWFRAGIEAEDFLIHRPPFFVTREQAVFPRGTDLTKGTSKIIGNAVWVPIEGEMVIDQEAGRSHRWQYVFRGRPKFLSAYWLEDG
PDTSQAVAKCAGDDNLTLFYTDLPDASLLNLKKYLNEWFRAGIEDEDFITIHRPPYHITRFQATFPPGTDLSKGTSHLLDSAKWIQIHGIMNIDEAAGLSHRWKYSFAGKPKFLSCYWEENG
IAPSSASPKCAGDDNLTLFYRDPGDEVLLRLKVVLNEWFRAGIKDEDFVITRPPYHVRTYQAVFPSGLDLSKGTSKITHKAYWREFEDEVRVDMERGLSHRWEYRFKGCPKFLSCYWLEDG
ILEEEAVPKCAGDDNLTVFSKDPGDEVLEEMRVKLNDYFRAGIKKEDFIITRPPFHVRTFQAVFKEGTDLSKGTSKIMKKAYWREFEDELRIDQEKGLSHRWEYRFKGAPKFLSCYWLEDG
FSSYMARPKCAGDDNLTLFMEDVPDGRLIQVRGLLNDWFLAGIKDEDFAITRAPFHVETYQAVFPPGTDLTKGTSKIIDQCEWVRFEGQLQINQEQGLSHRWQYRFKGKPKFLSCYWLADG
FSLDTARPKCAGDDNLTLFLEDVTDSRLFYVRDLLNEWFLAGIKEKDFNITRPPFYVETYQAVFPPGTDLSLGTSKIVDQCEWVRFEGQLYINQEEGHSHRWQYRFKGKPKFLSCYWLQDG
IASDLYSSRCAGDDNLTLFWEDQSDGILGLVKQHLNNWFRAGIKDEDFIICRGPYYVERYQATFPIGTDLSEGTSRLMDSAIWVRLEGGPIIDANRGLSHRWEYRFHGKPKFLSCYWLPDG
VGDDDVEVMCAGDDNLTLFKFDPGEANLRRIRDLLNDWFLAGISEDEFLIHRPPYHVTKVQACFPEGTDLSRGTSGMLKKAVWVPFEGEVVIDNARGRSHRWEYRFSGCPKFLSCYWLHDG
IGAEDIEVLCAGDDNLTLFKYDPGDSRLQTMKNLLNDWFRAGISDEDFIVHRPPFHVTKVQACFAPGTDLSHGTSKILKDAAWIPFEGELVRNDHTGRSHRWEYRFSGCPKFLSSFWLSDG
IALSAVEVFCAGDDNLTLFMYDPGDVILKEFRTLLNQYFRAGIKEEDFFIHRPPFDVRKYQATFPVGSDLRGGTSRMLDRATWIEFEGEIEVDEARGRSHRWEYRFKGKPKFLSNYWLPDG
VSDQNSFPKCAGDDNLTLFMRDPGDRALNRMKDILNKWFRAGI -KEDFFIHRPPYHVSKFQACFPPGTDLSEGTSKLIDEAEWIEFHDELEVDVSRGKSHRWEYRFKGKPKFLSCYWLENG
VPSTFCSAKCAGDDNLTLFALDPGDGALRRLRVVLNEWFRAGIDEEEFLVHRPPYHVKKVQACFPEGVDISKGTSKLLDKARWEEFEGELRVDVAAGRSHRWEYRFKGCPKFLSCYWLRDG
IGPLGFSAMCAGDDNLTLFWTDHPDHVLKRIKDELNGKFRAGISDEDFFIHRPPFHVTKQQACFPPGTDLSHGTSKLMDLVFWQVFDGEVVIDEAAGRSHRWEYVFKGRPKFLSCYWLPGG
YGPGFFHPMCAGDDNLTLFDLDLGDRRLLKIREVLNNWFRAGISEEDFFIHRPPFHVIKKQACFPPGTDLKIGTSKRMHEAFWVEFDGELVIDEAAGRSHRWEYIFKGRPKFLSNYWLPEG
IPSSQYLPMCAGDDNLTLFWKDPGP-ILARLRSILNDLFRANIDAGEFKIHYPPFHVVKKQACFPPGTDLSKGTSKIMHKAFWEEFVGELHVNEDLGKSHRWEYAFEHRPKFLSFYWLPEG
LPSQRYLPMCAGDDNLTLFWSDPGEVKLLKIRELLNEWYRAGIDDADFFIHRPPYHVVKRQACFPPGTDLKGGTSMLMKDAEWVEFEGELRVDEAAGRSHRWQYLFKGRPKFLSCYWTRDG

IPRSLFCPKCAGDDNLSLFSQDYDDNILKKGRVLLNEYFNPGIEEEEFLIHRPPFHVVTEQAVFPQGLDLSKGTSKIIHQARNVPFDGMVPIDESRGFSHRWEYRFKGRPKFLSCYWLSDG
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RSIRPAHDNLEKLLYPENVQQKIEDYEAAVLSMAVDNPWNSHNINHLMQRFCIIQQIKRQAVHPLTAGDVLFCAKFQSISENMWMFPTVGAWRRQLLNVRMEDIEELKPTVEAFSEFVRGV
RSIRPAHDNMEKLLFPENIQEHIEDYEAAILSMVVDNPWNSHNVNHLMQRYVIVQQIKRQSIPPLNAAEVLFCSKFREIADNMYLFPTVGYWRRQLPGVRMESIPELRPIVEEFSQFVSGV
RSIRPATDSLERLLYPEGLHQTIEDYEMAVLAMVVDNPWNSHNVNHMMHRFCIVQQIKRQSMVGIKAEDVMWYSKLRGKEGEGIPYPQVAYWRRQEKKVFMEEIPELMGYIKKFQTFLSGV
KPIRPAHDNLEKLLWPEGIHESIEDYMAAVLSMVVDNPFNHHNVNHMMHRYLIAQQIQKQSIF-IDPAVVMELAKTRPKHGEAVPFPEIAYYRKCEGYVDIEREPEFQEFFKSFREFISSV
RPIRPAHDNLEKLLWPEGIHGTLEDYQAAVLAMVVDNPFNHHNVNHMMHRHLIAAQISRQ-AFDVDPAIVMELCTSRAEPGELVPYPEIAFYRRVEGYVDLDAVPEFKEILDDFRLFVSSV
RPIRPAHDNLEKLLWPEGIHGTLEDYQAAVLAMVVDNPFNHHNVNHMMHRHLISKQISRQ-AFDVDPAIVMELCTSKGEPGELIPYPEIAFYRRVDGYVDLDAVPEFKEILDNFRLFVSSV
RPIRPTHVNAEKLLFPEGIHKDIEQYESAVLSMIVDNPYNHHNVNHCMHRFIICEQVKRQSAAGIDPVDILWFSRIRPGNPDVVPYPMVASWRRCEGYVDLEQLPFISDYVKDLKEFVAGV
RPIRPTHINSEKLLFPEGIHDSIDTYEAAVLSMVVDNPFNHHNINHCMHRFVICEQVKRQARMGLDPIDILWLSRFRSSVGEEVPYPMIASWRRQDTWVDMEQLPFVRDYVRDFREFVSGV
NPIRPAHVNLEKLLWPEGIHKTIDDYLAAVISMVVDNPFNHHNVNHMMHRFCIIQQVKRLSVAGIRDDHILSLAHIRGKEGEMVPFPMVAEWRRTQGWVDMESMPYLKKYISDFRHFAAGY
RPIRPSSENLEKLLFPEGVHSSIDDYIASVLSMVVDNPFNDHNINHLKHRYLIAMQIKRLSAAGGRCGDIMDLARIRPRHDEEVPVPQIAVWRRVKEYIDLDEYGPTKHYIDEFNSFVTGV
RPIRPSHENLEKLLYPEGVHANIDDYIAAVLSMVVDNPFNHHNINHLKHRYIIANQVKRLSAAGGRCEDILRLARIREREDEEVPVPQIAVWRRVKEYVDLDSYEPAKYYIQDFNAFVSGV
RPIRPASDNVEKLLYPEGIHKSVEDYISACLAMVVDNPFNQHNVNHMKHRYLIAQQIKRILVTGIPDRLVLALARIRPDGEEDIPYPMIAPWRRFKEYIDLDSYEPVQQWIKEFDDFVAGI
RPIRPASDNVEKLLFPEGIHKDIDDYIAAVLAMVVDNPFNQHNVNHMKHRYLIAQQIKRVMVSTIPYQLILALSRIRSEAGEDIPFPMIAPWRRFKEWIDLDKYPPVQEWIRDFDDFVAGI
RPIRPAHDCLEKLLWPEGIHGDLETYEAAVISMIVDNPFNHHNVNHMLVRYVLIQQIKRQVVSPMTAEDIVYLCKFRDREGGSVPYPMIGPWRRGQKQGRMEDYPEVGRDIKNLKGFVAGI
LPIRPAHDNLEKLLWPEGLHDDIDVYEGAVISMVVDNPHNHHNCNHMLSRFIIIREARRLGASVEDPFIPIKHGSIRPVGDEPVPYPELAPWRRAPGGYKLEDYPENAEHIQVFRDFMQGV
LPIRPASDNLEKLLWPEGTHSDLNVYEGAVISMVVDNPHNAHNVNHLLSRYIIIQEARRLGAAVEDPMIPLRLARHRPVGDEVVPYPDLAPWRRHPEPFQLEDYPANADHIAIFKDFVQGV
RPVRPTRDNLEKLLWPEGVHATLEDYEGAVISMVVDNPFNHHNVNHMLMRYVIIQQLRRMSVAVGELDLLLKLGKIRAKGDEEVPMPQIAPWRRGELQAKMEDYNDAQRHLAVFEDFMRGV
RPIRPAADNLEKLLWPEGVHDKLEIYEAAVASMIVDNPWNHHNVNHLLMRYIIIQQIKRLGVGPANVEDVLFLSQFR-NEGEEIPFPQVAPWRKFKEHVVMEEYNEVMEHVENFKNFLSGV
KPIRPAADNLQKLLWPEGIHDSLDVYEAAIASMVVDNPWNHHNVNHLMSRYVIIQQVRRFSAGIVPHEMCVWLSKFRGNAGEPVPYPMIAPWRRMDTHQQLEAYPEAVVEMEVFRDFVQGV
QPIRPTSDNMEKLLWPEGIHEDIDDYQATVMAMVVDNPWNHHCVNHLLMRYVILQQLRRVDILRGGMDDVLFLCACREKGGGPIPYPMVAPWRRSEVHGRMEDYEEVKRHIQDFSDFVTGV
QPIRPTRDNLEKLLWPEGIHKDLNEYQAALMAMVVDNPWNHHAVNHLLMRYVIVQQLRRVNSGLGREDDTLFLAGLRDMTGGVIPFPMVAPWRRGAQQGRMEDYKEVQNWCLDFQSFVTGV
QPIRPTRDNLEKLLWPEGIHKSLDDYEAAVASMVVDNPWNHHNVNHLLMRYVIIQQIRSLAATDVKVLDLLWFSKFRPVGDEEVPCPMVAPWRRRSPHARMEDYPEVQRWVRDFKDFVAGV
LPIRPTSDNLEKLLWPEGIHKSIDDYEASVASMAVDNPFNHHNVNHMLMRYVIIQQIRRVSAGILSPEECLAFCKFRSQEGEEIPYPMVAPWRRGMHEARMEDYPETKPWVKEFRDFISGV
RPIRPTSDCQERLLFPEGIHKSFDEYLEAVMAMVVDNPFNSHTVNHMMHRFLIAHEMKRQVAGGCSADQVLFYSGMKGSPGEEVPFPSVGFWRRREEFIPLEEAYPESKNLQDFLEFAHGV
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TSLYSRASTGGLDSWQFMEILRGERDAGSGQYGSDIEAWCAFLNRNGLTRSLRPAKRYRKEKQTYQSAEAGDKILVSLAAIYATSDYDLREDRDLGFIIRISNELRKQLL---~---~-~
TSLYGRASSGGIDAWQFLDILRGDRDLGSGQYGNDIEKWCAFLNRNALSRSLRPARRFRQGTAPVEPDAKGRESLSRLALLYEVPSSDRKDSRRLNFISRISVMLKQFVS---~-----
STLYSRDSAGGIDAWMFMSILRGERDVGAGQFGNDITEWCKFLNKNPLTSGLRAAKRFRGEVRSEEASTQVAQRWVEMISTVRERLRNPLLGSPRSFALWVSDMYAENVFSNVS-- - -
STLYARRSEGGIDAWRFMDIIRGQHSIGAGQFGNSVHEWCRFLGEHPLTRSLRKARRFRPMKEAVVADPETLGKVEKAFTWVLDLCEANDPMTPLFYASAVSDILSSNVSAP
STLYARRTEGGIDSWRFMEMIRGEHSIGEGQFGNDIYEWCKFLGSNPLTRSLRATRRFKMKAPATVADEGTIRKVQEAFTWLTSICEENLIVTPMYLAQLISDKLLL---~---~--~--~
STLYARRTEGGIDSWRFMEMIRGEHSIGEGQFGNDIYEWCKFLGSNPLTRSLRATRRFKMKTSATVVDEPTRKKVQEAFQWLTSICEENLIVTPMYLAQLISDKLLL-~--~---~--~---
TSLYARDSIGGLDAWRFTEIIRGETDLGTGQFGNDIDVWIHWLHHHPLTKYLKPIKRHRQPPLSVMPDKELHGRIEEALQVYRDIRGTTTNASAEAFSLFLSNVIKHQG----~--~--~
TSLYSRQSTGGLDSWKFTSIIRGETEFGEGQFGNDIDDWISWMYRNPMTKYLRPIRRFRAVGEEVRPDRELSGSLQRCIGIYRQIRGTQENSSSENFAIFLSNVLRQTRSYRDANAHP
MSLYARQPGGGIDAWRFMDMIRGNVLLGGEQFGNDFRDWIKFLQNNPLTSYLKPMRRFRPQKAARESTEDIISKFKSFSACCGIGDGRTPFASTESYGSWIADLVPRMQHGKAPLATM
TSLYARATTGGLDAYKVMDLIKGNSPIGRGQWGNDVMAWIRFVRDHPATRYLKETRRYKDEMIHIDQQTPLRPEVTGALAILSNALFNYVYEDSREFSLSIANRIRTKRSVN-- -~~~
TSLYARSSTGGLDAYKVMDLIRGNATIGRGQWGNDVMDWIRFVRDHPATKYLKGAKRFREQHNQEPTTAKPSKDARRAIKLLRNSLINEAYADSNSFAISISERLRRKKPTR-- -~~~
SGLYVRSTTGGIDAYKFMDFIRGDAVIGEGQWGNEMDRWIRFITEHPVSRSLRKARRHNPASVPSAQVNQYYQRAAEGLNVYRQQLVNHRLDSSREYGLWVSDLLRR- -~~~

SGLYVRSTTGGIDAYKFMDFIRGDSVIGEGQWGNEMTRWIRFVTEHPVSRALRKARRFNPKAAPTAGENLFYTRAQGGLNAYRRQLQNHRLESSEEYGLWVSDLLRQK -
STLYARKGGGGIDAWRFMDIIRGDADLGQGQFGNEVLEWARWLGRHEVTKFLRPIKRMRAEHGEVIIEGEGRRQAEAALRALREILNEGTHRSCLDFSFFLSDRLRASCEDPRR--- -
SSLYLREATGGVDAWQFMDIIRGDAFVGEGQFGNDLRSWLNWLHHHPISKYLRETKTFRLKDGADPDAPKDLEKAGRALRALRGRLELGGFACVEDFVRWLDGIRSSRE---------
ASLYLRVPTGGIDAWQFMDVIRGDAFVGEGQFGNDLRTWLAWLHNHPISKYLRETKTFRLTEGIDPDQPVEVDKAARAFRALRGKAETGGFHSVDEFVEWIHSATKET----------
STLYSRAPEGGLDAWQITDIMRGMGSVGEGQFGNETLSWLKWMHHHPLTRYLRAARRYQDPSMPVELEPSQRAEALRAFEALRGRLLYDGFASSEEYAIWVARLVKLRYLA- -
TSLYARRAEGGVDAWKFMEITIRGESHVGEGQFGNDLIDWLKWMHVHPMTKFLRGTRMFRTPSEEIVAGDEEMDAAVEAFNVLIERVESEEFQDVESFAKWVSNMLRENVLPHQ- - - - -
TALYVRQAEGGIDAWKFMDILRGEGTVGEGQFGNDLRGWLRWMYAHPMTRHIRKVRGFTEPGTPAIADPATMQRTTYAFRILHEKLKAEEFNASEDFAIWLSTVIRQQKSR-----~-~
TSLYSRTATGGVDSWLFMNIIRGEQHVGEGQYGNDLMVWVSWIRDHPCTRYLKSVRGLRTRVEQLDVDPGLLQKATIHYSLLRETLVSGRIETALDFARWVRSIILGGHV-~--~---~-~
TSLYTREATGGMDAWQFMEIIRGDHHVGEGQFGNDLMRWLQWMASHPCSKYLRPVRGLRPGKSAVTAEREDLDRAVNGFNTLRRLLSSGRLCSSLDYALWISHSVIDSLPG-------
TSLYARSPTGGVDAYHYMDILRGYARVGEGQFGNELIHWCDWLGRHPVTKYFKAARGFRQAPVAVVLPEEELLPIRLHFEVLREKLTSGVWESVDDFCNWLVTKHHVS - - - -
SSLYARKPTGGVDAYRFMEIIRGEQSPGEGQFGSDLVKWVDWLRKHPVTKFLRATGGRHHQKSTARLEGEDLRKVEDAFMALRERLGSGQVGSTEDFSLWVSDLLRSGM- -~ -~~~ -~
STLYVRDSAGNLDAWMFMEILRGERAVHPDQIGSDVDAWLTFLRENALTKYLRPIRRLRPEVKAKEYSEQDTSQGRAALLRLRDGVLNREWKNGADFAMYISNLLICNVQQDLQ----

*k ok * ke L. * ok

Supplementary Fig. 1. Continued
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