[locnemoBaTEeNBLHOCTM MCIONBLBYeMEle B KadecTBe ofpasua nius nomcka sjaeMeHToOoB L31.

Mariner-31 CGi (TpaHcnozasa)
MENRNKLGRXYVNGKELSEDLRRIVIDNLVEGGANVSDLQLPRGLROQRVSKKFGISANCISSIWKRYVTVGTVRRRPRRGG
PSKIVQQEDVDHIAVLKTINPTMSLKSVKDNILQYSNTLONISLPTVSNIIRKDLHMTLKRVTFCHGNRFTLPNLQYTQRF
LOYVNNEDPFALKEMDEMGFVVCDGNKXYGHSAKGTPCVAVAKFNAKIHFTISLIVGVSGVKFVKIVEGSSNSIEFLHFLG
EAGNVATDEGERVLQRGDSLIVDNAPTHRNMSEVVLRNWLPTIGVQYIFLPTYSPDLNPAELCFRKVKILLKTEKYTALLA
ONIKVALYSAFSEITVHDTLSFFRATDYIDV

Mariner-31 CGi (OPC2)
MAVFEESVREVFLKIHHECNGVKRVSPVSVEFSELTSFIGLKSAIYAEIKAIGLMSSPILAYRDEEGDYVDLTGKHYNREL
KFVSSTDSNINIKVIDGGSEPVMQKTPOQSMPETQIYVQEKAPDIFONYTYQTPIEHSMNNLKQEILELEVQSESALEHLQON
LKDKFYHNSRQCRLEKCVSSQQCGDINKHQEEKALVESANDVLRKIQKELKTKTVEYETKFKASESVKNSEFSEKXRCHLIN
SNKOQKYLVQVSDGNFLPRSGIVNCDIAKLEKYYQGKCPDNLDIASNFFGNIISNFDREHAQFSRNTGSNSAKRILEENTIF
PVKFPRRLPVSTHPNPDSTYQONKVAAPHLPLKKR

NocnemoBarensHocT ITm-TpaHCHIOBas, KOTOPHE OHINM MCIOJNBLBOBAaHE IJISI
bunoreneTrnueckoro axnanmsza.

>Famarl Forficula auricularia (AAO12863)
MENQKEHFRHILLEFYFRKGKNASQAHKKLCAVYGDEAFKERQCONWFAKFRSGDFSLKDEKRSGRPVEVDDDLIKAIIDSD
RHSTTREIAEKLHVSHTCIENHLKQLGYVQKLDTWVPHELKETHLTQRINSCDLLKKRNENDPFLKRLITGDEKWVVYNNI
KRKRSWSRPGEPAQTTSKAGIHQKKVLLSVWWDYKGIVYFELLPPNRTINSVVYIEQLTKLNNAVEEKRAELTNRKGVVEH
HDNARPHTSLVTROQKLLELGWDVLPHPPYSPDLAPSDYFLFRSLONSLNGKNENNDDDVKSYLIQFFANKNQKEYERGIMM
LPERWOKVIDONGQYITE

>Dmmarl Drosophila mauritiana (AAA28678)
MSSEFVPNKEQTRTVLIFCFHLKKTAAESHRMLVEAFGEQVPTVKKCERWFQRFKSGDFDVDDKEHGKPPKRYEDAELQALL
DEDDAQTQOKQLAEQLEVSQQOAVSNRLREMGKIQKVGRWVPHELNEROMERRKNTCEILLSRYKRKSFLHRIVTGDEKWIFEFF
VSPKRKKSYVDPGQPATSTARPNRFGKKTMLCVWWDQSGVIYYELLKRGETVNTARYQOOLINLNRALOQRKRPEYQKRQHR
VIFLHDNAPSHTARAVRDTLETLNWEVLPHAAYSPDLAPSDYHLFASMGHALAEQREFDSYESVKKWLDEWFAAKDDEEFYWR
GIHKLPERWEKCVASDGKYLE

>Tvmarl Trichomonas vaginalis (AAP45328)
MYMMSMLYFGAMPGYKMNFETRGGFAGNFGGIFFIFLMNHKENILALAKKCKDCKKIYETLVKCFGMDAPSYSTVTYHVRM
YHFMNKKAPIIKIDKKSPDOQRKIKAILQALDEDPRASLRRIEEMTKIPRTTVSYYLHNYLNYKLAYTRWVPHNLNSVQKKS
RVQOSSKELLSILGAYQSKKFRFLVTGDESWEFQYATEAKIMWIPKDENPQTFPKKKIDTPMMMLSVEWGVNGITIAIDILQKP
NTMNAQYLIDNVLTQIINSDEFEKSKOOKOKFAIHFDNSRVHKSHKVMNYLVENNVKVVPNPIYSPDIAPSDEFYLFGTLKK
RAEGREFASPDDLENFVREQFEQFSHDDLKRVFQAWIDRCERVIESNGDYTI

>Hsmarl Homo sapiens (AAC52010)
MEMMLDKKQIRAIFLFEFKMGRKAAETTRNINNAFGPGTANERTVOWWFKKFCKGDESLEDEERSGRPSEVDNDQLRAITIE
ADPLTTTREVAEELNVDHSTVVRHLKQIGKVKKLDKWVPHELSENQKNRRFEVSSSLILRNNNEPFLDRIVTCDEKWILYD
NRRRPAQWLDREEAPKHFPKPNLHOQKKVMVTVWWSAAGLIHYSFLNPGETITSEKYAQQIDEMHRKLORLOPALVNRKGPI
LLHDNARPHVAQPTLOKLNELGYEVLPHPPYSPDLSPTDYHFFKHLDNFLQGKREFHNQODAENAFQEFVESRSTDEYATGI
NKLISRWQKCVDCNGSYED

>Bytmarl Bythograea thermydron (CAD45367)
MGKIEYHAVIKFLTKVGKNAKEITHDRLVAVYNDTASSYATVTRWHKEFRHGRESLEDDSRVGRTFEATSEDTVDRVEAMIM
ENRRVKVEEISLEIRISHGSVCTIINHHLGMSKVSARWVPRNLSLHDRLOGOTSSEELLTLYNAYPAGFKSRVMTGDETWV
HHWDPETKLESMAWKQKGSPTPLKFWTQPLAGKIMATIFWDAGGVLLVDVLPRGSTITGKYYAGVLGRLRDSTIRQKRRGKL
TRGVLLLLHDNAPVHKAHHAQAALRDCGFEQEFNHPSYSPDLAPNDYFLEFRQLKSSLRGRRFDDNDEVKEAVMMWLEEQLES
FWLAGIQSPSRQVVQMYSIKGNYIEK

>Quetzal (AAB02109)
MTREELSVSKRQOQDIIRLHGAQGKSYTEIAMLTNINRNTVARVIQRYKYEGRVSNLPRKGRPSVCTDRMRRAIKRLVDAEPE
ISAQSVAIVLNERHGIAISCETVRRYIHKFGYKAYNRRKKPQISPINRKRRLEFAKKYVNHPPEFWKKVLEFTDESKENIFEG
WDGTIKVWRPPGEGLNPKYTAKTVKHNGGGVLVWGCMAANGVGNLQVIDGIMDQYVYINILKONLGPSLEKLGMSQDYWEQ
ODNDPKHTAFNSRLFLLYNTPHQLKSPPOQSPDLNPIEHAWELLERKIRQTRIKNRVDLENKLKEAWITISEDYTONLVNSM
PRRLAEVIKMKGYATRY



>Mariner-14 CGi (Repbase)
MGRKGSELCASEKESILSLSKANIKLKEISEITGRPISTICSFLKROQERRGITENKNRSGRPRKCSVQGERQLIRLVKNNR
RRTLTELTNVSNENGASRLSESTVKRILRKGGYRRRLVKKKLRIREVNKKKRVNWCKQYRHKTVDDEWNNIIEFSDECKVMI
DGEQRVYVWRKDGEEWDPPCVAPPPGRRLDLMVWGCITAHGVGTLCIVDGNINAEKYIEIIDSNLWPVVAMHEFPNNQYIEFQ
DDNAPVHRARVVKDEVTREGITTLEWPAQSPDLNI IENCWKKMKHEINRNVHNLRTNDDLAAAVROQAWENIPLQFIQRLYQ
SIPRRIQAVIKSKGCLTKY

>SsTRT [41]
MGOKRDLTDSEKSKILKSISEECSTLEIAKILGRDHRTIKREVANSQQOGRKNRVEKKRRKLTAKDLRRIKREATRNPLSSS
AVIFONCNLPGVPRSTRCSVLRDMAKVRKAETRPPLNKTHKLKRQDWAKKYLKTDESKVLWTDEMRVTLDGPDGWARGWIS
NGHGAPLRLRROQOGGGGVLVWGGIIKDELVGPFRVEDGLKLNSQTYCQFLEDTEFFKOWYRKKSASEFKKTMIFMODNAPSHA
SKYSTAWLASKGLKDERIMTWPPSSPDLNPIENLWSLLKRTIYGEGKQYTSLTSVWEAVVAAAQKVDGQOQIKKLTDSMDGR
LMTVIEKKGGYIGHRFFF

>An-gambiael (AF378002)
MEAERREKIVHNYLENPLWSASRLAKKLKFPRNTVWRVIKRYKEILTTIRKPOANRRSGTVDONLRSKILKTIKGNPNLSD
RDLARKFGATHSTVRRTRLREGIKSYRASKQSNRTIKONSLIKTRARKLYDQVLTKFDGCLLMDDETYVKADFGQIPGQTFE
YLATGRGDVPAKFKFVFADKFARKFMIWQGICSCGKKTKVEVTINKTMTSELYQKECLOKRILPFIRSHDHPVMFWPDLASC
HYSKVVREWYAEKGVLFVPKNLNPPNCPQFRPIEKYWAIMKRRLKAKGKVVKDINOMTTWWNKIAKTMDEEDVRRLMSRVK
GKNREFLRNREE

>Guest Ca-sativa (XP010462775)
MTDGERLKVYHALLERSNNGTLKRTHTREVANLLSVPLLTVQRIWKLAKDIPNGEVVDVSHKRKGKCGGKNIVEDLDRIVD
IPFNRRKTLRSLAAALKISRTTLWRCLKRGLIKRHSNATKPRLTENNMRARLQFCLSMLDRTTLLGHPKFVDMHNVVHIDE
KWEYMTKRSENYYLHPSEEEPYRTCQSKNY IGKVMFLAAMARPREDNNGNETFSGKIGVEFPEVTMOPAQRHSRNREAGTLE
LKPMTSIKRENINDFLIGKVLPRIRERWPQEDFEKTIFIQQODNARTHVDPRDEDFRAASSHHGEFDIRLMCQPPNSPDLNIL
DLGFFNAIQTLOQHEVCPKTIEELVSAVEVMEDEYPPYLVNRIEFVTLQOSCMQEIMKV

>Guest Soymarl (AF078934)
MQORKVKMLSNEERITIYQLLLQKSVDGKLPQGVKESVASSFSVCRKTIDRIWKRAKESETHDVSHKKTKNSGRKRVEIDLS
QLREIPLSQRTTVRTLAVAMKTNTSAMYRLIQSGAIKRHSSAIKPQLTEEGKRLRLEFCLSMLEGIPHDPMFQSMYNIIHI
DEKWEFYMTKKSERYYLLPDEDKPHRSCKSKNFVPKVMFLTAVARPREFDSEKNVTEFSGKIGIFLFVTQEPAKRTSVNRVAGT
METKAITSINRDLIRSVFIEKVLPATKEVWPRDELGSTIFIQQODNARTHINPDDPEFVQAATQODGFDIRLMCQPPNSPDEN
VLDLGFFSAIQSLHYKEAPKTIDELVNAVVKSFENYCVVKSNFIFLSLOQLCMIETMKAKGSNRYTSQHMOQKEKLETEEQLP
IQLKCDPILVQETLDYLNNN

>Guest Br-oleracea (XP013589454)
MTDEERVEVYHALLERSNNGKLLKNSTREVSGLLDVPLQTVONIWKRAKNTGYGEVVDVSHRRKGKCGRKKKQIDWLKVVD
IPLHRRTTIRSLAAALGMSPTVVFRSLKEGQLRRHSNAIKPLIKEDNKKTRVKFCLSMLNKNALPHQPKEFVDMYNVVHIDE
KWEYMTKKTOQTYYLLPSEEDPLRTCQSKNYISKVMFLAAMARPRYDGEGNETFSGKIGIFPFVTLOQKAQRRSCNREAGTME
LKPMVSIKREDIKHFLIEKVLPRIYERWPAEDFGKTIFIQODNAKTHVTVNDEEFQVAALQHGLDIQLMCQPPNSPDLNIF
DLGYFRAIQALQHHVCPKTVEDLVTAVEEAYDEYPPNLVNRVFLTLOSCMIEIMKIGGGNNYKIPHLKKDTLEREGLLPVQ
MDCDPNLVEEAMNYVAC

>Guest Phyllostachys edulis (ADP24264)
MANLDLNQPTHWEETEDYDGPVIDLNFDLVFHDSDEGEDGGPTHGEEDGTLAHGEEDGGAPSHGEEDGAPAHGEEDGAPAP
NAYETTSTNKAKNCGRKWVAFDPEAIKDVPLSSRTTIRDLAGALNISKSTLFRRMKEGKFRRHTNDIKFTLTEDNKRARVK
FCLSMLDKLSMPQEPTFEGMYNIVYIDEKWEYRTRKCONYYLALDEDKPERTTKSKNFITEKVMLLAATARPRFDGDGNVTE
SGKIGIFPFTEFVEPAKRSSANRPAGTLVTKAMTSVTKETSREYLVNKVLPAIKQKWPAEEVGTPIFIQODNARTHIAINDD
EFCRAASADGFDISLMCQPPNSPDLNVLDLGFFAATIQSMFQKSSPSNVEDIVAKVIQAFDEYPVDRSNRIFLTHQSCMRE T
LROKGGQHYATPHLKKQSLERNGVLPVSLQCDPEVVNEAIVYIN

>Guest Pisum sativum (AAX51974)
MYIYHELLQKSVDGKLRKGATNEVASSNSVPLRTVQRIWKRAKESETRDVSHRKTKNCGRKRISIDENQIRELPFSQRTNI
RSLAFALKTNPTSVFRLIKSGAIRRNSNAIKPLLKEENKISRLEFCLSMLEGTPHDPMFKSMHNITHIDEKWEFYMTKKSEK
YYLLPDEDEPYRTCKSKNFIAKVMEFLVAQTRPRFDSEENETEFSGKIGVEFPEFVTHEPAIRSSINRVAGTMVTKAITTVNRDV
VRSFLIDKVLPAIREKWPRDEFESTIFIQQDNARTHINHDDPLFREAATKDGEFDIRLMCQPANSPDLNILDLGEFESAIQSL
QYKEAPKTIDELISAVVKSFENFPSIKSNRIFVSLOLCMIEIMKEKGSNKYKIPHVNKERLERVGQLPIQIKCDPILVQEV
KNYLNME

>pogoR11 (520478)
MGKTKRVVGLTLKEKLQIIELVTNKVDKKEICAKFKCDRSTVNRILQKTNEIHEAVAASGLKRKROQRKGAHDLVEEALYIW



FGOQESKNVILDRHVILAKAKEFCOKENDAFEPDASWLWRWRKRHNIKYGKIHGETATNDSVSANEYKNDILPGLLKGYNP
EDIFNADETALEFYKAMPNATFEFTCGKQLNGOQKSQRVRLTLLEFICNATGTYKKTEVIGRSKSPRCFKNANVPIPYYANKKAW
MTKDLWRKIMTGFDEEMKKONRKILLFIDNATSHTTVKDFENIKLCEFMPPNATALLOPLDOGITHSFKLEYRRILVKQQLT
AVNCGKSTVEFLKSLSLLDALYEVNQGWKNVKMLTIQNCEFKKAGFKESFENEDTIAEKDKQCVEVDIVSNINWNEYANVDA
DEACHGQLDDDEIVRSLVQODAKTSDNEESHSDEDVDDTERPTFKDGFAATKALKSIFMRNNNDEFLONLNSMEDKLENLHT
NSAVLOKKITDYF

>Tiggerl (U49973)

MASKCSSERKSRTSLTLNOKLEMIKLSEEGMSKAEIGRKLGLLRQTVSQVVNAKEKFLKE IKSATPVNTRMIRKRNSLIAD
MEKVLVVWIEDQTSHNIPLSQSLIQSKALTLFNSMKAERGEEAAEEKLEASRGWFMRFKERSRLHNIKVQGEAASADGEAA
ASYPEDLAKIIDEGGYTKQQIFNVDETAFYWKKMPSRTFIAREEKSMPGFKASKDRLTLLLGANAAGDFKLKPMLIYHSEN
PRALKNYAKSTLPVLYKWNNKAWMTAHLFTAWFTEYFKPTVETYCSEKKISFKILLLIDNAPGHPRALMEMYKE INVVEMP
ANTTSILQOQPMDQGVISTFKSYYLRNTFRKAIAAIDSDSSDGSGOSKLKTFWKGEFTILDAIKNIRDSWEEVKISTLTGVWKK
LIPTLMDDFEGFKTSVEEVTADVVEIARELELEVEPEDVTELLQSHDKT

>Fotl (Q00832)
MPVYSKDDLENAIADFKNGVSLKTAAKKNGLPPSTLRGRLTGAQSRQVARQEQLRLTTDQEDDLERWILRQEKLGHAPTHA
QVRTIVRSVLARHGDHAPLGRKWTITREVERHPALKTKLGRRTDWERVNAATPANIKRLEFDVYETVDWIPPERRYNADEGGI
MEGQGVNGLVIGSSQESPNAVPVKTATVRTWTSIIECISAVGVVLHPLVIFKAKTIQEQWFRREFLOKHLGWQVTESKNGW
TSNSIALEWLEKVFLPQTAPADPADARLLIVDGHGSHATEQFMAKCYLNNVYLLFLPAHCSHVLOQPLDLGCESSLKAAYRT
LVGEHTALTDSTRVGKQRFLDFYARAREIGFRKVNIRSGWRAAGLWPVNINKPLASRWVMVLTKSALPPSETLDIATPKRG
GDVVKLEFSAKSSSPSSRLSIRKAAAALDKVAIELAMKDREIERLRAQLEAAQPKKKRKIRODPNECFISLAQILAEANREP
DORVIQSQKGDLDCIVVDGKSSSESEEDPAPVRRSTRVRRATKMYIRQDLSSEESD

>Tanl (U58946)
MPPKAEIPSKSQVEREGRILLAIEAIRKGQITSIREAARVYDVARTTLQARLSGRVFAKNMTNARQKLSNNEEESLVKWIL
SLDKRGASPRPLDIRDMANLIISKRGYSTVEQVGINWAYSEFVKRHESLRTRFARRLNYQRAKMEDPEVIKDWFKRVQEVIQ
EYGISSDDIYNFDETGFAMGMIATYKVVTSSQRAGRPSLVQOPGNREWVTAIECIRSNGEVLPSTLIFKGKTHLKAWYEGQS
IPPTWRFEVSDNGWTTDKIGLRWLOQKHFIPLIRGKSVGKYSLLVLDGHGSHLTPEFDQSCAENEVIPICMPAHSSHLLQPL
DVGCFSVLKRTYGGMVQKOMQYGRNHIDKLDFLEVYPKAHQCALSKSNIISGFRATGLVPLDPDQVLSRLHIRLKTPPTPD
SQSSGSVLOTPHNIKHLLKHPKSVERLLRKROQASPTSPTNSTLROQLLKGCELAITNSIILAKENAELRASHEKQLPKRKRS
RKQVIYTEGTTVEEAQRAIQEVEEVONDEDIEVEPQSQYTETPSRAPPRCSNCFNIGHRRTQCSKPPTN

>Pot2 (Z33638)
MKQYTEKQLISAINDVNNGNPIAKTSRKWGIPRSTLOSRLKGSQPYKKAQSPFQRLSTEQEKHLADWVLTQTALGLPPTHQ
ELRFFAERILOQAAGETKGLGKRWITREFLARYPILKTQRPRRIDNARVNGATTEVIKSWWLY ITNPVINAIKPENRWNMDET
GIMEGKGSNGLVLGLNGIRPLORKEPGTRGWTTITECISATGVALPPLVIFKGKNVOQOQOWEPTDLSPEFDNWQFHATENGWT
NNQTATIEWLKKVFIPYTQPLTPEKRLLVLDGHGSHITDEFMLLCLONNIQLLYLPPHSSHVLOPLDLSVFGPLKEAYRRQOL
GEFVSQFCCSTVIGKRNFLLCYRKARLKAFIAKTIQSGWRTTGLWPVNLVKPLLSPFLLENSNANVIKDKNNGLORDKTPES
PAQKINDPSLLIWKTPKTTRDIRLOLOKLSQSNKTNATSRLLEFAKVOKSFEAKDTLLASAQQKISLLEAQLEAIRPVKRRR
VVPDPNELLVNKONIIGLQENDIENLEPLADEEEVNEPEKRENDCIEVR

>In Rhinella marina [42]
MGKKGDLSAFKRGMVVGARRAGLSISETADLLGFSRTTISRVYREWSEKEKTSSERQFCGRKCLVDARGORRMGRLVRADR
KATVTQIATRYNQGROKSISERTVRRTLROMGYSSRRPHRVPLLSAKNRKLRLOFAQAHRNWTVEDWKNVAWSDESREFLLR
HSDGRVRIWRQQHESMDPSCLVSTVQAGGGGVMVWGIFSWHSLGPLVPIEHRCNATAYLSIVADHVHPEFMTTMYPTSDGYF
QODNAPCHKAGIISDCFLEHDNEFTVLKWPPOQSPDLNPIEHLWDVVEREIRIMDVQPTNLRQLCDAIMSIWTKISEECFQH
LVESMPRRIEAVLKAKGGPTRY

>DD35E_TR-Xihe [43]

MVISKETRAVIIALHKNGLTGKRIAARKIAPQSTIYRI IKNFKERGSIVAKKAPGRPRKTSKRQDRLLKVFQLRDRATSSA
ELAQEWQQAGVSASARTVRRRLLEQGLVSRRAAKKPLLSRKNIRDRLIFCKRYREWTAEDWGKVIFSDESPFRLFGTSGKQ
LVRRRQGERYHQSCLMPTVKHPETIHVWGCFSAKGVGSLTVLPKNTAMNKEWY ONVLREQLLPTVQEQFGDEQCLFQHDGA
PCHKAKVISNWLREQNIEILGPWPGNSPDLNPIENL

>DD38E_IT At [44]

MGKTKEHSQETRGT I TGLHKSGKSNRE I SRLOKMPRQTVDY IVKKFASEGTVCNNRRPGRPRATTSSEDLNTVIKSKRNRR
LTAPETAAHFNMGRDKPVSVSTVKRRLLDAGLKGC TAVSKPLLKT INKKKRLNWAREHKNWI TEDWKKVLWTDESKFETFG
SKRRVFVRRQSNERVIDACTVASVKHGGGSVMVIWGCFGGSAVGDLVRIEGI LKKEGYKTILENSAVPSGTRLIGPGFVFQH
DNDPKHTSKLCKDFLKGKEQQNVLKLMMWPPQSPDLNPTELLWDQLDRQTRNRCPTSQEDLWRKLODEWQK T SKTTLDKLV
ARMPKLCEAVIKNKGGHIDESKT

>TLEWI-1 BP1 [45]



MAMGKVNRLSISTRHLITEYSKKGLSAVHIQRLLHRKYNITTTRQSIFMEVKRYSSTGVLAPATRRDNKEFPRKLTDEFQRRC
IDMWLRHNSELTSQALVDRLFRVEFDVRVKTSYMSKVRKALGWCTRTLQYCQLISHTNKLCRLOWSLDALRSKETEFDNVIET
DETSVEMGADGGAFFYKRTSDLDFLPAKKMKPKHAYKVHV*SGISYRGRTSICIFSGIMDSVIFONILOSNLLPFVEHQFP
DGFRLYQDNDSKHVSKSTKKWMEEHGILDKVMTTPASSPDINPIENLWSALKGHLLKEVKPKTKDELIGGIRTEFWESLTKE
KCCSYIDHIHRVIPEVILNGGGPSDF

>pogo-5 PBac [49]
MPSRGRSRPLYQRAKKPRKTTRQSWIVENMSLAIQAVKSGQHGYLAAANKYGVPRSTLERRVKDRNKIATGTKKMLGNSLS
VLPPDLELKLVDYVKTMEERLFGLTANDLRRLAYQLAERNNLTHMENKEEGMAGYHWMHGFLNRHPELSLRKPENVSANRS
RSENAANVKKFFDILVKVQEEHGFGPYDIYNADEKGLSTVPNYPPRILALKGKKQVGTLASAERGVNTTVLLCGNAAGEFV
PPFYIFPRKKONLELLRGASAGSKHFNVPSGWMTNEAFYAWLEHFIGHIKCSNEKKALLILDGHVTHVKSLPPLELAKANG
LIILCLPPHCTHKMQPLDVCVMSPLETGFAKYCKDWMRNNPGDVITIKNVAELFTNAYKAVVQSPSMASGFEKTGIWPLQP
SREDDQFTSAHQKSCTVSDTPAAEPSTPTSPQVDANSSNQSIATNPEDVIPIPVIEYKDKKKKKDRSGKTAIVTSSPYLKE
LRLETENKELKEQVKLLKRENKALKKGTVVQKKQEKKKNAKKRGKKREPSLSPISEPPTPRDPDDTTPNGPRRRICITNSR
ASSQVRINRIRKYRSLIG

>pogo-2 BOva [49]
MAKSPVKRARKRTRGEGYCYKRKSSTRQSWNGTDMRKAISAVRNKECGYELASKTYLVPKTTLVRRVKGKNKVVLGSEKGM
GHRTVLPIELEKRLVQHILRMEEALFGLTYTDVRKLAYELAEQNGIANNENRTAKTAGYYWLYGFLRRNPEITLREPENTS
IARSRSENKTNVDRFFELYQKLLDEHENFTPNRIFNCDEKGVTTVPNNPPKILARSGKKQVGTVGSGEKGVNTTVLLCACAD
GNLLPPMFVFPRVKDNPDLLRGAPVGSIQANNKSGWVVODSFIQWLKHFIKCSSSSISNPCLLILDGHSEHIKSTEAINIA
RDNGVHILCLPPHCTHRMQPLDVTCMKPLSSALAREVOLWHRDNPSNTLKINHIAETIFCNAYKGSIGPAVVLSGFAKCGIF
PLOPHVEDDCEFTSAHQTSTNAPGDDPPNATHSNEPTTIILDEVOKACTTAGVSPOADVVIDKHSPSGSDLDSSFKILPEDT
IPVPKVIYKDNEGATKKPGKAKGATNIVTSSPYLKKLTIEEENKKLKEDVKNFSRE IKALKKALKSKDAGKDSTAKADVRR
ELFSEKGKSKKKKKNKVLNIENDEVPKVISSVVRTPSTLDCSNLAPGQFVLVSENDFGVCDLTADNPTSSKESKPVEYAGE
IKRLCSKTDVETKFLRRSDLKKGNQIKFIYPEEEDLCTHPIDNIVLLLPKPKTAVGKSKRLGSILEFEDERLLDFSPIM

>VS-Maze [46]
MSKRLTREERIEIVLISGERSNRVIAADFNARHPTRPPISHATVSKLLAKFRETGSVLDLPKCGRMKTVTNEETSVAVLAS
FSKSPORSTRRMSLESGISRTSLRRILATHKWHPYKLOQLLOHLNEDDPDRRTEFAEWAKQKLEQDPQFTOKILFSDEANEY
VNGEVNKONHLYWSDTNPHWMDPSKTVGTTKVMVWCGIWGTTIVGPFFINGNLKATGYLKLLHDDVFPSLCTEAGTFPEFF
QODGAPPHYGCQVRAFLDEQFPGKWIGRRGPVEWPPRSPDLTPLDEYLWGHLKAIVYGVKIRDVQHLKLRILDACAGISPA
VLLSVCEEWEKRVALTIQHNGQHIEHIL

>Gambol (AAAB01008815)
MADSNVPGVDVPNETNSRDNPTDGNNPDEVNVPGTSRLNRKHKTTSNEDRERITAANENGYSTTLIAEMLSINRSTVYSIL
KKYWKTGEIEAQRRGGVKQKKLTNAAVIHIQSWIDEDCSISLKKLKSKVLERHGIEVSTSTIARAIKGENYSFKRVKLLPA
RRNNSNTVAERKEYALSYNRCTQRLPOASIIFIDEVGENVSMRTMMGRSEVGTAATKVVPQLRSRNISIVCAMNRTGILHY
ISRNRAINQEVEFVDFIRQLKENLNGDNIGHPPLLIMDNVAFHKCTAVREATIIEEGCEVKYLPPYSPFLNPIENLESKWKTI
VKRANPONEGELMTAIQQGASLITSQODCDGYEFCNMYRYIEKCVLGEEITD

>Gambol (AAAB01008960)
MLNLHRATVYSTIKKFQKTWNVEAAKRGGNRAKLLPEEAVQSIRTWIDEDCTVTLKALAEKVHERYSVRVSTSTIARQIKG
FNYTFKRIHNLPERRNTSSTIEERKSYATMEYQLSVENSNTGIVEFLDEVGENLSMRTSQGRSQKGTIPTLVVPQLRSRNIS
ITCAMDKNGIVHYHSHNRAVNRELFKQFILOQLKEKLRTRGIDESYLIMDNVAFHKCIEVKEAIGNEEDKPLYLPPYSPFLN
PIENMFSKWKNLVKRSNAQNEEELMAATADSSTEITSQDCEGYFRNMTAYLARCEFRGEVIED

>Gambol (AAAB01008968)
MLNMNRGTVYSTIKKFONTWEVAAAKRGGNRAKLLSEEAAQSTIRAWIDEDCTVTLKALVEKVYERFNVRVSTTTVARE IKG
FNYSFKRIHNLPERRNTDSTIEERRSYASMFYQISMENPDTDIVEFLDEVGEFKVSMRTSKGRSLKGTTPTIVVPQLRSRNIS
IVCAMNKSGIVHYLSHNRATINRELFTQFIYELKEKLRMREIHRTFMVMDNVAFHKSSEVKEAKGYDEDKPVYLPPYSPFLN
PIENLFSKWKNLVKRANAQNEQELMEAITNCANLVTSQDCEEYFRNMGAYLARCLRGEVIED

>Gambol (AAAB01016702)
MDIDNSEQEESVQTPKRNNRTTTIEDRKRIITAYEKGVSIANICTSEDMNRNTVYTILRKVKLTGDIEPGKRGGKKPKKLS
DEAICSIKQWIDEDCTLSLRKIRQKLEAEHNIVVSITSIGRAIEGENYSEFKRVHROQPEKRNALSNIQIRKEYATQIMALPR
OMSEFNIIYIDEVGMNVSMRASMGRSAVGKPAVVVVPQLRNRNISIACAMTROQGILHYEAKTTAINRISFKKFLTELQEKM
VEKGIHAAVMVMDNVAFHKCQETIKELVTQONNKLLYLPPYSPFLNPIENMESKWKNTVKRANPONEMOQLMTATIENGASLIT
QEDCDGYVRNMWSYVERCIREEEITD

>Gambol (AAAB01006894)
MLNIKRPTVYGIINKYNATWQIAAAKRGGTCKKKLSQDAVESTRAWIDEDCAITLKSLAQKVFERHGVHVSISTIAREVKG
FNYSFKMLOKIPERRNTTATIEERTTYARNEFYQITRAFPVSGLIYLDEVGENVSMRTSKGRSQKGTPAVTVVPQIRTRNIS



IVCAMNSNGIVHYVTHNQPVNRELFTNFIYELKDILRSKNINRSYLIMDNVAFHKSQSVQEATIGTVIDKPLYLPPYSPFLN
PTENMFSKWKNYVKRSNCTNHDQLMEAICNGANYVTAEDCEGEINNMWNYMSRCLSGEEILD

>Gambol (AAAB01006919)
MFGLNRFTVYSTLRKVRLTGVVEARKRGGTKPKKLSNDVIDSTIKRWIDQDCTISLRKMOQOKLEQEHNIQASITTITRAIEG
FHYSFKRVNRHPERRNAPSNIEERRKYAVEFMSLPREYSERNITIYIDEVGMNVSMRATMGRSAVGKPAVVVVPQLRSRNIS
IVCAMARHGIVHYVAKTTAIERVSFKDFILQLKGKLEEVGIFEPVLVMDNVAFHKCNEVKECITQHINARLLYLPPYSPFL
NPTENMEFSKWKNIVRRANPENENDLMTATIENGASLITFQDCEGYVRNMWEYTINRSLSGEQILD

>Gambol (AAAB01008879)
MLNIKRPTVYGIINKYNATWQIAAAKRGGTCKKKLSQDAVESIRAWIDEDCAITLKSLAQKVFERHGVHVSISTIAREVKG
FNYSFKMLOKIPERRNTTATIEERTTYARNEFYQITRAFPVSGLIYLDEVGENVSMRTSKGRSQKGTPAVTVVPQIRTRNIS
IVCAMNSNGIVHYVTHNQPVNRELFTNFIYELKDILRSKNINRSYLIMDNVAFHKSQSVQEATGTVIDKPLYLPPYSPFLN
PTENMFSKWKNYVKRSNCTNHDQLMEAICNGANYVTAEDCEGEINNMWNYMSRCLSGEEILD

>Gambol (AAAB01008849)
MLNMKRQTVAGIIKKENETSVIEAGLRGGTRAKKLSTEQEEQIRAWIDEDCSISLKKLAAKVHEAFQITVSKTTIAKVIEG
FNYTLKRVHKVPVRRNVDETIESRRQYAVEYTTLGGRYPQYEVIFIDEVGFNVSMRDTRGRALAGKPAVKELPALRARNIS
VVCAMSRNGIVHYVSRTRAINKEFFVSFIDELHDKLEEKLITNAILTLDNVAFHKSYEVKQKIESYGYKIMYLPPYSPFLN
PIENMFAQWKQITKRANPNNETELMHTTIETGATLITSADCENYYKHMWTYLPLCLNGERT

>Gambol (AAAB01008958)
MLNIKLGTVYGIIKQYKATWKVTAKKRGGHNAKLLTQEAVDRIQRWIDEDCTVSLKVLAEKVEFQEYGIRVSTSTVAREVKG
FNYSYKMIQRIPERRNAAANIEERTTYAAEFYTLTRDFPVNGLIYLDEVGENVSMRTSKGRSAKGTPATTIVPQLRTRNIS
ITICAMNASGIVLYTVHNQAVNREKFIELILELKATLRAKAIARSYFIMDNVAFHKCSSVKEATIGNNEDKPLYLPPYSPFLN
PIENLFSQWKNHVKRAKPNNQEELMEAISNGASYVTAEDCESYIRNMWEYMARCLRGEIILD

>L18-1 HVul [47]
MGKVIGESNLAKSLKKRIAELGKLGKSKAEVAAAIGCSEKSIQRYWRKPVNTNFNEKKRCGRPTVLSPASKNLITSEMKDK
WGSSTRSCAKKLNESERYITRKKQISRSTVOREVOHQPWGKVAYHKPIKPLLTEKNOQNDRLKEFRDWLEQNGYLODEHVGRQ
KRGHVLWTDESPVELFPVPNRONMRIWTDDKSKITPAVCPKFGLKIMVCGGMSRYGLTELVVVPEKQTVDADYYINHILPK
YVEATTRNHQGDTADKRKMFENQDMILEFQODGAPAHSAKIVQQFCAKNEFPSMIPKELWPGNSPDINVIEHLWNEFLOQSVEE
APKPKNRVELVERVKDKWSSVTGDYLCLLVKSLPKRVQETRAANGGHSSY

>7-1 POch [47]
AWNVEGISNREIARRLGVPEGTVRYNLRKOQRETGSMDPRPKSGRLRATLPREDRHLMOTCRRNRFLCAPELAMDLARTSGV
EVHRSTVSRRLADAGLHGRVARHRHKPRLTPIHKQRRLAWARDHLTWTADDWSRVLRSDESREFQLYQSDGRVYVRRTVGEE
FAENCVVPSVKHGGSGIMVWGCMCSAGVGVLARVEGNINAVAYIDILRDHMLPSAHRLIGHEFLFQHDNAPPHTARITQEF
IADPTPDFIREMGGSWEFEVMVWPAQSPDLNPIENLWNELGRRVOQRENRPRNQGELYQILNRVWEGLDLNVITSLLASMPR
RCODVIDAAEAFTPY

>Bmmarl [48]
MEWGDKEERIAVIALHKVGMEPNAIFKTLHTLGISKMFVYRAINRCNETSSVCDRKRSGRPRSVRTKKVVKAVRERIRRNP
VRKOQKILSREMKIAPRTMSRILKDDLGLAAYKRRTGHFLTDNLKENRVVKSKOQLLKRYAKGGHRKILFTDENFEFTIEQHEN
KONDRIYAQSSKEASQLVDRVQRGHYPTSVMVWWGISYEGVTEPYFCEKGIKTSAQVYQDTILEKVVKPLNNTMENNQEWS
FOODSAPGHKARSTQSWLETNVSDFIRAEDWPSSSPDLNPLDYDLWSVLESTACSKRHDNLESLKQSVRLAVKIFPMERVR
ASTIDNWPOQRLKDCIAANGDHFE

>15630Ss_ (X05955)
MPITAPISRDERRLMQKATHKTHDKNYARRLTAMLMLHRGDRVSDVARTLCCARSSVGRWINWFTQSGVEGLKSLPAGRAR
RWPFEHICTLLRELVKHSPGDFGYQRSRWSTELLAIKINEITGCQLNAGTVRRWLPSAGIVWRRAAPTLRIRDPHKDEKMA
ATHKALDECSAEHPVFYEDEVDIHLNPKIGADWQLRGQQKRVVTPGONEKYYLAGALHSGTGKVSCVGGNSKSSALFISLL
KRLKATYRRAKTITLIVDNYIIHKSRETQSWLKENPKFRVIYQPVYSPWVNHVERLWQALHDTITRNHQCSSMWQLLKKVR
HFMETVSPFPGGKHGLAKV

>1S630Se_ (NP_073225)
MPTITAATPDEERQLMRKEAQQTHDKNHARRLIAMIMLHQGMTVTDVARLLCAARSSVGRWINWFTLHGVEGLKSLRPGRAP
RWPVADILQLLPLLVQRSPKDFGWLRSRWSTELLALVINRLFDVTLHRSTLHRYLRQADMVWRRAAPTLKIKDPHYEEKRL
VIDQALAQEQTAHPVEYQDEVDIDLNPKIGADWMPKGOQKRIATPGONQKHYLAGALHSGTGRVHYVSGSSKSSDLEFISLL
ETLRRTYRRAKTITLVADNYITHKSRKVERWLEENPKFRLLFLPMYSPWLNPIERLWLSLHETITRNHQCRYMWQLLKQVA
QFMNAASLEFPGNQQGLAKVER

>IS630 Citrobacter braakii (STH95988)



MPIIAPIPRGERRLMQKAIHKTRDKNHARRLTAMIMLHRGERVSDVARTLCCARSSVGRWINWEFTHSGIEGLKSLPAGRSR
RWPFEHICTLLRELIKHSPGDFGYQRSRWSTELLAIKINEITGCQLHAGTVRRWLPSAGLVWRRAAPTLRIRDPHKDEKMA
VIHKALDECSAEHPVEFYEDEVDIHLNPKIGADWQLRGOQKRVVTPGONEKYYLAGALHSGTGKVSYVGGNSKSSALEFIALL
KHLKATYRRAKTITLIVDNYITHKSRETQRWLKANPKEFRVIYQPVYSPWVNHVERLWOALHDTITRNHQCRSMWQLLKKVR
HFMETASPEFPGGKHGQAKV

>IS630 Escherichia coli (GDW80866)
MPITAPIPRTQRRLMQOKTIHKTKDKNHARRLTAMLMLHRGDTVSYVARTLCCARSSIGRWINWSTLSGVEGLKSLPSGRGS
RWPFEHICALLRELVKHSPGDEGYQRSRWSTELLAIKIRDVTGCPLHASTIRRWLPAAGLVWRRAAPTLRIRDPHKEEKMA
ATHEALAKCSAENPVEFYEDEVDIHLNPKIGADWQLRGQOKRVVTPGONEKYYLAGALHSGTGKVSYIGGNSKGSSLEFIRLL
KHLKATYRRAKTITLIVDNYIIHKSRETLRWLKANPKFRVIYQPVYSPWVNHVERLWOQALHETITRNQQCRLMWQLLKKVR
HFMDTGSPFPGGKHGLAKV

>IS630 Shigella dysenteriae (VDG84061)
MPITAPISRDERRLMQKATIHKTHDKNYARRLTAMLMLHRGDRVSDVARTLCCARSSVGRWINWFTQSGVEGLKSLPAGRAR
RWPFEHICTLLRELVKHSPGDFGYQRSRWSTELLAIKINEITGCQLNAGTVRRWLPSAGIVWRRAAPTLRIRDPHKDEKMA
ATHKALDECSAEHPVEFYEDEVDIHLHPKIGADWQLRGOQOKRVVTPGONEKYYLAGALHSGTGKVSYVGGNSKSSALEFISLL
KRLKATYRRAKTITLIVDNYITHKSRETQSWLKENPKFRGIYQPVYSPWVNHVERLWQALHDTITRNHQCRSMWQOLLKKVR
HEFMETVSPEFPGGKHGLAKV

>IS630 Shigella flexneri (SRR10263
MPITIAPISRDERRLMQKATHKTHDKNYARRLTAMLMLHRGDRVSDVARTLCCARSSVGRWINWEFTQSGVEGLKSLPAGRAR
RWPFEHICTLLRELVKHSPGDFGYQRSRWSTELLAIKINEITGCQLNAGTVRRWLPSAGIVWRRAAPTLRIRDPHKDEKMA
ATHKALDECSAEHPVFYEDEVDIHLHPKIGADWQLRGQQKRVVTPGONEKYYLAGALHSGTGKVSYVGGNSKSSALFISLL
KRLKATYRRAKTITLIVDNYITHKSRETQSWLKENPKFRGIYQPVYSPWVNHVERLWOQALHDTITRNHQCRSMWQLLKKVR
HFMETVSPFPGGKHGLAKV

>TBE_AAA18578 Oxytricha fallax [30]
ADEAVFTFSTFIQKSWYKRNSNIEVYDOQKVKVQTMATILGGISEDAGLETYITIHPRSIKTEQYIKFLEQLREKYPEQEITLFE
VDNLSVHKTKETKKSYEQLRITPVENVPYSPQFNGIEFYWGTI

>TBE AAB42017 Oxytricha fallax [30]
ADEAVFTENTEFIQKSWYKRNSNIEVYDOKVKVOTMAILGGISEDAGLETYVIHPRSIKTEQYIKFLEQLREKYPEQEIILFEF
VDNLSVHKTKETRKSYEQLSITPVENVPYSPOFNGIEFYWGI

>TBE AAB42032 Oxytricha fallax [30]
SDEAVFTENTEFIQKSWYKRNSNIEVYDOKVKVOTMAILGGISEDAGLETYITHPRSIKTEQYIKFLEQLREKYPEQEIILFE
VDNLSVHKTKETRKSYEQLGITPVENVPYSPOFNGIEFYWGI

>TBE_AAB49643 Oxytricha fallax [30]
ADEAVFTENTFIQKSWYKRNSNIEVYDOQKVKVQTMAILGGISEDAGLETYXIHPRSIKTEQYIKFLEQLREKYPEQEITLFE
VDNLSVHKTKETRKSYEQLXITPVENVPYSPQFNGIEFYWGI

>TBE AAB49646 Oxytricha fallax [30]
ADEAVFTENTFIQKSWYKRHSNIEVYDQKVKVOTMATILGGISEDXGLETYXIHPRSIKTEQYIKFLEQLREKYPEQEIILFE
VDNLSVHKTKXTRKSYEQLRITPVENVPYSPOFNGIEFYWGI

>TBE AAB58026 Oxytricha fallax [30]
ADEAVFTENTFIQKSWYKRNSNIEVYDQKVKVOTMAILGGVSEDAGLETYITHPRSIKTEQYIKFLEQLREKYPEQEIILFE
VDNLSVHKTKETRKSYEQLGITPVENVPYSPOFNGIEFYWGI

>TBE_AAB58028 Oxytricha fallax [30]
ADEAVFTENTEFIQKSWYKRNSNREVYDQKVKVQTMAILGGISEDAGLETYVIHPRSIKTEQYIKFLEQLREKYPEQEITLF
VDNLSVHKTKETRKSYEQLSITPVENVPYSPQEFNGIEFYWGI

>TBE_AAB58030 Oxytricha fallax [30]
AXEAVFTENTFIQKSWYKRNSNIEVYDQKVKVQTMATILGGISEDAGLETYVIHPRSIKTEQYIKFLEQLREKYPEQEITILF
VDNLSVHKTKETRKSYEQLSITPVENVPYSPOFNGIEFYWGI

>TBE AAB58032 Oxytricha fallax [30]
ADEAVFTEFNTFIQKSWYKRNSNIEVYDOKVKVOTMAILGGVSEDAGLETYITHPRSIKTEQYIKFLEQLREKYPEQEIILFEF
VDNLSVHKTKETRKSYEQLGITPVEFNVPYSPOFNGIEFYWGI



>TBE AAB58034 Oxytricha fallax [30]
ADEAVFTEFNTFIQKSWYKRNSNIEVYDQKVKVOTMAILGGISEDAGLETYVIHPRSIKTEQYIKFLEQLREKYPEQEIILFE
VDNLSVHKTKETRKSYEQLRITPVENVPYSPOFNGIEFYWGI

>TBE AAB58036 Oxytricha fallax [30]
ADEAVFTEFNTEFIQKSWYKRNSNIEVYDOKVKVOTMAILGGISEDAGLETYITHPRSIKTEQYIKFLEQLREKYPEQEIILF
VDNLSVHKTKETRKSYEQLRITPVEFNVPYSPOFNGIEFYWGI

>TBE_AAB58377 Oxytricha fallax [30]
ADEAVFTFNTFIQKSWYKRNSNIEVYDQKVKVQTMATLXGISEDAGLETY I THPRSTKTEQY IKFLEQLREKYPEQETTLF
VDNLSVHKTKETRKSYEQLRITPVENVPYSPQFNGIEFYWGT

>TBE TBE1l Oxytricha fallax [30]
SDEAVFTENTFIQKSWYKRNSNIEVYDOKVKVOTMAILGGISEDAGLETYITHPRSIKTEQYIKFLEQLREKYPEQEIILFE
VDNLSVHKTKETRKSYEQLGITPVEFNVPYSPOFNGIEFYWGIL

>TBE AAB42034 Oxytricha trifallax [30]
ADEAVFTENTFIQKSWYKRHSNIEVYDQKVKVQTMAILGGISEDAGLETYVIHPRSIKTEQYIKFLEQLREKYPEQEIILFE
VDNLSVHKTKETRKSYEQLRITPVEFNVPYSPOFNGIEFYWGI

>TBE EJY78953 Oxytricha trifallax [30]
ADEAVFTFNTFIQKSWYKRHSNIEVYDQKVKVQTMAILGGISEDAGLETYVIHPRSIKTEQYIKFLEQLREKYPEQEIILF
VDNLSVHKTKRNKE

>TBE EJY85485 Oxytricha trifallax [30]
ADEAVFTENTFINKSWYKKYDNIEVYDQKVKVVTHAILAGISEDSGLESYVIHPRSIKREQYIEFLHKLREKYSNQQIILFE
VDNLSVHKTKESKKAYEELNITPVYN

>HvSm XP 004209659 Hydra vulgaris [30]
IFFIDEVGVSLSMQVRRGRSLAGKRATQTLTNIRSRNISVCCAMNKNGILKFKAQTKAFNTESVLDFIRLVLAQLAVNEVV
GAILILDNVRFHKTAVVHNEIVCAGHSLIFLPPYSPFLNPIENMESEWKQ

>HvSm XP 004212365 Hydra vulgaris [30]
IFFIDEAGFSLSMOQVRRGRSLAGKRATQTVTNIRSRNISVCYAMNKNGILKYEAQTRAFNTESFFDFIRLVLAQLAVNEVV
GSILILDNVQFHKTDVVHNEIVRAGHSLIFLPPYSPFLNPIENMEFSEWKQ

>HvSm XP 012557766 Hydra vulgaris [30]
IFFIDEVGFSLSMRVRRGRSLAGKRVTQTVTNIRLRNISVCCAMNKNGILKYEAQTRAFNTESFLDFIRLVLAQLAVNEVV
RATILILDNVRFHKTAVVHNEIVRAGHSLIFLPPYSPFLNPIENMESEWKQ

>HvSm M-6 SM Schmidtea mediterranea [30]
FIDEVGFKVSTRVSRGRSLVGTPAVAIVPTIRSRNIICCAMTRAGIVHYQTQTTPFNTACFMAFINGLIVRLRETNVQSAT
FIMDNVAFHRTNAVRDLITIAEGFSYDFLPPYSPFLNPIENMESKWKE

>Tec AAA62601 Moneuplotes crassus_ [30]
VVYIDECSEFNRSALPLYTWHAKGTEAPKLIRSSNQRYNCIAAQVCNHKLFHVKODTTKEDSFIEFLENLHDKLRTILSKROQ
LSKRTIYVEDNASTHLTQKVVKCVTDRKMVCEFTIPPYCPELNKVEHTFGLLKN

>Tec AAA91339 Moneuplotes crassus_ [30]
IVYIDECSENASALPLYTWNKIGDEPVKLIRSTNQRENCIAAQVEQHKIFHIKTETTKDONFITFLEKLNSLLKTMIAKKQ
LMKRTVYVEDNASTIHSTEKVVKAITGMKMVCEFTIPPYSPELNKIEHTFGTLKR

>Tec AAM80490 Moneuplotes crassus_ [30]
VVYIDECSFNASALPLYTWHAKGTEAPKLIRSSIQRYNCIAAQVCNHKLFHIKQDTTKEDSFIEFLENLHDKLRTILSKRQ
LTKRTIYVFDNASIHLTKKVVKCVTDRKMVCEFTIPPYCPELNKVEHTFGLLKN

>Tec Tecl Euplotes crassus_[30]
YIDECSEFNASALPLYTWNKIGDEPVKLIRSTNQREFNCIAAQVEQHKIFHIKTETTKDONFITFLEKLNSLLKTMIAKKQLM
KRTVYVEDNASTHSTEKVVKAITGMKMVCEFTIPPYSPELNKIEHTFGTLKR

>Sailor Mo Batpla [29]
YVDETWVNENDSPFKKWTSPQGETSNPPPSGKGKRLIILHEGSADSGFIDGYELVFKAKKGEGDYHAEMNTTVEMDWETNT
LIPALDSPSVIVIDNAVYHNKITEQSQSPVSSHRKGEMIGWLELQGINVDPKLIKSEIYQIVROQHKPNPKYVTDEIAMENG



HFVLRTPIRHCELNAIELIW

>Sailor Mo Cepnem [29]
YLDETWINAHHTSEKEWQSMDGKIKRYVPSSKGOQRLVIAHAGSTHNGLLONAGLVEFVSKHTDNRDYHNEMNGNVFRDWLEN
TVLPSLDRPSCLIMDNASYHNVVAQEDKIPTASSAKEAIKIWLRRENIPFPETYFKLOLLSLVKQAQKSKKFQIDKLIEEH
GHRCLRLPPYHSHLNPIELVW

>Sailor Mo Cragig [29]
YLDETWLNTNHVARGDWVDCPRTSTSAFESHRGGHGRFVPSGKGSRLIIVDAGSSAVGMIPGSALIFESKTGNQDYHDEMN
SENFTKWETEQLLPNLPANSVIVMDNASYHSHLDPESRCPTSSAPKAEIQSWLDRKGIHYNPRMIKAELVTLVKQHKPRPK
YVIDDLASQSGHTVLRLPPYHCELNPIELVW

>Sailor Mo Cycsin [29]
YVDETWVNANHCVKGEWSDSSVNDMSRLLGNEKGACEFIPSGKGKRLIVLDAGCRNVGLIPGVGEVEVAQNESGDYHNEMN
HEHFFNWWKNTLIPALPGPSTIVVDNASYHSVLTDDTRSPTTATRKDDIKVWLOQERHIHFTDDMVKAELLEIVRRSKPRPK
FVIDEYAMESCQKVLRLPPRHCELNPIELVW

>Sailor Mo Hallae [29]
YTDETWVNKNHSTDRMWLSCDMSSAPKIPSGKGKRLIILHAGRRECGLIPGCDLVFEVNSSEGDYHKEMNSQVFMEWLEHQ
XXXXXHNPSVIVLDNASYHNVKVESTVSPSMASKMCVMOSWEFKDHDVSFHAKDIKPKRPEQIKVNKPKPQYQTDALAGSQG
HDVLRAPARHCELSPIELIW

>Sailor Mo Halrub [29]
YLDETWVNANHTAARQWLPTDPSDGRKIPTGKGERLIVLHAGSHRGFLPGCDLVFRSKSTDGRDYHTEMNSTVEFTQYVEEQ
LLPALPYKSLVVMDNAPYHSVRDPNNRCPTSNTKKSDMOOWLTNNNIQFSIKATKPQLYSLIKPNKPPPTYNIDNMLRQHG
HKVLRLPPYHCDLNPIELIW

>Sailor Mo Halruf [29]
FLDETWVNASHTASSQWVPSGDCKESGRKLPMGKGERLIVLHAGSASQGFLPDCDLVFRAKAKDNRDYHTEMNGNVELEWV
KDKLVPALPTKSLIVMDNAPYHSVQDPESKTPTSNNRKGDMVTWLQRRNITFPSRATKPQLYEIIKTMKPDPVYKVDSYIK
GQGHAVLRLPPYHCDLNPIELVW

>Sailor Mo Limfor [29]
YLDETWLNTNHVVKGDWLDHPSTSMSVFEPPCKGCGRVLPTGKGTRMIILDAGSSQQGLIPGCGLIFESKTSSSDYHDEMN
SEHFTEWFRDKLIPRLLPRSIIVMDNAPYHSHLVPDSKVPNTGSRKSEISAWLERNDVQYDKEMVKAELLDLVKQHKPRPR
YVIDELASDHGHEVLRLPPHHCELNPIEMVW

>Sailor Mo Mermer [29]
YLDETWIDTSHTAKYCWRSVEERGVAAPFSKGQRLIVVHAGGONGEFVPGAELVEFKANCATGDYHHEMNGPNFEKWLKEKLL
PNLRVKCVIIMDNASYHSVQOSEKTPSSSTRKADIQEWLRNRDIPFGEKLTRPELLNIVKMYKPKEKVYRIDSLIKERGHEV
LRLPPYHCEFNPIELIW

>Sailor Mo Modphi [29]
YTDETWIDTSYTAKFCWOSTEESGVLLPISRGKRLIEVHAGGNKGEVPGALLVSKATSNTGDYHKEMNGENFKKWFTEKLL
DNLHEKSIVVMDNALCHSVKSEKCPTSSTRKADIQAWLTKHGIRFDSKMLRPQLLALAKSHKVDPQYVIDDIAKDRGHIIL
RLPPYHPDLNPIELVW

>Sailor Mo Mytcor [29]
YLDETWLNTNHVVKGDWLDVPSTSMSVFEPHCKGTHRKVPSGKGTRLITILDVGSSQQGLIPGCGLIFESKTNSSDYHDEMN
KEHFTEWFRDTLIPKLPPQSVIVMDNAPYHSHLDPDSRVPNTNSNKSEISAWLEKSNVHYDKKMKKTELLDLVKQOKKPQPR
YIIDDLASANGHEILRTPPYHCELNPIEMVW

>Sailor Mo Pinimb [29]
YLDETWVNKNHSTDFMWLPSDSSDAPKIPSGKGKRLIVLHAGTAKEGLIKGCDLVEFVAKTKDGDYHNEMNSEVFLDWFENQ
LLPALKAPSVIVLDNASYHNTKTEQTTTPNMNNRKAVMOEWLKQHHITFAQSDTKPVLYEKIKRHKPQIVYQTDELAHQNG
HVVLRTPVRHCELNPIELIW

>Sailor Mo Rudphi [29]
YTDETFLHTSHTVAKSWOSTEFVGLKSPLNKGDRLIVVHAGNENGFIEGASLVFKSKSSTGDYHSEMNGENFLKWVREKLVP
NLPARSVLIVDNAPYHNLQTDKCPTQANRKAEIQDWLRRHGIVFEDNMLKAQLLQLCKSNKPAPRYVLDSLLKDHGHEVLR
LPAYHADLNAIELVW

>Sailor Mo Sacglo [29]



YLDETWLNTNHVARGDWVDCPRTSTSAFESHREGHGREFVPPGKGSRLIIVDAGSSAVGMIPGSSLVFESKTGTQDYHDEMN
SGNFTRWFTEQLLPNLPGNSVIVMDNASYHSHLDPESKCPTSSARKAEIQSWLDRKGIHYTPAMIKAELLTLVKQHKPRPK
YVIDDLASQAGHTVLRLPPYHCELNPIELVW

>Sailor Mo Teggra [29]
YMDETYINSSHTVPKCWQLDWNGLSVPIGAGDRLVVVDAGSEKGEVPNASLIYKAKSSTGDYHHEMNAENEFTKWLREKLIP
NLEPNSVLVVDNASYHNVQEDKKPTTSWKKKDIQEWLTKHNIKFTEDMVRAQLLTICKQQITPPSYRIDYILREHGHKILR
LPPYHTDLNPIELIW

locnemoBaTensHOCTM TpaHcnosas L31-3JIeMEHTOB ABYCTBOPYATHX MOJUJIIOCKOB, KOTOPHE OGBUIM
BHSIBJIEHH JaHHOM MCCJeNOBaHWMM.

>L31-2a MCor
GKTTGQDEKILIVQEMIEAGANLITGEVPRGVYTKIANKFKINRQSVTNF*YRYVTVGSISEKKKEKTLLGRRKLNEQGVR
LIEFIKKENPSITARKLKDKLLRCSPGNDNVYVEFTIYRTMSRYLDFTLKRSHCLSGGYVNTGKYEIYITQAYLDEVQTKRP
HOTKFMNESDFKLVTANRKYGHSQKGEQCIEIGRFIPGANFTLNFFIGEFDCVSYYNFVDGPSNSERYLNFLHEASLTQDGY
SRPTFFQGDLIIVDNCVIHHHQAERILTNFFNMQGIDYGFLPVYSPDLNSV*MCFSKLKTVIKQERLKELTISONLKLAAT*
ATQQINKYDINGFNRHIGYFSV*

>1.31-1a MCor
TKPSIQFLNYVSNKIPFTVKFMDEMGVMLVDGQPVYGHSRKGTPFVEITRYDPHANFTASLNLGITGVKYVKIIEEASDSV
EYLQFIGKASQSYTND

>L31-2a MEdu
MATKKNIYGREYLAGKATGRDMRSLIVQEMIEAGANLKTGEVPRGVYTKIADKFKINRQSVTNFWKRYVSEGTISQKKKEK
TMLGRRKLNEPDVRLIEFIKKENPSITARELKDTLLRYSPASANVDVSTIYRTMSRDLDFTFKRLHRPSGDREFTPRNMRYT
QAYLDFCQTKRPHQIKFMDESGFKLVTANRNYGHSKKGEQCIEIGRFIEGANLTLNCLIGLDCVLYFNFVDGPSNSERYLN
FWHEASLSQDCYGRPTFLPGDLIIVDNCAIHHNQSERILNTFFNMQGIDYGFLPVYSPDLNPIEICFSKIKTVIKQERFKE
LVSKNLKLAVIKAIQEINQSDIHGEFYRHTGYFENV*

>L31-2b MEdu
MERQONKYGRREFKQGEFKLSDDEFRTLTIDKCLEYGGNSDNQTIPRGTEFSKVSEELKVIDFEVRKMWKQFCIDKEVKCKPHKGL
QPKLSNPDREYILAKKMEKPTISLSELREKLLHHSVVPNNNVSRMTICRVIKKDLNMTFKKVSRPKAERFTAANLRYTQAF
IDHIQTLDANKILEFMDESGYVVTVAHRTRGHSEVGTRCVEVERYHPNPNVTLNLIVGLNGRMYHNEFVDGTSDTNTYLQFMG
EASHANTENGISVISPGDTIIVDNSPLHRNRAEVTLANFFAPMGVTLIFMPVYSPDLSAAEPVFMKSKIVLKQERFQTIIK
ENLKFAVSLSLGEVTTSDTREFENGTGMENV*

>131-1a MEdu
MTYKRIAHYKKNRFTVRNLOQYTQQOFLNYVSNKDPFTLKFMDEMGVKLVDGQPVYGHSRKGTPCVKLODMTLMQISQLASDS
GEYLQFIGEASQSYTNDGESVFQPGECLVVDNAPTHHNMSERVLRNWLPTVGMEYLFLPAYSPDLNPAEHCFRKVK

>L31-1a MGal
MKRNNSQERQYSAGKALGDDLRGLIVHELKESGVHVGNSIPKGIAPKVAEKYKITKQTVHNIWKKYNEDLSVSRRPCAGGR
PRKYGIDEIEFVNVLKTERPSVEQNTLRDQLLQYSAISSISTSTVSRIITNDLNMTYKRTCITHYKKNREMVRNLOYTQQF
LNYVSNKDPFTLKFMDEMGVKLVDGQOQPVYGHSGKGTPCVEITRYDPHANFTASLIIGITGVKYVKITIEGASDSGEYLQFIG
EASQSYTNDGESVFQPGECLVVDNAPTHHNMSERVLRNWLPTVGMEYLFLPAYSPDLNPAEQCFRKVKKLLKSDREFGPVLR
ODLKVAVYKAFNEITLMDTRSFFKATEYMNTI *

>L31-2b MGal
MERQNKYERRFKQGFKLSDDFRTLTIDKCLEYGGNSDNQTIPRGTFSKVSEELKVTDFFVRKMWKQFCIDKEVKCKPHKGL
QPKLSNPDKEYILAKKMEKPTISLSELREKLLHNSVVPNNNVSRMTICRVIKKDLNMTFKKVSRPKAERFTAANLRYTQAF
IDHIQTLDANKILEMDESGYVVTVANRTRGHSEVGTRCVEVERYHPNPNVTLNLIVGLNGRMYHNEFVDGTSDTNTYLQFMG
EASHANTENGISVIAPGDTIIVDNSPLHRNRAEVTLANFFAPMGVTLIFMPVYSPDLSAAEPVFMKSKIVLKQERFQTIIK
ENLKFAVSLSLGEVTTSDTREFFNGTGMENV *

>L31-2a MGal
QRKNIYGﬁEYLAGKATGRDMRSLIVQEMIEAGANLKTGEVPRGVYNRQSITNFWKRYVSEGSISQKKKEKTMLGRRKLNEP
DVRLIEFIKKENPSITARELKDTLLRYSPASANVDVSTIYRTMSRDLDFTFKRLHRPSGDRETLRNMRYTQAYLDFCQTKR
PHOQIKFMDETGFKLVTANRNYGHSKKGEQCIEIGRFIEGANLTLNCLIGLDCVLYFNEVDGPSNSERYLNFWHEASLSQDC
YGRPTFLSGDLIIVDNCAIHHNQSERILNTFEFNMQOGIDYGEFLPVYSPDLNPIEICEFSKIKTVIKQERFKELVSKNLKLAVI
KAIQKINQSDIQGFYRHTGYFEFNV*



>L31-3a GPla
MSIPSGDﬁTNKFGRVYYKGASLSSDFRQLLIDNVIKNGANAVNGDVPRGLYSALGRSHGVSRTAVRSVWLKYCEDGRYEPR
PKKDVGAGSQRKLNDGALVFVQSILKEKPSTSYCEIADKLEQFSN@ESVKTVPSVRNYLLSGKFSFKRITRQMGDKYNQNN
MKYYQHEFVNYVSOMDPSKSKYFDESGFKLTTAHRKYGHSLVEEKCVEVGRLVENPNTTLNLLVSVNGINHENFVDGASNTN
TFVNFFFEAANSVSENGFPILEPGDLVSVDNCPIHRFNGEVRVSIFFFTADGSRIHFFLPRYSPELNIAEHCFLKMKTVLK
QERFLNTVRANLKVVIGQALQEITIHDLKEFCVATGC*

>L31-1a MPhi
MEKKSISGRSYINGKALGDGLRSLIIDDLKDAGAKIGEKMPKGLVGRVAEKYKVCQTTIYRLWKKYSEDLSIKRRPYSTGR
PKKYGVEELEFVHVLKKERPSMOLKTVKDQLLQYSNIEATISYASTISRMIHANDLNMTYKRVTHYKKERFTLGNLOYTQQFLN
YVHNKDPFLLKEMDEMGVNLTNAQPKYGHSEKGTPCVELTRYNRHSNETVSLIVGVTGVKYVKVIEGSSDSVEFLQFIGEA
IQSYTDDGEPVFTPGOCLVVDNAPTHHNLSERVLRRFLPTVGLEYLFLPAYSPDLNPAENCFRKVKALLOQTDRYIPFVKND
LKVAVYKAFGEISLADTCSFFQATEYIDV*

>L31-1b MPhi
IEKRNSQCRVYVQGKAMSDDLRYLILDDIKNEGAVSGONLPKGLAGKISSKFKIKDDIEFVKVLKKEKPSIQYKSLKDQLL
QHSTLESISQGTLCNIVRKDLGMTYKK*QTMTKIDTL*ITCNIHNSF*ITLKIKIHLH*NLWILLDGQPVYGHSKKGMKCI
ELTRYDKHANLTVTLIVGVTGVKYVNIIEGSSDSVEFLSFIGEAVESYTDDGEPAFFPGDCLVVDNAPIHHNMSERVLRAW
LPTMGLEYLFLPSYSPDLNPAEQCFRKVKALLKTDKYSILMAKDLKVAVYIAFGEITLLDTRSFFSTTEYIDV™*

>L31-3b MPhi
MNQKNIFGRNYSKGKALSEDIRELIVTDLLENGANAASCHIPRGLPTKLSTKYKVSDRTVKNIWVKYCENGEVGRRPAAGG
RDRALSDGDLELIEVLLKEKPTISYANISSKLOQYSALPYALSKQORISDAVRKYLPSGKMTFKKVSRQSGDRYTQRNLNYT
QHFLTYASRANPHKLKEFFDESGFKITVCHRNYGHSKVGEPCIEIGRYKENRNLTLNLLVSLSGVCYYNFLDGPSNTDSSIQ
FWOEAAESVNENATSALEPGDIVIVDNCPIHRNNGELIVSNFLDRMGIEYMFLPIYSPDLNPAES*FSQIKNILKQERFEVG
MATIANLKVAIGEAIKEITGENIAGYYRATGYINV*

>L31-2b MPhi
MESEDSCgKTNDFGRQFQKGRALSLEFRQLIVQEIKKLSGGSLLEVPFGIYSKVGRKFKIHTSSVTKIWRRFLENGCPSER
PRHGKONVGKLTPDDFQFIEVLKREKPSICIKDIREKLYEHSDIDGGVSLSTIGRAVRNNLTGGKWTLKKLERPLGDRE'ST
PNLRYTQAYLDYIFQODVERLKFFDESGFKTLTANKTRGHSLKGRRCIEVGPFRDSPNITLNLLVGIDGVKYENEFVDGASN
SAFYVNFFHEAIESVTDEGVPVLSPGDIVVVDNAAFHHNDSEVILSNYFSMONIGYVEFLPTYSPDMNPVELCESKIKQTLQ
NRYNYLVKDNLKLAVTLAVEDISPKDLOGFYLHTETENM*

>L31-2a MPhi
MATRKNSHGRECMPGKAIGODLRQLIVONVLESGGNASTGEVPLGTYTNIASKLKISROSVVNIWRREISDASVAEKKRTS
NGNPKLTEPDVRMIEFLKRETTSITAKELKEKLTRYSPVTGNVHETTVYRAINQKLNFTFKRLIRPIGDRESAYIYMRYTQ
AFIDYCQTKQPHQIKFMDESGFKVVTANRQYGHSERGKPCIEIRKYHPGPNLTLNFFISVDCVLYYNFVSGPSNTATYLNF
WHEASLSQDIFGRPLFLPGDLVIVDNCAIHHNQAEQVLAHFFGMRGVEYAFLPTFSPDLNPAENCFLKIKTVLKQRRYSGI
VEQNLKLSITIKAISEIKQEDLIGFYRHTGYLNV*

>L31-3a MPhi
NKFGRVYEKGASLSSDFRQLLMDNLIRNGADTVTGDVPRGYILV*SRNHRVTRTTVRSVWLKYCGKYEPRPKKGIGAGRQR
KLNDGDLVEVQSILKEKPSSSYSEIADKLEQYSATGRVSKQCLSHSVRNYLPSGKESFKRITROMGDKYYQONNVNYYQHEV
NYISHMDPSKCKYFDESGFKITTAHRNYGHIIVGEKCVEVGRLVDNPNTTLN*LVSVNGINH*NFVDGALNTDTFVNFEFFE
AANSVSENGFSALEPGDLVIVDACPIHRFNGEVRVSNFLOQOMGVGYIFLPRYSPELNTAENCFLNVKTVLKQKRFLNLVRA
NLKVAIGQTLOQEITLHDLKEFITATGCLNVQ*

>L31-4a MPhi
MEKEKRFTSQKGVSLSKDMRKLIVTKLKELGSDEESKFSPRGAFSIVRSNLNLDRRLVGRVWSEFCERRDFSTLKDKNKGG
RTTSLSNSDIGYLEFLKTSDPAISYKOMNEKLKMESTTNVSVGKIQRAVKGKFLGGEWTYKKLTTEFSKDREFTDGNIEYTES
FMELLHRADPYKLRFMDESGFCTPDVGTPKYGHALKGTRGVMVNPNRKTPMTTLDLLVGLTGVMHAKTFRGSVDSEFDFMDF
ITECVHSVNQFGELALQPGDILVVDNSPLHHSEVARSTKRWLEAQGIDVVFTPRYSPDMNPVELCFSKLKKILNRPNEFRSR
LVEDMPGCIYDILGELTPSDMQGFFRETGYISI*

>L31-1b CGig
MENRNKLGRFFVNGKELSEDLRRIVIDNLVEGGANVSDLQLPRGLRQRVSKKFGISANCISSIWKRYVTVGTVRRRPRRGG
PSKTVQQEDVDHIAVLKTINPTMSLKSVKDNILQYSNTLONISLPTVSNI IRKDLHMTLKRVTFCHGNRFTLPNLQYTQRF
LQYVNNEDPFTLKFMDEMGFVVCDGNKVYGHSVKGTPCVAVAKFNAKIHFTISLIVGVSGVKFVKIVEGSSNSIEFLHFLG
EAGNVATDEGERVLQRGDSLIVDNAPTHRNMSEVVLRNWLPTIGVQYIFLPTYSPDLNPAELCFRKVKILLKTEKYTALLA
ONIKVALYSAFSEITVHDTLSFFRATDYIDV*



>L31-2a.1 CGig
MCTKRNMYGﬁEYQQGIELSTDFRSLLIQDLIDRGCDSASGKVPWGALSATAKKFKVSVKTVNKIWRRFVEHGTCTEKMRNK
SGPRKLTEPDOQRFIECLKRETPSMSCKEIQEKLRRYSPVSGEVSLPTINRCILKNLKFTYKRLKYSRIERFTNDNMIYSQA
YIDFCOTKNTROIKFMDESGFKLTNANRTYGHSRRGEPCVEIGREVKDRNLTLNLLIGKDCVLYYNFVDGSLNMYTYLNEW
EEAAQNQDEYGRAVLIPGDFVVVDNCPIHRNNSERVLRHYFGMOGVQYGFLPVYSPDENPVENCFLKLKKILSQEKYLPYL
QVSLKLAITQALKEISSNDIRQFYRQTGYLNV*

>L31-1a CVir
MAKINSAGRVYDKGTPLGIDLRRSIINYMEEQGAKFGSLOLPRGLPOQKVSEIFKVSHPLVTKIWKQYCIEGIVKLPEYKGG
RKRKLDQEDVOHIHFLKETKPSMPLKSVKEEVLKYSNAVIKVSESTISRHLKNDLNMTYKRIARYSKNREFTPONMNYTQONE
LNYVGQOKDPFSLKFMDEMGVKLSDGONVYGHSLKGTPCIEMTREHNPHRNVTASVIVGISGVKYVKIFDGASNGTEYTQFIA
EATQSYTDEGEPVENPGDCLIADNAPIHHNMAERELNNYLPTVGVEYVFLPTYSPDLNPAEQVFRKVKKILKCDRYITLLN
LDLKVAVYEAFKEISTADTLSFFRSTEYIKNP*

>L31-1d SGlo
MEKRNKYERVFVNGKPLSNDLRGLIVQDICEMGGVPKGVKKELAKKYKLNPDTITRVWLKHIEGEQISKKPTGRPKILDEE
DVEFISALKTARPSMOLETIRDQVIQONSNTVONVSTSTVCRALKNDLSMTYKRITKYDKDREFTLNNLIFTQRELNYTIQNKN
PYTLKFMDEMGVSLSSGNPNYGHSVKGTRCVELTRYKRHTNFTVSIIVGITGVKYVSIVDGPSNTAEFLKEVGEAVNSYTD
EGEAVEFSHGDCLVVDNAPTHHNTSERILRTFLPTMGIDYLFLPAYSPDMNPAEQCFRKVKTLLKRDRY IVHMEQCLKVAVE
KAFSEVSAADTRSFFHATEIVNC*

>L31-2a SGlo
MATNKQGREYSNGVGVSKDLRALIVQEVIERGGSSVTGKVPRGVETAVSEKFKVVVQTVSNVWKRYLSTGDLSERRRNTQG
RPKLTEPDVRMIQFLKQESPSVTGREVLDKLKKYSPVSGNVITVRTINRSLRRDLNFTFKRLKRPICDRETQGNMEYTQAY T
NY*QTKQPHOIKFMDESGFKTTCVNRNYGHSEKGTSCIEVGRYLPGRNLTLNLLVSVDCVLYYNFIDGPSNTEKYLNEWQE
ASLGODDYGRPVFLPGDAVIVDNCAIHHNQAERVLSNFLGLKGIDYGFLPTYSPDENPVENCFGKIKKILSQERFHGIVGQ
NLKLAITQATIKEISQSDLIRFYRHTGYLNV*

>L31-1b OLur
MEKQNEFERTYKCGKELNEDMRRMVAEDGSRSSNERRSRCLNSKIAERIASIYRKEIWYFCELR*YVTLGTACRGPCRGGR
PKTVQODDVNHVAVLEIINPTMLLKSIKDNILQYSNTLONISLOTVSKI*I*HLNVS*CVMVTDLOYTQREFLOYVNNKDPF
SLDEMGFEASNGNKVYGHATIPKLHSKVHYTVSLIVGVSGVKYVKIVDGSSDSLEFLHFLGEAGHSYTNEGEKVLQGGDVSL
IVDNASIHHNMSEMVLRDWLPTIGVKHLFLPTYAPDLNPAERCFRKVKILLKSEKYCRLLSENVKAAFYTAFNEITVHDTL
SFFRATEYIDV*

>L31-2a CHon
MCTKRNMYGREYQQODIGLSTDFRSLLIQDLIDRGCDSASGKVPWGALSATAKKFKVSVKTVNKIWRRFVEHGTCTEKMRNK
SGPRKLTEPDQRFIECLKRETPSMSCKEIQEKLRRYSPVSGEVSLPTINRCILKNLKFTYKRLKYSRIERFTNDNMIYSQA
YIDFCQTKNTRQIKFMDESGFKLTNANRTYGHSRRGEPCVEIGRFVKDRNLTLNNEFVDGSSNMYTYLNFWEEAAQNQDE*G
RAVLIPGDFVVVDNCPIHRNNSERVLRHYFGMQGVKYGFLPVYSPDCNPVENCFLKLKKILSQEKYLPYLQVSLKLAITQA
LKEISSNDIRQFYRQTGYLNV*

>L31-1a CAri
MLSVNRRﬁIAGRVYEKGIPTGIDYRRSIIDYMESNGARLGEYSLPRGLQKTASQQFKVSPATITNFWTQYCNEGCVKVPVQ
TNRGRKKKLLEEDVEYVRFLKHVRPSMPLQTVRDELLKNSNSMETVGLSTISRTLKEDLNMTYKRISKINKNRETPQONMNY
TOHFINHINQKDPFTLKFMDEMGIKLADGONNYGHSVKGLPCIELSRYNPHANVTVNAIVGMSGVKYVKIFDGPSNGTEYV
QFIAEAAQSFTDEGEPVFHPGDILIADNAAIHHNRAERELRNFLPTVGVEYFFLPTYSPDLNPVEAVEFRKIKKIMKGDKY I
TLLHADLKVAVYEAFKEITSADTLSFFKNTEYINY*

>L31-1c CAri
MESLSKQERLNINGKSLSRDMRNAVICDLVNGGASAGDLKFPRGLGANLAKKYKISKSTVSNIWRKYNENFSISPRKPMNT
KDRKIGNEDREFIKALKNERPSIQLQTIRDELLKHSNTITSISISTISNTIRKDLSMTYKKICLYNKNRFTLONLQYTQQF
LNYVENKDPFRLKEFMDEMGIRLVDGQPTYGHSVKGSKCVEMTRYSRTSNYTVNLLVGITGVKYVNILDGPSDTTKYVDEVG
EAANSEFTDDGERAIQVGDVLVVDNAPIHHHAAERILRNWLPTIRAEYLFLPTYSPDLNPAEQCFRKVKTLLKNDRYRVRLS
NNFKMAVLEAFGEITISDTLSFFHATECVHTG*

>L31-1c.2 CHon
MESLSKQGRZNINGKSLSRDMRNAVICDLVNGGASVGDLKFPRGLSLFL*RSGPSFERQKSIKFQNRLFQISWRNIMKTFP
FLLVNOQ*TQKIGK*EIKIVNLSRH*KTKHLLFSFKQFEMNCSNILTQLQASVFQQLAKPFEKICQ*HTKKFCLYNKNIFTL
ONLQYTQQFLNYVNKDPFMLKFMDEMGIRLADGQPTYGHSVRGSKCVEMTRYSRTSNYTVNLLVGITGVKYEFNILDGPSET
TKYVDFVGEAANSFTDDGERAIQVGDVLVVDNVPKHHHAAERILRNWLPTIGAEYLFLPNYSPDLNPAEQCFRKVKTLLKN
DWYRVRLSDNFKMAVLEAFGEITISDTMSFFHATECVHTG*



>L31-1c.1 CHon
M*DLSKQGRZNINGKSLSRDMRNAVICDLINGGALVGDLKFPRGLSANLAKKYKISKSTVSNLWAKYNETFSISPRKPMNT
KDRKIGNEDQEFIKALKNERPSIQLQTIRDELPKHSNTITSISI*TIGKTIRKDLSMTYKKKLSLOQKQINFTKSSVYPTI
FEFCEFNKDPFRLKFMDEMGIRLADGQPTYCHSVRGSKCVEMTRYSRTFNYTVDLLVSITGVKYVNILDGPSDTTKYVDEVG
EAANSFTDDGERAIQEGDVLVVDIAPIHHHAAERILRN*LPAIGAEYLFLPTYSPDLNPAEQYFRKVKNLLKNDRYGVRLS
DNFKMAVLEAFGEITISDTLSFFHATECVHTG*

>L31-1a.l CHon
MLSVNRRNIAGRAYEKGIPTGIDYRRSIIDYMESNGARLGEYSLPRGLRKTASQKFKVCPATITSFWTQYCNEGCVKVPVQ
TNRGRKKKLLEEDVEYVRFLKHVRPSMPLTTVRDELLKNSNSIETLGLSTISRTLKEDLNMTYKRISKINKNRFTPQONMNY
TOHYINHINQKDPFTLKFMDEMGIKLANYGHSLKGLPCIELTRYNPHANVTVNAIVGMSGVKYVKIFDGPSNGTEYVQFIA
EATQSFTDEGEPVFHPGDVLIADNAAIHHNRAERELRNFLPTVGVEYFFLPTYSPDLNPVEAVFRKIKNILKGDKYITLLH
ADLKVAVYEAFEEITSADTLSFFKNTEYINY*

>L31-1a.2 CHon
MLSVNRRNIXGRAYEKGIPTGIDYRRSIIDYMESNGARLGEYSLPRGLRKTASQKFKVCPATITTFWTQYCNEGCVKVPIQ
TNRGRKKKLLEEDVEYVRFLKHVRPSMPLTTVRDELLKNSNSIETLGLSTISRTLKEDLNMTYKRISKINKNRETPONMNE
TOHYINHINQKDPFTLKFMDEMGIKLADGONNYGHSVKGLPCIELTRYNPHANVTVNAIVGMSGVKYVKIFDGPSNGTEYV
QFIAEATQSFTDDGEPVFHPGDVLIADNAAIHHNRAERELRNFLPTVGVEYFFLPTYSPDLNPVEAVEFRKIKNILKGDKY I
TLLHADLKVAVYEAFKEITSADTLSFFKNTEYINY*

>L31-1b CHon
MENRNKLGRFFVNGKELSEDLRRIVIDNLVEGGANVSDLQLPRGLRQRVSKKFGISANCISSIWKRYVTVGTVRRRPRREG
PSKTVQQEDVDHIAVLKTINPTMSLKSVKDNILQYSNTLONISLPTVSNIIRKDLHMTLKRVTFCHGNRFTLPNLQYTQRF
LOYVNNEDPFTLKFMDEMGFVVRDGNKVYGHSVKGTPCVAVAKFNAKIHFTISLIVGVSGVKFVKIVEGSSNSIEFLHFLG
EAGNVATDEGERVLQRGDSLIVDNAPTHRNMSEVVLRNWLPTIGVQYIFLTTYSPDLNPAELCFRKVKILIKTEKYTALLA
ONIKVALYSAFSEITVHDTLSFFRATDYIDV*

>1.31-1c.3 CHon

MESLSKQGRLNINGKSPSRDMRYAVICDLVNGGASVGDLKFPRG* SANLAKKYKISKSTVSNLWAKYNENFSISPRKPMNT
RDRKIGNEDREFINALKNERPSIQLOTIRDELLKHSNTITSVSISSISRTIRKDLSMTYKKICLYNKNREFTLONLOQYTQQF
LNYVENKDPFRLKFMDEMGIRRATNLWSLCKGFKVRRNDPIQQNE*

>L31-2a.2 CGig
MCTKRNMYGREYQOGIGLSTDFRSLLIQDLIDRGCDSASGKVPWGALSATAEKFKVSVKTVNKIWRREFVEHGTCTEKMRNK
SGPRKLTEPDOQRFIECLKRETPSMSCKEIQEKLRRYSPVSGEVSLPTINRCILKNLKFTYKRLKYSRIERFTNDNMIYSQA
YIDEFCQTKNTRQIKFMDESGFKLTNANRTYGHSRRGEPCVEIGRFVKDRNLTLNLLIGKDCVLYYNFVDGSSNMYTYLNEW
EEAAQNQDEYGRAVLIPGDFVVVDNCPIHRNNSERVLRHYFGMQOQGVQYGFLPVYSPDENPVENCFLKLKKILSQEKYLPYL
QVSLKLAITQALKEISSNDIRQFYRQTGYLNV*

>L31-1la CGig
MLSVNRRﬁIAGRAYEKGIPTGIDYRRSIIDYMESNGARLGEYSLPRGLRKTASQKFKVCPATITTFWTQYCNEGCVKVPVQ
TNRGRKKKLLEEDVEYVRFLKHVRPSMPLTTVRDELLKNSNSTETLGLSTISRTLKEDLNMTYKRISKINKNRFTPQNMNY
TOHYINYINQKDPFTLKFMDEMGIKLADGONNYGHSVKGLPCIELTRYNPHANVTVNATVGMSGVKYVKIFDGPSNGTEYV
QFIAEATQSFTDEGEPVFHPGDVLIADNAATHHNRAERELRNFLPTVGVEYFFLPTYSPDLNPVEAVFRKIKNILKGDKY I
TLLHADLKVAVYEAFKEITSADTLSFFKNTEYINY*

>L31-1c SGlo
METVNQRERPYVKGKALSKDMRSLLIYDLIQGGAVKGNPTIPRGLGVELMRKFKVSKSTANLWKKYNEKFSVSPRKPFHAS
TRKIGEEDCEFIKVLKTEQPSMQLKTIKNELLRHSNSITHVGIRTISNTEEDLNMTYKKMCLYHKNRFNIHNLQYTQRFLN
YVANKDPYTLKFKDEMGIKLVDGOPNYGHSIKGTRCVEMTRYDRTANYTVNLIVGITGVKYVSIIDGPSDTFKYVGFIGEA
ANSFTDEGERAFQLGDTLVIDNAPIHHHTAERILRNWLPTIGVDVLLPTYSPDLNPAEKYFLKVKTLIKSDRYVTALHKDM
KEAVLOQAFGEITMADTLSFFHATDCIITKAYKGQIRK*

>L31-3a SGlo
MRRSKLGREYNQGKALSDDYRASLITSLKISGARVDTGFIPRGEISNVANNEFNVHPSTVKRIWKNEFCKGGDVCPGVRGGKK
PRKLSEHDVVFIEACLREKPTTTYKEIVEKLKQFSPTPDVTEKDISNAVIKFLPSGREFTFKKITRMAKERFTVENMQYTQT
YIDILSQLNPRKVKFFDESGFKTTVAHRHYGHSKYNERAIELGRFIPNANITLNLFVSLEGPAYFNFVDGPSNAQAFLNFW
AEAAETFTPNGVTANEPGDVIIVDSCAIHKYQAEIELTREFFNRMGVTYFFLPTYSPDLNPEERCEFNKLKLLLKQQRYHDLV
ONNLKVAVGNAIQEINADDLCLEF*KCTGCLNV*

>1.31-2a Alrr
MATRKNKYGREYHNGTGISQDLRSLIIQEIIELGGNSQSGNVPRGIYVKVANTFRVDEKSVRTFWKKYISEGSMSETARHK



AGNPKLNGADVQLVSFLKRNTPSVTGNKIKRNLCKYSPVSGNVHNSTIYRAMSRELDLTYKRINRPSCDRETQYNMQYTQA
FIDFCQTKRADQIKFMDESGFKLTTTNPAYGHSKKGQACVEIGKYRPGRNLTLNLLVGLNGVLYENFVNGASNMNTYLNFW
GEASACQODNMGCPLFKPGDVVIVDNCSIHHNHAERVLROYFSMOGVQYTFLPVYSPNENPVENCFAKIKNIFTQERFQDLA
GINLKLAIGDFRKDGDDVTQRYIRALKGTTLYIYT*

>L31-5 MYes
MEVTQSGRYFTKGERITDAEKTKVIELYSAGLPYSQIAKSTGITKGCCFKITQTFTTDKPQRDPVISPKLTNEVLQFIE*Q
KIAKPSIYAKEIYVKLLETNVCTMNNIPSVRTIHHALKSILGMTHKVLQRIPSETTTDQFENKLNRFLT*LLLYTPEQLHF
FDEASIVRTDGNRKRGHNYRGEKAVEIQKYASNATFTINLCTWYFGIDHFGIIEGSSNANIMLKEFFDEAMOQEMNIVGNPVL
ALGDCIVIDNCGFHHQRFGEAFLRHMLGIRGINLVFLPPYSPELNPCEYVFKLMRYRLRONTALTYEYTEYAVVNAVTGI

>L31-2a PMax
MTTRKNAgGREYKKGDGISSDLRKLIVQETLHLGGNVLTGEIPRGVFNKVAEKYKVNRQTVTNFWRQYVSDGALSEKTRNT
LGRPKLNTTDIEMIHFLKKDRPSITGTELKQKLIEYSPVSGKVDTSTIYRTMSKKLDLTYKRITRPSCDRESQHNMVYTQA
YMDFCKTVRPCQVKEFMDESGFKITTTNSNYGHSKKGVACVEIGKFHPGRNLTLNLVVGLNGVIYYNFVDGPSNMNTYLNEFW
NEASLSQDRLGRSAFLPGDVVVVDNCAIHHNNAEIALSQFFQOMQGVGYTFLPVYSPDLNPVENCFAKIKSLMTQERFRELA
SVNLKLSIIRAIEEITPTDMKGEYRHTGCENV*

>L31-5 Alrr
MNRNVDINVNGRVYKKGKPLDDDSRYTVICLRDSGLPYSKISKQTGVSASTCHKIATNNLTIPIRVKKKPVSVGKKITTPV
MKFIEFESVKRPSIYDREIRSKLLTSNICTAENVPSKTSINKVRHQYLDMTFKKISQIPEETTRPNHEDTVTRFIAKMTNE
TPOOMHFFDEASVISTSGNRSYGHSTIGKKAYEVOQRYASNKTFTVNACCGYFGLDYFDVLEGPSNAMEMLSEFFEEALRQTN
DLGNRVFAMGDVVVMDNCGFHHQRAGERILRTMLDNAGVELVFQPPYSPQYNIAECVFHAMRCRLRDNTSFTENFTELAIV
TALGDIPNRELANYFRLCGYV*

>L31-4b PImb
MKKSHVNEKGRRYDWGKPLGEDLRSLIVQYLLEKGANSESRFIPRGEMAKAGERFNVSNNTIKNIWTLYCDSGDVKHRQGA
RGRPKLLDEEDENYIAATKKEKPFETLENIKEKLLONANKEVTTMTISNALRKDLIGGOWTRKVLTKTATERFTPANEQYT
EAYIAEIQSKPPLRLKFMDEAGFALSEAVNRTRGHAPKGLRAIEAQKRMKTTNLTLNLMIGLDGTVESTEFVDGPSNRDEFL
KFIDEAATSFSDDGSPVLOPGDVLVVDNATIHRFEAERILRIFFNNIGVEYIFLPKYSPDMNPVEFSENYIRTMLKSEIE'S
ALANDNLQYAILKVLDTISQODDIAGFFSKVGYIEA*

>L31-4a.1 PImb
MSKSKKGRLYKFGTSLSADFRLNIISKLKDYGANDDTGSIPRGIKAKVSKELLIDKNCVTRAWLSWINDKNVESKPKGPTK
GSTMSLDONDLHYIEFLKRERPSISLREIHNKLLENCNKIIHESTISHALKONLAAGEFTRKRLCKPARERFTSDNLKYTE
ALMYYLSQKDVHRIKYFDEAGEFNSRDCSPIYGHALRGERAVEVSSKAKSTNLTLNLMIGVNGVVHCNIVDGATDTIQYLNE
FDOAIDSYTDEGYHALVPGDIVVVDNAPVHRYSGGNALSVFLDQFGIEYVFTPTYSPDLNPVENVEFSKIRQIMORNEFKQL
IETNLEYAIFKSVSQISPVDCKSYYTNLGYLSM*

>L31-3a PImb
MATRMNVﬁGRPYTNGKAISDDLRELIVSALIENGADKETGKVPRGIFTKVSMQFKVSNSSATNIWKKNCEDGSVSRRPGGV
KPRKLSDGDIGLIQTIVSTTPSISYKKISEELEKYSSTGRVQEQLIGKAVRKYLPSGENTRKIITRONRNRYTDGNMAYTQ
WYLNYIQOKNVRKLKFFDESGEFKITDANKRYGHSPIGEKCIEIGKYVATPNLTLNFMVSLDGVSYYNFVEGAADTDNEVEF
FYEAAESYTSIGMPVLEPGDVVVLDNCPTHKHEGERRAKDFLGRMGIELVFLPVYSPDLNPAEMCEFSKIKTLLKDESYQONL
VPANLKVAIGMAISEISVSNVKGYYRCTEYLQV*

>L31-3b.1 PImb
KGKRCIEIGKYQGSNVTPNMIISLNGILYYNFVDGASDTEIFVNE*TEAVESLSPNDNATLQPGDIVILDNCPVHKNEGER
CVSAFLASMGIELVFLPTYSPDLNVIENCFGLLKSILKQODGLLQIVQENPKVCIAEAMRRISSVDTEKFYLDT

>L31-3b.2 PImb
LSEDLRTLITRTLKDNGANDVLNTCPRGLLTTTSVQFKVSSQCVKKKSGNNTVQVVTQHARNDPKYLFSEGDLELIEALLR
EKPTMSYRKISEKLMQYSSIPKHVSKQRISDAVRKRLPSGMEFTNKKVRRKQEDRFTNENIRYTKAFITYISHKNPRKLTEF
DECGVKVSSCNPTRGMSEKRKRCIEIGKYQQGSNVTEFNMLISLDGILYYNFVDKASDAETEFVNFWTEADATL*PGDIVILD
NCPIHKNEGERRVSAFLASMGI*LIFLLTYSPDLNVIENCFGLLKSILKQD

>L31-4c.1 PImb
MYQKSNSLG;TYDNGKATGSDLRSLIIDHLKNSGANVELRHLPRGLIDVKYFQSFLGICEEDMGRLL*FRFCEAITTFWRE
NRYSQSARFGILYFLKKERPSLSLKEVREKINENCGKDVSLSTISRAINTKLNEGNWSYKVLTAPSTERFSDHNVNYLDAY
IQEIRTKDPYKLKFLDEAGFAMSVAVNRKRERSPIGLRAIETQISK*EPNSTLNLLLGLNGEVCVDFIYGASNSAEFLRFEF
HEAATTYSDDDRPYIEPGDTVVVDNASIHRFEAERALRIYFAGIGVEYIFLPTVSP*MNPVEHAFNFNRTKLQYEFSDMTK
ENLPIYAILEITKKIDLECIAGFFRPVGYILN*



>L31-4c.2 PImb
QHSGGKTDIESQQDLEYIYSL*KERPSLSLKEVREKINKNCGKAVSLSTISRAINTKLNEGNWSY*VLTTPATERFSDHNV
NYLDAYIQEIRTKDPYKLKFMDEAGFAMSVSINRKRGHSPIGLRAIVTQISKQEPNSTLNLLLGLNGVVCADFIYGASNSD
EFLEAATTYSDDDRPHIEPCDTVVVDNASIHRFDAERALRIYFAGIVVEYIFLPTYSPDMNTVEHAFNFIRTKLQYEFSDM
AKENHPYAIWKNIDLECIAGFFRSVGYILN*

>L31-4a.2 PImb
MSKSKKGRLYKFGTSLSADFRLNIISKLKDYGANDDTGSIPRGIKAKVSKELLIDKNCVTRAWLSWINDKNVESKPKGPTK
GSTMSLDONDLHYIEFLKRERPSISLREIHNKLLENCNKIIHESTISRALKONLPAGEFTRKRLCKPARERFTSDNLKYTE
ALMYYLSQKDVHRIKYFDEAGEFNSRDCSPIYGHALRGERAVEVSSKAKSTNLTLNLMIGVNGVVHCNIVDGATDTIQYLNE
FDOQAIDSYTDEGYHALVPGDIVVVDNAPVHRYSGGNALSVEFLDQFGIEYVFTPTYSPDLNPVENVEFSKIRQIMQRNEFKQL
IEANLEYAIFKSVSQISPVDCKSYYTNLGYLSM*

>L31-1a MCal
MKRINSQERQYSAGKALGDDLRDLILHELRESGANVGNSIPKGIAPKVAEKYKINKQTVRNIWNKYNEDLSVSRRPCAGGR
PRKYGIDEIEFVNVLKTERPSVEQSTLRDQLRQYSAINNISRSTVSRIITNDLKMTYKRIAHYKKNTFTVRNLQYTQQFLN
YVSNKDPFTLKFMDEMGVKLVDGQPVYGHSRKGPCIEITRYDPHANFTASLILGITGVKYVKIIEGASDSVEYLQFIGEAS
QOSYTNDGESVFQPGECLVVDNAPTHHNMSERVLRNWLPTVGMEYLFLPAYSPDLNPAEQCFRKVKKLLKSDREFGPVLRQODL
KVAVYKAFNEIKLMDTRSFFKATEYMNI *

>L31-2a.1 MCal
MATKKNSYGREYLVGKATGRDMRSLIVQEMIEAGANLKTGEVPRGVYTKIADKFKINRQSVINFWKRYVSEGSISQKKKEK
TMLGKRKLNEPDVRLIEFIKKENPSITARELKDKLLRYSPANANVDVSTIYRTMSRDLDFTFKRLHRPSGDRFTPGNMRYT
QAYLDFCQTKRPHQIKFMDESGFKLVTANRNYGHSQKGEQCIEIGRFIPGANLTLNFLIGLDCVLYYNEFVDGPSNSERYLN
FWHEASLTQDCYGRPTFFPGDLIIVDNCAIHHHQSERILNNFEFNMOQGIDYGFLPVYSPDLNPVEMCFSKIKTVIKQERFKE
LVSONLKLAVIKAIQEINQSDIKGEFYRHTGYFNV*

>L31-2a.2 MCal
LNEPDVRLIEFIKKENSTITARELKDKLLRYSPANAYVDVSTSIYRTMSRDLDFTFKRLHLPTGDRFTPGNVRYTQAYLDF
COQTKRPHQIKFMDENGFKLVTANRNYGHSLKGEQCIEIGRFIPGANLTLNFLIGLHFVTVTADRPFFPGDLITIVDNCAFYH
HOSERILNNEFEFNMQGIDYGSLPVYSPDLNPVEMCEFSKIKTVIKQERFKELVNLKLAVIKATIREINQSDIKGEYRHTGYEFNV
FVEFFVSLOO*

>L31-2a.3 MCal
TOAYLDFCQTKRPHQTKFMDESDFELVSANRKYGHSQKGEQCIEIGRITIPGANFTLNFLLDLTASFYNEVDGPSNSGRYLN
FCMRQV*HRTVIRPTFFPGDLIIVDNCAFHHYQAERILNNSENMQOGIDYGFLPVYSPDLNSIEMCEFSKLKTVIKQERLKEL
IRONLKLAVISAIQQINKSDINGFYRHIGYYSV*

>L31-4a SGra
GGNQIDGELPRGVLSRVSLCLGVNKNTAKAVWQSYCQTGGVSRPYHHGGGRSRKLTDEQERYMDFLVTETPSLSLGDIQLR
TKOMEDINIATCNISRLLNRLKTRKRIVRPAAARFDANNVAYTNVEFLRTISTVDHRRLKFFDESGESIPDICNPRYGRAPP
GERAIEVYTLNLMIGSNGVEHFNILEGPSNVETFEEFFVOQAVNGTNNAGEFSLKPGDIVIMDNCPIHHGRAEVVIRHLLNT
VHVDIVFLPTYSPHLNPVELCFQHIKTVFKSNDVARRLAKDNLEFAIAHVVNSVTAENRSSYFKHVRYVNI *

>L31-4a EMer
MATSSKPEGGRPLSSDFRNLIIKKMINFGADENLNIKPRGAYTSVARQLEIDRGTVRNIWNKYCATKNCAPSPYIRHASGK
LTDEHKQYITIFLVQQTPSLSLGSIKDKLSAMCNVDISKPAICGFLKKEMTRKILTKPAAERFNDENMMYTRAFLAVMYRTD
PKKMKFLDESGFHKPDVCNRRYGRSTKGERAIEIQTRTRTKNVTLNLLIGIDGVCHANILDGASNADTFMEFVENALNSTT
NYGDLALRPGDFLILDNCPIHRFRAEDVLSRMLDRFGIEYILLPTYSPHLNPVELCEFNHIKTLMKTEDIRSVAKDNLEYAT
MCCVNSITADDCMGYYSHVGYLRM*

>L.31-4a CSin
MKRLEKKTLSEDFRLLVIRKIKDLGGDTETNTVPRGTYATVARSCGVHQTTVKNIWDKYCLTGEVKVMPKNGGRKKTFGTE
EMNFLNYLVKQKPSISLGELKDKLSEQCDLEVSTSTVSRYLTKYNTRKLLTRPAADRFTDINRIYTQAFIDALHRQDVASI
KFFDESGFALPDVANPRYGRSPRGDRAIEIHDRKRIPNKTLNLLIGINGVMFANILDGPSNTDTYVNFFLQAINATNNAGD
FALRPGDLLIVDNCPLHHHRAEEILKFFLYRHGIEYIFAPTYSPHLNPVELCFQHIKNLFKFEPVRSLAKENLQYAIMHCV
NSISSRNCEMYYRHVGYLNV*

>L31 Mariner-53 CGi (Repbase)
MLSVNRRNIAGRAYEKGIPTGIDYRRSIIDYMESNGARLGEYSLPRGLRKTASQKFKVCPATITTEFWTQYCNEGCVKVPVQ
TNRGRKKKLLEEDVEYVRFLKHVRPSMPLTTVRDELLKNSNSIETLGLSTISRTLKEDLNMTYKRISKINKNRETPONMNY



TOHYINHINQKDPFTLKFMDEMGIKLADGONNYGHSVKGLPCIELTRYNPHANVTVNAIVGMSGVKYVKIFDGPSNGTEYV
QFIAEATQSFTDEGEPVFHPGDVLIADNAATHHNRAERELRNFLPTVGVEYFFLPTYSPDLNPVEAVFRKIKNILKGDKY I
TLLHADLKVAVYEAFKEITSADTLSFFKNTEY INYLNKNQYCLAFVFLSLEFFKCKKKNPCCRKEEASLKSGYLGRKNSXIA
CIPXRDTXYKYLLENIFXINFRVASRLHGNK

>L31 Mariner-31 CGi (Repbase)
MENRNKLGRXYVNGKELSEDLRRIVIDNLVEGGANVSDLOLPRGLRORVSKKFGISANCISSIWKRYVTVGTVRRRPRRGG
PSKIVQQEDVDHIAVLKTINPTMSLKSVKDNILQYSNTLONISLPTVSNIIRKDLHMTLKRVTFCHGNRFTLPNLOQYTQRF
LOYVNNEDPFALKFMDEMGEVVCDGNKXYGHSAKGTPCVAVAKFNAKIHFTISLIVGVSGVKEVKIVEGSSNSIEFLHFLG
EAGNVATDEGERVLORGDSLIVDNAPTHRNMSEVVLRNWLPTIGVQYIFLPTYSPDLNPAELCFRKVKILLKTEKYTALLA
ONIKVALYSAFSEITVHDTLSFERATDYIDV



