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MpunoxeHue 2
AMUWHOKMCNOTHbIE NocsiefgoBaTenbHOCTM dochonnnas A2 yenoseka

>Hom NP 000919 1 GrlB
MKLLVLAVLLTVAAADSGISPRAVWQFRKMIKCVIPGSDPFLEYNNYGCYCGLGGSGTPVDELDKCCQTH
DNCYDQAKKLDSCKFLLDNPYTHTYSYSCSGSAITCSSKNKECEAFICNCDRNAAICEFSKAPYNKAHKNL
DTKKYCQS

>Hom AAH(05919 1 Gr2A
MKTLLLLAVIMIFGLLQAHGNLVNFHRMIKLTTGKEAALSYGFYGCHCGVGGRGSPKDATDRCCVTHDCC
YKRLEKRGCGTKFLSYKFSNSGSRITCAKQDSCRSQLCECDKAAATCFARNKTTYNKKYQYYSNKHCRGS
TPRC

>Hom NP 001354898 1 Gr2C
MKVIAILTLLLFCSPTHSSFWQFQRRVKHITGRSAFFSYYGYGCYCGLGDKGIPVDDTDRHSPSSPSPYE
KLKEFSCQPVLNSYQFHIVNGAVVCGCTLGPGASCHCRLKACECDKQSVHCFKESLPTYEKNFKQFSSQP
RCGRHKPWC

>Hom NP 036532 1 Gr2D
MELALLCGLVVMAGVIPIQGGILNLNKMVKQVTGKMPILSYWPYGCHCGLGGRGQPKDATDWCCQTHDCC
YDHLKTQGCSIYKDYYRYNESQGNIHCSDKGSWCEQQLCACDKEVAFCLKRNLDTYQKRLREYWRPHCRG
QTPGC

>Hom Q9NZK7 1 Gr2E
MKSPHVLVFLCLLVALVTGNLVQFGVMIEKMTGKSALQYNDYGCYCGIGGSHWPVDQTDWCCHAHDCCYG
RLEKLGCEPKLEKYLEFSVSERGIFCAGRTTCQRLTCECDKRAALCFRRNLGTYNRKYAHYPNKLCTGPTP
PC

>Hom NP 001347798 1 Gr2Fr
MKKFFTVAILAGSVLSTAHGSLLNLKAMVEAVTGRSAILSEVGYGCYCGLGGRGQPKDEVDWCCHAHDCC
YOELFDQGCHPYVDHYDHTIENNTEIVCSDLNKTECDKQTCMCDKNMVLCLMNQTYREEYRGFLNVYCQG
PTPNCSIYEPPPEEVTCSHQSPAPPAPP

>Hom NP 056530 2 Gr3
MGVQAGLFEFGMLGFLGVALGGSPALRWYRTSCHLTKAVPGNPLGYLSFLAKDAQGLALIHARWDAHRRLQS
CSWEDEPELTAAYGALCAHETAWGSFIHTPGPELQRALATLOSOQWEACRALEESPAGARKKRAAGQSGVP
GGGHQREKRGWTMPGTLWCGVGDSAGNSSELGVFQGPDLCCREHDRCPONISPLOYNYGIRNYRFHTISH
CDCDTRFQQCLONQHDSISDIVGVAFEFNVLEIPCFVLEEQEACVAWYWWGGCRMYGTVPLARLQPRTEFYN
ASWSSRATSPTPSSRSPAPPKPROKQHLRKGPPHOKGSKRPSKANTTALQDPMVSPRLDVAPTGLQGPQG
GLKPQGARWVCRSFRRHLDOCEHQIGPREIEFQLLNSAQEPLFHCNCTRRLARFLRLHSPPEVTNMLWEL
LGTTCFKLAPPLDCVEGKNCSRDPRATIRVSARHLRRLOOQRRHQLODKGTDERQPWPSEPLRGPMSFYNQC
LOLTQAARRPDRQOKSWSQ

>Hom NP 077734 2 Grd4A
MSFIDPYQHIIVEHQYSHKFTVVVLRATKVTKGAFGDMLDTPDPYVELFISTTPDSRKRTRHEFNNDINPV
WNETFEFILDPNQENVLEITLMDANYVMDETLGTATFTVSSMKVGEKKEVPEFIFNQVTEMVLEMSLEVCS
CPDLRFSMALCDQEKTFRQORKEHIRESMKKLLGPKNSEGLHSARDVPVVAILGSGGGFRAMVGESGVMK
ALYESGILDCATYVAGLSGSTWYMSTLYSHPDFPEKGPEEINEELMKNVSHNPLLLLTPQKVKRYVESLW
KKKSSGOPVTFTDIFGMLIGETLIHNRMNTTLSSLKEKVNTAQCPLPLFTCLHVKPDVSELMFADWVEFE'S
PYEIGMAKYGTFMAPDLEGSKFFMGTVVKKYEENPLHFLMGVWGSAFSILENRVLGVSGSQSRGSTMEEE
LENITTKHIVSNDSSDSDDESHEPKGTENEDAGSDYQSDNQASWIHRMIMALVSDSALFNTREGRAGKVH
NEMLGLNLNTSYPLSPLSDFATQDSEFDDDELDAAVADPDEFERIYEPLDVKSKKIHVVDSGLTENLPYPL
ILRPOQRGVDLIISFDFSARPSDSSPPFKELLLAEKWAKMNKLPFPKIDPYVFDREGLKECYVEFKPKNPDM
EKDCPTIIHFVLANINFRKYRAPGVPRETEEEKEIADFDIFDDPESPFSTEFNFQYPNQAFKRLHDLMHEN
TLNNIDVIKEAMVESIEYRRONPSRCSVSLSNVEARRFFNKEFLSKPKA

>Hom NP 005081 1 Gr4B
MAEAALEAVRSELREFPAAARELCVPLAVPYLDKPPTPLHFYRDWVCPNRPCIIRNALQHWPALQKWSLP
YFRATVGSTEVSVAVTPDGYADAVRGDRFMMPAERRLPLSFVLDVLEGRAQHPGVLYVQKQCSNLPSELP
QLLPDLESHVPWASEALGKMPDAVNFWLGEAAAVTSLHKDHYENLYCVVSGEKHFLFHPPSDRPFIPYEL
YTPATYQLTEEGTFKVVDEEAMEKAEVSRTCLLTVRVLQAHRLPSKDLVTPSDCYVTLWLPTACSHRLQT
RTVKNSSSPVWNQSFHFRIHRQLKNVMELKVFDQODLVTGDDPVLSVLEFDAGTLRAGEFRRESFSLSPQGE
GRLEVEFRLOSLADRGEWLVSNGVLVARELSCLHVQLEETGDQKSSEHRVQLVVPGSCEGPQEASVGTGT
FRFHCPACWEQELSTIRLODAPEEQLKAPLSALPSGQVVRLVEFPTSQEPLMRVELKKEAGLRELAVRLGFEFG
PCAEEQAFLSRRKQVVAAALRQALQLDGDLOQEDEIPVVAIMATGGGIRAMTSLYGQLAGLKELGLLDCVS
YITGASGSTWALANLYEDPEWSQKDLAGPTELLKTQVTKNKLGVLAPSQLORYRQELAERARLGYPSCFEFT
NLWALINEALLHDEPHDHKLSDQREALSHGONPLPIYCALNTKGQSLTTFEFGEWCEFSPYEVGFPKYGA
FIPSELFGSEFFMGQOLMKRLPESRICFLEGIWSNLYAANLODSLYWASEPSQFWDRWVRNQANLDKEQVP
LLKIEEPPSTAGRIAEFFTDLLTWRPLAQATHNFLRGLHFHKDYFQHPHFSTWKATTLDGLPNQLTPSEP
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HLCLLDVGYLINTSCLPLLQPTRDVDLILSLDYNLHGAFQQLOLLGRFCQEQGIPFPPISPSPEEQLQPR
ECHTFSDPTCPGAPAVLHFPLVSDSFREYSAPGVRRTPEEAAAGEVNLSSSDSPYHYTKVTYSQEDVDKL
LHLTHYNVCNNQEQLLEALRQAVQRRRQRRPH

>Hom CAG33097 1 GracC
MGSSEVSIIPGLOQKEEKAAVERRRLHVLKALKKLRIEADEAPVVAVLGSGGGLRAHIACLGVLSEMKEQG
LLDAVTYLAGVSGSTWAISSLYTNDGDMEALEADLKHRFTROEWDLAKSLOQKTIQAARSENYSLTDFWAY
MVISKQTRELPESHLSNMKKPVEEGTLPYPIFAAIDNDLQPSWQEARAPETWFEFTPHHAGFPALGAFVS
ITHFGSKFKKGRLVRTHPERDLTFLRGLWGSALGNTEVIREYIFDQLRNLTLKGLWRRAVANAKSIGHLIT
FARLLRLQESSQGEHPPPEDEGGEPEHTWLTEMLENWTRTSLEKQEQPHEDPERKGSLSNLMDFVKKTGI
CASKWEWGTTHNFLYKHGGIRDKIMSSRKHLHLVDAGLAINTPFPLVLPPTREVHLILSFDEFSAGDPFET
IRATTDYCRRHKIPFPQVEEAELDLWSKAPASCYILKGETGPVVMHFPLENIDACGGDIGAWSDTYDTFK
LADTYTLDVVVLLLALAKKNVRENKKKILRELMNVAGLYYPKDSARSCCLA

>Hom Q86XP0O 2 Gr4D
MESLSPGGPPGHPYQGEASTCWQLTVRVLEARNLRWADLLSEADPYVILQLSTAPGMKFKTKTLTDTSHP
VWNEAFRFLIQSQVKNVLELSIYDEDSVTEDDICFKVLYDISEVLPGKLLRKTFSQSPOQGEEELDVEFLM
EETSDRPENLITNKVIVARELSCLDVHLDSTGSTAVVADQDKLELELVLKGSYEDTQTSFLGTASAFRFH
YMAALETELSGRLRSSRSNGWNGDNSAGYLTVPLRPLTIGKEVTMDVPAPNAPGVRLQLKAEGCPEELAV
HLGFNLCAEEQAFLSRRKQVVAKALKQALQLDRDLQEDEVPVVGIMATGGGARAMTSLYGHLLALQKLGL
LDCVTYFSGISGSTWTMAHLYGDPEWSQRDLEGPIRYAREHLAKSKLEVFSPERLASYRRELELRAEQGH
PTTFVDLWALVLESMLHGQVMDQKLSGQRAALERGONPLPLYLSLNVKENNLETLDFKEWVEFSPYEVGFEF
LKYGAFVPPELFGSEFFMGRLMRRIPEPRICFLEAIWSNIFSLNLLDAWYDLTSSGESWKQHIKDKTRSL
EKEPLTTSGTSSRLEASWLQPGTALAQAFKGFLTGRPLHQRSPNFLOGLOQLHQDYCSHKDFSTWADYQLD
SMPSQLTPKEPRLCLVDAAYFINTSSPSMFRPGRRLDLILSFDYSLSAPFEALQQTELYCRARGLPFPRV
EPSPODQHQPRECHLFSDPACPEAPILLHFPLVNASFKDHSAPGVQRSPAELQGGQVDLTGATCPYTLSN
MTYKEEDFERLLRLSDYNVQTSQGAILQALRTALKHRTLEARPPRAQT

>Hom Q3MJ16 4 Gr4kE
MSLQASEGCPGLGTNVEVPQSPOQTDEEGSRSGRSFSEFEDTQDLDTPGLPPFCPMAPWGSEEGLSPCHLL
TVRVIRMKNVRQADMLSQTDCFVSLWLPTASQKKLRTRTISNCPNPEWNESENFQIQSRVKNVLELSVCD
EDTVTPDDHLLTVLYDLTKLCFRKKTHVKFPLNPQGMEELEVEFLLEESPSPPETLVTNGVLVSRQVSCL
EVHAQSRRRRKREKMKDLLVMVNESFENTQRVRPCLEPCCPTSACFQTAACFHYPKYFQSQVHVEVPKSH
WSCGLCCRSRKKGPISQPLDCLSDGQVMTLPVGESYELHMKSTPCPETLDVRLGFSLCPAELEFLQKRKV
VVAKALKQVLQLEEDLQEDEVPLIAIMATGGGTRSMTSMYGHLLGLOQKLNLLDCASYITGLSGATWTMAT
LYRDPDWSSKNLEPATFEARRHVVKDKLPSLEFPDQLRKFQEELRQRSQEGYRVTFTDFWGLLIETCLGDE
RNECKLSDQRAALSCGONPLPIYLTINVKDDVSNQDFREWFEFSPYEVGLQKYGAFIPSELFGSEFFMGR
LVKRIPESRICYMLGLWSSIFSLNLLDAWNLSHTSEEFFHRWTREKVQDIEDEPILPEIPKCDANILETT
VVIPGSWLSNSFREILTHRSFVSEFHNFLSGLOQLHTNYLONGQFSRWKDTVLDGFPNQLTESANHLCLLD
TAFFVNSSYPPLLRPERKADLITHLNYCAGSQTKPLKQTCEYCTVONIPFPKYELPDENENLKECYLMEN
POQEPDAPIVTFFPLINDTFRKYKAPGVERSPEELEQGQVDIYGPKTPYATKELTYTEATFDKLVKLSEYN
ILNNKDTLLQALRLAVEKKKRLKGQCPS

>Hom Q68DD2 3 Gr4F
MLWALWPRWLADKMLPLLGAVLLOQKREKRGPLWRHWRRETYPYYDLQVKVLRATNIRGTDLLSKADCYVQ
LWLPTASPSPAQTRIVANCSDPEWNETFHYQIHGAVKNVLELTLYDKDILGSDQLSLLLFDLRSLKCGQP
HKHTFPLNHQDSQELQVEFVLEKSQVPASEVITNGVLVAHPCLRIQGTLRGDGTAPREEYGSRQLQLAVP
GAYEKPQLLPLQPPTEPGLPPTFTFHVNPVLSSRLHVELMELLAAVQSGPSAELEAQTSKLGEGGILLSS
LPLGQEEQCSVALGEGQEVALSMKVEMSSGDLDLRLGEFDLSDGEQEFLDRRKQVVSKALQQVLGLSEALD
SGQVPVVAVLGSGGGTRAMSSLYGSLAGLQELGLLDTVTYLSGVSGSTWCISTLYRDPAWSQVALQGPIE
RAQVHVCSSKMGALSTERLQYYTQELGVRERSGHSVSLIDLWGLLVEYLLYQEENPAKLSDQQEAVRQGQ
NPYPIYTSVNVRTNLSGEDFAEWCEFTPYEVGFPKYGAYVPTELFGSELFMGRLLOLQPEPRICYLQGMW
GSAFATSLDEIFLKTAGSGLSFLEWYRGSVNITDDCQKPQLHNPSRLRTRLLTPQGPFSQAVLDIFTSRE
TSAQSEFNFTRGLCLHKDYVAGREFVAWKDTHPDAFPNQLTPMRDCLYLVDGGFAINSPFPLALLPQRAVD
LILSFDYSLEAPFEVLKMTEKYCLDRGIPFPSIEVGPEDMEEARECYLFAKAEDPRSPIVLHFPLVNRTF
RTHLAPGVERQTAEEKAFGDEFVINRPDTPYGMMNEFTYEPQDFYRLVALSRYNVLNNVETLKCALQLALDR
HQARERAGA

>Hom NP 000920 1 Grb5
MKGLLPLAWFLACSVPAVQGGLLDLKSMIEKVTGKNALTNYGFYGCYCGWGGRGTPKDGTDWCCWAHDHC
YGRLEEKGCNIRTQSYKYRFAWGVVTCEPGPFCHVNLCACDRKLVYCLKRNLRSYNPQYQYFPNILCS
>Hom AIS72444 1 Gr6kE
MEFPREKTWNISFAGCGFLGVYYVGVASCLREHAPFLVANATHIYGASAGALTATALVTGVCLGEAGAKFI
EVSKEARKRFLGPLHPSENLVKIIRSFLLKVLPADSHEHASGRLGISLTRVSDGENVIISHENSKDELIQ
ANVCSGFIPVYCGLIPPSLQGVRYVDGGISDNLPLYELKNTITVSPFSGESDFCPQDSSTNIHELRVTNT
SIQFNLRNLYRLSKALFPPEPLVLREMCKQGYRDGLRFLORNGLLNRPNPLLALPPARPHGPEDKDQAVE
SAQAEDYSQLPGEDHILEHLPARLNEALLEACVEPTDLLTTLSNMLPVRLATAMMVPYTLPLESALSETI
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RLLEWLPDVPEDIRWMKEQTGSICQYLVMRAKRKLGRHLPSRLPEQVELRRVQSLPSVPLSCAAYREALP
GWMRNNLSLGDALAKWEECQRQLLLGLFCTNVAFPPEALRMRAPADPAPAPADPASPOQHQLAGPAPLLST
PAPEARPVIGALGL

>Hom AAH65195 1 GréD
MYDAERGWSLSFAGCGFLGFYHVGATRCLSEHAPHLLRDARMLFGASAGALHCVGVLSGIPLEQTLQVLS
DLVRKARSRNIGIFHPSFNLSKFLRQGLGKCLPANVHQLISGKIGISLTRVSDGENVLVSDFRSKDEVVD
ALVCSCEFMPFYSGLIPPSFRGVRYVDGGVSDNVPEFIDAKTTITVSPEFYGEYDICPKVKSTNFLHVDITKL
SLRLCTGNLYLLSRAFVPPDLKVLGEICLRGYLDAFRFLEEKGICNRPQPGLKSSSEGMDPEVAMPSWAN
MSLDSSPESAALAVRLEGDELLDHLRLSILPWDESILDTLSPRLATALSEEMKDKGGYMSKICNLLPIRT
MSYVMLPCTLPVESATAIVQRLVTWLPDMPDDVLWLOWVTSQVFTRVLMCLLPASRSQMPVSSQQOASPCT
PEQDWPCWTPCSPEGCPAETKAEATPRSILRSSLNFFLGNKVPAGAEGLSTFPSFSLEKSL

>Hom AAH20746 1 GroF
MKHINLSFAACGFLGIYHLGAASALCRHGKKLVKDVKAFAGASAGSLGASVLLTAPEKIEECNQFTYKFA
EEIRRQSFGAVTPGYDFMARLRSGMESILPPSAHELAQNRLHVSITNAKTRENHLVSTEFSSREGLIKVLL
ASSFVPIYAGLKLVEYKGQKWVDGGLTNALPILPVGRTVTISPFSGRLDISPQODKGQLDLYVNIAKQDIM
LSLANLVRLNQALFPPSKRKMESLYQCGFDDTVKFLLKENWFE

>Hom NP 001159586 1 Gr6C
MGTSSHGLATNSSGAKVAERDGFQDVLAPGEGSAGRICGAQPVPEVPQVLGVMIGAGVAVVVTAVLILLV
VRRLRVPKTPAPDGPRYRFRKRDKVLEFYGRKIMRKVSQSTSSLVDTSVSATSRPRMRKKLKMLNIAKKIL
RIQKETPTLORKEPPPAVLEADLTEGDLANSHLPSEVLYMLKNVRVLGHFEKPLFLELCRHMVEFQRLGQG
DYVFRPGQPDASIYVVQODGLLELCLPGPDGKECVVKEVVPGDSVNSLLSILDVITGHQHPQRTVSARAAR
DSTVLRLPVEAFSAVFTKYPESLVRVVQIIMVRLORVTFLALHNYLGLTNELFSHEIQPLRLFPSPGLPT
RTSPVRGSKRMVSTSATDEPRETPGRPPDPTGAPLPGPTGDPVKPTSLETPSAPLLSRCVSMPGDISGLQ
GGPRSDFDMAYERGRISVSLQEEASGGSLAAPARTPTQEPREQPAGACEYSYCEDESATGGCPFGPYQGR
QTSSIFEAAKQELAKLMRIEDPSLLNSRVLLHHAKAGTITARQGDQDVSLHFVLWGCLHVYQRMIDKAED
VCLEVAQPGELVGQLAVLTGEPLIFTLRAQRDCTFLRISKSDFYEIMRAQPSVVLSAAHTVAARMSPEVR
QMDFAIDWTAVEAGRALYRQGDRSDCTYIVLNGRLRSVIQRGSGKKELVGEYGRGDLIGVVEALTRQPRA
TTVHAVRDTELAKLPEGTLGHIKRRYPQVVTRLIHLLSQKILGNLOQLOQGPFPGSGLGVPPHSELTNPAS
NLATVAILPVCAEVPMVAFTLELQHALQAIGPTLLLNSDIIRARLGASALDSIQEFRLSGWLAQQEDAHR
IVLYQTDASLTPWTVRCLRQADCILIVGLGDQEPTLGOQLEQMLENTAVRALKQLVLLHREEGAGPTRTVE
WLNMRSWCSGHLHLRCPRRLEFSRRSPAKLHELYEKVESRRADRHSDESRLARVLTGNTIALVLGGGGARG
CSHIGVLKALEEAGVPVDLVGGTSIGSFIGALYAEERSASRTKQRAREWAKSMTSVLEPVLDLTYPVTSM
FTGSAFNRSIHRVFQDKQIEDLWLPYEFNVTTDITASAMRVHKDGSLWRYVRASMTLSGYLPPLCDPKDGH
LLMDGGYINNLPADIARSMGAKTVIAIDVGSQDETDLSTYGDSLSGWWLLWKRLNPWADKVKVPDMAETIQ
SRLAYVSCVRQLEVVKSSSYCEYLRPPIDCFKTMDEGKEDQIYDVGYQYGKAVEGGWSRGNVIEKMLTDR
RSTDLNESRRADVLAFPSSGEFTDLAEIVSRIEPPTSYVSDGCADGEESDCLTEYEEDAGPDCSRDEGGSP
EGASPSTASEMEEEKSILRQRRCLPQEPPGSATDA

>Hom NP 001242936 1 Gr6B
MSINLTVDIYIYLLSNARSVCGKOQRSKQLYFLFSPKHYWRISHISLORGFHTNIIRCKWTKSEAHSCSKH
CYSPSNHGLHIGILKLSTSAPKGLTKVNICMSRIKSTLNSVSKAVFGNOQNEMISRLAQFKPSSQILRKVS
DSGWLKQKNIKQAIKSLKKYSDKSAEKSPFPEEKSHIIDKEEDIGKRSLFHYTSSITTKEGDSEYFLSNH
INSYFKRKEKMSQQKENEHFRDKSELEDKKVEEGKLRSPDPGILAYKPGSESVHTVDKPTSPSAIPDVLQ
VSTKQSIANFLSRPTEGVQALVGGYIGGLVPKLKYDSKSQSEEQEEPAKTDQAVSKDRNAEEKKRLSLOR
EKITARVSIDNRTRALVQALRRTTDPKLCITRVEELTFHLLEFPEGKGVAVKERITIPYLLRLRQIKDETL
QAAVREILALIGYVDPVKGRGIRILSIDGGGTRGVVALQTLRKLVELTQKPVHQLEFDYICGVSTGAILAF
MLGLFHMPLDECEELYRKLGSDVESQONVIVGTVKMSWSHAFYDSQTWENILKDRMGSALMIETARNPTCP
KVAAVSTIVNRGITPKAFVFRNYGHFPGINSHYLGGCQYKMWQATRASSAAPGYFAEYALGNDLHQDGGL
LLNNPSALAMHECKCLWPDVPLECIVSLGTGRYESDVRNTVTYTSLKTKLSNVINSATDTEEVHIMLDGL
LPPDTYFRENPVMCENIPLDESRNEKLDQLOQLEGLKY IERNEQKMKKVAKILSQEKTTLOKINDWIKLKT
DMYEGLPFFSKL

>Hom AAD30424 1 Gr6A
MOFFGRLVNTSSGVINLEFSNPFRVKEVAVADYTSSDRVREEGQLILFONTPNRTWDCVLVNPRNSQSGFER
LFQLELEADALVNFHQYSSQLLPFYESSPQVLHTEVLOHLTDLIRNHPSWSVAHLAVELGIRECFHHSRI
ISCANCAENEEGCTPLHLACRKGDGEILVELVQYCHTQMDVTDYKGETVFHYAVQGDNSQVLQLLGRNAV
AGLNQVNNQGLTPLHLACQLGKQEMVRVLLLCNARCNIMGPNGYPIHSAMKFSQKGCAEMIISMDSSQIH
SKDPRYGASPLHWAKNAEMARMLLKRGCNVNSTSSAGNTALHVAVMRNREDCAIVLLTHGANADARGEHG
NTPLHLAMSKDNVEMIKALIVFGAEVDTPNDFGETPTFLASKIGRLVTRKAILTLLRTVGAEYCFPPIHG
VPAEQGSAAPHHPFSLERAQPPPISLNNLELQDLMHISRARKPAFILGSMRDEKRTHDHLLCLDGGGVKG
LITIQLLIAIEKASGVATKDLFDWVAGTSTGGILALAILHSKSMAYMRGMYFRMKDEVFRGSRPYESGPL
EEFLKREFGEHTKMTDVRIPKVMLTGTLSDRQPAELHLFRNYDAPETVREPRENQNVNLRPPAQPSDQLV
WRAARSSGAAPTYFRPNGRFLDGGLLANNPTLDAMTEIHEYNQDLIRKGQANKVKILSIVVSLGTGRSPQ
VPVTCVDVEFRPSNPWELAKTVFGAKELGKMVVDCCTDPDGRAVDRARAWCEMVGIQYFRLNPQLGTDIML
DEVSDTVLVNALWETEVYIYEHREEFQKLIQLLLSP
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>Hom NP 001161829 1 Gr7A
MVPPKLHVLFCLCGCLAVVYPFDWQYINPVAHMKSSAWVNKIQVLMAAASFGQTKIPRGNGPYSVGCTDL
MEDHTNKGTFLRLYYPSQDNDRLDTLWIPNKEYFWGLSKFLGTHWLMGNILRLLFGSMTTPANWNSPLRP
GEKYPLVVEFSHGLGAFRTLYSAIGIDLASHGFIVAAVEHRDRSASATYYFKDQSAAEIGDKSWLYLRTLK
QEEETHIRNEQVRQRAKECSQALSLILDIDHGKPVKNALDLKEFDMEQLKDSIDREKIAVIGHSFGGATVI
QTLSEDQRFRCGIALDAWMEFPLGDEVYSRIPQPLFFINSEYFQYPANITIKMKKCYSPDKERKMITIRGSV
HONFADFTFATGKIIGHMLKLKGDIDSNVAIDLSNKASLAFLOKHLGLHKDFDQWDCLIEGDDENLIPGT
NINTTNQHIMLONSSGIEKYN

>Hom NP 000428 2 Gr7B
MGVNQSVGFPPVTGPHLVGCGDVMEGONLQGSFFRLEFYPCQKAEETMEQPLWIPRYEYCTGLAEYLQFENK
RCGGLLFNLAVGSCRLPVSWNGPFKTKDSGYPLIIFSHGLGAFRTLYSAFCMELASRGFVVAVPEHRDRS
AATTYFCKQAPEENQPTNESLQEEWIPFRRVEEGEKEFHVRNPQVHQRVSECLRVLKILQEVTAGQTVEN
ILPGGLDLMTLKGNIDMSRVAVMGHSFGGATAILALAKETQFRCAVALDAWMFPLERDEFYPKARGPVFFI
NTEKFQTMESVNLMKKICAQHEQSRIITVLGSVHRSQTDFAFVTGNLIGKFFSTETRGSLDPYEGQEVMV
RAMLAFLOKHLDLKEDYNQWNNLIEGIGPSLTPGAPHHLSSL

>Hom CAG33017 1 Gr8A
MSQGDSNPAAIPHAAEDIQGDDRWMSQHNRFVLDCKDKEPDVLEVGDSMVQLMQOYEIWRELFSPLHALN
FGIGGDTTRHVLWRLKNGELENIKPKVIVVWVGTNNHENTAEEVAGGIEAIVQLINTRQPQAKIIVLGLL
PRGEKPNPLRQKNAKVNQLLKVSLPKLANVQLLDTDGGFVHSDGAISCHDMFDFLHLTGGGYAKICKPLH
ELIMOLLEETPEEKQTTIA

>Hom CAG28554 1 Gr8B
MSGEENPASKPTPVQDVQGDGRWMSLHHREFVADSKDKEPEVVEFIGDSLVQLMHQCEIWRELFSPLHALNF
GIGGDGTQHVLWRLENGELEHIRPKIVVVWVGTNNHGHTAEQVTGGIKAIVQLVNERQPQARVVVLGLLP
RGOQHPNPLREKNRQVNELVRAALAGHPRAHFLDADPGFVHSDGTISHHDMYDYLHLSRLGYTPVCRALHS
LLLRLLAQDQGQGAPLLEPAP

>Hom CAG33166 1 GrlO
MGPLPVCLPIMLLLLLPSLLLLLLLPGPGSGEASRILRVHRRGILELAGTVGCVGPRTPIAYMKYGCFEFCG
LGGHGQPRDAIDWCCHGHDCCYTRAEEAGCSPKTERYSWQCVNQSVLCGPAENKCQELLCKCDQEIANCL
AQTEYNLKYLFYPQFLCEPDSPKCD

>Hom NP 110448 2 Grl2A
MALLSRPALTLLLLLMAAVVRCQEQAQTTDWRATLKTIRNGVHKIDTYLNAALDLLGGEDGLCQYKCSDG
SKPFPRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKSKNDCDEEFQYCLSKICRDVQ
KTLGLTQHVQACETTVELLFDSVIHLGCKPYLDSQRAACRCHYEEKTDL

>Hom NP 115951 2 Grl2B
MKLASGFLVLWLSLGGGLAQSDTSPDTEESYSDWGLRHLRGSFESVNSYFDSFLELLGGKNGVCQYRCRY
GKAPMPRPGYKPQEPNGCGSYFLGLKVPESMDLGIPAMTKCCNQLDVCYDTCGANKYRCDAKFRWCLHST
CSDLKRSLGFVSKVEAACDSLVDTVENTVWTLGCRPFMNSQRAACICAEEEKEEL

>Hom NP 036452 1 Gr phospholipase A2 group XV isoform 1 precursor [Homo sapiens]

MGLHLRPYRVGLLPDGLLFLLLLLMLLADPALPAGRHPPVVLVPGDLGNQLEAKLDKPTVVHYLCSKKTE
SYFTIWLNLELLLPVIIDCWIDNIRLVYNKTSRATQFPDGVDVRVPGFGKTFSLEFLDPSKSSVGSYFHT
MVESLVGWGYTRGEDVRGAPYDWRRAPNENGPYFLALREMIEEMYQLYGGPVVLVAHSMGNMYTLYFLQR
QPQAWKDKYIRAFVSLGAPWGGVAKTLRVLASGDNNRIPVIGPLKIREQQRSAVSTSWLLPYNYTWSPEK
VEVQTPTINYTLRDYRKFFQDIGFEDGWLMRODTEGLVEATMPPGVQLHCLYGTGVPTPDSEFYYESFPDR
DPKICFGDGDGTVNLKSALQCQAWQSRQEHQVLLOELPGSEHIEMLANATTLAYLKRVLLGP

>Hom AATIO03809 1 Gr PLA2Gl6 protein, partial [Homo sapiens]
RPAQQKPQOSRGVWRRSFLLMTINPCSPCLRHLRSEIEPGLEGPHREGRCVRPLHWAIYVGDGYVVHLAPP
SEVAGAGAASVMSALTDKAIVKKELLYDVAGSDKYQVNNKHDDKYSPLPCSKIIQRAEELVGQEVLYKLT
SENCEHFVNELRYGVARSDQVRDVITAASVAGMGLAAMSLIGVMESRNKRQKOQ
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I.I. Turnaev, M.E. Bocharnikova
D.A. Afonnikov

Human phospholipases A2:
a functional and evolutionary analysis

MpunoxeHue 3
XapakTtepucTtrka 6enkos PLA2 yenoBeka

benok/reH AnbTepHaTMBHOE Cyb6cTpathbl AKTVBHOCTb Knaccu- Macca, Katanutu- GenBank
Ha3BaHue dukauma k[a yeckue
oCTaTKu
pla2g1b/PLA2G1B MaHKpeaTuyeckas X, ®3 PLA2 CekpetopHaa 14 His/Asp NP_000919.1
PLA2
pla2g2a/PLA2G2A HenaHkpeatuyeckas OX, O, ®3, ®C PLA2 CekpeTtopHaa 14 His/Asp AAH05919.1
PLA2, cuHOBManbHasn
PLA2
pla2g2c/PLA2G2C OX, ©3 PLA2 CekpeTtopHaa 15 His/Asp NP_001354898.1
pla2g2d/PLA2G2D or, ©3, ®X PLA2 CekpeTopHaa 14 His/Asp  NP_036532.1
pla2g2e/PLA2G2E X, ©3 PLA2 CekpeTtopHaa 14 His/Asp QINZK7.1
pla2g2f/PLA2G2F X, ©3 PLA2 Luto3onbHaa 16 His/Asp ~ NP_001347798.1
pla2g3/PLA2G3 X, ©3 PLA2 UutosonbHaa 55 His/Asp NP_056530.2
pla2g4a/PLA2G4A cPLA2a OX, ©3, O PLAT1, PLA2, UutosonbHasa 85 Ser/Asp NP_077734.2
nu3o-PLA1
pla2g4b/JMID7-  cPLA2( X, ®3 PLA, nn3o-PLA LnTtosonbHaa 110 Ser/Asp NP_005081.1
PLA2G4B
pla2g4c/PLA2G4C  cPLA2y X PLAT1, PLA2 UutosonbHaa 61 Ser/Asp  CAG33097.1
pla2g4d/PLA2G4D cPLA26 X, ©3 PLA2, nn3o-PLA LutosonbHaa 91 Ser/Asp  Q86XP0.2
pla2g4e/PLA2G4E cPLA2e X, ©3 PLA2, nn3o-PLA UutosonbHaa 95 Ser/Asp  Q3MJ16.4
pla2g4f/PLA2G4F  cPLA2C X, ©3 PLA2, nn3o-PLA LutosonbHaa 95 Ser/Asp  Q68DD2.3
pla2g5/PLA2G5 X, ©3 PLA2 CekpeTtopHaa 14 His/Asp NP_000920.1
pla2g6e/PNPLA2  PNPLAZ2,iPLA2C, OX, T PLA2, TG rupponasa, LntozonbHaa 55 Ser/Asp  AlS72444.1
desnutrin, ATGL, TpaHcauunasa
PEDF-R, TTS-2.2
pla2g6d/PNPLA3  PNPLA3, iPLA2g, OX, TT, PLA2, TG rupponasa, LnTtozonbHaa 52 Ser/Asp  AAH65195.1
adiponutrin peTnHuI- TpaHcaLmnasa,
nanbmuTaT peTuHUN-nanMuTaT
nmnasa
pla2g6f/PNPLA4  PNPLA4, iPLA2y, OX, Tr PLA2, TG rmgponasa, UutosonbHaa 27 Ser/Asp  AAH20746.1
gene peTuHunacTep
sequence-2 (GS2) rmgponasa, auunriu-
Liepon v peTuHos
TpaHcaumnasa
pla2g6c/PNPLA6  PNPLAG, iPLA28, NTE ®X, nn3o®X, PLA2, nn3odocdo-  LintozonbHaa 146 Ser/Asp NP_001159586.1
deHunBanepat nunasHas, 3cTepasa
(onsa acTepasbl)
pla2g6b/PNPLA8  PNPLAS, iPLA2y, ®3, OX, PLA1, PLA2, nn3o-  UutosonbHaa 90 Ser/Asp NP_001242936.1
nn3o®X docdonunasHasn,
TpaHcaumnasa
pla2g6a/PLA2G6  PLA2G6, iPLA2(3, OX, nu3o®X PLA2, nn3odocdo-  LintozonbHaa 85 Ser/Asp  AAD30424.1
PNPLA9 nunasHas, TpaHc-
aumnasa, aunnCoA
Tho3CTepasa
pla2g7a/PLA2G7  PAF-AH, PAFAH, PAF, ®X, okc®OX PLA2; PLAT; CekpeTopHaa 44 Ser/His/  NP_001161829.1
Lp-PLA2, LDL-PLA2, TpaHcaueTnnasHas Asp
PAFAD, platelet- aKTUBHOCTb; PAF
activating factor aueTunrmaponasa;
acetylhydrolase N-cBsizaHHOE rMuKo-
3unnpoBaHue
pla2g7b/PAFAH2  PAF-AH2, platelet- PAF PLA2, PAF auetun-  CekpetopHasa 40 NP_000428.2
activating factor ruaponasa

acetylhydrolase 2
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.. TypHaes, M.E. BouyapHukoBa Qocdonunasbl A2 yenoseka: 2022
,ﬂ.A. Ad)OHHI/IKOB ¢yHKLlI/IOHaJ'IbeII7I n 3BOJ1IOL[VIOHHbII7I aHanms 26+8
OKoHuaHue NpunokeHus 3
benok/ren AnbTepHaTuBHOE Cy6cTpathbl AKTUBHOCTb Knaccu- Macca, Kartanutn- GenBank
Ha3BaHue dukauma kMa yeckune
oCTaTKu
pla2g8a/PAFAH1B2  PAF-AH-l-a1 PAF PAF auetun- CekpeTopHaa 30 Ser/His/  CAG33017.1
cy6bennHMLa, rmgponasa Asp
PAFAH1B2
pla2g8b/PAFAH1B3  PAF-AH-1-31 PAF PAF auetun- CekpeTopHaa 30 Ser/His/  CAG28554.1
cybbeamHMLa, rmgponasa Asp
PAFAH1B3
pla2g10/PLA2G10 X, ©3 PLA2 CekpeTopHaa 14 His/Asp  CAG33166.1
pla2g12a/PLA2G12A or PLA2 CekpeTopHaa 19 His/Asp NP_110448.2
pla2g12b/PLA2G12B - Katanutuueckn CekpeTopHaa 19 His/Asp NP_115951.2
HeaKTMBEH
pla2g15/PLA2G15  LPLA2, ACS, LLPL X, ©3, OC, PLA2 (Ca®* Hesa- Jlnsocomuaa 45 Ser/His/  NP_036452.1
C-1 uepamng  Bucumas), PLA1, Asp
TpaHcauunasa,
1-O-aymnuepamng
cmHTasa (ACS)
pla2g16/PLA2G16  AdPLA, PLAAT3, X, ®3, PLA2 n PLA1 LutozonbHaa 18 His/Cys AAI03809.1
HRASLS3, HREV107, auaunn-O3 (Ca%* He3aBUCKH-
HREV107-3, mble), N-auun O3
MGC118754 aumntpaHcdepasa

mnu H-REV107-1

Mpunmeyarmne. OX - pocpatnannxonvu; nu3odX - nusodocdatrannxonmu; okcOX — okmcneHHbI pocpatngunxonu; O3 — pocdatnann-
sTaHonamuH; OF - pocoatnaunrnmnuyepon; ®U - pocoatnaununosuton; OC — ochatuanncepun; T — Tpurnuyepua,.
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I.I. Turnaev, M.E. Bocharnikova Human phospholipases A2:
D.A. Afonnikov a functional and evolutionary analysis

MpunoxxeHwne 4
CBA3b MeXnay akTMBHOCTbIO PLA2 1 3aboneBaHnaMM Yenoseka

pynnbl 3a6oneBaHuin 3aboneBaHuA ®ocdonunasbl A2, BOBNeUeHHble B pa3BuTue 3aboneBaHuns
(ko MKB yka3aH B ckobkax) (kog MKB yka3saH B CKOOKax)
HekoTopbie 6akTepuranbHble Cnbupckas si3Ba (A22) PLA2G2A (Miki et al., 2022)
300HO03bl (A20-A28)
[Opyrve 6aktepranbHble Cencuc HeyToUHeHHbIN (A41.9) PLA2G2A (Quach et al,, 2014),
60ne3Hun (A30-A49) PLA2G7 (Graham et al., 1994; Sorensen et al., 1994)
BbakTepuanbHasa nHdekuma PLA2G2A (Rintala et al., 2001)
HeyTOUHeHHO fokanu3auun (A49)
BupycHbi renatut OcTpbiti renatut B (B16) PLA2GS5 (Zeissig et al., 2012),
(B15-B19) PLA2G2C (Zeissig et al., 2012)
PLA2G4C (Xu S. et al., 2012),
PLA2G6D (Trepo et al., 2011b)
Octpbini renatut C (B17.1) PLA2G4C (Xu S. et al., 2012),
PLA2G6D (Trepo et al., 2011b)
XPOHMYECKMI BUPYCHbI renaTtut B PLA2G2A (Zhu et al., 2017)
(c nenbTa-areHTOM/6€3 fieNbTa-areHTa) PLA2G6D (PNPLA3) (iPLA2¢) (Vigano et al., 2013;
(B18.0/18.1) Dong X.C., 2019)
BonesHb, BbI3BaHHaA BonesHb, BbI3BaHHaA BUPYCOM PLA2G1B (Pothlichet et al., 2020);
BMPYCOM MMMyHofedbuunTa  MMMyHopeduumTa Yenoseka (BMY), PLA2G3 (Limou et al., 2008)
yenoseka (B1Y) (B20-B24)  HeyTouHeHHasA (B24)
MpoTo30MHble 6one3Hn Manapusa HeyTouHeHHas (B54) PLA2G2A (Vadas et al., 1992, 1993; Dacheux et al., 2019),
(B50-B64) PLA2G2F (Guillaume et al., 2015; Dacheux et al., 2019),

PLA2G3 (Guillaume et al., 2015; Dacheux et al., 2019),
PLA2GS5 (Guillaume et al.,, 2015; Dacheux et al., 2019),
PLA2G10 (Guillaume et al., 2015; Dacheux et al., 2019)

BakTepuanbHble, BUpycHble  Staphylococcus aureus Kak npuunHa PLA2G2A (Miki et al., 2022)
1 gpyrve nHbeKUMOoHHbIe 60one3Helt, KnaccdULMPOBaHHbIX
areHTbl (B95-B98) B ApYyrux pyopurikax (B95.6)

Escherichia coli (E. coli) kak npyunHa PLA2G2A (Miki et al., 2022)

6onesHer, KnaccMprLMpPOBaHHbIX
B ApYyrux pyopurikax (B96.2)

3noKayecTBeHHbIe 3nokayecTBeHHOE HOBOOOpa3oBaHMne PLA2G2A (Menschikowski et al., 2013),
HOBOOGpa3oBaHusA opraHoB nuuwesopa (C15) PLA2G4A (Zhao et al., 2018)

nuwesapeHus (C15-C26) 3nokayecTBeHHOE HOBOOOpa3oBaHue PLA2G2A (Yamashita S.-l. et al., 1994; Leung et al., 2002;

Xenygka {pak xenygka} (C16) Chen X. et al,, 2003; Wang X. et al., 2013),
PLA2G4A (Liao et al., 2021)

3nokayecTBeHHOE HOBOOOpa3oBaHme PLA2G2A (Wendum et al., 2003),

TOHKOrO KuniieyHunka (C17) PLA2G4A (Wendum et al., 2003)

3nokayecTBeHHOe HOBOObpa3oBaHme PLA2G1B (Abbenhardt et al., 2013),
060[J04YHON KMLLKM {KONOPEeKTabHbIN PLA2G2A (Tribler et al., 2007; Buhmeida et al., 2009),
pak} (C18) PLA2G2D (Mounier et al., 2008),
PLA2G2F (Mounier et al., 2008),
PLA2G3 (Mounier et al., 2008; Hoeft et al., 2010;
Kazama et al., 2015),
PLA2G4A (Wendum et al., 2003),
PLA2GA4C (Olsen et al., 2016),
PLA2G5 (Mounier et al., 2008),
PLA2G6A (Hoeft et al., 2010),
PLA2G7 (Denizot et al., 2003, 20043, b; Mathonnet et al., 2006),
PLA2G10 (Tribler et al., 2007; Kazama et al., 2015),
PLA2G16 (Xie et al., 2019)

3nokayecTBEHHOe HOBOOOpa3oBaHme PIA2G2A (Ying et al., 1994),
neyeHn 1 BHyTpuneyeHouHblx xkenuHbix PLA2G6D (PNPLA3) (iPLA2¢) (Hassan et al., 2013;

npoTokos (C22) Friedrich et al., 2014; Yang J. et al., 2019)
3nokayecTBeHHOe HOBOOOpasoBaHmne PLA2G1B (Quach et al.,, 2014; Goonesekere et al., 2018),
nogykenygouHow xenesbl (C25) PIA2G2A (Yamashita S.-I. et al., 1994; Kashiwagi et al., 1999),

PLA2G4A (Kashiwagi et al., 1999),
PLA2G16 (Xia et al., 2020)
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.. TypHaes, M.E. BouyapHukoBa
[O.A. ApoHHMnKOB
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Qocdonunasbl A2 yenoseka:
bYHKUMOHANbHbIV 1 SBOMIOLMOHHbIN aHanm3

MpoponkeHne npunoxeHua 4

lpynnbl 3a60oneBaHnin
(kop MKB yka3aH B ckobkax)

3rn0KayecTBeHHbIe
HOBOOOPA30BaHMA OPraHoOB
AblXaHVA U FPYAHOW KNETKN
(C30-C39)

310KaYeCcTBEHHbIE
HOBOO6PA30BaHMs KOCTel
1 CyCTaBHbIX XpALLen
(C40-C47)

MenaHoma u fipyrue
3/10KQYeCTBEHHbIE
HOBOOOPA30BaHUS KOXM
(C43-C44)

3noKayecTBeHHble
HOBOOGPAa3oBaHWsA
Me3oTennanbHomn
N MATKMX TKaHen
(C45-C49)

3n0KavecTBeHHoe
HOBOO6pasoBaHMe
MOJIOYHON >Kenesbl
(C50-C50)

3110KaYeCTBEHHbIE
HOBOOOPA30BaHMA KEHCKNX
MOJIOBbIX OPraHoB
(C51-C58)

310KayeCcTBEHHbIE
HOBOO6PA30BaHMA MY>KCKUX
NMOJIOBbIX OPraHoB
(C60-C63)

3n0oKayecTBeHHble
HoBOOGpa3oBaHWsA rnasa,
rofIoBHOMO MO3ra 1 Jpyrmx
OTAENOB LeHTpanbHON

HepBHoOW cuctembl (C69-C72)

3noKayecTBeHHble
HOBOOGpa3oBaHWsA
NMMPONIHON, KpoBe-
TBOPHOW U POACTBEHHbIX
M TKaHen (C81-C96)

[No6pokauecTBeHHble
HOBOOGPAa3oBaHWsA
(D10-D36)

[emonuTmnyeckme aHemmm
(D55-D59)

HapyuweHus cBepTbiBae-
MOCTV KpOBM, Nyprypa

U Opyrve remopparmuyeckme
cocTtoAaHuA (D65-D69)

3aboneBaHuA
(ko MKB yka3aH B ckobkax)

3noKauecTBeHHOe HOBOObpa3oBaHme
6poHxoB U nerkoro (C34)

3nokayecTBeHHOE HOBOOOpa3oBaHMe
KOCTel 1 CyCTaBHbIX XPALLEen Apyrix

1 HEYTOYHEHHbIX JloKanu3aummn {octeo-
capKkoMa, pak octeoreHHbln} (C41)

3noKayecTBEHHanA MeflaHOMa KOXM
(C43)

3nokayecTBeHHOE HOBOOOpa3oBaHMe
nepudepryecknx HepBOB 1 BereTa-
TUBHOW HepBHOM cucTembl (C47)

3nokavyecTBeHHOe HOBOObpa3oBaHMe
LPYrUX TUMOB COeNHUTENBHOM
U MATKUX TKaHen (C49)

3nokayecTBeHHOE HOBOOOpa3oBaHne
MoJsiouHom »xenesbl (C50)

3nokayecTBeHHOE HOBOOOpa3oBaHMe
wenkn matkm (C53)

3nokayecTBeHHOE HOBOOOpa3oBaHMe
AnYHMKa (C56)

3nokayecTBeEHHOe HOBOObpa3oBaHMe
npepactaTenbHom xenesbl (C61)

3nokayecTBeHHOe HOBOOOpa3oBaHne
ronosHoro mo3sra (C71)

OnddysHana KpynHo-B-kneTouHas
numdoma (C83.3)

OcTpbii MMenobnacTHbin nenkos (AML)
(C92.0)

J1enko3 HeyTOUHEHHOTO KNeTOYHOro
Tmna (C95)

0O60[04YHON KNLIKW HEYTOYHEHHON
yacTu {cemeriHbI aieHOMaTO3HbIN
nonunos} (D12.6)

[eMonnTMKO-ypemnyeckuin CUHaPoOm
(D59.3)

Temopparuyeckoe coctosHmne
HeyTOYHeHHOoe {reMopparnyecKkunin
nnates} (D69.9)

®ocdonunasbl A2, BOBNEUEHHble B pa3BuTyrie 3aboneBaHus

PLA2G1B (Liu Y. et al., 2016),
PIA2G2A (Yamashita S.-I. et al., 1994; Kupert et al., 2011),
PLA2G4A (Wendum et al., 2003)

PLA2G2A (Kawamata et al., 1997),
PLA2G4A (Chovatiya et al., 2019),
PLA2G6A (Kvaskoff et al., 2011)

PLA2G2A (Brglez et al., 2014),
PLA2G5 (Menschikowski et al., 2016),
PLA2G4A (Caiazza et al.,, 2010),
PLA2GA4C (Tian G. et al., 2011),
PLA2G10 (Pucer et al.,, 2013)

PLA2G2A (Gorovetz et al., 2006),
PLA2G3 (Ray et al., 2021),
PLA2G16 (Sers et al., 2002; Nazarenko et al., 2007)

PLA2G2A (Faas et al., 1996; Graff et al., 2001; Jiang et al., 2002;
Sved et al,, 2004; Dong Q. et al., 2006; Oleksowicz et al., 2012;
Ozturk et al., 2020),

PLA2G4A (Patel M.l. et al., 2008),

PLA2G5 (Menschikowski et al., 2016),

PLA2G7 (Vainio et al., 2011),

PLA2G16 (Jarrard et al., 2019)

PLA2G2A (Martin et al., 2017),
PLA2G5 (Wu et al., 2019)
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I.I. Turnaev, M.E. Bocharnikova
D.A. Afonnikov

Human phospholipases A2:

a functional and evolutionary analysis

MpopgonkeHne npunoxexua 4

[pynnbl 3a6oneBaHuin
(ko MKB yka3aH B ckobkax)

[Opyrvie 6onesHn Kposu
1 KPOBETBOPHbIX OPraHoB
(D70-D77)

CaxapHblii fnabet
(E10-E14)

HapyLeHus gpyrux sHgo-
KPWHHbIX >kene3 (E20-E35)

OXupeHue 1 gpyrue Buabl
N36bITOYHOCTU NUTAHUA
(E65-E68)

HapywweHua obmeHa
BewecTs (E70-E90)

LWnzodppeHus,
LIM30TUNUYECKNE
COCTOAHUA 1 6pefoBble
pacctpoincTtsa (F20-F29)

HapyleHnua
NCMXO0rnyeckoro
pa3sutua (FB0-F89)

DKCTpanvpamraHble
1 Apyrue aBuratenbHble
HapyweHusa (G20-G26)

[Hpyrve fereHepaTBHble
6051e€3HM HEPBHOW CUCTEMbI
(G30-G32)

10

3aboneBaHusn
(kog MKB yKka3aH B ckobkax)

[pyrve yTouHeHHble HapyLleHnA
6enbix KPoBAHbIX KNeTok (D72.8)

CaxapHbli gnabeT Il Tuna (E11)

CVHOPOM NOAMKNCTO3a ANYHNKOB
(E28.2)

OxupeHue (E66)

bonesHb HakonneHna nMNuLoB
HeyTOYHeHHas {B cTaTbe: bonesHb
XpaHeHUA HeNTPanbHbIX TMNNL0B}
(E75.6)

HapyLeHna o6meHa nnonpoTengos
v apyrue nunuaemun (E78)

HepocTtaTouHOCTb NMMMONPOTENZOB
{Tankepckan 6onesHb} (E78.6)

KncTosHbin rbpos {mykoBmcLmaos}
(E84)

(G23.0)

[pyrue pereHepatriBHble 6onesHn
HepBHOW CUCTEMbI, He KNaccupnumpo-
BaHHble B Apyrmx pybpukax (G31) -
[Hetckas (nHbaHTMNbHAZRA)
HenpoakcoHanbHasa guctpodus {INAD},
{6onesHb 3enTtenvbeprepa}

®oconunasbl A2, BoBNeUeHHble B pa3BuTue 3aboneBaHuns

PLA2G2A (Monroy-Mufoz et al., 2017; Khajeniazi et al., 2019),
PLA2G4A (Vogel et al., 2018),

PLA2G5 (Wootton et al., 2007; Murakami et al., 2011),
PLA2G6A (PNPLA9) (iPLA2pB) (Yan et al., 2015),

PLA2GG6E (PNPLA?2) (iPLA2Q) (Schoenborn et al., 2006),
PLA2G6F (PNPLA4) (iPLA2n) (Kienesberger et al., 2009;
Wilson PA. et al., 2006),

PLA2G7 (Hatoum et al.,, 2010; Nelson et al.,, 2011;

Waegner et al,, 2011)

PLA2G1B (Wilson S.G. et al., 2006; Cash et al., 2011),

PLA2G2E (Sato et al., 2014),

PLA2GS5 (Sato et al., 2014),

PLA2G4A (Vogel et al., 2018),

PLA2G6D (PNPLA3) (iPLA2¢) (Lake et al., 2005;

Johansson et al., 2009; Kollerits et al., 2009; Huang et al., 2010),
PLA2G16 (Wang C.-Y. et al., 2018)

PLA2G4A (Schaeffer et al., 2012;

Nadalin, Bureti¢-Tomljanovi¢, 2018),

PLA2GAC (Yu et al., 2005; Xu H. et al., 2012),
PLA2G6A (PNPLA9) (iPLA2B) (Smesny et al., 2005),
PLA2G12A (Yang G. et al., 2016; Hui et al., 2018)

PLA2G4A (Qasem et al., 2017),
PLA2GAC (Liu S. et al., 2016)

PLA2G6A (Paisan-Ruiz et al., 2009; Yamashita et al., 2017;
Guo et al., 2018)

PLA2G2A (Moses et al., 2006),

PLA2G3 (Martinez-Garcia et al., 2010),

PLA2G4A (Stephenson et al., 1996; Colangelo et al., 2002),
PLA2GA4C (Perez-Gonzalez et al., 2020),

PLA2G7 (Maher-Edwards et al., 2015)

PLA2G6A (PNPLA9) (iPLA2pB) (Khateeb et al., 2006;

Morgan et al., 2006; Gregory et al., 2008; Tonelli et al., 2010;
Salih et al,, 2013; lllingworth et al., 2014; Guo et al., 2018),
PLA2G6B (PNPLAS) (iPLA2y) (Gregory et al., 2008)
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Qocdonunasbl A2 yenoseka:
bYHKUMOHANbHbIV 1 SBOMIOLMOHHbIN aHanm3

MpoponkeHne npunoxeHua 4

lpynnbl 3a6oneBaHnii 3aboneBaHun
(kop MKB yka3aH B ckobkax) (ko MKB yka3saH B cKobKax)

HemuennHusnpyiowme
60ne3HM LieHTpabHOM
HepBHol cuctembl (G35-G37)

®ocdonunasbl A2, BOBNEUEHHble B pa3BuTyrie 3aboneBaHus

onu3opuyeckune
1 NapoKCcu3manbHble
pacctponcTea (G40-G47)

bonesHn HepBHO-
MbILLEYHOro C1Harmnca
1 Mbiwy (G70-G73)

BbonesHu Bek, cnesHbix
nyTemn 1 rnasHuLbl
(HO0-H06)

BbonesHn KOHbIOHKTBDI
(H10-H13)

MwuToxoHApUuanbHas MuonaTus,
He KnaccuduLumMpoBaHHas B Apyrux
py6pukax (G71.3)

[pyrue 6one3Hun cnesHom xenesbl:
cMHApoM cyxoro rnasa (H04.1)

OcTpbIt aTONNYECKNIN KOHBIOHKTUBUT
(H10.1)

BonesHn cocyaucton
0060/I0UKM 1 CETUATKMN
(H30-H36)

[lereHepauua Mmakynbl 1 3afHero
nontoca / lerenepauna KyHta—tOHnyca

HacnepcteeHHble peTrHanbHble
anctpodum (H35.5)

[unabetnueckas petnHonatua (E10-E14
C 06LMM yeTBepTbIM 3HaKoM .3) {[lna-
6eTnyecKuin MakynapHblin otek} (36.0)

3puTenbHble pacCcTPONCTBa
n cnenota (H53-H54)

PLA2GS5 (Sergouniotis et al., 2011),
PLA2G6C (Kmoch et al., 2015)

bonesHn,
XapaKTepu3yloLimeca
NOBbILUEHHbIM KPOBSAHbIM
nasnenuvem (110-115)

ScceHUmanbHas (NepBrYHas) rmnepTex-
3uA {nepsunyHas runepToHua} (110)

TunepTeH3nBHaA 6onesHb cepaua
(rmnepToHMYeckan 6onesHb ceppua
C I'IpGI/IMW.LlECTBeHHbIM nopaxeHnem
cepaua) (I111)

Mwemnueckasn 6onesHb
cepaua (120-125)

PLA2G2A (Exeter et al., 2012),

PLA2G4A (Hartiala et al., 2012),

PLA2GS5 (Ishikawa et al., 2005),

PLA2G7 (Serebruany et al., 1998; Zhang M.M. et al., 2019;
Tao et al.,, 2020; Sun L. et al., 2021)

Nwemnyeckasn 6onesHb cepaua
(120-125)

PLA2G2A (Kugiyama et al., 1999; Mallat et al., 2010),
PLA2G4A (McHowat et al., 1998),

PLA2G5 (Mallat et al., 2010; Vargas-Alarcon et al., 2014),
PLA2G7 (ladecola, Alexander, 2001; Sun L. et al., 2021),
PLA2G10 (Mallat et al., 2010),

PLA2G15 (Packard et al., 2000)

Opyrve 6onesHu cepaua
(130-152)

PLA2GG6E (VIE) (PNPLA2Q) (Fischer et al., 2007),
PLA2G7 (Ichihara et al., 1998)

PLA2G4B (Moon et al., 2017),
PLA2G6E (Moon et al., 2017)

LiepebpoBackynsapHble
60ne3Hu (160-169)

WHdapKT mo3ra (nwemmyecknin
nHcynbT) (163)

PLA2G2A (Smith et al., 2021),
PLA2G7 (Satoh et al,, 1992; Liu Y. et al,, 2021)

bonesHwn aptepuia,
apTepuon 1 Kanuniapos
(170-179)

Atepocknepos (170)

PLA2G2A (Menschikowski et al., 1995; Hurt-Camejo et al.,
2001; Murakami et al., 2011; Sun C.-Q. et al., 2016),
PLA2G3 (Sato et al., 2008),

PLA2G5 (Quach et al,, 2014),

PLA2G7 (Macphee, Suckling, 2002; Cojocaru et al., 2010),
PLA2G10 (Gora et al., 2009)
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I.I. Turnaev, M.E. Bocharnikova
D.A. Afonnikov

Human phospholipases A2:
a functional and evolutionary analysis

MpopgonkeHne npunoxexua 4

lpynnbl 3a6oneBaHnin 3aboneBaHus
(ko MKB yka3aH B ckobkax) (ko MKB yka3saH B cKobKax)

lpunn n NHeBMOHKA MHeBMOHMA 6e3 yToOUHeHnA PLA2G2A (Masuda et al., 2005),
(J09-J18) B036yguTena (J18) PLA2GS5 (Hurley, McCormick, 2008)

Opyrue 6one3Hn BePXHNX XPOHWUYECKNI CUHYCUT
AbIXaTeNlbHbIX NyTen {B cTaTbe «XPOHNYECKNIN PUHOCKHYCUT»}
(J30-J39) (J32)

XpoHunyeckme 6onesHmn [pyras xpoHnyeckas 06CTPYKTNBHaA
HUXKHUX ObIXaTeNIbHbIX neroyHas 6onesHb (J44)

nyTed (J40-J47) Actma (J45) PLA2G2A (Calabrese et al., 2000; Hallstrand et al., 2011),

PLA2G2D (Quach et al.,, 2014),

PLA2G4A (Sokolowska et al., 2007, 2010),

PLA2G5 (Munoz et al., 2007),

PLA2G7 (Tsukioka et al., 1996; Kuczia et al., 2019),
PLA2G10 (Hallstrand et al., 2011; Henderson et al., 2011)

[pyrve pecnmpatopHble CYHAPOM pecnunpaTopHoro PLA2G2A (Nakos et al., 2005; Kitsiouli et al., 2009),
60s1e3HU, NopaxkatoLme paccTpoinicTga (anctpecca) y B3pocnioro  PLA2G5 (Ohtsuki et al,, 2006; De Luca et al,, 2011b),
rnaBHbIM 06pa3om {OcTpbili pecnvpaTopHbIN AUCTpecc- PLA2G7 (Grissom et al., 2003),

VNHTEPCTULMANbHYIO TKaHb cnHgpom (OPAC, ORDS)} (J80) PLA2G10 (Touqui, Alaoui-El-Azher, 2001),

(J80-J84) aiPLA2 (peroxiredoxin 6) (Yang D. et al., 2018)

bone3Hn nuwesoga,
XKenypka v aBeHaguaTu-
nepcTHom Kuwkm (K20-K31)

Mocdonunaszbl A2, BOBReUEHHble B pa3BuUTHe 3aboneBaHns

MenTrnyeckan A3Ba HEYTOUHEHHOW
nokanusauum (K27)

Monwun xenynka v aAeHaguatunepctHon PLA2G4A (Umeno et al.,, 2010)
Kuwkm (K31.7)

HenHdeKUnoHHbIN aHTepuT  BonesHb KpoHa (pernoHapHbIi PLA2G2A (Minami et al., 1992-1994),
n konut (K50-K52) 3HTepuT) (K50) PLA2G4A (Brooke et al., 2014),
PLA2G7 (Kald et al., 1996)

PLA2G2A (Minami et al., 1992-1994; Haapamaki et al., 1997);
PLA2G2E (Yang S.-K. et al.,, 2013; Quach et al., 2014)

Opyrve 6onesnHn
KunweyHunka (K55-K64)

BonesHun GptownHbI
(K65-K67)

PLA2G6D (Romeo et al., 2008; Yuan et al., 2008; Tian et al., 2010;
ZhangY. et al,, 2018)

PLA2G6D (Stickel et al., 2011; Krawczyk et al., 2011;
Trepo et al., 2011a; Buch et al., 2015; Kupcinskas et al., 2017)

*KnpoBsas neveHb (aereHepauus
rneyeHu), He KNaccuPprLMpPoBaHHas
B ApYruX pyopurikax {HeankoronbHas
»KupoBas 60ne3Hb NeyeHy; cTeaTos
neuexun} (K76.0)

PLA2G6D (Rotman et al., 2010; Trepo et al., 2011b;
Kupcinskas et al., 2017)

PLA2G6D (PNPLA3) (iPLA2¢) (Romeo et al., 2008;

Hotta et al., 2010; Rotman et al., 2010; Speliotes et al., 2011;
Trepo et al., 2011b; Hernaez et al., 2013; Kitamoto et al.,, 2013;
Wang X. et al., 2016; Chung et al., 2018; Namjou et al.,, 2019),
PLA2G7 (Colak et al., 2012)

BonesHu xxenyHoro nysbips, PLA2G2A (Buchler et al., 1989b; Talvinen et al., 2009),
XKenueBbIBOAALLMX MyTel PLA2G1B (Kurihara et al., 1995; Phillips et al., 2016)

?Kggnr;l)ynowom menesel [pyrue XxpoHnyeckmne NnaHKpeaTnTbl PLA2G1B (Ewers et al., 2022),

— —

(K86.1) PLA2G7 (Ma et al., 2017)
LepmatnT 1 a3K3ema Atonuyeckuin fepmatut (L20) PLA2G2A (Quach et al., 2014),
(L20-L30) PLA2G2F (Murakami et al., 2002)
ManynocksamosHbie Mcopwas (L40) PLA2G2A (Forster et al., 1985),

HapylweHwua (L40-L45) PLA2G2F (Yamamoto et al., 2015),
PLA2G4D (Cheung et al,, 2016),

PLA2G7 (Kiluk et al., 2020)
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lpynnbl 3a60oneBaHnin
(kop MKB yka3aH B ckobkax)

3aboneBaHuA
(ko MKB yka3aH B ckobkax)

®ocdonunasbl A2, BOBNEUEHHble B pa3BuTyrie 3aboneBaHus

KpanuBHuua n sputema
(L50-L54)

BbonesHu npupgaTtkos KoXum
(L60-L75)

ApTtponatum (M00-M25)

PeBMaTOMAHbBI apTPUT HEYTOYHEHHDIN
(M06.9)

PLA2G2A (Pruzanski et al., 1988; Jamal et al., 1998;
Leistad et al., 2004; Masuda et al., 2005),

PLA2G2F (Urazov et al.,, 2022),

PLA2G4A (Leistad et al., 2004),

PLA2GS5 (Leistad et al., 2004; Masuda et al., 2005;
Boilard et al., 2010),

PLA2G10 (Masuda et al., 2005)

CucteMHble nopaxeHna
COG,D,VIHI/ITEJ'IbHOI;I TKaHWn

CnmM3NCTO-KOXKHBIV NMMOOHOLYNAPHBIN
cmHapom (Kaeacakum) (M30.3)

(M30-M36)

TnomepynspHble 6one3Hn
(NOO-N08)

[MoyeyHadA HeOCTAaTOUYHOCTb
(N17-N19)

XpoHuyeckasn 6051e3Hb noyek
HeyTouHeHHasA (N18.9)

BonesHn My>cKnx nonoBbIx
opraHoB (N40-N51)

PLA2G2A (Takayama et al., 1991),
PLA2G8A/PLA2G8B (Selvam et al., 2019),
PLA2G10 (Sato et al., 2011)

OTeku, npotenHypua
N rmnepTeH3nBHble

PLA2G2A (Pulkkinen et al., 1993),
PLA2G7 (Besenboeck et al., 2016)

paccTpoincTBa BO Bpems
6epemMeHHOCTI, POfOB

1 B NOCNIEPOLIOBOM Nepuroae
(010-016)

[MnepTeH3nA y MaTepu HEYTOYHEHHas
(O16)

MegunumHcKasa nomoLlb
MaTepu B CBA3N C COCTOAHU-
€M M/ofAa, aMHNOTYeCKoM
NONOCTN 1 BO3MOXHbIMM
TPYAHOCTAMM poaopaspe-
weHuns (030-048)

MnaueHTapHble HapyleHuns (043)

PLA2G6A (Beharier et al., 2020)

OCnoXHeHns poaos
1 popopaspeLleHns

MpexpeBpemeHHble poAbl
1 popopaspetueHue (060)

PLA2G2A (Pulkkinen et al., 1993),
PLA2GA4D (Liu G.-J. et al,, 2017)

(060-075)

[bixaTenbHble 1 ceppeyHo-
cocyAmnCTble HapyLLeHus,

[bixaTenlbHOE PaccTPONCTBO
y HoBOpOXeHHoro (ancTpecc) (P22)

PIA2G5 (De Luca et al., 2013),
PIA2G10 (De Luca et al., 2013)

XapaKTepHble Ansa nepu-
HaTafbHOro Nnepuoaa
(P20-P29)

HeoHaTtanbHasa acnmpawuma MekoHnA
(P24.0)

Opyrue BpoxXaeHHble
aHomanuu (Mopokum
pa3suTKA) mo3ra (Q04)

[pyrue penyKunoHHbie fepopmaLim
mosra (JluzsHuedanus) (Q04.3)

CYMNTOMBI 1 NPU3HAKMK,
OTHOCSALMECA K CUCTEME
NMLLEBAPEHMNSA N GPIOLIHOWA
nonoct (R10-R19)

lenatomeranvs u cnneHomeranus,
He KnaccuduumpoBaHHbIe B APYrrX
py6pukax (R16)

TpaBmbl, 3axBaTblBatoLMe
HecKonbKo obnacTeii Tena
(T00-T07)

MHOKeCTBEHHble TpaBMbl
HeyTouHeHHble (T07)

Tepmuyeckmne n xummyeckme
oxoru (T20-T32)

Tepmuyeckre 1 XMMUYECKrEe OXOoru
HeyTOUYHeHHoW nokanusauuu (T30)
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I.I. Turnaev, M.E. Bocharnikova Human phospholipases A2:
D.A. Afonnikov a functional and evolutionary analysis

OKOHYaHue npunoXxeHua 4

lpynnbl 3a6oneBaHnin 3aboneBaHua ®ochonunasbl A2, BoBNeUeHHble B pa3BuTue 3aboneBaHmns
(ko MKB yka3aH B ckobkax) (kog MKB yka3saH B ckobKax)

Tokcunueckoe Tokcnueckoe fencTemne apyrux PLA2G2C (Konkel, 2015),

NenCTBUE BELLECTB, HeopraHmyeckmx BewecTs (T57): PLA2GA4C (Argos et al., 2015)

npenmyLecTBeHHO MblwbsaKa 1 ero coeanHeHunn (T57.0)

HeMeaULNHCKOTo

Ha3HayeHuA (T51-T65)

[pyrvie n HeyTOUYHeHHble AHadunakcus - AHadbunakTMyecknin PLA2G7 (Vadas et al., 2008; EcakoBa 1 gp., 2015)
3¢bdeKTbl BO3aeNncTBmA LLIOK HeYTOUHEeHHbIN (T78.2)

BHELLHX NpUHnH AHrnoHeBpoTuyeckuii otek (178.3) PLA2G4A (Escobar et al,, 2021)

(T66-T78)

BpemeHHble 0603HaueHnss  COVID-19, Bupyc naeHTrdULMpoBaH PIA2G2A (Bock, Ortea, 2020; Snider et al., 2021),
HOBbIX ANArHO30B (U07.1) PIA2G4A (Bock, Ortea, 2020; Theken et al., 2021),
HEACHOW 3TNONOrNn PLA2G7 (LiY.etal., 2021a)

v ANA NCnonb3osaHns CocTtosiHme nocne COVID-19 (U09) PIA2G4C (Bohnacker et al., 2022)

B L‘pe3Bb|L|al7|Hb|X CVlTyaLlMﬂX .......................................................................................................................................................................................
(U00-U49) MynbTMCUCTEMHBIN BOCNANNTENbHbIN PLA2G2A (Diorio et al., 2021)

cMHApoM, cBasaHHbI ¢ COVID-19
HeyTouHeHHbIN {MIS-C} (U10.9)

Cnucok nuTepaTypbl, UCMOMIb30BaHHOW Npu popmupoBaHum NMpunoxxkeHus 4
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MpunoxeHue 5
benkoBble nocnegoBaTenbHOCTN roMosioroB PLA2 y XXMBOTHbIX

>Hom NP 056530 2 Gr3
MGVQAGLFGMLGFLGVALGGSPALRWYRTSCHLTKAVPGNPLGYLSFLAKDAQGLALTIHARWDAHRRLQS
CSWEDEPELTAAYGALCAHETAWGSFIHTPGPELQRALATLOSQWEACRALEESPAGARKKRAAGQSGVP
GGGHQREKRGWTMPGTLWCGVGDSAGNSSELGVFQGPDLCCREHDRCPONISPLOYNYGIRNYRFHTISH
CDCDTRFQQCLQONQHDSISDIVGVAFFNVLEIPCFVLEEQEACVAWYWWGGCRMYGTVPLARLQPRTEYN
ASWSSRATSPTPSSRSPAPPKPROKQHLRKGPPHQKGSKRPSKANTTALQDPMVSPRLDVAPTGLQGPQG
GLKPQGARWVCRSFRRHLDQCEHQIGPREIEFQLLNSAQEPLFHCNCTRRLARFLRLHSPPEVTNMLWEL
LGTTCFKLAPPLDCVEGKNCSRDPRATIRVSARHLRRLOQRRHQLODKGTDERQPWPSEPLRGPMSFYNQC
LOLTQAARRPDRQQKSWSOQ

>Pon_XP 002831066 2 Gr3
MGVLAGLFGMLGFLGGSPALCWYRTSCHLTKPVPGNPLGYLSFLAKDAQGLALTIHARWDAHRRLOACSWE
DEPELTAAYGALCAHETARGSFIHTPGPELQRALATLOSQWEACQAPEESPAGARKKRAAGQSGVPDGGP
QREKRGWTMPGTLWCGVGDSARNSSELGVFQGPDLCCREHDRCPONISPLOYNYGIRNYRFHTISHCDCD
IRFOQCLONQHDSISDIVGVAFEFNVLEIPCEVLEEQEACVAWYWWGGCRTYGTVPLARLOPRTEFYNASWS
SRATSPTPSSQSPAPPKPRQKQHLRKWPPQOKGSKHPSKTNTTALQDPMVSPRLDVAPTGLQGPORGLKP
QGARRVCRSFRRHLDQCEHQIGPQEIKFQLLNSAQEPLFHCNCTCRLARFLRLHSPPEVTNMLWELLGTT
CFKLAPPLDCVEGKDCSRDPRATIKVSARHLRKLOQRRROLODKGTDERQPWPSEPLRGPVSFYNQCLQLT
QAARRPDGQQKSWSQ

>>Mus NP 766379 2 Gr3
MGVLGVLLGVLAFLEGSHTRHWDSTSCHLVQPIPGNPLGSLSFLGKDAQGLALFQAFWDTHHRLQVCIRQ
DESELITAFRALCAHEPLQHSFIQTPGPALQRALATLQSQWEACQRSQDSPTGAREKRAIEQSGAPDREH
RRRRRGWTIPGTLWCGVGNSAENASELGVFHGPDLCCREHDQCPQTISPLOYNYGIRNFRFHTISHCDCD
ARFQQOCLRSQGDSISDIMGVAFFNVLEIPCEVLKEQEACVAWNWWGGCRAYGSTPLAHLRPRTYYNASWK
AEATSYTPSPQSPAPSKHPQKRGPOQTQARRHSTTTTTPFQTPAISSRPDMI PRGQPGVPHLGFQDGPKH
QSAHRVCRSLRHLDQCEHQIKPQETKFHLLNSAQMPLFHCDCTRRLARFLRLHSPPAGTDKVWDLLGTTC
FKLAPQLDCAEGKGCSRDHRAIKVSARHLORLHKSRLHFRDKGTGGALAQPVEPPGSTMSFYSQCLQVTQ
ATIWRRRGOKKEWSS

>Rat NP 001099485 1 Gr3
MGVLGILLGVLAFLGVVPEGSHTLHWDSTSCHLVRSISGSPLGSLSFLGEDAQGLALFQALWDAHHRLQV
CIRQDESELIAAFRALCAHEPLRHAFIHTPGPELQRALATLQSQWEACRRSEASPTGAREKRETEHRGAP
AGEHQRRRRGWTIPGTLWCGVGNSAENASELGMFHGPDFCCREHDQCPQTISPLOQYNYGIRNFRFHTISH
CDCDARFQQCLRSQGDSIADIMGVAFFNVLEIPCFVLKEQETCVAWHWWGGCRTYGSLPLAHLQPRTYYN
ASWKAEATPLTPSPQSPAPSWKRGPQQTPARHHSTTTVTPLQTPAISSRPDMMIPRGQPGVSHPGLQDGP
KRQGAHRVCRSLRHLDQCEHQIKPQETKFHLLNSAQTPLFHCNCTRRLARFLRHHSLPANTNKVWELLGT
TCFKLAPQLNCPEGKGCSRDHRAIKVSARHLQRLHONGLHFWDKGTGEVLAQPLEPPGTLMSFYSQCLQL
TOAIWRPGGQKKEWSS

>Bos NP 001074379 1 Gr3
MGVLVVLLGVLSFLGRTLGGSPALHWDSTSCHLARPIPGRPLRSLSFLGKDAQGLALFHAHWDGHGRLQV
CSRQDEPELTAAYGALCAGEITRGSFIHTPGPELQRALATLOSQWEACRGPAESPAGTREKRAAGONGVP
GIGRQWVKRGWTVPGTLWCGVGDSAGNSSELGVFQGPDLCCREHDRCPHNVSPFQYNYGIRNYRFHTISH
CNCDARFQQCLQDQRDSVSDIMGVAFFNVLAIPCFVLEEQEACVEWYWWGGCRRYGSVPFARLQPRTEYN
ASWSSPATSLTPSPONPALSRPQPMQHPOQWPSEWKESKSPSKTNATALQAPVASPGSDRASTVQLEVTH
PGFQGTTGGRKPPGAHRACRSFRHLDQCEHQIGPQETKFQLFNSAHEPLFHCNCTRRLARFLRLHGPPVG
ASMLWELPGMTCFKLAPPLDCAEGKGCPRDPRAFKVSARHLLRLOQRRLOLQGTGTDNGQVWPSEDQGAP
ISFYNRCLQLT

>Sus_XP 003133023 2 Gr3
MGVLVVLLGVLSFLGRTLGGSPALHWDSTSCHLARPIPGRPLRSLSFLGKDAQGLALFHAHWDGHGRLQV
CSRQDEPELTAAYGALCAGEITRGSFIHTPGPELQRALATLOSQWEACRGPAESPAGTREKRAAGONGVP
GIGRQWVKRGWTVPGTLWCGVGDSAGNSSELGVFQGPDLCCREHDRCPHNVSPFQYNYGIRNYRFHTISH
CNCDARFQQCLQDQRDSVSDIMGVAFFNVLAIPCFVLEEQEACVEWYWWGGCRRYGSVPFARLQPRTEYN
ASWSSPATSLTPSPONPALSRPQPMQHPOQWPSEWKESKSPSKTNATALQAPVASPGSDRASTVQLEVTH
PGFQGTTGGRKPPGAHRACRSFRHLDQCEHQIGPQETKFQLFNSAHEPLFHCNCTRRLARFLRLHGPPVG
ASMLWELPGMTCFKLAPPLDCAEGKGCPRDPRAFKVSARHLLRLOQRRLOLQGTGTDNGQVWPSEDQGAP
ISFYNRCLQLT

>Gal XP 015130838 2 Gr3
MHWARRSARPRAGLGRGLGHVSGAGSPTERRVGPRGEGQSGGGRGAVISQTQPNSAVPGALAVGRAAARG
CEHSLGTGAGCTWRAQGTRGSPRACRGAGPPHPLGDPAGAAWQPRDLRDIEGGAGPPRHCGFCPSCATAE
PRCGAAKPRAVPPPPPPPAVPAPRGAPRSQRCATREGSHAPGGAGRGRARRGPISARSAGGGAGLKAAAA
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AGGARGMWARAVLAGAALLAACARAWPGGAVCAHRVVAAGGARYAAFLSAGPGPPALVEGAWGGRGKLRG
CWARRDPRVLRAFLAACARRPSAAPAPALRRDVAALWRRRAACAEPAPHRGSRRRRRGWTVPGTLWCGAG
DSAGNSSELGTGLFRDPDRCCREHDRCGAQIAALQFNEFGIRNYRPHTVSHCDCDAAFRRCLRALNDTISD
LIGVTFFDLLEVPCFVLRRAEQCVRWHWWGGCERYAVVPMATMVRQSPYGTVAPAAVGSSACGAQPGAVG
AAERCEAVPASAAGGRRGLGRLCRAYRHLDRCEHRIAPREAKYGLRNGGARTLFHCNCTRRMVRSLRRAR
GPGGVEPPLLAERIAARCFVLEPQPECGTERRSGGCVTEARAVLIRARHLRTTLRRRGAERREWDAQESG
GDALYERCRRVALEQGMGAPQHPAPR

>Ano XP 016852564 1 Gr3
MAHARLFLAAALLTWGLARGSRDPEAGLTRVRRGWTMPGTLWCGAGHSAGNESDLGVFQGPDVCCREHDH
CEAQIPALGYRYGKRNLRLHTISHCDCDSRFRRCLMSLNDAISNLIGASFENLLEVPCFVLEESEECIEW
HWWGGCKEYGPVPLAHLVQQOSHYQPPVPTTQQPSLATRPSPHGRRRGKGRKRRPHLEPASASAPALTPAH
SOQAHWHQPSPAATASGLAPRLGTPFQTDQLKTTTVGILPTEASKVQKEGASLDAGRRSSAIIPGSRDTAQ
SCSCYRRLDQCPYWIGPHEIKYQLHNMDSRTLFHCNCTRRLARFMRRMKGLNEVEGQVLSDYVSTSCFEVL
ETPPECRNGQQQQOPNCIGVGRARLSPARHLTNQLTDKLWGSSLKVKRQEQRPPHRPLRLESKCRQLARAA
RHVVPHQT

>Xen XP 041421615 1 Gr3
MAARMELGISVLLVGLLMISDCVTGKKAGARYKRGLTMPGTLWCGAGSSADNFTNLGIFNGADLCCREHD
HCSHQIEAFQFLYGMRNYRLHTVSHCDCDQRFRLCLHALNDTISTLVGIMFFNILEMPCFSLKEEEQCME
WEWWGGCKKSDLVPKAELQKQAVENYTHPSGLQASTIASLHGDTLAPTSPRYTQAPLVEFSTVEFGGIAKKRR
RLLKNKLOQGYTFKGFQKFRERDSQKNSERDNQDLPDKANLIPKVSNVHTOQKHKQKWTEINSLRHTDTLSQ
EQGEATKAQQIGAESALALKTKVSKDSAYRDMEEETLKHKHKEKDRSKRKQRARRMKKQRRSSPGKTRNL
INNPSNGSGEVTPMYRAK

>Api XP 016768685 2 Gr3
MLTTARVRLFHRMLAVFLLLIPTLWGDETEASVLVADTTMSRMVELNADAPEFCALYTDRGVIQKMVLGAD
PKKVROQMSSNLVADLEETCKASRDKGKNQPAGGGLIYPGTKWCGPGTLAKSYDELGHHAAEDACCREHDH
CPITISPKECIHGICNNSPEFTRSHCDCDAKFRRCLONLNSEVANTLGALFENVIQVTCFKERRPCSQWQS
CLLVWMNSTRYEYINSPRDYYTYKMFEFYKMLOTMREILKQKQLSSWHMSED

>Dro AAM52696 1 Gr3
ATISYGHRTLKKRKAERKQTELNTMWIANERTICALMPLVILATWQLCLLPGTDAKHLAIRLRDPQSEIES
ETVPLAHVHSHSHTDESGVRGAAAVHRRERRQLSDWLIAPNTRWCGRGNLANGTYNDLGGASKADKCCRK
HDHCKMWIDGMSNRYDLEFNYRPYTLSHCSCDLRFRTCLKMAGDEDANAIGKLFENVVQTQCFGLKAETVC
VORGGSGKETDPCLKEEVRHKAFLRDNKRF

>Argi KAF8767946 1 Gr3
MISRRLROWVTLLLLTAATTGETRHPPWLRTIGNDFVCTRVLPDGEVERRIQKGRISATIETTVELPPEST
DSPYFSTSSQAREYQILTLLQVTDGRHFIQLIYDSGWELRDCEYLKSAKSVDEFFEAFAADINCPQQKQF
LNETRSPTNDEGNLDIVKPDVTDYGALRRECRNLHKKVREMTLHSNHHGLORLKRDLFLYPGTNWCGSGS
NARKFNELGYNAAADRCCRDHDHCPYTIEGFTSQFNFENFRFHTISHCDCDERFRACLKLSGTAAGNMVG
KLFFNVVQTKCFLFKHVKKCTKRSWWGKCLKYEKDKTAFLRDALKY

>Ixo XP 029846875 2 Gr3
MTFVRALLLTATALTALSASEKSLYHWSEDVPGFSRTRVLSDGERERRVHYGRLTAVETSVDLDQDNALV
LROQVSDGSSFLQLILNRHQELVDCEYLKDPRAVSRFFRNLAEDFACAEHRSSLHRGNGSVLCELSSLSTP
PSTNDTFRLIRSARDVGADWKELLDLRLLRRKCRKLHRQIRLALREQQGTAGKSHPDETSVDTEDYAESP
DVGSNQVEVPTAPKTSFQLLRKKRDLEFLYPGTNWCGSGNSARKFTELGVNARADRCCRDHDHCPFTIEAF
KKKFHLENYRFHTVSHCECDERFRSCLKMGNNAASHMVGKLYENIVQTKCFTFKKQDVCHRRSWWGKCVQ
RGREKVALLRDGMSF

>Hom NP 000919 1 GrlB
MKLLVLAVLLTVAAADSGISPRAVWQFRKMIKCVIPGSDPFLEYNNYGCYCGLGGSGTPVDELDKCCQTH
DNCYDQAKKLDSCKFLLDNPYTHTYSYSCSGSAITCSSKNKECEAFICNCDRNAAICFSKAPYNKAHKNL
DTKKYCQS

>Pon XP 002823895 2 GrlB
MKLLVLAVLLTVAAADSGISPRAVWQFRKMIKCVIPGSDPFLEYNNYGCYCGLGGSGTPVDELDKCCQTH
DNCYDQAKKLDSCKFLLDNPYTNTYSYSCSGSVITCSSKNKECEAFICNCDRNAAICFSKAPYNKAHKNL
DNKKYCQS

>Mus NP 035237 1 GrlB
MKLLLLAALLTAGAAAHSISPRAVWQFRNMIKCTIPGSDPLKDYNNYGCYCGLGGWGTPVDDLDRCCQTH
DHCYSQAKKLESCKFLIDNPYTNTYSYSCSGSEITCSAKNNKCEDFICNCDREAAICFSKVPYNKEYKNL
DTGKEC

>Rat NP 113773 1 GrlB
MKLLLLAALLTAGVTAHSISTRAVWQFRNMIKCTIPGSDPLREYNNYGCYCGLGGSGTPVDDLDRCCQTH
DHCYNQAKKLESCKFLIDNPYTNTYSYKCSGNVITCSDKNNDCESFICNCDRQAAICFSKVPYNKEYKDL
DTKKHC
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>Sus_NP_001004037 1 GrlB
MKFLVLAVLLTVGAAQEGISSRALWQFRSMIKCATPGSHPLMDFNNYGCYCGLGGSGTPVDELDRCCETH
DNCYRDAKNLDSCKFLVDNPYTESYSYSCSNTEITCNSKNNACEAFTCNCDRNAATCFSKAPYNKEHKNL
DTKKYC

>Bos NP_777071_2 GrlB
MRLLVLAALLTVGAGQAGLNSRALWQFNGMIKCKIPSSEPLLDFNNYGCYCGLGGSGTPVDDLDRCCQTH
DNCYKQAKKLDSCKVLVDNPYTNNYSYSCSNNEITCSSENNACEAFTCNCDRNAATCFSKVPYNKEHKNL
DKKNC

>Can_NP_001003320 1 GrlB
MKFLVLAALLTVAAAEGGISPRAVWQFRNMIKCTTPESDPLKDYNDYGCYCGLGGSGTPVDELDKCCQTH
DHCYSEAKKLDSCKFLLDNPYTKIYSYSCSGSEITCSSKNKDCQAFTICNCDRSAATCFSKAPYNKEHKNL
DTKKYC

>Gal NP 001138961 1 GrlB
MKTLGVLFLLSAVAATAATSPRALWEFRSMIKCATPHSHPFLRFDDYGCYCGLGGSGTPVDELDRCCQAH
DHCYSEAQNKTICSSTLDTPYTEIYKYSCKDEEITCSSSNNECEMFVCNCDRTAAMCFSKAPYDPAHHRL
DKKKYCTS

>Ano_XP_ 003226051 1 GrlB
MNLLILFALATVGMAHSALPRNLWQFRNMIKCTMPSSDPLKDYNNYGCYCGLGGSGTPVDYLDTCCQTHD
ECYSAAKKHPNCKFILDNPYTKTYAYSCSDTETTCSEKNNECEAFTCNCDRNAATCFSGAPYNKDYKNLD
TSKHCK

>Aphi_ Q9DF56 1 GrlB
MNPAHLLVLSAVCVSLLGASSTPPQPLNLLOFNYMIQCTIPGSRPFLDYMDYGCYCGTGVAGHPVDELDR
CCQTHDLCYSKAEEQPKCSSLLNSPLMKKYSYTCSGGTLTCNDDNDECGAFTCNCDRAART CFAGAPYNK
ENKELDIATRCQ

>Xen NP 001120440 1 GrlB

MILRVLALLLAVSFASAATNTRNLWQFRNI IKCVIPSSDPYFDYNDYGCYCGIGGSGTPVDALDRCCQTH
DKCYSDSKGHCNGILDSPYTELYAYTCSGTSVTCSSSNNACEKFICDCDRNAATCFSRAGYNSAYKNLDK
KKFC

>Dan_NP_001107095 1 GrlB
MNTFLSLVVLSTSLPTLLATLDYRALWQFRAMILCTIPDSWPALDYADYGCYCGKGGSGTPVDELDRCCQ
VHDQCYSDSWQHDDCWGILDNPYTETYSFACDKPAKTVSCNADKNRPCEMF ICECDRTAAHCFAQAGYNP
EYEHYPSKNCK

>Dro_ACD99484 1 GrlB
SSSAQSGGQLEFLDANMLWIMGLVVAAVRLNGQASGAANVTVIEDIRSAFRGVTNDTELLNHT I PEMYGA
SMRSANPSFVFKMPSKSNGGGDDFELLTMQRSDFAEPTFPNTSQSATATDSPSTIPPETSVKTSLMVSPQ
QDWQOMGL.DGWTGELKPPVASLEQDHRDTRPPTSWONSYPHDE TRLEFONHHFDGRVTDIRVITQTTSKP
AEMEDLMNVONVY TARVNDPFGYSMKWSFTNDSSREKELLPEGDRGKRDVARLYSMTKCSTGCDPLIYKG
YGCYCGFGGHGVPADGTDRCCRVHDKCYGQSNCISYLEYFVPYVWKCYRGKPLCAVDHGEFGGPDSCAAR
LCQCDLRLSRCLKRYYCPHRRSTCHSSRSRRLONLIFFD

>Api XP 006559708 2 GrlB

MNRKRTILVFIFHGFDXRMIHHRRIFLIFLSLVIFVTRI PCYESRARNTPNTQKLIRNRE T YKLYENKPS
SNYTENNWGKKTLOFEQNDERWDS T SMQKENTY THEFPSVNFTYNNTKNNRT LMYNEQSL.THKRFKRGV T
HLYNMVVCATGCNPLAYKGYGCYCGFLGSGYVIDGIDRCCKMHDWCYDATECPVFSGYFIPYYWRCYRGH
KPVCAVEHGNWGGSGSCAQRLCECDRSFAECLKRY PCPTTKAVCTSSPWRLVONLFMIM

>Hom AAH05919 1 Gr2A
MKTLLLLAVIMIFGLLOAHGNLVNFHRMIKLTTGKEAALSYGFYGCHCGVGGRGS PKDATDRCCVTHDCC
YKRLEKRGCGTKFLSYKFSNSGSRITCAKQDSCRSQLCECDKAAATCFARNKTTYNKKYQYYSNKHCRGS
TPRC

>Pon_XP_ 002811439 1 Gr2A
MKTLLLLAVIMIFGLLOAHGDLVNFRKMIKLTTGKEASLSYAFYGCHCGVGGKGS PKDATDRCCVTHDCC
YKRLEKRGCGTKFLSYKFSNKGSRITCAKQDSCRSQLCECDKAAANCFARNKTTYNKKYQYYSNKHCRGS
TPRC

>Mus NP_001076000 1 Gr2A
MKVLLLLAASTMAFGSTQVQGNTAQFGEMIRLKTGKRAELSYAFYGCHCGLGGKGS PKDATDRCCVTHDC
CYKSLEKSGCGTKLLKYKYSHQGGQT TCSANQNSCOKRLCQCDKAAAECFARNKKTYSLKYQFY PNMFCK
GKKPKC

>Rat AAK52061 1 Gr2A

MKVLLLLAVVIMAFGSTQVQGSLLEFGQOMI PFKTGKRADVSYGFYGCHCGVGGRGS PKDATDWCCVTHDC
CYNRLEKRGCGTKFLTYKFSYRGGRTSCSTNQDSCRKQLCQCDKAAAECFARNKKSYSLKYQFY PNKFCK
GKTPSC

>Bos NP_001069288 1 Gr2A
MKTLLLLAVIMAFALLQVHAHLWDFARMIKHTTGKGALLSYSAYGCYCGVSGRGSPKDATDRCCWAHDCC
YKKLKHHGCGTKFLNYNVS TRRGQTTCADQGVCRRIVCECDKKAALCFARNQKTYNKKLQYYRNSLCTGR
APQC
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>Sus XP 020953258 1 Gr2A
MSYPTLEHDMHRTHNLKTLLLLAVIMAFGLLQVQGNVLNFHKMIKLKTGKSPVPNYAFYGCYCGLGGKGS
PKDATDFCRHRCCAAHDCCYKQLKKRGCGTKLLSYKFVEYQGQTIGSEVTSDPETNHYKGKRDDHHWLAP
IMTHSQASVFRAGVPIRLGVAFLRGQGFCLPIKPQDDCRRRLCQCDKIAADCFARNLRTYNVKLQYYSNL
RCTGTAPKCRDSPGSGSLATQC

>Gal NP 001264843 1 Gr2A
MRNLLLALLLACGLPPARGSMLELERMIRVTTGKSALLSYSWYGCFCGIGGRGTPVDPTDTCCHAHDCCY
RRLRGGSCSPLITPYHFDVIDGNITCGDEQSWCKRETCLCDRAVASCFASALPSYNVSYRFYFKLRCRGS
KLQC

>Ophi ETE60513 1 Gr2A
MIQLSTVTYGLANFTNYGCHCGPGTQGLPVDAIDRCCHSHDCCYNKVEMYGCNPKVLNYQEFYAQRDKVKC
VKSRDRCEKMVCECDQKAASCFQKHLVTYNPQFRNLPVANCRAQRPFEC

>Xen KAE8594670 1 Gr2A
MVENALRLLFLGCLPIVLHSLSLVAIKCFHLPSLRVASQPQGACVLGQFLVVCPLVGSPRHPDGGQHLVS
VEGGGRRPARNLMQKFGDILWADSRSRAAGGNPRRRRRHVVGIGLDTMGSTHWVGPVLIGTQGSLLEFGH
MILLVTRRAPIRSYAFYGCHCGFGGQGPPTDEIDWCCHVHDCCEFGRTANMGCNPKWKRYDEFHFVNGTVTC
NSTENSECAQQACECDREAALCFKQHNDKYGWQYRVYGRHKCVGTAPEC

>Hom NP 001354898 1 Gr2C
MKVIAILTLLLFCSPTHSSFWQFQRRVKHITGRSAFFSYYGYGCYCGLGDKGIPVDDTDRHSPSSPSPYE
KLKEFSCQPVLNSYQFHIVNGAVVCGCTLGPGASCHCRLKACECDKQSVHCFKESLPTYEKNFKQFSSQP
RCGRHKPWC

>pPon_XP 024095556 1 Gr2cC
MKVIAVLTLLLSCSPTHSSEFWQFQRMVKHITGWSAFFSYYRYGCYCGLGGKGIPVDDTDSPSSPSGYEKL
KEFSCQPVLNSYQFHIVNGTVVCGCTLGPGASCHCGLKACECDKQSVHCFKESLPTYEKNFKQFSSRPRT
AAPTL

>Mus NP 032894 2 GrzC
MKGIAIFLVFIFYWTTSTLSSFWQFQRMVKHVTGRSAFFSYYGYGCYCGLGGKGLPVDATDRCCWAHDCC
YHKLKEYGCQPILNAYQFTIVNGTVTCGCTVASSCLCGQKACECDKQSVYCFKENLATYEKAFKQLEFPTR
POCGRDKLQC

>Rat NP 062075 1 Gr2C
MDLLVSSGMKGIAVFLVFIFCWTTSTLSSFWQFQRMVKHITGRSAFFSYYGYGCYCGLGGRGIPVDATDR
CCWAHDCCYHKLKEYGCQPILNAYQFATVNGTVTCGCTMGGGCLCGQKACECDKLSVYCFKENLATYEKT
FKOQLFPTRPQCGRDKLHC

>Sus_XP 020951133 1 Gr2cC
MPRHSFRGLLVPNAQRSGAETRSSIVLIVPSLLPLIFSLAVLAPTQSSFWQFQRMVKHITGWSALFSYYG
MYGYGCYCGLGGKGTPVDDTDSPSPPSGYERLKQLGCQPVLNGYQFHIVSRTVVCECALSPGASCLCGWR
ACECDKQYAYCFKENLPTYEKNFKHESGRACCGRHKLQCQERQGVP

>Bos DAA32246 1 Gr2C
MIPTAVRSRDQGLVERKSSTLSQDVRLSLSLRPVCTAQPGGHGPTVSKAPRLOQSPGTVPFRQRTSSGRA
LGNRGRCGRGASGRLSSSGMKVEFGVLVVFASCLMAPTHSSEFWQFQRMVKHITGRSAFFSYYGYGCYCGLG
GKGTPVDNTDRCCLAHDCCYERVKHLGCQPVLNGYQFRVVNGTVICECALGPGVSCLCGLRACECDTQSA
YCFRENLPTYEKNFKQLSSRPHCGKHRPQC

>Can_ XP 022269536 1 Gr2C
MSPAGALSVLRATPPTSSSAPPLPSLPWSSAGRGRCDPGASDPLVSSGMKAFGVLVVFASCLMSPAHSSF
WOFQRMVKHITGRSAFFSYYGYGCYCGLGGKGTPMDDTDRCCLAHDCCYGKLKQLGCQPVLNGYQFHIAN
GTVVCKCPLGPSVSCLCGLRACECDKQSAYCFRASLPTYEKNFKQLFSSRPRCGRRKLQC

>Hom NP 036532 1 Gr2D
MELALLCGLVVMAGVIPIQGGILNLNKMVKQVTGKMPILSYWPYGCHCGLGGRGQPKDATDWCCQTHDCC
YDHLKTQGCSIYKDYYRYNFSQGNIHCSDKGSWCEQQLCACDKEVAFCLKRNLDTYQKRLREFYWRPHCRG
QTPGC

>Pon XP 002811431 1 Gr2D
MELALLCGLVVMAGVIPIQGGILNLNKMVKQVTGKTPILEYWPYGCHCGPGGRGQPKDATDWCCQTHDCC
YVHLKTQGCGIYKDYYRYNEFSQGDIHCSDKGSWCEQQLCACDKEVAFCLKRNLDTYQKRLHEYWRPHCRG
QTPGC

>Mus NP 035239 1 Gr2D
MRLALLCGLLLAGITATQGGLLNLNKMVTHMTGKKAFFSYWPYGCHCGLGGKGQPKDATDWCCQKHDCCY
AHLKIDGCKSLTDNYKYSISQGTIQCSDNGSWCERQLCACDKEVALCLKQONLDSYNKRLRYYWRPRCKGK
TPAC

>Rat NP 001013446 1 Gr2D
MRLALLCGLLLAGITATQGGLLNLNKMVNHMTGKKAFFSYWPYGCHCGFGGKGQPKDATDWCCQKHDCCY
AHLKIDGCKSLTDNYKYSISEGVIQCSDQGSWCERQLCACDKEVALCLKQNLESYNKRLRYYWRPRCKGQ
TPTC
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>Sus NP 001231624 1 Gr2D
MELPLLCFLVAFAGVIPAQGGILNLNKMIKQVTGKVPFFSYWPYGCHCGIGGRGEPKDATDWCCHAHDCC
YSHLKGHGCRTHLDHYRYTEFSQGTVQCSDKGSWCERELCACDKGVAFCMKRNLDSYKKHLRYYWRPHCKG
QTPVC

>Bos_AAI02125 1 Gr2D
MGLSLLCALLVFAGVAPAEADILDLNEMVRQVTGKIPIFEFYSHYGCYCRKGGQGQPRDATDRCCREHDCC
YRHLKSDNCDISFDHYDYTFFQGKVQCSTKGSWCEQQLCACDKTLAFCLORNLNTYKNHLRRLSRCEGET
LACPPSS

>Can_XP 038513891 1 Gr2D
MEGDFQQLLQPSCPPAGTMELPLLCTLLVFAGVIPTQGGIMNLNKMIKQVTRKTPIFSYWEFYGCHCGPGG
RGOPKDATDWCCQTHDCCYEHLKLHRCRIHTNHYDYTEFSHGDIQCSDKGTWCEQQLCACDKEMVLCLQRN
LDSYQRHLRYYWRPHCRGQTPMC

>Ano XP 008123939 2 Gr2D
MTNKIALFEYTSYGCHCGLGGRGQPRDATDRCCFTHDCCYGKLKDCKTTTDKYKYTIKDGVITCGEGTSC
EKQICECDKAAALCFKDNLKTYDEKYREYLDTQCNEKPPSC

>Hom Q9NZK7 1 Gr2E
MKSPHVLVFLCLLVALVTGNLVQFGVMIEKMTGKSALQYNDYGCYCGIGGSHWPVDQTDWCCHAHDCCYG
RLEKLGCEPKLEKYLFSVSERGIFCAGRTTCQRLTCECDKRAALCFRRNLGTYNRKYAHYPNKLCTGPTP
PC

>Pon XP 009232505 2 Gr2E
MKPPHVLVFLCLLVALVTGNLVQFGVMIEKMTGKSALQYNDYGCYCGIGGSHWPVDQTDWCCHAHDCCYG
HLEKLGCEPKLEKYLFSVSKRGIFCAGRTTCQRLTCECDKRAALCFRRNLGTYNCKYAHYPNKLCTGPTP
PC

>Mus NP 036174 1 Gr2E
MKPPIALACLCLLVPLAGGNLVQFGVMIERMTGKPALQYNDYGCYCGVGGSHWPVDETDWCCHAHDCCYG
RLEKLGCDPKLEKYLEFSITRDNIFCAGRTACQRHTCECDKRAALCFRHNLNTYNRKYAHYPNKLCTGPTP
PC

>Rat XP 038965607 1 Gr2E
MIERMTGKPALQYNDYGCYCGVGGSNWPVDQTDWCCHAHDCCYGRLEKLGCDPKLEKYLFSITRDTIFCA
GRTTCQRQTCECDKRAALCFRHNLGTYNRKYAHYPNKLCTGPTPPC

>Sus_XP 020951132 1 Gr2E
MKPPPLLTLLCLLVALAGGNLVQFGVMIERMTGKPALQYNDYGCYCGVGGAHWPVDQTDWCCHAHDCCYG
RLEKLGCEPKLEKYLFSASRRNIVCAGRTSCQRQTCECDKRAALCFRRHLGTYNRKYAHYPDKLCTGPTP
PC

>Bos NP 001179015 1 Gr2E
MKRPPLLTFLCLLAALAGGNLVQFGVMIERMTGKPALQYNDYGCYCGVGGSHWPVDKTDWCCHAHDCCYG
RLEKLGCEPKMERYLFSATRHSIFCAGRTSCQRQTCECDKKAALCFRRNLGTYNRKYAHYPNKLCTGPTP
PC

>Can_XP 038513892 1 Gr2E
MKPPPLLTFLCLLVAPAGGNLVQFGVMIERMTGKPALQYNDYGCYCGVGGSHWPVDPTDWCCHAHDCCYG
RLEKLGCEPKLERYLEFSASRHSIFCAGKTACQRQTCECDRKAALCFRHHLGTYNRNEFVRYPNKLCSGPTP
PC

>Gal XP 024998310 1 Gr2E
MAPLFSPFLEGSLSNANNSISPVAVLAPAGCNIAQFGIMIKEKTGKPALSYNGYGCHCGLGGSKYPVDAT
DWCCHAHDCCYKRLSSVTCVPHLATYKFSIKRGQITCGSGSSCQRAACECDKKAAECFKRNLRTENKSYQ
NYLNFKCKGSRPLARDARLET

>Hom XP 011540257 1 Gr2Fr
MADGAKANPKGFKKKVLDRCFSGWRGPRFGASCPSRTSRSSLGMKKFFTVAILAGSVLSTAHGSLLNLKA
MVEAVTGRSAILSFVGYGCYCGLGGRGQPKDEVDWCCHAHDCCYQELFDQGCHPYVDHYDHTIENNTEIV
CSAPYLPPYLPEPQLRVSSLHGASPTCPKTTEATLRPDSTAASKLAWQCPWSTIVAGEGEPGRVEKEAEG
TCMKKGQET

>Pon XP 002811422 1 Gr2F
MADGAQANPKGFKKKVLDRCFSGWRGPCFGASCPSRTSRSSLGMKKFFAVAILAGSVLSTAHGSLLNLKA
MVEAVTGRSAILSFVGYGCYCGLGGRGQPKDEVDWCCHAHDCCYQELFDQGCHPYVDYYDHTIENNTEIV
CSDLNKTECDKQTCMCDKNVVLCLMNQTYREEYRGFLNVYCQGPTPNCSIYEPPPEEVTCSHQSPAPPTP
P

>Mus NP 036175 2 Gr2F
MADGAQANPKGFRKKALVKHSTGRKSPSLRASPSKTSRSSLGMKKFFAIAVLAGSVVTTAHSSLLNLKSM
VEAITHRNSILSEFVGYGCYCGLGGRGHPMDEVDWCCHAHDCCYEKLFEQGCRPYVDHYDHRIENGTMIVC
TELNETECDKQTCECDKSLTLCLKDHPYRNKYRGYFNVYCQGPTPNCSIYDPYPEEVTCGHGLPATPVST
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>Rat NP 001103057 1 Gr2Fr
MADGAQANPKGFRKKVLVKRSTGQKDPRLRASPSKTSRSSLGMKKFFATAVLAGSVVTTAHSSLENLKSM
VEAITHRNSILSEFVGYGCYCGLGGRGHPMDEMDWCCHAHDCCYQKLEDQGCRPYVDHYDHRIENDTEIVC
TELNETECDKQTCDCDKNLTLCLKDHPYSEKYRGYLNVYCHGPTPNCSIYDPYPEEVTCGHGLSTNPVST
>Sus NP 001231803 1 Gr2Fr
MADGARANPKGFRKKALVRRPSGWRGPSRTSRSGLGMKKLLTVTLLASSVLPLAQSSLLNLKSMVEAITG
RNATLSFVGYGCYCGLGGHGLPMDEVDWCCHAHDCCYQKLFDLDCHPYVDHYDYTIENNTNLVCSQLNQT
ECDKQTCECDKSLVLCFQKQIYREEHRNYLNIYCQGPTPNCSIYEPPPTAAGCSPGSLVPPTPP
>Bos_XP 024833118 1 Gr2F
MEGAGSDVRPGPILQDREPSVSWKPGSGGREGGSLCLPALHCWGLLLPEVQAGRRCSDVSAGANHRARAT
GTRAPRGGVDCGCKEAQEGAIGQEPHAVGRDRLRTGLSSPLRSHLGMKSFITITILASSVLPAARSSLLN
LKSMVETVTGRNAILSFVGYGCYCGLGGRGLPMDEVDWCCHAHDCCYQKLFDLGCHTYVDHYDYTIENDT
DIVCSELNQTECDKQTCECDRSVVLCLQKQTYREEHRNYLNIYCQGPTPNCSIYEPPPVPP

>Can_XP 022269549 2 Gr2F
MKKLEFTMVVLAGSVLPVARSSLLNLKYMVEAITGRSAILSEFVGYGCYCGLGGYGLPMDEVDWCCHAHDCC
YOKLFDLGCHPYVDHYEYTIENNTSIVCSELNETECDKQTCECDKNVVLCLONQKYNEKHRNYLNIYCQG
PTPNCSIYEPPLEDAAYGHLSPTPPAPP

>Hom NP 000920 1 Gr5
MKGLLPLAWFLACSVPAVQGGLLDLKSMIEKVTGKNALTNYGEFYGCYCGWGGRGTPKDGTDWCCWAHDHC
YGRLEEKGCNIRTQOSYKYRFAWGVVTCEPGPFCHVNLCACDRKLVYCLKRNLRSYNPQYQYFPNILCS
>Pon XP 002811436 1 Grb5
MEVRTKRPRIGTYTNRPSVEEEIQMATRTPEMKGLLPLAWFLACSVPAVQGGLLDLKSMIEKVTGKNALT
NYGFYGCYCGWGGRGTPKDGTDWCCWMHDHCYGRLEEKGCNIRTQSYKYRFAWGVVTCEPGPFCHVQLCA
CDRKLVYCLKRNLRSYNPQYQYFPNILCS

>Mus NP 001116426 1 Grb5
MKGLLTLAWFLACSVPAVPGGLLELKSMIEKVTRKNAFKNYGEFYGCYCGWGGRGTPKDGTDWCCQMHDRC
YGOQLEEKDCAIRTQSYDYRYTNGLVICEHDSFCPMRLCACDRKLVYCLRRNLWTYNPLYQYYPNFLC
>Rat NP 058870 1 Gr5
MKRLLTLAWFLACSVPAVPGGLLELKSMIEKVTGKNAVKNYGEFYGCYCGWGGHGTPKDGTDWCCRMHDRC
YGLLEEKHCAIRTQSYDYRFTODLVICEHDSFCPVRLCACDRKLVYCLRRNLWSYNRLYQYYPNFLC
>Sus_XP 013854492 1 Grb5
MKGLLTLAWFLACSVPAVPGSLLDLSTMIEKVTGKPALTNYGEFYGCYCGWGGQGTPKDGTDWCCWVHDYC
YAQLEEKGCNTLTQSYKYRVAWGLVTCERGSYCQTQLCTCDQKEFVYCLKRNRRSYNPLYQYFPNFLCD
>Bos NP 001179981 1 Gr5
MKGLLMLAWFLACSVPAVPGSLLDLKSMIEKVTGKPALKYYGEFYGCYCGWGGHGTPMDGTDWCCWKHDHC
YAQMETQDCDVLTQAYRYRVAWGFIICEHGSRCQQOLCACDQKFVYCLKRNMRSYNPLYQYEFPNFLCT
>Can_XP 038516030 1 Grb5
MGLLVLPSGGPTPGQALLSVLGQRGEAASLLAPPPPPDTSRTLEMNGLLTLAWLLACCVRAVPGGLLDLK
SMIEKVTGKSALTNYGEFYGCYCGWGGRGTPKDGTDWCCWVHDRCYGRLEEKGCHIRTQSYKYRFAQGLVT
CEYGPLCOMQLCTCDRKLVYCLKRNLRSYNPHYQYFPNILCS

>Gal NP 001264973 1 Gr5
MNALLALAILFAPRSSLAGGSLWQLQEVVTKMTGKNAVLNYSSYGCYCGVGGHGQPKDATDRCCQLHDTC
YDSLORYHCNAKKQRYKYSWHSGRLTCNRDSWCAQLSCECDRILGLCLQRNRGSYNWRYVLYPRCKCR
>Hom CAG33166 1 GrlO
MGPLPVCLPIMLLLLLPSLLLLLLLPGPGSGEASRILRVHRRGILELAGTVGCVGPRTPIAYMKYGCFCG
LGGHGQPRDAIDWCCHGHDCCYTRAEEAGCSPKTERYSWQCVNQSVLCGPAENKCQELLCKCDQETIANCL
AQTEYNLKYLFYPQFLCEPDSPKCD

>Mus AAG43522 1 GrlO
MLLLLLLLLLGPGPGFSEATRRSHVYKRGLLELAGTLDCVGPRSPMAYMNYGCYCGLGGHGEPRDAIDWC
CYHHDCCYSRAQDAGCSPKLDRYPWKCMDHHILCGPAENKCQELLCRCDEELAYCLAGTEYHLKYLFEPS
ILCEKDSPKCD

>Rat EDL96169 1 GrlO
MLLLLLLLLLGPGSCLSEATRRSHVYKRGLLELAGTLDCVGPRSPMAYMNYGCYCGLGGHGEPRDAIDWC
CYYHDCCYSQAQDAGCSPKLDRYPWKCMDHRILCGPAENKCQELLCRCDETLAYCLADTEYHLKYLFFEPS
VLCEKDSPKCN

>Sus_XP 020941842 1 Grlo0
MGPLPLCPPIGLSLLLLLGPGLGLSAASQRSHVHRRGLIELAGTVNCVGTRTPVAYMNYGCYCGLGGHGQ
PLDAIDWCCHYHDCCYKRAEDAGCSPKMDRYSWKCVDQHILCGPAQDKCQELMCKCDQAVAYCLAQTEYN
IKYLFYPRFLCEKDSPKCD

>Bos XP 002698051 2 GrlO
MGPMAPLPLCPKVGLLLLLLLGSEPGLRAAPQRSHVHRRGLIGLAGTIDCVGPRPALVYVKYGCFCGLGG
HGQPQDATIDWCCHAHDCCYTHAENSGCNPKLOPYSWNCVSQSVKCEPTEDKCQELICKCDQEFAHCLARA
EYNIKYLFYPHFLCGNYSPECD
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>Can_XP 005622132 2 Grlo0
MPPPPLLLLLLLAHALAPSAASPRSHVHRRGLLELAGTMNCVGTRSPLSYISYGCYCGLGGYGQPRDTID
WCCHQHDCCYMRAEQAGCRPKMERYPWQCVNQSIVCGPADNKCQELLCTCDKEIAYCLAQTEYNLKYLEY
PRFLCEKDSPTCD

>Gal NP 001171686 1 Grl0
MKNPCQLPLVLLLLAAVYRGTLGEAHVRNRRGILELAGAIRCTTGRSPFAYLRYGCYCGLGGRGWPKDRV
DWCCEFNHDCCYGKAEQAGCHPKIESYHWECEDNTAVCESLEDKCQKMACECDREAAKCFSKAPYHTKYLL
WPDMMCGEVQPLCRY

>Ano XP 008106080 1 Grl0
MEARLVTLLLFPTEDSLLIFTKFCAAKANSSPTVWNSVLGKTHSLHKRGITELSGALQCTTGRFALMYLG
YGCYCGQGGRGWPKDETDWCCHAHDCCYGFAQEQGCSPMIRRYKWTCKDNHVICDPTLDKCQKLMCQCDR
DAAKCWRSSDENQQYAFWPNVFCGRTYPVCGYKRH

>Ophi ETE72123 1 Grl0
AAEAQRLAGRGEADAPAEAPGRDGRFPGLQLMAPTLLLALLLALPGLLRTGHPLGKAPSRPRRGILQLAG
MIQCTTGRTPLAYIRYGCYCGWGGFGWPKDQVDWCCFKHDCCYGKAEEENCAPKTRRYPWECKDSKAKCD
DIEDKCQKMACECDRDAAKCLAKAPYNVTLLFWPDTRCAEKGPTCPDD

>Xen XP 031749614 1 Grlo0
MSECRKVLWEFYKEELQFLYIVYKESTIWIEQTREPLPGGNYSMELRIVALVFLEFSSLNGELNKRHILQRR
GLIQLAGTIQCGTGRSAVHYIGYGCHCGLGGQGVPKDNTDWCCHSHDCCYEFAEKYGCKTKLGQYSWTCK
DNTVKCGDMKDWCQKIVCKCDSKFAECLSKTRENSKHILYPNLLCKKRTPSCRSSKNWESERE

>Dan NP 001002350 1 Grlo0
MTSLYHTFLLFTVSMASLQPQRSLRSKRGLLELAGVIKCSTGRSALSYVMYGCYCGLGGQGWPRDRADWC
CHKHDCCYGDAEFAGCQTKTDRYHWTCDDEQADCDSLNDRCAKILCRCDREAARCLRKAPFNPKYALWPD
FLCGCVHPTCNIY

>Argi KAF8789992 1 Grlo0
MIQRLWRIKDTRPLNLGVFCCLICLSSGLILTPLRNGTITTKNYETSDIRRNIILATKDRETEFHSKPQT
KKFRIRRNVMOMARMLKCMSGCNPLSYRGYGCYCGYMGSGQPVDDIDRCCLQHDWCYAFISCPQTLIYEV
PYTWQCMNPGAAHCGVASMPGVSQKCATQLCECDREFARCVSNYPCPRKKPGCKASNYIMLQTISNNDIT
>Ixo EEC10682 1 GrlO
MYLTPPERRAQSRTASDVVPGPLOQDLRAADGASSKRGGRHGDRARLRRSIVQLASMLKCVSGCNPLSYRG
YGCFCGYRGDGMPVDPIDSCCLEHDWCYSQSPCSKLSLYLLPYEWHCLTPGMAHCAYPASLSPHAHCGQQ
LCQCDLEFASCVSRYPCPRRRISCQHRKLSMIHSLENGKKR

>Hom NP 110448 2 Grl2A
MALLSRPALTLLLLLMAAVVRCQEQAQTTDWRATLKTIRNGVHKIDTYLNAALDLLGGEDGLCQYKCSDG
SKPFPRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKSKNDCDEEFQYCLSKICRDVQ
KTLGLTQHVQACETTVELLFDSVIHLGCKPYLDSQRAACRCHYEEKTDL

>pPon XP 024102309 1 Grl2A
MALLSRAALTLLLLLMAAVVRCQEQAQTTDWRATLKTIRNGVHKIDTYLNAALDLLGGEDGLCQYKCSDG
SKPFPRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKSKNDCDEEFQYCLSKICRDVQ
KTLGLTQHVQACETTVELLFDSVIHLGCKPYLDSQRAACRCHYEEKTDL

>Mus NP 075685 2 Grl2A
MVTPRPAPARSPALLLLLLLATARGQEQDQTTDWRATLKTIRNGIHKIDTYLNAALDLLGGEDGLCQYKC
SDGSKPVPRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKSKNDCDEEFQYCLSKICR
DVOQKTLGLSONVQACETTVELLEFDSVIHLGCKPYLDSQRAACWCRYEEKTDL

>Rat XP 006232066 2 Grl2A
MVAPPPAPARGPALLLLLLLVTARGQEQDQTTDWRATLKTIRNGIHKIDTYLNAALDLLGGEDGLCQYKC
SDGSKPAPRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKGKNDCDEEFQSCLSKICR
DVQKTLGLSONVQACETTVELLEFDSVIHLGCKPYLDSQRAACWCRYEEKTDL

>Sus_XP 003129303 1 Grl2A
MAQLPRPALALLLLLLTAAFRCQEQAQPTDWRATLKTIRNGVHKIDTYLNAALDLLGGEDGLCQYKCNDG
SKPFPRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKSKNDCDEEFQYCLSKICRDVQ
KTLGLAQHIQACETTVELLFDSVIHLGCKPYLDSQRAACRCRYQEKTDL

>Bos NP 001091532 1 Grl2A
MALLAVLLVLFLTAGGRCQEQAQTTDWRATLKTIRNGVHKIDMYLNAALDLLGGEDGLCQYKCSDGSKPF
PRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKSKNDCDEAFQSCLSKICRDVQKTLG
LAQHVQACETTVELLEDSVIHLGCKPYLDSQRAACRCRYEEKTDL

>Can_XP 038300289 1 Grl2A
MALLPRRALALLLLLFLPAAALCQEQAQTTDWRATLKTIRNGVHKIDTYLNAALDLLGGEDGLCQYKCSD
GSKPFPRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKSKNDCDEEFQYCLSKICRDV
QKTLGLAQHVQACETTVELLFDSVIHLGCKPYLDSQRAACRCRYEEKSDL

>Gal NP 001376446 1 Grl2A
MARALLLLPLLMAGAWVGPRPPAARSQEAPQTPDWRMTLKTIRNGVHKIDVYLNAALDLLGGEDGLCQYK
CSDGSKPEFPRYGYKPSPPSGCGSPLEGVHEDVGIPLMTKCCNHHDRCYDTCGNKKNDCDEQFQSCLSKIC
RDVQKTLGISENVQACESIVQLLFDAVIHLGCKPYLDSQRASCMCRYEDKTDL
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>Ano XP 003221839 2 Grl2A
MVPERPVSPPGRMGCPAPLPALLLAWGLLLGGTPRARCHEAQTPDWRMTLKTIRNGVHKIDTYLNAALDL
LGGEDGLCRYKCSDGYKPMPRYGYKPQPPNGCGSPLEFGVHFDIGIPSMTKCCNQHDRCYDTCGNKKHDCD
EEFQYCLSKICRDVQKTLGIPESVRACESTVQLVEFDAVIHLGCKPYLDSQRAACMCRYEDKREL

>Xen OCT97128 1 Grl2A
MRFRGFLYVLWFAYCAPRESHQEPWHQSDQQPETPDWRMTLKTIRNGVHKIDMYLNAALDLLGGADGLCH
YECRDGSKPVPRYGYRPSPPNGCGSPVFGVHFDIGIPSMTKCCNQHDRCYDSCGIMKNDCDEEFQNCLSK
ICRDVQKTLGISETVQACETTVGLLFDAVIHLGCKPYLESQRAACICQYEEKIDL

>Dan NP 001076268 1 Grl2A
MHCRVILSCVTLLLSGVLLSTKADGSDEEIKPPDWRKTINSIRSGIHRIDKYLNMALDLIGGSDGQCQFT
CGDGSSDIRYTPVPRPNYRPPPPNGCGSPLEFGFQFDVGIPSMTRCCNEHDRCYDSCGREKSDCDEQFQLC
LENICONLOMTLGLSQSVQACESAVTVLEFDTVMHLGCKPYLDSQRSACICHYEEKPDL

>Hom NP 115951 2 Grl2B
MKLASGFLVLWLSLGGGLAQSDTSPDTEESYSDWGLRHLRGSFESVNSYFDSFLELLGGKNGVCQYRCRY
GKAPMPRPGYKPQEPNGCGSYFLGLKVPESMDLGIPAMTKCCNQLDVCYDTCGANKYRCDAKFRWCLHST
CSDLKRSLGEFVSKVEAACDSLVDTVENTVWTLGCRPFMNSQRAACICAEEEKEEL

>Pon XP 002820875 3 Grl2B
MKLASGFLVLWLSLGGGLAQSDTSPDAEESYSDWGLRHLRGSFESVNSYFDSFLELLGGKNGVCQYRCRY
GKAPMPRPGYKPQEPNGCGSYFLGLKVPESMDLGIPAMTKCCNQLDVCYDTCGANKYRCDAKFRWCLHST
CSDLKRSLGEFVSKVEAACDSLVDTVENTVWTLGCRPFMNSQRAACICAEEEKEEL

>Mus NP 076019 2 Grl2B
MKLLCGFFLLWLGLVGNLAQSDPSPKEEESYSDWGLRQLRGSFESVNSYVDSFMELLGGKNGVCQYRCRY
GKAPMPRPGYKAQEPNGCSSYFLGIKVPGSMDLGIPAMTKCCNQLDVCYDTCGANKYRCDAKFRWCLHST
CSDLKRSLGEFVSNVEAACDSLADTVENTVWTLGCRPFMNSQRAACICAEEEKEEL

>Rat XP 346132 5 Grl2B
MKLLCAFFLLWLGLVGSLAQSDPSPKGEESYSDWGLRQLRGSFESVNSYVDSFMELLGGKNGVCQYRCRY
GKAPMPRPGYKPQEPNGCGSYFLGIKVPGSMDLGIPAMTKCCNQLDVCYDTCGANKYRCDAKFRWCLHST
CSDLKRSLGEFVSNVEAACDSLADTVENTVWTLGCRPFMNSQRAACICAEEEKEEL

>Sus_XP 005671110 1 Grl2B
MKLPTSFLILWLSLEGVLVQSGSSPDAEESYSDWGLRHIRGSFESVNSYFDSFLELLGGKNGVCQYRCRY
GKAPMPRPGYKPQEPNGCSSYFLGLKVPQSMDLGIPAMTKCCNQLDVCYDTCGANKYRCDAKFRWCLHST
CSDLKKSLGEFVSNVEAACDSLADTVENTVWTLGCRPFMNSQRAACICAEEEKEEL

>Bos_XP 002698920 1 Grl2B
MTWAISFLILWLSLAGGLAQSDTSPDEEESYSDWGLRHIRGSFESVNSYFDSFMELLGGKNGVCQYRCRY
GKAPMPRPGYKPQEPNGCSSYFLGLKVPERMDLGIPAMTKCCNQLDVCYDTCGANKYRCDAKFRWCLHST
CSDLKRSLGEFVSNVEVACDSLADTVENTVWTLGCRPFMNSQRAACICAEEEKDEL

>Can XP 038518262 1 Grl2B
MKLAMGFLILWLSLGGGLAQSDTSPDAEESYSDWGLRHIRGSFESVNSYFDSFLELLGGKNGICQYRCRY
GKAPMPRPGYKPQEPNGCSSYFLGLKIPESMDFGIPAMTKCCNQLDVCYDTCGANKYRCDAKFRWCLHST
CSDLKRSLGEFVSNVAVACDSLVDTVENTVWTLGCRPFMNSQRAACICAEEEKEEL

>Gal XP 004942085 1 Grl2B
MRLLLEAAVLCLTLRLGHGTEETTQENTAQTSYTESFFPEWGIGAIRDSFETVNSYFDSFLELLGGKNGV
CQYRCRYGKAPMPRPHYKPQEPNGCSSYFLGLKVPQSLDLGIPAMTKCCNQLDICYDTCGANKYRCDAKF
RWCLHSICSDLKRSLGFVSKVEACESVADTVENAVWTLGCRPFMNSQRSACICSEEERDEL

>Ano XP 003218588 2 Grl2B
MPVLKSAPFSLTSLSFLAFTFLVLGEFVSLDSTMKLAVSALILCLSLTIGRCTEEIMQDSTPQPEESYFESD
WGIGTIRDGFEAVNGYLDFVSELLGGKNGVCQYRCRYGKAPMPRPNYKSAEPNGCSSYFLGLKVPESLDM
GIPAMTKCCNQLDICYDTCGANKYRCDAKFRWCLQSICSDLKRSLGFVSKVEACESIADTVEFRTIRTLGC
RPFMNSQRSACICNEEERDEL

>Xen XP 018080875 1 Grl2B
MKGFVRIVVLCLALSFGICTEDTTQNNTASQVPEEDSANWGIGTIRGGFEAVNGYFDSFLELLGGRNGVC
QYKCRYGKAPLPRPDYKAPEPNGCSSYFLGLKVPESMDLGIPAMTKCCNQLDLCYDTCGANKYRCDAKFR
WCLHAICSDLKKSLGEFVSKVEACESVADTVENTVWTLGCKPFMNSQRASCICNEEERDEL

>Dan_XP 005156576 1 Grl2B
MFPRALPLLLLCISAGLAATLIQASVDAASVDSPADESPDVNQENQAEHVLMADAPVEGKPAPSATEESE
DDDDWGFGSIRGSLQSVNGYFDSILELMGGRDGVCQYRCRYGKAPQPRPGYQMSEPDGCSTSLLGEFQVPN
SEFDMGVPAMTKCCNQLDICYETCGSNKYRCDTKFRWCLHSICGDLKKSLGLMSKVEACETFADTMYNTVW
TLGCRPFMNGQRASCYCEGEEKDEL

>Dro NP 001261903 1 Grl2
MQFSWMKVAIYLLTFLTYAYSGYGSSTIVHLRDAITAAEAIFGDVFKNLIVLVRKFRTVHEVFDAAVDEN
CIYQCPAPDIGGPAPRAVONKFYTPTADGCGSLGLRISTDYLPAKEMETCCNDHDICYDTCNSDKELCDL
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DFKRCLYKYCDSYEKS TASDLMMKGCKAAAKMLFTGTLTLGCRSYLDSQORSCYCAPPKSSSYNGNRQGN
SNSREKQORQKYGWKDRNE I

>Api XP 393116 2 Grl2
MIMDFSQYRKILIYILTFLAYAWSGYGAGLLSNLKDAVLAAETVFQDLFQONAITVARKIRDIHEVFDAAV
EENCIFQCPGGMTPKADWNHKPQSNGCGSLGTEINQEYLPLTEMTKCCDAHDI CYDSCNSDKEKCDLEFK
RCLYKYCDGYQSSAIINTCKAAAKMLFTGTTALGCKSYIDAQKEACYCGEKWNKNKKPKKAAQAGGEL
>Ixo XP 042144392 1 Grl2
MLPVANVTTATFRRVWARHPLRVDVVVALLPTSKNASFPRVVISASGMLISWPGGWYRLTAVVFSTATWY
VSGQTIFDFARHVTHKAEGFLDELKLGLKTLRYGLNTVEGVLKESKDAECAFKCPNGLLAKPKSGYKPVP
NGCGSYGLKFDESGLPHKDMNSCCNRHDICYGTCLATKDDCDSKFLGCLDSVCDKKTGKHHKDKLMSCKA
AARALYAGSQYLGCKAFKDAQRQACFCNRKDEL

>Agri KAF8773397 1 Grl0
MWTIASEFVVWCEFLGAFISGLNATVLDLSNMLSVTTSRSPLDFLNYGNWCGLGGSGYPLDSIDRCCKMHDL
CYENASDSVCWNEKPHLATYRWKSYAGKIHCNRGDYPCGLASCRCDGKFASCVAAYEHSYNPGLKKVRPP
LYNAIQRVISNLSKRRIDAPFISIKEV

>Agri KAF8786928 1 Gr2D
MLECALSLSRGIPRINIDDAKKNSTQAQYLFTCKGRGGMSSSASMIVVLCLGLFLTVGDAALQKGSSIRQ
RRSLMNLSSMVSDVTGRQSTDFVSYGNYCGLGGSGQPVDPIDECCQIHDLCYNLSSKGACRSLGEKGVYQ
VNYQWSKAKDGLAVCDNDQDTCKTTICMCDAMLTNCLKNNLEFYNNENLHKLSLFELLQEANYVSEP
>Bomb_XP 004931802 _2 Grl2a
MQYVIYADLLLNYTMEIPYKKICIYLLTFAAYAYTGIGSNMLRNLKDAVLSAESVEGDMFRNVITVAEKFE
KSLHDVEFDAAVEEECIFTCPGGQKPVRNRNHIPKSDGCGSLGFEISSEYLPLNEMTKCCDAHDICYDTCN
SGKEVCDLEFKRCLYNYCNSYKSVNIAGETITKGCKGAAKLLFTGTLTLGCKSYLDAQKNACYCPDKNTK
YKKYSGNESTRYYSA

>Bomb XP 012546104 1 Gr3
MELKTPKAKKKSNLAKLISWGRMFRTPLLILFLLGTTNCHDDSDIDVSEPSHLRHKHNHIQPNVNETIKN
KLSDIKYLRRHLNKEIVNEVMTDYLVDGEIENRVHYNGITAKETYVGSDGRGLKLRQLTDGRHEFVQVIYS
ONGVVODCEYVTRPKSARDFLKTLRRELKTALDEERFRIQHEDTDY SDDEKFLRHYRNVSEFSLLMKNEAL
PREVANWLDYDQLKLOQCLRRHEELRNILENQSQIPDNSIRSRRSIRENFILPGTKWCGAGQLASDYEELG
DETAVDRCCRKHDNCQTNIGNFRRRFGYFNYRPYTISHCRCDRRFRACLKLADTPVSNMVGKLFENVVQT
KCFRLKPVKVCMQRSWWGKCLRRGYMKQAFLRDNLRY

>Bos AAI02125 1 Gr2D
MGLSLLCALLVFAGVAPAEADILDLNEMVRQVTGKIPIFEFYSHYGCYCRKGGQGQPRDATDRCCREHDCC
YRHLKSDNCDISFDHYDYTFFQGKVQCSTKGSWCEQQLCACDKTLAFCLORNLNTYKNHLRRLSRCEGET
LACPPSS

>Bos DAA32246 1 Gr2C
MIPTAVRSRDQGLVERKSSTLSQDVRLSLSLRPVCTAQPGGHGPTVSKAPRLOQSPGTVPFRQRTSSGRA
LGNRGRCGRGASGRLSSSGMKVFGVLVVFASCLMAPTHSSFWQFOQRMVKHITGRSAFFSYYGYGCYCGLG
GKGTPVDNTDRCCLAHDCCYERVKHLGCQPVLNGYQFRVVNGTVICECALGPGVSCLCGLRACECDTQSA
YCFRENLPTYEKNFKQLSSRPHCGKHRPQC

>Cap ELTS91152 1 Grl2A
MASDWLLCVVAVFLVNEFVHVTRSDIDLGKVADSVGSLFSAVEDCTYTCPDGGMPVERPGFKATSNGCGSF
GVTVDLKSMPGMTECCNTHDFCYGRCNADKSACDRKLRSCENQICVKKEVNGDDEGEVKECQONTQLEFYA
GVSTFGCQFYLDAQKEACTCVQRKRRRNEL

>Cap ELT91706 1 Gr3
MIYPGTNWCGAGHRAEELGEHALADACCKEHDHCPNHIGAFRRKYHLENWNEYTMSHCDCDDKEFFDCLKA
AGTSTANIIGRVYFNYLNTDCFVLYLKKSCIDRSFWGKCTKYGHSLHALERDPRHY

>Cen XP 023215651 1 Gr3
MTMKCELLTILLMLFNVLAGYHRTTGDNGDKPDFLSLQVLEDNERERRFHLGHVTAIETSVDWESGPNST
QHGLILRQMTDGRRFIQLIYDSTWQLVDCEYLRSANMVRDFLSKFRHDFDCVTLLISGRRVAECANATYR
LLKDGHLPSDLAPLTDYRRLRLECHQLHNRIKKVVRRGEGGGHDHSATPDRVKRNLEFLEFPGTNWCGSGSS
ARKFNELGYNAATDRCCRDHDLCPYTVEAFTHKYGFFNYRFHTISHCDCDERFRACLKLANTATANLVGK
LEFNIVQTKCFLFKLEDMCMKRSWWGKCLKSEKEKIAHVQDSLSY

>Cen_XP 023229534 1 Grl2a
MNMNINRLISTKGLLCILSMCLLSCLRSETVIQGVKELLDGISSVMDDVSFGVKQVRQSLDAVEEVVKYS
QGKPCEYQCPPGKRLKRNKNYNPVPQGCGSYGIQVILNLPLLKDVHKCCDKHDICYGTCMSSKFKCDSEF
EKCLYNKCEKQAKHLKDDVRKCTGISKLFHMGVQALGCKAFLDSQAEACICSEHDEL

>Dan NP 001032489 1 Grl
MLSSFLOQIVSIFMLFHGCESTNDMNSDTYCIWTRSVSGGRTQYAFLORTQTSLILYDSIWKQNNRLESCV
KSNEQSITDSYMSRCLEDSSFSELLDERFDISVLTEADGPCEVAGVTEEFAASVRRARDLMSVEPDGEFVE
ODSDVSSIKTLQRSKRAWMIPGTLWCGSGNKATGWTDLGVFEETDKCCREHDHCKHTIPSEFSYDHGVENT
NLFTLSHCDCDNRFRRCLLGVNNSMSNLVGYGFEFNVLKMSCFKFSQRTQCAKRTWWGRCVMSELAQYAVV
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KDAANYTDTLPEQEMESLETSFQQAITIGONQVTKNMEESLIIQSKDSRNGTEALSPVSTSPGPSVTTLL
PRKSEASVVPTYTPKTTLAQNKPDSPQGKFEMCNLYKDLDSCHLQIPALQEKFGLLNPDRRTLYHCNCTA
RLVQKIVSKELDETDPVHSLLMDEFVSQSCFSLPKFEDCLNGQSCSTQLIQNWRTDMAGGRHLVDFKRKLK
RMNLKRSKRKDSPVRLHKKCIRMHTKLHRPRVPERKRS

>Dap XP 046450014 1 Gr3
MACINKVVKILTVLAIWFTFCRANGLDEGEAAGSTDPKDPVLLMPNEFYAFDVLEDGEVERRFYLNGIALK
ETNAVYTLNGTKEGAVLRQLSDGRHLIQLIYDADQSLODCEYITDIEMATGFQEKLAAEYRQLSAISLNT
SIRITESRSDLPEDLARLAVYRRMKIECRQLHSRMRKAARQSENPSTVSRRKRDIMMMPGTIWCGSGHRA
TQYKDLGAEQAVDRCCRRHDHCPETIKSSKSKYDITNNRPITISACDCDERFRSCLKQANTAASNLVGKL
FFNIIQIKCEFVLKPEKVCKKSSWWGKCTONEWKKKAHLRDPIPY

>Dap XP 046453801 1 Grl2A
MNELTDFDTIKQIIDATIEEDCYVEECPAGRVROQPNPYFISESNGCGSFGYQWKKDLLPDEGLEDCCNVH
DHCYDECGADKDICDLEFKTCLYSVCKSRKHEWTANELKACKGAAKLMYTATQAFGCKAYQONAQKKACRC
VGVSHQDL

>Dap XP 046453849 1 Grl2A
MSSFPRARVIRILLVEVTISALEVDGQKSYFDEIKNAMHNLKSFLHTGLDGLAKLAKTIQVVEQEFVDATI
DEDCEPYTCPKGFIRKANPLHIPESNGCGSFGYTWKEEKLPLKELEECCHTHDYCYDDCGADKDLCDLHF
KKCLYKVCSNHEEELSLLFMKACKGTAKLMYTGTLALGCQAYREAQNKACQCYARDEF

>Dim CAD5115962 1 Grl2A
MKLVHVFFIGFSQGFFYTSDCHENSDNLGEGLKAIGDIAGIIGGKVSDEKCSYSCPRGQKTVPRRGYTAH
SNGCGAYGIQVEVFSPEISQCCDVHDICYGTCNKKRSKCDKDFKNCIEKACKRKSSKKRSDCLINSQLLY
AGAMALGCQAYLHSQEKACSCIISDEL

>Hom NP 073730 3 Gr2F
MADGAKANPKGEFKKKVLDRCFSGWRGPRFGASCPSRTSRSSLGMKKEFFTVAILAGSVLSTAHGSLLNLKA
MVEAVTGRSAILSFVGYGCYCGLGGRGQPKDEVDWCCHAHDCCYQELFDQGCHPYVDHYDHTIENNTEIV
CSDLNKTECDKQTCMCDKNMVLCLMNQTYREEYRGFLNVYCQGPTPNCSIYEPPPEEVTCSHQSPAPPAP
P

>Hyd XP 002157393 1 Gr3
MLKFLLLAGFVCVKAFDNSSFSDSSKNVEDIVDENSVISFLAEEKKLGFSEKQVLEKISTDENVAKKLVA
SKMVNNTHGGQKRIIMYGTKWCGHGNKAEFETDLGYLSNLDECCHKHDRCPLSIEAGKYRWGLHNTKDYT
ISDCKCDDKFYKCLKDVDGVVEGRLAYVVGKLFFNQLQIQCVEIPKGINTKAKSSEKNTYKYTSPDSVRA
KFRDAKDF

>Hyd XP 047128241 1 Grl2A
MVFHKVSLVISLLYLPLVILDNSDFKLGDLAQIFAALSGQSTCEFKCPGGVVPNVNLSHVASSNGCGVPG
LNLDVSKYPGFTSCCNEHDKCYDTCNKNKDKCDKVFKECLSTSCKAQTKGEKFKECNGVADMFYGGTAGL
GCAFFIEAQRNACLCNGKTLSKSEVKLLQDEL

>Ixo EEC00403 1 Grl2A
MLISWPGGWYRLIAVVFSIATWYVSGQTIFDFARHVTHKAEGFLDELKLGLKTLRYGLNTVEGVLKESKD
AECAFKCPNGLLAKPKSGYKPIPNGCGSYGLKFDESGLPHKDMNSCCNRHDICYGTCLASKDDCDSKFELG
CLDSVCDKKTGKNHKDKLMSCKAAARALYAGSQYLGCKAFKDAQRQACFCNRKDGL

>Myt CAC5409284 1 Grl2A
MYAQILTVSILCLSCYCYEEDALKQALGGGLTEGLEDLMTSFGEAIDGLADLAEGKTIECKYKCRNGVKA
KPHPNHKPTSNGCGSFGIEFDTGNLPOMTECCDTHDICYDTCNTDKEKCDKDFRQCLMKMCDKLGDDLNK
EEAEGCEATAEIMYRGTLALGCTPFKKAQKNACLCTDQISLDHKTAENKSGTKNHKDDKKPNDKTAKQQK
KSDNIQKSKVSQQQOKNSNENSEQKYSAKKNDKKQEKVKPKTSRESGDL

>Myt CAC5421460 1 Gr3
MMKSKRONILLIFVLTYFIFSTNGGKIFDRVKNINNNLINIKVKKEFRELRIAFKGILVLETSAFQNSSY
ELKFRQLTNGRDLIQLILONGFIKDCEYSREPKQILQFIEKFSDSDDIFKPETVEEGDAFNLYHSGDVSN
GTSAIHHFHRRKELKDFKSEFVKIKKAMKLCNEFVRETLEQNDKYNSFQYIRVKNGMRRDGRAVKDGHGIT
HNLPHVTEGGRRNMDNPVTEHNRRKRSAVNQFLMFPGTKWCGRGQTALHYDDIGDDREADVCCRDHDCCP
DLIPSEFSTKYNYFNYRFHAILQCECDEKFRRCLKQSYSPMASFIGRIYFNIMGSKCEFNLKKDIVCVERSW
WGYCLKYDEEPVAQIKSQESFNCF

>Nem EDO41374 1 Gr3
PGTKWCGAGNIADSHSDLGHHRMTDACCRTHDRCPHSIPPLOQVSKTYNYFNFRPYSISHCKCDQAFYACL
ASVGSNAAKDVGKVEFENILKVPCFI

>Nem XP 001625002 2 Grl2A
MAKVEFLLLILACSILELVFCKQDVSGLGDLAKILAELSGGSQCEFKCPNGYKPLTNPNHKPSSNGCGSM
GVQLDTTNLPGFTHCCNVHDKCYDSCNNNRAQCDEDFKSCLDNVCLFEGLGKKMKKEEMNACGTSAELFEY
SGTLALGCMAYKEAQRNACLCNGRTISKAEMEEMERKESGEL

>Nem XP 001639593 2 Gr3
MAVLRLLFLTAAVLLYEFSCFGVNTGPKRAVRSIFPGTNWCGSGNDAKNFDDLGEFNKTDQCCREHDYCP
NWIPPFERKFDFFNFSPFTLLDCKCETRLEFNCLWGVDDEQAAIFVGRMYEFNYIKLKCFNLVEVKTCTKSR
FSWNKEFKRICIQSQSKLVARTVPAANEV
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>0ct XP 014769949 1 Grl2A
MEGNVRVPRRLKRYFSSMCLVSVFLMVLVGPGAIITVLGQTMSFFNLTNLLGSFGSLIESLAGFGKGGSC
TFKCPDGSKPRPNPVHASTTDGCGAFGFQIHSQLFPAVTTCCETHDFCYDMCNSNKSVCDSQFQDCLKMI
CKNIHKATGGTELYEGCISTIAALAYKTTVAVGCKTFQQSQSNACICGGGPPHDDVHGDSSGEGGGGSSSG
EGGGDSSSGEGGGGGGSSGEGSGGVGGGGGGGSSSSQFHHTSKKTFGTKSRPSGDSAPPGSESSDETEFKQ
ASSSSQSPPDQKDNSNNGDEFGSKTAKGGMGNTRHENDMKGHKVYNHADIVRANMPPGSPSSPSSSSQNGH
STRDNVAGSKDDVKQNRRDKTKGSKNNLR

>0Oct XP 014780088 1 Gr3
MLYRIYLNSALLGAILIAFKCPLLSCTNSSSSCSSSSNSSSNNNSSSSSNSSSSSTSITHVITTISYKNH
NNSYITNTTISSKRRRKRSNFIARRRRKLPATGTAASKDFVSITTNRHGERDIRIVYRNTYIHELSIPDE
NRYQLKLRRLANPFRYVKSVYKKGNLRSCDEFSRNKSEISEFISEFDINHHRONSEQFFALHKALKDPNRE
FKDKSKSNDYYYYTSSVKHIRDEINGGSIVYVPYYTDYYNSNNFTERPDLNETSRSILNSRDENWEITVR
VNLKSESSACRSLYRFVRKMTKHRRYARRNLDLADDKRSAVLDGSHKTKLQTMSHIHSNKHTFGAKRIDS
GNIWSPSLPSQRMRTQITESLAAGASHHGRNGGESTTYGRRRRRROQLNPVLMYPGTKWCGNGNTAEAFDD
LGSEAEADYCCREHDYCPFTIESFTRRENLFNYRLHTLSHCQCDRRFRNCLKKVSSNSSITHLIGRIYED
FLGSRCEFVFTKEKYCVERSWWGKCRTYGTQLTAKIKLQECY

>Str XP 003728278 2 Grl2B
MIFSMVPTRIIDQDLVLPTILVVIVHLVTASALSPGSAGSSSVESLAMEDFQHLTDKLTHKLMODIGKLK
AEDPNWPGKPPAQMSEDDVMEEQMKATSECEFHCPKGRVQEQNPDFKMPAFKNCRLYDSSWDRIPGASGC
CARHQICYHTCARERKQCDMEFHMCIENICVELEEKGIIKTEKVVKSCHSAMGMLGIMIMEPGCKMFPKA
ODAACRCVKKKPDLKIGVDSKPDDLNISDNTISLRT

>Str XP 011678633 1 Gr3
MGVRKIIQVCYLLIGILSLLDVGRSENDEDTRVHQQORGSSKDNPKAGNFENEVVWQTSDGKRQVTIKSGM
AWVQETATWEIGEEEIPADYVIRQVTDGSSRVAAVLDGHGRLRECHISHDYNIAEQFISDINRDHTLCAH
VPDETPKLRFESDNIKGVDGSSLLYTNLFLTSLKDASSTGLPQCKIFSNVLLPSQLLNFTSLINDCQQFL
SSVPHSSDRTSNFLDHGNFSFSDLHHPGHRRSRRSLMY PGTLWCGAGHRAKSEYALGDNTFTDRCCRAHD
FCPMDMQILAFKTKYYMTNKNMEFTLSHCACDKRFHKCLRQVRNAVSYDVGNMYFNILTSQCFVVRQKKQC
VENGWWGKCNRYEKRPTALLRQPRAFPKSLKRNRSGRTRKNQTNEP

>Trichi KRX97399.1 Grl2A
MVVKLLAVCYLLLTVCGSVCAFFDSNLIADENSAVLSWTHYFQENISLLSAQLGLDKLCNRYSCIGDLRL
MKNHSAQPPVANGCGSYSITVPRFLLPELTKCCDEHDLCYSKCGVSRAYCDGLLSFCFEKFCRSVAYSQP
KDLNVADGGFL

>Trichi KRY78816.1 Gr3
MRWTVLLFTLAVRAVPSSPTSLPQVEAPELSLLTDKENRSSFVLVERLSNDERQLFAQNGTRWARILTLS
NSTKPGVTLVVSADFGLVVKSILSTDSQLLDCDILDDEHEQQLLEQFQADIGRVLSEGNFEFHWLNETNY
SVGISLLQAMDVYQQKONCLELHASHNRTRAKRAFVSSGTKWCGIGTTAVSRNDLGYYAGVDVCCLHHDQ
CAFTISPQSTKYGLKNNRFYTISLCDCDDKFYECLKNETDSFAWYMGKLFFSLMATPCFTLRVGEICTEY
SWWGACRNSITSLKADMRQAVPF

>Tricho XP 002107843 1 Grl2A
MVLYSMEKYQHSIVLVAICLLCHDTILMVNSFNLTRIGETIGQLADQWANIGKVVDQVLPCQFTCPHGQK
LVRRDGARPMPNGCGTDKFPVDISFIPGATSCCDRHDICYSSCGVKKRKCDDEFFNCLSKICDINYKHEK
EAPMKSHCKQFSQITHSTTLSLGCAPFIEAQKQACHCIAINRNQDEL

>Vip P31854 2 Gr2A
MRTLWIVAVWLMGVEGNLFQFGNMINHMVGKHAVWSYLSYGCYCGWGGQGKPODATDRCCFVHDCCYGRA
NGCDPKLSTYSYNFQONGNIVCGNKYGCLRHICECDRVAAICFQKNMNTYNKKYKNYSSSNCQENSDKC
>Vip QIRP79 1 Gr2E
MRILWIVAVCLIGVEGNLFQFAKMINGKLGAFSVWNYISYGCYCGWGGQGTPKDATDRCCFVHDCCYGRV
RGCNPKLAIYAYSFKKGNIVCGKNNGCLRDICECDRVAANCEFHONQNTYNKNYKFLSSSRCRQTSEQC
>Xen XP 031762319 1 Gr2
MAAWLLLLLLSVCLVLIGTQGSLLEFGHMILLVTRRAPIRSYAFYGCHCGFGGQGPPTDEIDWCCHVHDC
CFGRTANMGCNPKWKRYDFHEVNGTVTCNSTENSECAQQACECDREAALCFKQHNDKYGWQYRVYGRHKC
VGTAPEC
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MpunoxeHue 6
CX0AcCTBO KaTanuTrnyecknx gomeHoB sPLA2 (Tunbl docdonunas A2 G1, G2, G3, G5, G10, G12)

B nepsom ctonbue Tabnmubl 1 B NepBoii CBepXy CTPOKe Tabnunubl nprBeaeHsl 6enkn sPLA2. B ocTanbHbix Aueikax npusegeHo E-value
CXOACTBA UX KaTaNNTUYECKUX [JOMEHOB.

MpunoxeHue 7
CxopacTBO KaTanutuuyeckmnx gomeHoB cPLA2 (tnn G4)

MpunoxeHwne 8
CxopcTBO KaTanutmnyeckmx gomeHos iPLA2 (G6 Tnn pocdonunas A2)

6a (pn9) 6b (pn8) 6¢ (pn6) 6d (pn3) 6e (pn2) 6f (pn4)

MpunoxeHwne 9
CxopacTBO KaTanutnyecknx gomeHoB PLA2 dakTopa akTBauum TpomboumnToB (Tun G7)

MpunoxeHwne 10
CxopcTBO KaTanuTyeckux gomeHoB PLA2 dakTopa aktuBaumm TpomoounTos (Trn G8)
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I.I. Turnaev, M.E. Bocharnikova Human phospholipases A2:
D.A. Afonnikov a functional and evolutionary analysis

MpunoxeHwue 11
QOunoreHeTuyeckoe aepeso sPLA2 (Tunbl pocdonmnas A2 G1, G2, G3, G5, G10, G12)

((((((Hom_AAHO05919 1 Gr2A_wmmexormmraromue:0.0391271437,Pon_ XP 002811439 1 Gr2 MieKoNHTAIONIHE:
0.0502045523)96.5/100:0.1691925001,(Rat AAK52061 1 Gr2A wmuexonurarommue:0.1494058409,Mus
NP 001076000 1 Gr2 muexonurtatommue:0.2610329922)99.1/100:0.3105351707)87.4/99:0.1650972355,Sus_
XP_ 020953258 1 _Gr2_ mnexomnuratomue:0.4782785883)88.9/99:0.1740960248,Bos NP_001069288 1 Gr2 miekonur
arorre:0.3721812634)98.4/100:0.3788905625,(Ano_XP 008123939 2 Gr2 pentuanu:0.8106970409,(Vip QIRP79 1
Gr2E_pentunn:0.4074754767,Vip P31854 2 Gr2A pentunun:0.2157276719)100/100:0.738706971)0/9:0.02388723
06)87.1/52:0.1218613712,(((((Hom_NP_001354898 1 Gr2C muekonuratomue:0.0967039977,Pon_XP_ 024095556 1
Gr2_mnexonmrarommue:0.0980546155)95.5/100:0.1789235929,Sus XP_020951133 1 Gr2 mnekonwmrarorue:0.7416257
203)80.1/96:0.1235566445,(Bos DAA32246 1 Gr2C mnexonuratonue:0.3198137792,Can XP 022269536 1 Gr2 mn
exonutaromue:0.1673733369)85.6/99:0.1203174655)82.2/97:0.1048944309,(Rat_ NP_062075 1 Gr2C_
mitekorutaromue:0.0681597694,Mus NP 032894 2 Gr2C_wmnexonutaromue:0.0775985006)95.3/100:0.2491076148)1
00/100:1.156841622,Gal NP 001264843 1 Gr2 nruus:0.7344575014)46.1/75:0.152504547,(((((Pon_
XP_002811422 1 Gr2 mmexonmraromue:0.0203342114,(Hom_ NP 073730 3 Gr2F wmuexonurarorrue:2.021E-6,Hom
XP 011540257 1 Gr2F mnexonuratoniue:0.4271753783)81/100:0.0132085511)99.2/100:0.147823484,(Rat
NP_001103057 1 Gr2_ mnexonuraromue:0.0640639367,Mus NP 036175 2 Gr2F muexonuraromume:0.0501253573)1
00/100:0.2224268164)97.3/97:0.1028217029,Can_XP_022269549 2 Gr2_mnexonutaromniue:0.1466578879)89/79:0.07
36853763,Bos XP 024833118 1 Gr2 mnexonwuraromme:0.3477975216)73.9/75:0.0363990677,Sus NP 001231803 1
Gr2_wmnekonuraronne:0.0881810247)100/100:1.525596537)82.4/63:0.2234877542,(((((Pon_XP 002811436 1 Gr5
witekornutaromme:0.0412735092,Hom_NP_000920 1 Gr5_ mnexonuraromiue:0.0238380228)97.4/100:0.178012284,(S
us XP 013854492 1 Gr5_ mnexonuraromue:0.1201433241,Bos NP_001179981 1 Gr5_ mnexonutatomiue:0.27098929
8)97.8/100:0.170986568)31.3/91:0.0455093468,Can_ XP 038516030 1 Gr5 mnekonuratomne:0.3080549965)75.7/96:
0.0472642724,(Rat NP 058870 1 Gr5_ mmexormmraromue:0.1106432022,Mus NP 001116426 1 Gr5 MIIeKOMUTArONTN
¢:0.0654904409)96.1/99:0.1830894128)100/99:0.8985189333,Gal NP 001264973 1 Gr5 nrunsr:1.0113594111)37.7/
86:0.1643191187,(((Hom_NP_036532 1 Gr2D_mnexonutaroniue:0.0193628682,Pon_XP 002811431 1 Gr2 muekomn
uraromue:0.0655409158)99.4/100:0.2124406513,(Can_XP_038513891 1 Gr2_ muekonuraromiue:0.2100486912,Bos
AAT02125 1 Gr2D mnexonutaromme:0.9233972627)79.5/97:0.0618777756)64.2/96:0.078343773,Sus__
NP 001231624 1 Gr2 muexonutatomue:0.2395458884)97.1/99:0.3011246568,(Mus NP 035239 1 Gr2D
wiekonurtamompe:0.0137974598 Rat NP_001013446 1 Gr2_mnexonurtatorune:0.0811556357)91/100:0.1598803133)99
.5/100:0.5951508158)73/76:0.2116712521)37.5/32:0.1613749506)79.6/60:0.1330345011,(Gal_XP 024998310 1 Gr2
ntuiei0.8265665455,((((Pon_XP_009232505 2 Gr2 mnexonutaronue:0.0259738447, Hom QINZK7 1 Gr2E miex
ornuratorune:0.0232553863)98.4/100:0.1373336883,(Rat XP_038965607 1 Gr2 mnexonuraromme:0.0313895271,Mus_
NP 036174 1 Gr2E muexonurtaromue:0.0817755002)93.5/89:0.1028502584)82.6/64:0.0403128242,Sus_
XP 020951132 1 Gr2 muexonuraroniue:0.0669387899)90.2/64:0.0508857504,Bos NP 001179015 1 Gr2 muekonur
arorue:0.0581624905)74.9/64:0.0263494203,Can_XP_ 038513892 1 Gr2 muexonwurarorue:0.1293262361)99.5/100:0
.5893166872)95.3/100:0.3825066579)84.7/90:0.2235484953,(Xen_XP 031762319 1 Gr2
3eMHOBOAIHBIE:0.0249339257, Xen KAES594670 1 Gr2A 3emuoBonnbie:0.1321125045)100/100:1.423372768)55.9/86:
0.2127700146,0phi_ETE60513 1 _Gr2A_pentunun:1.3380977067)70.1/93:0.125901404,((((((Hom_NP_000919 1
Gr1B_wmnexonuratomntue:0.0114888315,Pon XP 002823895 2 GrlB_mexonuraromue:0.0182888523)99.1/100:0.1117
449433,Can_NP 001003320 1 Gr1B_mnekonuraronue:0.1164438046)29.2/95:0.0369143031,(Mus_ NP 035237 1
Gr1B_mnexonuratomiune:0.0583192401,Rat NP 113773 1 Grl1B_mnexonuraromue:0.1443851913)99/100:0.15074189
81)38/95:0.0316828128,(Sus_NP_001004037 1 _Grl1B_wmuexonuraromue:0.1319724356,Bos NP_777071 2 GrlB_mn
exonuraromue:0.2083873374)92.6/100:0.0994430367)91.8/95:0.0912694539,((Gal NP_001138961 1 GrlB_
nruipi:0.4008314485,Dan. NP 001107095 1 _Grl _pei6si:0.9409707155)44.1/93:0.160568068,Xen NP_001120440 1
Grl_3emuoBomHBIC:0.4990047805)54.3/88:0.1362758908)68.7/81:0.0850378801,Ano_XP 003226051 1 Grl_pentumu
1:0.2056448859)93.7/91:0.3697825214,Aphi_Q9DF56 1 Grl1B_pentunmmu:0.6442068169)99.2/100:0.799425116)52/78
:0.2538739863,(((((Hom_CAG33166 1 Grl10_mnexoruraromue:0.2207584679,Can_XP_005622132 2 Grl_miekomnu-
tarorue:0.3499847862)76.3/80:0.0717970447,(Mus_ AAG43522 1 Grl10_mmekonuraromue:0.0090125148,Rat
EDL96169 1 Grl10 muexonutaromme:0.1022153508)100/100:0.2881005041)62.1/80:0.0716424182,Sus_
XP 020941842 1 Grl_wmnexonuratomue:0.1237179239)91.7/80:0.2327268017,Bos_ XP_002698051 2 Grl mekonur
aromme:0.2821179299)99.6/100:0.8051188879,Xen XP 031749614 1 Grl 3emuoBonHbIe:0.8654166294)77.5/54:0.14
87705945,(((Dan_NP_001002350 1 Grl psios1:0.7827668882,Ano XP 008106080 1 Grl penrtunuu:1.0598993801)
74.2/68:0.276208437,Gal NP_001171686 1 Grl nmrunsr:0.2579838813)18.9/30:0.2662819842,0phi_ ETE72123 1
Gr10_pentmnnu:0.5365606424)92.6/94:0.3800557039)74.6/97:0.4299702388)74.8/98:0.3741363152,((Argi_
KAF8786928 1 Gr2D naykun:1.5479257176,Argi KAF8773397 1 Grl10_mayku:1.8905964986)81.1/98:0.4650049308
J(((Argi_KAF8789992 1 Grl10 nayxu:0.830649318,Ixo EEC10682 1 Grl10_xmemu:1.0096579312):0.9443006257,A
pi XP 006559708 2 Grl nacexombie:1.0343914024)98.3/100:0.4011536044,Dro ACD99484 1 Grl1B nacexombie: 1.
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2488392005)76.2/95:1.150216597)99.2/100:0.2750803401)7.5/38:0.594175049,((((((((Hom_NP_056530_2 Gr3_
mirekonutarone:0.0316569705,Pon. XP 002831066 2 Gr3 murexonmraronue:0.0264113949)99.4/100:0.1206435955,
(Bos NP 001074379 1 Gr3 mnexonurarommue:2.5982E-6,Sus XP 003133023 2 Gr3 muekonuratomue:2.5982E-
6)99.9/100:0.1558046885)96.1/99:0.1326403948,(Mus_NP_766379 2 Gr3_mnexonuraromue:0.0749873462,Rat_
NP 001099485 1 Gr3 muexonutaromue:0.0804577938)93.3/100:0.0999690311)99/100:0.4004614843,Gal
XP 015130838 2 Gr3 nruner:0.8750770747)81.4/95:0.1022792134,Ano XP 016852564 1 Gr3 penrtnnnu:0.412248
8823)67.7/95:0.199964372,Xen XP 041421615_1_ Gr3_3emHoBoguble:0.6121334937)93.4/99:0.3450601703,Dan_
NP 001032489 1 Gr3 psi6561:1.0443176064)89.4/100:0.3523232498,((Nem_EDO41374 1 Gr3_
crpekaromue:0.9598525629,(((Api_XP_016768685 2 Gr3 nacexombie:0.7643130959,(Mac PAA94326 1 Gr3 mo-
ckue 4epBu:0.5156624791,Mac PAA67274 1 Gr3_mutockue_uepBu:0.8730880395)99.4/100:0.8682479243)78.6/95:0.
1935633271,Hyd XP 002157393 1 Gr3 crpekatommue:1.6858431213)16.2/52:0.0877375395,Trichi KRY78816 1
Gr3_xpyr uepsu:1.2319762274)21.4/58:0.1921904337)82.8/78:0.1991919434,(((Bomb_XP 012546104 1 Gr3
Hacekombie:0.754907254,Dro. AAMS52696 1 Gr3 _nacexkombie:1.3214901772)71.3/96:0.152299656,Dap
XP 046450014 1 Gr3 pauxkn:0.6851594305)94.1/96:0.1938048949,((Cen_XP_ 023215651 1 Gr3_
naykn:0.3848642287,Argi KAF8767946 1 Gr3 mayku:0.4510735354)43/80:0.0847978024,Ixo XP 029846875 2 Gr3
knemu:0.5937675065)75.9/77:0.1052632031)98.8/94:0.2915895676,((((C
ap ELT91706 1 Gr3 xomsa wepBu:0.685676935,Nem XP 001639593 2 Gr3 crpekatormme:1.1943707735)89.7/99:0.
2490169039,0ct XP 014780088 1 Gr3 romoBonorue:0.8422184689)52.9/57:0.1740384543,Myt CAC5421460 1
Gr3_ronosonorue:1.0716495649)39.9/57:0.0437563142,Str XP_011678633_1_Gr3_urnoxoxue:1.3780557492)88/79:0
.143796654)81.8/75:0.1304730804)84.8/63:0.1738144908)97.9/99:1.484873764,((((((((Hom_NP_110448 2 Grl2A
mitexonntatomue:2.5E-6,Pon. XP 024102309 1 Grl2A wmnexonmratomue:0.0074168061)98.2/100:0.0571523188,S
us_ XP 003129303 1 Grl2A mnexonutaromue:0.0480541523)71.5/88:0.0106347561,(Bos_NP_001091532 1 Grl2A
mirekonuraronue:0.0563227165,Can_ XP 038300289 1 Grl2A wmnexonuratomue:0.0247812925)74.3/91:0.007533113
6)87.5/97:0.0472643441,(Mus_NP 075685 2 Grl2A wmnexonuratomue:2.779E-6,Rat XP 006232066 2 Grl2A wmue-
xonutaromue:0.0518345153)96.8/100:0.078653592)94.7/100:0.0986964045,((Gal_NP_001376446_1 Grl12A_
ntunsi:0.1250256631,Xen OCT97128 1 Grl2A 3emHoBomHbIe:0.3388259158)69.5/72:0.0256643918,Ano
XP 003221839 2 Grl2A pentummn:0.1750567346)52.2/71:0.0435185783)92.7/98:0.207573116,Dan. NP_001076268 1
Grl12A pwi0ob:0.5226937176)92.4/97:0.3681614875,((((((Hom NP _ 115951 2 Grl2B_
minekonurtammue:0.0072869246,Pon_ XP 002820875 3 Grl12B munexonmuTtatomue:2.5982E-
6)94.3/100:0.0364572648,Can_XP 038518262 1 Grl2B wmnexonuraromnue:0.0409584345)86.7/98:0.0225226852,S
us_XP 005671110 _1_Gr12B_mnexonuraromue:0.0633917483)56.5/90:0.0059940361,(Bos_XP 002698920 1 Grl12B_
miekonurtaromue:0.041174118,(Mus NP 076019 2 Grl12B mumexomuratomue :0.0155964223 Rat XP 346132 5
Grl12B_wmnexonunratomue:0.0225536742)100/98:0.1193415447)34.3/95:0.0120053791)97.5/91:0.1437750127,((Gal
XP 004942085 1 Grl12B nrunpr:0.1757694833,Ano XP 003218588 2 Grl12B pentunnn:0.1556957429)91/100:0.07
34323985,Xen XP 018080875 1 Grl2B 3emuoBoxHbIe:0.208913957)78.4/98:0.0863455556)93.9/92:0.2256092053,D
an_XP 005156576 1 Grl12B psi651:0.3267490708)99.5/100:0.7375325839)100/100:1.010137661,Ixo EEC00403 1
Grl12A_xnemu:1.0588354991)9.8/30:0.0901763363,((Cen_XP_023229534 1 Grl12A nayxu:0.9087109195,Tricho
XP 002107843 1 Grl12A mnnactunuarsre:1.4987313973)80.5/47:0.2319128168,(Ixo_ XP 002408157 3 Grl2A
kaem: 1.3309929911,Trichi KRX97399 1 Gr12A xkpyr uepsu:2.1393608389)22.4/57:0.5628054807)0/28:0.0349597
413)86.3/38:0.1640979762,(((Nem_XP_001625002_2 Grl2A_crpekaromue:0.369655661,Hyd XP_047128241 1
Grl12A crpexatomue:1.1603604956)79.9/99:0.2718950463,Str XP_003728278 2 Grl12A wurnoxoxwue:2.537078161)37
.3/52:0.1492196811,((Oct_ XP 014769949 1 Grl2A romosonorue:1.1057339629,Mac PAA74353 1 Grl2A muo-
ckue 4epBu:1.2793634637)83.1/90:0.3227574856,Myt_ CAC5409284 1 Grl2A_ronosonorue:0.8727498309)25.2/74:
0.0896320478)84.3/69:0.2798857982,((Bomb_XP 004931802 2 Grl2A nacexomsre:0.2949732433,Api XP 393116 2
Grl12 nacexombrie:0.3453533818)51/99:0.1372895757,Dro NP_001261903 1 Grl2A nacexomsre:0.4384969057)97.2/
100:0.6985099942,(Dap_XP_ 046453849 1 Grl12A pauku:0.598219593,Dap XP 046453801 1 Grl12A_ pauku:0.7138
586386)97.6/100:0.6447861505)95.4/100:0.4417746137)86/63:0.2342322846,Cap ELT91152 1 Grl2A xomsu_uepsu:
1.3059881059)70.4/66:0.0967187612)29.1/40:0.1704357712,Din_ CADS5115962 1 Grl2A xonsu dep-
Bu:1.3097733773)97.8/100:1.57778551)96.5/100:0.594175049);
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