
Gene name Gene ID Protein sequence

MsPAP1 MsG0180003365.01.T01

MRVSWVTEEKDSESLVEYGIKGGEYSKKAIGEHTSYRYFLYKSGKIHHVV

IGPLNPSTTYFYRCGGSGPEFSFKTPPLKLPIEFVVVGDLGQTEWTKSTL

KHIDSKDYDVFLLPGDLSYADTHQPLWDSFGRLVEPYASQRPWMVTEGNH

EIESIPIIQPQAFRSYNARWLMPYNESGSTSNLYYSFEVASTHIIMLGSY

TDFDADSEQYKWLQSDLAKIDRKRTPWVITLLHAPWYNTNEAHEGEGEDM

RQAMEDLLYEARVDLVFSGHVHAYERFTRIYDNKADPCGPLYVTIGDGGN

REGLALKFKKPPSPLSLYREASFGHGRLRIVNETHANWSWHRNNDSEAFV

ADDIWMKSLSNTKECWESLGQKNSHEEL*

MsPAP2 MsG0180006046.01.T01

MDTSIPMGIRIVDTLEESDIEIEFEDAEAEYTQSRIEFRILRNRFLNMSD

DRDVHPDCRNASNPFHECTDYCFRVIAQAKLTQSGMHDDGPKPDENSDSE

PDQPAPENNEDGSFPKLSARQKKWMELRAKMQEAKKRNQIEMANEKKRME

APTESRGVSKQKWLDDRKKKIGKLLDANGLDMTKAYMLDTQEAAEEKYKK

WEKDPAPFGWDVFNQRTLYNAYKKRTKNIEVDVEEYNRMKEADPEFYRDA

SSLQYGKAPKTSEDKIDRMVQELKDRDEKRRAFSRRRTFREEKDVDSIND

RNEHFNKKIERAFGKYTLEIKIISSEELHCRTDLLLQWCVLYSHCYSNAG

KFKWWIAFSGVFDQMNVQKGVNMSLDSDVFAVPSGYNAPQQVHITQGDLV

GKAVIVSWVTEDEPGSNAVRYWSTDNTKQKKLAKGKIVTYRFFNYSSGFI

HHTTIRNLEYNTKYYYEVGLGNTTRQFWFITPPEIGPDVPYTFGLIGDLD

NFPNHDNVRWDTWGRFVERSVAYQPWIWTVGNHEIDFAPEIGETKPFKPY

SHRYHTPYKASQSTSPFWYSIKRASAHIIVLASYSAYGKYTPQYQWLEQE

LPKVNRTETPWLIVLMHSPWYNSNNQHYMEGETMRVMYEPWFVKYKVDVV

YAGHVHAYERTERVSNIAYNVVNGICTPIKDQSAPVYITIGDGGNLGGSE

TNMTEPQPEYSAFREASFGHAIFDIMNRTHAHYSWHRNQDGYSVEADSHW

FFNRFWHPVDDSTAHVLH*

MsPAP3 MsG0280008275.01.T01

MFGFGIEFCSDLNTTLFLKRVIQDENPDFIAFTGDNIFGPSSHDAAESMF

RAFGPAMESGLPWAAILGNHDQESTLNREELMSLISLMDYSVSQINPSAD

SLTDSVKGRKMSKIDGFGNYNLRVYGAPGSMMANSSVLNLFFLDSGDRVV

YQGIRTYDWIRDSQLDWLRHVSREPQGQKQDPLHSTDRATSPITPPALAF

FHIPIPEVRQLFYKQIVGQFQEGVACSRVNSAVLQTFVSMGDVKAVFVGH

DHTNDFCGNLDGIWFCYGGGFGYHGYGKAGWPRRARIILAELQKGKASWT

SVQKIMTWKRLDDEKMSKIDEQILWDHLHSREETKMAATSDEEMESLLST

FNQIYEDVKNGISEIQSLQSKYSSELKLRESLQITCNNLKKENEELAKLY

SESLKNVADQVLQSISSIIRCTDTSDPRLVRGLTCVRLDFRAKYMNLKEE

LERSNNVVISKEEGHRRALKLLEEEYNEKIARLEAQVKESLHEKATYEAT

ISQLHGDIAAHKNHMQILANRLDQVHFEVESKYSSEIRDLKDCLMAEQEE

KNDLNRKMKLLEKELLLFKAKMVDQQQEMTSNWQVETLKQKIMKLRKENE

VLKRKFSHIEEGK*

MsPAP4 MsG0380014130.01.T01

MEEVNPCKKLADRYLKREVLGEGTYGVVFKAIDTQVSCRETKGGEHVALI

ADVSYMWMYNTGQMVAIKKIRNRIDEPIDGVNFTALREIKLLKELKHPNI

VDLIDVFHYKQNLHLVFEFMETDLEAVIRDRNIFLSPADIKSYLLMILQG

LAYCHKKWVLHRDVKPNNLLIGQNGQLKLADFGLSQIFGDQDHEFPDQAF

ARWYRAPELLFGAKKYGSSVDVWATACVFAELLLRRPFLEGSTDTHQTRK

IFTAFGTPSPSQWPDMMYLKYYIQEKYIPAPPLRSLFPMASDDALDLLSK

MFTYDPNARISVQKALEHRYFSSAPPPTDPEKLPRPVPKRESRVPDLNSF

EGLSHIQLSPSRKIRRVMPRCDGFEGNSLEGDKIDDNAVKKTVNKSGFGM

RNLWQLSQGTCQRLAFMHLKQQLCSQIALGKHHNWGAHELIGVLYDQGKA

DERSCTDGQGYDGASNMRGELNGLQDLILNECPYAYHVHISLAGDKHMRV

TWITDDKSAPSVVEYGTLPGKYDNVAEGETTSYSYIFYSSGKIHHTVIGP

LEPNSVYFYRCGGQGPELQLKTPPAQFPISFAVVGDLGQTGWTKSTLDHI

DQCKYDVNLIPGDLSYADYIQHRWDTFGRLVQPLASSRPWMVTQGNHEVE

HIPLLKDGFISYNSRWKMPFEESGSSSNLYYSFEVAGAHIIMLGSYDDYD

VYSEQYKWLKTDLSKVDRKRTPWLLVIFHVPWYNSNTAHQGEGGDMMKTM

EPLLYAASVDLVFAGHVHAYERSKRVYNGKLDPCGAVHITIGDGGNKEGL

AHKYIDPQPKWSEFREASFGHGELKIVNTTHAFWSWHRNDDDEPVKSDDI

WITSLVNSGCVAQKKTELEHALMTP*

MsPAP6 MsG0380014132.01.T01

MKSGIQVHISLAGDKHVRITWVTDDKSAPSVVEYGTLPGKYDSVAEGETT

SYSYIFYSSGKIHHTVIGPLEPNSVYFYRCGGQGPELQLKTPPAQFPISF

AVVGDLGQTGWTKSTLDHIDQCRYDVNLIPGDLSYADYIQHRWDTFGRLV

QPLASSRPWMVTQGNHEVEHIPLLKDGFISYNSRWKMPFEESGSSSNLYY

SFEVAGAHIIMLGSYDDYDVYSEQYKWLKMDLSKVDRKRTPWLLVIFHVP

WYNSNTAHQGEGGDMMKTMEPLLYAASVDLVFAGHVHAYERSKRVYNGKL

DPCGAVHVTIGDGGNKEGLAHKYIDPPPKWSEFREASFGHGELKIVNSTH

AFWSWHRNDDDEPVKSDDIWLTSLDSSGCVDQKRTELEHALMTP*

MsPAP5 MsG0380014132.01.T02
MKSGIQVHISLAGDKHVRITWVTDDKSAPSVVEYGTLPGKYDSVAEGETT

SYSYIFYSSGKIHHTVIGPLEPNSVYFYRCGGQGPELQLKTPPAQFPISF



AVVGDLGQTGWTKSTLDHIDQCRYDVNLIPGDLSYADYIQHRWDTFGRLV

QPLASSRPWMVTQGNHEVEHIPLLKDGFISYNSRWKMPFEESGSSSNLYY

SFEVAGAHIIMLGSYDDYDVYSEQYKWLKMDLSKVDRKRTPWLLVIFHVP

WYNSNTAHQGEGGDMMKTMEPLLYAASVDLVFAGHVHAYERSKRVYNGKL

DPCGAVHVTIGDGGNKEGLAHKYIDPPPKWSEFREASFGHGELKIVNSTH

AFWSWHRNDDDEPVKSDDIWLTSLDSSGCVDQKRTELEHALMTP*

MsPAP7 MsG0380015680.01.T01

MKGSSFFKINMILVILCFFTNLRMGLGDMNGIGEQPLSKIAIHKTILALH

SSASITASPFLLGIKGEDTEWVTVEVESPEPTNEDWYKYANHSNPKYKKT

GKNTLKFQLINQRADFSFALFSGGLSNPRLVAISNFIAFANPKAPVYPRL

AHGKSWNEMTVTWTSGYDISEAVPFVEWGPKGGKQIQSAAGTLTFNRNSL

CGEPARTVGWRDPGFIHTSFLKELWPNMRYTYRLGHFLSDGSYVWSKRYS

FKASPYPGQNSLQRVIIFGDMGKAERDGSNEYADYQPGSLNTTDQLINDL

DNFDIVFHIGDLPYANGYISQWDQFTAQVQQIASKVPYMIASGNHERDWP

NSGSFYDTPDSGGECGVPAETMYYYPAENKAKFWYATDYGMFRFCIADSE

HDWREGSEQYKFIEHCLATVDRKQQPWLIFAAHRPLGYSSNDWYAKEGSF

QEPMGRESLQGLWQKYKVDIGFYGHVHNYERVCPIYQNQCVNNEKTHYSG

TVNGTIHVVVGGGGSHLSDFTTAPPIWSIFRDRDYGFVKLTAFNHSYLLF

EYKKSSDGKVYDSFTISRDYRDVLACVHDGCEKTTLAL*

MsPAP8 MsG0380015682.01.T01

MEGKLNMSLVILCLFITNLRICLGDMNGFGEQPLSKIAIHKTILAIHDSA

SVTASPFLLGSKGEDTEWVTVKLESPEPTNEDWVGVFTPANFNSSTCPPN

PGGIGRVDTPFICSAPIKYKYANHSNPKYKKTGKTTLKFQLINQRADFSF

ALFSGGLSNPKLVAVSNFIAFANPKAPVYPRLAHGKSWNEMTVTWTSGYD

ISEAVPFVEWGPKGGKQIQSAAGTLTFNRNSMCGQPARTVGWRDPGFIHT

GFLEELWPNMRYAYRLGHLLSDGSYVWSKRYSFKASPYPGQNSLQRVIIF

GDMGKAERDGSNEYANYQPGSLNTTDQLIKDLDNIDIVFHIGDLPYANGY

ISQWDQFTAQVQQISSTVPYMIASGNHERSWPNSGSFYDTPDSGGECGVP

AETMYYYPAENKAKFWYATDYGMFRFCIADTEHDWREGSEQYKFIEHCLA

TVDRKQQPWLIFAAHRPLGYSSNDWYAKEGSFEEPMGRESLQGLWQKYKV

DIAFYGHVHNYERVCPIYQNQCVNKEKSHYSGTVNGTIHVVVGGGGSHLS

DFTTAPPVWSIFRDKDYGFGKLTAFNHSYLLFEYKKSSDGKVYDSFTISR

DYRDVLACVHDGCEKTTLAL*

MsPAP9 MsG0380016120.01.T01

MGFVLVSPHVVTLSLLLFSLCSILVHGVVPTTLDGPFKPVTVPLDKSFRG

NAVDIPDTDPLVQRNVEGFQPEQISLSLSTSHDSVWISWITGEFQIGENI

EPLNPETVGSIVRYGRFGRSMNGQAVGYSLVYSQLYPFEGLHNYTSGIIH

HVRITGLKPNTLYQYQCGDPSLSAMSDVHYFRTMPVSGPKSYPSRIAVVG

DLGLTYNTTSTVNHMISNHPDLILLVGDASYANMYLTNGTGSDCYSCSFS

NTPIHETYQPRWDYWGRYMEPLISSVPVMVIEGNHEIEEQAENKTFVAYS

SRFAFPSEESGSSSTLYYSFNAGGIHFIMLGSYISYDKSGDQYKWLEKDL

ASLDREVTPWLVATWHAPWYSTYKSHYREAECMRVEMEDLLYKYGVDIVF

NGHVHAYERSNRVYNYTLDPCGPVYITVGDGGNREKMAITHADEPGNCPE

PLTTPDKFMRGFCAFNFSSSPATGKFCWDQQPDYSAFRESSFGHGILEVK

NETHALWIWNRNQDLYGTAGDEIYIVRQPDKCPPVKPEEVHKT*

MsPAP10 MsG0380016121.01.T01

MPVSGPKSYPSRIAVVGDLGLTYNTTSTVNHMTGNHPDLILLVGDVTYAN

LYLTNGTGSDCYSCSFSNTPIQETYQPRWDYWGRYMEPLIASVPIMVLEG

NHEIEEQLRTRHLLLIEYNKLSGRVINLQVKNETHALWIWHRNQDFYGSA

GDEIYIVRQPDKCPPVKPEEVHKHEFGYYVQIILTIVFFILRDK*

MsPAP11 MsG0480019730.01.T01

MSDKSTAKAMFASLCSIMREQEVKKQRLSLLVHQYELFKMRMMKLVRRCT

QVSNLSFWATDSKKSYLLLIIRVNHSSFIQRQVIKTLKVVDLKRKNSQVQ

IRTRSTEWPSLKQLQYLAKKNRKFLARRGKYTPQYTWLEEELPRVNRKKT

PWLIVLMHSPWYNSNSYHYMEGETMRVMFESWFVKYKVDVVFAGHVHAYE

RSERVSNIAYNIVNGICAPVKDLSAPVYINIGDGGNIEGLATKYTQPQPE

YSAFREASFGHAIFDIKNRTHAYIAGIEIKMVMLLRVIPFGFQ*

MsPAP12 MsG0480019732.01.T01

MNHFELLIKSTTNLNLVQRHGPIWSFTLFASNDKLNRLVLNLVFVCNGGT

TSIFVRKVEKAIDMPLDSDVFKVPPGYNAPQQVHITQGDHVGKALIVSWV

TEDEPGSDAVRYWSENSKHKKLAKGKIFTYRYFNYSSGFIHHATIRNLKY

NTKYYYEVGLKNTTRQFWFTTPPAIGPDVPYTFGLIGDLGQTYDSNRTLS

HYQLNSTKGQTVLFVGDLSYADNYPNHDNVRWDTWGRFAERSVAYQPWIW

TIGNHELDFAPEIGENEPFKPFSHRYHTPYKASQSTSPFWYSIKRASAHI

IVLASYSAYGKYTPQYTWLEEELPRVNRKKTPWLIVLMHSPWYNSNSYHY

MEGETMRVMFESWFVKYKVDVVFAGHVHAYERSERVSNIAYNIVNGICAP

VKDLSAPVYINIGDGGNIEGLATKYTQPQPEYSAFREASFGHAIFDIKNR

THAYYSWHRNQDGDAVKSDSLWFFNRFWNPVDDSKPHGEIKFKGWVQTHG

FSQSINSFTIIIHTYAFASMPLEVFILLREIVGFYKEDASNACELFSLLL

HSACHVVVFDMLIKVFASNSMLEHAYHVFVSAKDVGIEFNTMSCNFLLKC

LVDANRVDDDDDRGVSVSADIRQASEILGKIYRSGETPNVVTYSTYIKGF

SNAGSLGVAWKLICNLCRENQSINNHCFNAVMYGLCQRGLLDEASQVLEE



MKSVGKLPDVYGYSILIDALCKNRDDEKAIDRLEDMNLNQIKPSIVSYTS

FIRRLCKTMLMETAMNTFRVIGASGYKYDQTIYETEVDGFCRKGDMDSAG

KLFEEMCSNNFTPSAFCYCSLIKGFYKLRQFANALKVYSIMQKRGIWPDT

IACNHILSIYCKKHDFNEALALLEEFQEHGLNPYSYNEFIHKLCRESFPK

KALQLLPVILKRNVFPELLIIVLSFIALPNS*

MsPAP13 MsG0480019733.01.T01

MHKIALKCVVEIQNKVFEFCGKMGFLHSSLLAFGLVLNLVFVCNGGRTST

FVRKVEKTIDMPLDSDVFDVPSGYNAPQQVHITQGDHVGKAVIVSWVTEN

EPGSNAVRYWSKNSKQKKLAKGKIVTYRFFNYTSGFIHHTTIRNLEYNTK

YYYEVGLGNTTRQFWFTTPPEIGPDVPYTFGLIGDLGQSYDSNKTLSHYE

LNPTNGQTVLFVGDLSYADNYPNHDNVRWDTWGRFAERSVAYQPWIWTVG

NHELDFAPEIIGFFWCCVTTWYNSSFCSGKYTPQYKWLEQELPKVNRTET

PWLIVLMHSPWYNSYNYHYMEGESMRVMYEPWFVKYKVDVVYAGHVHAYE

RSERVSNVAYNVVNGICTPIKDQSAPVYITIGDGGNLEGLATNMTEPQPE

YSAYREASFGHAIFDIKNRTHAHYSWHRNQDGYSVEADSHWFFNRFWHPV

DDSTTHVSH*

MsPAP14 MsG0480022236.01.T01

MLSELNNESEAEMKSRQEVGNDNGGWSATHSFVSRNSDSNETIAFLFGDM

GTTTAYNTYLRTQDESISTMKWILRDVEALGNKPAFISHIGDISYARGYA

WLWDHFFAQIEPVATKVAYHVCIGNHEYDWPLQPWKPDWANYRTDGGGEC

GVPYSLRFNMPGNSSEPTGTVAPATRNLYYSFDMGTVHFVYISTETNFLP

GSNQYNFLKRDLESVDRNKTPFVVVQGHRPMYTTSNEVRDAALRGKMVEH

LEPLLVNNHVTLALWGHVHRYERFCPLNNYTCGNGVGRKAGEKGYTVHLV

IGMAGQDWQPIWQPRPDHPDDPIYPQPQRSLYRGGEFGYIRLVATKQKLV

IYYVGNHDGEVHDTLEILESGEVVSGGGNDNVNGGIGSAKPEVQIKDPHC

RGTTSNEFVADSASVASSIKYHAEFTASFSPEKFEPSKAYFATAESVRDS

LIINWNATYEYYERVNVKQAYYMSMEYLQGRALLNAIGNLQLSGPYAEAL

RKLGYNLEDVANQEPDAALGNGGLGRLASCFLDSLATLNYPAWGYGLRYR

WEIPGKFRETSVSYPVRFYGEVISGPDGAKQWTGGESILAVAYDVPIPGY

KTRTTINLRLWSSKVSTEEFDLKAFNTGDHAKAYAVMKNAEKVIFVPDYN

VSVAEMLIPAELSQHISWDGGQWNKQHEIAMNGCVQIGTLDGANVEIREE

VGEDNFFLFGARAEEIAGLRKERAEGR*

MsPAP15 MsG0480022238.01.T01

MRVMYVTRDPKETYVRYGERKCHMGGLAVARVKRYEREHMCDAPANESVG

WRDPGYIHDALITSLKKGRRYYYKFKGTDPCTQTINGTKDVALREKMLEH

LEPLLVNNNVNLALWGHVHRYERFCPLNNYTCGNGVGRRAGDKGYTVHLV

IGMAGQDKQSIWKTRRGHPNDSIFPQPKQSLYRGGEFGYIRLVATKQKLV

VSYVGNHDGEVHDTMEILASGELFNGNVNVDIGNAKPKGLIEELHYPSMS

REEAYWCLGPLWVTFSQPVLDAERLTNHSFTALGTVVSLGTFGTKLVSRM

LIFFITQNAHDWINSAATALAKLLRRAFKEMAELLIRNVVKWNCNNHMGS

ILNIDGRCLGTPIRAGFSGVIRYNHGFYLSRFTGRIINSNDIFLVELTAI

HRGLCLAIDMGLDDLVSRGYGYDYKCWPIVQSSRVDMKIKSSNSENDTMI

IKESNQ*

MsPAP16 MsG0480022891.01.T01

LAKWRWRILQNEVRFGRWLSCGDQILNRVDWGTDSFPYFLSRWWKDISAL

DVPDGNNWLDVFLVRPTAEVVSVEDLLVHLVALLSLSFLSLEEDKWVWGP

DDGDSFTVKSAYSLIAKVFTNEENLDVLNIFVTPSSFLFDFQMGIVGKNL

NIEFVISTGDNFYDDGLKGVDDPAFYESFVDIYTAPSLQQIWYNVLGNHD

YRGDVEAQLGPILRQKDSRWVCLRSFILDTDNVEFFFVDTTPFVEEYFTD

PGKHTYDWKGVLPLESYRAELLKEVDSALVQSTAKWKIVVAHHPIKSAGP

HGNTQELVEQLLPILKSNNVDAYINGHDHCLEHIIDKESGIHFFTSGGGS

KAWGGDIKPWDPKELKLYYDGQGFMSMQISKTNASIVFYDVFGKVLHTWS

MSKKLKEAA*

MsPAP17 MsG0580026511.01.T01

MQEEVDGSNEYNNFQHGSINTTQQLIQDLENIDMVFHIGDISYANGYLSQ

WDQFTAQVEPIASAVPYMIASGNHERDWPGSGSFYGNMDSGGECGVLAET

MFYVPASNRAKFWYSIDYGMFRFCVADTEHDWREGTEQYKFIEHCLASVD

RQKQPWLVFLAHRVLGYSSCICYAEEGSFAEPMGRESLQKLWQKYKVDIA

IYGHVHNYERTCPIYQNICTSEEKHNYKGTLNGTIHIVAGGGGASLSTFT

SLKTKWSIFKDYDYGFVKLTAFDHSNLLFEYKKSRDGKVYDSFKISRDYR

DILACVTDSCPSATMAL*



MsPAP18 MsG0680030857.01.T01

MKICTFCMSLTIVLVIIANINMVVSKRHIPTTLDGPFKPMTRWFDSSLRR

GSDDLPMTHPRLKMNVTLNFPEQIALAISSPTSMWISWITGKSQIGQNVT

PLDPASIGSEVWYGKESGKYTNVGKGDSLVYSQLYPFEGLLNYTSGIIHH

VKLEGLEPGTRYYYNCGDSSIPAMSQENSFETFAKPSPKNYPARIAVIGD

LGLTSNSSTTVDHLSYNDPSMILMIGDLTYANQYLTTGGKGASCFSCAFP

DAPIRETYQPRWDGWGRFMQPLTSKIPMMVIEGNHEIEPQADGITFKSYL

TRFAVPAEESGSKSNFYYSFDTGGIHFIMLGAYVDYNRTGAQFAWLKQDL

QSVDRSVTPWLVATMHPPWYNSYASHYQEFECMRLEMEALLYQYRVDIIF

NGHVHAYERMNRVYNYTLDPCGPVYITVGDGGNIEKVDVDHADEPGKCPS

PGDNIPEFGGVCHSNFTFGPAKGNFCWNKQPEWSAFRESSFGHGILEVMT

LTFEASIFLFITSVDTKGFGFAAVSNPAFMNSGTSVARAVKPSRSALT*

MsPAP19 MsG0680034704.01.T01

MASFSAKSMTMFFLFTIIFGFGFLHASAELQRFTHTPKTDGSLNFLVVGD

WGRRGEYNQSDVAFQMGVVGEKLDIDFVVSTGDNFYDDGLTGEHDPNFEE

SFSKIYTAKSLQKQWYSVLGNHDYRGNVEAQLSPFLRQIDNRWLCLRSFI

VDSELVEIFFVDTTPFVEEYFTAPEHNYDWNGINPPKNYLANLLKDVEIA

LRESRAKWKIVVGHHAIRSVGHHGDTKELVNLLLPILQANHVDFYMNGHD

HCLEHISDTNSPLQFLVSGAGSKAWRGDVRDTTGNDVNFFYDGQGFMSVQ

LTGTDANIVFYDVTGNVLHKIASSKQLHSSI*

MsPAP20 MsG0680034704.01.T02

TIILCCKKCLVKIDIDPFFNIRYRIKTSCSKGDTPTSLNQVLSTFTRAMA

SFSAKSMTMFFLFTIIFGFGFLHASAELQRFTHTPKTDGSLNFLVVGDWG

RRGEYNQSDVAFQMGVVGEKLDIDFVVSTGDNFYDDGLTGEHDPNFEESF

SKIYTAKSLQKQWYSVLGNHDYRGNVEAQLSPFLRQIDNRWLCLRSFIVD

SELVEIFFVDTTPFVEEYFTAPEHNYDWNGINPPKNYLANLLKDVEIALR

ESRAKWKIVVGHHAIRSVGHHGDTKELVNLLLPILQANHVDFYMNGHDHC

LEHISDTNSPLQFLVSGAGSKAWRGDVRDTTGNDVNFFYDGQGFMSVQLT

GTDANIVFYDVTGNVLHKIASSKQLHSSI*

MsPAP21 MsG0780038493.01.T01

MNSLTSLQLFFLLLNLLPLFFTFSNCHIPTTLEGPFLPVTVPFDTSLRGD

TEDLPDDDPRVRRQVTGFQPEQISLSLSTTHHSVWLSWITGEYQIGNNIK

PLDPKTVSSVVRYGTSRLELVNEEKGESLVYSQLYPFEGLQNYTSGIIHH

VRLTGLEPSTLYYYQCGDPSLQAMSDIYHFRTMPISGPQSYPGRVAIVGD

LGLTYNTTTTISHMTSNEPDLVLLIGDVTYANLYLTNGTGSNCYSCSFPQ

TPIHETYQPRWDYWGRFMQNLVSRVPIMVVEGNHEIELQARNRTFVAYSS

RFAFPSEESGSSSTFYYSFNAGGIHFIMLGAYIDYEKTAQQYKWLERDLA

NVDRSLTPWLVATWHPPWYSSYKAHYREAECMRIEVEELLYSYGVDIVFN

GHVHAYERFNRVYNYSLDPCGPVYITVGDGGNREKMSIPFADEPGNCPEP

STTPDPYMGGFCATNFTFGPAAGKFCWDRQPDYSAFRESSFGYGIFEVPF

PLYPTT*

MsPAP22 MsG0780041108.01.T01

MRFKGTHFPGLAFLILVCLGFDAVYCYNRPPPRKTIFVPHDLDDSSPQQV

HISQVGQDKMRVSWITESPTPATVHYGPSSAANALSATGTTTSYHYALYE

SGENEIHNVVIGPLKSNTVYYYRLGDSAKTYNFKTTPAQFPIKFGVVGAG

DLGQTEWTVSTLKHLGDSNYDMLLLPGDLSYADFVQNLWDSFGRLVKPYA

SQRPWMVTTGNHDIEKIPGAMQGGKCHLKKVDQILIYTILLMCLAFMLSC

WVLIPILPRILHNINGFKGDLQKVNMGKTPWVVVLVHAPWYNSNEAHQGE

AESVDMKNAMEGLLCNARVDVVFTGHVHEECFNVVSNELIN*

MsPAP23 MsG0780041115.01.T01

MRFKGTHFPGLAFLILVCLGFDAVYCYNRPPPRKTIFVPHDLDDSSPQQV

HISQVGQDKMRITWITESPTPATVHYGPSPSANALSATGTTTSYHYALYE

SGEIHNVVIGPLKPNTVYYYRLGDSAKTYNFKTTPAQFPIKFGVVGDLGQ

TEWTVSTLKHLGDSNYDMLLLPGDLSYADFVQNLWDSFGRLVEPYASQRP

WMVTTGNHDIEKIPVVHKEPFTAYNARWQMPFEESGSDSNLYYSFDVSGV

HVIMLGSYTDFAPDSSQYKWLQGDLQKVNRGKTPWVVVLVHAPWYNSNEA

HQGEAESVDMKNAMEGLLYNARVDVVFTGHVHAYERFTRVYKDKGDNCGP

VHIVIGDGGNREGLATRYQDPKPEISLFREASFGHGVLEVVNASHALWSW

HKNDNEEPVVSDSVWLTSLSSDPACKA*



MsPAP24 MsG0880042856.01.T01

MSGRLVKKILNEQHQLSQQQFIKEEEEEDDNEQEEGSTAPSTINPFDLLN

DNDSEPENQGDESADETSVRDDNKERTSALKSSAQVSTSNPKSKKKKNKK

KKSKDNAVSGKAVNAKDKSRAVKEDAVSILQVVKSFENQNNNQPSSSRQM

RGVRRVRHNLKKTVLVTPANTWLPCDDSLSMEFLEIKNGYHYFRYVHSPS

YSQYQKSFEAAKAINDINGVASILQHRPYHIDSLLTMAEYFKGNCQLKYK

HDTNKPLFTALFTRMKNLDRRGCHRSALEVCKLLLSLDSDDPMGAIFCID

YFALRSEEYAWLEKFSEAYKSDNSIWLLPNFSFSLAICRFYLERAASEDA

CVDSKKSFSSDLMTQALMLHPSVIKKLVTKVPLKDRAWTDILKHAFFRSD

QTGIPSQDHLINIYVERNYLIWRLPDLQKLLIGAAKQVMETLESNKSEVN

DWSCVRKEAFSSEKNEYGHLLVSDFSDSVTAIPQENLQQFMGIPRAGEAM

LDENQFVNQQGNGHAPRGVANRNALAVLFESMLPWVTYEEGGPDVNQPVM

MQMIDPYWTVIPVMLVHYYATHPLAQYDLWRSKIVILLSWVWSIRLTHNY

FRRENGNGVLEKIGVSLRWVNSMENIGGGFHSLLFMSLSRLMFLIGLSLP

LYVVHFVNKPLSILDLVAIVVCLSGIVIAYFADTQLHDFMSRNNKFKELG

KPVIPVLDTAYGITAGVRITLVRRCGGGDWLCLHGTLDMDGPLLELWMIL

AEKPNLIVFTGDNIYGSDSLDSAKSMDAAFAPAIESNIPWVAVLGNHDQQ

GSLSREGVMKYIVGMKNSLSKVNPPGVHIIDGFGNNNWRLVVFKKAYIKG

PAPQKEAAPGLAYFHIPLPEYTSFDSSNMTGVKMETDGGDGISSASVNSG

FFTTLVEAGDGSDTMLMERLDGLGGQEWVVASLEKTDKGSWGAVKSIKSW

KRLDDQHLTGINGEVLWSKSTPVCPNIFLFGVVTIEEFLAYFADTQLHDF

MSRNNKLKGLGKPVIPVLDTGLWYYSRRPNYFGETLWWWGLVVFAWNLGH

GWTFIGALVNTCVWLM*

MsPAP25 MsG0880042857.01.T01

MNLRKSFVFDTKRKMGLNFMVFVVMVSWFWSIPTTCALAAKQQENQKLRF

DQNGEFKILQVADMHYANGKTTLCLDVLPSQNASCTDLNTTAFIHRMILA

EKPNLIVFTGDNIYGYDSSDSAKSMDLAFAPAIESNIPWVAVLGNHDQEG

SLSREGVMKYIVGLKNSLSKVNPPEVHIIDGFGNNNLEIGGVQGTAFENK

SVLNLYFLDSGDYSKVPSIPGYDWIKPSQQLWFERTSAKLRKAYIKGPAP

QKEAAPGLAYFHIPLPEYTSFDSSNMTGVKMETDGGDGISSASVNSGFFT

TLVGAGDVKAVFVGHDHLNDFCGKLMDIQLCYAGGFGYHAYGKAGWSRRA

RVVVASLEKTDKGSWGAVKSIKSWKRLDDQHLTGIDGEVLWSKSTPDGVK

TGSEELNHQFASSKSQMWSEAEAKNKLVEIKNLKEMQASVGFIHGSWKL*

MsPAP26 MsG0880044980.01.T01

MQPLFTNLLVLAIIFHQQAVVSPQSHDLHQPLSKVAIHNTLFALHPDASI

KATPNLLGFKGQNTEWVTLKYNNPNPSIHDWIGVFSPANFSSSICPAENR

LVNPPFLCSAPIKFQYANFSSHNYKITGKGSLKLQLINQRSDFSFALFTG

GLTNPKLVAVSNKVSFINPNAPVYPRLAQGKTWDEITVTWTSGYGISEAE

PFVEWGRKEGKLVQSPAGTLTFDRNTMCGAPARTVGWRDPGYIHTSFLKE

LWPNKEYTYKLGHRLVNGTTIWSQEYQFKSSPYPGQNSVQRVVIFGDMGK

AEADGSNEYNNFQPGSLNTTNQIIQDLKDIDIVFHIGDLCYANGYLSQWD

QFTAQIEPIASKVPYMTASGNHERDWPGSGSFYGTLDSGGECGVLAQTMF

YVPAENREKFWYSVDYGMFRFCIAHTELDWRKGTEQYEFIEKCLASVDRQ

KQPWLIFLAHRVLGYSSADFYVAEGSFEEPMGREDLQSLWQKYKVDIAMY

GHVHNYERSCPIYQNICTDKEKHNYKGSLNGTIHVVVGGGGAALAEFAPI

NTTWSIFKDHDFGFVKLTAFDHSNLLLEYKKSSDGQVYDSFKISRDYRDI

LACTVDSCQSTTLAS*

MsPAP27 MsG0880046225.01.T01

MKQESIRHKHNMIVLVATLAWLLLNSNIVLCSAHANGFGEQPLSKIAIHK

TIVSLHSNASVTATPSILGTKGEDTQWVTVDIDFPDPSVDDWVGVFSPAN

FNSSACPPVNDPKEQIPYICSAPIKYKFANYSNSRYTKKGKASLRFQLIN

QRADFSFALFSGGISNPKLVAVSNFISFANPKAPLYPRLAQGKSWDEMTV

TWTSGYDINEATPFVEWGPEGKTPVQSPAGTLTFGRNSMCGSPARTVGWR

DPGFIHTSFLKNLWPNFVYTYRLGHLLPDGSYIWSKKYSFKSSPYPGQDS

LQRVVIFGDMGKVILIVSKHNLYSREGRLSEIVFEKESNMLPGAIFCQIY

DSANGNHERDWPNSGSFYDVTDSGGECGVLAETMFYVPAENRAKFWYATD

YGMFRFCIADTEHDWREGSEQYKFIEHCLATVDRQKQPWLIFAAHRVLVI

PLTLNQCVNTERSHYSGIVNGTIHVVVGGAGSHLSNFSQVTPKWSLYRDY

DFGFVKLTAFNHSSLLFEYKKSSDGNVYDSFTVSRDYKDVLACVHDSCEA

TTLAS*

MsPAP28 MsG0880046835.01.T01

MENLRITVHITQGDYDGKAVIISWVTPDEPGSSHVQFGTSENKFQSTAQG

TVSNYTFGEYKSGYIHHCLVEGLEHSTKYYYRIGSGDSSREFWFETPPKV

GPDATYKFGIIGNIYISGDLGQTFNSLSTLEHYIESEAQTVLFVGDLSVG

KWVGPIACDTKAISKPTHI*



MsPAP30 MsG0880046836.01.T01

MQRLLLHLVLLASFVFFSRDVYAGITSSFVRSEFPSVDIPLNHPAFAVPK

GHNAPQQVHITQGDYDGKAVIISWVTPDEPGSSHVQFGTSENKFQSTAQG

TVSNYTFGEYKSGYIHHCLVEGLEHSTKYYYRIGSGDSSREFWFETPPKV

GPDATYKFGIIGDLGQTFNSLSTLEHYIESEAQTVLFVGDLSYADRYQYT

DVGLRWDTWARFVERSTAYQPWIWNTGNHEIEYFPYMGEVVPFKSYLQRY

TTPYLASKSTSPLWYAIRRASAHIIVLSSYSPFGCVCFKFTKFIPRNNIP

WNIKMGILFQVKYTPQWKWLRDELPQVDREKTPWLIVLMHVPLYNSNEAH

FMEGESMRVVYESWFIKYKVDVIFAGHVHAYERSYRFSNIDYNITTGNRY

PVADKSAPVYITVGDGGNQEGLASRFRDPQPEYSAFREASYGHSTLEIKN

RTHAVYHWNRNDDGKKVATDSFVLHNQYW*

S1 Protein sequences of MsPAP gene family members


