Protein Name

Sequence

CCoV-HuPn-2018_S_2P_avi_his

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDNFPCSKFLNRTIGNHWNLIENFLLNYSTIRLPPNSDVVLGDYFPTVQPWENCIRN
NNNSLYVTMENLKALYWDYATENITSDHRQRLHVVVKGKPYSITVTTTRNFDAAEGATIICICKGSPPTTTTGNLDCNWGSDCRLNHK
FPICPSNSQANCGNMLYGLQWFTDEVVAYLHGAIYRISFENKWEFGTVTLGDMRATTLQTAGALVDLWWENPVYDVTYYRVNNKNGTT
IVSNCTDQCASYVDNVFTTQPGGLIPSDFSFNNWFLLTNSSTVVSGKLVTRQPLVVNCLWPVPSFKEAASTFCFEGAGFDQCNGAVL
NNTVDVIRFNLNFTADVQSGMGATVFSLNTTGGVILEISCYNDIVSESSFYSYGDIPFGITDGPRYCYVLYNGTTLKYLGTLPPSVK
EIATISKWGHFYINGYNFFSTFPIDCISFNLTTGASGAFWTIAYTSYTEALVQVENTAIKKVTYCNSHINNIKCSQLTANLONGFYPV
ASSEVGLVNKSVVLLPSFFAHTTVNITIDLGMKRSGYGQPTASPLSNITLPMODNNTDVYCIRSNQFSIYVHSTCKSSLWDNVENQD
CTDVLEATAVIKTGTCPFSFDKLNNHLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVL
HLDSCTDYNIYGRTGVGVIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGAIVGAMTSINSELLGLTHWT
TTPNFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYSNIGVCKNGALVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYIQVYTT
PVSIDCARYVCNGNPRCNKLLTQYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPNIGGSWLG
GLKDILPSHNSKRKYRSAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANDDKMTMY TASLAGGITLGA
LGGGAVAIPFAVAVQARLNYVALQTDVLNKNQQILANAFNQAIGNITQAFGKVNDATHQTSKGLATVAKVLAKVQODVVNTQGQALSH
LTVQLONNFQATISSSISDIYNRLDPPSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTH
LFSLANAAPNGMIFFHTVLLPTAYQTVTACSGICASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRAATSSDEFVQIEGCDV
LFVNATEIDLPSIIPDYIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNL
EWLNRIETYVKSGGYIPEAPRDGQAYVRKDGEWVLLSTFLVPRGSGGSGGSGLNDIFEAQKIEWHEGGSHHHHHHHH

CCoV-HuPn-2018_S _Full-
length

MKLLFVVLVVLPSIYGDNFPCSKFLNRTIGNHWNLIENFLLNYSIRLPPNSDVVLGDYFPTVQPWENCIRNNNNSLYVTMENLKALY
WDYATENITSDHRQRLHVVVKGKPYSITVTTTRNFDAAEGAIICICKGSPPTTTTGNLDCNWGSDCRLNHKFPICPSNSQANCGNML
YGLOWFTDEVVAYLHGAIYRISFENKWFGTVTLGDMRATTLQTAGALVDLWWENPVYDVTYYRVNNKNGTTIVSNCTDQCASYVDNV
FTTQPGGLIPSDFSENNWFLLTNSSTVVSGKLVTRQPLVVNCLWPVPSFKEAASTFCFEGAGFDQCNGAVLNNTVDVIRFNLNFTAD
VQSGMGATVFSLNTTGGVILEISCYNDIVSESSFYSYGDIPFGITDGPRYCYVLYNGTTLKYLGTLPPSVKEIATISKWGHFYINGYN
FFSTFPIDCISFNLTTGASGAFWTIAYTSYTEALVQVENTATIKKVTYCNSHINNIKCSQLTANLONGFYPVASSEVGLVNKSVVLLP
SFFAHTTVNITIDLGMKRSGYGQPIASPLSNITLPMQDNNTDVYCIRSNQFSIYVHSTCKSSLWDNVENQDCTDVLEATAVIKTGTC
PFSFDKLNNHLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
GVIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGAIVGAMTSINSELLGLTHWTTTPNFYYYSIYNYTNE
RTRGTAIDSNDVDCEPIITYSNIGVCKNGALVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYIQVYTTPVSIDCARYVCNGNPR
CNKLLTQYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPNIGGSWLGGLKDILPSHNSKRKYR
SATEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANDDKMTMY TASLAGGITLGALGGGAVAIPFAVAVQA
RLNYVALQTDVLNKNQQILANAFNQATIGNITQAFGKVNDATHQTSKGLATVAKVLAKVQDVVNTQGQALSHLTVQLONNFQATSSST
SDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFH
TVLLPTAYQTVTACSGICASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRAATSSDEVQIEGCDVLFVNATEIDLPSIIPD
YIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYV
WLLIGLVVVFCIPLLLFCCCSTGCCGCIGCLGS

TGEV S_Full-length

MKKLFVVLVVMPLIYGDNFPCSKLTNRTIGNHWNLIETFLLNYSSRLPPNSDVVLGDYFPTVQPWEFNCIRNDSNDLYVTLENLKALY
WDYATENITWNHRQRLNVVVNGYPYSITVTTTRNENSAEGAIICICKGSPPTTTTESSLTCNWGSECRLNHKFPICPSNSEANCGNM
LYGLQWFADEVVAYLHGASYRISFENQWSGTVTLGDMRATTLEVAGTLVDLWWFNPVYDVSYYRVNNKNGTTVVSNCTDQCASYVAN
VETTQPGGFIPSDFSFNNWFLLTNSSTLVSGKLVTKQPLLVNCLWPVPSFEEAATFCFEGAGFDQCNGAVLNNTVDVIREFNLNEFTTN
VOSGKGATVFSLNTTGGVTLEISCYYDTVSDSSFFSYGEIPFGVTDGPRYCYVLYNGTALKYLGTLPPSVKEIATSKWGHEFYINGYN
FFSTFPIDCISENLTTGDSDVEWTIAYTSYTEALVQVENTAITKVTYCNSHVNNIKCSQLTANLNNGFYPVSSSEVGLVNKSVVLLP
SFYTHTIVNITIDLGMKRSGYGQPIASTLSNITLPMQDNNTDVYCIRSDQFSVYVHSTCKSSLWDNIFKRNCTDVLDATAVIKTGTC
PFSFDKLNNYLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
GIIRQTNRTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGTIVGAITSINSELLGLTHWTTTPNFYYYSIYNYTND
RTRGTAIDSNDVDCEPVITYSNIGVCKNGAFVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYIQVYTTPVSIDCSRYVCNGNPR
CNKLLTQYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSSETLDPIYKEWPNIGGSWLGGLKY ILPSHNSKRKYR
SATEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANADKMTMY TASLAGGITLGALGGGAVAIPFAVAVQA
RLNYVALQTDVLNKNQQILASAFNQATIGNITQSFGKVNDATHQTSRGLATVAKALAKVQDVVNTQGQALSHLTVQLONNFQATSSST
SDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFH
TVLLPTAYETVTAWAGICASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRVATSSDEVQIEGCDVLFVNATVSDLPSIIPD
YIDINQTVQDILENFRPNWTVPELTFDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYV
WLLIGLVVIFCIPLLLFCCCSTGCCGCIGCLGSGGSGGSYPYDVPDYA

HCoV-229E S_Full-length

MFVLLVAYALLHTIAGCQTTNGLNTSYSVCNGCVGYSENVFAVESGGYIPSDFAFNNWFLLTNTSSVVDGVVRSFQPLLLNCLWSVSG
LRETTGFVYFNGTGRGDCKGFSSDVLSDVIRYNLNFEENLRRGTILFKTSYGVVVEYCTNNTLVSGDAHIPFGTVLGNFYCFVNTTI
GTETTSAFVGALPKTVREFVISRTGHFYINGYRYFTLGNVEAVNFNVTTAETTDFFTVALASYADVLVNVSQTSIANIIYCNSVINR
LRCDQLSFYVPDGFYSTSPIQSVELPVSIVSLPVYHKHMFIVLYVDFKPQSGGGKCFNCYPAGVNITLANFNETKGPLCVDTSHETT
KYVAVYANVGRWSASINTGNCPFSFGKVNNEFVKFGSVCFSLKDIPGGCAMPIVANWAYSKYYTIGTLYVSWSDGDGITGVPQPVEGV
SSFMNVTLDKCTKYNIYDVSGVGVIRVSNDTFLNGITYTSTSGNLLGFKDVTKGTIYSITPCNPPDQLVVYQQAVVGAMLSENFTSY
GFSNVVELPKFFYASNGTYNCTDAVLTYSSFGVCADGSITAVQPRNVSYDSVSAIVTANLSIPSNWTISVQVEYLQITSTPIVVDCS
TYVCNGNVRCVELLKQYTSACKTIEDALRNSARLESADVSEMLTFDKKAFTLANVSSFGDYNLSSVIPSLPTSGSRVAGRSATEDIL
FSKIVTSGLGTVDADYKNCTKGLSTADLACAQYYNGIMVLPGVADAERMAMYTGSLIGGIALGGLTSAVSIPFSLATIQARLNYVALQ
TDVLQENQKILAASEFNKAMTNIVDAFTGVNDAITQTSQALQTVATALNKIQDVVNQQGNSLNHLTSQLRONFQATSSSIQATIYDRLD
TIQADQQVDRLITGRLAALNVEVSHTLTKYTEVRASRQLAQQKVNECVKSQSKRYGFCGNGTHIFSIVNAAPEGLVFLHTVLLPTQY
KDVEAWSGLCVDGTNGYVLRQPNLALYKEGNYYRITSRIMFEPRIPTMADFVQIENCNVTFVNISRSELQTIVPEY IDVNKTLQELS
YKLPNYTVPDLVVEQYNQTILNLTSEISTLENKSAELNYTVQKLQTLIDNINSTLVDLKWLNRVETY IKWPWWVWLCISVVLIFVVS
MLLLCCCSTGCCGFFSCFASSIRG




Protein

Sequence

HCoV-229E S_Full-length

MKKLFVVLVVMPLIYGDNFPCSKLTNRTIGNHWNLIETFLLNYSSRLPPNSDVVLGDYFPTVQPWEFNCIRNDSNDLYVTLENLKALY
WDYATENITWNHRQRLNVVVNGYPYSITVTTTRNENSAEGAIICICKGSPPTTTTESSLTCNWGSECRLNHKFPICPSNSEANCGNM
LYGLQWFADEVVAYLHGASYRISFENQWSGTVTLGDMRATTLEVAGTLVDLWWFNPVYDVSYYRVNNKNGTTVVSNCTDQCASYVAN
VETTQPGGFIPSDFSFNNWFLLTNSSTLVSGKLVTKQPLLVNCLWPVPSFEEAATFCFEGAGFDQCNGAVLNNTVDVIREFNLNEFTTN
VQOSGKGATVFSLNTTGGVTLEISCYYDTVSDSSFFSYGEIPFGVTDGPRYCYVLYNGTALKYLGTLPPSVKEIATISKWGHFYINGYN
FFSTFPIDCISENLTTGDSDVEFWTIAYTSYTEALVQVENTAITKVTYCNSHVNNIKCSQLTANLNNGFYPVSSSEVGLVNKSVVLLP
SFYTHTIVNITIDLGMKRSGYGQPIASTLSNITLPMQDNNTDVYCIRSDQFSVYVHSTCKSSLWDNIFKRNCTDVLDATAVIKTGTC
PFSFDKLNNYLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
GIIRQTNRTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGTIVGAITSINSELLGLTHWTTTPNFYYYSIYNYTND
RTRGTAIDSNDVDCEPVITYSNIGVCKNGAFVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYIQVYTTPVSIDCSRYVCNGNPR
CNKLLTQYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSSETLDPIYKEWPNIGGSWLGGLKYILPSHNSKRKYR
SATEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANADKMTMY TASLAGGITLGALGGGAVAIPFAVAVQA
RLNYVALQTDVLNKNQQILASAFNQATIGNITQSFGKVNDATHQTSRGLATVAKALAKVQDVVNTQGQALSHLTVQLONNFQATSSST
SDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFH
TVLLPTAYETVTAWAGICASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRVATSSDEVQIEGCDVLEFVNATVSDLPSIIPD
YIDINQTVQDILENFRPNWTVPELTFDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYV
WLLIGLVVIFCIPLLLFCCCSTGCCGCIGCLGSGGSGGSYPYDVPDYA

CCoV-HuPn-2018_RBD domain

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTSFFAHTTVNITIDLGMKRSGYGQPTIASPLSNITLPMQDNNTDVYCIRSNQFSIYV
HSTCKSSLWDNVEFNQDCTDVLEATAVIKTGTCPFSFDKLNNHLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNT
VGVPSDNGSSGGSGLNDIFEAQKIEWHEGGSHHHHHHHH

HCoV-229E RBD domain

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTLPVYHKHMFIVLYVDFKPQSGGGKCFNCYPAGVNITLANFNETKGPLCVDTSHET
TKYVAVYANVGRWSASINTGNCPFSFGKVNNEVKFGSVCFSLKDIPGGCAMPIVANWAYSKYYTIGTLYVSWSDGDGITGVPQPVEG
GSSGGSGLNDIFEAQKIEWHEGGSHHHHHHHH

TGEV RBD domain

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTPSFYTHTIVNITIDLGMKRSGYGQPIASTLSNITLPMODNNTDVYCIRSDQFSVY
VHSTCKSSLWDNIFKRNCTDVLDATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDN
IVLVPRGSSGGSGLNDIFEAQKIEWHEGGSHHHHHHH

human APN_full-length

MAKGFYISKSLGILGILLGVAAVCTITALSVVYSQEKNKNANSSPVASTTPSASATTNPASATTLDQSKAWNRYRLPNTLKPDSYRV
TLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVIITHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDS
QYEMDSEFEGELADDLAGFYRSEYMEGNVRKVVATTOMQAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPED
PNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQASNGVLIRIWARPSATAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPD
FNAGAMENWGLVTYRENSLLFDPLSSSSSNKERVVTVIAHELAHQWEFGNLVTIEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLM
VLNDVYRVMAVDALASSHPLSTPASEINTPAQISELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYQNTIYLNLWDHLQ
EAVNNRSIQLPTTVRDIMNRWTLOMGFPVITVDTSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQOQDYWLIDVRAQN
DLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKIQTQLORDHSATPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWE
AALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPLFIHFRNNTNNWREIPENLMDQYSEVNATISTACSNGVPECEEMVSGLFKQWMENP
NNNPIHPNLRSTVYCNATAQGGEEEWDFAWEQFRNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNV
IGQGLVWDFVQSNWKKLFNDYGGGSFSFSNLIQAVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEV
VLOQWFTENSK

human APN_full-length R741G

MAKGFYISKSLGILGILLGVAAVCTITALSVVYSQEKNKNANSSPVASTTPSASATTNPASATTLDQSKAWNRYRLPNTLKPDSYRV
TLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVIITHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDS
QYEMDSEFEGELADDLAGFYRSEYMEGNVRKVVATTOMQAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPED
PNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQASNGVLIRIWARPSATAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPD
FNAGAMENWGLVTYRENSLLFDPLSSSSSNKERVVTVIAHELAHQWFGNLVT IEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLM
VLNDVYRVMAVDALASSHPLSTPASEINTPAQISELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYQNTIYLNLWDHLQ
EAVNNRSTIQLPTTVRDIMNRWTLOMGFPVITVDTSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQOODYWLIDVRAQN
DLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKIQTQLORDHSATPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWE
AALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPLFIHFRNNTNNWTEIPENLMDQYSEVNATISTACSNGVPECEEMVSGLFKQWMENP
NNNPIHPNLRSTVYCNATAQGGEEEWDFAWEQFRNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNV
IGQGLVWDFVQSNWKKLFNDYGGGSFSFSNLIQAVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEV
VLOQWFTENSK

canine APN_full-length

MAKGFYISKSLGILGILLGVAAVCTITALSVVYSQEKNKNANSSPVASTTPSASATTNPASATTLDQSKAWNRYRLPNTLKPDSYRV
TLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVIITHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDS
QYEMDSEFEGELADDLAGFYRSEYMEGNVRKVVATTOMQAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPED
PNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQASNGVLIRIWARPSATAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPD
FNAGAMENWGLVTYRENSLLFDPLSSSSSNKERVVTVIAHELAHQWFGNLVT IEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLM
VLNDVYRVMAVDALASSHPLSTPASEINTPAQISELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYQNTIYLNLWDHLQ
EAVNNRSIQLPTTVRDIMNRWTLOMGFPVITVDTSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQOQDYWLIDVRAQN
DLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKIQTQLORDHSATPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWE
AALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPLFIHFRNNTNNWGEIPENLMDQYSEVNATISTACSNGVPECEEMVSGLFKQWMENP
NNNPIHPNLRSTVYCNATAQGGEEEWDFAWEQFRNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNV
IGQGLVWDFVQSNWKKLFNDYGGGSFSFSNLIQAVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEV
VLOQWFTENSK




Protein

Sequence

canine APN_full-
length_T749R

MAKGFYISKALGILAIVLGIAAVSTITALSVVYAQEKNKNAESSPVSSPVSSPVSSPVSPTNPSTTAATTLAQSKPWNHYRLPKTLI
PSSYNVTLRPYLTPNSNGLYTFKGSSTVRFTCKESTSMITIIHSKKLNYTNIQGQRVALRGVGGSQAPAIDRTELVEVTEYLVVHLRE
PLQVNSQYEMDSKFEGELADDLAGFYRSEYTENGVKKVLATTQMQAADARKSFPCFDEPAMKATFNITLIHPSNLVALSNMLPRGPS
VPFTEEPNWNVTEFETTPIMSTYLLAY IVSEFKNVQENTPSNVLIRIWARPSAMDQGHGNYALRVTGPILDFFSRHYDTPYPLNKSD
QIALPDFNAGAMENWGLVTYRESALLYDPQSSSIGNKERVVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADYAEPTW
NLKDLIVLNEVYRVMAVDALASSHPLSSPASEVNTPAQISEVFDSISYSKGASVLRMLSSFLTEDLFKKGVASYLHTFAYQONTIYLD
LWNHLQWALGNQTAINLPYTVNAIMDRWILOMGFPVVTVDTTTGTLSQKHFLLDPQSNVTRPSKENYLWIIPISSVKSGTQQAHYWM
PDNAKVONDLFKTTGDEWVLLNLNVTGYYLVNYDONNWKKIHTQLQTDLSVIPVINRAQVIHDTFDLASAQIVPVTLALNSTLFLNQ
ETEYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLRKQVTPLENHFEKITOQNWRDHPQTLTEQYNEINAVSTACTYGVPKCKDLVSTL
FAEWRKNPONNPIYPNLRSTVYCNATAQGGEEEWNFVWEQFRNTSLVNEADKLRSALACSTQVWILNRYLSYTLNPEFIRKQDVIST
LSSTASNVIGQSLAWDFIQSNWKKLFEDYGTGSFSFSNLIQAVTRRFSTEFELQOLEQFKANNMDTGFGSGTRALEQALEKTKANIK
WVKENKEAVLQWFRENSQ

feline APN_full-length

MAKGFYISKPVGILAILLGVAAVCTITALSVVYSQEKNRSTESSTAASTAAPTGPTTTVATTLDQSKPWNVYRLPKTLIPDSYNVTL
RPYLTPNNKGLYVFTGTNIVRFTCKESTNIVIIHSKRLNYTSHQGHMVALSGVGGFHPQPVIVRTELVELTEYLVVHLQEPLVAGRQ
YEMNSEFQGELADDLAGFYRSEYMENGVKKVLATTHMOATEARKSFPCFDEPAMKATFNITITHPNNLVALSNMLPRGPSVPFGEDP
TWKVTEFETTPIMSTYLLAYIVSEFSYVETRAPSGVLIRIWARPSAINQGHGDYALKVTGPILDFFSQHYDTPYPLNKSDQIALPDFE
NAGAMENWGLVTYRESALLYDRQSSSSGNQERVVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADFAEPTWNLKDLMV
LNDVYRVMAVDALASSHPLSTPASEINTPAQISEVFDSISYSKGASVLRMLSNFLTEDLFKMGIASYLHTYKYGNTIYLNLWEHLQQ
VVDKQPTIKLPDTVSATIMDRWILQMGFPVITVDTQTGTISQQHFLLDPQSVVTRPSQFNYLWIVPISSVRSGSPQAHYWLPGVEKAQ
NDLFKTTANDWVLLNLNVTGYYLVNYDNENWKKIQTQLQOTDLSVIPVINRAQVIHDAFNLASAQKVPVTLALNNTLFLIQETEYMPW
QAALSSLSYFKLMFDRSEVYGPMKRY LKKQVTPLENHFERVTKNWTDHPQTLMDQYSEINAVSTACSYGVPECEKLAATLFAQWKKN
PONNPIHPNLRSTVYCNATAQGGEEEWNFVWEQFLKAELVNEADKLRGALACSNQVWILNRFLSYTLDPNLIRKQDVTSTLSSISSN
VVGQTLVWDEFVQSNWKKLFQDYGTGSFSFSNLIQAVTRRFSTEFELQQLEQFKKNNMDTGFGSATRALEQALEKTKANLKWVKENKD
VVLRWEFTENS

porcine APN_full-length

MAKGFYISKALGILGILLGVAAVATITALSVVYAQEKNKNAEHVPQAPTSPTITTTAAITLDQSKPWNRYRLPTTLLPDSYNVTLRP
YLTPNADGLYIFKGKSIVRFICQEPTDVIIIHSKKLNYTTQGHMVVLRGVGDSQVPEIDRTELVELTEYLVVHLKGSLQPGHMYEME
SEFQGELADDLAGFYRSEYMEGNVKKVLATTOMQSTDARKSFPCFDEPAMKATFNITLIHPNNLTALSNMPPKGSSTPLAEDPNWSV
TEFETTPVMSTYLLAYIVSEFQSVNETAQNGVLIRIWARPNATAEGHGMYALNVTGPILNFFANHYNTPYPLPKSDQIALPDFNAGA
MENWGLVTYRENALLFDPQSSSISNKERVVTVIAHELAHQWFGNLVTLAWWNDLWLNEGFASYVEYLGADHAEPTWNLKDLIVPGDV
YRVMAVDALASSHPLTTPAEEVNTPAQISEMFDSISYSKGASVIRMLSNFLTGDLFKEGLASYLHAFAYQNTTY LDLWEHLQKAVDA
QTSIRLPDTVRAIMDRWTLOMGFPVITVDTKTGNISQKHFLLDSESNVTRSSAFDYLWIVPISSIKNGVMODHYWLRDVSQAQNDLE
KTASDDWVLLNVNVTGYFQVNYDEDNWRMIQHQLQTNLSVIPVINRAQVIYDSFNLATAHMVPVTLALDNTLFLNGEKEYMPWQAAL
SSLSYFSLMFDRSEVYGPMKKYLRKQVEPLFQHFETLTKNWTERPENLMDQYSEINAISTACSNGLPQCENLAKTLFDQWMSDPENN
PIHPNLRSTIYCNATAQGGQDOWDFAWGQLOQAQLVNEADKLRSALACSNEVWLLNRYLGYTLNPDLIRKQDATSTINSTIASNVIGQ
PLAWDFVQSNWKKLFQDYGGGSFSFSNLIQGVTRRFSSEFELQQLEQFKKNNMDVGFGSGTRALEQALEKTKANIKWVKENKEVVLN
WEFIEHS

human APN_ectodomain_Fc

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDQSKAWNRYRLPNTLKPDSYRVTLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVI
ITHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDSQYEMDSEFEGELADDLAGFYRSEYMEGNVRKVV
ATTQMOAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPEDPNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQA
SNGVLIRIWARPSATIAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPDFNAGAMENWGLVTYRENSLLFDPLSSSSSNKER
VVTVIAHELAHQWFGNLVTIEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLMVLNDVYRVMAVDALASSHPLSTPASEINTPAQT
SELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYONTIYLNLWDHLQEAVNNRSIQLPTTVRDIMNRWTLOQMGFPVITVD
TSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQQQODYWLIDVRAQNDLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKT
QTQLORDHSATIPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPL
FIHFRNNTNNWREIPENLMDQYSEVNAISTACSNGVPECEEMVSGLFKQWMENPNNNPTHPNLRSTVYCNATAQGGEEEWDFAWEQF
RNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNVIGQGLVWDEVQSNWKKLFNDYGGGSFSFSNLIQ
AVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEVVLOWEFTENSKGGSLVPRGSGSGSGDPEPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK

human APN_ectodomain_R741T

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDQSKAWNRYRLPNTLKPDSYRVTLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVI
ITHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDSQYEMDSEFEGELADDLAGFYRSEYMEGNVRKVV
ATTQMOAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPEDPNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQA
SNGVLIRIWARPSATAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPDFNAGAMENWGLVTYRENSLLFDPLSSSSSNKER
VVTVIAHELAHQWFGNLVTIEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLMVLNDVYRVMAVDALASSHPLSTPASEINTPAQT
SELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYONTIYLNLWDHLQEAVNNRSIQLPTTVRDIMNRWTLOMGFPVITVD
TSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQQQODYWLIDVRAQNDLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKI
QTQLORDHSATIPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPL
FIHFRNNTNNWTEIPENLMDQYSEVNAISTACSNGVPECEEMVSGLFKQWMENPNNNPTHPNLRSTVYCNATAQGGEEEWDFAWEQF
RNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNVIGQGLVWDEVQSNWKKLENDYGGGSFSFSNLIQ
AVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEVVLOWEFTENSKGGSLVPRGSGSGSGDPEPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPG




Protein

Sequence

canine APN_ectodomain_Fc

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTAQSKPWNHYRLPKTLIPSSYNVTLRPYLTPNSNGLYTFKGSSTVRFTCKESTSMI
ITHSKKLNYTNIQGORVALRGVGGSQAPAIDRTELVEVTEYLVVHLREPLQVNSQYEMDSKFEGELADDLAGFYRSEYTENGVKKVL
ATTQMQAADARKSFPCFDEPAMKATFNITLIHPSNLVALSNMLPRGPSVPFTEEPNWNVTEFETTPIMSTYLLAY IVSEFKNVQENT
PSNVLIRIWARPSAMDQGHGNYALRVTGPILDFFSRHYDTPYPLNKSDQIALPDFNAGAMENWGLVTYRESALLYDPQSSSIGNKER
VVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLIVLNEVYRVMAVDALASSHPLSSPASEVNTPAQT
SEVFDSISYSKGASVLRMLSSFLTEDLFKKGVASYLHTFAYONTIYLDLWNHLQWALGNQTAINLPYTVNAIMDRWILOMGFPVVTV
DTTTGTLSQKHFLLDPQSNVTRPSKFNYLWITIPISSVKSGTQQAHYWMPDNAKVONDLFKTTGDEWVLLNLNVTGYYLVNYDQNNWK
KIHTQLQTDLSVIPVINRAQVIHDTFDLASAQIVPVTLALNSTLFLNQETEYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLRKQVT
PLENHFEKITONWTDHPQTLTEQYNEINAVSTACTYGVPKCKDLVSTLFAEWRKNPQNNPIYPNLRSTVYCNATAQGGEEEWNEFVWE
QFRNTSLVNEADKLRSALACSTQVWILNRYLSYTLNPEFIRKQDVISTLSSTIASNVIGQSLAWDFIQSNWKKLFEDYGTGSFSFSNL
IQAVTRRFSTEFELQQLEQFKANNMDTGFGSGTRALEQALEKTKANIKWVKENKEAVLOWFRENSQGGSLVPRGSGSGSGDPEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK

canine
APN_ectodomain_T749R_Fc

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTAQSKPWNHYRLPKTLIPSSYNVTLRPYLTPNSNGLYTFKGSSTVRFTCKESTSMI
ITHSKKLNYTNIQGORVALRGVGGSQAPAIDRTELVEVTEYLVVHLREPLQVNSQYEMDSKFEGELADDLAGFYRSEYTENGVKKVL
ATTQMQAADARKSFPCFDEPAMKATFNITLIHPSNLVALSNMLPRGPSVPFTEEPNWNVTEFETTPIMSTYLLAY IVSEFKNVQENT
PSNVLIRIWARPSAMDQGHGNYALRVTGPILDFFSRHYDTPYPLNKSDQIALPDFNAGAMENWGLVTYRESALLYDPQSSSIGNKER
VVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLIVLNEVYRVMAVDALASSHPLSSPASEVNTPAQT
SEVFDSISYSKGASVLRMLSSFLTEDLFKKGVASYLHTFAYONTIYLDLWNHLQWALGNQTAINLPYTVNAIMDRWILOMGFPVVTV
DTTTGTLSQKHFLLDPQSNVTRPSKFNYLWITIPISSVKSGTQQAHYWMPDNAKVONDLFKTTGDEWVLLNLNVTGYYLVNYDQNNWK
KIHTQLQTDLSVIPVINRAQVIHDTFDLASAQIVPVTLALNSTLFLNQETEYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLRKQVT
PLENHFEKITONWRDHPQTLTEQYNEINAVSTACTYGVPKCKDLVSTLFAEWRKNPQNNPIYPNLRSTVYCNATAQGGEEEWNEFVWE
QFRNTSLVNEADKLRSALACSTQVWILNRYLSYTLNPEFIRKQDVISTLSSTIASNVIGQSLAWDFIQSNWKKLFEDYGTGSFSFSNL
IQAVTRRFSTEFELQQLEQFKANNMDTGFGSGTRALEQALEKTKANIKWVKENKEAVLOWFRENSQGGSLVPRGSGSGSGDPEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK

feline APN_ectodomain_FC

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDQSKPWNVYRLPKTLIPDSYNVTLRPYLTPNNKGLYVFTGTNIVRFTCKESTNIV
ITHSKRLNYTSHQGHMVALSGVGGFHPQPVIVRTELVELTEYLVVHLQEPLVAGRQYEMNSEFQGELADDLAGFYRSEYMENGVKKV
LATTHMOATEARKSFPCFDEPAMKATFNITITHPNNLVALSNMLPRGPSVPFGEDPTWKVTEFETTPIMSTYLLAYIVSEFSYVETR
APSGVLIRIWARPSAINQGHGDYALKVTGPILDFFSQHYDTPYPLNKSDQIALPDFNAGAMENWGLVTYRESALLYDRQSSSSGNQE
RVVTVIAHELAHQWEGNLVTLEWWNDLWLNEGFASYVEYLGADFAEPTWNLKDLMVLNDVYRVMAVDALASSHPLSTPASEINTPAQ
ISEVFDSISYSKGASVLRMLSNFLTEDLFKMGIASYLHTYKYGNTIYLNLWEHLQQVVDKQPTIKLPDTVSAIMDRWILOMGFPVIT
VDTQTGTISQQHFLLDPQSVVTRPSQFNYLWIVPISSVRSGSPQAHYWLPGVEKAQNDLFKTTANDWVLLNLNVTGYYLVNYDNENW
KKIQTQLQTDLSVIPVINRAQVIHDAFNLASAQKVPVTLALNNTLFLIQETEYMPWQAALSSLSYFKLMFDRSEVYGPMKRYLKKQV
TPLENHFERVTKNWTDHPQTLMDQYSEINAVSTACSYGVPECEKLAATLFAQWKKNPONNPTHPNLRSTVYCNATAQGGEEEWNFVW
EQFLKAELVNEADKLRGALACSNQVWILNRFLSYTLDPNLIRKQDVTSTLSSISSNVVGQTLVWDEVQSNWKKLFQDYGTGSFSFSN
LIQAVTRRFSTEFELQQLEQFKKNNMDTGFGSATRALEQALEKTKANLKWVKENKDVVLRWFTENSGGSLVPRGSGSGSGDPEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK

porcine APN_ectodomain_Fc

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDQSKPWNRYRLPTTLLPDSYNVTLRPYLTPNADGLY IFKGKSIVRFICQEPTDVI
ITHSKKLNYTTQGHMVVLRGVGDSQVPEIDRTELVELTEYLVVHLKGSLQPGHMYEMESEFQGELADDLAGFYRSEYMEGNVKKVLA
TTOMQSTDARKSFPCFDEPAMKATFNITLIHPNNLTALSNMPPKGSSTPLAEDPNWSVTEFETTPVMSTYLLAYIVSEFQSVNETAQ
NGVLIRIWARPNATAEGHGMYALNVTGPILNFFANHYNTPYPLPKSDQIALPDFNAGAMENWGLVTYRENALLFDPQSSSISNKERV
VTVIAHELAHQWFGNLVTLAWWNDLWLNEGFASYVEYLGADHAEPTWNLKDLIVPGDVYRVMAVDALASSHPLTTPAEEVNTPAQIS
EMFDSISYSKGASVIRMLSNFLTGDLFKEGLASYLHAFAYONTTYLDLWEHLQKAVDAQTSIRLPDTVRAIMDRWTLOMGFPVITVD
TKTGNISQKHFLLDSESNVTRSSAFDYLWIVPISSIKNGVMQDHYWLRDVSQAQNDLFKTASDDWVLLNVNVTGYFQVNYDEDNWRM
TIQHQLQTNLSVIPVINRAQVIYDSFNLATAHMVPVTLALDNTLFLNGEKEYMPWQAALSSLSYFSLMFDRSEVYGPMKKYLRKQVEP
LFQHFETLTKNWTERPENLMDQYSEINAISTACSNGLPQCENLAKTLFDQWMSDPENNPIHPNLRSTIYCNATAQGGQDQWDFAWGQ
LOQAQLVNEADKLRSALACSNEVWLLNRYLGYTLNPDLIRKQDATSTINSIASNVIGQPLAWDFVQSNWKKLFQDYGGGSFSFSNLI
QGVTRRFSSEFELQQLEQFKKNNMDVGFGSGTRALEQALEKTKANIKWVKENKEVVLNWFIEHSGGSLVPRGSGSGSGDPEPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHY TQKSLSLSPGK

CCoV-HuP_0_domain_I53-50A

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDNFPCSKFLNRTIGNHWNLIENFLLNYSTIRLPPNSDVVLGDYFPTVQPWENCIRN
NNNSLYVTMENLKALYWDYATENITSDHRQRLHVVVKGKPYSITVTTTRNFDAAEGATIICICKGSPPTTTTGNLDCNWGSDCRLNHK
FPICPSNSQANCGNMLYGLQWFTDEVVAYLHGAIYRISFENKWEFGTVTLGDMRATTLQTAGALVDLWWENPVYDVTYYRVNNKNGTT
IVSNCTDQCASYVDGGSGGSGSGGSGGSGSEKAAKAEEAARKMEELFKKHKIVAVLRANSVEEATEKAVAVFAGGVHLIEITFTVPD
ADTVIKALSVLKEKGATIIGAGTVTSVEQARKAVESGAEFIVSPHLDEEISQFAKEKGVEFYMPGVMTPTELVKAMKLGHTILKLFPGE
VVGPQFVKAMKGPFPNVKFVPTGGVNLDNVAEWFKAGVLAVGVGSALVKGTPDEVREKAKAFVEKIRGATEGGSHHHHHHHH




Protein

Sequence

CCoV-HuP_B_domain_I53-50A

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTSFFAHTTVNITIDLGMKRSGYGQPIASPLSNITLPMQDNNTDVYCIRSNQFSIYV
HSTCKSSLWDNVENQDCTDVLEATAVIKTGTCPFSFDKLNNHLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNT
VGVPSDNGGSGGSGSGGSGGSGSEKAAKAEEAARKMEELFKKHKIVAVLRANSVEEATEKAVAVFAGGVHLIEITFTVPDADTVIKA
LSVLKEKGAIIGAGTVTSVEQARKAVESGAEFIVSPHLDEEISQFAKEKGVFYMPGVMTPTELVKAMKLGHTILKLFPGEVVGPQFV
KAMKGPFPNVKFVPTGGVNLDNVAEWFKAGVLAVGVGSALVKGTPDEVREKAKAFVEKIRGATEGGSHHHHHHHH

HKUL_S_I53-50A

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTTLLEFTGYFP
KSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSEFSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTM
CEYPHTVCKSKGSIRNESWHIDSSEPLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPLTC
NAISSNTDNETLEYWVTPLSRRQYLLNFDEHGVITNAVDCSSSFLSEIQCKTQSFAPNTGVYDLSGFTVKPVATVYRRIPNLPDCDI
DNWLNNVSVPSPLNWERRIFSNCNFNLSTLLRLVHVDSFSCNNLDKSKIFGSCFNSITVDKFAIPNRRRDDLQLGSSGFLQSSNYKI
DISSSSCQLYYSLPLVNVTINNEFNPSSWNRRYGFGSFNLSSYDVVYSDHCFSVNSDFCPCADPSVVNSCAKSKPPSAICPAGTKYRH
CDLDTTLYVKNWCRCSCLPDPISTYSPNTCPQKKVVVGIGEHCPGLGINEEKCGTQLNHSSCFCSPDAFLGWSFDSCISNNRCNIFS
NFIFNGINSGTTCSNDLLYSNTEISTGVCVNYDLYGITGQGIFKEVSAAYYNNWONLLYDSNGNIIGFKDFLTNKTYTILPCYSGRV
SAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYLGCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPSSGGSGSGISSPYRF
VTFEPFNVSFVNDSVETVGGLFEIQIPTNFTIAGHEEFIQTSSPKVTIDCSAFVCSNYAACHDLLSEYGTFCDNINSILNEVNDLLD
ITQLQVANALMQOGVTLSSNLNTNLHSDVDNIDFKSLLGCLGSQCGSSSRSLLEDLLEFNKVKLSDVGFVEAYNNCTGGSEIRDLLCVQ
SFNGIKVLPPILSETQISGYTTAATVAAMFPPWSAAAGVPFSLNVQYRINGLGVTMDVLNKNQKLIANAFNKALLSIQNGFTATNSA
LAKIQSVVNANAQALNSLLOQOLFNKFGAISSSLOEILSRLDPPEAQVQIDRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNE
CVKSQSPRINFCGNGNHILSLVONAPYGLLFTHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQONDSWMFTGSSYYYPEPISD
KNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAELSLWEKNHTSIAPNLTEFNSHINATFLDLYYEMNVIQESTKSLNGSGYIPEAPR
DGQAYVRKDGEWVLLSTFLGSGSGGSGGSGSEKAAKAEEAARKMEELFKKHKIVAVLRANSVEEATEKAVAVFAGGVHLIEITFTVP
DADTVIKALSVLKEKGAIIGAGTVTSVEQARKAVESGAEFIVSPHLDEEISQFAKEKGVFYMPGVMTPTELVKAMKLGHTILKLFPG
EVVGPQFVKAMKGPFPNVKFVPTGGVNLDNVAEWFKAGVLAVGVGSALVKGTPDEVREKAKAFVEKIRGATEGGSHHHHHHHH

TMPRSS2

MALNSGSPPAIGPYYENHGYQPENPYPAQPTVVPTVYEVHPAQYYPSPVPQYAPRVLTQASNPVVCTQPKSPSGTVCTSKTKKALCI
TLTLGTFLVGAALAAGLLWKFMGSKCSNSGIECDSSGTCINPSNWCDGVSHCPGGEDENRCVRLYGPNFILQVYSSQRKSWHPVCQD
DWNENYGRAACRDMGYKNNFYSSQGIVDDSGSTSFMKLNTSAGNVDIYKKLYHSDACSSKAVVSLRCIACGVNLNSSRQSRIVGGES
ALPGAWPWQVSLHVONVHVCGGSIITPEWIVTAAHCVEKPLNNPWHWTAFAGILRQSFMFYGAGYQVEKVISHPNYDSKTKNNDIAL
MKLOKPLTFNDLVKPVCLPNPGMMLQOPEQLCWISGWGATEEKGKTSEVLNAAKVLLIETQRCNSRYVYDNLITPAMICAGFLQGNVD
SCQGDSGGPLVTSKNNIWWLIGDTSWGSGCAKAYRPGVYGNVMVFTDWIYRQMRADG

HA-ferritin

MKAKLLVLLCTFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCLLKGIAPLQLGNCSVAGWILGNPECELL
ISKESWSYIVETPNPENGTCYPGYFADYEELREQLSSVSSFERFEIFPKESSWPNHTVTGVSASCSHNGKSSFYRNLLWLTGKNGLY
PNLSKSYVNNKEKEVLVLWGVHHPPNIGNQRALYHTENAYVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEAN
GNLIAPWYAFALSRGFGSGIITSNAPMDECDAKCQTPQGAINSSLPFONVHPVTIGECPKYVRSAKLRMVTGLRNIPQRETRGLFGA
IAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIW
TYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNREKISGGDIT
KLLNEQVNKEMQSSNLYMSMSSWCYTHSLDGAGLFLFDHAAEEYEHAKKLIIFLNENNVPVQLTSISAPEHKFEGLTQIFQKAYEHE
QHISESINNIVDHAIKSKDHATFNFLOWYVAEQHEEEVLFKDILDKIELIGNENHGLYLADQYVKGIAKSRKS

NC99-NA

VTLAGNSSLCSISGWATIYTKDNSIRIGSKGDVEFVIREPFISCSHLECRTFFLTQGALLNDKHSNGTVKDRSPYRALMSCPLGEAPSP
YNSKFESVAWSASACHDGMGWLTIGISGPDNGAVAVLKYNGIITETIKSWKKRILRTQESECVCVNGSCFTIMTDGPSNGAASYKIF
KIEKGKVTKSIELNAPNFHYEECSCYPDTGTVMCVCRDNWHGSNRPWVSEFNQONLDYQIGYICSGVFGDNPRPKDGEGSCNPVTVDGA
DGVKGFSYKYGNGVWIGRTKSNRLRKGFEMIWDPNGWTDTDSDFSVKQDVVAITDWSGYSGSEVQHPELTGLDCIRPCFWVELVRGL
PRENTTIWTSGSSISFCGVNSDTANWSWPDGAELPFTIDK




