
Protein Name Sequence 
CCoV-HuPn-2018_S_2P_avi_his 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDNFPCSKFLNRTIGNHWNLIENFLLNYSIRLPPNSDVVLGDYFPTVQPWFNCIRN
NNNSLYVTMENLKALYWDYATENITSDHRQRLHVVVKGKPYSITVTTTRNFDAAEGAIICICKGSPPTTTTGNLDCNWGSDCRLNHK
FPICPSNSQANCGNMLYGLQWFTDEVVAYLHGAIYRISFENKWFGTVTLGDMRATTLQTAGALVDLWWFNPVYDVTYYRVNNKNGTT
IVSNCTDQCASYVDNVFTTQPGGLIPSDFSFNNWFLLTNSSTVVSGKLVTRQPLVVNCLWPVPSFKEAASTFCFEGAGFDQCNGAVL
NNTVDVIRFNLNFTADVQSGMGATVFSLNTTGGVILEISCYNDIVSESSFYSYGDIPFGITDGPRYCYVLYNGTTLKYLGTLPPSVK
EIAISKWGHFYINGYNFFSTFPIDCISFNLTTGASGAFWTIAYTSYTEALVQVENTAIKKVTYCNSHINNIKCSQLTANLQNGFYPV
ASSEVGLVNKSVVLLPSFFAHTTVNITIDLGMKRSGYGQPIASPLSNITLPMQDNNTDVYCIRSNQFSIYVHSTCKSSLWDNVFNQD
CTDVLEATAVIKTGTCPFSFDKLNNHLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVL
HLDSCTDYNIYGRTGVGVIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGAIVGAMTSINSELLGLTHWT
TTPNFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYSNIGVCKNGALVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYIQVYTT
PVSIDCARYVCNGNPRCNKLLTQYVSACQTIEQALAMGARLENMEVDSMLFVSENALKLASVEAFNSTENLDPIYKEWPNIGGSWLG
GLKDILPSHNSKRKYRSAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANDDKMTMYTASLAGGITLGA
LGGGAVAIPFAVAVQARLNYVALQTDVLNKNQQILANAFNQAIGNITQAFGKVNDAIHQTSKGLATVAKVLAKVQDVVNTQGQALSH
LTVQLQNNFQAISSSISDIYNRLDPPSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTH
LFSLANAAPNGMIFFHTVLLPTAYQTVTACSGICASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRAATSSDFVQIEGCDV
LFVNATEIDLPSIIPDYIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNL
EWLNRIETYVKSGGYIPEAPRDGQAYVRKDGEWVLLSTFLVPRGSGGSGGSGLNDIFEAQKIEWHEGGSHHHHHHHH 
 

CCoV-HuPn-2018_S _Full-
length 
 
 
 

MKLLFVVLVVLPSIYGDNFPCSKFLNRTIGNHWNLIENFLLNYSIRLPPNSDVVLGDYFPTVQPWFNCIRNNNNSLYVTMENLKALY
WDYATENITSDHRQRLHVVVKGKPYSITVTTTRNFDAAEGAIICICKGSPPTTTTGNLDCNWGSDCRLNHKFPICPSNSQANCGNML
YGLQWFTDEVVAYLHGAIYRISFENKWFGTVTLGDMRATTLQTAGALVDLWWFNPVYDVTYYRVNNKNGTTIVSNCTDQCASYVDNV
FTTQPGGLIPSDFSFNNWFLLTNSSTVVSGKLVTRQPLVVNCLWPVPSFKEAASTFCFEGAGFDQCNGAVLNNTVDVIRFNLNFTAD
VQSGMGATVFSLNTTGGVILEISCYNDIVSESSFYSYGDIPFGITDGPRYCYVLYNGTTLKYLGTLPPSVKEIAISKWGHFYINGYN
FFSTFPIDCISFNLTTGASGAFWTIAYTSYTEALVQVENTAIKKVTYCNSHINNIKCSQLTANLQNGFYPVASSEVGLVNKSVVLLP
SFFAHTTVNITIDLGMKRSGYGQPIASPLSNITLPMQDNNTDVYCIRSNQFSIYVHSTCKSSLWDNVFNQDCTDVLEATAVIKTGTC
PFSFDKLNNHLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
GVIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGAIVGAMTSINSELLGLTHWTTTPNFYYYSIYNYTNE
RTRGTAIDSNDVDCEPIITYSNIGVCKNGALVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYIQVYTTPVSIDCARYVCNGNPR
CNKLLTQYVSACQTIEQALAMGARLENMEVDSMLFVSENALKLASVEAFNSTENLDPIYKEWPNIGGSWLGGLKDILPSHNSKRKYR
SAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANDDKMTMYTASLAGGITLGALGGGAVAIPFAVAVQA
RLNYVALQTDVLNKNQQILANAFNQAIGNITQAFGKVNDAIHQTSKGLATVAKVLAKVQDVVNTQGQALSHLTVQLQNNFQAISSSI
SDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFH
TVLLPTAYQTVTACSGICASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRAATSSDFVQIEGCDVLFVNATEIDLPSIIPD
YIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYV
WLLIGLVVVFCIPLLLFCCCSTGCCGCIGCLGS 
 

TGEV S_Full-length 
 

MKKLFVVLVVMPLIYGDNFPCSKLTNRTIGNHWNLIETFLLNYSSRLPPNSDVVLGDYFPTVQPWFNCIRNDSNDLYVTLENLKALY
WDYATENITWNHRQRLNVVVNGYPYSITVTTTRNFNSAEGAIICICKGSPPTTTTESSLTCNWGSECRLNHKFPICPSNSEANCGNM
LYGLQWFADEVVAYLHGASYRISFENQWSGTVTLGDMRATTLEVAGTLVDLWWFNPVYDVSYYRVNNKNGTTVVSNCTDQCASYVAN
VFTTQPGGFIPSDFSFNNWFLLTNSSTLVSGKLVTKQPLLVNCLWPVPSFEEAATFCFEGAGFDQCNGAVLNNTVDVIRFNLNFTTN
VQSGKGATVFSLNTTGGVTLEISCYYDTVSDSSFFSYGEIPFGVTDGPRYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYN
FFSTFPIDCISFNLTTGDSDVFWTIAYTSYTEALVQVENTAITKVTYCNSHVNNIKCSQLTANLNNGFYPVSSSEVGLVNKSVVLLP
SFYTHTIVNITIDLGMKRSGYGQPIASTLSNITLPMQDNNTDVYCIRSDQFSVYVHSTCKSSLWDNIFKRNCTDVLDATAVIKTGTC
PFSFDKLNNYLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
GIIRQTNRTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGTIVGAITSINSELLGLTHWTTTPNFYYYSIYNYTND
RTRGTAIDSNDVDCEPVITYSNIGVCKNGAFVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYIQVYTTPVSIDCSRYVCNGNPR
CNKLLTQYVSACQTIEQALAMGARLENMEVDSMLFVSENALKLASVEAFNSSETLDPIYKEWPNIGGSWLGGLKYILPSHNSKRKYR
SAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANADKMTMYTASLAGGITLGALGGGAVAIPFAVAVQA
RLNYVALQTDVLNKNQQILASAFNQAIGNITQSFGKVNDAIHQTSRGLATVAKALAKVQDVVNTQGQALSHLTVQLQNNFQAISSSI
SDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFH
TVLLPTAYETVTAWAGICASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRVATSSDFVQIEGCDVLFVNATVSDLPSIIPD
YIDINQTVQDILENFRPNWTVPELTFDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYV
WLLIGLVVIFCIPLLLFCCCSTGCCGCIGCLGSGGSGGSYPYDVPDYA 
 

HCoV-229E S_Full-length 
 

MFVLLVAYALLHIAGCQTTNGLNTSYSVCNGCVGYSENVFAVESGGYIPSDFAFNNWFLLTNTSSVVDGVVRSFQPLLLNCLWSVSG
LRFTTGFVYFNGTGRGDCKGFSSDVLSDVIRYNLNFEENLRRGTILFKTSYGVVVFYCTNNTLVSGDAHIPFGTVLGNFYCFVNTTI
GTETTSAFVGALPKTVREFVISRTGHFYINGYRYFTLGNVEAVNFNVTTAETTDFFTVALASYADVLVNVSQTSIANIIYCNSVINR
LRCDQLSFYVPDGFYSTSPIQSVELPVSIVSLPVYHKHMFIVLYVDFKPQSGGGKCFNCYPAGVNITLANFNETKGPLCVDTSHFTT
KYVAVYANVGRWSASINTGNCPFSFGKVNNFVKFGSVCFSLKDIPGGCAMPIVANWAYSKYYTIGTLYVSWSDGDGITGVPQPVEGV
SSFMNVTLDKCTKYNIYDVSGVGVIRVSNDTFLNGITYTSTSGNLLGFKDVTKGTIYSITPCNPPDQLVVYQQAVVGAMLSENFTSY
GFSNVVELPKFFYASNGTYNCTDAVLTYSSFGVCADGSIIAVQPRNVSYDSVSAIVTANLSIPSNWTISVQVEYLQITSTPIVVDCS
TYVCNGNVRCVELLKQYTSACKTIEDALRNSARLESADVSEMLTFDKKAFTLANVSSFGDYNLSSVIPSLPTSGSRVAGRSAIEDIL
FSKIVTSGLGTVDADYKNCTKGLSIADLACAQYYNGIMVLPGVADAERMAMYTGSLIGGIALGGLTSAVSIPFSLAIQARLNYVALQ
TDVLQENQKILAASFNKAMTNIVDAFTGVNDAITQTSQALQTVATALNKIQDVVNQQGNSLNHLTSQLRQNFQAISSSIQAIYDRLD
TIQADQQVDRLITGRLAALNVFVSHTLTKYTEVRASRQLAQQKVNECVKSQSKRYGFCGNGTHIFSIVNAAPEGLVFLHTVLLPTQY
KDVEAWSGLCVDGTNGYVLRQPNLALYKEGNYYRITSRIMFEPRIPTMADFVQIENCNVTFVNISRSELQTIVPEYIDVNKTLQELS
YKLPNYTVPDLVVEQYNQTILNLTSEISTLENKSAELNYTVQKLQTLIDNINSTLVDLKWLNRVETYIKWPWWVWLCISVVLIFVVS
MLLLCCCSTGCCGFFSCFASSIRG 
 
 
 
 
 



Protein Sequence 
HCoV-229E S_Full-length 
 

MKKLFVVLVVMPLIYGDNFPCSKLTNRTIGNHWNLIETFLLNYSSRLPPNSDVVLGDYFPTVQPWFNCIRNDSNDLYVTLENLKALY
WDYATENITWNHRQRLNVVVNGYPYSITVTTTRNFNSAEGAIICICKGSPPTTTTESSLTCNWGSECRLNHKFPICPSNSEANCGNM
LYGLQWFADEVVAYLHGASYRISFENQWSGTVTLGDMRATTLEVAGTLVDLWWFNPVYDVSYYRVNNKNGTTVVSNCTDQCASYVAN
VFTTQPGGFIPSDFSFNNWFLLTNSSTLVSGKLVTKQPLLVNCLWPVPSFEEAATFCFEGAGFDQCNGAVLNNTVDVIRFNLNFTTN
VQSGKGATVFSLNTTGGVTLEISCYYDTVSDSSFFSYGEIPFGVTDGPRYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYN
FFSTFPIDCISFNLTTGDSDVFWTIAYTSYTEALVQVENTAITKVTYCNSHVNNIKCSQLTANLNNGFYPVSSSEVGLVNKSVVLLP
SFYTHTIVNITIDLGMKRSGYGQPIASTLSNITLPMQDNNTDVYCIRSDQFSVYVHSTCKSSLWDNIFKRNCTDVLDATAVIKTGTC
PFSFDKLNNYLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
GIIRQTNRTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGTIVGAITSINSELLGLTHWTTTPNFYYYSIYNYTND
RTRGTAIDSNDVDCEPVITYSNIGVCKNGAFVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYIQVYTTPVSIDCSRYVCNGNPR
CNKLLTQYVSACQTIEQALAMGARLENMEVDSMLFVSENALKLASVEAFNSSETLDPIYKEWPNIGGSWLGGLKYILPSHNSKRKYR
SAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANADKMTMYTASLAGGITLGALGGGAVAIPFAVAVQA
RLNYVALQTDVLNKNQQILASAFNQAIGNITQSFGKVNDAIHQTSRGLATVAKALAKVQDVVNTQGQALSHLTVQLQNNFQAISSSI
SDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFH
TVLLPTAYETVTAWAGICASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRVATSSDFVQIEGCDVLFVNATVSDLPSIIPD
YIDINQTVQDILENFRPNWTVPELTFDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYV
WLLIGLVVIFCIPLLLFCCCSTGCCGCIGCLGSGGSGGSYPYDVPDYA 
 

CCoV-HuPn-2018_RBD domain 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTSFFAHTTVNITIDLGMKRSGYGQPIASPLSNITLPMQDNNTDVYCIRSNQFSIYV
HSTCKSSLWDNVFNQDCTDVLEATAVIKTGTCPFSFDKLNNHLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNI
VGVPSDNGSSGGSGLNDIFEAQKIEWHEGGSHHHHHHHH 
 

HCoV-229E RBD domain  
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTLPVYHKHMFIVLYVDFKPQSGGGKCFNCYPAGVNITLANFNETKGPLCVDTSHFT
TKYVAVYANVGRWSASINTGNCPFSFGKVNNFVKFGSVCFSLKDIPGGCAMPIVANWAYSKYYTIGTLYVSWSDGDGITGVPQPVEG
GSSGGSGLNDIFEAQKIEWHEGGSHHHHHHHH 
 

TGEV RBD domain  
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTPSFYTHTIVNITIDLGMKRSGYGQPIASTLSNITLPMQDNNTDVYCIRSDQFSVY
VHSTCKSSLWDNIFKRNCTDVLDATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDN
IVLVPRGSSGGSGLNDIFEAQKIEWHEGGSHHHHHHH 
 

human APN_full-length 
 

MAKGFYISKSLGILGILLGVAAVCTIIALSVVYSQEKNKNANSSPVASTTPSASATTNPASATTLDQSKAWNRYRLPNTLKPDSYRV
TLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVIIIHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDS
QYEMDSEFEGELADDLAGFYRSEYMEGNVRKVVATTQMQAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPED
PNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQASNGVLIRIWARPSAIAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPD
FNAGAMENWGLVTYRENSLLFDPLSSSSSNKERVVTVIAHELAHQWFGNLVTIEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLM
VLNDVYRVMAVDALASSHPLSTPASEINTPAQISELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYQNTIYLNLWDHLQ
EAVNNRSIQLPTTVRDIMNRWTLQMGFPVITVDTSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQQQDYWLIDVRAQN
DLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKIQTQLQRDHSAIPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWE
AALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPLFIHFRNNTNNWREIPENLMDQYSEVNAISTACSNGVPECEEMVSGLFKQWMENP
NNNPIHPNLRSTVYCNAIAQGGEEEWDFAWEQFRNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNV
IGQGLVWDFVQSNWKKLFNDYGGGSFSFSNLIQAVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEV
VLQWFTENSK 
 

human APN_full-length_R741G 
 

MAKGFYISKSLGILGILLGVAAVCTIIALSVVYSQEKNKNANSSPVASTTPSASATTNPASATTLDQSKAWNRYRLPNTLKPDSYRV
TLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVIIIHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDS
QYEMDSEFEGELADDLAGFYRSEYMEGNVRKVVATTQMQAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPED
PNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQASNGVLIRIWARPSAIAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPD
FNAGAMENWGLVTYRENSLLFDPLSSSSSNKERVVTVIAHELAHQWFGNLVTIEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLM
VLNDVYRVMAVDALASSHPLSTPASEINTPAQISELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYQNTIYLNLWDHLQ
EAVNNRSIQLPTTVRDIMNRWTLQMGFPVITVDTSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQQQDYWLIDVRAQN
DLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKIQTQLQRDHSAIPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWE
AALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPLFIHFRNNTNNWTEIPENLMDQYSEVNAISTACSNGVPECEEMVSGLFKQWMENP
NNNPIHPNLRSTVYCNAIAQGGEEEWDFAWEQFRNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNV
IGQGLVWDFVQSNWKKLFNDYGGGSFSFSNLIQAVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEV
VLQWFTENSK 

canine APN_full-length 
 

MAKGFYISKSLGILGILLGVAAVCTIIALSVVYSQEKNKNANSSPVASTTPSASATTNPASATTLDQSKAWNRYRLPNTLKPDSYRV
TLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVIIIHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDS
QYEMDSEFEGELADDLAGFYRSEYMEGNVRKVVATTQMQAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPED
PNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQASNGVLIRIWARPSAIAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPD
FNAGAMENWGLVTYRENSLLFDPLSSSSSNKERVVTVIAHELAHQWFGNLVTIEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLM
VLNDVYRVMAVDALASSHPLSTPASEINTPAQISELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYQNTIYLNLWDHLQ
EAVNNRSIQLPTTVRDIMNRWTLQMGFPVITVDTSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQQQDYWLIDVRAQN
DLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKIQTQLQRDHSAIPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWE
AALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPLFIHFRNNTNNWGEIPENLMDQYSEVNAISTACSNGVPECEEMVSGLFKQWMENP
NNNPIHPNLRSTVYCNAIAQGGEEEWDFAWEQFRNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNV
IGQGLVWDFVQSNWKKLFNDYGGGSFSFSNLIQAVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEV
VLQWFTENSK 
 
 
 
 
 
 



Protein Sequence 
canine APN_full-
length_T749R 
 

MAKGFYISKALGILAIVLGIAAVSTIIALSVVYAQEKNKNAESSPVSSPVSSPVSSPVSPTNPSTTAATTLAQSKPWNHYRLPKTLI
PSSYNVTLRPYLTPNSNGLYTFKGSSTVRFTCKESTSMIIIHSKKLNYTNIQGQRVALRGVGGSQAPAIDRTELVEVTEYLVVHLRE
PLQVNSQYEMDSKFEGELADDLAGFYRSEYTENGVKKVLATTQMQAADARKSFPCFDEPAMKATFNITLIHPSNLVALSNMLPRGPS
VPFTEEPNWNVTEFETTPIMSTYLLAYIVSEFKNVQENTPSNVLIRIWARPSAMDQGHGNYALRVTGPILDFFSRHYDTPYPLNKSD
QIALPDFNAGAMENWGLVTYRESALLYDPQSSSIGNKERVVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADYAEPTW
NLKDLIVLNEVYRVMAVDALASSHPLSSPASEVNTPAQISEVFDSISYSKGASVLRMLSSFLTEDLFKKGVASYLHTFAYQNTIYLD
LWNHLQWALGNQTAINLPYTVNAIMDRWILQMGFPVVTVDTTTGTLSQKHFLLDPQSNVTRPSKFNYLWIIPISSVKSGTQQAHYWM
PDNAKVQNDLFKTTGDEWVLLNLNVTGYYLVNYDQNNWKKIHTQLQTDLSVIPVINRAQVIHDTFDLASAQIVPVTLALNSTLFLNQ
ETEYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLRKQVTPLFNHFEKITQNWRDHPQTLTEQYNEINAVSTACTYGVPKCKDLVSTL
FAEWRKNPQNNPIYPNLRSTVYCNAIAQGGEEEWNFVWEQFRNTSLVNEADKLRSALACSTQVWILNRYLSYTLNPEFIRKQDVIST
LSSIASNVIGQSLAWDFIQSNWKKLFEDYGTGSFSFSNLIQAVTRRFSTEFELQQLEQFKANNMDTGFGSGTRALEQALEKTKANIK
WVKENKEAVLQWFRENSQ 
 

feline APN_full-length 
 

MAKGFYISKPVGILAILLGVAAVCTIIALSVVYSQEKNRSTESSTAASTAAPTGPTTTVATTLDQSKPWNVYRLPKTLIPDSYNVTL
RPYLTPNNKGLYVFTGTNIVRFTCKESTNIVIIHSKRLNYTSHQGHMVALSGVGGFHPQPVIVRTELVELTEYLVVHLQEPLVAGRQ
YEMNSEFQGELADDLAGFYRSEYMENGVKKVLATTHMQATEARKSFPCFDEPAMKATFNITIIHPNNLVALSNMLPRGPSVPFGEDP
TWKVTEFETTPIMSTYLLAYIVSEFSYVETRAPSGVLIRIWARPSAINQGHGDYALKVTGPILDFFSQHYDTPYPLNKSDQIALPDF
NAGAMENWGLVTYRESALLYDRQSSSSGNQERVVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADFAEPTWNLKDLMV
LNDVYRVMAVDALASSHPLSTPASEINTPAQISEVFDSISYSKGASVLRMLSNFLTEDLFKMGIASYLHTYKYGNTIYLNLWEHLQQ
VVDKQPTIKLPDTVSAIMDRWILQMGFPVITVDTQTGTISQQHFLLDPQSVVTRPSQFNYLWIVPISSVRSGSPQAHYWLPGVEKAQ
NDLFKTTANDWVLLNLNVTGYYLVNYDNENWKKIQTQLQTDLSVIPVINRAQVIHDAFNLASAQKVPVTLALNNTLFLIQETEYMPW
QAALSSLSYFKLMFDRSEVYGPMKRYLKKQVTPLFNHFERVTKNWTDHPQTLMDQYSEINAVSTACSYGVPECEKLAATLFAQWKKN
PQNNPIHPNLRSTVYCNAIAQGGEEEWNFVWEQFLKAELVNEADKLRGALACSNQVWILNRFLSYTLDPNLIRKQDVTSTLSSISSN
VVGQTLVWDFVQSNWKKLFQDYGTGSFSFSNLIQAVTRRFSTEFELQQLEQFKKNNMDTGFGSATRALEQALEKTKANLKWVKENKD
VVLRWFTENS 
 
 

porcine APN_full-length 
 

MAKGFYISKALGILGILLGVAAVATIIALSVVYAQEKNKNAEHVPQAPTSPTITTTAAITLDQSKPWNRYRLPTTLLPDSYNVTLRP
YLTPNADGLYIFKGKSIVRFICQEPTDVIIIHSKKLNYTTQGHMVVLRGVGDSQVPEIDRTELVELTEYLVVHLKGSLQPGHMYEME
SEFQGELADDLAGFYRSEYMEGNVKKVLATTQMQSTDARKSFPCFDEPAMKATFNITLIHPNNLTALSNMPPKGSSTPLAEDPNWSV
TEFETTPVMSTYLLAYIVSEFQSVNETAQNGVLIRIWARPNAIAEGHGMYALNVTGPILNFFANHYNTPYPLPKSDQIALPDFNAGA
MENWGLVTYRENALLFDPQSSSISNKERVVTVIAHELAHQWFGNLVTLAWWNDLWLNEGFASYVEYLGADHAEPTWNLKDLIVPGDV
YRVMAVDALASSHPLTTPAEEVNTPAQISEMFDSISYSKGASVIRMLSNFLTGDLFKEGLASYLHAFAYQNTTYLDLWEHLQKAVDA
QTSIRLPDTVRAIMDRWTLQMGFPVITVDTKTGNISQKHFLLDSESNVTRSSAFDYLWIVPISSIKNGVMQDHYWLRDVSQAQNDLF
KTASDDWVLLNVNVTGYFQVNYDEDNWRMIQHQLQTNLSVIPVINRAQVIYDSFNLATAHMVPVTLALDNTLFLNGEKEYMPWQAAL
SSLSYFSLMFDRSEVYGPMKKYLRKQVEPLFQHFETLTKNWTERPENLMDQYSEINAISTACSNGLPQCENLAKTLFDQWMSDPENN
PIHPNLRSTIYCNAIAQGGQDQWDFAWGQLQQAQLVNEADKLRSALACSNEVWLLNRYLGYTLNPDLIRKQDATSTINSIASNVIGQ
PLAWDFVQSNWKKLFQDYGGGSFSFSNLIQGVTRRFSSEFELQQLEQFKKNNMDVGFGSGTRALEQALEKTKANIKWVKENKEVVLN
WFIEHS 
 

human APN_ectodomain_Fc 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDQSKAWNRYRLPNTLKPDSYRVTLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVI
IIHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDSQYEMDSEFEGELADDLAGFYRSEYMEGNVRKVV
ATTQMQAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPEDPNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQA
SNGVLIRIWARPSAIAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPDFNAGAMENWGLVTYRENSLLFDPLSSSSSNKER
VVTVIAHELAHQWFGNLVTIEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLMVLNDVYRVMAVDALASSHPLSTPASEINTPAQI
SELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYQNTIYLNLWDHLQEAVNNRSIQLPTTVRDIMNRWTLQMGFPVITVD
TSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQQQDYWLIDVRAQNDLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKI
QTQLQRDHSAIPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPL
FIHFRNNTNNWREIPENLMDQYSEVNAISTACSNGVPECEEMVSGLFKQWMENPNNNPIHPNLRSTVYCNAIAQGGEEEWDFAWEQF
RNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNVIGQGLVWDFVQSNWKKLFNDYGGGSFSFSNLIQ
AVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEVVLQWFTENSKGGSLVPRGSGSGSGDPEPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 

human APN_ectodomain_R741T 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDQSKAWNRYRLPNTLKPDSYRVTLRPYLTPNDRGLYVFKGSSTVRFTCKEATDVI
IIHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDSQYEMDSEFEGELADDLAGFYRSEYMEGNVRKVV
ATTQMQAADARKSFPCFDEPAMKAEFNITLIHPKDLTALSNMLPKGPSTPLPEDPNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQA
SNGVLIRIWARPSAIAAGHGDYALNVTGPILNFFAGHYDTPYPLPKSDQIGLPDFNAGAMENWGLVTYRENSLLFDPLSSSSSNKER
VVTVIAHELAHQWFGNLVTIEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLMVLNDVYRVMAVDALASSHPLSTPASEINTPAQI
SELFDAISYSKGASVLRMLSSFLSEDVFKQGLASYLHTFAYQNTIYLNLWDHLQEAVNNRSIQLPTTVRDIMNRWTLQMGFPVITVD
TSTGTLSQEHFLLDPDSNVTRPSEFNYVWIVPITSIRDGRQQQDYWLIDVRAQNDLFSTSGNEWVLLNLNVTGYYRVNYDEENWRKI
QTQLQRDHSAIPVINRAQIINDAFNLASAHKVPVTLALNNTLFLIEERQYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLKKQVTPL
FIHFRNNTNNWTEIPENLMDQYSEVNAISTACSNGVPECEEMVSGLFKQWMENPNNNPIHPNLRSTVYCNAIAQGGEEEWDFAWEQF
RNATLVNEADKLRAALACSKELWILNRYLSYTLNPDLIRKQDATSTIISITNNVIGQGLVWDFVQSNWKKLFNDYGGGSFSFSNLIQ
AVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEVVLQWFTENSKGGSLVPRGSGSGSGDPEPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 
 
 
 
 



Protein Sequence 
canine APN_ectodomain_Fc 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTAQSKPWNHYRLPKTLIPSSYNVTLRPYLTPNSNGLYTFKGSSTVRFTCKESTSMI
IIHSKKLNYTNIQGQRVALRGVGGSQAPAIDRTELVEVTEYLVVHLREPLQVNSQYEMDSKFEGELADDLAGFYRSEYTENGVKKVL
ATTQMQAADARKSFPCFDEPAMKATFNITLIHPSNLVALSNMLPRGPSVPFTEEPNWNVTEFETTPIMSTYLLAYIVSEFKNVQENT
PSNVLIRIWARPSAMDQGHGNYALRVTGPILDFFSRHYDTPYPLNKSDQIALPDFNAGAMENWGLVTYRESALLYDPQSSSIGNKER
VVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLIVLNEVYRVMAVDALASSHPLSSPASEVNTPAQI
SEVFDSISYSKGASVLRMLSSFLTEDLFKKGVASYLHTFAYQNTIYLDLWNHLQWALGNQTAINLPYTVNAIMDRWILQMGFPVVTV
DTTTGTLSQKHFLLDPQSNVTRPSKFNYLWIIPISSVKSGTQQAHYWMPDNAKVQNDLFKTTGDEWVLLNLNVTGYYLVNYDQNNWK
KIHTQLQTDLSVIPVINRAQVIHDTFDLASAQIVPVTLALNSTLFLNQETEYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLRKQVT
PLFNHFEKITQNWTDHPQTLTEQYNEINAVSTACTYGVPKCKDLVSTLFAEWRKNPQNNPIYPNLRSTVYCNAIAQGGEEEWNFVWE
QFRNTSLVNEADKLRSALACSTQVWILNRYLSYTLNPEFIRKQDVISTLSSIASNVIGQSLAWDFIQSNWKKLFEDYGTGSFSFSNL
IQAVTRRFSTEFELQQLEQFKANNMDTGFGSGTRALEQALEKTKANIKWVKENKEAVLQWFRENSQGGSLVPRGSGSGSGDPEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 

canine 
APN_ectodomain_T749R_Fc 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTAQSKPWNHYRLPKTLIPSSYNVTLRPYLTPNSNGLYTFKGSSTVRFTCKESTSMI
IIHSKKLNYTNIQGQRVALRGVGGSQAPAIDRTELVEVTEYLVVHLREPLQVNSQYEMDSKFEGELADDLAGFYRSEYTENGVKKVL
ATTQMQAADARKSFPCFDEPAMKATFNITLIHPSNLVALSNMLPRGPSVPFTEEPNWNVTEFETTPIMSTYLLAYIVSEFKNVQENT
PSNVLIRIWARPSAMDQGHGNYALRVTGPILDFFSRHYDTPYPLNKSDQIALPDFNAGAMENWGLVTYRESALLYDPQSSSIGNKER
VVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADYAEPTWNLKDLIVLNEVYRVMAVDALASSHPLSSPASEVNTPAQI
SEVFDSISYSKGASVLRMLSSFLTEDLFKKGVASYLHTFAYQNTIYLDLWNHLQWALGNQTAINLPYTVNAIMDRWILQMGFPVVTV
DTTTGTLSQKHFLLDPQSNVTRPSKFNYLWIIPISSVKSGTQQAHYWMPDNAKVQNDLFKTTGDEWVLLNLNVTGYYLVNYDQNNWK
KIHTQLQTDLSVIPVINRAQVIHDTFDLASAQIVPVTLALNSTLFLNQETEYMPWEAALSSLSYFKLMFDRSEVYGPMKNYLRKQVT
PLFNHFEKITQNWRDHPQTLTEQYNEINAVSTACTYGVPKCKDLVSTLFAEWRKNPQNNPIYPNLRSTVYCNAIAQGGEEEWNFVWE
QFRNTSLVNEADKLRSALACSTQVWILNRYLSYTLNPEFIRKQDVISTLSSIASNVIGQSLAWDFIQSNWKKLFEDYGTGSFSFSNL
IQAVTRRFSTEFELQQLEQFKANNMDTGFGSGTRALEQALEKTKANIKWVKENKEAVLQWFRENSQGGSLVPRGSGSGSGDPEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 

feline APN_ectodomain_FC 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDQSKPWNVYRLPKTLIPDSYNVTLRPYLTPNNKGLYVFTGTNIVRFTCKESTNIV
IIHSKRLNYTSHQGHMVALSGVGGFHPQPVIVRTELVELTEYLVVHLQEPLVAGRQYEMNSEFQGELADDLAGFYRSEYMENGVKKV
LATTHMQATEARKSFPCFDEPAMKATFNITIIHPNNLVALSNMLPRGPSVPFGEDPTWKVTEFETTPIMSTYLLAYIVSEFSYVETR
APSGVLIRIWARPSAINQGHGDYALKVTGPILDFFSQHYDTPYPLNKSDQIALPDFNAGAMENWGLVTYRESALLYDRQSSSSGNQE
RVVTVIAHELAHQWFGNLVTLEWWNDLWLNEGFASYVEYLGADFAEPTWNLKDLMVLNDVYRVMAVDALASSHPLSTPASEINTPAQ
ISEVFDSISYSKGASVLRMLSNFLTEDLFKMGIASYLHTYKYGNTIYLNLWEHLQQVVDKQPTIKLPDTVSAIMDRWILQMGFPVIT
VDTQTGTISQQHFLLDPQSVVTRPSQFNYLWIVPISSVRSGSPQAHYWLPGVEKAQNDLFKTTANDWVLLNLNVTGYYLVNYDNENW
KKIQTQLQTDLSVIPVINRAQVIHDAFNLASAQKVPVTLALNNTLFLIQETEYMPWQAALSSLSYFKLMFDRSEVYGPMKRYLKKQV
TPLFNHFERVTKNWTDHPQTLMDQYSEINAVSTACSYGVPECEKLAATLFAQWKKNPQNNPIHPNLRSTVYCNAIAQGGEEEWNFVW
EQFLKAELVNEADKLRGALACSNQVWILNRFLSYTLDPNLIRKQDVTSTLSSISSNVVGQTLVWDFVQSNWKKLFQDYGTGSFSFSN
LIQAVTRRFSTEFELQQLEQFKKNNMDTGFGSATRALEQALEKTKANLKWVKENKDVVLRWFTENSGGSLVPRGSGSGSGDPEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK  
 

porcine APN_ectodomain_Fc 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDQSKPWNRYRLPTTLLPDSYNVTLRPYLTPNADGLYIFKGKSIVRFICQEPTDVI
IIHSKKLNYTTQGHMVVLRGVGDSQVPEIDRTELVELTEYLVVHLKGSLQPGHMYEMESEFQGELADDLAGFYRSEYMEGNVKKVLA
TTQMQSTDARKSFPCFDEPAMKATFNITLIHPNNLTALSNMPPKGSSTPLAEDPNWSVTEFETTPVMSTYLLAYIVSEFQSVNETAQ
NGVLIRIWARPNAIAEGHGMYALNVTGPILNFFANHYNTPYPLPKSDQIALPDFNAGAMENWGLVTYRENALLFDPQSSSISNKERV
VTVIAHELAHQWFGNLVTLAWWNDLWLNEGFASYVEYLGADHAEPTWNLKDLIVPGDVYRVMAVDALASSHPLTTPAEEVNTPAQIS
EMFDSISYSKGASVIRMLSNFLTGDLFKEGLASYLHAFAYQNTTYLDLWEHLQKAVDAQTSIRLPDTVRAIMDRWTLQMGFPVITVD
TKTGNISQKHFLLDSESNVTRSSAFDYLWIVPISSIKNGVMQDHYWLRDVSQAQNDLFKTASDDWVLLNVNVTGYFQVNYDEDNWRM
IQHQLQTNLSVIPVINRAQVIYDSFNLATAHMVPVTLALDNTLFLNGEKEYMPWQAALSSLSYFSLMFDRSEVYGPMKKYLRKQVEP
LFQHFETLTKNWTERPENLMDQYSEINAISTACSNGLPQCENLAKTLFDQWMSDPENNPIHPNLRSTIYCNAIAQGGQDQWDFAWGQ
LQQAQLVNEADKLRSALACSNEVWLLNRYLGYTLNPDLIRKQDATSTINSIASNVIGQPLAWDFVQSNWKKLFQDYGGGSFSFSNLI
QGVTRRFSSEFELQQLEQFKKNNMDVGFGSGTRALEQALEKTKANIKWVKENKEVVLNWFIEHSGGSLVPRGSGSGSGDPEPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 

CCoV-HuP_0_domain_I53-50A 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTDNFPCSKFLNRTIGNHWNLIENFLLNYSIRLPPNSDVVLGDYFPTVQPWFNCIRN
NNNSLYVTMENLKALYWDYATENITSDHRQRLHVVVKGKPYSITVTTTRNFDAAEGAIICICKGSPPTTTTGNLDCNWGSDCRLNHK
FPICPSNSQANCGNMLYGLQWFTDEVVAYLHGAIYRISFENKWFGTVTLGDMRATTLQTAGALVDLWWFNPVYDVTYYRVNNKNGTT
IVSNCTDQCASYVDGGSGGSGSGGSGGSGSEKAAKAEEAARKMEELFKKHKIVAVLRANSVEEAIEKAVAVFAGGVHLIEITFTVPD
ADTVIKALSVLKEKGAIIGAGTVTSVEQARKAVESGAEFIVSPHLDEEISQFAKEKGVFYMPGVMTPTELVKAMKLGHTILKLFPGE
VVGPQFVKAMKGPFPNVKFVPTGGVNLDNVAEWFKAGVLAVGVGSALVKGTPDEVREKAKAFVEKIRGATEGGSHHHHHHHH 
 
 
 
 
 
 
 



Protein Sequence 
CCoV-HuP_B_domain_I53-50A 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTSFFAHTTVNITIDLGMKRSGYGQPIASPLSNITLPMQDNNTDVYCIRSNQFSIYV
HSTCKSSLWDNVFNQDCTDVLEATAVIKTGTCPFSFDKLNNHLTFNKFCLSLSPVGANCKFDVAARTRTNEQVVRSLYVIYEEGDNI
VGVPSDNGGSGGSGSGGSGGSGSEKAAKAEEAARKMEELFKKHKIVAVLRANSVEEAIEKAVAVFAGGVHLIEITFTVPDADTVIKA
LSVLKEKGAIIGAGTVTSVEQARKAVESGAEFIVSPHLDEEISQFAKEKGVFYMPGVMTPTELVKAMKLGHTILKLFPGEVVGPQFV
KAMKGPFPNVKFVPTGGVNLDNVAEWFKAGVLAVGVGSALVKGTPDEVREKAKAFVEKIRGATEGGSHHHHHHHH 
 

HKU1_S_I53-50A 
 

MGILPSPGMPALLSLVSLLSVLLMGCVAETGTVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTTLLFTGYFP
KSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSEFSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTM
CEYPHTVCKSKGSIRNESWHIDSSEPLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPLTC
NAISSNTDNETLEYWVTPLSRRQYLLNFDEHGVITNAVDCSSSFLSEIQCKTQSFAPNTGVYDLSGFTVKPVATVYRRIPNLPDCDI
DNWLNNVSVPSPLNWERRIFSNCNFNLSTLLRLVHVDSFSCNNLDKSKIFGSCFNSITVDKFAIPNRRRDDLQLGSSGFLQSSNYKI
DISSSSCQLYYSLPLVNVTINNFNPSSWNRRYGFGSFNLSSYDVVYSDHCFSVNSDFCPCADPSVVNSCAKSKPPSAICPAGTKYRH
CDLDTTLYVKNWCRCSCLPDPISTYSPNTCPQKKVVVGIGEHCPGLGINEEKCGTQLNHSSCFCSPDAFLGWSFDSCISNNRCNIFS
NFIFNGINSGTTCSNDLLYSNTEISTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIGFKDFLTNKTYTILPCYSGRV
SAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYLGCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPSSGGSGSGISSPYRF
VTFEPFNVSFVNDSVETVGGLFEIQIPTNFTIAGHEEFIQTSSPKVTIDCSAFVCSNYAACHDLLSEYGTFCDNINSILNEVNDLLD
ITQLQVANALMQGVTLSSNLNTNLHSDVDNIDFKSLLGCLGSQCGSSSRSLLEDLLFNKVKLSDVGFVEAYNNCTGGSEIRDLLCVQ
SFNGIKVLPPILSETQISGYTTAATVAAMFPPWSAAAGVPFSLNVQYRINGLGVTMDVLNKNQKLIANAFNKALLSIQNGFTATNSA
LAKIQSVVNANAQALNSLLQQLFNKFGAISSSLQEILSRLDPPEAQVQIDRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNE
CVKSQSPRINFCGNGNHILSLVQNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYPEPISD
KNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAELSLWFKNHTSIAPNLTFNSHINATFLDLYYEMNVIQESIKSLNGSGYIPEAPR
DGQAYVRKDGEWVLLSTFLGSGSGGSGGSGSEKAAKAEEAARKMEELFKKHKIVAVLRANSVEEAIEKAVAVFAGGVHLIEITFTVP
DADTVIKALSVLKEKGAIIGAGTVTSVEQARKAVESGAEFIVSPHLDEEISQFAKEKGVFYMPGVMTPTELVKAMKLGHTILKLFPG
EVVGPQFVKAMKGPFPNVKFVPTGGVNLDNVAEWFKAGVLAVGVGSALVKGTPDEVREKAKAFVEKIRGATEGGSHHHHHHHH 
 

TMPRSS2  
 

MALNSGSPPAIGPYYENHGYQPENPYPAQPTVVPTVYEVHPAQYYPSPVPQYAPRVLTQASNPVVCTQPKSPSGTVCTSKTKKALCI
TLTLGTFLVGAALAAGLLWKFMGSKCSNSGIECDSSGTCINPSNWCDGVSHCPGGEDENRCVRLYGPNFILQVYSSQRKSWHPVCQD
DWNENYGRAACRDMGYKNNFYSSQGIVDDSGSTSFMKLNTSAGNVDIYKKLYHSDACSSKAVVSLRCIACGVNLNSSRQSRIVGGES
ALPGAWPWQVSLHVQNVHVCGGSIITPEWIVTAAHCVEKPLNNPWHWTAFAGILRQSFMFYGAGYQVEKVISHPNYDSKTKNNDIAL
MKLQKPLTFNDLVKPVCLPNPGMMLQPEQLCWISGWGATEEKGKTSEVLNAAKVLLIETQRCNSRYVYDNLITPAMICAGFLQGNVD
SCQGDSGGPLVTSKNNIWWLIGDTSWGSGCAKAYRPGVYGNVMVFTDWIYRQMRADG 
 

HA-ferritin 
 

MKAKLLVLLCTFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCLLKGIAPLQLGNCSVAGWILGNPECELL
ISKESWSYIVETPNPENGTCYPGYFADYEELREQLSSVSSFERFEIFPKESSWPNHTVTGVSASCSHNGKSSFYRNLLWLTGKNGLY
PNLSKSYVNNKEKEVLVLWGVHHPPNIGNQRALYHTENAYVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEAN
GNLIAPWYAFALSRGFGSGIITSNAPMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSAKLRMVTGLRNIPQRETRGLFGA
IAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIW
TYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNREKISGGDII
KLLNEQVNKEMQSSNLYMSMSSWCYTHSLDGAGLFLFDHAAEEYEHAKKLIIFLNENNVPVQLTSISAPEHKFEGLTQIFQKAYEHE
QHISESINNIVDHAIKSKDHATFNFLQWYVAEQHEEEVLFKDILDKIELIGNENHGLYLADQYVKGIAKSRKS 
 

NC99-NA 
 

VTLAGNSSLCSISGWAIYTKDNSIRIGSKGDVFVIREPFISCSHLECRTFFLTQGALLNDKHSNGTVKDRSPYRALMSCPLGEAPSP
YNSKFESVAWSASACHDGMGWLTIGISGPDNGAVAVLKYNGIITETIKSWKKRILRTQESECVCVNGSCFTIMTDGPSNGAASYKIF
KIEKGKVTKSIELNAPNFHYEECSCYPDTGTVMCVCRDNWHGSNRPWVSFNQNLDYQIGYICSGVFGDNPRPKDGEGSCNPVTVDGA
DGVKGFSYKYGNGVWIGRTKSNRLRKGFEMIWDPNGWTDTDSDFSVKQDVVAITDWSGYSGSFVQHPELTGLDCIRPCFWVELVRGL
PRENTTIWTSGSSISFCGVNSDTANWSWPDGAELPFTIDK 
 

 
 


