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SUPPLEMENTARY TABLES 
Table 1: The GCD decoded SARS-CoV-2 key antigens. 

SARS-CoV-2 
SARS-CoV 1918 H1N1 2009 H1N1 S. aureus S. pneumoniae 
S E H N H N SPA ClfA SpsA PspA 

S 15 3 1 1 15 3 57 7809 3 1 
E 1 256 64 4 256 4 1 4 16 16 
M 1 1 1 1 1 1 19 19 1 1 
N 1 1 1 17 1 1 1 1 1 1 

ORF1ab 1 1 1 1 1 1 1 1 1 1 
ORF1a 1 8 8 4 8 4 1 4 8 8 
ORF3a 3 3 1 1 3 3 3 3 3 1 
ORF6 5 2 2 14 10 2 1 2 2 14 
ORF7a 1 1 1 1 1 1 1 1 1 1 
ORF7b 3 3 1 7 3 7 3 3 3 7 
ORF8 1 104 8 1156 8 4 1 4 104 104 
ORF10 5 1 1 1 5 1 1 1 1 1 

Note: The GCD value greater than radix 20 as the significant criterion. 

 

Table 2: The GCD decoded the SARS-CoV-2 AQPs channel. 

GCD 
SARS-CoV-2 

S protein ORF8 protein 
AQP0 57 1 
AQP1 1 334568 
AQP2 1 1 
AQP3 5 1 
AQP4 19 52 
AQP5 1 1 
AQP6 3 4 
AQP7 3 52 
AQP8 1 1 
AQP9 5 1 
AQP10 1 1 
AQP11 1 1 
AQP12 1 2 

 

Table 3: The GCD decoded pathogens SIg JC/SC-hijacked invasion. 

GCD 
SARS-CoV-2 SARS-CoV 1918 H1N1 2009 H1N1 S. aureus S. pneumoniae 
S ORF8 S ORF8ab H N H N SPA ClfA SpsA PspA 

SIg-JC 285 2 15 1 2 2 2 18 513 114 6 2 
SIg-SC 1 1768 1 1 16 476 16 4 1 8 208 1456 

B cell CD4 3 884 3 1 4 476 4 36 9 12 156 2548 
B cell CD22 285 1 15 1 1 1 1 3 57 57 3 1 

 

Table 4: GCD decoded the relationship of antigens and enzymes 

GCD 
1918 H1N1 2009 H1N1 SARS-CoV-2 SARS-CoV 
H N H N S ORF8 S ORF8a ORF8b 

ADAR 1 32 476 32 4 1 136 1 1 1 
ADAR 2 1 289 1 3 3 3757 3 1 13 
ADAR 3 1 1 23 9 3 1 3 1 1 
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GlcNAcase 1 119 1 1 1 221 1 1 13 
HexNAcase 2 578 2 2 1 578 1 1 1 

 

Table 5: The GCD decoded the relationship between NSPs and enzyme complexes. 

GCD 
Mutation enzyme Modification enzyme 

ADAR 1 ADAR 2 ADAR 3 
GlcNAcase 

a 
GlcNAcase 

b 
HexNAcase 

α 
HexNAcase 

β 

nsp1 
SARS-CoV-2 16 39 3 13 1 1975 2 
SARS-CoV 16 1 1 1 1 25 2 

nsp2 
SARS-CoV-2 32 13 1 13 1 25 2 
SARS-CoV 32 1 1 1 1 25 2 

nsp3 
SARS-CoV-2 32 1 1 1 1 25 2 
SARS-CoV 32 1 1 1 1 25 2 

nsp4 
SARS-CoV-2 1 1 1 1 1 1 1 
SARS-CoV 1 1 1 1 1 1 1 

nsp5 
SARS-CoV-2 1 3 3 1 1 1 1 
SARS-CoV 1 1 1 1 1 1 1 

nsp6 
SARS-CoV-2 1 1 23 1 1 1 1 
SARS-CoV 1 1 1 1 1 1 1 

nsp7 
SARS-CoV-2 1 39 9 13 1 1 1 
SARS-CoV 1 1 1 1 1 1 1 

nsp8 
SARS-CoV-2 7 1 1 7 1 1 1 
SARS-CoV 1 1 1 1 1 1 1 

nsp9 
SARS-CoV-2 1 1 1 1 1 1 1 
SARS-CoV 1 3 9 1 1 1 1 

nsp10 
SARS-CoV-2 7 13 23 91 1 1 1 
SARS-CoV 49 1 1 49 1 1 1 

nsp11 
SARS-CoV-2 6664 17 1 833 1 1 34 
SARS-CoV 8 1 1 1 1 1 2 

nsp12 
SARS-CoV-2 1 3 3 1 1 1 1 
SARS-CoV 1 1 1 1 1 1 1 

nsp13 
SARS-CoV-2 17 663 3 221 1 1 17 
SARS-CoV 1 3 3 1 1 1 1 

nsp14 
SARS-CoV-2 1 3 3 1 1 1 1 
SARS-CoV 1 1 1 1 1 1 1 

nsp15 
SARS-CoV-2 1 1 1 1 1 1 1 
SARS-CoV 17 51 3 17 1 1 17 

nsp16 
SARS-CoV-2 1 1 1 1 1 1 1 
SARS-CoV 1 1 1 1 1 1 1 

 

Table 6: The GCD decoded the relationship of SARS-CoV-2 NSPs and structural-accessory proteins. 

GCD S E M N ORF1ab ORF1a ORF3a ORF6 ORF7a ORF7b ORF8 ORF10 
nsp1 15 16 1 1 1 8 3 10 1 3 104 5 
nsp2 5 128 1 1 1 8 1 10 1 1 104 5 
nsp3 5 128 1 1 1 8 1 10 1 1 3 5 
nsp4 1 1 1 1 1 1 1 1 1 1 1 1 
nsp5 3 1 1 1 1 1 3 1 1 3 1 1 
nsp6 1 1 1 1 1 1 1 1 1 1 1 1 
nsp7 3 1 1 1 1 1 3 1 1 3 13 1 
nsp8 1 1 1 1 1 1 1 7 1 7 1 1 
nsp9 1 1 1 1 1 1 1 1 1 1 1 1 
nsp10 1 1 1 1 1 1 1 7 1 7 13 1 
nsp11 1 8 1 17 1 8 1 14 1 7 136 1 
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nsp12 3 1 1 1 1 1 3 1 1 3 1 1 
nsp13 3 1 1 17 1 1 3 1 1 3 221 1 
nsp14 3 1 1 1 1 1 3 1 1 3 1 1 
nsp15 1 1 1 1 1 1 1 1 1 1 1 1 
nsp16 1 1 1 1 1 1 1 1 1 1 1 1 

 

Table 7: Immune@enzyme decode SARS-CoV-2 VOCs. 

GCD 
SARS-CoV-2 Alpha Beta Gamma Delta  

(NC_045512.2) (MZ314997.2) (MZ314998.1) (MZ427312.1) (MZ724507.1) 
S ORF8 S ORF8 S ORF8 S ORF8 S ORF8 

SIg-JC 285 2 15 5 30 2 10 2 5 18 
SIg-SC 1 1768 1 1 16 1768 4 8 7 8 
CD4 3 884 3 1 12 884 4 4 7 36 

CD22 285 1 15 5 15 1 5 1 5 3 
ADAR1 1 136 1 1 32 136 4 8 7 8 
ADAR2 3 3757 3 1 3 3757 1 1 1 3 
ADAR3 3 1 3 1 3 1 23 1 1 9 

GlcNAcase 1 221 1 1 1 221 1 1 7 1 
HexNAcase 1 578 1 1 2 578 2 2 1 2 

 

Table 8: Immune@enzyme decode SARS-CoV-2 Omicron. 

GCD 

SARS-CoV-2 Omicron Omicron Omicron Omicron 

(NC_045512.2) 
(OQ151515

) 
(OQ151513.1) (OQ151397) (OQ151387) 

S ORF8 S ORF8 S ORF8 S ORF8 S ORF8 
SIg-JC 285 2 95 2 15 2 135 2 15 2 
SIg-SC 1 1768 1 1768 7 1768 1 1768 7 1768 
CD4 3 884 1 884 147 884 9 884 21 884 

CD22 285 1 95 1 15 1 15 1 15 1 
ADAR1 1 136 1 136 49 136 1 136 7 136 
ADAR2 3 3757 1 3757 3 3757 3 3757 3 3757 
ADAR3 3 1 1 1 3 1 9 1 3 1 

GlcNAcase 1 221 1 221 49 221 1 221 1 221 
HexNAcase 1 578 1 578 1 578 1 578 1 578 

 

 

 

 

SUPPLEMENTARY INFORMATION 
protein@integer data 

SARS-CoV-2 (NC_045512.2) 

nsp1 

>YP_009725297.1 leader protein [Severe acute respiratory syndrome coronavirus 2] 

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVF 

IKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADL 

KSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGG 

YP_009725297.1 nsp1 protein@integer 

1123005142691333116512868833540164916836257849622557724441601929087350957440799258910507476880923279

523265159495165799711040992947449017591588899269375646987216948156566375503273670815537540319137960

667154498974982311281519446712539600 
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nsp2 

>YP_009725298.1 nsp2 [Severe acute respiratory syndrome coronavirus 2] 

AYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYE 

LQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTL 

MKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNE 

SGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVN 

INIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSIL 

SPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAY 

ITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKE 

IKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEII 

FLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTN 

NTFTLKGG 

YP_009725298.1 nsp2 protein@integer 

109198532398067420580044526301830372437666832956283289638108601624213341948515090272246530028752937

3103190154029314020755430377879838821652426394191353647911763114545196069800891225755735496984578912

108095143432268952930543058833800890545104656629326100776101563401749990799063432295423703171268911

598145536004084738430142150835852941261990159667195300516600444398361261169769068375082132873230764

721593953135332635355292639276650521963616374076519902827848684761891267841004977779994964528853812

376903325191132360028347607832733574087137796522533707512053087430050170773215466234549908016602981

2381116365748577527178349240659949401271440180138999914329687760970123974422049926609517110089700876

0774949883414724000522659013521836704100984536501883590055597808347182811155415419127268233628565411

74586647292429637200734962292060800 

 

nsp3 

>YP_009725299.1 nsp3 [Severe acute respiratory syndrome coronavirus 2] 

APTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSE 

LLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGK 

PLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSF 

SGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLK 

VGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDT 

VRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEE 

VTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGG 

TTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREM 

LAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTM 

PLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSG 

QSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSM 

TYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKY 

PQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDV 

RETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLV 

QQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFY 

KENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFA 

DDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTW 

CIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILK 

PANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNK 
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VVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYL 

KSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPC 

SVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHF 

ISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVN 

GVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKN 

GSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQP 

ILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAAR 

QGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHN 

IALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGG 

YP_009725299.1 nsp3 protein@integer 

185470377115498318092166266114613830307353365322888489977706485254475466928092548434396174326007516

078003704959471225877391665064121097440237271214626116492636884488630028474594721528327788348342272

989865073208870842427377587497216409298291601740023565457457979561359415234651089399376648037281899

849445314268841564112569331734532301266600259325207473805261906502751864763315007706857015008823992

410088230754485843777683242798315004128855618553595929778673927089963226630367413892996313679405849

290192340181192733588229101747320327832603358050836485560192941087054399918527868963223018942387919

4333931548963643819811609727994174923186551722577839793675461223757237441806495397655528018372882121

60180574030504587748509480344205841355970092803252828055243650877328218261643395917829130599059799

7965676788225204705743445370429032783997188743516394499161599166927646721359467181647949932241365353

026973199165049935747741857586780419915910843509548140522332989889887326550519419680222052224518005

5929333414370112772345177110064487927968822829884706413287241791008949304309738070929404875183280911

2857420926730231058568517680893763035015103526677717262534701749112616467587838319154780930339584364

395773660413480296866709486161045442395555641514349702047833236080126927000713324705172011926997095

8435924294118084111429278204130452003495585457478365142366526611000373794281986927316439951171069540

709525771929914236608373448204245797526718065488759186864504435697367955650261145338632481759455567

590342095755105709627684260839361505717335230355962707982816303288150546629111441193105544858367359

25639180380313447219275946136318555223402432720149988190684893990640397293291852385652250754259502

28848810018647233598109645428276503493654948848583617373132004508138656929300864688156854894702797

330098807118481132042400476491686763285595842371537346699337597861892486052147175559225601584997162

92823077307027159590662676697670026286577822527229940825218652200923102250430792723268516593997169

6791215797603801888521414189928547891145218791493098904608786133368018698556526933140093927715146984

013034873253359256545590634085467119838867038699702294585395127230604184445158412772120815365369187

1382360436122960833242508996251542184996115062288591408574711899667720171012336794544036482874465186

015694213281370604954383824723166468012138877442400048233245325310848819281849513314255432488468581

869616981172342298562257178809973660800192172387929071381895268412860876237241529407891864396887040

5538636069732719349623731813420812224350343193820800 

 

nsp4 

>YP_009725300.1 nsp4 [Severe acute respiratory syndrome coronavirus 2] 

KIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHAD 

FDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLI 

EYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSV 

RVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDI 

SASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLT 

FYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTF 
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LLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPP 

QTSITSAVLQ 

YP_009725300.1 nsp4 protein@integer 

203133319812863039785385993068228514647341216169840905292087432759351548236476027705769297273310075

5934795481569442180641426651894740318735972969462478741746255340813449013673204595676330679198191935

500852622942542590055236992598477319416870850091087400004018627116783170768677803082902074498537608

6224185615649171796443800194879578919535485689895767168714292981983605006074101950047745298530916466

6011723819800737256380549601744954988674819883860193208490418528282236472337017918824741212530778294

482008717190859401125409574267633378995246316016591022301183356222834393568686243486624464791233641

067436225221129092469665452429181072061066883088329751 

 

nsp5 

>YP_009725301.1 3C-like proteinase [Severe acute respiratory syndrome coronavirus 2] 

SGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQA 

GNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSF 

LNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYA 

AVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRT 

ILGSALLEDEFTPFDVVRQCSGVTFQ 

YP_009725301.1 nsp5 protein@integer 

1331214028941156729269672708323180702278796690142791813257137683169021220975300635616332377346205699

001769309309751565728580770023556670694774647879430482130911516299452578244479669279172210884055951

841643499197304432295810854459603188793857085880648451704531389158527225275956626138883970252846910

1016410543315738290510013023372331353756099812178297242607988977445814489829483356473387457670434331 

 

nsp6 

>YP_009725302.1 nsp6 [Severe acute respiratory syndrome coronavirus 2] 

SAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLF 

LLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVW 

TLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCI 

MLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGG 

KPCIKVATVQ 

YP_009725302.1 nsp6 protein@integer 

20505710727072688704959460978233570982560907324714648629326546696024843170812780948942407635437153

5222532331999991817670166552568375569265108603723166717575380613406970557212076408604047936515303651

636663995311029320914582152328836731296599038855092409049742712848770979454220989919087510016190782

43549548049254984162685531849879320708401270226289765370935618781190229031050091 

 

nsp7 

>YP_009725303.1 nsp7 [Severe acute respiratory syndrome coronavirus 2] 

SKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINK 

LCEEMLDNRATLQ 

YP_009725303.1 nsp7 protein@integer 

127435962709688865300893277401241546623400041889338055465541234671424254488291793017563004302680944

031530151 
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nsp8 

>YP_009725304.1 nsp8 [Severe acute respiratory syndrome coronavirus 2] 

AIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQM 

YKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKN 

TCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQ 

YP_009725304.1 nsp8 protein@integer 

2817838741459423519776105041095872621464330279357538801723915815608116343806776077292094323158947725

375465328331833799823803412278064508209537758247817307038901685580533513207018015396501434453994038

8480716424112277662570104563815517283397485582261062596951 

 

nsp9 

>YP_009725305.1 nsp9 [Severe acute respiratory syndrome coronavirus 2] 

NNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELE 

PPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQ 

YP_009725305.1 nsp9 protein@integer 

492405683224698977802404933489923142696369231645975037235796429726794104111877409626206676616028

409131776548429673257913850126331143034940228038951 

 

nsp10 

>YP_009725306.1 nsp10 [Severe acute respiratory syndrome coronavirus 2] 

AGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGG 

ASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQ 

YP_009725306.1 nsp10 protein@integer 

356345132828815625062945761998285926168214786226183190581879798702483302627505099736859255160679570

685921575092919674742688778874593128114386688253114135798284027331812622584509751 

 

nsp11 

>YP_009725312.1 nsp11 [Severe acute respiratory syndrome coronavirus 2] 

SADAQSFLNGFAV 

YP_009725312.1 nsp11 protein@integer 

8499997207846424 

 

nsp12 

>YP_009725307.1 RNA-dependent RNA polymerase [Severe acute respiratory syndrome coronavirus 2] 

SADAQSFLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYNDKVAGFAKFLKTNCCRFQEKDEDDNLIDSYF 

VVKRHTFSNYQHEETIYNLLKDCPAVAKHDFFKFRIDGDMVPHISRQRLTKYTMADLVYALRHFDEGNCD 

TLKEILVTYNCCDDDYFNKKDWYDFVENPDILRVYANLGERVRQALLKTVQFCDAMRNAGIVGVLTLDNQ 

DLNGNWYDFGDFIQTTPGSGVPVVDSYYSLLMPILTLTRALTAESHVDTDLTKPYIKWDLLKYDFTEERL 

KLFDRYFKYWDQTYHPNCVNCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRE 

LGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNFNKDFY 

DFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYFDCYDGGCINA 

NQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQDALFAYTKRNVIPTITQMNLKYAISAKNRARTVAGV 

SICSTMTNRQFHQKLLKSIAATRGATVVIGTSKFYGGWHNMLKTVYSDVENPHLMGWDYPKCDRAMPNML 

RIMASLVLARKHTTCCSLSHRFYRLANECAQVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFNICQAV 

TANVNALLSTDGNKIADKYVRNLQHRLYECLYRNRDVDTDFVNEFYAYLRKHFSMMILSDDAVVCFNSTY 
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ASQGLVASIKNFKSVLYYQNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGA 

GCFVDDIVKTDGTLMIERFVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGHMLDMYSVMLTND 

NTSRYWEPEFYEAMYTPHTVLQ 

YP_009725307.1 nsp12 protein@integer 

376690613337660346392811552369903863188860175516130654743240796591022120642038418796488069755371002

529018786855550219618329244246239779690115281323680347509762664110902901551125265313036348673443253

270703986064996661214257063819940615666843830983994461373632976114867426593091172266506316938488899

7826784110107485753766005392211593533705767564274314616930230963913922282259237407652459430081097425

41791452094837285184739152480141214475616464640922156358116631386200470314934470412163360189118156399

894247913231440050065730993861587838284286960560780024813984185896752219799101220179267726514533802

4277170626351371911919200881923159958407857193880601950597609172815533338112694900658962299733022376

76603182874782298252358124121491741757651757375598049593310400691161203152459463756445041530768141026

9088201016025043017693871412913849407784755133857079310810210773392346997047057272567519830310951610

8537077481151558697881943515086167433605859317134702073664936623459907726214626819733709964944017628

508312933668838997278879439841213366765395801411418948943655923542964443183212246178545385008459090

8929450213610399240514621329927694811827686134209399093932130004834946903310612115150726511447021473

516413772041751 

 

nsp13 

>YP_009725308.1 helicase [Severe acute respiratory syndrome coronavirus 2] 

AVGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSY 

YCKSHKPPISFPLCANGQVFGLYKNTCVGSDNVTDFNAIATCDWTNAGDYILANTCTERLKLFAAETLKA 

TEETFKLSYGIATVREVLSDRELHLSWEVGKPRPPLNRNYVFTGYRVTKNSKVQIGEYTFEKGDYGDAVV 

YRGTTTYKLNVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMQKYSTL 

QGPPGTGKSHFAIGLALYYPSARIVYTACSHAAVDALCEKALKYLPIDKCSRIIPARARVECFDKFKVNS 

TLEQYVFCTVNALPETTADIVVFDEISMATNYDLSVVNARLRAKHYVYIGDPAQLPAPRTLLTKGTLEPE 

YFNSVCRLMKTIGPDMFLGTCRRCPAEIVDTVSALVYDNKLKAHKDKSAQCFKMFYKGVITHDVSSAINR 

PQIGVVREFLTRNPAWRKAVFISPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCNVNR 

FNVAITRAKVGILCIMSDRDLYDKLQFTSLEIPRRNVATLQ 

YP_009725308.1 nsp13 protein@integer 

498009864061529971915472919950973027458866337542065919670337689380601070593890740464003312453676981

645050271261504179539927805179394090662621489978345693036106634052891414598340841196007400929393553

2432161310131711449542310756673687979077630935000644560473664720037497281705737098789276584229076892

1660094112411402260261650708199977305184035714847207238954675355540665552230191508721129712147249891

2508471209875812892044916679430666217973713690037176920549170727795681563882198307359958010038061184

647582411728570760026197087409385613320889690178390253267357248926366683646214430218769449607961138

46892857533683249842308870619063846636398232320267136883385236425171240869955047322310916318882084

64025544143991277296831549646127389434827285955397124065277554358741001762915677450151 

 

nsp14 

>YP_009725309.1 3'-to-5' exonuclease [Severe acute respiratory syndrome coronavirus 2] 

AENVTGLFKDCSKVITGLHPTQAPTHLSVDTKFKTEGLCVDIPGIPKDMTYRRLISMMGFKMNYQVNGYP 

NMFITREEAIRHVRAWIGFDVEGCHATREAVGTNLPLQLGFSTGVNLVAVPTGYVDTPNNTDFSRVSAKP 

PPGDQFKHLIPLMYKGLPWNVVRIKIVQMLSDTLKNLSDRVVFVLWAHGFELTSMKYFVKIGPERTCCLC 

DRRATCFSTASDTYACWHHSIGFDYVYNPFMIDVQQWGFTGNLQSNHDLYCQVHGNAHVASCDAIMTRCL 



9 
 

AVHECFVKRVDWTIEYPIIGDELKINAACRKVQHMVVKAALLADKFPVLHDIGNPKAIKCVPQADVEWKF 

YDAQPCSDKAYKIEELFYSYATHSDKFTDGVCLFWNCNVDRYPANSIVCRFDTRVLSNLNLPGCDGGSLY 

VNKHAFHTPAFDKSAFVNLKQLPFFYYSDSPCESHGKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANE 

YRLYLDAYNMMISAGFSLWVYKQFDTYNLWNTFTRLQ 

YP_009725309.1 nsp14 protein@integer 

36752069921051730587260208894382308833829369266390668447446679828425722419204253579194997381810279

587030586842173348834977428747801617885359283875748385771237090650479509835557685568933982051826667

663453941954135370965219653997751682001213403897657232192018262809104676840413027436068887632966796

0484152650610762537993749814543941636650717466062682775984898410713647042033982167435978742971775623

544892824326707925799958298912901208254591100260231818936306724782082174772166497947625648469673623

6957783215238390395314799820583556578136921247977298721812728924787701793221561615599040414936907930

773449310105456332976116233726309449326228556859058390852376023258692733871293132114606951 

 

nsp15 

>YP_009725310.1 endoRNAse [Severe acute respiratory syndrome coronavirus 2] 

SLENVAFNVVNKGHFDGQQGEVPVSIINNTVYTKVDGVDVELFENKTTLPVNVAFELWAKRNIKPVPEVK 

ILNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNG 

VLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQFNYYKKVDGVVQQLPETYFTQSRNLQEFKPRSQME 

IDFLELAMDEFIERYKLEGYAFEHIVYGDFSHSQLGGLHLLIGLAKRFKESPFELEDFIPMDSTVKNYFI 

TDAQTGSSKCVCSVIDLLLDDFVEIIKSQDLSVVSKVVKVTIDYTEISFMLWCKDGHVETFYPKLQ 

YP_009725310.1 protein@integer 

1708406025813217284823887107566232696343907537647665388357721374202770034061575869788134418416677578

522896545077391072826075245410146112857282897136675300261741593158477682129949098758042644690628354

498484184976988003605060813178560902737243013068493108095000263067717445111838855547073267908666952

259177596817953182410568981444426650257527894733601049894489725803881149434470727673928893923706616

71660328194922108266308416402315279288327799414108951 

 

nsp16 

>YP_009725311.1 2'-O-ribose methyltransferase [Severe acute respiratory syndrome coronavirus 2] 

SSQAWQPGVAMPNLYKMQRMLLEKCDLQNYGDSATLPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIHF 

GAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPKTKNVT 

KENDSKEGFFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCN 

YLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRL 

IIRENNRVVISSDVLVNN 

YP_009725311.1 nsp16 protein@integer 

5417872081616457124811722568288080766492612897726132932005704744954412579336603251684081583047324439

74589164561771294133042970296182571774186514937590306403092142687041081164717741572136799394865832224

6201152831776123409357671966555077719941162011888269761166192325535497530790982560258807352821680112

36893056763161661018357953034766767975600224415729487244379120578647612868815520697789 

 

 

SARS coronavirus MA15 (FJ882957.1) 

FJ882957.1  nsp1 
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MESLVLGVNEKTHVQLSLPVLQVRDVLVRGFGDSVEEALSEAREHLKNGTCGLVELEKGVLPQLEQPYVFIKRSDA

LSTNHGHKVVELVAEMDGIQYGRSGITLGVLVPHVGETPIAYRNVLLRKNGNKGAGGHSYGIDLKSYDLGDELGT

DPIEDYEQNWNTKHGSGALRELTRELNGG 

FJ882957.1  nsp1 protein@integer 

112300523775394713585003707858137894475387439597230164180592766968790677438970089675202917708911400

41335884487002510218591874100631006311619618833186866412046366174054184745752737016018658668262074006

00047392388358308004125526136539600 

 

FJ882957.1  nsp2 

AVTRYVDNNFCGPDGYPLDCIKDFLARAGKSMCTLSEQLDYIESKRGVYCCRDHEHEIAWFTERSDKSYEHQTPF

EIKSAKKFDTFKGECPKFVFPLNSKVKVIQPRVEKKKTEGFMGRIRSVYPVASPQECNNMHLSTLMKCNHCDEVSW

QTCDFLKATCEHCGTENLVIEGPTTCGYLPTNAVVKMPCPACQDPEIGPEHSVADYHNHSNIETRLRKGGRTRCF

GGCVFAYVGCYNKRAYWVPRASADIGSGHTGITGDNVETLNEDLLEILSRERVNINIVGDFHLNEEVAIILASFSAS

TSAFIDTIKSLDYKSFKTIVESCGNYKVTKGKPVKGAWNIGQQRSVLTPLCGFPSQAAGVIRSIFARTLDAANHSIPD

LQRAAVTILDGISEQSLRLVDAMVYTSDLLTNSVIIMAYVTGGLVQQTSQWLSNLLGTTVEKLRPIFEWIEAKLSAG

VEFLKDAWEILKFLITGVFDIVKGQIQVASDNIKDCVKCFIDVVNKALEMCIDQVTIAGAKLRSLNLGEVFIAQSKG

LYRQCIRGKEQLQLLMPLKAPKEVTFLEGDSHDTVLTSEEVVLKNGELEALETPVDSFTNGAIVGTPVCVNGLMLL

EIKDKEQYCALSPGLLATNNVFRLKGG 

FJ882957.1  nsp2 protein@integer 

69277176993873212416933622090199121069250111528411277332575727698128648333410277283777005588903218519

33863843590342050318594444596257328619459373003330666570129463005853427434134970207168949426348257

1543701918697926617063126743603029165836861890000763155662236142419748165606246088962783923752915374

120888108114134550220501342659042441466711514363843406362502928650293867201558602505943948192051393

932103684426215732586729365163764482849142997876844165978617072153164817290723580504572252532974859

448591863733673815322579973569315775812889880563047211461968920255635264144531530659796972215711238

6702586104333707511194838755342985581895669741221328195673742471541982050720597524594130354290958661

5928459175265270837571295962692081902202136333034478199224048754811642415657626181750170671856802806

586940788852069201318642229980800 

 

FJ882957.1  nsp3 

APIKGVTFGEDTVWEVQGYKNVRITFELDERVDKVLNEKCSVYTVESGTEVTEFACVVAEAVVKTLQPVSDLLTN

MGIDLDEWSVATFYLFDDAGEENFSSRMYCSFYPPDEEEEDDAECEEEEIDETCEHEYGTEDDYQGLPLEFGASAE

TVRVEEEEEEDWLDDTTEQSEIEPEPEPTPEEPVNQFTGYLKLTDNVAIKCVDIVKEAQSANPMVIVNAANIHLKH

GGGVAGALNKATNGAMQKESDDYIKLNGPLTVGGSCLLSGHNLAKKCLHVVGPNLNAGEDIQLLKAAYENFNS

QDILLAPLLSAGIFGAKPLQSLQVCVQTVRTQVYIAVNDKALYEQVVMDYLDNLKPRVEAPKQEEPPNTEDSKTEE

KSVVQKPVDVKPKIKACIDEVTTTLEETKFLTNKLLLFADINGKLYHDSQNMLRGEDMSFLEKDAPYMVGDVITSG

DITCVVIPSKKAGGTTEMLSRALKKVPVDEYITTYPGQGCAGYTLEEAKTALKKCKSAFYVLPSEAPNAKEEILGTVS

WNLREMLAHAEETRKLMPICMDVRAIMATIQRKYKGIKIQEGIVDYGVRFFFYTSKEPVASIITKLNSLNEPLVTMPI

GYVTHGFNLEEAARCMRSLKAPAVVSVSSPDAVTTYNGYLTSSSKTSEEHFVETVSLAGSYRDWSYSGQRTELGVE

FLKRGDKIVYHTLESPVEFHLDGEVLSLDKLKSLLSLREVKTIKVFTTVDNTNLHTQLVDMSMTYGQQFGPTYLDG

ADVTKIKPHVNHEGKTFFVLPSDDTLRSEAFEYYHTLDESFLGRYMSALNHTKKWKFPQVGGLTSIKWADNNCYL

SSVLLALQQLEVKFNAPALQEAYYRARAGDAANFCALILAYSNKTVGELGDVRETMTHLLQHANLESAKRVLNVV

CKHCGQKTTTLTGVEAVMYMGTLSYDNLKTGVSIPCVCGRDATQYLVQQESSFVMMSAPPAEYKLQQGTFLCAN

EYTGNYQCGHYTHITAKETLYRIDGAHLTKMSEYKGPVTDVFYKETSYTTTIKPVSYKLDGVTYTEIEPKLDGYYKK

DNAYYTEQPIDLVPTQPLPNASFDNFKLTCSNTKFADDLNQMTGFTKPASRELSVTFFPDLNGDVVAIDYRHYSASF
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KKGAKLLHKPIVWHINQATTKTTFKPNTWCLRCLWSTKPVDTSNSFEVLAVEDTQGMDNLACESQQPTSEEVVE

NPTIQKEVIECDVKTTEVVGNVILKPSDEGVKVTQELGHEDLMAAYVENTSITIKKPNELSLALGLKTIATHGIAAIN

SVPWSKILAYVKPFLGQAAITTSNCAKRLAQRVFNNYMPYVFTLLFQLCTFTKSTNSRIRASLPTTIAKNSVKSVAKL

CLDAGINYVKSPKFSKLFTIAMWLLLLSICLGSLICVTAAFGVLLSNFGAPSYCNGVRELYLNSSNVTTMDFCEGSFP

CSICLSGLDSLDSYPALETIQVTISSYKLDLTILGLAAEWVLAYMLFTKFFYLLGLSAIMQVFFGYFASHFISNSWLMW

FIISIVQMAPVSAMVRMYIFFASFYYIWKSYVHIMDGCTSSTCMMCYKRNRATRVECTTIVNGMKRSFYVYANGGR

GFCKTHNWNCLNCDTFCTGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVAVKNGALHLYFDKAGQKTYERHPL

SHFVNLDNLRANNTKGSLPINVIVFDGKSKCDESASKSASVYYSQLMCQPILLLDQVLVSDVGDSTEVSVKMFDAY

VDTFSATFSVPMEKLKALVATAHSELAKGVALDGVLSTFVSAARQGVVDTDVDTKDVIECLKLSHHSDLEVTGDS

CNNFMLTYNKVENMTPRDLGACIDCNARHINAQVAKSHNVSLIWNVKDYMSLSEQLRKQIRSAAKKNNIPFRLTC

ATTRQVVNVITTKISLKGG 

FJ882957.1  nsp3 protein@integer 

22251764780498508662900706704881061791370592392233054498561599527526035926994290162583575727803797

0079456369683716182942188467312201263441094042626345056791810005179646738910203764989246586178515616

036576435279955790960775742024846364044712882586044283349705189368939288718612718352394602569006177

8577820452310625792256810749857850057798332389927514158138383958560759411921140695431479845011940275

3269305441989944209790575018093177015010490165148498953061560601892172004117228992829920312022576151

74021550271041027874115958277711168626022235465631711413434316880549699838916690812452164273268783614

83268186967164334232430919308913620448325775082285532352800690293774558351970380013906244406243665

5310695754290276100785791514632888009080879155532108633065362744796171690917693420925716091218499303

48390559981603440229206505784202779460931051496397561591899339770537373688629817924265888253346578

637195861250020149059462110300965646697495812012024234199777734284497120863903177784595013995393725

752631783013908836927385733813863467418470812239484576044571665283249370817388186961884553679735836

97058994459035589962088592552706988502136810347823544897005692998923373766995357475062599856818123

6568142064832563979405408132531095177855559789484227056127851319175073537145094925376430507119897837

1233001268130752040561131006708078736608688812404298324291632142415476038860414827264812731647793310

2072547035424445861691012263260657709316093242616782110940119168019746492923760891129780256900982222

837519480664598570246052280033287444136293044775943634690019454138359108619126109772992722614686613

477033835607094640171096749637079223351972988775583109526758008203227006744543288584970162101963624

516196007391597934428543049850008552477005562304788742255418789562064103457499707083179826128853777

33772620215801354158020168509011297733184212599341742474744682731025342741760831884179534482362885693

142552372453304978815355057732855994234334772201481634784945724202411041657740559683766703446347805

60888757205183884339143523878902040885485029296244402180526250573816195573180932262748932846398691

2901367053188830238802905147850315802611198108893717533988567900533212261075337832366108121643721056

71125044741641210120736075452752374441347015835298190746816807192372121822590585048203857781735475425

343197119202637566603401129028362805706605328331535334184067756621229305439717183403235012275345795

724390184138498091557050489073214238791939332212204453158540234971630006973271934995948584862081222

4352391193980800 

 

FJ882957.1  nsp4 

KIVSTCFKLMLKATLLCVLAALVCYIVMPVHTLSIHDGYTNEIIGYKAIQDGVTRDIISTDDCFANKHAGFDAWFSQ

RGGSYKNDKSCPVVAAIITREIGFIVPGLPGTVLRAINGDFLHFLPRVFSAVGNICYTPSKLIEYSDFATSACVLAAEC

TIFKDAMGKPVPYCYDTNLLEGSISYSELRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDAEYCRHGTCERSEVGIC

LSTSGRWVLNNEHYRALSGVFCGVDAMNLIANIFTPLVQPVGALDVSASVVAGGIIAILVTCAAYYFMKFRRVFGE

YNHVVAANALLFLMSFTILCLVPAYSFLPGVYSVFYLYLTFYFTNDVSFLAHLQWFAMFSPIVPFWITAIYVFCISLKH
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CHWFFNNYLRKRVMFNGVTFSTFEEAALCTFLLNKEMYLKLRSETLLPLTQYNRYLALYNKYKYFSGALDTTSYREA

ACCHLAKALNDFSNSGADVLYQPPQTSITSAVLQ 

FJ882957.1  nsp4 protein@integer 

203118525363648375635703927997417666467954986267195069483795421697623567169311200802037841575572

977015863360127591610455864438100274555564638297329326112035907440430582693582593295941512160328

906209346916665061042384772887308871439376075265804740883403372223329862054323036845582833447196

216836420903369399818973585141054330888684056255133275268844252320448108351010243568512956113346

651069866125521065188270373043569983136493086610524074243052454358297810675294516263336828349943

818100680314466430471058281194726139171331982414079181067901489450818168450252156227335399122671

374080928464791233610281110647493129092469665452429167964861066883088329751 

 

FJ882957.1  nsp5 

SGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDTVYCPRHVICTAEDMLNPNYEDLLIRKSNHSFLVQAGNV

QLRVIGHSMQNCLLRLKVDTSNPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNYTIKGSFLNGSCGSVG

FNIDYDCVSFCYMHHMELPTGVHAGTDLEGKFYGPFVDRQTAQAAGTDTTITLNVLAWLYAAVINGDRWFLNRF

TTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCAALKALLQNGMNGRTILGSTILEDEFTPFDVVR

QCSGVTFQ 

FJ882957.1  nsp5 protein@integer 

133121402894115672926967270832318070227879669393706699338549624807431728714871822876994598589776

179763500275458547787779346785394768811269711127466640684288541729289653571056822143505314696758

998053799125528969432583168787024645960321431503460495103321145762694714961537258550673885730150

883332691010164105433157382905100130233723313537560998121777466621603801454458144983229489564733

87457670434331 

 

FJ882957.1  nsp6 

GKFKKIVKGTHHWMLLTFLTSLLILVQSTQWSLFFFVYENAFLPFTLGIMAIAACAMLLVKHKHAFLCLFLLPSLATV

AYFNMVYMPASWVMRIMTWLELADTSLSGYRLKDCVMYASALVLLILMTARTVYDDAARRVWTLMNVITLVYKV

YYGNALDQAISMWALVISVTSNYSGVVTTIMFLARAIVFVCVEYYPLLFITGNTLQCIMLVYCFLGYCCCCYFGLFC

LLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKSSIDAFKLNIKLLGIGGKPCIKVATVQ 

FJ882957.1  nsp6 protein@integer 

638142868916862997228520692524021230041040388191798355873592896055472141822345788987818368520406

542321137273725973520614056013319828368107835726222525473550087008123706808904944745885824413104

719935450148825707507515117661194560822373431188680876468197888856225932881782148709884281013697

1971797020354488234854984162685531849879320708401270179313560570935618797574229031050091 

 

FJ882957.1  nsp7 

SKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINRLCEEM

LDNRATLQ 

FJ882957.1  nsp7 protein@integer 

127435962709688865300893277401241546623400041889338055465541234671424254488291793017563004712280944

031530151 

 

FJ882957.1  nsp8 
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AIASEFSSLPSYAAYATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQA

RSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVVPDYGTYKNTCDGNTFTY

ASALWEIQQVVDADSKIVQLSEINMDNSPNLAWPLIVTALRANSAVKLQ 

FJ882957.1  nsp8 protein@integer 

281783874145942352222809790648129479483768552279803349551389841110187982540677607729209432315894772

537546532833183379982380341227806450820953775824781730703890168558053348369181244571956074423060422

84877516424112277662570106912625757283397485582261062596951 

 

FJ882957.1  nsp9 

NNELSPVALRQMSCAAGTTQTACTDDNALAYYNNSKGGRFVLALLSDHQDLKWARFPKSDGTGTIYAELEPPCRF

VTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQ 

FJ882957.1  nsp9 protein@integer 

492405683224698977802404933489923142696369254917797064817408072335472622047159995226203861866261

302571776548429673257913850126331143034940228038951 

 

FJ882957.1  nsp10 

AGNATEVPANSTVLSFCAFAVDPAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCC

LYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLRNTVCTVCGMWKGYGCSCDQLREPLMQ 

FJ882957.1  nsp10 protein@integer 

356345132828815625062945762014901276115526234637480778835384105902483302627505099736859255160679570

685921575092919674742688778874593128114386688286668567798284027331812622584507091 

 

FJ882957.1  nsp11 

SADASTFLNGFAV 

FJ882957.1  nsp11 protein@integer 

8499770647846424 

 

FJ882957.1  nsp12 

SADASTFLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYNEKVAGFAKFLKTNCCRFQEKDEEGNLLDSYFVVKRH

TMSNYQHEETIYNLVKDCPAVAVHDFFKFRVDGDMVPHISRQRLTKYTMADLVYALRHFDEGNCDTLKEILVTYN

CCDDDYFNKKDWYDFVENPDILRVYANLGERVRQSLLKTVQFCDAMRDAGIVGVLTLDNQDLNGNWYDFGDF

VQVAPGCGVPIVDSYYSLLMPILTLTRALAAESHMDADLAKPLIKWDLLKYDFTEERLCLFDRYFKYWDQTYHPNC

INCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYA

ADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNFNKDFYDFAVSKGFFKEGSSVELKHFFFAQDGNAAI

SDYDYYRYNLPTMCDIRQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQ

DALFAYTKRNVIPTITQMNLKYAISAKNRARTVAGVSICSTMTNRQFHQKLLKSIAATRGATVVIGTSKFYGGWHN

MLKTVYSDVETPHLMGWDYPKCDRAMPNMLRIMASLVLARKHNTCCNLSHRFYRLANECAQVLSEMVMCGGSL

YVKPGGTSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKYVRNLQHRLYECLYRNRDVDHEFVDEFYAY

LRKHFSMMILSDDAVVCYNSNYAAQGLVASIKNFKAVLYYQNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQ

GDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIERFVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGH

MLDMYSVMLTNDNTSRYWEPEFYEAMYTPHTVLQ 

FJ882957.1  nsp12 protein@integer 

376680572978437912631134182029092227889210241393828876099195596571150973055551272074131822814569

008335062293805327477199330175702138058874694365932824765620428655699712294809328273836392213583

443352030591858625845791011903587069294950450868994192562274399282349189249451048195888538005224
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774186432419003396673326632646584104021429713992298983834284258358055481258288247088244267429570

019367206333196210648902759596664289029687459125756529482105181304492862792745024369356150338362

479762145463148616511164291432953909840432375710915101394719073505580532120542977586842038306807

588179267726514533802427717062635137191191920088192315995840785719388060195059760917281553333811

269490065896229973302237676603182874782298252358124121491741757651757375598049593310400691161203

152459463756445041530768123939012532734321845141595737784874468119182082954234163144683900965392

641250256577123522976255497585039642803316087078142988167506574861674336058593171347020736649367

508851514183359386591097832034274361583353059049803205020499921265643517331004669162897455991595

602368869644431832122461785453850084590908929450213610399240514621329927694811827686134209399093

932130004834946903310612115150726511447021473516413772041751 

 

FJ882957.1  nsp13 

AVGVCVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSYYCKSH

KPPISFPLCANGQVFGLYKNTCVGSDNVTDFNAIATCDWTNAGDYILANTCTERLKLFAAETLKATEETFKLSYGIA

TVREVLSDRELHLSWEVGKPRPPLNRNYVFTGYRVTKNSKVQIGEYTFEKGDYGDAVVYRGTTTYKLNVGDYFVL

TSHTVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMQKYSTLQGPPGTGKSHFAIGLALYYPSARIV

YTACSHAAVDALCEKALKYLPIDKCSRIIPARARVECFDKFKVNSTLEQYVFCTVNALPETTADIVVFDEISMATNYD

LSVVNARLRAKHYVYIGDPAQLPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMFLGTCRRCPAEIVDTVSALVYDNK

LKAHKDKSAQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRKAVFISPYNSQNAVASKILGLPTQTVDSSQ

GSEYDYVIFTQTTETAHSCNVNRFNVAITRAKIGILCIMSDRDLYDKLQ 

FJ882957.1  nsp13 protein@integer 

152028036772266543320134623793292677612923982017753604447658546914814596580297462316739899129642

485973308129480667756139990888976305974915831157146042472018354766493899243821700433165773742959

409653699711954044546858201364464009817138033374967498798967299611350098800576223929965173012591

071443996953308392677036750061833650842895438553418077743063986935286484849672441260468113735110

869482871246006014548098716983914808629357736409368278110867320915808273062355894678211633971651

416002810680560664260126468423025744636900966616633793127712918145260697408251113563954676405705

087347036575197742046651894706828867339606655488949779805408930152344565237070877796707675905975

204612189669544430182143067185795409890054224595631290508710779641297646986999062425364951 

 

FJ882957.1  nsp14 

FTSLEIPRRNVATLQAENVTGLFKDCSKIITGLHPTQAPTHLSVDIKFKTEGLCVDIPGIPKDMTYRRLISMMGFKMN

YQVNGYPNMFITREEAIRHVRAWIGFDVEGCHATRDAVGTNLPLQLGFSTGVNLVAVPTGYVDTENNTEFTRVN

AKPPPGDQFKHLIPLMYKGLPWNVVRIKIVQMLSDTLKGLSDRVVFVLWAHGFELTSMKYFVKIGPERTCCLCDKR

ATCFSTSSDTYACWNHSVGFDYVYNPFMIDVQQWGFTGNLQSNHDQHCQVHGNAHVASCDAIMTRCLAVHE

CFVKRVDWSVEYPIIGDELRVNSACRKVQHMVVKSALLADKFPVLHDIGNPKAIKCVPQAEVEWKFYDAQPCSDK

AYKIEELFYSYATHHDKFTDGVCLFWNCNVDRYPANAIVCRFDTRVLSNLNLPGCDGGSLYVNKHAFHTPAFDKS

AFTNLKQLPFFYYSDSPCESHGKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRQYLDAYNMMISAGFSLWI

YKQFDTYNLWNTFTRLQ 

FJ882957.1  nsp14 protein@integer 

117014651740170217788952223182358954049557526164915959360008345728327200740960515904182742319055

942740199235100335350645768367187855705168010873407116786719436179487537314383971038926170782577

967412358837432784531757517176364257963426409664490675554879140939443602777496315391840081869338

661867388197207909080662295786791081641090075150471352613694199003220580839273629392601658384888

505108191019694509948019646560396919304521540395690565799916048876967648974300516889270630189168
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856116143610962011984727697561744289870022204530013121779006811085245470336622156203188415264792

892478770179445950165488442068983603215477344931010545633297611623372630944932622855754625315821

2376023258745162671293132114606951 

 

FJ882957.1  nsp15 

SLENVAYNVVNKGHFDGHAGEAPVSIINNAVYTKVDGIDVEIFENKTTLPVNVAFELWAKRNIKPVPEIKILNNLGV

DIAANTVIWDYKREAPAHVSTIGVCTMTDIAKKPTESACSSLTVLFDGRVEGQVDLFRNARNGVLITEGSVKGLTP

SKGPAQASVNGVTLIGESVKTQFNYFKKVDGIIQQLPETYFTQSRDLEDFKPRSQMETDFLELAMDEFIQRYKLEGY

AFEHIVYGDFSHGQLGGLHLMIGLAKRSQDSPLKLEDFIPMDSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEIIKS

QDLSVISKVVKVTIDYAEISFMLWCKDGHVETFYPKLQ 

FJ882957.1  nsp15 protein@integer 

170840604821066470660212059655380023827629639736344590965144864375184385260586519857623031056044

890793458975789590172288633839662472981644135768594888519762980210851696441418015660653308745502

547954041727764005587638796172998704104589270241470299584928398977169307770765963214816446113543

514510535008708698722135301073747288919655817622766930762681970561147650760473874943447072767392

889392370661671660328196640095184708408013707279288327799414108951 

 

FJ882957.1  nsp16 

ASQAWQPGVAMPNLYKMQRMLLEKCDLQNYGENAVIPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIHFGA

GSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPRTKHVTKENDSK

EGFFTYLCGFIKQKLALGGSIAVKITEHSWNADLYKLMGHFSWWTAFVTNVNASSSEAFLIGANYLGKPKEQIDGY

TMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKENQINDMIYSLLEKGRLIIRENNRVVVSSDILVNN 

FJ882957.1  nsp16 protein@integer 

287157711119834951697616545777635806517867460474631425692966083766217798057508263135260174109631

280784403017545539321356861210296182571774186514937590306403092142687041081165302429917167400416

322397932781826877066193785940330113563057079736955630800379407039309945815957674096488192895648

125354208932958854766331161661018357953034766767975600301725140889064590894018647612868713121337

789 

 

 

 

 

 

 

Table1 GCD between SARS-CoV-2 and pulmonary microbes 

SARS-CoV-2 (NC_045512.2) 

S 

>YP_009724390.1 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHV 

SGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPF 

LGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPI 

NLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYN 

ENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASV 

YAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIAD 

YNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYF 
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PLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL 

PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLT 

PTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG 

AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGI 

AVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 

LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIG 

VTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDI 

LSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM 

SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNT 

FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVA 

KNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD 

SEPVLKGVKLHYT 

S (YP_009724390.1) protein@integer 

120439657203882774484390066932584916898659202256493842498812594333330854483743286377701022981821

031063561692048351038006678781157706612192808938101284633541757413763423983981946276212481608696

731979217004898006232586357136905969133445289743811349130465003480541971088280609707714138848849

356346229448627993666287684759527276245742621823038178561145607504573064271778156159732239979547

953101616814666841192549970507972042451455403332476602677773364120436910809810160629419636986439

400059623223648039943751471783080005224864420933818793839229405778501033919706311547286517248699

280660555138463160733657264613809405911099826282678260572708345848386266480053934338769028869491

682487296020832270652414675645379801524346344827439716273440292210098642926332847447598106390278

392018333564757733948358245199818529845955360710788566225821301158140373667773769964218277122658

538876619372594136703042431242205399939662841495858073511758707053788106830686332759998721251141

861138473854187844090884482272637578852431406234905684004159968044423963658425114348706579790572

643646934697766217879929783983663618477090509370407971890783344790313957920989990494728270760509

776015806896251653606269697319739925895690127204512148606560243611151759314322589794035924203986

164656715532677666727366646529148537937143920231248630014874030906841467792393310564445574308321

487320097392295346624975526588885932282027694981568319839419111253496862159322806300095755234862

898857225696691104469675189065953809567050618882114384887323695443751776468558174083709579375183

617358537746254154588352095630880476686902050661133141940384240661597477754999913797979771429677

5069319998087362574782365 

 

E 

>YP_009724392.1 envelope protein [Severe acute respiratory syndrome coronavirus 2] 

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRV 

PDLLV 

E (YP_009724392.1) protein@integer 

281585756715583860382754061271694289415355617329836193393526618386393321015201910475515428613629

44 

 

M 

>YP_009724393.1 membrane glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAV 

YRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVI 

GAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDH 
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SSSSDNIALLVQ 

M (YP_009724393.1) protein@integer 

474336885130087246559227181474873626505021258393791115212814809842932891146570677880164818373755

020183216971990705471677016821370632918533688487363182856097368741814388171137448805653084419936

514188608412885771729978230649964328609523546978953420569604994275957386736268990507116860181889

1 

 

N 

>YP_009724397.2 nucleocapsid phosphoprotein [Severe acute respiratory syndrome coronavirus 2] 

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQ 

GVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALN 

TPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARM 

AGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPE 

QTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQV 

ILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA 

N (YP_009724397.2) protein@integer 

956227582509132504718849355695730693961321517736652145117075131168374450978223364454488348970423

118447512373703160229961005598661705320883242954575894810810193574332949149747712379816770960182

246055380168976963162519036258142944758612842438988879411378433758788132669340431425716988813342

262680761690591744928934324948193050865092822456307472028570449876463718569780832663406116693176

099354459884651197599680303878827228346254307907969244760770453400593740764587442418141468590139

63729877390314018379371238969097694156462631243888958825092818221 

 

ORF1ab 

>YP_009724389.1 ORF1ab polyprotein [Severe acute respiratory syndrome coronavirus 2] 

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVF 

IKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADL 

KSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGK 

ASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSI 

IKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLT 

KEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKC 

AYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVET 

VKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVR 

VLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDW 

LEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKL 

KALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPT 

SEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVN 

ITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDE 

SGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWL 

DDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAK 

KVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGP 

NVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSF 

LEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDIN 

GNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYP 

GQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVS 
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TIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLK 

VPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSN 

PTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPH 

NSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATAL 

LTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNV 

VCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGT 

FTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCT 

EIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFF 

PDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKS 

EDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYV 

DNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMP 

YFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCL 

GSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQIT 

ISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAM 

VRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNW 

NCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSH 

FVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKM 

FDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQ 

SDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIR 

SAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHT 

DFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLP 

GTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLE 

GSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDY 

YRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAF 

NTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICIST 

KHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGA 

MDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTL 

NGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPK 

TPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMEL 

PTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKY 

NYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQS 

AVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFL 

LPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWT 

LMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIM 

LVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGK 

PCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLS 

MQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSE 

FDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLN 

IIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTA 

LRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSD 

GTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFC 

AFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPK 

GFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNRVCGVSAAR 

LTPCGTGTSTDVVYRAFDIYNDKVAGFAKFLKTNCCRFQEKDEDDNLIDSYFVVKRHTFSNYQHEETIYN 

LLKDCPAVAKHDFFKFRIDGDMVPHISRQRLTKYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFN 
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KKDWYDFVENPDILRVYANLGERVRQALLKTVQFCDAMRNAGIVGVLTLDNQDLNGNWYDFGDFIQTTPG 

SGVPVVDSYYSLLMPILTLTRALTAESHVDTDLTKPYIKWDLLKYDFTEERLKLFDRYFKYWDQTYHPNC 

VNCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSF 

KELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNFNKDFYDFAVSKGFFKEGSSVELK 

HFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNK 

WGKARLYYDSMSYEDQDALFAYTKRNVIPTITQMNLKYAISAKNRARTVAGVSICSTMTNRQFHQKLLKS 

IAATRGATVVIGTSKFYGGWHNMLKTVYSDVENPHLMGWDYPKCDRAMPNMLRIMASLVLARKHTTCCSL 

SHRFYRLANECAQVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADK 

YVRNLQHRLYECLYRNRDVDTDFVNEFYAYLRKHFSMMILSDDAVVCFNSTYASQGLVASIKNFKSVLYY 

QNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIER 

FVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGHMLDMYSVMLTNDNTSRYWEPEFYEAMYTPH 

TVLQAVGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLG 

GMSYYCKSHKPPISFPLCANGQVFGLYKNTCVGSDNVTDFNAIATCDWTNAGDYILANTCTERLKLFAAE 

TLKATEETFKLSYGIATVREVLSDRELHLSWEVGKPRPPLNRNYVFTGYRVTKNSKVQIGEYTFEKGDYG 

DAVVYRGTTTYKLNVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMQK 

YSTLQGPPGTGKSHFAIGLALYYPSARIVYTACSHAAVDALCEKALKYLPIDKCSRIIPARARVECFDKF 

KVNSTLEQYVFCTVNALPETTADIVVFDEISMATNYDLSVVNARLRAKHYVYIGDPAQLPAPRTLLTKGT 

LEPEYFNSVCRLMKTIGPDMFLGTCRRCPAEIVDTVSALVYDNKLKAHKDKSAQCFKMFYKGVITHDVSS 

AINRPQIGVVREFLTRNPAWRKAVFISPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSC 

NVNRFNVAITRAKVGILCIMSDRDLYDKLQFTSLEIPRRNVATLQAENVTGLFKDCSKVITGLHPTQAPT 

HLSVDTKFKTEGLCVDIPGIPKDMTYRRLISMMGFKMNYQVNGYPNMFITREEAIRHVRAWIGFDVEGCH 

ATREAVGTNLPLQLGFSTGVNLVAVPTGYVDTPNNTDFSRVSAKPPPGDQFKHLIPLMYKGLPWNVVRIK 

IVQMLSDTLKNLSDRVVFVLWAHGFELTSMKYFVKIGPERTCCLCDRRATCFSTASDTYACWHHSIGFDY 

VYNPFMIDVQQWGFTGNLQSNHDLYCQVHGNAHVASCDAIMTRCLAVHECFVKRVDWTIEYPIIGDELKI 

NAACRKVQHMVVKAALLADKFPVLHDIGNPKAIKCVPQADVEWKFYDAQPCSDKAYKIEELFYSYATHSD 

KFTDGVCLFWNCNVDRYPANSIVCRFDTRVLSNLNLPGCDGGSLYVNKHAFHTPAFDKSAFVNLKQLPFF 

YYSDSPCESHGKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRLYLDAYNMMISAGFSLWVYKQFD 

TYNLWNTFTRLQSLENVAFNVVNKGHFDGQQGEVPVSIINNTVYTKVDGVDVELFENKTTLPVNVAFELW 

AKRNIKPVPEVKILNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVD 

GQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQFNYYKKVDGVVQQLPETYFTQSR 

NLQEFKPRSQMEIDFLELAMDEFIERYKLEGYAFEHIVYGDFSHSQLGGLHLLIGLAKRFKESPFELEDF 

IPMDSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEIIKSQDLSVVSKVVKVTIDYTEISFMLWCKDGHV 

ETFYPKLQSSQAWQPGVAMPNLYKMQRMLLEKCDLQNYGDSATLPKGIMMNVAKYTQLCQYLNTLTLAVP 

YNMRVIHFGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMY 

DPKTKNVTKENDSKEGFFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSS 

EAFLIGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMIL 

SLLSKGRLIIRENNRVVISSDVLVNN 

ORF1ab (YP_009724389.1) protein@integer 
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ORF1a 

>YP_009725295.1 ORF1a polyprotein [Severe acute respiratory syndrome coronavirus 2] 

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVF 

IKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADL 

KSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGK 

ASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSI 

IKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLT 

KEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKC 

AYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVET 

VKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVR 

VLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDW 

LEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKL 

KALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPT 

SEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVN 

ITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDE 

SGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWL 

DDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAK 

KVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGP 

NVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSF 

LEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDIN 

GNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYP 

GQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVS 

TIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLK 

VPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSN 

PTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPH 

NSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATAL 

LTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNV 

VCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGT 

FTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCT 

EIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFF 

PDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKS 

EDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYV 

DNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMP 

YFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCL 

GSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQIT 

ISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAM 

VRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNW 

NCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSH 

FVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKM 

FDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQ 

SDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIR 

SAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHT 

DFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLP 

GTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLE 
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GSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDY 

YRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAF 

NTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICIST 

KHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGA 

MDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTL 

NGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPK 

TPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMEL 

PTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKY 

NYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQS 

AVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFL 

LPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWT 

LMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIM 

LVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGK 

PCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLS 

MQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSE 

FDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLN 

IIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTA 

LRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSD 

GTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFC 

AFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPK 

GFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV 

ORF1a (YP_009725295.1) protein@integer 

798203128054969237687825709562533401070266615537192640433475764738580089302229375670162438980344

681059221613835023710283700233189836924220901574581176725369543338530443347698866138914352058204

083729051467688732393191262234555861515621911789295618931852014083597328218236654669240925998832

162338519513353733529976499777174203341082512812652945787474730395562297390275795433313509101777

072058729457783741881760110815022058243229789256590510032251263494625558865998362688069383271559

397396258738638632781532793815067730293576761596042638392245868741748653525897534456419752139159

719370138058086995053199221694984011738639583005166000387027615874152030231453975093760003077094

396239351539879177887365224659547065010479969822168229633015915150176319175369366688858466808624

016638708330414067002839800700974198648498370319008394974671947206689704293160290628956597824721

222049419536567959613802712819328313012855650971698955914789394529528546253432921103957277706297

713291809224244792176479645936824897703419405455979221212831659021804856574483838575563973317480

806106973898622293291592893270956702623063182228266458578042445425040846160855656209300335240595

911514539412532117745248443928709171215563484545039732148924960765110030106216574189568527593792

024695486533164145081629621538261413907349374110050648750442723749681063916824481016582154360771

183593415075727473237931784485227206180570821395239139504704539991752815371469433809652288253369

234645547527723122132638017378366396102555637464229469843514843372801911132269814639592031506628

458511942985543974970640947978504006921770241824763057457448136064081575172449004965856764394907

164812065869983851039064768968961596733422268724917486450799587323105075895364638631060556862828

329321107715598113320196973833926307840233953785621783908489410584477805330422337421297111090071

799633305820553907008226140077825672991014582218541765040413036726739063742033795435705668685616

831505522119575764256984789631551510244574159619905341575638307557220667302768303544307121555896

134284270507809680276680044692768232503904969526647727979414682236362749746812137411965492105047

769866186402494422446411555615556147542072597786393167818848962217658863708212980175556362088332
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122584000120056185781752372395702030496660038968953636571063662502434803549810468213332273934318

119351942362857766635998969187993362147310528598831252937062638868968090189715129705770006485593

876575233095172657132484202930403761743289223583313329873448932641337998664702782131945027552949

448119171138414119472843089178898265853251377031935366402705217014488879926190086854705085553498

470457385011183279583177503088082013675618643275163578339480534953454323715754946394191690613689

999526432040100552030634289658740781506931530850181341138074413134408096054789396363596813403792

452423874602970203628387199977854674488440293857284919513575242792283827818589098721394294617629

616382826388366845178083531703667371449455566801410729993811437157937234203469595957821445781991

919257268195806688555380614281193734086493529745503167034445890498656073117447090843587403124927

869162311791631385723805160921256203081869002929941184799613849698190014884405848396798889463586

852399117306635449083562975441132407436113250156228600440355016010402326461525702348379949165373

980914147982367617337293157448232360988467096637585253445987209115992181640720844304252617645485

659369583861074168801930570743598829777429284428714237065799919544132251542119653031563870522549

384573610033322115248054563986578290891209402041728288133829727743373251861448109728620721594533

366759262299520756575591570011185669841159405638239066274834200537627949889643736002687899073242

622679917295801659043521680809249117197857345599481960288126783837341835506358221159516909161515

576577566636282933024532109177550378864069211110370057958098371311991360961199245258855434548414

817936355983925646997215541567341084418012321598369340012335890689020700424287883033623885360140

110486528314312056755450208607790165617441632467600225709658378774701172305907606642234312172723

460813018777795457950396640668084724916581549204250747455899233616270103466481813417759616031478

529523063237119547454363778280254779549762032284580874564938983772939444475248749088460323486440

854317959484779029242459218240279678414806571880336625308227591593843851209620943854465825251123

282460821374038169167373817224794788832259789279631523240049018360475775874757442520737507939699

786117260048377107338816513820357637057922743851905338952173740050069887746054816135713789263194

622442732383896668196630275579044946502815161680376225465501311672726140941165681399324129827216

682060282111228353285833740310997521900880595419731350146942371814361523685211225201951175322515

742909632432832826303423561967348872842790249065849588272760690818486333189000366842980213511112

042868854132542640270744215957932422570977601980004771956980457753202759470173645267570938962657

167029695886316022346689129217574076959174742152395923833914869034821078777944445920630892407702

526598137549292235426936646321121001419363460694184560629644477406780592144355235365818158491052

073793698159970610408401572913876248193668483393964464695084787359817054161789696229114331149003

854014212394780796721373273864026816966486523240241687869215085344848722316490826763721667081007

755771351636470897122654014489290665484369232455043076472122076250756058181608717193914426723626

679921206048833889635780153969267312962521095449160911335463556448982980768723190474372243240180

461490472193215009610643891423999334626377042854456362600630252729017737938112934829069393464599

692600072488764892697246759310970743215124521777044351018276287043059069543161197975492106476540

6669055130557501695110004595427519022090042123038810419997207846424 

 

ORF3a 

>YP_009724391.1 ORF3a protein [Severe acute respiratory syndrome coronavirus 2] 

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQ 

LALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLL 

YDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSD 

YYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL 

ORF3a (YP_009724391.1) protein@integer 
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440730649252419324990291953656119715554958146091212954455265484056914955855139776456842379438167

803836832849161018449104532199800804798435447215386591632975236871201767344794167552144756617263

529173978825932684312764194236872610752513534745877761018703658550827309107751584294503471415012

7957711845732644249970727023860653956164936450483639373523539536817667 

 

ORF6 

>YP_009724394.1 ORF6 protein [Severe acute respiratory syndrome coronavirus 2] 

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID 

ORF6 (YP_009724394.1) protein@integer 

17107514355168548507541923023543897063349407742162867858273516986894097507797370 

 

ORF7a 

>YP_009724395.1 ORF7a protein [Severe acute respiratory syndrome coronavirus 2] 

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDG 

VKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE 

ORF7a (YP_009724395.1) protein@integer 

194347074730437457513533293928686167159068966553058627192805787175963161728733970686606463547877

67544544880647990174053532260084993372508042430109358424460913 

 

ORF7b 

>YP_009725318.1 ORF7b [Severe acute respiratory syndrome coronavirus 2] 

MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA 

ORF7b (YP_009725318.1) protein@integer 

63478719745535930874782340113888030785218082599390922701 

 

ORF8 

>YP_009724396.1 ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSP 

IQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 

ORF8 (YP_009724396.1) protein@integer 

194611009554485015080235775478493357293746189205074064273910773374230324575542845088267908932795

32250367336043068643456811124221825233150723390246662221500328 

 

ORF10 

>YP_009725255.1 ORF10 protein [Severe acute respiratory syndrome coronavirus 2] 

MGYINVFAFPFTIYSLLLCRMNSRNYIAQVDVVNFNLT 

ORF10 (YP_009725255.1) protein@integer 

19304754777615722453291221050421241462387470371745 

 

SARS-CoV (NC_004718.3) 

S 

>YP_009825051.1 spike glycoprotein [SARS coronavirus Tor2] 

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFLPFYSNVTGFH 

TINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNSTNVVIRACNFELCDNPFFAV 

SKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFKHLREFVFKNKDGFLYVYKGYQPIDVVRDLP 
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SGFNTLKPIFKLPLGINITNFRAILTAFSPAQDIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQ 

NPLAELKCSVKSFEIDKGIYQTSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVA 

DYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCV 

LAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTGIG 

YQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTD 

SVRDPKTSEILDISPCAFGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGNNVFQ 

TQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNF 

SISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQM 

YKTPTLKYFGGFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGL 

TVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIANQFN 

KAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLIT 

GRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYV 

PSQERNFTTAPAICHEGKAYFPREGVFVFNGTSWFITQRNFFSPQIITTDNTFVSGNCDVVIGIINNTVY 

DPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQ 

YIKWPWYVWLGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT 

S (YP_009825051.1) protein@integer 

459751045002885528226701443152844149038387483475285677758778632738790035612657588145099489054591

287681959227194984221498241347839332415060527822021573191587589840981159749058543286921921061975

175948573722983620448384450081843216484072462444436140003997903154763264297097396159109145779729

485276510543779194540762537954023276300587563720887615320556227879914521359915362278520710368991

868051667329224968686403550185732203765358837750985627084821351988153755050895536478459895734780

626956549845463397666712305258623346887139611715806855994370733418047937159370310179416740307538

757275243958601581170415557987616725102188162890313927352404797393596193656506798362977114952482

616868465482523867986344034464628150963921508937545815040466682047715713721621227840324697695626

297777630041199821864342678475804753248357192547333794306822437076270494661819142506335163767792

185876954060706075956670454614678684265240481251149104651999608145845880163111859507682653813678

357232568947154682104162034599843896128077364254667194933511270876876852157768841945030719601517

226439162139651502405594308730155191795529592939712298205651094061254839082136704164078524220717

767668597107065912600327715156622109448422724026607472176853125781534048192947128087896545589613

183001952244442933361217542553447200405077042949545788510564445574308321487320097392295346624975

526584673440615285407513780234122515226132533585195065471689561622773989143216748230195747388151

754268630718965814601032795528326619377064655541419598174083709579375183617358537746254154588352

095630880476686902050603487066710041891861589781173605481797976415986477506931999808736257478236

5 

 

E 

>YP_009825054.1 small envelope protein [SARS coronavirus Tor2] 

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPTVYVYSRVKNLNSSEG 

VPDLLV 

E (YP_009825054.1) protein@integer 

563171513431167720765508122543388578830711234659672386787053236772786647063568620951030851853362

944 

 

Influenza A virus (A/Brevig Mission/1/1918(H1N1)) (NCBI:txid88776) 

H 
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>sp|Q9WFX3.2|HEMA_I18A0 RecName: Full=Hemagglutinin; Contains: RecName: Full=Hemagglutinin HA1 chain; 

Contains: RecName: Full=Hemagglutinin HA2 chain; Flags: Precursor 

MEARLLVLLCAFAATNADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCKLKGIAPLQLG 

KCNIAGWLLGNPECDLLLTASSWSYIVETSNSENGTCYPGDFIDYEELREQLSSVSSFEKFEIFPKTSSW 

PNHETTKGVTAACSYAGASSFYRNLLWLTKKGSSYPKLSKSYVNNKGKEVLVLWGVHHPPTGTDQQSLYQ 

NADAYVSVGSSKYNRRFTPEIAARPKVRDQAGRMNYYWTLLEPGDTITFEATGNLIAPWYAFALNRGSGS 

GIITSDAPVHDCNTKCQTPHGAINSSLPFQNIHPVTIGECPKYVRSTKLRMATGLRNIPSIQSRGLFGAI 

AGFIEGGWTGMIDGWYGYHHQNEQGSGYAADQKSTQNAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERR 

IENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVRNLYEKVKSQLKNNAKEIGNGCFEFYHKCDD 

ACMESVRNGTYDYPKYSEESKLNREEIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSL 

QCRICI 

H (Q9WFX3.2) protein@integer 

1769797687162803602729033994009434465558381408802707470343146032774789961066187255601899244183691809

412473403279225888529463413854640866735761852793554636941313398480125009389665799662193160419709514

376303101087309483108642281882915869952370088040500620476707220288564166342966773296535770621347477

573554235502634937160490489744454953588351626142315976637899772982751031718282442950968374921106983

901243266802281063226778551868006236728220889326439323322655974648419142179760702873206391282875956

7142134667620822778875642237384197277747302146855707352998247335844286446297373693671278727191516691

706110644625456709935153325921254768153964871373238475701728236396244877230143973666401698651598049

661511407878682165921803445477891044299328 

 

N 

>sp|Q9IGQ6.1|NRAM_I18A0 RecName: Full=Neuraminidase 

MNPNQKIITIGSICMVVGIISLILQIGNIISIWVSHSIQTGNQNHPETCNQSIITYENNTWVNQTYVNIS 

NTNVVAGQDATSVILTGNSSLCPISGWAIYSKDNGIRIGSKGDVFVIREPFISCSHLECRTFFLTQGALL 

NDKHSNGTVKDRSPYRTLMSCPVGEAPSPYNSRFESVAWSASACHDGMGWLTIGISGPDNGAVAVLKYNG 

IITDTIKSWRNNILRTQESECACVNGSCFTIMTDGPSNGQASYKILKIEKGKVTKSIELNAPNYHYEECS 

CYPDTGKVMCVCRDNWHGSNRPWVSFDQNLDYQIGYICSGVFGDNPRPNDGTGSCGPVSSNGANGIKGFS 

FRYDNGVWIGRTKSTSSRSGFEMIWDPNGWTETDSSFSVRQDIVAITDWSGYSGSFVQHPELTGLDCMRP 

CFWVELIRGQPKENTIWTSGSSISFCGVNSDTVGWSWPDGAELPFSIDK 

N (Q9IGQ6.1) protein@integer 

110196333912281467256866753169858814391628996857105456326272748008981501392647241814172877654448

981702101432594278955083720319073200040795200007449524171552454905156852947491905757413992106686

575111796911474915204511930770177314662797405761562921555949884027511565481309244015284853410740

809255241474669738911597351305613982861217330434812994838850366544821333029998376698696477698206

259293597886076159397066052589355300568366300034679244257399960844808170533876421585713900041050

466396311880867768155248136739412187984149968489854224439506900934113302451033439604018426128403

56224233806301788811980842700179412 

 

Influenza A virus (A/California/07/2009(H1N1)) (NCBI:txid641809) 

H 

>AMV49023.1 hemagglutinin [Influenza A virus (A/California/07/2009(H1N1))] 

MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLG 

KCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSW 

PNHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQ 



28 
 

NADAYVFVGSSRYSKKFKPEIAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGS 

GIIISDTPVHDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNIPSIQSRGLFGAI 

AGFIEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR 

IENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDN 

TCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLVVSLGAISFWMCSNGSL 

QCRICI 

H (AMV49023.1) protein@integer 

176362337141980046838142812005942123004517025437229818934225506295086730065270409351942471488730

650674402713706411075160742664578112503357239864503238269620158959601166331925444626845719977974

212455280804657866292852581097176969563548891416026146007787538132311109374290182457012165566124

595291741536854470673643165886822768110639595212304690698880271673517138771621786901741373697742

421500830773224512609363658536728387331127106809944677456624787675522893726593861614211501417427

883434016385310646457431149114586810589690720357921210291072482792472144699362811083408342634385

775075192545516205376392248592604661122775188510877933261674042669103257169080890897799791114707

40180872799908646668030333511407878556336801803445477891044299328 

 

N 

>AMV49025.1 neuraminidase [Influenza A virus (A/California/07/2009(H1N1))] 

MNPNQKIITIGSVCMTIGMANLILQIGNIISIWISHSIQLGNQNQIETCNQSVITYENNTWVNQTYVNIS 

NTNFAAGQSVVSVKLAGNSSLCPVSGWAIYSKDNSVRIGSKGDVFVIREPFISCSPLECRTFFLTQGALL 

NDKHSNGTIKDRSPYRTLMSCPIGEVPSPYNSRFESVAWSASACHDGINWLTIGISGPDNGAVAVLKYNG 

IITDTIKSWRNNILRTQESECACVNGSCFTVMTDGPSNGQASYKIFRIEKGKIVKSVEMNAPNYHYEECS 

CYPDSSEITCVCRDNWHGSNRPWVSFNQNLEYQIGYICSGIFGDNPRPNDKTGSCGPVSSNGANGVKGFS 

FKYGNGVWIGRTKSISSRNGFEMIWDPNGWTGTDNNFSIKQDIVGINEWSGYSGSFVQHPELTGLDCIRP 

CFWVELIRGRPKENTIWTSGSSISFCGVNSDTVGWSWPDGAELPFTIDK 

N (AMV49025.1) protein@integer 

110196333912281459814317487227312566026606235506892502698128666180874047476749058599041037813883

084736327809493635218753099276479598530404179742254021202784311333940781301838584784376250448848

064928900768203084657325218459265024062705330642710392638739822785978722355133312698371899206677

284945131770072551403495496485470301555054263065596711970210584348094334781970441070739703958782

211164229634219822599148981475971225905064634605697673360682054551507927602754112981573959015931

834200981137532170841694491412521329644207474174523646023890900799005313629918592589367259408403

56224233806301788811980842700203412 

 

S. aureus 

ClfA 

>RYV20394.1 MSCRAMM family adhesin clumping factor ClfA [Staphylococcus aureus] 

MNMKKKEKHAIRKKSIGVASVLVGTLIGFGLLSSKEADASENSVTQSDSASNESKSNDSSSVNAAPKTDN 

TNVSDTKTTSNTNNGETSVAQYLAQQETTQSVSTNATTEETPVTGEATTATNQANTPATTQSSNTNAEEL 

VNQTSNETTSNDTNTVSSVNSPQNSTNAENVSTTQDTSTEATPSNNESAPQSTDASNKDVVNQAVNTSAP 

RMRAFSLAAVAADAPAAGTDITNQLTNVTVGIDSGTTVYPHQAGYVKLNYGFSVPNSAVKGDTFKITVPK 

ELNLNGVTSTAKVPPIMAGDQVLANGVIDNDGNVIYTFTDYVNTKDDVKATLTMPAYIDPENVTKTGNVT 

LATGIGSTTANKTVLVDYEKYGKFYNLSIKGTIDQIDKTNNTYRQTIYVNPSGDNVIAPVLTGNLKPNTD 

SNALIDQQNTSIKVYKVDNAADLSESYFVNPENFEDVTNSVNITFPNPNQYKVEFPTDDDQITTPYIVVV 

NGHIDPNSKGDLALRSTLYGYNSNIIWRSMSWDNEVAFNNGSGSGDGIDKPVVPEQPDEPGEIEPIPEDS 
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DSDPGSDSGSDSGSDSNSDSGSDSGSDSTSDSDSDSDSDSDSASDSDSASDSDSASDSTSDSDSDSASDS 

DSASDSDSASDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSASDSDSDSDSDSDSDSDSDS 

DSESDSDSDSVSDSDSDSDSDSDSNSESDSDSDSDSDSDSASDSDSGSDSDSDSDSDSDSDSDSDSDSDS 

TSDSDSDSTSDTGSDNDSDSESDSNSDSDSGSNNNVVPPNSPKNGTNASNKNEAKDSKEPLPDTGSEGEE 

NTSLIWGLLASLGSLLLFRRKKENKDKK 

ClfA (RYV20394.1) protein@integer 

142551594247385244852272037694088919547548512006016242151854647688412116338759186626186070977958

689198371715962257172153602408233878034594540795713744790617430951534645704391033360102622439933

472357536170749059438483720603546382131649965343422222743533927073994852461690809110673683427143

437594379463063119207020929822088927604946025366307277842742694706953432828479491164951807835689

639774786992604577881129892883940476060565422277784330351465181924007593357298961328007678988503

680792759389583477905851488215806178203047166987587193850668619183239331250066272963644319828349

854084999375947616341189016807294176421624061351313532489684470593057847169780249455376276868047

989827633894342758536698959705674973883109836645265160047849825011472396975095394107271532990362

108710984406632371587139125670572825871188651858788119925913297863530898972062013353864641883716

977997233017230797279001121617339891460158722432498750080260453317328187405686935298616673859834

652634857078882013906538893303504731788294056682494124245015764821386707291352024441718009634128

75476017818400133480265299591101191175604544901727156309800518595371140252 

 

SPA 

>sp|P02976.3|SPA_STAA8 RecName: Full=Immunoglobulin G-binding protein A; Short=IgG-binding protein A; 

AltName: Full=Staphylococcal protein A; Short=SpA; Flags: Precursor 

MKKKNIYSIRKLGVGIASVTLGTLLISGGVTPAANAAQHDEAQQNAFYQVLNMPNLNADQRNGFIQSLKD 

DPSQSANVLGEAQKLNDSQAPKADAQQNNFNKDQQSAFYEILNMPNLNEAQRNGFIQSLKDDPSQSTNVL 

GEAKKLNESQAPKADNNFNKEQQNAFYEILNMPNLNEEQRNGFIQSLKDDPSQSANLLSEAKKLNESQAP 

KADNKFNKEQQNAFYEILHLPNLNEEQRNGFIQSLKDDPSQSANLLAEAKKLNDAQAPKADNKFNKEQQN 

AFYEILHLPNLTEEQRNGFIQSLKDDPSVSKEILAEAKKLNDAQAPKEEDNNKPGKEDNNKPGKEDNNKP 

GKEDNNKPGKEDNNKPGKEDGNKPGKEDNKKPGKEDGNKPGKEDNKKPGKEDGNKPGKEDGNKPGKEDGN 

GVHVVKPGDTVNDIAKANGTTADKIAADNKLADKNMIKPGQELVVDKKQPANHADANKAQALPETGEENP 

FIGTTVFGGLSLALGAALLAGRRREL 
 

SPA (P02976.3) protein@integer 

156941706585774372868196694244164565713212393772694157852978879536875219910831286911720511868904

219973985478767911074284050514925647124376034986319672097812025477859165816285495225437881427364

883789886448652227806856960295688260852534361223494577629662412980239379060862720173456714211563

656594152772907866005753174656422355945367157197485241062150933129699119446046363176754739526527

179650519227645204589005857633569221419869720894139205611351098970568862963075676464874567209539

547240132086987970977420432411277692380920534132718104164247127236117834478985549871326046141194

808514632749183271338363667613850271842143824329531320889665185590238752281144635402940226863067 

 

S. pneumoniae 

SpsA 

>VPQ17379.1 pspA [Streptococcus pneumoniae] 

MNKKKMILTSLASVAILGAGFVTSQPTFVRAEEAPVASQSKAEKDYDTAKRDAENAKKALEEAKRAQKKY 

EDDQKKTEEKAKEEKQASEAEQKANLQYQLKLREYIQKTGDRSKIQKEMEEAEKKHKNAKAEFDKVRGKV 
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IPSAEELKETRRKAEEAKAKEAELTKKVEEAEKKVTEAKQKLDAERAKEVALQAKIAELENQVHRLETEL 

KEIDESDSEDYIKEGLRAPLQSKLDAKKAKLSKLEELSDKIDELDAEIAKLEKDVEDFKNSDGEQAEQYL 

VAAKKDLDAKKAELENTEADLKKAVDEPETPAPAPKPAPAPAPTPTPEAPAPAPKPAPAPKPAPAPAPTP 

EAPAPAPKPAPAPKPAPAPKPAPAPKPETPKTGWKQENGMWYFYNTDGSMATGWLQNNGSWYYLNANGAM 

ATGWAKVNGLWYYLNSNGAMATGWLQYNDSWYYLNTNGAMATGWLEYNGSWYYLNANGAMATGWLEYNG

S 

WYYLNSNGAMATGWLQYNGSWYYLNANGAMATGWAKVNGSWYYLNANGSMATGWVKDGDTWYYLEASGA

M 

KANQWFKVSDKWYYVNGLGALAVNTTVDGYTVNENGEWV 

SpsA  (VPQ17379.1) protein@integer 

150228849051900023040605651647315364361455349107216843854124495314359445746799551397367594448928467

1839405448635574381390458226711579831077838801740030972187835724975074973209684942582714855710871015

19036080947868062982698144465434882768827054393001222401869052269838020436091526600339702752786204

5964920312942518111524815306582235597274250629139827419175619435992435893782663922914227465119272040

3139734988854688887746360333444199440927878976788669205962190767957522171451737483028011448826379403

52918143230071518745194819133677280719137055143038454088158726426323312463354703768966169627914168575

281590359936401986815541361920153562805140782229457746643108124482971693553500553197940536189786283

37563064680336054331203200277406160314315919026576981978258357920172041349739045584 

 

 

SpsA 

>CNZ85632.1 choline binding protein A [Streptococcus pneumoniae] 

MFASKSERKVHYSIRKFSIGVASVVVASLFLGGVVHAEGVRSKNNPTVTSSGQDISKKYADEVKSHLEKI 

LREIQLDRRKHTQNADFSKKLSRIQTEYFYELSVLKEKSEAELMSKTKEELTSKTKEKLTAAFEQFKKDT 

LKPGEKVAEAQKKVAEAKKKAEDQKEEDRRNYPTNTYKTLELEIAEFDVKVKEAELELLKEKAKESQDDE 

KIKQAEAKVESKKAEATRLENIKTDRKKAEEEAKRKADAKLKEANVATSDQGKPKGRAKRGVPGELATPD 

KKENDAKSSDSSVGEETLPSSSLKSGKKVAEAEKKVEEAEKKAKDQKEEDRRNYPTNTYKTLDLEIAESD 

VKVKEAELELVKEEAKEPRDEEKIKQAKAKVESKKAEATRLEKIKTDRKKAEEAKRKAAEEDKVKEKPAE 

QPQPAPAPQPEKPAPKPEKPAEQPKAEKPADQQAEEDYARRSEEEYNRLTQQQPPKTEKPAQPSTPKTGW 

KQENGMWYFYNTDGSMATGWLQNNGSWYYLNANGAMATGWLQNNGSWYYLNANGAMATGWLQYNGSWY

YL 

NSNGAMATGWLQYNGSWYYLNANGDMATGWLQNNGSWYYLNSNGAMVTGWLQNNGSWYYLNANGDMAT

GW 

VKDGDTWYYLEASGAMKASQWFKVSDKWYYVNSNGAMATGWLQNNSSWYYLNANGAMATGWAKVNGSWY

Y 

LNANGSMATGWVKDGDTWYYLEASGAMKASQWFKVSDKWYYVNGLGSLAVNTTVDGYTVNENGEWV 

SpsA  (CNZ85632.1) protein@integer 

287270686708774391510075610717792133413879492418991875325929780956206826552255833422803381008363158

0142073496428234659500953123937481170010140388604566193438153865270258147997303346757014875316251714

659024623964883640822688864006068766742823159937952751201068371004740202470204932816518334840156544

511484731943830775962226062039812284199994836818338653162803120472683190258290456488079611811672926

8523880144239259474837101077590551618201573050790028123666941588296148497070015876502825467911392109

1071778821926371199038819142057129998577772318196576286123839043825529580162946659077831537302134564

0591817219244801647430040158248881622639869875124405751272520426137589468230040381772402494618076541

5983455609506827722448590650087916399505909236089156222955609532796866828929605013772346755272270
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9394476033158792927935609397778682274170104884218413779176444327742553632351771249844687869949045582

623274509566697862833756306468033605433120320027740615983327958187457698197826360080017204134973904

5584 

 

 

 

 

 

 

 

 

 

 

 

 

CD4 

>NP_001181943.1 T-cell surface glycoprotein CD4 isoform 2 [Homo sapiens] 

MPTPLVHPHLPISSPRVSPFPPPAFQKASSIVYKKEGEQVEFSFPLAFTVEKLTGSGELWWQAERASSSK 

SWITFDLKNKEVSVKRVTQDPKLQMGKKLPLHLTLPQALPQYAGSGNLTLALEAKTGKLHQEVNLVVMRA 

TQLQKNLTCEVWGPTSPKLMLSLKLENKEAKVSKREKAVWVLNPEAGMWQCLLSDSGQVLLESNIKVLPT 

WSTPVQPMALIVLGGVAGLLLFIGLGIFFCVRCRHRRRQAERMSQIKRLLSEKKTCQCPHRFQKTCSPI 

 

CD4  (NP_001181943.1) protein@integer 

687846614202831577808010159849001106156983221397499915565083649090615553463228685512583913799174032

740995574679739791288737164428022478312155532518457834650504473629260028882370154173180278306459233

113758954038170130877147186316605430902227418457046590260789516474665687579137825286553334802997009

908245911502378364493486659166007641154241870307865843656423248868 

 

CD22 

>sp|P20273.2|CD22_HUMAN RecName: Full=B-cell receptor CD22; AltName: Full=B-lymphocyte cell adhesion 

molecule; Short=BL-CAM; AltName: Full=Sialic acid-binding Ig-like lectin 2; Short=Siglec-2; AltName: Full=T-cell surface 

antigen Leu-14; AltName: CD_antigen=CD22; Flags: Precursor 

MHLLGPWLLLLVLEYLAFSDSSKWVFEHPETLYAWEGACVWIPCTYRALDGDLESFILFHNPEYNKNTSK 

FDGTRLYESTKDGKVPSEQKRVQFLGDKNKNCTLSIHPVHLNDSGQLGLRMESKTEKWMERIHLNVSERP 

FPPHIQLPPEIQESQEVTLTCLLNFSCYGYPIQLQWLLEGVPMRQAAVTSTSLTIKSVFTRSELKFSPQW 

SHHGKIVTCQLQDADGKFLSNDTVQLNVKHTPKLEIKVTPSDAIVREGDSVTMTCEVSSSNPEYTTVSWL 

KDGTSLKKQNTFTLNLREVTKDQSGKYCCQVSNDVGPGRSEEVFLQVQYAPEPSTVQILHSPAVEGSQVE 

FLCMSLANPLPTNYTWYHNGKEMQGRTEEKVHIPKILPWHAGTYSCVAENILGTGQRGPGAELDVQYPPK 

KVTTVIQNPMPIREGDTVTLSCNYNSSNPSVTRYEWKPHGAWEEPSLGVLKIQNVGWDNTTIACAACNSW 

CSWASPVALNVQYAPRDVRVRKIKPLSEIHSGNSVSLQCDFSSSHPKEVQFFWEKNGRLLGKESQLNFDS 

ISPEDAGSYSCWVNNSIGQTASKAWTLEVLYAPRRLRVSMSPGDQVMEGKSATLTCESDANPPVSHYTWF 

DWNNQSLPYHSQKLRLEPVKVQHSGAYWCQGTNSVGKGRSPLSTLTVYYSPETIGRRVAVGLGSCLAILI 

LAICGLKLQRRWKRTQSQQGLQENSSGQSFFVRNKKVRRAPLSEGPHSLGCYNPMMEDGISYTTLRFPEM 

NIPRTGDAESSEMQRPPPDCDDTVTYSALHKRQVGDYENVIPDFPEDEGIHYSELIQFGVGERPQAQENV 

DYVILKH 
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CD22  (P20273.2) protein@integer 

692961457230670026657062948252478776701300424999986876932293167596623453192699758336590075958404911

629513797785596208968340815608160306086764795817851000016218501585718082099455083165188585050791320

047706172760478343960274893452761545097326755788101471259834704808381526788503309135055696422363185

311023398707702073946872541611793928228200382135564343430321083661081450392972565360126672122468713

676303491797393563679981463001212838568960099796623077495631381089457716905644547088777918375062559

918940149017668643473927974740560125663843033603246301975806980727701296256483671072858180538885064

150579221433497302160992807500616818889284598467986666772840241099045143422929478683765246518806132

16603528035463255999864296992325192994549103789443721579315140182296013498016630048065986072085872

8594145294429579697449207211421272861248748423597485430135204041896524232941731094861095489568478561

5621744791343135422359988341869773678012077323782101587387443372235955214257015047092618096127686840

74190891955563052122273743697543267954979588973509566003758903919364735284986595528899826856292794

0332218307055 

 

 

SIg-JC 

>NP_653247.1 immunoglobulin J chain precursor [Homo sapiens] 

MKNHLLFWGVLAVFIKAVHVKAQEDERIVLVDNKCKCARITSRIIRSSEDPNEDIVERNIRIIVPLNNRE 

NISDPTSPLRTRFVYHLSDLCKKCDPTEVELDNQIVTATQSNICDEDSATETCYTYDRNKCYTAVVPLVY 

GGETKMVETALTPDACYPD 

SIg-JC  (NP_653247.1) protein@integer 

534340388306364710653764801926507336803883698971891575359281672249831540827372391836159231652200

406042338674631107179131806415860547374157012037929234735324688960946972926249677445650194944346

778297824215270 

 

SIg-SC 

>pdb|5D4K|B Chain B, Polymeric immunoglobulin receptor 

KSPIFGPEEVNSVEGNSVSITCYYPPTSVNRHTRKYWCRQGARGGCITLISSEGYVSSKYAGRANLTNFP 

ENGTFVVNIAQLSQDDSGRYKCGLGINSRGLSFDVSLEVSQGPGLLNDTKVYTVDLGRTVTINCPFKTEN 

AQKRKSLYKQIGLYPVLVIDSSGYVNPNYTGRIRLDIQGTGQLLFSVVINQLRLSDAGQYLCQAGDDSNS 

NKKNADLQVLKPEPELVYEDLRGSVTFHCALGPEVANVAKFLCRQSSGENCDVVVNTLGKRAPAFEGRIL 

LNPQDKDGSFSVVITGLRKEDAGRYLCGAHSDGQLQEGSPIQAWQLFVNEESTIPRSPTVVKGVAGSSVA 

VLCPYNRKESKSIKYWCLWEGAQNGRCPLLVDSEGWVKAQYEGRLSLLEEPGNGTFTVILNQLTSRDAGF 

YWCLTNGDTLWRTTVEIKIIEGEPNLKVPGNVTAVLGETLKVPCHFPCKFSSYEKYWCKWNNTGCQALPS 

QDEGPSKAFVNCDENSRLVSLTLNLVTRADEGWYWCGVKQGHFYGETAAVYVAVEERGSWSHPQFEK 

 

SIg-SC  (5D4K_B) protein@integer 

285608760214857610208583182830139398261811843013444667420485365201411381191110595975577949608647

521139318801565858202459108790630469167646158214350898329812295793064029491668299145642261254053

386833590982136265713414449507351113955726470659961126918537785555211701800292132360419410163767

577084064463328543040095036695100451587552936519622535372938177233047086753074419815220057928933

406593228880373928223452394715965932384729534353760295796835291297128740582294268850369007500817

436012621149233554127083665325782986559489670488514931395371121670641504567703250805888027233578
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662438874015299820683985873973756077527191157414975799430711093205766750280330251729951638829730

64111768560018670939611255543233382374164555696574672 

 

Human GlcNAcase a 

>NP_036347.1 protein O-GlcNAcase isoform a [Homo sapiens] 

MVQKESQATLEERESELSSNPAASAGASLEPPAAPAPGEDNPAGAGGAAVAGAAGGARRFLCGVVEGFYG 

RPWVMEQRKELFRRLQKWELNTYLYAPKDDYKHRMFWREMYSVEEAEQLMTLISAAREYEIEFIYAISPG 

LDITFSNPKEVSTLKRKLDQVSQFGCRSFALLFDDIDHNMCAADKEVFSSFAHAQVSITNEIYQYLGEPE 

TFLFCPTEYCGTFCYPNVSQSPYLRTVGEKLLPGIEVLWTGPKVVSKEIPVESIEEVSKIIKRAPVIWDN 

IHANDYDQKRLFLGPYKGRSTELIPRLKGVLTNPNCEFEANYVAIHTLATWYKSNMNGVRKDVVMTDSED 

STVSIQIKLENEGSDEDIETDVLYSPQMALKLALTEWLQEFGVPHQYSSRQVAHSGAKASVVDGTPLVAA 

PSLNATTVVTTVYQEPIMSQGAALSGEPTTLTKEEEKKQPDEEPMDMVVEKQEETDHKNDNQILSEIVEA 

KMAEELKPMDTDKESIAESKSPEMSMQEDCISDIAPMQTDEQTNKEQFVPGPNEKPLYTAEPVTLEDLQL 

LADLFYLPYEHGPKGAQMLREFQWLRANSSVVSVNCKGKDSEKIEEWRSRAAKFEEMCGLVMGMFTRLSN 

CANRTILYDMYSYVWDIKSIMSMVKSFVQWLGCRSHSSAQFLIGDQEPWAFRGGLAGEFQRLLPIDGAND 

LFFQPPPLTPTSKVYTIRPYFPKDEASVYKICREMYDDGVGLPFQSQPDLIGDKLVGGLLSLSLDYCFVL 

EDEDGICGYALGTVDVTPFIKKCKISWIPFMQEKYTKPNGDKELSEAEKIMLSFHEEQEVLPETFLANFP 

SLIKMDIHKKVTDPSVAKSMMACLLSSLKANGSRGAFCEVRPDDKRILEFYSKLGCFEIAKMEGFPKDVV 

ILGRSL 

GlcNAcase a (NP_036347.1) protein@integer 

3941149562093479901160527872139939869953948328717448309602075904617639852765945916537772170887588913

7777607411722225419058993174618449700819722020154518702683811512865205056993341462772546223338698372

1402964375598157546637116156924279597212332019651564117548382671604539961725503706897735714899984118

06014935596262763747945043157656864735710326130352938246306646449830806350943992779426250490629331

05717204828412582988248168711408930001109074970612171397190589610378189764664617608879750771893149325

703234667852859231589215026272173420215399339907210129333224063854880356386375621030134935672120130

1182158461415936423120637434347353003426842559697796327071647986461830586067918017754414457439239556

105794613393123607246824115000032711726489102914303601308009259048205472279983560823820077297582358

179664677858758610884688114892380227174055044911625343181269465663312612797038045228606892503534909

04053200471496813891995342035335150071662609939061752070884770494552358391253502368356686068894419

247600561381489785637526973435030429756393323513367039788577539639326487769367168014443728381308829

742027488935828240337784123405635224582039088107227197931414720130267879239425482181873925402726847 

 

Human GlcNAcase b 

>NP_001135906.1 protein O-GlcNAcase isoform b [Homo sapiens] 

MVQKESQATLEERESELSSNPAASAGASLEPPAAPAPGEDNPAGAGGAAVAGAAGGARRFLCGVVEGFYG 

RPWVMEQRKELFRRLQKWELNTYLYAPKDDYKHRMFWREMYSVEEAEQLMTLISAAREYEIEFIYAISPG 

LDITFSNPKEVSTLKRKLDQVSQFGCRSFALLFDDIDHNMCAADKEVFSSFAHAQVSITNEIYQYLGEPE 

TFLFCPTEYCGTFCYPNVSQSPYLRTVGEKLLPGIEVLWTGPKVVSKEIPVESIEEVSKIIKRAPVIWDN 

IHANDYDQKRLFLGPYKGRSTELIPRLKGVLTNPNCEFEANYVAIHTLATWYKSNMNGVRKDVVMSRQVA 

HSGAKASVVDGTPLVAAPSLNATTVVTTVYQEPIMSQGAALSGEPTTLTKEEEKKQPDEEPMDMVVEKQE 

ETDHKNDNQILSEIVEAKMAEELKPMDTDKESIAESKSPEMSMQEDCISDIAPMQTDEQTNKEQFVPGPN 

EKPLYTAEPVTLEDLQLLADLFYLPYEHGPKGAQMLREFQWLRANSSVVSVNCKGKDSEKIEEWRSRAAK 

FEEMCGLVMGMFTRLSNCANRTILYDMYSYVWDIKSIMSMVKSFVQWLGCRSHSSAQFLIGDQEPWAFRG 

GLAGEFQRLLPIDGANDLFFQPPPLTPTSKVYTIRPYFPKDEASVYKICREMYDDGVGLPFQSQPDLIGD 



34 
 

KLVGGLLSLSLDYCFVLEDEDGICGYALGTVDVTPFIKKCKISWIPFMQEKYTKPNGDKELSEAEKIMLS 

FHEEQEVLPETFLANFPSLIKMDIHKKVTDPSVAKSMMACLLSSLKANGSRGAFCEVRPDDKRILEFYSK 

LGCFEIAKMEGFPKDVVILGRSL 

GlcNAcase b (NP_001135906.1) protein@integer 

4375554987327534452080133178397613880010684016227893510910891166762626106352336204416722166152352484

2449370155475191678305916436884592469546941839902441609626361787982690217938920821141908471905932889

334574428863229028267802362619973654790631825101284060058713118080369049081646405030292047977356530

770193172137652885820219331900090403415182567370803543845066581552217595375502404463825823478095123

971933820033048767464391656372245997820392415473957484090758654655863667348075629108767065720867143

071403822400027893319969468905246284007908415772092132766524888754999267580019678891720588021632129

5421682759180177544144574392395561057946133931236072468241150000327117264891029143036013080092590482

054722799835608238200772975823581796646778587586108846881148923802271740550449116253431812694656633

12612797038045228606892503534909040532004714968138919953420353351500716626099390617520708847704945

52358391253502368356686068894419247600561381489785637526973435030429756393323513367039788577539639

3264877693671680144437283813088297420274889358282403377841234056352245820390881072271979314147201302

67879239425482181873925402726847 

 

Human HexNAcase α 

>NP_001305754.1 beta-hexosaminidase subunit alpha isoform 1 precursor [Homo sapiens] 

MTSSRLWFSLLLAAAFAGRATALWPWPQNFQTSDQRYVLYPNNFQFQYDVSSAAQPGCSVLDEAFQRYRD 

LLFGSGSWPRPYLTGWPHQAYPVFLGKRHTLEKNVLVVSVVTPGCNQLPTLESVENYTLTINDDQCLLLS 

ETVWGALRGLETFSQLVWKSAEGTFFINKTEIEDFPRFPHRGLLLDTSRHYLPLSSILDTLDVMAYNKLN 

VFHWHLVDDPSFPYESFTFPELMRKGSYNPVTHIYTAQDVKEVIEYARLRGIRVLAEFDTPGHTLSWGPG 

IPGLLTPCYSGSEPSGTFGPVNPSLNNTYEFMSTFFLEVSSVFPDFYLHLGGDEVDFTCWKSNPEIQDFM 

RKKGFGEDFKQLESFYIQTLLDIVSSYGKGYVVWQEVFDNKVKIQPDTIIQVWREDIPVNYMKELELVTK 

AGFRALLSAPWYLNRISYGPDWKDFYIVEPLAFEGTPEQKALVIGGEACMWGEYVDNTNLVPRLWPRAGA 

VAERLWSNKLTSDLTFAYERLSHFRCELLRRGVQAQPLNVGFCEQEFEQT 

HexNAcase α (NP_001305754.1) protein@integer 

2565345204515766711480306911006177947198821532684813532447810423646865764573107554662772808381526600

642117917154057226835486085540609036627326462010905381722827152902018450244952460665787127848557329

395690420680769261634047149495299639641226982165094725020646629229474509472842655874683072561673703

041028821950141244569110159970542189743393425436133850860020642423772374665885844339307607242289110

53322711285023631702493108185183827081831884917104527304308889323868957612012185652176729187617388637

972721110986911289289797936885194513457758542882302568596633212217798783484552402181106893688337939

0864129453307575172981681286669387475194084804497616538662258630500090954851754479511848826716578149

413425 

 

Human HexNAcase β 

>sp|P07686.3|HEXB_HUMAN RecName: Full=Beta-hexosaminidase subunit beta; AltName: Full=Beta-N-

acetylhexosaminidase subunit beta; Short=Hexosaminidase subunit B; AltName: Full=Cervical cancer proto-oncogene 7 

protein; Short=HCC-7; AltName: Full=N-acetyl-beta-glucosaminidase subunit beta; Contains: RecName: Full=Beta-

hexosaminidase subunit beta chain B; Contains: RecName: Full=Beta-hexosaminidase subunit beta chain A; Flags: 

Precursor 

MELCGLGLPRPPMLLALLLATLLAAMLALLTQVALVVQVAEAARAPSVSAKPGPALWPLPLSVKMTPNLL 

HLAPENFYISHSPNSTAGPSCTLLEEAFRRYHGYIFGFYKWHHEPAEFQAKTQVQQLLVSITLQSECDAF 
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PNISSDESYTLLVKEPVAVLKANRVWGALRGLETFSQLVYQDSYGTFTINESTIIDSPRFSHRGILIDTS 

RHYLPVKIILKTLDAMAFNKFNVLHWHIVDDQSFPYQSITFPELSNKGSYSLSHVYTPNDVRMVIEYARL 

RGIRVLPEFDTPGHTLSWGKGQKDLLTPCYSRQNKLDSFGPINPTLNTTYSFLTTFFKEISEVFPDQFIH 

LGGDEVEFKCWESNPKIQDFMRQKGFGTDFKKLESFYIQKVLDIIATINKGSIVWQEVFDDKAKLAPGTI 

VEVWKDSAYPEELSRVTASGFPVILSAPWYLDLISYGQDWRKYYKVEPLDFGGTQKQKQLFIGGEACLWG 

EYVDATNLTPRLWPRASAVGERLWSSKDVRDMDDAYDRLTRHRCRMVERGIAAQPLYAGYCNHENM 

HexNAcase β (P07686.3) protein@integer 

17299197692074680621697954965867057756855656305894249295852967670385768790849930607954400754469209

4993310878154614525498879223813549001532872627888979778546253278344887769315106755115166581387496703

867005445080043051604580041003354372585648597096644308577458390303472599411303874044310161459794305

350132925167052700990365647705266288463161406649682481589793289802622986356639421417858654610613287

342959339086659692526024189943642369145506371129106857266351112035308598106219460224555090955722541

1851816066991752507131424936031594793807515502910897524376809113505995652198694804260215575138256880

1601576729129151835697809537156753771636462818975800183987475805561661786249489263227199191446493005

09116032878310071322772765394 

 

 

SARS-CoV (NC_004718.3) 

S 

>YP_009825051.1 spike glycoprotein [SARS coronavirus Tor2] 

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFLPFYSNVTGFH 

TINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNSTNVVIRACNFELCDNPFFAV 

SKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFKHLREFVFKNKDGFLYVYKGYQPIDVVRDLP 

SGFNTLKPIFKLPLGINITNFRAILTAFSPAQDIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQ 

NPLAELKCSVKSFEIDKGIYQTSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVA 

DYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCV 

LAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTGIG 

YQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTD 

SVRDPKTSEILDISPCAFGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGNNVFQ 

TQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNF 

SISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQM 

YKTPTLKYFGGFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGL 

TVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIANQFN 

KAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLIT 

GRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYV 

PSQERNFTTAPAICHEGKAYFPREGVFVFNGTSWFITQRNFFSPQIITTDNTFVSGNCDVVIGIINNTVY 

DPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQ 

YIKWPWYVWLGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT 

S (YP_009825051.1) protein@integer 

459751045002885528226701443152844149038387483475285677758778632738790035612657588145099489054591

287681959227194984221498241347839332415060527822021573191587589840981159749058543286921921061975

175948573722983620448384450081843216484072462444436140003997903154763264297097396159109145779729

485276510543779194540762537954023276300587563720887615320556227879914521359915362278520710368991

868051667329224968686403550185732203765358837750985627084821351988153755050895536478459895734780

626956549845463397666712305258623346887139611715806855994370733418047937159370310179416740307538
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757275243958601581170415557987616725102188162890313927352404797393596193656506798362977114952482

616868465482523867986344034464628150963921508937545815040466682047715713721621227840324697695626

297777630041199821864342678475804753248357192547333794306822437076270494661819142506335163767792

185876954060706075956670454614678684265240481251149104651999608145845880163111859507682653813678

357232568947154682104162034599843896128077364254667194933511270876876852157768841945030719601517

226439162139651502405594308730155191795529592939712298205651094061254839082136704164078524220717

767668597107065912600327715156622109448422724026607472176853125781534048192947128087896545589613

183001952244442933361217542553447200405077042949545788510564445574308321487320097392295346624975

526584673440615285407513780234122515226132533585195065471689561622773989143216748230195747388151

754268630718965814601032795528326619377064655541419598174083709579375183617358537746254154588352

095630880476686902050603487066710041891861589781173605481797976415986477506931999808736257478236

5 

 

 

ORF8a 

>YP_009825059.1 ORF8a protein [SARS coronavirus Tor2] 

MKLLIVLTCISLCSCICTVVQRCASNKPHVLEDPCKVQH 

ORF8a (YP_009825059.1) protein@integer 

401828244162252274550859809912295392002244490657835 

 

ORF8b 

>YP_009825060.1 ORF8b protein [SARS coronavirus Tor2] 

MCLKILVRYNTRGNTYSTAWLCALGKVLPFHRWHTMVQTCTPNVTINCQDPAGGALIARCWYLHEGHQTA 

AFRDVLVVLNKRTN 

ORF8b (YP_009825060.1) protein@integer 

138485375954911707664884992178500691168706800448724085743814025911774065932694474567872094225894422

32599942909 

 

 

Human CoV 

Spike protein [Human coronavirus NL63] 

>YP_003767.1 Spike protein [Human coronavirus NL63] 

MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWFCANQSTSVYSANGFFYIDVGN 

HRSAFALHTGYYDANQYYIYVTNEIGLNASVTLKICKFSRNTTFDFLSNASSSFDCIVNLLFTEQLGAPL 

GITISGETVRLHLYNVTRTFYVPAAYKLTKLSVKCYFNYSCVFSVVNATVTVNVTTHNGRVVNYTVCDDC 

NGYTDNIFSVQQDGRIPNGFPFNNWFLLTNGSTLVDGVSRLYQPLRLTCLWPVPGLKSSTGFVYFNATGS 

DVNCNGYQHNSVVDVMRYNLNFSANSLDNLKSGVIVFKTLQYDVLFYCSNSSSGVLDTTIPFGPSSQPYY 

CFINSTINTTHVSTFVGILPPTVREIVVARTGQFYINGFKYFDLGFIEAVNFNVTTASATDFWTVAFATF 

VDVLVNVSATNIQNLLYCDSPFEKLQCEHLQFGLQDGFYSANFLDDNVLPETYVALPIYYQHTDINFTAT 

ASFGGSCYVCKPHQVNISLNGNTSVCVRTSHFSIRYIYNRVKSGSPGDSSWHIYLKSGTCPFSFSKLNNF 

QKFKTICFSTVEVPGSCNFPLEATWHYTSYTIVGALYVTWSEGNSITGVPYPVSGIREFSNLVLNNCTKY 

NIYDYVGTGIIRSSNQSLAGGITYVSNSGNLLGFKNVSTGNIFIVTPCNQPDQVAVYQQSIIGAMTAVNE 

SRYGLQNLLQLPNFYYVSNGGNNCTTAVMTYSNFGICADGSLIPVRPRNSSDNGISAIITANLSIPSNWT 

TSVQVEYLQITSTPIVVDCATYVCNGNPRCKNLLKQYTSACKTIEDALRLSAHLETNDVSSMLTFDSNAF 

SLANVTSFGDYNLSSVLPQRNIRSSRIAGRSALEDLLFSKVVTSGLGTVDVDYKSCTKGLSIADLACAQY 
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YNGIMVLPGVADAERMAMYTGSLIGGMVLGGLTSAAAIPFSLALQARLNYVALQTDVLQENQKILAASFN 

KAINNIVASFSSVNDAITQTAEAIHTVTIALNKIQDVVNQQGSALNHLTSQLRHNFQAISNSIQAIYDRL 

DSIQADQQVDRLITGRLAALNAFVSQVLNKYTEVRGSRRLAQQKINECVKSQSNRYGFCGNGTHIFSIVN 

SAPDGLLFLHTVLLPTDYKNVKAWSGICVDGIYGYVLRQPNLVLYSDNGVFRVTSRVMFQPRLPVLSDFV 

QIYNCNVTFVNISRVELHTVIPDYVDVNKTLQEFAQNLPKYVKPNFDLTPFNLTYLNLSSELKQLEAKTA 

SLFQTTVELQGLIDQINSTYVDLKLLNRFENYIKWPWWVWLIISVVFVVLLSLLVFCCLSTGCCGCCNCL 

TSSMRGCCDCGSTKLPYYEFEKVHVQ 

S (YP_003767.1) protein@integer 

114968276709084265349745519407587441802494720943939955159293714251431855182474105257636543865350

623245093805820100291794178506917388546145205574003003155513025053799657539099286097718632987324

139872940532698458078894512537696468218976986030930306216519300313045905802605004195950367138735

287143452421171110916031730745174466130910756848145715453841526985779113432544865153910762974548

243812217302481332779289564410124456371611399930971268218754271048086268475326024031422691886833

855094975831456772709439611873582441790522651814894305641095862421720346515677999271727543146862

802289917603813062210502357135172255806765050010996707761802865379040125365716867480186865201764

949843688980050677295949082808480907388892100808789199193906563119928409456540545041442044385144

874102833408915426451626419966345732471327657327969033343095102596697576715587192972195584002234

435016094396628624425281171111256696905761088234939449877034848372490726540499902862801579336142

823151243250812973319868702398206165518304661015917160904209873445999633201961990510892058828789

028488820909817383258829863208255405917417462273963733254093111976081695366782099148323052131155

701382420005804502586184462036038696528603428380535085260841037309775690718812787677627799641655

535550138629025493490583018220266935857432702217157451382607291242120229132811482145379783871600

670234102370272955753303935785326619122386186512815991008257680026049475898507840855585583302427

952639624672835054992692010623200043773701115754842423606121647465793001286014664182989145676404

451209753261528831496918727993573125060134756006468294661779642437951429690368142011324037866426

929451924797291273163086159393195326321944744716764620505077076786868557138143186238391918014347

3516278389440909151897026014507558091 

 

surface glycoprotein [Human coronavirus 229E] 

>NP_073551.1 surface glycoprotein [Human coronavirus 229E] 

MFVLLVAYALLHIAGCQTTNGLNTSYSVCNGCVGYSENVFAVESGGYIPSDFAFNNWFLLTNTSSVVDGV 

VRSFQPLLLNCLWSVSGLRFTTGFVYFNGTGRGDCKGFSSDVLSDVIRYNLNFEENLRRGTILFKTSYGV 

VVFYCTNNTLVSGDAHIPFGTVLGNFYCFVNTTIGNETTSAFVGALPKTVREFVISRTGHFYINGYRYFT 

LGNVEAVNFNVTTAETTDFCTVALASYADVLVNVSQTSIANIIYCNSVINRLRCDQLSFDVPDGFYSTSP 

IQSVELPVSIVSLPVYHKHTFIVLYVDFKPQSGGGKCFNCYPAGVNITLANFNETKGPLCVDTSHFTTKY 

VAVYANVGRWSASINTGNCPFSFGKVNNFVKFGSVCFSLKDIPGGCAMPIVANWAYSKYYTIGSLYVSWS 

DGDGITGVPQPVEGVSSFMNVTLDKCTKYNIYDVSGVGVIRVSNDTFLNGITYTSTSGNLLGFKDVTKGT 

IYSITPCNPPDQLVVYQQAVVGAMLSENFTSYGFSNVVELPKFFYASNGTYNCTDAVLTYSSFGVCADGS 

IIAVQPRNVSYDSVSAIVTANLSIPSNWTTSVQVEYLQITSTPIVVDCSTYVCNGNVRCVELLKQYTSAC 

KTIEDALRNSARLESADVSEMLTFDKKAFTLANVSSFGDYNLSSVIPSLPTSGSRVAGRSAIEDILFSKL 

VTSGLGTVDADYKKCTKGLSIADLACAQYYNGIMVLPGVADAERMAMYTGSLIGGIALGGLTSAVSIPFS 

LAIQARLNYVALQTDVLQENQKILAASFNKAMTNIVDAFTGVNDAITQTSQALQTVATALNKIQDVVNQQ 

GNSLNHLTSQLRQNFQAISSSIQAIYDRLDTIQADQQVDRLITGRLAALNVFVSHTLTKYTEVRASRQLA 

QQKVNECVKSQSKRYGFCGNGTHIFSIVNAAPEGLVFLHTVLLPTQYKDVEAWSGLCVDGTNGYVLRQPN 
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LALYKEGNYYRITSRIMFEPRIPTMADFVQIENCNVTFVNISRSELQTIVPEYIDVNKTLQELSYKLPNY 

TVPDLVVEQYNQTILNLTSEISTLENKSAELNYTVQKLQTLIDNINSTLVDLKWLNRVETYIKWPWWVWL 

CISVVLIFVVSMLLLCCCSTGCCGFFSCFASSIRGCCESTKLPYYDVEKIHIQ 

S (NP_073551.1) protein@integer 

950029202782614236942309637699421941713240880498828877156345960485208534158605460696944977035594

106187293164802402816171801500765320159522361439719359287321188343615666189330106581639865357806

372063366191340104826405043293041231964660780669787318094741126692504794054988291476660210718971

469921527430101953699274669106146455498277338252184137256409252605365872026543731034928170666480

879471370942460599114658937153958696659711210895141166848317882081633842702595059579660598930068

424058390027089642627386074396746628720930006733431023039579053439768663907160589908399550260265

106473559537730537314079943271741027314717163024861800232006850093934230493685379609057007000886

516452215738745518331328496926537855064888838495906133812665694278126090448490995741377174176719

367938087989539618466444565466903922301206088667832109728549588135465987765786997839896215352217

039465249659781810267455070637408265526696365117045073859990050792707669760815904841932710332094

627791250032314812364445062630274217997745448441174977891493354221402159890938839683976579214029

215031179551946680750800586412253778032618417887544127558659275973287958024128756841211957210900

290149633882709964526759845060010574518683583466116403314211101419956582250363795717928121836237

143178930204294798975438998858871833933934864743360906379106401556748885285654596852032262336085

020347655185402688453447750290560142934669325396827213368106457870601480654516362050470612073200

53833640452997127847967597948726374147465533790950022685010045256765081026009899590171 

 

spike protein [Human coronavirus OC43] 

>CAA79896.1 surface protein [Human coronavirus OC43] 

MFLILLISLPTAFAVIGDLKCTSDTSYINDKDTGPPPISTDTVDVTNGLGTYYVLDRVYLNTTFLLNGYY 

PTSGSTYRNMALKGSVLLSRLWFKPPFLSDFINGIFAKVKNTKVIKDGVMYSEFPAITIGSTFVNTSYSV 

VVQPRTINSTQDGYNKLQGLLEVSVCQYNMCEYPQTICHPNLGNHRKELWHLDTGVVSCLYKRNFTYDVN 

ADYLYFHFYQEGGTFYAYFTDTGVVTKFLFNVYLGMALSHYYVMPLTCNSKVKNGFTLEYWVTPLTSRQY 

LLAFNQDGIIFNAVDCMSDFMSEIKCKTQSIAPPTGVYELNGYTVQPIADVYRRKPNLPNCNIEAWLNDK 

SVPSPLNWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQLGNL 

GYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPRPAGVLTNHDVVYAQHCF 

KAPKNFCPCKLNGSCVGSGPGKNNGIGTCPAGTNYLTCDNLCTPDPITFKATGTYKCPQTKSLVGIGEHC 

SGLAVKSDYCGGNPCTCRPQAFLGWSADSCLQGDKCNIFANFILHDVNSGLTCSTDLQKANTDIILGVCV 

NYDLYGILGQGIFVEVNATYYNSWQNLLYDSNGNLYGFRDYITNRTFMIRSCYSGRVSAAFHANSSEPAL 

LSRNIKCNYVFNNSLTRQLQPINYFDSYLGCVVNAYNSTAISVQTCDLTVGSGYCVDYSKNRRSRGAITT 

GYRFTNFEPFTVNSVNDSLEPVGGLYEIQIPSEFTIGNMEEFIQTSSPKVTIDCAAFVCGDYAACKSQLV 

GYGSFCDNINAILTEVNELLDTTQLQVANSLMNGVTLSTKLKDGVNFNVDDINFSPVLGCLGSECSKASS 

RSAIEDLLFDKVKLSDVGFVEAYNNCTGGAEIRDLICVQSYKGIKVLPPLLSENQISGYTLAATSASLFP 

PWTAAAGVPFYLNVQYRINGLGVTMDVLSQNQKLIANAFNNALDAIQEGFDATNSALVKIQAVVNANAEA 

LNNLLQQLSNRFGAISASLQEILSRLDALEAEAQIDRLINGRLTALNAYVSQQLSDSTLVKFSAAQAMEK 

VNECVKSQSSRINFCGNGNHIISLVQNAPYGLYFIHFSYVPTKYVTAKVSPGLCIAGDRGIAPKSGYFVN 

VNNTWMYTGSGYYYLEPITENNVVVMSTWAVNYTKAPYVMLNTSIPNLPDFKEELDQWFKNQTSVAPDLS 

LDYINVTFLDLQVEMNRLQEAIKVLNQSYINLKDIGTYEYYVKWPWYVWLLICLAGVAMLVLLFFICCCT 

GCGTSCFKKCGGCCDDYTGYQELVIKTSHDD 

S (CAA79896.1) protein@integer 

37290628025036892085413292035589341255146982048744292943683003868577258958820004756285199169916094
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3495214442793021200019051719003611586548360682978415698090994426725620408739011295647156177013197208

81135410628682678476161111416821460153387667346152744250552794549155400552662172087015008327175551044

169310368475025321211779561326740395026410450594965706280550496787990799170601985292872303304228909

051057744924788579651656815555810579600702919893356255771249034360070842480798035733903850058901964

6649877566411789074382943083882227403860808412721618530434105539377477360734110733287251895822619664

457324322275876010570278255241724403503440208758930855651952526201919056907996246495164322551881487

397134270535933381706517196026768914680206879024073449079339750198170216575888016442339945078754137

073241084941988759514090333628906311603396811008485217334002821618030438664648630474446212783995098

260851325936357958547929446152771578866245303147420126391980243963885038568248210273096745289042497

076866306520829760694624284753652738091161223876771464819208178898683100237291948551934004782354625

605079223903015840963370997446664472030029269171196832771677301919987529906602778136586302743234541

843454999173856346246547564619899961008849047858722843262860589299318542383058346154631412963958171

919984914421834941765228647563464320372541242620889879804307286413120939509837267059741932391003601

784291624502720024011630229640449852228544175849727542913992231341829488119260985801933635929840364

879931590244404352448021990624370907836724026678272533326845169329050328469987902350121611433955812

9957019466985549751865569851377044274507467548585952606165384458765129119504633142982243998161074143

264574845295002366771530059060867561951482507226361349896406650418384605880871222210 

 

spike glycoprotein [Human coronavirus HKU1] 

>ADN03339.1 spike glycoprotein [Human coronavirus HKU1] 

MLLIIFILPTTLAVIGDFNCTNFAINDLNTTIPRISEYVVDVSYGLGTYYILDRVYLNTTILFTGYFPKS 

GANFRDLSLKGTTKLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSEFSTIVIGSVFINNSYTIVVQ 

PHNGVLEITACQYTMCEYPHTICKSIGSSRNESWHFDKSEPLCLFKKNFTYNVSTDWLYFHFYQERGTFY 

AYYADSGMPTTFLFSLYLGTLLSHYYVLPLTCNAISSNTDNETLQYWVTPLSKRQYLLKFDDRGVITNAV 

DCSSSFFSEIQCKTKSLLPNTGVYDLSGFTVKPVATVHRRIPDLPDCDIDKWLNNFNVPSPLNWERKIFS 

NCNFNLSTLLRLVHTDSFSCNNFDESKIYGSCFKSIVLDKFAIPNSRRSDLQLGSSGFLQSSNYKIDTTS 

SSCQLYYSLPAINVTINNYNPSSWNRRYGFNNFNLSSHSVVYSRYCFSVNNTFCPCAKPSFASSCKSHKP 

PSASCPIGTNYRSCESTTVLDHTDWCRCSCLPDPITAYDPRSCSQKKSLVGVGEHCAGFGVDEEKCGVLD 

GSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGINSGTTCSNDLLQPNTEVFTDVCVDYDLYGIT 

GQGIFKEVSAVYYNSWQNLLYDFNGNIIGFKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCS 

YVLNNISLATQPYFDSYLGCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVT 

FEPFNVSFVNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGTFC 

DNINSILDEVNGLLDTTQLHVADTLMQGVTLSSNLNTNLHFDVDNINFKSLVGCLGPHCGSSSRSFFEDL 

LFDKVKLSDVGFVEAYNNCTGGSEIRDLLCVQSFNGIKVLPPILSESQISGYTTAATVAAMFPPWSAAAG 

IPFSLNVQYRINGLGVTMDVLNKNQKLIATAFNNALLSIQNGFSATNSALAKIQSVVNSNAQALNSLLQQ 

LFNKFGAISSSLQEILSRLDALEAQVQIDRLINGRLTALNAYVSQQLSDISLVKLGAALAMEKVNECVKS 

QSPRINFCGNGNHILSLVQNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMF 

TGSSYYYPEPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHTIN 

ATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLLFFICCCTGCGSA 

CFSKCHNCCDEYGGHHDFVIKTSHDD 

S (ADN03339.1) protein@integer 

11299447882441443029750953527793836986789178709660859794845058610670706770040029160903906989406720

619052096161917746860879868309743222084856360946044466780410608859496961496656170631437044455043648

753388490839320374900658586687280903243745222060118516920118124398054907021348464204989380634141375

66345257450799453304531555086754395004193876875567735855258329631122282093165885949513290203925205
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805945282358207365857195263181400298298630589778535324819168632715080343702741600773652848769563964

868806537150959774145937956372738241427004814257739522227550381433896557969241336055759630858901836

055051844081967344256293017908456468571116152799484908632921038439510016620421978064462970595342863

198410447386562721645724938093871833581847623046372313734140954295102234010692406308485588969931290

499355611412383530418823555106288827794023432661221937852029994328926162492201802810880734995924517

4066703802770877831553157310525896918363375419491620109827786572931072572928654506984301112750641767

10544905726536800328034687680579474931494189481810274984522037121525491017477466714931017323593417964

4752478966468182893745134295759526426655376862254727031105062277719363354671835327406228742617785197

4576628822299643349270746231865103703148973146091872615381813016725013445963701005362058535186104662

3734670561375738661803597586931635274794415451317365714965745104477328688336079298966126223103474416

456142190884651314183956774713812834598538643206574993103546307827992695520864477662329509429573796

757572521682975302147492655731199335227095738932272524795679486056459227941604904282908749540519969

7766564682621021055717648531464774357572103375798415312987363596148595471112680358344534563695982572

54774633819012452097192336953446650507225951977439018700436278431135271222210 

 

 

S protein [Middle East respiratory syndrome-related coronavirus] 

>AHN10812.1 S protein [Middle East respiratory syndrome-related coronavirus] 

MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQGRTYSNITIT 

YQGLFPYQGDHGDMYVYSAGHATGTTPQKLFVANYSQDVKQFANGFVVRIGAAANSTGTVIISPSTSATI 

RKIYPAFMLGSSVGNFSDGKMGRFFNHTLVLLPDGCGTLLRAFYCILEPRSGNHCPAGNSYTSFATYHTP 

ATDCSDGNYNRNASLNSFKEYFNLRNCTFMYTYNITEDEILEWFGITQTAQGVHLFSSRYVDLYGGNMFQ 

FATLPVYDTIKYYSIIPHSIRSIQSDRKAWAAFYVYKLQPLTFLLDFSVDGYIRRAIDCGFNDLSQLHCS 

YESFDVESGVYSVSSFEAKPSGSVVEQAEGVECDFSPLLSGTPPQVYNFKRLVFTNCNYNLTKLLSLFSV 

NDFTCSQISPAAIASNCYSSLILDYFSYPLSMKSDLSVSSAGPISQFNYKQSFSNPTCLILATVPHNLTT 

ITKPLKYSYINKCSRLLSDDRTEVPQLVNANQYSPCVSIVPSTVWEDGDYYRKQLSPLEGGGWLVASGST 

VAMTEQLQMGFGITVQYGTDTNSVCPKLEFANDTKIASQLGNCVEYSLYGVSGRGVFQNCTAVGVRQQRF 

VYDAYQNLVGYYSDDGNYYCLRACVSVPVSVIYDKETKTHATLFGSVACEHISSTMSQYSRSTRSMLKRR 

DSTYGPLQTPVGCVLGLVNSSLFVEDCKLPLGQSLCALPDTPSTLTPRSVRSVPGEMRLASIAFNHPIQV 

DQLNSSYFKLSIPTNFSFGVTQEYIQTTIQKVTVDCKQYVCNGFQKCEQLLREYGQFCSKINQALHGANL 

RQDDSVRNLFASVKSSQSSPIIPGFGGDFNLTLLEPVSISTGSRSARSAIEDLLFDKVTIADPGYMQGYD 

DCMQQGPASARDLICAQYVAGYKVLPPLMDVNMEAAYTSSLLGSIAGVGWTAGLSSFAAIPFAQSIFYRL 

NGVGITQQVLSENQKLIANKFNQALGAMQTGFTTTNEAFHKVQDAVNNNAQALSKLASELSNTFGAISAS 

IGDIIQRLDVLEQDAQIDRLINGRLTTLNAFVAQQLVRSESAALSAQLAKDKVNECVKAQSKRSGFCGQG 

THIVSFVVNAPNGLYFMHVGYYPSNHIEVVSAYGLCDAANPTNCIAPVNGYFIKTNNTRIVDEWSYTGSS 

FYAPEPITSLNTKYVAPQVTYQNISTNLPPPLLGNSTGIDFQDELDEFFKNVSTSIPNFGSLTQINTTLL 

DLTYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCVFFILCCTGCGTNCMGK 

LKCNRCCDRYEEYDLEPHKVHVH 

S (AHN10812.1) protein@integer 

1419235811026163370452109220630288651437396241999409776109063741404495107353594163837109176386979408

537725299229059581596864188452252546996194697262212740545168325252745662956092167819159834898446399

573234373630685522746577080014959023770685824670254200488798912723584287336874067928417806590412901

85965874302780218929718880152039856860430160464053297361924365435870442956934662205878582336801001

421115721393792522752954240658200212369087632397357740277689753904922926770585460450961390530741904

9634184021191155682644999394401702199357104548573757739116600824023519489577698432181592731479213389
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937820891005602159424664283979033044774394199143749115821144448884156380306643358006901968898689730

2979893303508208932687965365471028602827423590057269565098339259580022893042989036308138779872855

2818042446389699801030683088861816181171088034027716405142250688126721671494455875880920961308941893

5962409793721449321636161281820850195128391560583861565005750019355701624138190761768933406227106460

0435527359389451050017265489273849168269915542369543084114098581171645824571622142198774026993593971

00682480525420802933759892653808649901630350137715940639083167782330944128335804429406518673014815

3523768320474184715460871977453349459811326639657397878784117086423336062756473104254519035141287570

2293821701133215637392058160600888114121241321375510732315015882850483743364379600134275794361246065

479771347869836809371909385280388744671328668609983249989233082198614108566581578849242855596527736

994216271609660624551959147095659559282165178789667977705744968218582919035869038825963341241549442

031283917120273172613563428163908346114258229245571784722730988864913215578296434983946566550008258

948873018743201339460665918684848294364965649676657574900423460036081958095 

 

spike glycoprotein [SARS coronavirus TJF] 

>AAT76147.1 spike glycoprotein [SARS coronavirus TJF] 

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFLPFYSNVTGFH 

TINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNSTNVVIRACNFELCDNPFFAV 

SKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFKHLREFVFKNKDGFLYVYKGYQPIDVVRDLP 

SGFNTLKPIFKLPLGINITNFRAILTAFSPAQDTWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQ 

NPLAELKCSVKSFEIDKGIYQTSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVA 

DYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCV 

LAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTGIG 

YQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTD 

SVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGNNVFQ 

TQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRNTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNF 

SISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQM 

YKTPTLKYFGGFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGL 

TVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIANQFN 

KAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLIT 

GRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYV 

PSQERNFTTAPAICHEGKAYFPREGVFVFNGTSWFITQRNFFSPQIITTDNTFVSGKCDVVIGIINNTVY 

DPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQ 

YIKWPWYVWLGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT 

S (AAT76147.1) protein@integer 

459751045002885528226701443152844149038387483475285677758778632738790035612657588145099489054591287

6819592271949842214982413478393324150605278220215731915875898409811597490585432869219210619751759485

737229836204483844500818432164840724624444361400039979031547632642970973961591091457797294852765105

4377919454076253794743992741803513730098049181913157675582525019679656379438630798284443119355572168

837047556410655037986782368843230445153313500071669457627118197107458365553619738218610454232802068

942936198442905353183762477996157694324965604361525958584916984043196202776442286666373614803349260

304313471483756264036354849031392735240479739359619365650679836297711495248261686846548252386798634

4034464628150963921508937545815040466682047715713721621353251737450523592683642600317081795740111812

11092452185593263064311159568452612336399943696732652707423923006475535829364597936855563578274534

975934518150627447818526649981885623207708835141503585286224477293449703549865587685773783577028925

55874462932177156146117289186754294015990130063500819907196015172264391621396515024055943087301551917
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955295929397122982056510940612548390821367041640785242207177676685971070659126003277151566221094484

2272402660747217685312578153404819294712808789654558961318300195224444293336121754255344720040507704

29495457885105644455743083214873200973922953466249755265846734406152854075137802341225152261325335

85195065471689561622773989143216748230195747388152824704400248435725394747272615447971664124623541419

5981740837095793751836173585377462541545883520956308804766869020506034870667100418918615897811736054

817979764159864775069319998087362574782365 

 

Bat coronavirus  

Bat coronavirus RaTG13 (MN996532.2) 

S 

>QHR63300.2 spike glycoprotein [Bat coronavirus RaTG13] 

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSSTRGVYYPDKVFRSSVLHLTQDLFLPFFSNVTWFHAIHV 

SGTNGIKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPF 

LGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPI 

NLVRDLPPGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYN 

ENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTDSIVRFPNITNLCPFGEVFNATTFASV 

YAWNRKRISNCVADYSVLYNSTSFSTFKCYGVSPTKLNDLCFTNVYADSFVITGDEVRQIAPGQTGKIAD 

YNYKLPDDFTGCVIAWNSKHIDAKEGGNFNYLYRLFRKANLKPFERDISTEIYQAGSKPCNGQTGLNCYY 

PLYRYGFYPTDGVGHQPYRVVVLSFELLNAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL 

PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNASNQVAVLYQDVNCTEVPVAIHADQLT 

PTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSRSVASQSIIAYTMSLGAENS 

VAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQ 

DKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDI 

AARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQN 

VLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRL 

DKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ 

SAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSG 

SCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLN 

ESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIIMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPV 

LKGVKLHYT 

S (QHR63300.2) protein@integer 

752747857524267340527437918328655730616586883245930408571123989622534847707375331915898778448790

838649727782194024123600195168038216507005128605295529985960432046213882598576178276311940202762

884596965594756163177821687329835913579093416980311381321970268841831777077077331743586645908881

497676592388240703158873214470043811143519742139368917649108880667763551690265177959925861868676

662638442173861960300996521982048152275873154741390970828929642094255580596153492688341969839342

288632781713308341567645585139229810952798765270578926305574612725262371833491429951530091814533

168200091853906202336912011556278993032867083739330020294989098628156091191553664426692283401074

091256407721907109542647294573688152243901853385770692485064939355877179695806842841289242863749

892096894356131737953609141908900791795183196538611070826236968754425296189556447849109524675850

613744850659083278048954177382742712203148883934288472060919150973195650411378771965204855097704

873461345655476565128691183005821362497848017060376680985304314236600064249390720423979178561802

309289766217879929783983663618477090509370407971890783344790313957920989990494728270760509776015

806896251653606269697319739925895690127204512148606560243611151759314322589794035924203986164656

715532677666727366646529148537937143920231248630014874030906841467792393310564445574308321487320
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097392295346624975526588885932282027694981568319839419111253496862159322806300095755234862898857

225696691104469672691382491574137258766881667848270835025637159776468558174083709579375183617358

537746254154588352095630880476686902050661133141940384254735346313287799913797979771429677506931

9998087362574782365 

 

E 

>QHR63302.1 envelope protein [Bat coronavirus RaTG13] 

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRV 

PDLLV 

E (QHR63302.1) protein@integer 

281585756715583860382754061271694289415355617329836193393526618386393321015201910475515428613629

44 

 

ORF8 

>QHR63307.1 nonstructural protein NS8 [Bat coronavirus RaTG13] 

MKLLVFLGILTTVTAFHQECSLQSCAQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEVGSKSP 

IQYIDIGNYTVSCSPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 

ORF8 (QHR63307.1) protein@integer 

194311933255407448173576852068640922392487101348910877186010101374230324575542845088484081714909

10631167336036196695783211124221825233150723390246662221500328 

 

betacoronavirus sp. RpYN06 (MZ081381.1) 

S 

>QWN56252.1 surface glycoprotein [Betacoronavirus sp. RpYN06] 

MLFFLFLQFTLVNSQCVNLTGRTPLNPNYTNSSQRGVYYPDTIYRSDTLVLSQGYFLPFYSNVSWYYSLT 

ANNAATKRTDNPILDFKDGIYFAATEHSNIVRGWIFGTTLDNTSQSLLIVNNATNVIIKVCNFDFCYDPY 

LSGYYHNNKTWSIREFAVYSSYANCTFEYVSKSFMLNISGNGGLFNTLREFVFRNVDGHFKIYSKFTPVN 

LNRGLPTGLSVLQPLVELPVSINITKFRTLLTIHRGDPMPNNGWTAFSAAYFVGYLKPRTFMLKYDENGT 

ITDAVDCALDPLSETKCTLKSLTVQKGIYQTSNFRVQPTQSVVRFPNITNVCPFHNVFNATRFPSVYAWE 

RTKISDCIADYTVFYNSTSFSTFKCYGVSPSKLIDLCFTSVYADTFLIRFSEVRQVAPGQTGVIADYNYK 

LPDDFTGCVIAWNTAKQDVGNYFYRSHRSTKLKPFERDLSSDENGVRTLSTYDFNPNVPLEYQATRVVVL 

SFELLNAPATVCGPKLSTQLVKNQCVNFNFNGLKGTGVLTDSSKRFQSFQQFGKDASDFIDSVRDPQTLE 

ILDITPCSFGGVSVITPGTNTSLEVAVLYQDVNCTDVPTTIHADQLTPAWRIYATGANVFQTQAGCLIGA 

EHVNASYECDIPIGAGICASYHAASILRSTSQKAIVAYTMSLGAENSIAYANNSIAIPTNFSISVTTEVM 

PVSMAKTSVDCTMYICGDSIECSNLLLQYGSFCTQLNRALSGIAIEQDKNTQEVFAQVKQIYKTPPIKDF 

GGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGGVSARDLICAQKFNGLTVLPPLLTD 

EMIAAYTSALVSGTATAGWTFGIGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQES 

LTSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTY 

VTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTT 

APAICHNGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPELDS 

FKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIW 

LGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT 

S (QWN56252.1) protein@integer 

871901102170401784955832427277985446353123721479493372451774093695733462561257218583802680412925

428121626377217613118946026245822336501040740056232896133848696249550976140129115268243252941572
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182990709782763623286014968464191133201644245714669829907701640084596737079470284497136744123767

405670804659171098445829195667823194774155415218739169876143563600577748446842588551342382564367

303478024396828559086899913468804870704183637310580483666392947752993105682647159995835495709535

128439251715189592597856818766385255303190010313386152718067576359803452189958287652605092968175

472602806334748288570832134972874510682356188151437172566456980148187517557295233649136948736248

914612749687988599664958438754719162969926468233411571921987631529568739747885588138827017545011

569977662225338986585989095840514061473830786021686111496535104505710874314286675922831665471483

741827964438568859381381988659192703620275434603383994744150900372251801655469231344608492807105

689274391564972016221522936080014275563063807254941665996080756892296288192827260701670302347596

712519860332397393927686741030667390817162656172578142184318877105019859607329559734545198536425

272734756559188706989658839078254167435648959182501458241515250744507247661924944554990973498388

466773356753173192158662640256616467344393310564445574308321487320097392295346624975526588885932

282027694981568319839419111253418398387630472790547807867072803027024417248048669243777865953809

567050618882114384887323695443751776468558174083709579375183617358537746254154588352095630880476

6869020506611331419403842406615974777549999137979797714296775069319998087362574782365 

 

E 

>QWN56254.1 envelope protein [Betacoronavirus sp. RpYN06] 

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRV 

PDLLV 

E (QWN56254.1) protein@integer 

281585756715583860382754061271694289415355617329836193393526618386393321015201910475515428613629

44 

 

ORF8 

>QWN56259.1 ORF8 [Betacoronavirus sp. RpYN06] 

MKFLVFLGILTTVAAFHQECSLQSCAQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSP 

IQYIDIGNYTVSCSPFTINCQEPKLGSLVVRCSFYQDFLEYHDVRVVLDFI 

ORF8 (QWN56259.1) protein@integer 

194611009554459053595943101340350546355775060196398877186010101374230324575542845088267908932795

32250367336036196695783211124221825233150657854246662221500328 

 

Bat SARS coronavirus HKU3-1 (DQ022305.2) 

S 

>AAY88866.1 spike glycoprotein [Bat SARS coronavirus HKU3-1] 

MKILIFAFLANLAKAQEGCGIISRKPQPKMAQVSSSRRGVYYNDDIFRSDVLHLTQDYFLPFDSNLTQYF 

SLNVDSDRYTYFDNPILDFGDGVYFAATEKSNVIRGWIFGSSFDNTTQSAVIVNNSTHIIIRVCNFNLCK 

EPMYTVSRGTQQNAWVYQSAFNCTYDRVEKSFQLDTTPKTGNFKDLREYVFKNRDGFLSVYQTYTAVNLP 

RGLPTGFSVLKPILKLPFGINITSYRVVMAMFSQTTSNFLPESAAYYVGNLKYSTFMLRFNENGTITDAV 

DCSQNPLAELKCTIKNFNVDKGIYQTSNFRVSPTQEVIRFPNITNRCPFDKVFNATRFPNVYAWERTKIS 

DCVADYTVLYNSTSFSTFKCYGVSPSKLIDLCFTSVYADTFLIRSSEVRQVAPGETGVIADYNYKLPDDF 

TGCVIAWNTAKHDTGNYYYRSHRKTKLKPFERDLSSDDGNGVYTLSTYDFNPNVPVAYQATRVVVLSFEL 

LNAPATVCGPKLSTELVKNQCVNFNFNGLKGTGVLTSSSKRFQSFQQFGRDTSDFTDSVRDPQTLEILDI 

SPCSFGGVSVITPGTNASSEVAVLYQDVNCTDVPTAIRADQLTPAWRVYSTGVNVFQTQAGCLIGAEHVN 

ASYECDIPIGAGICASYHTASVLRSTGQKSIVAYTMSLGAENSIAYANNSIAIPTNFSISVTTEVMPVSM 
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AKTAVDCTMYICGDSLECSNLLLQYGSFCTQLNRALTGIAIEQDKNTQEVFAQVKQMYKTPAIKDFGGFN 

FSQILPDPSKPTKRSFIEDLLFNKVTLADAGFMKQYGDCLGDVSARDLICAQKFNGLTVLPPLLTDEMVA 

AYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQESLSST 

ASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQ 

LIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPSQEKNFTTAPAI 

CHEGKAYFPREGVFVSNGTSWFITQRNFYSPQLITTDNTFVSGNCDVVIGIINNTVYDPLQPELDSFKEE 

LDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYVWLGFI 

AGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT 

S (AAY88866.1) protein@integer 

5536045077261711405592092360562323940691041129356305318870775963912511144914466033173086661386769721

9589051450640049340560683386040366001264372331862543549616675701016710367242214516563064151035691764

772930562005169186038789437604247103488619210451101578937052677229755600299973505592201261095901834

0776153246463196279365772294625284976061132471599827100242472641388707456783779441773317709356680964

37699315395645998922168725317184384079968219153506829043696232100255876847864908009785968394606687

702908219707863640175558245686027235288832585215684713651749268832892312867995546796686411661788543

7283059124190253596371204489499645843283242835194764765347746513583151878571991581736384863289045171

445846452591871965230531542989240983871071142329102528726567228915868995512821011530117207897300392

0412487078713274182787064232626417903373775947257351153474809746457838916049576899752979063973255292

988333161860320599227694534669420779509685529045787979246530907024190106350939167137997068539018465

1387402354623527193057307519745153640287984820676688262332139315023783319741107738181301439799364798

515755637699984333790013645034931009910819502222112252504588752248837527637007442540886130095583609

02077595976239708225900842477812600942234025061399359095612791603147843934007759509883792393310564

445574308321487320097392295346624975526588885932282027694981696874882959830475775611912982819068194

5997827029265898548817615947629412033484508313392749449706865171778193770646555414195981740837095793

7518361735853774625415458835209563088047668690205060348706671004189186158978117360548179797641598647

75069319998087362574782365 

 

E 

>AAY88868.1 small membrane protein [Bat SARS coronavirus HKU3-1] 

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPTVYVYSRVKNLNSSEG 

VPDLLV 

E (AAY88868.1) protein@integer 

563171513431167720765508122543388578830711234659672386787053236772786647063568620951030851853362944 

 

ORF8 

>AAY88873.1 hypothetical protein orf8 [Bat SARS coronavirus HKU3-1] 

MKLLIVFGLLASVYCFHRECSIQECCENQPYQIEDPCPIHYYSDWFIKIGSRKSARLVQLCEGDYGRRIP 

IHYEMFGNYTISCEPLEINCQAPPVGSLIVRCSYDYDFVEHHDVRVVLDFI 

ORF8 (AAY88873.1) protein@integer 

194312217585058806996835080468573177297896488686076903395837346035516233674327126417627376306294

45631158913992966542329489171035381805331858737927942221500328 

 

Synthetic coronavirus (Bat-SRBD) 

S 

>ACJ60703.1 spike glycoprotein [recombinant coronavirus] 
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MKILIFAFLANLAKAQEGCGIISRKPQPKMAQVSSSRRGVYYNDDIFRSDVLHLTQDYFLPFDSNLTQYF 

SLNVDSDRYTYFDNPILDFGDGVYFAATEKSNVIRGWIFGSSFDNTTQSAVIVNNSTHIIIRVCNFNLCK 

EPMYTVSRGTQQNAWVYQSAFNCTYDRVEKSFQLDTTPKTGNFKDLREYVFKNRDGFLSVYQTYTAVNLP 

RGLPTGFSVLKPILKLPFGINITSYRVVMAMFSQTTSNFLPESAAYYVGNLKYSTFMLRFNENGTITDAV 

DCSQNPLAELKCTIKNFNVDKGIYQTSNFRVSPTQEVIRFPNITNLCPFGEVFNATKFPSVYAWERKKIS 

NCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDF 

MGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYGFYTT 

TGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLVKNQCVNFNFNGLKGTGVLTSSSKRFQSFQQFGRDTS 

DFTDSVRDPQTLEILDISPCSFGGVSVITPGTNASSEVAVLYQDVNCTDVPTAIRADQLTPAWRVYSTGV 

NVFQTQAGCLIGAEHVNASYECDIPIGAGICASYHTASVLRSTGQKSIVAYTMSLGAENSIAYANNSIAI 

PTNFSISVTTEVMPVSMAKTAVDCTMYICGDSLECSNLLLQYGSFCTQLNRALTGIAIEQDKNTQEVFAQ 

VKQMYKTPAIKDFGGFNFSQILPDPSKPTKRSFIEDLLFNKVTLADAGFMKQYGDCLGDVSARDLICAQK 

FNGLTVLPPLLTDEMVAAYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIA 

NQFNSAIGKIQESLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQID 

RLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLH 

VTYVPSQEKNFTTAPAICHEGKAYFPREGVFVSNGTSWFITQRNFYSPQLITTDNTFVSGNCDVVIGIIN 

NTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELG 

KYEQYIKWPWYVWLGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT 

S (ACJ60703.1) protein@integer 

72562050036684703735376672988362492355425614290698965075503034714194066078622889190006281488128668

0996597615173829254716596989277508285251772381028188730813535691748366226125517154111495394440455019

099231755462314153555247620916566387634846029715224678615443736850985852604251812732498100369436204

519622119583204240627290305062011253523822847553175325376829813740521006637755635389921122988007988

8736282124667538112370726491903904089909532474991295420096387702257298875718098618146314749170655775

689504130227736916839076390228038887394522906626950786183751792424319570889178371151357008838975634

15265835596378373700230453198397038644388328190294029195096375252033907661588271733385315866178062

636999665199117639048009071615933234195362390215798590122646292957478883016714675267551872693039906

713977444971290757989946169474033340234918680731987805159130607316167322444990354709132256603897228

40732775592979063973255292988333161860320599227694534669420779509685529045787979246530907024190106

350939167137997068539018465138740235462352719305730751974515364028798482067668826233213931502378331

9741107738181301439799364798515755637699984333790013645034931009910819502222112252504588752248837527

63700744254088613009558360902077595976239708225900842477812600942234025061399359095612791603147843

93400775950988379239331056444557430832148732009739229534662497552658888593228202769498169687488295

9830475775611912982819068194599782702926589854881761594762941203348450831339274944970686517177819377

0646555414195981740837095793751836173585377462541545883520956308804766869020506034870667100418918615

897811736054817979764159864775069319998087362574782365 

 

E 

>ACJ60696.1 envelope protein [recombinant coronavirus] 

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPTVYVYSRVKNLNSSEG 

VPDLLV 

E (ACJ60696.1) protein@integer 

563171513431167720765508122543388578830711234659672386787053236772786647063568620951030851853362

944 
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ORF8 

>ACJ60700.1 ORF 8 [recombinant coronavirus] 

MKLLIVFGLLASVYCFHRECSIQECCENQPYQIEDPCPIHYYSDWFIKIGSRKSARLVQLCEGDYGRRIP 

IHYEMFGNYTISCEPLEINCQAPPVGSLIVRCSYDYDFVEHHDVRVVLDFI 

ORF8 (ACJ60700.1) protein@integer 

194312217585058806996835080468573177297896488686076903395837346035516233674327126417627376306294

45631158913992966542329489171035381805331858737927942221500328 

 

 

Mutation enzyme 

ADAR 1 

>NP_056656.3 double-stranded RNA-specific adenosine deaminase isoform c [Homo sapiens] 

MNPRQGYSLSGYYTHPFQGYEHRQLRYQQPGPGSSPSSFLLKQIEFLKGQLPEAPVIGKQTPSLPPSLPG 

LRPRFPVLLASSTRGRQVDIRGVPRGVHLRSQGLQRGFQHPSPRGRSLPQRGVDCLSSHFQELSIYQDQE 

QRILKFLEELGEGKATTAHDLSGKLGTPKKEINRVLYSLAKKGKLQKEAGTPPLWKIAVSTQAWNQHSGV 

VRPDGHSQGAPNSDPSLEPEDRNSTSVSEDLLEPFIAVSAQAWNQHSGVVRPDSHSQGSPNSDPGLEPED 

SNSTSALEDPLEFLDMAEIKEKICDYLFNVSDSSALNLAKNIGLTKARDINAVLIDMERQGDVYRQGTTP 

PIWHLTDKKRERMQIKRNTNSVPETAPAAIPETKRNAEFLTCNIPTSNASNNMVTTEKVENGQEPVIKLE 

NRQEARPEPARLKPPVHYNGPSKAGYVDFENGQWATDDIPDDLNSIRAAPGEFRAIMEMPSFYSHGLPRC 

SPYKKLTECQLKNPISGLLEYAQFASQTCEFNMIEQSGPPHEPRFKFQVVINGREFPPAEAGSKKVAKQD 

AAMKAMTILLEEAKAKDSGKSEESSHYSTEKESEKTAESQTPTPSATSFFSGKSPVTTLLECMHKLGNSC 

EFRLLSKEGPAHEPKFQYCVAVGAQTFPSVSAPSKKVAKQMAAEEAMKALHGEATNSMASDNQVRKIGEL 

VRYLNTNPVGGLLEYARSHGFAAEFKLVDQSGPPHEPKFVYQAKVGGRWFPAVCAHSKKQGKQEAADAAL 

RVLIGENEKAERMGFTELPLTGSTFHDQIAMLSHRCFNTLTNSFQPSLLGRKILAAIIMKKDSEDMGVVV 

SLGTGNRCVKGDSLSLKGETVNDCHAEIISRRGFIRFLYSELMKYNSQTAKDSIFEPAKGGEKLQIKKTV 

SFHLYISTAPCGDGALFDKSCSDRAMESTESRHYPVFENPKQGKLRTKVENGEGTIPVESSDIVPTWDGI 

RLGERLRTMSCSDKILRWNVLGLQGALLTHFLQPIYLKSVTLGYLFSQGHLTRAICCRVTRDGSAFEDGL 

RHPFIVNHPKVGRVSIYDSKRQSGKTKETSVNWCLADGYDLEILDGTRGTVDGPRNELSRVSKKNIFLLF 

KKLCSFRYRRDLLRLSYGEAKKAARDYETAKNYFKKGLKDMGYGNWISKPQEEKNFYLCPV 
NP_056656.3 ADAR 1 protein@integer 

23744005647123592848072562765264854870948459081648557052726664187985203094297030146053384826158736

00426517767398622324043326342185694370234760302124797800356479078220486833456962057978747805392030

854702546467939267737458116825946591158344565456272571498499832912545625954495188252200804313780226

1791527915659827442446713067696075403327463309857380821113182440055515113071372178602150806293862549

56202249550322703840949284968829375509461527149583651956692675469244305598567556696020055312332264

380359249618555148717871973503940574614595490364942350571336265148316262258156058931592976252298158

7331544626307310609115661862502262618894236811303309741601061642494748596324647760951684005410460777

46562425148576748944759844501872304212340905047364882463731252533024497252908960760662270443501965

652877460200967422702298994899310254406338667027713822170277034091833471731077129084922702038825852

236883882539185748901559289463901630824823746999165071723173433434074739241985594566839635822058266

4980578192849165946552863213493982249112512058712464186792853327312259718227121900207203346092619162

863256581218837351785633812302360571622316043572924187582252750488946516599944821384409463648786953

7408776985167218778866036451837664067949551695508288918235179508904463665619679740310290877033321788

463631542650744178930311511818442882229002066280128038952727255086696092559113574739370913455605310

484522702077769912556292571555424655982591105399072983951835467423613842216617186326785196895728073
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5059195784275979936618094426331526152926044790138464 

 

ADAR 2  

>NP_001333616.1 double-stranded RNA-specific editase 1 isoform 8 [Homo sapiens] 

MASSTTGPLHMGTFFSIMGRRYKRRRKKRSERKDRNSLRQSRNPQKYFAMDIEDEENMSSSSTDVKENRN 

LDNVSPKDGSTPGPGEGSQLSNGGGGGPGRKRPLEEGSNGHSKYRLKKRRKTPGPVLPKNALMQLNEIKP 

GLQYTLLSQTGPVHAPLFVMSVEVNGQVFEGSGPTKKKAKLHAAEKALRSFVQFPNASEAHLAMGRTLSV 

NTDFTSDQADFPDTLFNGFETPDKAEPPFYVGSNGDDSFSSSGDLSLSASPVPASLAQPPLPVLPPFPPP 

SGKNPVMILNELRPGLKYDFLSESGESHAKSFVMSVVVDGQFFEGSGRNKKLAKARAAQSALAAIFNLHL 

DQTPSRQPIPSEGLQLHLPQVLADAVSRLVLGKFGDLTDNFSSPHARRKVLAGVVMTTGTDVKDAKVISV 

STGTKCINGEYMSDRGLALNDCHAEIISRRSLLRFLYTQLELYLNNKDDQKRSIFQKSERGGFRLKENVQ 

FHLYISTSPCGDARIFSPHEPILEGSRSYTQAGVQWCNHGSLQPRPPGLLSDPSTSTFQGAGTTEPADRH 

PNRKARGQLRTKIESGEGTIPVRSNASIQTWDGVLQGERLLTMSCSDKIARWNVVGIQGSLLSIFVEPIY 

FSSIILGSLYHGDHLSRAMYQRISNIEDLPPLYTLNKPLLSGISNAEARQPGKAPNFSVNWTVGDSAIEV 

INATTGKDELGRASRLCSLPLTTLQDYQAQRVP 
NP_001333616.1 ADAR 2 protein@integer 

317538518908554143096831679314873308199868992704285981811172758055985325197118903769159477207902

612467835883195482617140874003067287866081406333469331130040557412292015588462546672275373354318

479602131151467815371262165011049467316597245314638089638893859812707651746057216151607757671345

618312719074156453025856552584164276973645050131205229842631047448021116329291073471782316057028

582189741573016150110571351254566922669326084847153530204430931568576536482765305728148342529872

193849856792047155298285964072749930122433848618531135463694716501630738583134561996268931720940

189082290249296421392382717327899327156283905429439720486775500717927054713329163882525515828732

014394710117824888224535866651619717448614914076433657666793033956708296856814301064165164275624

313573580742284535738283405927722125797726376949860549853312905975601885418297401171948146995830

420190685095150920676585526236432110135730398147694205736282891605079567840311079587454883 

 

ADAR 3 

>NP_061172.1 double-stranded RNA-specific editase B2 [Homo sapiens] 

MASVLGSGRGSGGLSSQLKCKSKRRRRRRSKRKDKVSILSTFLAPFKHLSPGITNTEDDDTLSTSSAEVK 

ENRNVGNLAARPPPSGDRARGGAPGAKRKRPLEEGNGGHLCKLQLVWKKLSWSVAPKNALVQLHELRPGL 

QYRTVSQTGPVHAPVFAVAVEVNGLTFEGTGPTKKKAKMRAAELALRSFVQFPNACQAHLAMGGGPGPGT 

DFTSDQADFPDTLFQEFEPPAPRPGLAGGRPGDAALLSAAYGRRRLLCRALDLVGPTPATPAAPGERNPV 

VLLNRLRAGLRYVCLAEPAERRARSFVMAVSVDGRTFEGSGRSKKLARGQAAQAALQELFDIQMPGHAPG 

RARRTPMPQEFADSISQLVTQKFREVTTDLTPMHARHKALAGIVMTKGLDARQAQVVALSSGTKCISGEH 

LSDQGLVVNDCHAEVVARRAFLHFLYTQLELHLSKRREDSERSIFVRLKEGGYRLRENILFHLYVSTSPC 

GDARLHSPYEITTDLHSSKHLVRKFRGHLRTKIESGEGTVPVRGPSAVQTWDGVLLGEQLITMSCTDKIA 

RWNVLGLQGALLSHFVEPVYLQSIVVGSLHHTGHLARVMSHRMEGVGQLPASYRHNRPLLSGVSDAEARQ 

PGKSPPFSMNWVVGSADLEIINATTGRRSCGGPSRLCKHVLSARWARLYGRLSTRTPSPGDTPSMYCEAK 

LGAHTYQSVKQQLFKAFQKAGLGTWVRKPPEQQQFLLTL 
NP_061172.1 ADAR 3 protein@integer 

203228425407285014027135733646961593929231197872690715686822387801082769232486094050207564926619

006124207770946690488348033320064452874240401897098757061564178747684281590537050167973200924261

414509598056125331655447415220113329498390293478534345330371119272421488109719131837309666311255

236501398897602462747291335522199630150760450160714679642878087050772100821961867620919380278577
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441143564568862829069963023849253583124424855398817531606725145214795915113370978110215166181027

703298148781795759258654305444739677384763764495870230599181884442025022031641063723429175610050

491691987338156841199176669775310422918439821318970883139084171688136577214481693618583623025869

102661788575057271567221563059340792365313507059287012263892317334277792908468603093375445546232

132644410149016312602853039585002103855747804190939402014842366270468125149255930605286127235276

214545283573397776715046063058518140636805461389317845383457538237933427937380257694022036218189

07 

 

 

 

 

Modification enzyme 

GlcNAcase 

>sp|O60502.2|OGA_HUMAN RecName: Full=Protein O-GlcNAcase; Short=OGA; AltName: Full=Beta-N-

acetylglucosaminidase; AltName: Full=Beta-N-acetylhexosaminidase; AltName: Full=Beta-hexosaminidase; AltName: 

Full=Meningioma-expressed antigen 5; AltName: Full=N-acetyl-beta-D-glucosaminidase; AltName: Full=N-acetyl-beta-

glucosaminidase; AltName: Full=Nuclear cytoplasmic O-GlcNAcase and acetyltransferase; Short=NCOAT 

MVQKESQATLEERESELSSNPAASAGASLEPPAAPAPGEDNPAGAGGAAVAGAAGGARRFLCGVVEGFYG 

RPWVMEQRKELFRRLQKWELNTYLYAPKDDYKHRMFWREMYSVEEAEQLMTLISAAREYEIEFIYAISPG 

LDITFSNPKEVSTLKRKLDQVSQFGCRSFALLFDDIDHNMCAADKEVFSSFAHAQVSITNEIYQYLGEPE 

TFLFCPTEYCGTFCYPNVSQSPYLRTVGEKLLPGIEVLWTGPKVVSKEIPVESIEEVSKIIKRAPVIWDN 

IHANDYDQKRLFLGPYKGRSTELIPRLKGVLTNPNCEFEANYVAIHTLATWYKSNMNGVRKDVVMTDSED 

STVSIQIKLENEGSDEDIETDVLYSPQMALKLALTEWLQEFGVPHQYSSRQVAHSGAKASVVDGTPLVAA 

PSLNATTVVTTVYQEPIMSQGAALSGEPTTLTKEEEKKQPDEEPMDMVVEKQEETDHKNDNQILSEIVEA 

KMAEELKPMDTDKESIAESKSPEMSMQEDCISDIAPMQTDEQTNKEQFVPGPNEKPLYTAEPVTLEDLQL 

LADLFYLPYEHGPKGAQMLREFQWLRANSSVVSVNCKGKDSEKIEEWRSRAAKFEEMCGLVMGMFTRLSN 

CANRTILYDMYSYVWDIKSIMSMVKSFVQWLGCRSHSSAQFLIGDQEPWAFRGGLAGEFQRLLPIDGAND 

LFFQPPPLTPTSKVYTIRPYFPKDEASVYKICREMYDDGVGLPFQSQPDLIGDKLVGGLLSLSLDYCFVL 

EDEDGICGYALGTVDVTPFIKKCKISWIPFMQEKYTKPNGDKELSEAEKIMLSFHEEQEVLPETFLANFP 

SLIKMDIHKKVTDPSVAKSMMACLLSSLKANGSRGAFCEVRPDDKRILEFYSKLGCFEIAKMEGFPKDVV 

ILGRSL 
sp|O60502.2 GlcNAcase protein@integer 

3941149562093479901160527872139939869953948328717448309602075904617639852765945916537772170887588913

7777607411722225419058993174618449700819722020154518702683811512865205056993341462772546223338698372

1402964375598157546637116156924279597212332019651564117548382671604539961725503706897735714899984118

06014935596262763747945043157656864735710326130352938246306646449830806350943992779426250490629331

05717204828412582988248168711408930001109074970612171397190589610378189764664617608879750771893149325

703234667852859231589215026272173420215399339907210129333224063854880356386375621030134935672120130

1182158461415936423120637434347353003426842559697796327071647986461830586067918017754414457439239556

105794613393123607246824115000032711726489102914303601308009259048205472279983560823820077297582358

179664677858758610884688114892380227174055044911625343181269465663312612797038045228606892503534909

04053200471496813891995342035335150071662609939061752070884770494552358391253502368356686068894419

247600561381489785637526973435030429756393323513367039788577539639326487769367168014443728381308829

742027488935828240337784123405635224582039088107227197931414720130267879239425482181873925402726847 
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HexNAcase 

>NP_001305754.1 beta-hexosaminidase subunit alpha isoform 1 precursor [Homo sapiens] 

MTSSRLWFSLLLAAAFAGRATALWPWPQNFQTSDQRYVLYPNNFQFQYDVSSAAQPGCSVLDEAFQRYRD 

LLFGSGSWPRPYLTGWPHQAYPVFLGKRHTLEKNVLVVSVVTPGCNQLPTLESVENYTLTINDDQCLLLS 

ETVWGALRGLETFSQLVWKSAEGTFFINKTEIEDFPRFPHRGLLLDTSRHYLPLSSILDTLDVMAYNKLN 

VFHWHLVDDPSFPYESFTFPELMRKGSYNPVTHIYTAQDVKEVIEYARLRGIRVLAEFDTPGHTLSWGPG 

IPGLLTPCYSGSEPSGTFGPVNPSLNNTYEFMSTFFLEVSSVFPDFYLHLGGDEVDFTCWKSNPEIQDFM 

RKKGFGEDFKQLESFYIQTLLDIVSSYGKGYVVWQEVFDNKVKIQPDTIIQVWREDIPVNYMKELELVTK 

AGFRALLSAPWYLNRISYGPDWKDFYIVEPLAFEGTPEQKALVIGGEACMWGEYVDNTNLVPRLWPRAGA 

VAERLWSNKLTSDLTFAYERLSHFRCELLRRGVQAQPLNVGFCEQEFEQT 
NP_001305754.1 HexNAcase protein@integer 

2565345204515766711480306911006177947198821532684813532447810423646865764573107554662772808381526600

642117917154057226835486085540609036627326462010905381722827152902018450244952460665787127848557329

395690420680769261634047149495299639641226982165094725020646629229474509472842655874683072561673703

041028821950141244569110159970542189743393425436133850860020642423772374665885844339307607242289110

53322711285023631702493108185183827081831884917104527304308889323868957612012185652176729187617388637

972721110986911289289797936885194513457758542882302568596633212217798783484552402181106893688337939

0864129453307575172981681286669387475194084804497616538662258630500090954851754479511848826716578149

413425 

 

 

Human Aquaporin AQP0 - AQP12  

AQP0 

>NP_036196.1 lens fiber major intrinsic protein [Homo sapiens] 

MWELRSASFWRAIFAEFFATLFYVFFGLGSSLRWAPGPLHVLQVAMAFGLALATLVQSVGHISGAHVNPA 

VTFAFLVGSQMSLLRAFCYMAAQLLGAVAGAAVLYSVTPPAVRGNLALNTLHPAVSVGQATTVEIFLTLQ 

FVLCIFATYDERRNGQLGSVALAVGFSLALGHLFGMYYTGAGMNPARSFAPAILTGNFTNHWVYWVGPII 

GGGLGSLLYDFLLFPRLKSISERLSVLKGAKPDVSNGQPEVTGEPVELNTQAL 

AQP0 (NP_036196.1) protein@integer 

111037995035055769383528042980331735926051568239605743221159145388851008050517558019578550099766718

9264336433815218052099848690552461425019301590017923709478771079030714150560267666491748748143010416

254905397164557971709156646102387026909394563139392604332326764711391629454573555205664662998074787

792598295726670518178926139245574738775884427 

 

AQP1 

>sp|P29972.3|AQP1_HUMAN RecName: Full=Aquaporin-1; Short=AQP-1; AltName: Full=Aquaporin-CHIP; AltName: 

Full=Urine water channel; AltName: Full=Water channel protein for red blood cells and kidney proximal tubule 

MASEFKKKLFWRAVVAEFLATTLFVFISIGSALGFKYPVGNNQTAVQDNVKVSLAFGLSIATLAQSVGHI 

SGAHLNPAVTLGLLLSCQISIFRALMYIIAQCVGAIVATAILSGITSSLTGNSLGRNDLADGVNSGQGLG 

IEIIGTLQLVLCVLATTDRRRRDLGGSAPLAIGLSVALGHLLAIDYTGCGINPARSFGSAVITHNFSNHW 

IFWVGPFIGGALAVLIYDFILAPRSSDLTDRVKVWTSGQVEEYDLDADDINSRVEMKPK 

AQP1 (P29972.3) protein@integer 

6666887219760417187022819852151957153203742336443106809655687871878132608894478649018695455972138883

39639343332660812503043765593381738742434365146256137672807340479093832524464910544438602313844408

341237821839449781986241696763570397669739853103526362332569326396054112942869579321782676984689221
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95564852078873449448486292552075522054250730062996872 

 

AQP2 

>NP_000477.1 aquaporin-2 [Homo sapiens] 

MWELRSIAFSRAVFAEFLATLLFVFFGLGSALNWPQALPSVLQIAMAFGLGIGTLVQALGHISGAHINPA 

VTVACLVGCHVSVLRAAFYVAAQLLGAVAGAALLHEITPADIRGDLAVNALSNSTTAGQAVTVELFLTLQ 

LVLCIFASTDERRGENPGTPALSIGFSVALGHLLGIHYTGCSMNPARSLAPAVVTGKFDDHWVFWIGPLV 

GAILGSLLYNYVLFPPAKSLSERLAVLKGLEPDTDWEEREVRRRQSVELHSPQSLPRGTKA 

AQP2 (NP_000477.1) protein@integer 

284257269349285693839963234239768578801304751615519144743271451597725088424519829381134543887694643

865501804258558819600494462066052036706443844193904529578642240246036176244761688605418638407209974

1341640172657506767020166308746193003741559270355050969836866505366687894013439119974178206005020051

1387183678728218452332693795886301912546326300620322241 

 

AQP3 

>NP_001305073.1 aquaporin-3 isoform 2 [Homo sapiens] 

MGRQKELVSRCGEMLHIRYRLLRQALAECLGTLILVMFGCGSVAQVVLSRGTHGGFLTINLAFGFAVTLG 

ILIAGQVSGAHLNPAVTFAMCFLAREPWIKLPIYTLAQTLGAFLGAGIVFGLYYDAIWHFADNQLFVSGP 

NGTAGIFATYPSGHLDMINGFFDQDRPALVVGAHRVPTPGLHCGCLRVPADDRLPPGAAPTLQRGRECEA 

GPCEAQGADLSGQGPSPHSAALALSIH 

AQP3 (NP_001305073.1) protein@integer 

155084495076116418787770976441926939614892058882457847166868891680037416500434720042440062875895799

18230682558805622127228555075249365964621107349569832792294108544639592172938692099981513560385581

938169153175808237870225752655747244880284070296534545803321265082819618098392236447446606939915513

6052566616975 

 

AQP4 

>NP_001641.1 aquaporin-4 isoform M1 [Homo sapiens] 

MSDRPTARRWGKCGPLCTRENIMVAFKGVWTQAFWKAVTAEFLAMLIFVLLSLGSTINWGGTEKPLPVDM 

VLISLCFGLSIATMVQCFGHISGGHINPAVTVAMVCTRKISIAKSVFYIAAQCLGAIIGAGILYLVTPPS 

VVGGLGVTMVHGNLTAGHGLLVELIITFQLVFTIFASCDSKRTDVTGSIALAIGFSVAIGHLFAINYTGA 

SMNPARSFGPAVIMGNWENHWIYWVGPIIGAVLAGGLYEYVFCPDVEFKRRFKEAFSKAAQQTKGSYMEV 

EDNRSQVETDDLILKPGVVHVIDVDRGEEKKGKDQSGEVLSSV 

AQP4 (NP_001641.1) protein@integer 

12070159722124820628819019501449720865413581317694353998241315021747744525192257186066711458798706689

77495302963920846559328957938264768822527697873498339460961104074663841542652762500787230122541590

384445533602203404379061399503257637448883409545857565352790891094589866419574365628926027061136181

1787359656568794557685227062703420339130301835275594109140347762503013573076067211206370319203586777

68230715520284202296844 

 

AQP5 

>NP_001642.1 aquaporin-5 [Homo sapiens] 

MKKEVCSVAFLKAVFAEFLATLIFVFFGLGSALKWPSALPTILQIALAFGLAIGTLAQALGPVSGGHINP 

AITLALLVGNQISLLRAFFYVAAQLVGAIAGAGILYGVAPLNARGNLAVNALNNNTTQGQAMVVELILTF 

QLALCIFASTDSRRTSPVGSPALSIGLSVTLGHLVGIYFTGCSMNPARSFGPAVVMNRFSPAHWVFWVGP 
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IVGAVLAAILYFYLLFPNSLSLSERVAIIKGTYEPDEDWEEQREERKKTMELTTR 

AQP5 (NP_001642.1) protein@integer 

433722763158508929035738491793919700222859410536375049267195823621645318817517984829534579646987820

758290558414159020632063201829824335330528097820474603021294015501095092501583785584596179184353918

278589057719625685453096020974926098248603519506106435408140829339294549696936157109234050140374237

626578477573932627783952249444096756546926938117 

 

AQP6 

>NP_001643.2 aquaporin-6 [Homo sapiens] 

MDAVEPGGRGWASMLACRLWKAISRALFAEFLATGLYVFFGVGSVMRWPTALPSVLQIAITFNLVTAMAV 

QVTWKASGAHANPAVTLAFLVGSHISLPRAVAYVAAQLVGATVGAALLYGVMPGDIRETLGINVVRNSVS 

TGQAVAVELLLTLQLVLCVFASTDSRQTSGSPATMIGISVALGHLIGIHFTGCSMNPARSFGPAIIIGKF 

TVHWVFWVGPLMGALLASLIYNFVLFPDTKTLAQRLAILTGTVEVGTGAGAGAEPLKKESQPGSGAVEME 

SV 

AQP6 (NP_001643.2) protein@integer 

563493732166859948299063859144595069672296375651404606475203075479277370274245271362739024691151121

893158283432932673036021495013185276974467823887184282651758201754715412285407045920812850488276398

587287414461495263777723856014983246440178927672989290106075727568935170809698884036895629544805345

6237851833565009136173409410919808204643554566647075072235571278997244 

 

AQP7 

>NP_001363120.1 aquaporin-7 isoform 1 [Homo sapiens] 

MVQASGHRRSTRGSKMVSWSVIAKIQEILQRKMVREFLAEFMSTYVMMVFGLGSVAHMVLNKKYGSYLGV 

NLGFGFGVTMGVHVAGRISGAHMNAAVTFANCALGRVPWRKFPVYVLGQFLGSFLAAATIYSLFYTAILH 

FSGGQLMVTGPVATAGIFATYLPDHMTLWRGFLNEAWLTGMLQLCLFAITDQENNPALPGTEALVIGILV 

VIIGVSLGMNTGYAINPSRDLPPRIFTFIAGWGKQVFSNGENWWWVPVVAPLLGAYLGGIIYLVFIGSTI 

PREPLKLEDSVAYEDHGITVLPKMGSHEPTISPLTPVSVSPANRSSVHPAPPLHESMALEHF 

AQP7 (NP_001363120.1) protein@integer 

637325536808418035364782200803797782150449656810281911066755126876023138472436508389661772435133649

2201835360401268608752638091128718582145558250634761424597390810514494418438831490132256626716267985

9176775567602997070820261517796346422020154573825547565525559107741555537903114128319414496633315184

536878212136738757264472612560920760843180143150679171437889035823904978597581587468720982249560220

05412093032063843996689263649018505104813021516 

 

AQP8 

>NP_001160.2 aquaporin-8 [Homo sapiens] 

MSGEIAMCEPEFGNDKAREPSVGGRWRVSWYERFVQPCLVELLGSALFIFIGCLSVIENGTDTGLLQPAL 

AHGLALGLVIATLGNISGGHFNPAVSLAAMLIGGLNLVMLLPYWVSQLLGGMLGAALAKAVSPEERFWNA 

SGAAFVTVQEQGQVAGALVAEIILTTLLALAVCMGAINEKTKGPLAPFSIGFAVTVDILAGGPVSGGCMN 

PARAFGPAVVANHWNFHWIYWLGPLLAGLLVGLLIRCFIGDGKTRLILKAR 

AQP8 (NP_001160.2) protein@integer 

2612579955380142218745710898134712385719666605469470378281282211752020296918638454694551212858876219

6235516946606609043322143186076393413250661249912467117925928456323441395861321310352693131395259492

02442842191150471276872913802231482153494179294117620921331314196262142620436590279154962351958576032

125897729684958706969509990714711740837 
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AQP9 

>NP_066190.2 aquaporin-9 isoform 1 [Homo sapiens] 

MQPEGAEKGKSFKQRLVLKSSLAKETLSEFLGTFILIVLGCGCVAQAILSRGRFGGVITINVGFSMAVAM 

AIYVAGGVSGGHINPAVSLAMCLFGRMKWFKLPFYVGAQFLGAFVGAATVFGIYYDGLMSFAGGKLLIVG 

ENATAHIFATYPAPYLSLANAFADQVVATMILLIIVFAIFDSRNLGAPRGLEPIAIGLLIIVIASSLGLN 

SGCAMNPARDLSPRLFTALAGWGFEVFRAGNNFWWIPVVGPLVGAVIGGLIYVLVIEIHHPEPDSVFKTE 

QSEDKPEKYELSVIM 

AQP9 (NP_066190.2) protein@integer 

463397851225672165813437897990257360505365795687815271562912638383187438987954802339137537681378166

86329963010258995305275532700705944015598577873644664828121982194345797326800966241589573813529564

464423502013068132961507219616742716376526724937839663320863240345828574725732940356603617244520717

3434650553773542855735542825661508791690751217565486289894548674082031425660765354737774 

 

AQP10 

>NP_536354.2 aquaporin-10 [Homo sapiens] 

MVFTQAPAEIMGHLRIRSLLARQCLAEFLGVFVLMLLTQGAVAQAVTSGETKGNFFTMFLAGSLAVTIAI 

YVGGNVSGAHLNPAFSLAMCIVGRLPWVKLPIYILVQLLSAFCASGATYVLYHDALQNYTGGNLTVTGPK 

ETASIFATYPAPYLSLNNGFLDQVLGTGMLIVGLLAILDRRNKGVPAGLEPVVVGMLILALGLSMGANCG 

IPLNPARDLGPRLFTYVAGWGPEVFSAGNGWWWVPVVAPLVGATVGTATYQLLVALHHPEGPEPAQDLVS 

AQHKASELETPASAQMLECKL 

AQP10 (NP_536354.2) protein@integer 

290088062314319559544871954566394232198816315466048037555728743944798933889456254176315664124430058

278481410939569922240876118980416595571255403775232065563945904400364593357380479609416724197912212

046352439539299064352662332539429986288100103961805961474419963229208831909731776055905044249791711

88128174705292813588412650823126828536584648445982917866529514151754238683469222943285230026647 

 

AQP11 

>NP_766627.1 aquaporin-11 isoform 1 [Homo sapiens] 

MSPLLGLRSELQDTCTSLGLMLSVVLLMGLARVVARQQLHRPVAHAFVLEFLATFQLCCCTHELQLLSEQ 

HPAHPTWTLTLVYFFSLVHGLTLVGTSSNPCGVMMQMMLGGMSPETGAVRLLAQLVSALCSRYCTSALWS 

LGLTQYHVSERSFACKNPIRVDLLKAVITEAVCSFLFHSALLHFQEVRTKLRIHLLAALITFLVYAGGSL 

TGAVFNPALALSLHFMCFDEAFPQFFIVYWLAPSLGILLMILMFSFFLPWLHNNHTINKKE 

AQP11 (NP_766627.1) protein@integer 

2676561177988498082119368854665787972283642740217080367323401800441415863553706172032660786801569913

3141147879483403639619385931829555650616002214961779877026804719157038527790304606347877375081350266

831912136044120766726341366025967298856316992982062240692178400945098648941455532442983826062160908

761889380998638099162394954394450553012098802897357053 

 

AQP12 

>NP_945349.1 aquaporin-12A precursor [Homo sapiens] 

MAGLNVSLSFFFATFALCEAARRASKALLPVGAYEVFAREAMRTLVELGPWAGDFGPDLLLTLLFLLFLA 

HGVTLDGASANPTVSLQEFLMAEQSLPGTLLKLAAQGLGMQAACTLMRLCWAWELSDLHLLQSLMAQSCS 

SALRTSVPHGALVEAACAFCFHLTLLHLRHSPPAYSGPAVALLVTVTAYTAGPFTSAFFNPALAASVTFA 

CSGHTLLEYVQVYWLGPLTGMVLAVLLHQGRLPHLFQRNLFYGQKNKYRAPRGKPAPASGDTQTPAKGSS 
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VREPGRSGVEGPHSS 

AQP12 (NP_945349.1) protein@integer 

44722273560267218187611263437137040741848710218546225908817154728625918913829949902141552515486642142

786376712999040774269547776710304641596473364939674023865399301172548895858927766531980089331904087

10113212379958172581838411996833052778813758201516724357146127554946132896397983507417506364773746201

18367792982296982508716043438199190790634034053535198819446162792256111155497630042 

 

 

VOCs 

Alpha 

MZ314997.2 

>QWA53375.2 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAISG 

TNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLG 

VYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLV 

RDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENG 

TITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAW 

NRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNY 

KLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQ 

SYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQ 

QFGRDIDDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTW 

RVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSHRRARSVASQSIIAYTMSLGAEN 

SVAYSNNSIAIPINFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVE 

QDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGD 

IAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQ 

NVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILAR 

LDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFP 

QSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTHNTFVS 

GNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNL 

NESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEP 

VLKGVKLHYT 

 
S (QWA53375.2) protein@integer 

150549571504853468105487583665731146123324002820617303123515742916663568104679107972126274184556

775884808689963618511045166966530769527155935549737165265168758440118680647078765683705402638344

668093591356030994356599927194248395746390459701421936838579811821540197532576503125078315952563

463197006737381012158729125832652423194999564163518161471601448573721689925566807240169801402143

422139080975763924325906504310655491918046103979399478557836534791713138969267258813474961865485

004246038976474935285870968894582050754448058187938392294057785010339197063115472865172486992806

605551384631607336572646138094059110998262826782605727083458483862664802774969440603309561531355

336346212002276440011404496918055478398205787769031117119238565898929812105838007238481284245010

763050107347330239947404510614816642963267880462935465235905374431302334105482948586536008136290

506930056796515286988247237162485462155116904132044798670210461257032297917051542059251983293688

330778198954350535759872026359908782465081302365859870621550178415997880235685450638951991580949
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319046701383232583726565938273037095666693704079718907833447903139579209899904947282707605097760

158068962516536062696973197399258956901272045121486065602436111517593143225897940359242039861646

567155326776667273666465287506793480160909175243242163565742347611028717554323904932031268069597

224873655949201801755265888859322820276949815683198394191112534968621593228063000957552348628988

572256966933880659835186017635028246017380743325972819220954437517764685581740837095793751836173

585377462541545883520956308804766869020506611331419403842406615974777549999137979797714296775069

319998087362574782365 

 

>QYC97631.1 truncated ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCT 

 
ORF8 (QYC97631.1) protein@integer 

4912672549220032844152618631608925 

 

Beta  

MZ314998.1 

>QWA53387.1 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFXAIHV 

SGTNGTKRFANPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPF 

LGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPI 

NLVRGLPQGFSALEPLVDLPIGINITRFQXXXLHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNE 

NGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVY 

AWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGNIADY 

NYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVKGFNCYFP 

LQSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLP 

FQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTP 

TWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGV 

ENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIA 

VEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCL 

GDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGV 

TQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDIL 

SRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMS 

FPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTF 

VSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAK 

NLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDS 

EPVLKGVKLHYT 

 
S (QWA53387.1) protein@integer 

602198286019413872421950334662924584493296011282469212494062971666654272418716431888354871823538

534054472672677906566129036259896758818242859904900195927055006565373804707800102421072881571903

621460370527542155795332172966201756877959201280335937896187933618882118250682714546719718105687

063057935977359271434622238398434984233296953505778722904709653077556826777971090017714585266156

644937961927648534078312456703463826519522407690981445722982746232658476774187705644423914226111

856848963922125708663263668420988508943509155036940551323850088326924991676119672392525457405138
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900104816616869285887101109712181139400276997719823908479884827354112620324422816512053380848737

550557686160690788941460982757510308292775377257138293161065803261259915538912906146135206761650

360680441701975747520834712232494281875989898882849929679951146780122888495691142665423897899658

876348824101213453267936060083602894741188085696062157055345647765356944663069801108762887279283

412214449812459697572477397990330934337049840631996702269194963599075752858781841575675546951407

750201757689243337517818617895633448149926527550252533516645023326735839847915652332168156416252

910340026457700315157115838814331042035272194377704963897778428149029161436704574787263778634507

448522842667637866344466376606994302723699978080237984494509463484678292969031129188933143797121

558276725545999608425422174916512443119705093117430705780055949794549164900801532083757806381715

611147057671514803025055260953072809902113830158197179127100028423496930785339353270002937877736

603940066473413633530094087626990432810578130271046147850585559644079998620767676342874840110911

99693978011965178400000 

 

>QWA53394.1 ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSP 

IQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 
 

ORF8 (QWA53394.1) protein@integer 

194611009554485015080235775478493357293746189205074064273910773374230324575542845088267908932795322

50367336043068643456811124221825233150723390246662221500328 

 

Gamma  

MZ427312.1 

>QWW27582.1 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNFTNRTQLPSAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHV 

SGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNYPF 

LGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLSEFVFKNIDGYFKIYSKHTPI 

NLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYN 

ENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASV 

YAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGXIAD 

YNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVKGFNCYF 

PLQSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL 

PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLT 

PTWRVYSTGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG 

AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGI 

AVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 

LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIG 

VTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDI 

LSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAAIKMSECVLGQSKRVDFCGKGYHLM 

SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNT 

FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASFVNIQKEIDRLNEVA 

KNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD 

SEPVLKGVKLHYT 
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S (QWW27582.1) protein@integer 

120439657203882774484395656386107689668341418444046080766830520302291170715686320987651844305859028

150524466997826169466976022222602495852218574674887192544603789810881629468446839524213417476600501

2540959582370102712674511109586688633860658119997817780908334451999186276976567616465231757189062024

7020968325589955103272977798042724357964590857315091116657802134214793875519156773501060617175298699

7268751010294811526361853966134403580382759315228379844610878139157907603922979858169672142031973078

950606627305608063803745996436792849120129877059541121172652466988700542510396007346732501597919651

2350446742309574539215175111072956734654571011103018178855413900615320472727941725829424810957226589

84477331990585527999720793124989015510794643254026409969435783344924505494723536575190636448836908

414910290617852344987373603562412099938933475153610619620454955435604808682293095912243251309210960

305734271890701245402436581398469307149640986771894348396259674394382104492380037548829756937209592

782547711950078799478739224672763941148405366286974131595811452872938693955324357598595679673272369

5418101874081594378156668958062791584197998098945654152101955203161379250330721253939463947985179138

025440902429721312048722230351862864517958807184840797232931343106535533345473329305829707587428784

0462497260029748061813682935584786621128891216463570262130153040589317278479124185547246204079157955

00631780847482190539372431864561260019151046972579771445139338220893935037813190761913410123776422876

9774647390887503552937116348167419162553319035401763696998418792832191261760953373804101322266283880

76848132319495550999982759595954285935501386399961747251495647300 

 

>QWW27589.1 ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSP 

IQYIDIGNYTVSCLPFTINCQKPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 
 

ORF8 (QWW27589.1) protein@integer 

194611009554485015080235775478493357293746189205074064273910773374230324575542845088267908932795322

50367336043068643456757437130625233150723390246662221500328 

 

Delta  

MZ724507.1 

>QYM89633.1 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHV 

SGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPF 

LDVYYHKNNKSWMKSEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPI 

NLVRDLPHGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYN 

ENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASV 

YAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIAD 

YNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYRYRLFRKSNLKPFERDISTEIYQAGSTPCNGVQGFNCYF 

PLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL 

PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLT 

PTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSRRRARSVASQSIIAYTMSLG 

AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGI 

AVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 

LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIG 
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VTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDI 

LSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM 

SFPQSAPHGVVFLHVTYVPAHEKNFTTAPAICHDGKAHFPREGVFVSNGTDWFVTQRNFYEPQIITTDNT 

FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVA 

KNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD 

SEPVLKGVKLHYT 

 
S (QYM89633.1) protein@integer 

120439657203882774484390066932584916898659202256493842498812594333330854483743286377701022981821

031063561692048351038006678781157706612192808938101284633541757413763423983981946276212510777935

534339307250415435125851637754188336581367392850323452139782909256890507013671415649895080244227

753892453255854226036164684746090924262825067480191810544515793202652778418327264373501335424897

507486307101064484516216011846993518476845229353148389231843118778962105966301237713197273396673

154650698605869838224010935738274836873907675590238256662954469282435478525221952968070707021215

722665407912635875443810269828868916845361293005858032342051206530502130813189065323282569390479

409031925332725967612179379967844880150021046618046825251152215146787742244300744438609037227028

418129997339883952103529953511075753005955010287108852306279055182505635594238449552295116081010

878958732822289175062067755878676934527599568628837221876568738111065301375865715470764155593739

826169630629152178391172773668408354107943314647140508440741430194487431149032503484864959664092

695723478697766217879929783983663618477090509370407971890783344790313957920989990494728270760509

776015806896251653606269697319739925895690127204512148606560243611151759314322589794035924203986

164656715532677666727366646529148537937143920231248630014874030906841467792393310564445574308321

487320097392295346624975526588885932282027694981594030848127255097905533552800264901736080551209

891005698753895639095645712823400311086902138882114384887323695443751776468558174083709579375183

617358537746254154588352095630880476686902050661133141940384240661597477754999913797979771429677

5069319998087362574782365 

 

>QYM89640.1 ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKLP 

IQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 
 

ORF8 (QYM89640.1) protein@integer 

1946110095544850150802357754784933572937461892050740642739107733742303245755428450882679111845951361

8892136043068643456811124221825233150723390246662221500328 

 

Omicron 

OQ151515.1 

>WBE23649.1 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNLITRTQSYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAISGTNG 

TKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLDVYY 

HKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLGRD 

LPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTI 

TDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVFNATTFASVYAWNR 

KRISNCVADYSVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIRGNEVSQIAPGQTGNIADYNYKL 

PDDFTGCVIAWNSNKLDSTVGGNYNYRYRLFRKSKLKPFERDISTEIYQAGNKPCNGVAGVNCYFPLQSY 
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GFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQF 

GRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRV 

YSTGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTKSHRRARSVASQSIIAYTMSLGAENSV 

AYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQD 

KNTQEVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIA 

ARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNV 

LYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNHNAQALNTLVKQLSSKFGAISSVLNDILSRLD 

KVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQS 

APHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGN 

CDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNE 

SLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVL 

KGVKLHYT 

 
S (WBE23649.1) protein@integer 

376373928762133670263719249958465545828514680166800659114254914881567080025955061053595967223533

095174984722289315381625923428720430113735781163447970309617070644064250251730920330901229955549

907789093284529474361641318329898881519884217698018728495002838227195093015096300043836317551758

788950535612778722034804606862461192315962215677876945612164045438102549625523109554644190170306

384292235342207016930988798873096461076593319125635347478872831418472231151700872255233495589932

872756309817610697145945148133281031136684550143383534003640950984560008550860971729578790551413

174005965382031887484299623882841208788030852850315478661233479804291398961455885338952921269470

324235363992021975135253784180597226066743205983149794664744647063600116431270930765173749561217

783830042853808878778597703267802603227633657477027407189003526498304374338914595213225478046565

775331728753648540233194362377515517160419329629033944735961302692477555348876739973877527061108

357320617363860139300473491147838391201907224699921787001870430782264991473554959459560878685244

811271725939027510790989045922466240913757811765580469338814690639074862326611941982611720655606

044641804821368987149197399258956901272045121486065602436111517593143225897940359284759602364985

356975654878665698060904948323749008759228731837134144352984332836340082450407073664702182903941

453922953466249755265888859322820276949815683198394191112534968621593228063000957552348628988572

256966911044696751890659538095670506188821143848873236954437517764685581740837095793751836173585

377462541545883520956308804766869020506611331419403842406615974777549999137979797714296775069319

998087362574782365 

 

>WBE23656.1 ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSP 

IQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 
ORF8 (WBE23656.1) protein@integer 

194611009554485015080235775478493357293746189205074064273910773374230324575542845088267908932795

32250367336043068643456811124221825233150723390246662221500328 

 

Omicron 

OQ151513.1 

>WBE23626.1 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNLITRTQSYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAISGTNG 

TKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLDVYH 
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KNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLGRDL 

PQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTIT 

DAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVFNATTFASVYAWNRK 

RISNCVADYSVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIRGNEVSQIAPGQTGNIADYNYKLP 

DDFTGCVIAWNSNKLDSTVGGNYNYRYRLFRKSKLKPFERDISTEIYQAGNKPCNGVAGVNCYFPLQSYG 

FRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFG 

RDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVY 

STGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTKSHRRARSVASQSIIAYTMSLGAENSVA 

YSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDK 

NTQEVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAA 

RDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVL 

YENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNHNAQALNTLVKQLSSKFGAISSVLNDILSRLDK 

VEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSA 

PHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNC 

DVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNES 

LIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLK 

GVKLHYT 

 
S (WBE23626.1) protein@integer 

188186964381066835131859624979232772914257340083400329557127457440783540012977530526797983611766

547587492361144657690812961714360215056867890581723985154808535322032125125865460165444858639767

660561757998336009789392030938318395174223245764345995411697719567893222538614170863203269615457

824028888238845893264829338648877135547854913593695747734452704157451945126385367238768130616664

500951236234752087141965929390166132369345077926227567424170663476513904583382960648835071790596

881076734930230533358309642755893107194045501433835340036409509845600085508609717295787905514131

740059653820318874842996238828412087880308528503154786612334798042913989614558853389529212694703

242353639920219751352537841805972260667432059831497946647446470636001164312709307651737495612177

838300428538088787785977032678026032276336574770274071890035264983043743389145952132254780465657

753317287536485402331943623775155171604193296290339447359613026924775553488767399738775270611083

573206173638601393004734911478383912019072246999217870018704307822649914735549594595608786852448

112717259390275107909890459224662409137578117655804693388146906390748623266119419826117206556060

446418048213689871491973992589569012720451214860656024361115175931432258979403592847596023649853

569756548786656980609049483237490087592287318371341443529843328363400824504070736647021829039414

539229534662497552658888593228202769498156831983941911125349686215932280630009575523486289885722

569669110446967518906595380956705061888211438488732369544375177646855817408370957937518361735853

774625415458835209563088047668690205066113314194038424066159747775499991379797977142967750693199

98087362574782365 

 

>WBE23633.1 ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSP 

IQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 
 

ORF8 (WBE23633.1) protein@integer 

194611009554485015080235775478493357293746189205074064273910773374230324575542845088267908932795322

50367336043068643456811124221825233150723390246662221500328 
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Omicron 

OQ151397.1 

>WBE22247.1 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNLITRTQSYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAISGTNG 

TKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLDVYH 

KNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLGRDL 

PQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTIT 

DAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVFNATTFASVYAWNRK 

RISNCVADYSVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIRGNEVSQIAPGQTGNIADYNYKLP 

DDFTGCVIAWNSNKLDSNVGGNYNYRYRLFRKSKLKPFERDISTEIYQAGNKPCNGVAGVNCYFPLQSYG 

FRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFG 

RDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVY 

STGSNVFQTRAGCLIGAEYVNSSYECDIPIGAGICASYQTQTKSHRRARSVASQSIIAYTMSLGAENSVA 

YSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDK 

NTQEVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAA 

RDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVL 

YENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNHNAQALNTLVKQLSSKFGAISSVLNDILSRLDK 

VEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSA 

PHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNC 

DVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNES 

LIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLK 

GVKLHYT 

 

S (WBE22247.1) protein@integer 

188186964381066835131859624979232772914257340083400329557127457440783540012977530526797983611766

547587492361144657690812961714360215056867890581723985154808535322032125125865460165444858639767

660561757998336009789392030938318395174223245764345995411697719567893222538614170863203269615457

824028888238845893264829338648877135547854913593695747734452704157451945126385367238768130616664

500951236234752087141965929390166132369345077926227567424170663476513904583382960648835071790596

881076734930230533358309642755893107194045501433835340036409509845600085508609717295787906946076

935983401880539814039679980752948174838917061129626859097450351243181634822526117602820444113474

710329100870205755072380879659641095689683361909726927673090186034961769426049370725686434424429

838712015800462584313657369557206800215691898485038871890035264983043743389145942614261949189191

344799866875065164530197315105486759540459257333788215566906554734889761448174490939588773826690

035907978627899662268221181259785892521826900165761496648457822774081860975549594595608786852448

112717259390275107909890459224662409137578117655804693388146906390748623266119419826117206556060

446418048213689871491973992589569012720451214860656024361115175931432258979403592847596023649853

569756548786656980609049483237490087592287318371341443529843328363400824504070736647021829039414

539229534662497552658888593228202769498156831983941911125349686215932280630009575523486289885722

569669110446967518906595380956705061888211438488732369544375177646855817408370957937518361735853

774625415458835209563088047668690205066113314194038424066159747775499991379797977142967750693199

98087362574782365 
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>WBE22254.1 ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSP 

IQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 
 

ORF8 (WBE22254.1) protein@integer 

194611009554485015080235775478493357293746189205074064273910773374230324575542845088267908932795322

50367336043068643456811124221825233150723390246662221500328 

Omicron 

OQ151387.1 

>WBE22128.1 surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] 

MFVFLVLLPLVSSQCVNLITRTQSYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGT 

NGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLDV 

YYHENNKSRMESELRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPVNLG 

RDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSSWTAGAAAYYVGYLQPRTFLLKYNENG 

TITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFHEVFNATTFASVYAW 

NRTRISNCVADYSVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIRGNEVSQIAPGQTGNIADYNY 

KLPDDFTGCVIAWNSNKLDSKVSGNYNYLYRLFRKSKLKPFERDISTEIYQAGNKPCNGVAGFNCYSPLQ 

SYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQ 

QFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTW 

RVYSTGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTKSHRRARSVASQSIIAYTMSLGAEN 

SVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVE 

QDKNTQEVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGD 

IAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQ 

NVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNHNAQALNTLVKQLSSKFGAISSVLNDILSR 

LDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFP 

QSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVS 

GNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNL 

NESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEP 

VLKGVKLHYT 

 
S (WBE22128.1) protein@integer 

150549571504853468105487699983386218331405872066720263645701965952626832010382024421474728645516795

21739466347801785810244870239807672609929558090340219135344494242036329002966049756560430948779039

616807215875381961385924535332057205419545600024330111187680955909502146321202728564742500084075641

86972862643393854333615929168934384299124022798902904516798945366798865004239864812866969965391129

4108379915914791490235999264215924947578250045059681650027354407215685127521169316478523294096766619

656175081133362910618789709705196574439599075288988742494794380831030905245009647280913559320673554

270215000430349707852877125964978153909381399391651900379307339771343298861412431940828440883129049

488382946994739567719143606756805998823323701789107650331353040000726483507731027736967256825198755

118263632017030755051099487985364189385102811858477303957195515494459865637006333172875364854023319

4362377515517160419329629033944735961302692477555348876739973877527061108357320617363860139300473491

147838391201907224699921787001870430782264991473554959459560878685244811271725939027510790989045922

4662409137578117655804693388146906390748623266119419826117206556060446418048213689871491973992589569

012720451214860656024361115175931432258979403592847596023649853569756548786656980609049483237490087
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59228731837134144352984332836340082450407073664702182903941453922953466249755265888859322820276949

815683198394191112534968621593228063000957552348628988572256966911044696751890659538095670506188821

1438488732369544375177646855817408370957937518361735853774625415458835209563088047668690205066113314

19403842406615974777549999137979797714296775069319998087362574782365 

 

>WBE22135.1 ORF8 protein [Severe acute respiratory syndrome coronavirus 2] 

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSP 

IQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI 
 

ORF8 (WBE22135.1) protein@integer 

194611009554485015080235775478493357293746189205074064273910773374230324575542845088267908932795322

50367336043068643456811124221825233150723390246662221500328 

 

 


