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The highest percentage in each row was shown in bold.

Table S1: Accession number of CoV genomes used for the construction of prototype aa sequences

Accession SARS-CoV-2 Bat-CoV Bat-SL-CoV Pan-CoV SARS-CoV
GenBank/GISAID MN985325.1 MN996532.1 MG772933.1 EPI_ISL_410538 NC_004718.3
GenBank/GISAID MT106052.1 MK211376.1 MG772934.1 EPI_ISL_410539 AY274119.3
GenBank/GISAID MT019532.1 MK211377.1 GQ153543.1 EPI_ISL_410540 AY323977.2
GenBank/GISAID MN996528.1 MK211378.1 GQ153542.1 EPI_ISL_410541 DQ898174.1
GenBank/GISAID MN997409.1 K)473813.1 DQ084199.1 EPI_ISL_410542 AY864805.1
GenBank/GISAID MN988668.1 DQ648857.1 GQ153540.1 EPI_ISL_410543 AY282752.2
GenBank/GISAID MT118835.1 KJj473811.1 GQ153539.1 EPI_ISL_410544 AY350750.1
GenBank MT106053.1 KJ473815.1 DQ022305.2 AY345986.1
GenBank MT049951.1 DQ648856.1 DQ084200.1 AY291451.1
GenBank MT019533.1 K)473813.1 GQ153546.1 AY357075.1
GenBank MT019531.1

Table S2: The size of the 14 different ORFs of the CoVs represented
as a number of aas

Gene SARS-  Bat- Bat- Pan- SARS-
CoV-2  CoV SL- CoV CoV
(aa #) (aa#) CoV (aa#) (aa#)

(aa #)

ORFla 4,405 4,404 4,402 4,397 4,382

ORF1ab 7,096 7,095 7,093 7,082 7,073

Spike (S) 1,273 1,269 1,246 1,269 1,255

3a 275 275 275 275 274

3b 22 22 22 22 154

Envelope (E) 75 75 75 75 76

Membrane (M) 222 221 222 222 221

6 61 61 61 61 63

7a 121 121 122 121 122

7b 43 43 43 43 44

8 121 121 121 121 8a:39;

8b:84
Nucleocapsid (N) 419 419 419 419 422
9b 97 97 97 97 98

14 73 73 70 73 70
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Table S3: Position and numbers of non-structural proteins aa in pplab region of CoVs
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Non-structural proteins

SARS-CoV-2 (aa #)

Bat-CoV (aa #)

Bat-SL-CoV (aa #)

Pan-CoV (aa #)

SARS-CoV (aa #)

nspl (Leader protein)

nsp2

nsp3

nsp4

nsp5 (3C-like proteinase)

nspé

nsp7

nsp8

nsp9

nsp10 (Growth factor-like protein)

nsp12 (RNA-dependent RNA

polymerase)

nsp13 (RNA 5’-triphosphatase)

nspl4 (3'-5’ exonuclease)

nsp15 (endoRNAse)

nspl16 (2’-0-ribose

methyltransferase)

p (1-180)

180

p (181-818)
638

p (819-2,763)
1,945

p (2,764-3,263)
500

P (3,264-3,569)
306

p (3,570-3,859)
290

p (3,860-3,942)
83

p (3,943-4,140)
198

p (4,141-4,253)
113

p (4,254-4,392)
139

p (4,393-5,324)
932

p (5,325-5,925)
601

p (5,926-6,452)
527

p (6,453-6,798)
346

p (6,799-7,096)
298

p (1-180)

180

p (181-818)
638

p (819-2,762)
1,944

p (2,763-3,262)
500

p (3,263-3,568)
306

p (3,569-3,858)
290

p (3,859-3,941)
83

p (3,942-4,139)
198

P (4,140-4,252)
113

p (4,253-4,391)
139

p (4,392-5,323)
932

p (5,324-5,924)
601

p (5,925-6,451)
527

p (6,452-6,797)
346

p (6,798-7,095)
298

p (1-180)

180

p (181-818)
638

p (819-2,760)
1,942

p (2,761-3,260)
500

P (3,261-3,566)
306

p (3,567-3,856)
290

p (3,857-3,939)
83

p (3,940-4,137)
198

p (4,138-4,250)
113

p (4,251-4,389)
139

p (4,390-5,321)
932

p (5,322-5,922)
601

p (5,923-6,449)
527

p (6,450-6,795)
346

p (6,796-7,093)
298

p (1-180)

180

p (181-818)
638

p (819-2,755)
1,937

p (2,756-3,253)
500

p (3,256-3,561)
306

p (3,562-3,851)
290

p (3,852-3,934)
83

p (3,935-4,132)
198

p (4,133-4,245)
113

P (4,246-4,384)
139

p (4,385-5,310)
926

p (5,311-5,911)
601

p (5,912-6,438)
527

p (6,439-6,784)
346

p (6,785-7,082)
298

p (1-180)

180

p (181-818)
638

p (819-2,740)
1,922

p (2,741-3,240)
500

p (3,241-3,546)
306

p (3,547-3,836)
290

p (3,837-3,919)
83

p (3,920-4,117)
198

p (4,118-4,230)
113

p (4,231-4,369)
139

p (4,370-5,301)
932

p (5,302-5,902)
601

p (5,903-6,429)
527

p (6,430-6,775)
346

p (6,776-7,073)
298
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Table S4: Amino acid sequence similarities among the 14 different
ORFs of SARS-CoV-2 with Bat-CoV, Bat-SL-CoV, Pan-CoV and

SARS-CoVs
Gene Bat- Bat-SL- Pan- SARS-
CoV (%) CoV (%) CoV (%) CoV (%)

Whole genome 98.67 94.35 94.51 82.93

ORFla 98.62 96.94 92.90 80.44

ORF1ab 99 96.73 94.87 86.19

Spike (S) 98.04 83.52 93.87 75.96

3a 98.91 95.27 95.64 72.36

3b 77.27 81.82 90.91 61.11

Envelope (E) 100 100 100 94.74

Membrane (M) 99.52 99.05 98.57 91.43

6 100 93.44 96.72 68.85

7a 99.17 88.52 94.21 85.25

7b 97.67 93.02 90.70 85.37

8 95.87 29.73 95.87 8a: 31.71;
8b: 40.48

Nucleocapsid (N) 99.28 95.70 97.85 90.52

9b 92.78 76.29 93.81 72.45

14 90.41 92.98 96.49 84.21

SARS-CoV-2 shares epitope homology with P. malariae
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>Bat-CoV:

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEALSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELNGIQYGRSGETLGVLVPHVGETPVAYRK
VLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAY TRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHE IAW
YTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSTIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYL
PONAVVKIYCPACHNPEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCYNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEI LOKEKVNINIVGDFKLNEETAT TLASF
SASTSAFVETVKGLDYKTFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSTFSRTLETAQNSVRALQKAATTILDGI SQYSLRLIDAMMETSDLVTNNLVVMAY
ITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWE IVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSI I IGGAKLKALNLGETFVTHSKGLYRKC
VKPKEETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLE IKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVOGYKSVN
ITFELDERIDKVLNEKCSTYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWGMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPL
EFGATSVTPQPEEELEEDWLDDDSQQTVVQEDDSEVNQTTITQSIAEVQPQLEMEPTPVVQTEVNSFSGYLKLTDNVY IKNADIVEEAKKVKPTVVVNAANVY LKHGGGVAGALNKATNN
AMQVESDDY TATNGPLKVGGGCVLSGHNLAKNCLHVVGPNVNRGEDTQLLKSAYENFNQHDVLLAPLLSAGI FGADPVHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQ
KTAEIPKEEVKSSITESKLSVEQRKQVDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVNDIDITFLKKDAPY IVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVP
TDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCMETKATIVST IQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDL
NETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETTSLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKILLS
LKEVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRAEAFEYYHT TDPSFLGRYMSALNHTKKWKY PQVNGLTS IKWADNNCYLATALL
TLOQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMNYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLS YEQLKKGVQT PCTCGKQATQYLVQQOE
SPFVMMSAPPAQYELKHGTFICASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYITTIKPVIYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYP
NASFDNFKFVCDNIKFADDLNQLTGYKKPASREFKVTFFPDLNGDVVAIDYKHY TPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDTQGMDNLAC
EDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDI ILKPANDGLKITEEVGHTDLMAAYVDNSSLT IKKPNELSRVLGLKTLATHGLAAVNSVPWDT IANYAKPFLNKVVSTTTNIVTRCL
NRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSTLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTTATY
CTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMALI INLVOMAPTSAMVRMY IFFASFYYVWKSYVHVV
DGCTSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLOFKRPINPTDQSSYIVDSVTVKNGSTHLYFDKAGQKTYERHSLSHF
VNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSTEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGE
VDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMT PRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALK
GGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKATDGGVTRDIASTDTCFANKHADFDTWESQRGGSY TNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDF
LHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSI IQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTS
GRWVLNNDY YRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVS
FLAHIQWMVMFTPLVPFWITIVYVICISTKHFYWFFSNYLKRRVVENGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDF
SNSGSDVLYQPPQTSITSAVLOSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLL IRKSNHNFLVQAGNVQLRVIGHSMONCVLKLKVDTANPKT
PKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGTFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRW
FLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLONGMNGRT I LGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWS
LFFFVYENAFLPFAMGI IAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWT LMNVLTLVYKV
YYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVEMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLN
TIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMOGAVDINKLCEEMLDNRATLQATIASEFSSLPSYAAFATAQ
EAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNI INNARDGCVPLNI I PLTTAAKLMVVIPDYNTYK
NTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLONNELSPVALRQMSCAAGTTQTACTDDNALAY YNTTKGGRFVLALLSDLODLKWARFPKSDG
TGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESF
GGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYNDKVAGFAKFL
KTNCCRFQEKDEDDNLIDSYFVVKRHTFSNYQHEET I YNLLKDCPAVAKHDFFKFRIDGDMVPHI SRQRLTKY TMADLVYALRHFDEGNCDTLKEILVTYNCCDDDY FNKKDWYDFVENP
DILRVYANLGERVRQALLKTVQFCDAMRDAGIVGVLTLDNQDLNGNWYDFGDFIQTTPGSGVPIVDSYYSLLMPILTLTRALTAESHVDTDLTKPY IKWDLLKYDFTEERLKLFDRYFKY
WDQTYHPNCVNCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNODVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQT
VKPGNFNKDFYDFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQDALFA
YTKRNVIPTITQMNLKYATISAKNRARTVAGVSICSTMTNRQFHOKLLKS IAATRGATVVIGT SKFYGGWHNMLKTVYSDVENPHLMGWDY PKCDRAMPNMLRIMASLVLARKHTTCCSLS
HRFYRLANECAQVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKHVRNLQHRLYECLYRNRDVDTDFVNEFYAYLRKHFSMMILSDDAVVCENST
YASQGLVASIKNFKSVLYYQNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIERFVSLAIDAY PLTKHPNQEYADVFHLYLQYIR
KLHDELTGHMLDMY SVMLTNDNTSRYWEPEFYEAMY TPHTVLQAVGACVLCNSQTSLRCGACTIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSYYCKSHKP
PISFPLCANGQVFGLYKNTCVGSDNVTDFNATATCDWTNAGDY ILANTCTERLKLFAAETLKATEETFKLSYGIATVREVLSDRELHLSWEVGKPRPPLNRNYVETGYRVTKNSKVQIGE
YTFEKGDYGDAVVYRGTTTYKLNVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMQKY STLQGPPGTGKSHFAIGLALYYPSARIVYTACSHAAVDAL
CEKALKYLPIDKCSRIIPARARVECFDKFKVNSTLEQYVFCTVNALPETTADIVVFDEISMATNYDLSVVNARLRAKHYVYIGDPAQLPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMF
LGTCRRCPAEIVDTVSALVYDNKLKAHKDKSAQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRKAVEISPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCN
VNRFNVAITRAKVGILCIMSDRDLYDKLQFTSLEIPRRNVATLQAENVTGLFKDCSKVITGLHPTQAPTHLSVDTKFKTEGLCVDIPGI PKDMTYRRLISMMGFKMNYQVNGY PNMFITR
EEATRHVRAWIGFDVEGCHATREAVGTNLPLOLGFSTGVNLVAVPTGYVDTPNNTDFSRVSAKPPPGDQFKHL I PLMYKGLPWNVVRIKIVQOMLSDTLKNLSDRVVEVLWAHGFELTSMK
YFVKIGPERTCCLCDRRATCFSTASDTYACWHHSIGFDYVYNPFMIDVQQWGFTGNLQSNHDRYCQVHGNAHVASCDAIMTRCLAVHECFVKRVDWT IEYPT IGDELKINAACRKVQHMY
VKAALLADKFPVLHDIGNPKAIKCVPQADVEWKFYDAQPCSDKAYKIEELFYSYATHSDKFTDGVCLFWNCNVDRY PANS IVCRFDTRVLSNLNLPGCDGGSLYVNKHAFHT PAFDKSAF
VNLKQLPFFYYSDSPCESHGKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANE YRLYLDAYNMMI SAGFSLWVYKQFDTYNLWNTFTRLQSLENVAFNVVNKGHFDGQQGEVPVST INN
TVYTKVDGVDVELFENKTTLPVNVAFELWAKRNIKPVPEVKILNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTENICAPLTVFFDGRVNGQVDLFRNARNGVLITEGSVK
GLQPSVGPKQASLNGVTLIGEAVKTQFNYYKKVDGVVQQOLPETYFTQSRNLKEFKPRSQME I DFLELAMDEFIERYKLEGYAFEHIVYGDFSHRQLGGLHLLIGLAKRSKESPLELEDFI
PMDSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEI IKSQDLSVVSKVVKVTIDYTEI SFMLWCKDGHVETEFY PKLQSSQAWQPGVAMPNLYKMORMLLEKCDLONYGDSATLPKGIMMN
VAKYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLI ISDMYDPKTKNVTKENDSKEGFFTY ICGFIQQKLAL
GGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANY IFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLI IR
ENNRVVISSDVLVNNMESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEALSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELNGIQYGRSGETLG
VLVPHVGETPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAY TRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTK
RGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSTIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDEFVKATCEFCG
TENLTKEGATTCGYLPONAVVKIYCPACHNPEVGPEHSLAEYHNESGLKTILRKGGRT IAFGGCVFSYVGCYNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVG
DFKLNEEIAIILASFSASTSAFVETVKGLDYKTFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRALOKAAITILDGISQYSLRLIDAMM
FTSDLVTNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWE IVKFISTCACE TVGGQIVTCAKEIKESVQTFFKLVNKFLALCADST T TGGAKLKALNL
GETFVTHSKGLYRKCVKPKEETGLLMPLKAPKEI IFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLE IKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTF
GDDTVIEVQGYKSVNITFELDERIDKVLNEKCSTYTVELGTEVNEFACVVADAVIKTLOPVSELLTPLGIDLDEWGMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPST
QYEYGTEDDYQGKPLEFGATSVTPQPEEELEEDWLDDDSQQTVVQOEDDSEVNQTTITQS IAEVQPQLEMEPTPVVQTEVNSFSGYLKLTDNVY IKNADIVEEAKKVKPTVVVNAANVYLK
HGGGVAGALNKATNNAMQVESDDY IATNGPLKVGGGCVLSGHNLAKNCLHVVGPNVNRGEDIQLLKSAYENFNQHDVLLAPLLSAGI FGADPVHSLRVCVDTVRTNVYLAVFDKNLYDKL
VSSFLEMKSEKQVEQKTAEI PKEEVKSSITESKLSVEQRKQVDKKIKACVEEVTTTLEETKFLTENLLLY IDINGNLHPDSATLVNDIDI TFLKKDAPY IVGDVVQEGVLTAVVIPTKKA
GGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCMETKATVSTIQRKYKGIKIQEGVVDYGARFYFYT
SKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGOSTQLGIEFLKRGDKSVYYTSNPTTFHL
DGEVITFDNLKILLSLKEVRTIKVETTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRAEAFEYYHTTDPSFLGRYMSALNHTKKWKY PQVNGLTS
TKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMNYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQLKKGVQTP
CTCGKQATQYLVQQESPFVMMSAPPAQYELKHGTFICASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYITTIKPVIYKLDGVVCTEIDPKLDNYYKKDNSY
FTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASREFKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWC IRCLWSTKPVETSNSFD
VLKSEDTQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDI ILKPANDGLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDT IANYAKPFL
NKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTT IAKNTVKSVGKFCLEASFNYLKSPNFSTLINI I IWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGY
REGYLNSTNVTTATYCTGSTPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAY ILFTRFFYVLGLAATMQLFFSYFAVHFISNSWLMWLI INLVQMAPT SAMVRMY TF
FASFYYVWKSYVHVVDGCTSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFD
KAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSTEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSL
DNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMT PRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCAT
TRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEI IGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGEVV
PGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSI IQFPNTYLEGSVRVVTTFDSEYCRH
GTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEY SHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYS
VIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIVYVICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSY



DE GRUYTER SARS-CoV-2 shares epitope homology with P. malariae = V

REAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLOSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQ
NCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGENIDYDCVSFCYMHHMELPTGVHAGTDLEGTEFYGPFVDRQTAQAAGTDTTITVN
VLAWLYAAVINGDRWFLNRFTTTLNDEFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLONGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLT
ILTSLLVLVQSTQWSLFFFVYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGAR
RVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQ
GLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQATIAS
EFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMORKLEKMADQAMTOMYKQARSEDKRAKVTSAMQTMLEF TMLRKLDNDALNNI INNARDGCVPLNIIPLTT
AAKLMVVIPDYNTYKNTCDGTTEFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLONNELSPVALROQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLS
DLODLKWARFPKSDGTGTIYTELEPPCREVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQ
ATITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLOSADAQSFLNGFAVMFVFLVLLPLVSSQCVNLTTR
TQLPPAYTNSSTRGVYYPDKVFRSSVLHLTQDLFLPFFSNVITWFHAIHVSGTNGIKREFDNPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFL
GVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAG
AAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTDSIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSTSFSTFKCYG
VSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSKHIDATEGGNEFNYLYRLFRKSNLKPFERDISTEIYQAGSKPCNGQTGFNCYYPLYRYGFYPTD
GVGYQPYRVVVLSFELLNAPATVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNASNQVAVLYQDVNCTEVP
VAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSRSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTITEILPVSMTKTSVDCTMYICGD
STECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKEFNGLTVLPPLL
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYREFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQALNTLVKQLSSNFGAISSVLNDILSRLD
KVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVEVSNGTHWEVT
QRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLOPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLOELGKYEQY IKWPWY IWLGFIAGLI
AIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYTMDLEFMRIFTLGTVTLKQGEIKDATPSDSVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLA
LSKGVHFICNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQOSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEK
WESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPLMMLTTSFVGILIVMTIVYLTIVMYSFVSEETGTLIVN
SVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLVMADNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVT
LACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKL
GASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVOMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEIDMKIILFLVLITLATCELY
HYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEV-QELYSPIFLIVAAIVFITLCFTLKRKTEMSELSLIDFYLCFLAF
LLFLVLIMLIIFWFSLELQDHNETCHAMKLLVFLGILTTVTAFHQECSLQSCAQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEVGSKSPIQYIDIGNYTVSCSPFTINCQEP
KLGSLVVRCSFYEDFLEYHDVRVVLDFIMSDNGPONQRNAPRITFGGPSDSTGSNONGERSGARPKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATR
RIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLOLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAG
NGSDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKQYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLT
YTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQROKKQQOTVTLLPAADLDDFSKQLQQOSMSSADSTQAMDPKTNEMHPALRLVDPQIQLAVTRMENAVEHD
ONNVGLKVYPIILRLGSPLSLNMARKTLNSLEDKAFRLIPIAVOMTKLATTEELPDEFVVVTVKMLOSCYNFLKEQHCQKASTQKGAEVAVKLLLALHHVVATVQETQLOAAVGELPLLG
WLAMAVMLLLLCCCLTD
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VLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPIEDFQENWNTKHGSGVTRELKRELNGGAY TRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHE TAW
YTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSTIKT IQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLS TLMKCDHCGETSWQTGDFVRATCEFCGTENLTKEGATTCGYL
PONAVVKIYCPACHNPEVGPEHSLAEYHNESGLKTVLRKGGRTIAYGGCVFSYVGCYNKCAYWVPRASANIGCNHTGVVGEGSESLNDNLLEILQKEKVNINIVGDFKLNEEIATILASF
SASTSAFVETVKGLDYKTFKQIVESCGNFKVTKGKAKKGAWNIGEQKSTILSPLYAFASEAARVVRSIFSRTLETAQHSVRVLOKAATTILDGISQYSLRLIDAMMETSDLVTNNLVVMAY
ITGGVVQMTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWE IVKFISTCACEIVGGQIVTCAKE IKESVQTFFKLVNKFLALCADST T IGGAKLKALNLGETFVTHSKGLYRKC
VRSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGVLQPLEQPTNEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVN
ITFELDERIDKVLNEKCSNYTVELGTEVNEFACVVADAVIKTLOPVSELLI PLGIDLDEWSMATYYLFDESGEFKLSSHMYCSFYPPDEDEGEDDCEEEEFEPSTQYEYGTEDDYQGKPL
EFGATSFSSSSQEEEQEEDWLDDDSQDGQETAVEENKI PSVEVPPVLEVESTPVVTETSEVNNETGY LKLTDNVEIKNADIVEEAKKVKPTVVVNAANVY LKHGGGVAGALNKATNNAMQ
VESDKYITTNGPLIVGGSCVLSGHNLAKNCLHVVGPNVNRGEDIQLLKNAYENFNQHEVLLAPLLSAGI FGADPVHSLRVCVETVRTNVYLAVEDKNLYDKLVSSFLEMKSEKQVEQKVA
ENPKEEVKPFFTENKPSVEQRQQAEEKKIKACIEEVTTTLEETKFLTENLLLY IDINGNLHPDSATLVKDIDITFLKKDAPY IVGDVIKEGALTAVVIPTKKAGGTTEMLAKALRKVPTD
NYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNAKQETILGTVSWNLREMLAHAEETRKLMPVCMETKATVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNNLNE
TLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLR
EVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEY YHTTDPSFLGRYMSALNHTKKWKY PQVNGLTSIKWADNNCYLATALLTI
QQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMNYLFQHANLDSCKRVLNVVCKTCGQQQOTTLKGVEAVMYMGTLS YEQLKKGVQT PCMCGKQATQYLVQQESP
FVMMSAPPAQYELKHGTFVCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDGYYKKDNSYFTEQPTIDLVPNQPYPNA
SFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNIWCIRCLWSTKPVETSNSFDVLKLEDTQGMDNLACEV
LKPVSEEVVENPTIQKDILECNVKTTEVVGDI ILKPASDGLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAINSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNR
VCTNYMPYLFTLLLQLCTFTKSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIVIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTVYREGYLNSTNVTIATYCT
GSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLI INLVOMAPISAMVRMY IFFASFYYVWKSYVHVVDG
CTSSTCMMCYKRNRATRVECTT IVNGVRRSFYVYANGGKGFCKLHNWNC INCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGS ITHLY FDKAGQKTYERHSLSHFVN
LDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQOPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKALVATAEAELAKNVSLDNVLSTFISAARQGFVD
SDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMT PRDLGACI DCSARHINAQVAKSHNIALTIWNVKDFMSLSEQLRKQIRSAAKKNNLPFRLTCATTRQVVNVVTTKIALKGG
KIVNNWLKQLIKVTLVFLFIAVIFYLITPVHVMSKHNDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDSWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTINGDFLH
FLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSI IQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGR
WVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVATIIVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFL
AHIQWMVMFTPLVPFWMTIVYVICISTKHFYWFFSNYLKRRVVENGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDT TSYREAACCHLAKAINDFSN
SGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLL IRKSNHNFLVQAGNVQLRVIGHSMONCVLKLKVDTANPKTPK
YKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGTFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFL
NRETTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLONGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTVLTSLLVLVQSTQWSLF
FFVYENAFLPFAMGI IAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDIVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWT LMNVLTLVYKVYY
GNALDQATISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKSSIDAFKLNIK
LLGIGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDT TEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQATASEFSSLPSYAAYATAQEA
YEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMORKLEKMADQAMTOMYKQARSEDKRAKVTSAMOTMLFTMLRKLDNDALNN I INNARDGCVPLNI I PLTTAAKLMVVVPDYGTYKNT
CDGNTFTYASALWEIQQVVDADSKIVQLSEINMDNS PNLAWPLIVTALRANSAVKLONNELSPVALRQMSCAAGTTQTACTDDNALAYYNNSKGGRFVLALLSDHODLKWARFPKSDGTG
TIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLOAGNATEVPANSTVLSFCAFAVDPAKAYKDYLASGGQPITNCVKMLCTHTGTGQATI TVT PEANMDQESFGG
ASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLRNTVCTVCGMWKGYGCSCDQLREPMMQSADASTFLNRVCGVSAARLTPCGTGTSTDVVYRAFDI YNEKVAGFAKFLKT
NCCRFQEKDEEGNLLDSYFVVKRHTMSNYQHEET I YNLVKGCPAVAVHDFFKFRVDGDMVPHI SRORLTKY TMADLVYALRHFDEGNCDTLKEILVTYKCCDDDY FNKKDWYDEVENPDI
LRVYANLGERVRQALLKTVQFCDAMRDAGIVGVLTLDNQDLNGNWYDFGDFVQVAPGCGVPIVDSYYSLLMPILTLTRALAAESHMDADLAKPLIKWDLLKYDFTEERLCLFDRYFKYWD
QTYHPNCINCLDDRCILHCANFNVLEFSTVEPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVK
PGNFNKDFYDFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQDALFAYT
KRNVIPTITQMNLKYAISAKNRARTVAGVSICSTMTNRQFHQOKLLKSIAATRGATVVIGTSKFYGGWHNMLKTVYSDVESPHLMGWDY PKCDRAMPNMLRIMASLVLARKHSTCCNLSHR
FYRLANECAQVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKYVRNLOHRLYECLYRNRDVDQEFVDEFYAYLRKHFSMMILSDDAVVCYNSNYA
AQGLVASIKNFKAVLYYQNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIERFVSLAIDAY PLTKHPNQEYADVFHLYLQY IRKL
HDELTGHMLDMYSVMLTNDNTSRYWEPEFYEAMY TPHTVLQAVGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSYYCKSHKPPT
SFPLCANGQVFGLYKNTCVGSDNVTDFENATATCDWTNAGDY ILANTCTERLKLFAAETLKATEETFKLSYGIATVREVLSDRELHLSWEVGKPRPPLNRNYVFTGYRVTKNSKVQIGEYT
FEKGDYGDAVVYRGTTTYKLNVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMQKYSTLQGPPGTGKSHFATIGLALYYPSARIVYTACSHAAVDALCE
KALKYLPIDKCSRIIPARARVECFDKFKVNSTLEQYVFCTVNALPETTADIVVFDEISMATNYDLSVVNARLRAKHYVY IGDPAQLPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMFLG
TCRRCPAEIVDTVSALVYDNKLKAHKEKSAQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRKAVFISPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCNVN
RENVAITRAKIGILCIMSDRDLYDKLQFTSLEI PRRNVATLQAENVTGLFKDCSKIITGLHPTQAPTHLSVDTKFKTEGLCVDI PGI PKDMTYRRL I SMMGFKMNYQVNGY PNMFITREE
AIRHVRAWIGFDVEGCHATRDAVGTNLPLQLGFSTGVNLVAVPTGYVDTENSTEFTRVNAKPPPGDQFKHLIPLMYKGLPWNVVRIKIVOMLSDTLKGLSDRVVFVLWAHGFELTSMKYF
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TPSKGPAQASVNGVTLIGESVKTQFNYFKKVDGIIQQLPETYFTQSRDLEDFKPRSQMETDFLELAMDEFIERYKLEGYAFEHIVYGDFSHGQLGGLHLLIGLAKRSQDSLLKLEDFIPM
DSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEITIKSQDLSVVSKVVKVTIDYTEISFMLWCKDGHVETEFYPKLQOSSQAWQPGVAMPNLYKMORMLLEKCDLONYGDSATLPKGIMMNVA
KYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLROQWLPTGTLLVDSDLNDFVSDADSTLIGHCATVHTANKWDLIISDMYDPKTKNVTKENDSKEGFFTYICGFIQQKLALGG
SVAVKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIREN
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VPHVGEVPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPIEDFQENWNTKHGSGVTRELKRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRG
VYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKEFDTENGECPNFVFPLNSTIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDEFVRATCEFCGTE
NLTKEGATTCGYLPQNAVVKIYCPACHNPEVGPEHSLAEYHNESGLKTVLRKGGRTIAYGGCVFSYVGCYNKCAYWVPRASANIGCNHTGVVGEGSESLNDNLLEILQKEKVNINIVGDF
KLNEEIATIILASFSASTSAFVETVKGLDYKTFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQHSVRVLOKAAITILDGISQYSLRLIDAMMET
SDLVTNNLVVMAYITGGVVQMTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGE
TEFVTHSKGLYRKCVRSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGVLOQPLEQPTNEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTEGD
DTVIEVQGYKSVNITFELDERIDKVLNEKCSNYTVELGTEVNEFACVVADAVIKTLOPVSELLIPLGIDLDEWSMATYYLFDESGEFKLSSHMYCSFYPPDEDEGEDDCEEEEFEPSTQY
EYGTEDDYQGKPLEFGATSFSSSSQEEEQEEDWLDDDSQDGQETAVEENKIPSVEVPPVLEVESTPVVTETSEVNNFTGYLKLTDNVEIKNADIVEEAKKVKPTVVVNAANVYLKHGGGV
AGALNKATNNAMQVESDKYITTNGPLIVGGSCVLSGHNLAKNCLHVVGPNVNRGEDIQLLKNAYENFNQHEVLLAPLLSAGIFGADPVHSLRVCVETVRTNVYLAVEFDKNLYDKLVSSFL
EMKSEKQVEQKVAENPKEEVKPFFTENKPSVEQRQOAEEKKIKACIEEVTITTLEETKFLTENLLLY IDINGNLHPDSATLVKDIDITFLKKDAPYIVGDVIKEGALTAVVIPTKKAGGTT
EMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNAKQEILGTVSWNLREMLAHAEETRKLMPVCMETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTT
VASLINTLNNLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEV
ITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWA
DNNCYLATALLTIQQIELKFNPPALQODAYYRARAGEAANFCALILAYCNKTVGELGDVRETMNYLFQHANLDSCKRVLNVVCKTCGQOQTTLKGVEAVMYMGTLSYEQLKKGVQIPCMCG
KOATQYLVQQESPFVMMSAPPAQYELKHGTEFVCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDGYYKKDNSYFTEQ
PIDLVPNQPYPNASFDNFKEFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNIWCIRCLWSTKPVETSNSFDVLKL
EDTQGMDNLACEVLKPVSEEVVENPTIQKDILECNVKTTEVVGDIILKPASDGLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAINSVPWDTIANYAKPFLNKVV
STTTNIVTRCLNRVCTNYMPYLFTLLLOQLCTFTKSTNSRIKASMPTTIAKNTVKSVGKFCLEASENYLKSPNFSKLINIVIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTVYREGY
LNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVOMAPISAMVRMY IFFASF
YYVWKSYVHVVDGCTSSTCMMCYKRNRATRVECTTIVNGVRRSEFYVYANGGKGFCKLHNWNCINCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQ
KTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTEFSSTFNVPMEKLKALVATAEAELAKNVSLDNVL
STFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFRLTCATTRQV
VNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFIAVIFYLITPVHVMSKHNDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDSWESQRGGSYTNDKACPLIAAVITREVGEVVPGLP
GTILRTINGDFLHFLPRVEFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCE
RSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIIVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYL
YLTFYLTNDVSFLAHIQWMVMFTPLVPFWMTIVYVICISTKHEYWFFSNYLKRRVVENGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAA
CCHLAKAINDEFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMONCVL
KLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGTFYGPFVDRQTAQAAGTDTTITVNVLAW
LYAAVINGDRWFLNRFTTTLNDENLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLONGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTVLTS
LLVLVQSTQWSLFFFVYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDIVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWT
LMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLP
PKSSIDAFKLNIKLLGIGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQOLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQATIASEFSS
LPSYAAYATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMORKLEKMADQAMTOMYKQARSEDKRAKVTSAMOTMLFTMLRKLDNDALNNI INNARDGCVPLNIIPLTTAAKL
MVVVPDYGTYKNTCDGNTFTYASALWEIQQVVDADSKIVQLSEINMDNSPNLAWPLIVTALRANSAVKLONNELSPVALROQMSCAAGTTQTACTDDNALAYYNNSKGGRFVLALLSDHQD
LKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDPAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITV
TPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGEFTLRNTVCTVCGMWKGYGCSCDQLREPMMQSADASTFLNGFAVMLEFLFLQLALVNSQCVNLTGRTPL
NPAYTNSSQRGVYYPDTIYRSDVLHLTQDYFLPFYSNVSWYYSLTVNNAATKREDNPILDFKDGVYFAATEHSNIIRGWIFGTTLDNTTQSLLIVNNATNVIIKVCNFDFCYDPYLSGYY
HNNKTWSIREFAVYSSAANCTFEYVSKSFMLDISGKGGNFKTLREFVFKNVDGHFKIYSKFTPVNLNRGLPTGFSVLOQPLVELPVSINITKFRTLLAIHRGDPMPNSGWTAFSAAYFVGY
LKPRTFMLKYNENGTITDAVDCALDPLSETKCTLKSLTVQKGIYQTSNFRVQPTQSIVRFPNITNVCPFHKVFNATRFPSVYAWERTKISDCVADYTVLYNSTSEFSTFKCYGVSPSKLID
LCFTSVYADTFLIRFSEVRQVAPGQTGVIADYNYKLPDDFTGCVIAWNTAKQDVGNYFYRSHRKTKLKPFERDLSSDENGVRTLSTYDFNPNVPLEYQATRVVVLSFELLNAPATVCGPK
LSTQLVKNQCVNEFNFNGLKGTGVLTDSSKRFQSFQQFGRDASDFTDSVRDPQTLEILDITPCSFGGVSVITPGTNTSLEVAVLYQDVNCTDVPTAIHADQLTPAWRVYATGTNVEQTQAG
CLIGAEHVNASYECDIPIGAGICASYHTASILRSTSQKSIVAYTMSLGAENSIAYANNSIAIPTNFSISVTTEVMPVSMAKTSVDCTMYICGDSIECSNLLLOQYGSFCTQLNRALTGIAT
EQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDISARDLICAQKEFNGLTVLPPLLTDEMIAAYTAALISGTATAGWTFGAGA
ALQIPFAMQMAYRENGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQQL
IRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPSQEKNFTTAPAICHEGKAHFPREGVEVSNGTHWEVTQRNFYEPQIITTDNTFVSGNCDVVIGI
INNTVYDPLOPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLOQELGKYEQY IKWPWYVWLGFIAGLIAIVMVTILLCCMTSCCSCLKGCCSCGS
CCKFDEDDSEPVLKGVKLHYTMDLFMRIFTLGTVTLKQGEIKDATPSDSVRATATIPIQATLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLEVTVYSHLLLVAA
GLEATFLFLYALAYCLQTVNEFVRIIMRFWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTNPISEDDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQL
STDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPAMEPIYDEPTTTTSVPLMMPTTFEVGILIVMTIVYHTIVMYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAY
CCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLVMAGDNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLY IIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACL
VGLMWLSYFIASFRLFARTRSMWSEFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLN
TDHSSSSDNIALLVOMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKPPTENNCSQLDEEQPMEIDMKIILFLTLIALATCELYHYQECVRGTTVLLKEPCPSGTYEGNS
PFHPLADNKFALTCSSTHFAFACADGTRHTYQLRARSVSPKLFIRQEEVHQELYSPLFLIVAALVFIILCFTIKRKTEMSEFSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETFH
AMKIIFFLVLITLVTGELYHYQECIKGTTVLLKEPCSSGTYEGNSPFHPLADNKFALACFSTQFAFACPDGVRHTFQLRARSVSPKLFTRQEEVQELYSPVFLIVAAIVFIILCFTFKRK
IEMSDNGPONQRSAPRITFGGPSDSTDNSQONGERSGARPKQRRPOQGLPNNTASWETALTQHGKENLTFPRGQGVPINTNSSKDDQIGYYRRATRRIRGGDGKMKELSPRWYFYYLGTGPE
AGLPYGANKEGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDTALALLLLDRLNQLESKVSGKG
QOQQGQOTVTKKSAAEASKKPROQKRTATKQYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYHGAIKLDDKDPQFKDNVILLNKHID
AYKTFPPTEPKKDKKKKADELQALPQROKKQQTVTLLPAADLDDFSKQLQQOSMSGADSTQAMDPKTNVVLPALHLVDPQIQLTITRMEDAVVHDONNAGPKVYPIILRLGSQLSLSMARR
NLDSLEARAFQSTPIVVKMTKLATTEELPDEFVVVTAKMLOSCYNFLKEQHCQKASTQKGAEAAVKLLHAPHHVVATVQETQLQAAVGELLLLEWLAMAVTLLLLCCC

>SARS-CoV:

MESLVLGVNEKTHVQLSLPVLQVRDVLVRGFGDSVEEALSEAREHLKNGTCGLVELEKGVLPQLEQPYVFIKRSDALSTNHGHKVVELVAEMDGIQYGRSGITLGVLVPHVGETPIAYRN
VLLRKNGNKGAGGHSYGIDLKSYDLGDELGTDPIEDYEQNWNTKHGSGALRELTRELNGGAVTRYVDNNFCGPDGYPLDCIKDFLARAGKSMCTLSEQLDY IESKRGVYCCRDHEHE IAW
FTERSDKSYEHQTPFEIKSAKKFDTFKGECPKFVFPLNSKVKVIQPRVEKKKTEGFMGRIRSVYPVASPQECNNMHLSTLMKCNHCDEVSWQTCDFLKATCEHCGTENLVIEGPTTCGYL
PTNAVVKMPCPACQDPEIGPEHSVADYHNHSNIETRLRKGGRTRCFGGCVFAYVGCYNKRAYWVPRASADIGSGHTGITGDNVETLNEDLLEILSRERVNINIVGDFHLNEEVAIILASF
SASTSAFIDTIKSLDYKSFKTIVESCGNYKVTKGKPVKGAWNIGQQRSVLTPLCGFPSQAAGVIRSIFARTLDAANHSTPDLQRAAVTILDGISEQSLRLVDAMVYTSDLLTNSVIIMAY
VTGGLVQQTSQWLSNLLGTTVEKLRPIFEWIEAKLSAGVEFLKDAWE I LKFLITGVFDIVKGQIQVASDNIKDCVKCFIDVVNKALEMCIDQVT TAGAKLRSLNLGEVFTAQSKGLYRQC
IRGKEQLQLLMPLKAPKEVTFLEGDSHDTVLTSEEVVLKNGELEALETPVDSFTNGAIVGTPVCVNGLMLLEIKDKEQYCALSPGLLATNNVFRLKGGAPIKGVTFGEDTVWEVQGYKNV
RITFELDERVDKVLNEKCSVYTVESGTEVTEFACVVAEAVVKTLQPVSDLLTNMGIDLDEWSVATFYLFDDAGEENFSSRMYCSFYPPDEEEEDDAECEEEEIDETCEHEYGTEDDYQGL
PLEFGASAETVRVEEEEEEDWLDDTTEQSEIEPEPEPTPEEPVNQFTGYLKLTDNVAIKCVDIVKEAQSANPMV IVNAANTHLKHGGGVAGALNKATNGAMQKESDDY IKLNGPLTVGGS
CLLSGHNLAKKCLHVVGPNLNAGEDIQLLKAAYENFNSQDILLAPLLSAGIFGAKPLQSLQVCVQTVRTQVY IAVNDKALYEQVVMDYLDNLKPRVEAPKQEEPPNTEDSKTEEKSVVOK
PVDVKPKIKACIDEVTTTLEETKFLTNKLLLFADINGKLYHDSQNMLRGEDMS FLEKDAPYMVGDVITSGDITCVVIPSKKAGGTTEMLSRALKKVPVDEY ITTYPGQGCAGY TLEEAKT
ALKKCKSAFYVLPSEAPNAKEEILGTVSWNLREMLAHAEETRKLMPICMDVRATIMATIQRKYKGIKIQEGIVDYGVRFFFYTSKEPVASTI ITKLNSLNEPLVTMPIGYVTHGFNLEEAAR
CMRSLKAPAVVSVSSPDAVTTYNGYLTSSSKTSEEHFVETVSLAGSYRDWSYSGQRTELGVEFLKRGDKIVYHTLESPVEFHLDGEVLSLDKLKSLLSLREVKT IKVFTTVDNTNLHTQL
VDMSMTYGQQFGPTYLDGADVTKIKPHVNHEGKTFFVLPSDDTLRSEAFEY YHTLDESFLGRYMSALNHTKKWKFPQVGGLTS IKWADNNCYLSSVLLALQQLEVKFNAPALQEAYYRAR
AGDAANFCALILAYSNKTVGELGDVRETMTHLLOHANLESAKRVLNVVCKHCGQKTTTLTGVEAVMYMGTLSYDNLKTGVSIPCVCGRDATQYLVQOESSFVMMSAPPAEYKLQQGTFLC
ANEYTGNYQCGHYTHITAKETLYRIDGAHLTKMSEYKGPVTDVEYKETSYTTTIKPVSYKLDGVTYTETIEPKLDGY YKKDNAYYTEQPTIDLVPTQPLPNASFDNFKLTCSNTKFADDLNQ
MTGFTKPASRELSVTFFPDLNGDVVAIDYRHYSASFKKGAKLLHKPIVWHINQATTKT TFKPNTWCLRCLWSTKPVDTSNSFEVLAVEDTQGMDNLACESQQPTSEEVVENPTIQKEVIE



DE GRUYTER SARS-CoV-2 shares epitope homology with P. malariae = VII

CDVKTTEVVGNVILKPSDEGVKVTQELGHEDLMAAYVENTSITIKKPNELSLALGLKTIATHGIAAINSVPWSKILAYVKPFLGQAAITTSNCAKRLAQRVENNYMPYVEFTLLFQLCTET
KSTNSRIRASLPTTIAKNSVKSVAKLCLDAGINYVKSPKFSKLFTIAMWLLLLSICLGSLICVTAAFGVLLSNFGAPSYCNGVRELYLNSSNVTTMDFCEGSFPCSICLSGLDSLDSYPA
LETIQVTISSYKLDLTILGLAAEWVLAYMLFTKFFYLLGLSAIMQVFFGYFASHFISNSWLMWEFIISIVOMAPVSAMVRMY IFFASFYYIWKSYVHIMDGCTSSTCMMCYKRNRATRVEC
TTIVNGMKRSFYVYANGGRGFCKTHNWNCLNCDTFCTGSTFISDEVARDLSLOQFKRPINPTDQSSYIVDSVAVKNGALHLYFDKAGQKTYERHPLSHFVNLDNLRANNTKGSLPINVIVE
DGKSKCDESASKSASVYYSQLMCQPILLLDQALVSDVGDSTEVSVKMFDAYVDTFSATFSVPMEKLKALVATAHSELAKGVALDGVLSTFVSAARQGVVDTDVDTKDVIECLKLSHHSDL
EVTGDSCNNFMLTYNKVENMTPRDLGACIDCNARHINAQVAKSHNVSLIWNVKDYMSLSEQLRKQIRSAAKKNNIPFRLTCATTRQVVNVITTKISLKGGKIVSTCFKLMLKATLLCVLA
ALVCYIVMPVHTLSIHDGYTNEIIGYKAIQDGVTRDIISTDDCFANKHAGFDAWFSQRGGSYKNDKSCPVVAAIITREIGFIVPGLPGTVLRAINGDFLHFLPRVFSAVGNICYTPSKLI
EYSDFATSACVLAAECTIFKDAMGKPVPYCYDTNLLEGSISYSELRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDAEYCRHGTCERSEVGICLSTSGRWVLNNEHYRALSGVFCGVDA
MNLIANIFTPLVQPVGALDVSASVVAGGIIAILVTCAAYYFMKFRRVEFGEYNHVVAANALLFLMSFTILCLVPAYSFLPGVYSVFYLYLTFYFTNDVSFLAHLOQWFAMESPIVPFWITATL
YVFCISLKHCHWFEFNNYLRKRVMEFNGVTFSTFEEAALCTFLLNKEMY LKLRSETLLPLTQYNRYLALYNKYKYFSGALDTTSYREAACCHLAKALNDFSNSGADVLYQPPQTSITSAVLQ
SGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDTVYCPRHVICTAEDMLNPNYEDLLIRKSNHSFLVQAGNVQLRVIGHSMONCLLRLKVDTSNPKTPKYKFVRIQPGQTFSVLACYNG
SPSGVYQCAMRPNHTIKGSFLNGSCGSVGENIDYDCVSFCYMHHMELPTGVHAGTDLEGKFYGPFVDRQTAQAAGTDTTITLNVLAWLYAAVINGDRWFLNRFTTTLNDENLVAMKYNYE
PLTQDHVDILGPLSAQTGIAVLDMCAALKELLONGMNGRTILGSTILEDEFTPFDVVRQCSGVTFQGKFKKIVKGTHHWMLLTFLTSLLILVQOSTOQWSLFFFVYENAFLPFTLGIMAIAA
CAMLLVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLELADTSLSGYRLKDCVMYASALVLLILMTARTVYDDAARRVWTLMNVITLVYKVYYGNALDQATISMWALVISVTSN
YSGVVTTIMFLARAIVEVCVEYYPLLFITGNTLQCIMLVYCFLGYCCCCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKSSIDAFKLNIKLLGIGGKPCIKVATVQSKMS
DVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMOGAVDINRLCEEMLDNRATLOAIASEFSSLPSYAAYATAQEAYEQAVANGDSEVVLKKLKKS
LNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLETMLRKLDNDALNNI INNARDGCVPLNIIPLTTAAKLMVVVPDYGTYKNTCDGNTFTYASALWEIQQVVD
ADSKIVQLSEINMDNSPNLAWPLIVTALRANSAVKLONNELSPVALRQMSCAAGTTQTACTDDNALAYYNNSKGGREFVLALLSDHQDLKWARFPKSDGTGTIYTELEPPCREVTDTPKGP
KVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDPAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGEC
DLKGKYVQIPTTCANDPVGFTLRNTVCTVCGMWKGYGCSCDQLREPLMQOSADASTFLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYNEKVAGFAKFLKTNCCRFQEKDEEGNLLDSYFV
VKRHTMSNYQHEETIYNLVKDCPAVAVHDFFKFRVDGDMVPHISRQRLTKYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDY FNKKDWYDEVENPDILRVYANLGERVRQSLLKTVQ
FCDAMRDAGIVGVLTLDNQDLNGNWYDFGDFVQVAPGCGVPIVDSYYSLLMPILTLTRALAAESHMDADLAKPLIKWDLLKYDFTEERLCLEDRYFKYWDQTYHPNCINCLDDRCILHCA
NENVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNEFNKDFYDFAVSKGFFKE
GSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLEFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGEFPENKWGKARLYYDSMSYEDQDALFAYTKRNVIPTITQMNLKYAISAK
NRARTVAGVSICSTMTNRQFHOKLLKSIAATRGATVVIGTSKFYGGWHNMLKTVYSDVETPHLMGWDY PKCDRAMPNMLRIMASLVLARKHNTCCNLSHRFYRLANECAQVLSEMVMCGG
SLYVKPGGTSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKYVRNLQHRLYECLYRNRDVDHEFVDEFYAYLRKHFSMMILSDDAVVCYNSNYAAQGLVASIKNFKAVLYYQNN
VFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGAGCEFVDDIVKTDGTLMIERFVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGHMLDMY SVMLTNDN
TSRYWEPEFYEAMYTPHTVLQAVGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSYYCKSHKPPISFPLCANGQVFGLYKNTCVG
SDNVTDENAIATCDWTNAGDYILANTCTERLKLFAAETLKATEETFKLSYGIATVREVLSDRELHLSWEVGKPRPPLNRNYVEFTGYRVTKNSKVQIGEYTFEKGDYGDAVVYRGTTTYKL
NVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMOKYSTLOGPPGTGKSHFAIGLALYYPSARIVYTACSHAAVDALCEKALKYLPIDKCSRIIPARAR
VECFDKFKVNSTLEQYVFCTVNALPETTADIVVFDEISMATNYDLSVVNARLRAKHYVYIGDPAQLPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMFLGTCRRCPAEIVDTVSALVYDN
KLKAHKDKSAQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRKAVFISPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCNVNRENVAITRAKIGILCIMSDR
DLYDKLQFTSLEIPRRNVATLQAENVTGLFKDCSKIITGLHPTQAPTHLSVDIKFKTEGLCVDIPGIPKDMTYRRLISMMGFKMNYQVNGYPNMFITREEAIRHVRAWIGFDVEGCHATR
DAVGTNLPLQLGFSTGVNLVAVPTGYVDTENNTEFTRVNAKPPPGDQFKHLIPLMYKGLPWNVVRIKIVOMLSDTLKGLSDRVVFVLWAHGFELTSMKYFVKIGPERTCCLCDKRATCE'S
TSSDTYACWNHSVGFDYVYNPFMIDVQOWGFTGNLQSNHDQHCQVHGNAHVASCDAIMTRCLAVHECFVKRVDWSVEYPIIGDELRVNSACRKVQHMVVKSALLADKFPVLHDIGNPKAT
KCVPQAEVEWKFYDAQPCSDKAYKIEELFYSYATHHDKFTDGVCLEFWNCNVDRYPANAIVCREFDTRVLSNLNLPGCDGGSLYVNKHAFHTPAFDKSAFTNLKQLPFFYYSDSPCESHGKQ
VVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRQYLDAYNMMISAGEFSLWIYKQFDTYNLWNTFTRLOSLENVAYNVVNKGHFDGHAGEAPVSIINNAVYTKVDGIDVEIFENKTTLPV
NVAFELWAKRNIKPVPEIKILNNLGVDIAANTVIWDYKREAPAHVSTIGVCTMTDIAKKPTESACSSLTVLEDGRVEGQVDLERNARNGVLITEGSVKGLTPSKGPAQASVNGVTLIGES
VKTQFNYFKKVDGIIQQLPETYFTQSRDLEDFKPRSQMETDFLELAMDEFIQRYKLEGYAFEHIVYGDFSHGQLGGLHLMIGLAKRSQDSPLKLEDFIPMDSTVKNYFITDAQTGSSKCV
CSVIDLLLDDFVEIIKSQDLSVISKVVKVTIDYAEISFMLWCKDGHVETFYPKLQASQAWQPGVAMPNLYKMORMLLEKCDLONYGENAVIPKGIMMNVAKYTQLCQYLNTLTLAVPYNM
RVIHFGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPRTKHVTKENDSKEGFFTYLCGFIKQKLALGGSIAVKITEHSWNADLYKLMG
HESWWTAFVTNVNASSSEAFLIGANYLGKPKEQIDGYTMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKENQINDMIYSLLEKGRLI IRENNRVVVSSDILVNNMESLVLG
VNEKTHVQLSLPVLQVRDVLVRGFGDSVEEALSEAREHLKNGTCGLVELEKGVLPQLEQPYVFIKRSDALSTNHGHKVVELVAEMDGIQYGRSGITLGVLVPHVGETPIAYRNVLLRKNG
NKGAGGHSYGIDLKSYDLGDELGTDPIEDYEQNWNTKHGSGALRELTRELNGGAVTRYVDNNFCGPDGYPLDCIKDFLARAGKSMCTLSEQLDYIESKRGVYCCRDHEHETIAWFTERSDK
SYEHQTPFEIKSAKKFDTFKGECPKEVFPLNSKVKVIQPRVEKKKTEGEFMGRIRSVYPVASPQECNNMHLSTLMKCNHCDEVSWQTCDFLKATCEHCGTENLVIEGPTTCGYLPTNAVVK
MPCPACQDPEIGPEHSVADYHNHSNIETRLRKGGRTRCFGGCVFAYVGCYNKRAYWVPRASADIGSGHTGITGDNVETLNEDLLEILSRERVNINIVGDFHLNEEVAIILASFSASTSAF
IDTIKSLDYKSFKTIVESCGNYKVTKGKPVKGAWNIGQQRSVLTPLCGFPSQAAGVIRSIFARTLDAANHSIPDLORAAVTILDGISEQSLRLVDAMVYTSDLLTNSVIIMAYVTGGLVQ
QTSQWLSNLLGTTVEKLRPIFEWIEAKLSAGVEFLKDAWEILKFLITGVFDIVKGQIQVASDNIKDCVKCFIDVVNKALEMCIDQVTIAGAKLRSLNLGEVFIAQSKGLYRQCIRGKEQL
QLLMPLKAPKEVTFLEGDSHDTVLTSEEVVLKNGELEALETPVDSFTNGAIVGTPVCVNGLMLLEIKDKEQYCALSPGLLATNNVFRLKGGAPIKGVIFGEDTVWEVQGYKNVRITFELD
ERVDKVLNEKCSVYTVESGTEVTEFACVVAEAVVKTLQPVSDLLTNMGIDLDEWSVATFYLFDDAGEENFSSRMYCSFYPPDEEEEDDAECEEEEIDETCEHEYGTEDDYQGLPLEFGAS
AETVRVEEEEEEDWLDDTTEQSEIEPEPEPTPEEPVNQFTGYLKLTDNVAIKCVDIVKEAQSANPMVIVNAANIHLKHGGGVAGALNKATNGAMOKESDDY IKLNGPLTVGGSCLLSGHN
LAKKCLHVVGPNLNAGEDIQLLKAAYENFNSQDILLAPLLSAGIFGAKPLQSLQVCVQTVRTQVYIAVNDKALYEQVVMDY LDNLKPRVEAPKQEEPPNTEDSKTEEKSVVQKPVDVKPK
IKACIDEVTTTLEETKFLTNKLLLFADINGKLYHDSQNMLRGEDMSFLEKDAPYMVGDVITSGDITCVVIPSKKAGGTTEMLSRALKKVPVDEY ITTYPGQGCAGYTLEEAKTALKKCKS
AFYVLPSEAPNAKEEILGTVSWNLREMLAHAEETRKLMPICMDVRAIMATIQRKYKGIKIQEGIVDYGVRFFFYTSKEPVASIITKLNSLNEPLVTMPIGYVTHGFNLEEAARCMRSLKA
PAVVSVSSPDAVTTYNGYLTSSSKTSEEHFVETVSLAGSYRDWSYSGQRTELGVEFLKRGDKIVYHTLESPVEFHLDGEVLSLDKLKSLLSLREVKTIKVFTTVDNTNLHTQLVDMSMTY
GQOFGPTYLDGADVTKIKPHVNHEGKTFFVLPSDDTLRSEAFEYYHTLDESFLGRYMSALNHTKKWKEPQVGGLTSIKWADNNCYLSSVLLALQQLEVKFNAPALQEAYYRARAGDAANE
CALILAYSNKTVGELGDVRETMTHLLQHANLESAKRVLNVVCKHCGQKTTTLTGVEAVMYMGTLSYDNLKTGVSIPCVCGRDATQYLVQQESSFVMMSAPPAEYKLOQGTFLCANEYTGN
YOCGHYTHITAKETLYRIDGAHLTKMSEYKGPVTDVFYKETSYTTTIKPVSYKLDGVTYTEIEPKLDGYYKKDNAYYTEQPIDLVPTQPLPNASFDNFKLTCSNTKFADDLNQMTGETKP
ASRELSVTFFPDLNGDVVAIDYRHYSASFKKGAKLLHKPIVWHINQATTKTTFKPNTWCLRCLWSTKPVDTSNSFEVLAVEDTQGMDNLACESQQPTSEEVVENPTIQKEVIECDVKTTE
VVGNVILKPSDEGVKVTQELGHEDLMAAYVENTSITIKKPNELSLALGLKTIATHGIAAINSVPWSKILAYVKPFLGQAAITTSNCAKRLAQRVENNYMPYVFTLLFQLCTFTKSTNSRI
RASLPTTIAKNSVKSVAKLCLDAGINYVKSPKEFSKLFTIAMWLLLLSICLGSLICVTAAFGVLLSNFGAPSYCNGVRELYLNSSNVTTMDFCEGSFPCSICLSGLDSLDSYPALETIQVT
ISSYKLDLTILGLAAEWVLAYMLFTKFFYLLGLSAIMQVFFGYFASHFISNSWLMWEIISIVOMAPVSAMVRMYIFFASFYYIWKSYVHIMDGCTSSTCMMCYKRNRATRVECTTIVNGM
KRSFYVYANGGRGFCKTHNWNCLNCDTFCTGSTFISDEVARDLSLOQFKRPINPTDQSSYIVDSVAVKNGALHLYFDKAGOKTYERHPLSHFVNLDNLRANNTKGSLPINVIVEDGKSKCD
ESASKSASVYYSQLMCQPILLLDQALVSDVGDSTEVSVKMFDAYVDTFSATFSVPMEKLKALVATAHSELAKGVALDGVLSTFVSAARQGVVDTDVDTKDVIECLKLSHHSDLEVTGDSC
NNFMLTYNKVENMTPRDLGACIDCNARHINAQVAKSHNVSLIWNVKDYMSLSEQLRKQIRSAAKKNNIPFRLTCATTRQVVNVITTKISLKGGKIVSTCFKLMLKATLLCVLAALVCYIV
MPVHTLSIHDGYTNEIIGYKAIQDGVTRDIISTDDCFANKHAGFDAWEFSQRGGSYKNDKSCPVVAAIITREIGFIVPGLPGTVLRAINGDFLHFLPRVFSAVGNICYTPSKLIEYSDFAT
SACVLAAECTIFKDAMGKPVPYCYDTNLLEGSISYSELRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDAEYCRHGTCERSEVGICLSTSGRWVLNNEHYRALSGVFCGVDAMNLIANT
FTPLVQPVGALDVSASVVAGGIIAILVTCAAYYFMKFRRVFGEYNHVVAANALLFLMSFTILCLVPAYSFLPGVYSVEYLYLTFYFTNDVSFLAHLOQWFAMFSPIVPFWITAIYVECISL
KHCHWFEFNNYLRKRVMENGVTFSTFEEAALCTFLLNKEMY LKLRSETLLPLTQYNRYLALYNKYKYFSGALDTTSYREAACCHLAKALNDFSNSGADVLYQPPQTSITSAVLQSGFRKMA
FPSGKVEGCMVQVTCGTTTLNGLWLDDTVYCPRHVICTAEDMLNPNYEDLLIRKSNHSFLVQAGNVQLRVIGHSMONCLLRLKVDTSNPKTPKYKEFVRIQPGQTFSVLACYNGSPSGVYQ
CAMRPNHTIKGSFLNGSCGSVGEFNIDYDCVSFCYMHHMELPTGVHAGTDLEGKFYGPFVDRQTAQAAGTDTTITLNVLAWLYAAVINGDRWFLNREFTTTLNDENLVAMKYNYEPLTQDHV
DILGPLSAQTGIAVLDMCAALKELLONGMNGRTILGSTILEDEFTPFDVVRQCSGVTFQGKFKKIVKGTHHWMLLTFLTSLLILVQSTQWSLFFFVYENAFLPFTLGIMATIAACAMLLVK
HKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLELADTSLSGYRLKDCVMYASALVLLILMTARTVYDDAARRVWTLMNVITLVYKVYYGNALDQATISMWALVISVTSNYSGVVTT
IMFLARAIVFVCVEYYPLLFITGNTLQCIMLVYCFLGYCCCCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKSSIDAFKLNIKLLGIGGKPCIKVATVQSKMSDVKCTSV
VLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINRLCEEMLDNRATLQATASEFSSLPSYAAYATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSE
FDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLEF TMLRKLDNDALNNI INNARDGCVPLNIIPLTTAAKLMVVVPDYGTYKNTCDGNTFTYASALWEIQQVVDADSKIVQ
LSEINMDNSPNLAWPLIVTALRANSAVKLONNELSPVALROMSCAAGTTQTACTDDNALAYYNNSKGGRFVLALLSDHQDLKWARFPKSDGTGTIYTELEPPCREVTDTPKGPKVKYLYF
IKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDPAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYV
QIPTTCANDPVGFTLRNTVCTVCGMWKGYGCSCDQLREPLMQSADASTFLNGFAVMFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFLPEYSN
VTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVEFGSTMNNKSQSVIIINNSTNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEY ISDAFSLDVSEKSGNFKHLREF
VFKNKDGFLYVYKGYQPIDVVRDLPSGFNTLKPIFKLPLGINITNFRAILTAFSPAQDIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIYQTSNE
RVVPSGDVVREFPNITNLCPFGEVEFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCEFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLAWNT
RNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNENENGLTGTGVLTPSSKRE
QPFQQFGRDVSDFTDSVRDPKTSEILDISPCAFGGVSVITPGTNASSEVAVLYQDVNCTDVSTATHADQLTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSL
LRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLOQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKOMYKTPTLKYFGGENE'S
QILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMOMAYRFNGIGVTONVLYENQKQT
ANQFNKAISQIQESLTTTSTALGKLQODVVNQONAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDEC
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GKGYHLMSFPQAAPHGVVEFLHVTYVPSQERNFTTAPAICHEGKAYFPREGVEVENGTSWEITQRNFFSPQIITTDNTFVSGNCDVVIGIINNTVYDPLOPELDSFKEELDKYFKNHTSPD
VDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLOQELGKYEQYIKWPWYVWLGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHY TMDLFMRFEFTL
RSITAQPVKIDNASPASTVHATATIPLOASLPFGWLVIGVAFLAVFQSATKIIALNKRWQLALYKGFQFICNLLLLFVTIYSHLLLVAAGMEAQFLYLYALIYFLQCINACRIIMRCWLC
WKCKSKNPLLYDANYEFVCWHTHNYDYCIPYNSVTDTIVVTEGDGISTPKLKEDYQIGGYSEDRHSGVKDYVVVHGYFTEVYYQLESTQITTDTGIENATFFIFNKLVKDPPNVQIHTIDG
SSGVANPAMDPIYDEPTTTTSVPLMMPTTLFAGTHITMTTVYHITVSQIQLSLLKVTAFQHONSKKTTKLVVILRIGTQVLKTMSLYMAISPKFTTSLSLHKLLOQTLVLKMLHSSSLTSL
LKTHRMCKYTQSTALQELLIQOWIQFMMSRRRLLACLCKHKKVSTNLCTHSFRKKQVRMYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPTVYVYSRV
KNLNSSEGVPDLLVMADNGTITVEELKQLLEQWNLVIGFLFLAWIMLLOQFAYSNRNRFLYIIKLVFLWLLWPVTLACFVLAAVYRINWVTGGIATIAMACIVGLMWLSYFVASFRLFARTR
SMWSEFNPETNILLNVPLRGTIVTRPLMESELVIGAVIIRGHLRMAGHSLGRCDIKDLPKEITVATSRTLSYYKLGASQRVGTDSGFAAYNRYRIGNYKLNTDHAGSNDNIALLVOMFHLV
DFQVTIAEILIIIMRTFRIAIWNLDVIISSIVRQLFKPLTKKNYSELDDEEPMELDYPMKIILFLTLIVEFTSCELYHYQECVRGTTVLLKEPCPSGTYEGNSPFHPLADNKFALTCTSTH
FAFACADGTRHTYQLRARSVSPKLFIRQEEVQQOELYSPLFLIVAALVFLILCFTIKRKTEMNELTLIDFYLCFLAFLLFLVLIMLIIFWFSLEIQDLEEPCTKVMKLLIVLTCISLCSCI
CTVVQRCASNKPHVLEDPCKVQHMCLKILVRYNTRGNTYSTAWLCALGKVLPFHRWHTMVQTCTPNVTINCQDPAGGALIARCWY LHEGHQTAAFRDVLVVLNKRTNMSDNGPQSNQRSA
PRITFGGPTDSTDNNONGGRNGARPKQRRPQGLPNNTASWFTALTQHGKEELRFPRGQGVPINTNSGPDDQIGYYRRATRRVRGGDGKMKELSPRWYFYYLGTGPEASLPYGANKEGIVW
VATEGALNTPKDHIGTRNPNNNAATVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRGNSRNSTPGSSRGNSPARMASGGGETALALLLLDRLNQLESKVSGKGQQQOGOTVTKKSAA
EASKKPRQKRTATKQYNVTQAFGRRGPEQTQGNFGDQDLIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYHGAIKLDDKDPQFKDNVILLNKHIDAYKTFPPTEPKKDK
KKKTDEAQPLPQRQKKQPTVTLLPAADMDDFSRQLONSMSGASADSTQAMDPNQTNVVPPALHLVDPQIQLTITRMEDAMGQGONSADPKVYPIILRLGSQLSLSMARRNLDSLEARAFQ
STPIVVOQMTKLATTEELPDEFVVVTAKMLPPCYNFLKEQHCQKASTQREAEAAVKPLLAPHHVVAVIQEIQLLAAVGEILLLEWLAEVVKLPSRYCC
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MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVF IKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRK
VLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHETAW
YTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNST IKT IQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLS TLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYL
PONAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANI GCNHTGVVGEGSEGLNDNLLEI LQKEKVNINIVGDFKLNEETAT ILASF
SASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNTGEQKSILSPLYAFASEAARVVRSTFSRTLETAQNSVRVLQKAATTILDGI SQYSLRLIDAMMFTSDLATNNLVVMAY
ITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWE IVKFISTCACE IVGGQIVTCAKEIKESVQTFFKLVNKFLALCADST I IGGAKLKALNLGETFVTHSKGLYRKC
VKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLE IKDTEKYCALAPNMMVTNNT FTLKGGAPTKVTFGDDTVIEVQGYKSVN
ITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPL
EFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVY IKNADIVEEAKKVKPTVVVNAANVY LKHGGGVAGALNKATN
NAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGI FGADPTHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVE
OKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLY IDINGNLHPDSATLVSDIDITFLKKDAPY IVGDVVQEGVLTAVVIPTKKAGGT TEMLAKALRKV
PTDNYITTYPGQGLNGY TVEEAKTVLKKCKSAFYILPSTISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKATVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLND
LNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVI TFDNLKTLL
SLREVRT IKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKY PQVNGLTSTKWADNNCYLATAL
LTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQOQQTTLKGVEAVMYMGTLSYEQFKKGVQT PCTCGKQATKYLVQQ
ESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTET DPKLDNY YKKDNSYFTEQPIDLVPNQPY
PNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHY TPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWC IRCLWSTKPVETSNSFDVLKSEDAQGMDNLA
CEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDI ILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDT IANYAKPFLNKVVSTTTNIVTRC
LNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINI I IWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIAT
YCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAY ILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWL I INLVQMAPTSAMVRMY IFFASFYYVWKSYVHV
VDGCNSSTCMMCYKRNRATRVECTT IVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSY IVDSVTVKNGS THLY FDKAGQKTYERHSLSH
FVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQG
FVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMT PRDLGACTIDCSARHINAQVAKSHNTALTWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIAL
KGGKIVNNWLKQLIKVTLVFLFVAATIFYLITPVHVMSKHTDFSSEIIGYKATDGGVTRDIASTDTCFANKHADFDTWESQRGGS Y TNDKACPLIAAVITREVGFVVPGLPGTILRTTNGD
FLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECT I FKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSI IQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVST
SGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEY SHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDV
SFLAHIQWMVMETPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMY LKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALND
FSNSGSDVLYQPPQTSITSAVLOSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMONCVLKLKVDTANPK
TPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTT I TVNVLAWLYAAVINGDR
WFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRT I LGSALLEDEFTPFDVVRQCSGVTFQSAVKRT IKGTHHWLLLTILTSLLVLVQSTQW
SLFFFLYENAFLPFAMGT IAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLI LMTARTVYDDGARRVWTLMNVLTLVYK
VYYGNALDQATSMWALIISVTSNYSGVVTTVMFLARGIVEMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSTDAFKL
NIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDI LLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLOATASEFSSLPSYAAFATA
QEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMORKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLEFTMLRKLDNDALNNT INNARDGCVPLNT I PLTTAAKLMVVIPDYNTY
KNTCDGTTFTYASALWEIQQVVDADSKIVQLSETSMDNSPNLAWPLIVTALRANSAVKLONNELSPVALRQMSCAAGT TQTACTDDNALAY YNTTKGGRFVLALLSDLODLKWARFPKSD
GTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANS TVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQES
FGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNRVCGVSAARLTPCGTGTSTDVVYRAFDI YNDKVAGFAKFE
LKTNCCRFQEKDEDDNLIDSYFVVKRHTFSNYQHEET I YNLLKDCPAVAKHDFFKFRIDGDMVPHI SRORLTKY TMADLVYALRHFDEGNCDTLKEILVTYNCCDDDY FNKKDWYDEVEN
PDILRVYANLGERVRQALLKTVQFCDAMRNAGIVGVLTLDNQDLNGNWYDFGDFIQTTPGSGVPVVDSYYSLLMPILTLTRALTAESHVDTDLTKPY IKWDLLKYDFTEERLKLFDRYFK
YWDQTYHPNCVNCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQ
TVKPGNFNKDFYDFAVSKGFFKEGSSVELKHFFFAQDGNAATSDYDYYRYNLPTMCDIRQLLEFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGF PFNKWGKARLYYDSMSYEDQDALF
AYTKRNVIPTITQMNLKYATSAKNRARTVAGVSICSTMTNRQFHQKLLKS IAATRGATVVIGT SKFYGGWHNMLKTVYSDVENPHLMGWDY PKCDRAMPNMLRIMASLVLARKHTTCCSL
SHRFYRLANECAQVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKYVRNLQHRLYECLYRNRDVDTDFVNEFYAY LRKHFSMMI LSDDAVVCENS
TYASQGLVASIKNFKSVLYYQNNVEMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIERFVSLAI DAY PLTKHPNQEYADVFHLYLQY I
RKLHDELTGHMLDMY SVMLTNDNTSRYWEPEFYEAMY TPHTVLQAVGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSYYCKSHK
PPISFPLCANGQVFGLYKNTCVGSDNVTDFNATATCDWTNAGDY I LANTCTERLKLFAAETLKATEETFKLSYGTIATVREVLSDRELHLSWEVGKPRPPLNRNYVFTGYRVTKNSKVQIG
EYTFEKGDYGDAVVYRGTTTYKLNVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMQKYSTLQGPPGTGKSHFATGLALYYPSARIVYTACSHAAVDA
LCEKALKYLPIDKCSRIIPARARVECFDKFKVNSTLEQYVFCTVNALPETTADIVVFDEI SMATNYDLSVVNARLRAKHYVY IGDPAQLPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDM
FLGTCRRCPAEIVDTVSALVYDNKLKAHKDKSAQCFKMFYKGVITHDVSSATINRPQIGVVREFLTRNPAWRKAVETSPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSC
NVNRFNVAITRAKVGILCIMSDRDLYDKLQFTSLEI PRRNVATLQAENVTGLFKDCSKVITGLHPTQAPTHLSVDTKFKTEGLCVDI PGIPKDMTYRRLI SMMGFKMNYQVNGY PNMFIT
REEATRHVRAWIGFDVEGCHATREAVGTNLPLQLGFSTGVNLVAVPTGYVDTPNNTDFSRVSAKPPPGDQFKHL I PLMYKGLPWNVVRIKIVOMLSDTLKNLSDRVVEVLWAHGFELTSM
KYFVKIGPERTCCLCDRRATCFSTASDTYACWHHSIGFDYVYNPFMIDVQOWGFTGNLOSNHDLYCQVHGNAHVASCDAIMTRCLAVHECFVKRVDWT IEYPTIGDELKINAACRKVQHM
VVKAALLADKFPVLHDIGNPKAIKCVPQADVEWKFYDAQPCSDKAYKIEELFYSYATHSDKFTDGVCLFWNCNVDRY PANS IVCRFDTRVLSNLNLPGCDGGSLYVNKHAFHT PAFDKSA
FVNLKQLPFFYYSDSPCESHGKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRLYLDAYNMMI SAGFSLWVYKQFDTYNLWNTFTRLQSLENVAFNVVNKGHFDGQQGEVPVSTIN
NTVYTKVDGVDVELFENKTTLPVNVAFELWAKRNIKPVPEVKILNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSV
KGLQPSVGPKQASLNGVTLIGEAVKTQFNYYKKVDGVVQQLPETYFTQSRNLQEFKPRSQME I DFLELAMDEF IERYKLEGYAFEHIVYGDFSHSQLGGLHLLIGLAKRFKESPFELEDF
IPMDSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEI IKSQDLSVVSKVVKVTIDYTEISFMLWCKDGHVETFY PKLQSSQAWQPGVAMPNLYKMQORMLLEKCDLONYGDSATLPKGIMM
NVAKYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDL I ISDMYDPKTKNVTKENDSKEGFFTY ICGFIQQKLA
LGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANY IFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLT I
RENNRVVISSDVLVNNMESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVE LVAELEGIQYGRSGETL
GVLVPHVGEIPVAYRKVLLRKNGNKGAGGHS YGADLKSFDLGDELGTDPYEDFQENWNTKHS SGVTRELMRELNGGAY TRYVDNNFCGPDGY PLECTKDLLARAGKASCTLSEQLDFIDT
KRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNST IKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGET SWQTGDFVKATCEFC
GTENLTKEGATTCGYLPQONAVVKIYCPACHNSEVGPEHSLAEYHNESGLKT I LRKGGRT IAFGGCVFSYVGCHNKCAYWVPRASANTGCNHTGVVGEGSEGLNDNLLE I LQKEKVNINIV
GDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAM
MFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWE IVKFISTCACETVGGQIVTCAKETKESVQTFFKLVNKFLALCADST I IGGAKLKALN
LGETFVTHSKGLYRKCVKSREETGLLMPLKAPKET IFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLE IKDTEKYCALAPNMMY TNNTFTLKGGAPTKVT
FGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPS
TQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELT PVVQT IEVNSFSGYLKLTDNVY IKNADIVEEAKKVKPTVVVNAANVY
LKHGGGVAGALNKATNNAMQVESDDY IATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGI FGADPTHSLRVCVDTVRTNVYLAVFDKNLYD



DE GRUYTER SARS-CoV-2 shares epitope homology with P. malariae =— X

KLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLY IDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTK
KAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYF
YTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTE
HLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKY PQVNGL
TSIKWADNNCYLATALLTLOQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQ
IPCTCGKQATKYLVQQOESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDN
SYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNS
FDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDI ILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKP
FLNKVVSTTTNIVTRCLNRVCTNYMPYFEFTLLLOQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINITIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCT
GYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLI INLVQMAPISAMVRMY
IFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSEFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLOQFKRPINPTDQSSYIVDSVTVKNGSIHLY
FDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMEDAYVNTFSSTENVPMEKLKTLVATAEAELAKNV
SLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDEFMSLSEQLRKQIRSAAKKNNLPFKLTC
ATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLEFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWESQRGGSYTNDKACPLIAAVITREVGE
VVPGLPGTILRTTNGDFLHFLPRVEFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYC
RHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGV
YSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMY LKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTT
SYREAACCHLAKALNDEFSNSGSDVLYQPPQTSITSAVLOSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHS
MONCVLKLKVDTANPKTPKYKFVRIQPGQTEFSVLACYNGSPSGVYQCAMRPNEFTIKGSFLNGSCGSVGENIDYDCVSFCYMHHMELPTGVHAGTDLEGNEYGPFVDRQTAQAAGTDTTIT
VNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLONGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLL
LTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDG
ARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMN
SQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAT
ASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQOMYKQARSEDKRAKVTSAMQTMLEFTMLRKLDNDALNNI INNARDGCVPLNIIPL
TTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLONNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGREFVLAL
LSDLODLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLOAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGT
GQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAVMFVFLVLLPLVSSQCVNLT
TRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVIWFHAIHVSGTNGTKREDNPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDP
FLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWT
AGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKC
YGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGENCYFPLQSYGEFQP
TNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNENENGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTE
VPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTNFTISVITEILPVSMTKTSVDCT
MYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKENGLT
VLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRENGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQALNTLVKQLSSNFGAISSVLND
ILSRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVEFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVEVSNG
THWEVTORNFYEPQIITTDNTEFVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQY IKWPWYIWLG
FIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKEFDEDDSEPVLKGVKLHYTMDLFMRIFTIGTVTLKQGEIKDATPSDEVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLK
KRWQLALSKGVHEFVCNLLLLEVTVYSHLLLVAAGLEAPFLYLYALVYFLOSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQI
GGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPLMMPTIFFAGILIVTITIVYLTIVMYSEFVSEET
GTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLVMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFL
WLLWPVTLACEFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSENPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSR
TLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVOMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEIDMKIILFLALIT
LATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTEMIELSLIDEY
LCFLAFLLFLVLIMLIIFWFSLELQDHNETCHAMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCSPET
INCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDEFIMSDNGPQNQRNAPRITFGGPSDSTGSNONGERSGARSKQRRPQGLPNNTASWETALTQHGKEDLKFPRGQGVPINTNSSPDDQIGY
YRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGI IWVATEGALNTPKDHIGTRNPANNAAIVLQLPOQGTTLPKGEFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTS
PARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQOGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTP
SGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQROKKQQTVTLLPAADLDDFSKQLOQSMSSADSTQAMDPKISEMHPALRLVDPQIQLAVTRME
NAVGRDONNVGPKVYPIILRLGSPLSLNMARKTLNSLEDKAFQLTPIAVOMTKLATTEELPDEFVVVTVKMLOSCYNFLKEQHCQKASTOQKGAEAAVKPLLVPHHVVATVQEIQLQAAVG
ELLLLEWLAMAVMLLLLCCCLTD

>Pan-CoV:

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEALSEARQHLNDGTCGLVDVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVE LVAELDGVQYGRSGETLGVLVPHVGETPVAYRK
VLLRKNGNKGAGGHSYGADLKSYDLGDELGTDPYEDFQDNWNTKHGSGVTRELMRELNGGAY TRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHE TAW
YTERSDKSYELQTPFEIKLAKKFDNFTGECPNFVFPLNSTIKT IQPRVEKKKLDGFMGRIRSVYPVASPNECNQMYLSTLMKCEHCSETSWQTGDFLKATCEFCGTENQVKEGPTTCGYL
PONAVVKIYCPACHNPEIGPEHSLAEYHNESGIKTTLRKGGRTKAFGGCVFSYVGCHNKCAYWVPRAAANVGCNHTGVVGEGSESLNDNLLEILPKEKVNINIVGDFKLNEEIATILASF
SASTSAFVETVKGLDYKSFKQIVESCGNFKVTKGKAKKGAWNIGEPKSILSPLYAFPSEAARVVRSIFSRTLETAQHSVRVLOKAATTILDGISQYSLRLIDAMMFTSDFATDNLVVMAY
VTGGVVQMTTQWLTNIFGTVYEKLKPILDWLEEKFKEGIEFLRDGWE IVKFISTCACEI IGGQIVTCAKE IKDSVQTFFKLVNKFLALCADST I IGGAKLKALNLGETFVAHSRGLYKKC
VKSRGDSGLLMPLKAPKEVIFLDGETLPTEVLSEEVILKTGELQPLEEPTAQAVEAPLVGTPVCINGFMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKNVN
ITFELDERVDKVLNEKCSNYTVELGTNVNELACVVADAVIKTLQPVSELLTPLGIDLDEWGIATYYLFDESGEYTLSSRMYCSFYPPDEDYEEEYSEEEQPEQPTQYEYGTESDYKGLPL
EFGASSVQQQEEQEEDWLETEAEVVEQEVTPTEQEEELPITEIVPAVEQTTVVELEWNNETGY LKLTDNVSIKNADIVEEAKKVKPTVVVNAANVY LKHGGGVAGALNKATNNAMQOVESD
DYIARNGPLNVGGSCLLNGHNLAKNCLHVVGPNLNKGEDIQLLKVAYENFNHHEKLLAPLLSAGIFGAQPIQSLKVCIETVRTQVFLAVFDKDLYEELVASFLEMKSETKVONLAEI PKD
EVKFITENKPSVEQSTKEEPKKVKPCIEEVTTTLEETKFLTENLLLYIDINGNLHPDSASLVKDIDITFLKKDAPYIVGDIITSGNLTTVVIPTKKAGGTTEMLAKALRKVPTDHY ITTY
PGQGCVGYTIEEAKTALKKSKSAYYVLPSIIPNKKEEILGTVSWNLREMLAHAEETRKLMPICMETKAIMS TVQRKYKGIKIQEGVVDYGVRFYFYTSKTPVATLIATLNSLGETLVTMP
LGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTELGIEFLKRGDKIVYYTTSKPITFHMDGEVINIDSLKTLLALREVKT T
KVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHDGKTFYVLPNDDTLRGEAFEY YHTTDESFLGRYMSALNHTKKWKY PQVNGLTSIKWADNNCYLATALLTLQQIEL
KFNPPALQDAYYRARAGDAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQLKKGVPVPCVCGKQATQYLVQQOESPFVMMS
APPAEYKLKHGTFLCASEYTGNYQCGHYKHITSKETLYGIDGALLTKSSEYKGPITDVFYKENSYTTTIKPIVYKLDGVVCTEIDPKLDNYYKKDNAYFTEQPTIDLVPTQPYPNASFDNF
KFVCDNIKFADDLNQMSGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNTTNKATYKPNTWCIRCLWSTKPVETSNSFDVLOSEDTQGMDNLACEDIKLVS
EEVVETPTIQKDIVECDVKTTEVVGDVILKPAQDGVKITEEVGHEDLMAAYVDNTSLTIKKPNELSVMLGLKTLKTHGLAAVNSVPWDTIVTYAKPFLNKVTSVAASGVARCLNRICVNY
MPYFFTLLLOFCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLITIIVWFLLLSVCLGSLIYSSAALGVLMSNLGMPSYCTGYREGYLNSTNVTTATYCTGSIPC
SVCLSGMDSLDAYPALETIQVTISSFKWDLTAFGI IAEWCLAYILFTRFFYVLGLAAIMOLFFSYFAVHFISNSWLMWL I INLVQMAPTSAMVRMY IFFASFYYVWKSYVHVVDGCTSST
CMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYVVDSVAVKNGSLHLY FDKAGQKTYERHSLSHFVNLDNLR
ANNTKGSLPINVIVFDGKSKCEESSAKAASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMDKLKTLIATAEAELAKNVSLDNVLSTFISAARQGFVDSDVET
KDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACTIDCSARHINAQVAKSHNISLIWNIKDFMSLSEQLRKQTRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKFVTN
WFKYLLKATLVCVVIACVFYLITPVHVMTKHTDFASEIIGYKAIDGGVTRDISSNDTCFANKHADFDTWEFSQRGGSYTNDKACPFVAAVITRDVGFVVPGLPGTILRT TNGDFLHFLPRV
FSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDAAGKPVPYCYDTNVLEGSVPYESLRPDTRYVLMDGSI IQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGICVSTSGRWVLNN
DYYRSLPGVFCGVDSVNLLTNMFTPLIQPIGALDISASIVAGGLVAIFVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHVQW
MVMFTPLVPFWITIVYVICISTKHCYWFFSNYLRRRVVENGTSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDV
LYQPPQTSITSAVFQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMONCVLKLKVDTANPKTPKYKFVR
TQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGTFYGPFVDRQTAQAAGTDTTITINVLAWLYAAVINGDRWEFLNRETT
TLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLONGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSATKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFVYE
NAFLPFALGIIAMSAFAMMFVKHKHAFLCLFLLPSFATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVMLLILMTARTVYDDGARRVWTLMNVLTLVYKVY YGNALD
OAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPILFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVG
GKPCIKVATVQSKMSDVKCTSVVLLSVLOQLRVESSSKLWAQCVQLHNDI LLAKDT TEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQATASEFSSLPSYAAFATAQEAYEQAV
ANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVT SAMQTMLFTMLRKLDNDALNNI INNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTT
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FTYASALWEIQQVVDADSKIVQLSEISMDNSPNIAWPLIVTALRANSAVKLONNELSPVALROMSCAAGTTQTACTDDNALAYYNTSKGGRFVLALLSDLQDLKWARFPKTDGTGTIYTE
LEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAT TVT PEANMDQESFGGASCCL
YCRCHIDHPNPKGYCELKGKYVQIPTTCANDPVGEFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAVTPCGTGTSTDVVYRAFDI YNEKVAGFAKFLKTNCCRFQEKDED
GNLIDSYFIVKRHTFSNYQHEETIYNLLKDCPAVAKHDFFKFRIDGDMVPHISRQRLTKYTMADLVYALRHFDEGNCDTLKEILVTYNCCADDY FNKKDWYDFVENPDI LRVYANLGERV
RQALLKTVQFCDAMRDAGIVGVLTLDNQDLNGNWYDFGDFIQTTPGSGVPVVDSYYSLLMPILTLTRALTAESHVDTDLTKPYVKWDLLKY DFTEERLKLFDRYFKYWDQTYHPNCVNCL
DDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRT TCFSVAALTNNVAFQTVKPGNFNKDEFYDF
AVSKGFFKEGSSVELKHFFFAQDGNAATSDYDYYRYNLPTMCDIRQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQDALFAYTKRNVIPTITQM
NLKYATSAKNRARTVAGVSICSTMTNRQFHQKLLKS TAATRGATVVIGTSKFYGGWNNMLKTVYSDVENPHLMGWDY PKCDRAMPNMLRIMASLVLARKHT TCCSLSHRFYRLANECAQV
LSEMVMCGGSLYVKPGGTSSGDATTAYANSVENICQAVTANVNALLSTDGNKIADKY IRNFQHRLYECLYRNRDVDTDFVNEFYAYLRKHFSMMI LSDDAVVCENSTYASQGLVASTKNF
KSVLYYQNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSSILGAGCFVDDIVKTDGTLMIERFVSLAIDAY PLTKHPNQEYADVFHLYLQY IRKLHDEFTGHMLDM
YSVMLTNDNTSRYWEPEFYEAMYTPHTVLQAVGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSY YCKSHKPPISFPFCANGOVE
GLYKNTCVGSDNVTDFNAIATCDWTNAGDY ILANTCTERLKLFAAETLKATEETFKLSYGIATVREVLSDRELHLSWEVGKPRPPLNRNYVFTGYRVTKNSKVQIGEYTFEKGDYGDAVYV
YRGTTTYKLNVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMOKYSTLQGPPGTGKSHFATGLALYYPSARIVYTACSHAAVDALCEKALKYLPIDKC
SRIIPARARVECFDKFKVNSTLEQYVFCTVNALPETTADIVVFDEISMATNYDLSVVNARLRAKHYVY IGDPAQLPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMFLGTCRRCPAEIVD
TVSALVYDNKLKAHKDKSDQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRKAVFISPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCNVNRENVAT TRAKYV
GILCIMSDRDLYDKLQFTSLEIPRRNVATLQAENVTGLFKDCSKVITGLHPTQAPTHLSVDTKFKTEGLCVDI PGI PKDMTYRRLISMMGFKMNYQVNGY PNMF I TREEATKHVRAWVGE
DVEGCHATREAVGTNLPLQOLGFSTGVNLVAVPTGYVDTPNTTDFSRVSAKPPPGDQFKHLI PLMYKGLPWNIVRIKIVQMLSDTLKNLSDRVVEVLWAHGFELTSMKYFVKIGPERTCCL
CDKRATCFCTASDTYACWHHSVGFDYVYNPFMIDVQOWGFTGNLQSNHDLYCQVHGNAHVASCDAIMTRCLAVHECFVKRVDWT IEYPT IGDELKINAACRKVQHMVVKAALLADKFPVL
HDIGNPKAIKCVPQADTDWKFYDAQPCSDKAYKIEELFYSYATHSDKFKDGVCLFWNCNVDRY PANATVCRFDTRVLSNLNLPGCDGGSLYVNKHAFHT PAFDKSAFVNLKQLPFFYYSD
SPCESHGKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRLYLDAYNMMI SAGFSFWVYKQFDTYNLWNTFTRLQSLENVAFNVVNKGHFDGQQGETPVSTVNNTVYTKVDGVDVEL
FENKTTLPVNVAFELWAKRNIKPVPEVKILNNLGVDIAANTVIWDYKREAPAHVSTIGVCTMTDIAKKS TETVCAPLTVLFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASL
NGVTLIGEAVKTQFNYYKKVDGVVQQLPETYFTQSRNLQEFKPRSQME I DFLELAMDEFIERYKLEGYAFEHIVYGDFSHSQLGGLHLL IGLAKRSKDSPLELEDF I PMDSTVKNYFITD
AQTGSSKCVCSVIDLLLDDFVEIIKSQDLSVVSKVVKVTIDYTEISFMLWCKDGHVETFY PKLQOSSQAWQPGVAMPNLYKMQRMLLDKCDLONYGDAATLPKGIMMNVAKY TQLCQYLNT
LTLAVPYNMRVIHFGAGSDKGVAPGTAVFRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLI ISDMYDPKTKNVTKENDSKEGFFTY ICGFIQQKLALGGSVAIKITEHSW
NADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANY I FWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMS LKEGQINDMI LSFLSKGRLI IRENNKVVISSDVLY
NNMESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEALSEARQHLNDGTCGLVDVEKGVLPQLEQPYVF TKRSDARTAPHGHVMVELVAELDGVQYGRSGETLGVLVPHVGETPVAY
RKVLLRKNGNKGAGGHSYGADLKSYDLGDELGTDPYEDFQDNWNTKHGSGVTRELMRE LNGGAY TRYVDNNFCGPDGY PLEC TKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHET
AWYTERSDKSYELQTPFEIKLAKKFDNFTGECPNFVFPLNST IKT IQPRVEKKKLDGFMGRIRSVY PVASPNECNQMYLSTLMKCEHCSETSWQTGDFLKATCEFCGTENQVKEGPTTCG
YLPONAVVKIYCPACHNPEIGPEHSLAEYHNESGIKTTLRKGGRTKAFGGCVFSYVGCHNKCAYWVPRAAANVGCNHTGVVGEGSESLNDNLLEILPKEKVNINIVGDFKLNEEIATILA
SFSASTSAFVETVKGLDYKSFKQIVESCGNFKVTKGKAKKGAWNIGEPKSILSPLYAFPSEAARVVRSIFSRTLETAQHSVRVLQKAAITILDGISQYSLRLIDAMMEFTSDFATDNLVVM
AYVTGGVVQMTTQWLTNIFGTVYEKLKPILDWLEEKFKEGIEFLRDGWEIVKFISTCACET IGGQIVTCAKEIKDSVQTFFKLVNKFLALCADST I IGGAKLKALNLGETFVAHSRGLYK
KCVKSRGDSGLLMPLKAPKEVIFLDGETLPTEVLSEEVILKTGELQPLEEPTAQAVEAPLVGTPVCINGFMLLETKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKN
VNITFELDERVDKVLNEKCSNYTVELGTNVNELACVVADAVIKTLQPVSELLTPLGIDLDEWGIATYYLFDESGEYTLSSRMYCSFYPPDEDYEEEYSEEEQPEQPTQYEYGTESDYKGL
PLEFGASSVQQQEEQEEDWLETEAEVVEQEVTPTEQEEELPITEIVPAVEQTTVVELEWNNFTGY LKLTDNVS IKNADIVEEAKKVK PTVVVNAANVY LKHGGGVAGALNKATNNAMQVE
SDDY IARNGPLNVGGSCLLNGHNLAKNCLHVVGPNLNKGEDIQLLKVAYENFNHHEKLLAPLLSAGI FGAQPTQSLKVCIETVRTQVFLAVFDKDLYEELVASFLEMKSETKVQNLAET P
KDEVKFITENKPSVEQSTKEEPKKVKPCIEEVTTTLEETKFLTENLLLY IDINGNLHPDSASLVKDIDITFLKKDAPYIVGDIITSGNLTTVVIPTKKAGGTTEMLAKALRKVPTDHYIT
TYPGQGCVGYTIEEAKTALKKSKSAYYVLPSIIPNKKEEILGTVSWNLREMLAHAEETRKLMPICMETKAIMSTVORKYKGIKIQEGVVDYGVRFYFYTSKTPVATLIATLNSLGETLVT
MPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTELGIEFLKRGDKIVYYTTSKPITFHMDGEVINIDSLKTLLALREVK
TIKVETTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHDGKTFYVLPNDDTLRGEAFEYYHT TDESFLGRYMSALNHTKKWKY PQVNGLTS IKWADNNCYLATALLTLOQT
ELKFNPPALQDAYYRARAGDAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQT TLKGVEAVMYMGTLS YEQLKKGVPVPCVCGKQATQYLVQQESPFVM
MSAPPAEYKLKHGTFLCASEYTGNYQCGHYKHITSKETLYGIDGALLTKSSEYKGPITDVFYKENSYTTTIKPIVYKLDGVVCTEIDPKLDNYYKKDNAYFTEQPIDLVPTQPYPNASFD
NFKFVCDNIKFADDLNQOMSGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNT TNKATYKPNTWCIRCLWSTKPVETSNSFDVLOSEDTQGMDNLACEDIKL
VSEEVVETPTIQKDIVECDVKTTEVVGDVILKPAQDGVKITEEVGHEDLMAAYVDNTSLTIKKPNELSVMLGLKTLKTHGLAAVNSVPWDTIVTYAKPFLNKVTSVAASGVARCLNRICY
NYMPYFFTLLLQFCTFTRSTNSRIKASMPTT IAKNTVKSVGKFCLEASFNYLKSPNFSKLITIIVWFLLLSVCLGSLIYSSAALGVLMSNLGMPSYCTGYREGYLNSTNVTTATYCTGS T
PCSVCLSGMDSLDAYPALETIQVTISSFKWDLTAFGI IAEWCLAY ILFTRFFYVLGLAAIMQLFFSYFAVHF I SNSWLMWLI INLVQMAPI SAMVRMY IFFASFYYVWKSYVHVVDGCTS
STCMMCYKRNRATRVECTT IVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYVVDSVAVKNGSLHLY FDKAGQKTYERHSLSHFVNLDN
LRANNTKGSLPINVIVFDGKSKCEESSAKAASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMEDAYVNTFSSTFNVPMDKLKTLIATAEAELAKNVSLDNVLSTFISAARQGFVDSDV
ETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMT PRDLGACIDCSARHINAQVAKSHNISLIWNIKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKEV
TNWFKYLLKATLVCVVIACVFYLITPVHVMTKHTDFASEI IGYKATDGGVTRDISSNDTCFANKHADFDTWFSQRGGSYTNDKACPFVAAVITRDVGFVVPGLPGTILRTTNGDFLHFLP
RVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDAAGKPVPYCYDTNVLEGSVPYESLRPDTRYVLMDGS T IQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGICVSTSGRWVL
NNDYYRSLPGVFCGVDSVNLLTNMFTPLIQPIGALDISASIVAGGLVAIFVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHYV
QWMVMFTPLVPFWITIVYVICISTKHCYWFFSNYLRRRVVENGTSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGS
DVLYQPPQTSITSAVFQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMONCVLKLKVDTANPKTPKYKE
VRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGENIDYDCVSFCYMHHMELPTGVHAGTDLEGTFYGPFVDRQTAQAAGTDTTITINVLAWLYAAVINGDRWFLNRE
TTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRT I LGSALLEDEFTPFDVVRQCSGVTFQSATKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFEV
YENAFLPFALGI IAMSAFAMMFVKHKHAFLCLFLLPSFATVAYFNMVYMPASWVMR IMTWLDMVDTSLSGFKLKDCVMYASAVMLLI LMTARTVYDDGARRVWT LMNVLTLVYKVYYGNA
LDQATSMWALIISVTSNYSGVVTTVMFLARGIVEMCVEYCPILFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRY FRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSI DAFKLNIKLLG
VGGKPCIKVATVQSKMSDVKCTSVVLLSVLOQLRVESSSKLWAQCVQLHNDI LLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQATASEFSSLPSYAAFATAQEAYEQ
AVANGDSEVVLKKLKKSLNVAKSEFDRDAAMORKLEKMADQAMTQOMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNI INNARDGCVPLNT I PLTTAAKLMVVIPDYNTYKNTCDG
TTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNIAWPLIVTALRANSAVKLONNELSPVALROMSCAAGTTQTACTDDNALAYYNTSKGGRFVLALLSDLQDLKWARFPKTDGTGTIY
TELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPI TNCVKMLCTHTGTGQATITVT PEANMDQESFGGASC
CLYCRCHIDHPNPKGYCELKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAVMFVFLEFVLPLVSSQCVNLTTRTGI PPGYTNSSTRGVYYPDK
VFRSSILHLTQDLFLPFFSNVTWENT IHLTYQGGSKKFDNPVLPFNDGVYFASTEKSNI IRGWIFGTTLDARTQSLLIVNNATNVVIKVCEFQFCTDPFLGVYYHNNNKTWVENEFRVYS
SANNCTFEYISQPFLMDLEGKQGNFKNLREFVFKNVDGYFKIYSKHTPIDLVRDLPRGFAALEPLVDLPIGINITRFQTLLALHRSYLTPGNLESGWTTGAAAY YVGYLQQRTFLLSYNQ
NGTITDAVDCSLDPLSETKCTLKSLTVEKGIYQTSNFRVQPTVSIVRFPNITNLCPFGEVENATKFASVYAWNRKRI SNCVADYSVLYNSTSFSTFKCYGVSPTKLNDLCETNVYADSEV
VRGDEVRQIAPGQTGVIADYNYKLPDDFTGCVIAWNSVKQDAKIGGNYNYLYRLFRKSKLKPFERDISTEIYQAGSTPCNGQVGLNCYYPLOSYGFHPTTGVGYQPYRVVVLSFELLNGP
ATVCGPKLSTTLVKNKCVNENEFNGLTGTGVLTASNKKFLPFQQFGRDISDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVATHADQLT PTWRVY STGAN
VFQTRAGCLIGAEHVNNSYECDIPIGAGICASYHSMSSLRSVNNQSITAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMY ICGDSIECSNLLLQYGSFCTQLNR
ALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSG
WTFGAGAALQI PFAMQOMAYRFNGIGVTONVLYENQKLIANQFNSATGKIQDSLSSTASALGKLODVVNQNAQALNT LVKQLSSNFGATSSVLNDI LSRLDKVEAEVQTDRLITGRLOSLO
TYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHEGKAHFPREGVEFVSNGTHWEVTQRNFYEPQI ITTDNTEVSGS
CDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQY IKWPWY IWLGFIAGLIAI IMVTIMLCCMTSCCSCLK
GCCSCGSCCKFDEDDSEPVLKGVKLHYTMDLFMRIFTLGTVTLKPGKIKDATPSDSVRATATIPIQASLPFGWLIVGVALLAVFQSASKI ITLKKRWQFALSKGVHFVCNLLLLEVTVYS
HLLLVAAGLEAQFLYLYALVYFLQSINAGRI IMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSITSSIVITSGDGTTSPITEHDYQIGGY TEKWESGVKDCVVLHSYFTSEYY
QLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPAMEPIYDEPTTTTSVPLMMPTTFFAGILIVTTIVYHTIVMYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILT
ALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLVMSADNGT I TVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLY I IKLIFLWLLWPVTLACFVLAAVYRINWITGGI
ATIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYR
IGNYKLNTDHSNSSDNIALLVQMFHLVDFQVTIAEILLI IMRTFKISIWNLDYIINLI IKNLSKPLTENKYSQLDEEQPMEIDMKIILFLALVTLATCERYHYQECVRGTTVLLKEPCSS
GTYEGNSPFHPLADNKFALACSSQQFAFACPDGVKHIYQLRARSVSPKLFIRQEEVQELYSPLFLIVAAIVFITLCFTLKRKTEMSELSLIDFYLCFLAFLLFLVLIMLI IFWFSFELQD
HNESCQAMKFLVFLGILTTVHAFHQECSLQSCHYHQPYVVDDPCPTHFYSKWY IRVGARKSAPLIELCVDEVGSKSPTIQYIDIGNYTVSCSPFTINCQEPKLGSLVVRCSFYEDFLEYHD
VRVVLDFIMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARPKQRRPQGLPNNTASWFTALTQHGKEDLRFPRGQGVPINTNSTKDDQIGY YRRATRRTRGGDGKMKDLS PRWYFYY
LGTGPEAGLPYGANKEGI IWVATEGALNTPKDHIGTRNPANNAATVLOLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNPLES
KMSGKGPQQQGOTVTKKSAAEASKKPRQKRTATKQYNVTQAFGRRGPEQTQGNFGDQOELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGATKLDDKDPNFKDQVIL
LNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTRLPAADLDDFSKQLQQSMSSADSTQAMDPKISEMHPALRLVDPQIQLAVTRMENAVEHDONNVGPKVYPIILRLGSPLS
LNMARKTLDSLEDKAFRLTPIALKMTKLATTEELPDEFVVVTVKMLQSCYNFLKEQHCOKASTQKGAEAAVKLLLVPHHVVATVQETQLOAAVGELLLLEWLAMVVMLLLLCCCLTG

Figure S1: The prototype aa sequences of the whole ORFs of the CoVs. The prototype sequence for each CoVs was selected manually by
choosing the most prevalent aa at the same position.



