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(A) nsp7
Query: AGT21317.1:3837-3919 replicase polyprotein lab [SARS coronavirus wtic-
MB] Query ID: lcl|Query 59781 SARS-CoV Length: 83

>QHD43415_7 (L=83) nsp7 SARS-CoV-2
Sequence ID: Query 59783 Length: 83
Range 1: 1 to 83

Score:162 bits(410), Expect:2e-59,
Method: Compositional matrix adjust.,
Identities:82/83(99%), Positives:83/83(100%), Gaps:0/83(0%)
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(B) nsp8
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Query: AGT21317.1:3920-4117 replicase polyprotein lab [SARS coronavirus wtic-
MB] Query ID: 1lcl|Query 11547 Length: 198

>QHD43415_8 (L=198) nsp8 SARS-CoV-2 YP_009725304.1
Sequence ID: Query 11549 Length: 198
Range 1: 1 to 198

Score:396 bits(1018), Expect:5e-148,
Method: Compositional matrix adjust.,
Identities:193/198(97%), Positives:196/198(98%), Gaps:0/198(0%)
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AIASEFSSLPSYAAYATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLE
AIASEFSSLPSYAA+ATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLE
AIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLE
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KMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNITINNARDGCVPLNITI
KMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNITINNARDGCVPLNIT

PLTTAAKLMVVVPDYGTYKNTCDGNTFTYASALWEIQQVVDADSKIVQLSEINMDNSPNL
PLTTAAKLMVV+PDY TYKNTCDG TFTYASALWEIQQVVDADSKIVQLSEI+MDNSPNL
PLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNL
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(C) nspil2

Query: AGT21317.1:4370-5301 replicase polyprotein lab [SARS coronavirus wtic-
MB] SARS-CoV Query ID: lcl|Query 33851 Length: 932

>QHD43415 11 (L=932 aa) nspl2 RNA-directed RNA polymerase (RdRp) SARS-CoV-2
Sequence ID: Query 33853 Length: 932
Range 1: 1 to 932

Score:1894 bits(4907), Expect:0.0,
Method: Compositional matrix adjust.,
Identities:898/932(96%), Positives:916/932(98%), Gaps:0/932(0%)
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SADASTFLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYNEKVAGFAKFLKTNCCRFQEKD
SADA +FLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYN+KVAGFAKFLKTNCCRFQEKD
SADAQSFLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYNDKVAGFAKFLKTNCCRFQEKD

EEGNLLDSYFVVKRHTMSNYQHEETIYNLVKDCPAVAVHDFFKFRVDGDMVPHISRQRLT
E+ NL+DSYFVVKRHT SNYQHEETIYNL+KDCPAVA HDFFKFR+DGDMVPHISRQRLT
EDDNLIDSYFVVKRHTFSNYQHEETIYNLLKDCPAVAKHDFFKFRIDGDMVPHISRQRLT

KYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDILRVYANLGE
KYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDILRVYANLGE
KYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDILRVYANLGE

RVRQSLLKTVQFCDAMRDAGIVGVLTLDNQDLNGNWYDFGDFVQVAPGCGVPIVDSYYSL
RVRQ+LLKTVQFCDAMR+AGIVGVLTLDNQDLNGNWYDFGDF+Q PG GVP+VDSYYSL
RVRQALLKTVQFCDAMRNAGIVGVLTLDNQDLNGNWYDFGDFIQTTPGSGVPVVDSYYSL

LMPILTLTRALAAESHMDADLAKPLIKWDLLKYDFTEERLCLFDRYFKYWDQTYHPNCIN
LMPILTLTRAL AESH+D DL KP IKWDLLKYDFTEERL LFDRYFKYWDQTYHPNC+N
LMPILTLTRALTAESHVDTDLTKPYIKWDLLKYDFTEERLKLFDRYFKYWDQTYHPNCVN

CLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVN
CLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVN
CLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVN

LHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNFNKDFY
LHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNFNKDFY
LHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNFNKDFY

DFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYF
DFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYF
DFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYF
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Motif G



Query 541 QMNLKYAISAKNRARTVAGVSICSTMTNRQFHQKLLKSIAATRGATVVIGTSKFYGGWHN 6600
QMNLKYAISAKNRARTVAGVSICSTMTNRQFHQKLLKSIAATRGATVVIGTSKFYGGWHN
Sbjct 541 QMNLKYAISAKNRARTVAGVSICSTMTNRQFHQKLLKSIAATRGATVVIGTSKFYGGWHN 600

| Motif

Query 601 MLKTVYSDVETPHLMGWDYPKCDRAMPNMLRIMASLVLARKHNTCCNLSHRFYRLANECA 660
MLKTVYSDVE PHLMGWDYPKCDRAMPNMLRIMASLVLARKH TCC+LSHRFYRLANECA
Sbjct 601 MLKTVYSDVENPHLMGWDYPKCDRAMPNMLRIMASLVLARKHTTCCSLSHRFYRLANECA 660
|

Query 661 QVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKYV 720
QVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFENICQAVTANVNALLSTDGNKIADKYV
Sbjct 661 QVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKYV 720
|

Query 721 RNLQHRLYECLYRNRDVDHEFVDEFYAYLRKHFSMMILSDDAVVCYNSNYAAQGLVASIK 780
RNLQHRLYECLYRNRDVD +FV+EFYAYLRKHFSMMILSDDAVVC+NS YA+QGLVASIK

Sbjct 721 RNLQHRLYECLYRNRDVDTDFVNEFYAYLRKHFSMMILSDDAWCFNSTYASQGLVASIK 780 Motif
] .
Motif

Query 781 NFKAVLYYQNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGA 840
NFK+VLYYQNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGA

Sbjct 781 NFKSVLYYQNNVFMSEAKCWTETDLTKGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGA 840 Motif
| | Motif

Query 841 GCFVDDIVKTDGTLMIERFVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGHML 960
GCFVDDIVKTDGTLMIERFVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGHML
Sbjct 841 GCFVDDIVKTDGTLMIERFVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGHML 900

Query 901 DMYSVMLTNDNTSRYWEPEFYEAMYTPHTVLQ 932
DMYSVMLTNDNTSRYWEPEFYEAMYTPHTVLQ
Sbjct 901 DMYSVMLTNDNTSRYWEPEFYEAMYTPHTVLQ 932

Figure S1. Protein sequence alignments for nsp7, nsp8, and nsp12: SARS-CoV vs SARS-CoV-2. Protein
sequences are from NCBI Protein Database, accession ID’s as indicated. Sequences were aligned with blastp.5!
Consensus is shown in blue between the query and subject sequences; positions of amino acid substitutions
are in red; + indicates conservative amino acid substitutions involving amino acids with close physico-chemical
properties. (A) nsp7; (B) nsp8; (C) nsp12: functional motifsS* are shown as colored bars underneath the aligned
sequences. Comparison of the polymerase complex components (nsp7, nsp8, and nsp12 proteins) shows that
these proteins are very similar in SARS-CoV and SARS-CoV-2. There are no indels in any of the three protein
pairs. There is only one amino acid substitution in nsp7 (99% sequence identity); nsp8 has 5 amino acid
changes (97% sequence identity), out of which 3 are between amino acids with similar properties. Alignment
of the nsp12 pair shows that 898 out of 932 amino acids (96%) are identical between SARS-CoV and SARS-
CoV-2. Eighteen of the substitutions are between amino acids with similar physico-chemical properties,
therefore the level of similarity is higher, at 98%. Most of the amino acid substitutions (24 out of 34) are located
within the N-terminal portion of the nsp12 protein. This region corresponds to the NiRAN domain (nidovirus
RdRp-associated nucleotidyltransferase; approximately amino acids 1 through 250) which is also less
conservative in other coronaviruses.>> Within the next region (the interface domain, aa ~250 through 400), the
first 15 amino acid positions have multiple substitutions, but the rest of the interface domain is quite
conservative. The region beyond the interface domain, corresponding to the nspl12 C-terminus, contains
polymerase functional domains. These domains constitute the canonical fingers, palm, and thumb of the
polymerase enzyme and contain several motifs that are conservative among coronaviruses (Motifs A through
F). Out of the 34 amino acid substitutions in the nsp12 between SARS-CoV and SARS-CoV-2, only three
substitutions are located within these motifs, and all three are between similar amino acids.
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RNA Template 5’-UGGUGGACCCUCAGAUUCAACUGGCAGUAACCAGAAUGGAGAACGCAGUGG- 3
RNA Primer (MW =6892) 3’ -GACCGUCAUUGGUCUUACcCUCU-5’
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+ UTP
6894
3-GACCGUCAUUGGUCUUACCUCU-5' s tiilEcsciEiiicataiicaans
(MW =6892) ~=--.____ L. (MW =7504)
7506 .-
V‘\/'V\/NWJ \%MWMWJW
6500 7000 7500 8000
m/z

Figure S2. Incorporation of UTP by SARS-CoV RNA-dependent RNA polymerase. The sequence of the
primer and template used for this extension reaction is shown at the top of the figure. Polymerase extension
reactions were performed by incubating UTP with pre-assembled SARS-CoV polymerase (nsp12, nsp7 and
nsp8), the indicated RNA template and primer, and the appropriate reaction buffer, followed by detection of
reaction products by MALDI-TOF MS. The detailed procedure is shown in the methods. The accuracy for m/z
determination is + 10 Da.
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