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ORF1ab gene sequence:

5.
GGGACAACCAAUCACUAAUUGUGUUAAGAUGUUGUGUACACACACUGGUACUGGUCAGGCAAUAA
CAGUUACACCGGAAGCCAAUAUGGAUCAAGAAUCCUUUGGUGGUGCAUCGUGUUGUCUGUACUGC
CGUUGCCACAUAGAUCAUCCAAAUCCUAAAGGAUUUUGUGACUUAAAAGGUAAGUAUGUACAAAU
ACCUACAACUUGUGCUAAUGACCCUGUGGGUUUUACACUUAAAAACACAGUCUGUACCGUCUGCG
GUAUGUGGAAAGGUUAUGGCUGUAGUUGUGAUCAACUCCGCGAACCCAUGCUUCAGUCAGCUGAU
GCACAAUCGUUUUUAAACGGGUUUGCGGUGUAAGUGCAGCCCGUCUUACACCGUGCGGCACAGGC
ACUAGUACUGAUGUCGUAUACAGGGCUUUUGACAUCUACAAUGAUAAAGUAGCUGGUUUUGCUAA
AUUCCUAAAAACUAAUUGUUGUCGCUUCCAAGAAAAGGACGAAGAUGACAAUUUAAUUGAUUCUU
ACUUUGUAGUUAAGA-3’

N gene sequence:

5.
AUGAUGAACCGACGACGACUACUAGCGUGCCUUUGUAAGCACAAGCUGAUGAGUACGAACUUAUG
UACUCAUUCGUUUCGGAAGAGACAGGUACGUUAAUAGUUAAUAGCGUACUUCUUUUUCUUGCUUU
CGUGGUAUUCUUGCUAGUUACACUAGCCAUCCUUACUGCGCUUCGAUUGUGUGCGUACUGCUGCA
AUAUUGUUAACGUGAGUCUUGUAAACCUUCUUUUUACGUUUACUCUCGUGUUAAAAAUCUGAAUU
CUUCUAGAGUUCCUGAUCUUCUGGUCUAAACGAACUAAA-3

Target gene Primer Sequence (5' to 3') Label
ORFlab-F | CCCTGTGGGTTTTACACTTAA 0
ORF1lab ORFlab-R | ACGATTGTGCATCAGCTGA 0
ORFlab-P | CCGTCTGCGGTATGTGGAAAGGTTATGG 5'-FAM, 3'BHQ!
N-F GGGGAACTTCTCCTGCTAGAAT 0
N N-R CAGACATTTTGCTCTCAAGCTG 0
N-P TTGCTGCTGCTTGACAGATT 5'-FAM, 3'TAMRA
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Gel Analysis of Canonical and S-modified DNAs
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Figure S1. Inhibition of non-specific DNA amplification with STTP; a. agrose gel analysis of the
canonical and S-modified DNAs after PCR amplification. DNA-1 template was prepared by PCR
with canonical dNTPs, plasmid pFS 255 and DNA-1 primers (forward primer: 5’-
CCTCTTCCGACCATCAAGCAT-3’; reverse primer: 5’-
CGTCATCAAAATCACTCGCATCAAC-3’); DNA-2 template was prepared by PCR with
canonical dNTPs, plasmid pFS 255 and DNA-2 primers (forward primer: 5’-
CCTCTTCCGACCATCAAGCAT-3’; reverse primer: 5~ ACAACCTATTAATTTCCCCTCGTC -
3”); In Lane 1, 30-cycle PCR was performed with DNA-1 template and canonical TTP with the other
dNTPs; In Lane 2, 30-cycle PCR was performed with DNA-1 template and STTP with the other
dNTPs; In Lane 3, 30-cycle PCR was performed with DNA-2 template and canonical TTP with the
other ANTPs; In Lane 4, 30-cycle PCR was performed with DNA-2 template and STTP with the other
dNTPs; In Lane 5, 10-cycle PCR was performed with canonical dNTPs and the PCR product (from
Lane 1 and after 50-times dilution) as template; In Lane 6, 10-cycle PCR was performed with
canonical dNTPs and the PCR product (from Lane 2 and after 50-times dilution) as template; In Lane
7, 10-cycle PCR was performed with canonical dNTPs and the PCR product (from Lane 3 and after
50-times dilution) as template; In Lane 8, 10-cycle PCR was performed with canonical dNTPs and
the PCR product (from Lane 4 and after 50-times dilution) as template. b. PCR amplification results



using the other three templates.



Sequenced Canonical and S-modified DNAs from PCR
DNA-1 (1-100): 1-
TGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCC-100
S-DNA-1 (1-100):  1-
TGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCC-100

DNA-1 (101-200): 101-
TGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG
TTTGGT-200

S-DNA-1 (101-200): 101-
TGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG
TTTGGT-200

@ ® 2. 1.P.TSS20190311-028-1661_A12.ab1 (236 bases)

[=») (=] 236 bases

SACT C TG ATGAT GC T GG TTACT GACOAC TG CGATCOCCG GCAMYCAGCAT TCCAGG TAT TAGAAGAATAT CCT GAT TGAGGTGAAMATAT TGTTGAT GOBC TGGCAGTGTTOCTGCGCCGG TTG(
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Standard Raw Chromatogram Data Show quality values 0.4x

Figure S2. Sanger sequencing result of DNA-1. In DNA-1 experiment, the PCR DNA was prepared with DNA-1
template, DNA-1 primers, TTP, and the other canonical ANTPs. The PCR DNA-1 was sequenced, and the resulted

sequence was identical to template DNA-1.

[ @® L. 2 P.TSS20190311-028-1661_B12.ab1 (207 bases)

=) («=) 207 bases.

:AZT CTGATET GCTGGTIRCTGORCTE (GATI00G GCANFCAGCAT TCOAGG TAT TAGAGYTAT CCTGAT TOAGGTGAAATAT TGT TEXTROGC TEECAGTGT TCCTG OBU0GGT TROAT TCGATTCCTGTTTGT
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Figure S3. Sanger sequencing result of S-DNA-1. In S-DNA-1 experiment, the PCR DNA was prepared with DNA-1
template, DNA-1 primers, STTP, and the other canonical ANTPs. The PCR S-DNA-1 was sequenced, and the resulted

sequence was identical to template DNA-1.



DNA-2 (100-100): 1-
TGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCC-100

S-DNA-2 (100-100):  1-
TGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCC-100

DNA-2 (101-200): 101-
TGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG
TTTGGT-200

S-DNA-2 (101-200): 101-
TGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG
TTTGGT-200

DNA-2 (201-300): 201-
TGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTC
AGTCGTC-300

S-DNA-2 (201-300): 201-
TGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTC
AGTCGTC-300

eve 2. 5.P.TSS20190311-028-1661_E12.ab1 (378 bases)
[#=] 378 bases

GACT C TGATGAT GCT GG TTACT CACGACTG CGAT OOCCG GCAMACAGCATT COAGG TATTAGAAGAATATCCT GATT CAG GTGAAAATAT T GTT GAT GC GCTGGCAGTGT TCCTGCGO
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Figure S4. Sanger sequencing result of DNA-2. In DNA-2 experiment, the PCR DNA was prepared with DNA-2 template,
DNA-2 primers, TTP, and the other canonical ANTPs. The PCR DNA-2 was sequenced, and the resulted sequence was identical
to template DNA-2.



@ ® L. 6. P.TSS20190311-028-1661_F12.ab1 (377 bases)

[=») (=] 377 bases

ACTC TG ATGAT GCT GG TTACT GCRLTGCGATCOCCG GCAMAACAGCAT TOCAGG TAT TAGAAGAATAT CCT GAT TCAGGTGAAMATAT T GT TGAT GCECTGGCAG TG TTCCTGLGCO
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Figure S5. Sanger sequencing result of S-DNA-2. In S-DNA-2 experiment, the PCR DNA was prepared with DNA-2 template,
DNA-2 primers, STTP, and the other canonical dANTPs. The PCR S-DNA-2 was sequenced, and the resulted sequence was
identical to template DNA-2.

DNA-1/PCR (1-100): 1-
TGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCC-100

S-DNA-1/PCR (1-100):  1-
TGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCC-100

DNA-1/PCR (101-200): 101-
TGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG
TTTGGT-200

S-DNA-1/PCR (101-200): 101-
TGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG
TTTGGT-200

@ ® L. 3 P.TSS20190311-028-1661_C12.ab1 (236 bases)

[=») (=] 236 bases

5/CTCTGATGAT GCT GG TTACT GACGACTG CGATCCOCG GCAMACAGCAT TCCAG GTAT TAGAAGAATAT CCT GATT GAGG T GAMATAT TG TT GATGCGCTGGCAGT GT TCCT GCG
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Figure S6. Sanger sequencing result of DNA-1/PCR. In the experiment, the DNA-1/PCR was prepared with PCR DNA-1 (as
template, after 50-times dilution) from Figure S2, DNA-1 primers, and all canonical dNTPs. The DNA-1/PCR was sequenced,

and the resulted sequence was identical to template DNA-1.



[ @® L. 4 PTSS20190311-028-1661_D12.ab1 (237 bases)

(4= 237 bases

ACTETGATGATGCT GG TTACT CACCACTG CG ATCCCCG GCAAMCAGCAT TCCAGGTATTAGAAGAATATCCTG AT TCAGG TG AAAATAT TGTTGAT &

Standard Raw Chromatogram Data Show quality values 0.5x

Figure S7. Sanger sequencing result of S-DNA-1/PCR. In the experiment, the S-DNA-1/PCR was prepared with PCR S-DNA-1
(as template, after 50-times dilution) from Figure S3, DNA-1 primers, and all canonical dANTPs. The S-DNA-1/PCR was

sequenced, and the resulted sequence was identical to template DNA-1.

DNA-2/PCR (1-100): 1-
TGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCC-100

S-DNA-2/PCR (1-100):  1-
TGGTTACTCACCACTGCGATCCCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCC-100

DNA-2/PCR (101-200): 101-
TGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG
TTTGGT-200

S-DNA-2/PCR (101-200): 101-
TGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG
TTTGGT-200

DNA-2/PCR (201-300): 201-
TGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTC
AGTCGTC-300

S-DNA-2/PCR (201-300): 201-
TGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTC
AGTCGTC-300



o0 e L. 7_P.TSS20190311-028-1661_G12.ab1 (378 bases)

=) 378 bases

3WCT C TGA TGAT GCT GGTTACT (ACGACTG CEATCCCCG GLAMVCAGCAT TCOAGG TAT TAGAAGAATAT CCT GAT TCAGGT GAMATAT TGT TGAT GCAC TGGCAGTGTTCCTGCGCC
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Figure S8. Sanger sequencing result of DNA-2/PCR. In the experiment, the DNA-2/PCR was prepared with PCR DNA-2 (as
template, after 50-times dilution) from Figure S4, DNA-2 primers, and all canonical ANTPs. The DNA-2/PCR was sequenced,

and the resulted sequence was identical to template DNA-2.

[ N L. 8 PTSS20190311-028-1661_H12.ab1 (376 bases)

(=) 376 bases

FC TCTGATGA GCT GG TTACT GACGAC TG CGATCOCCG GCAMMADAGCATTCOAG GTAT TAGAAGAATATCCTGATT CAGGTGAAMTAT T GTT GAT GCGCTGGCAGTGT TACTGCGCCE
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Figure S9. Sanger sequencing result of S-DNA-2/PCR. In the experiment, the S-DNA-2/PCR was prepared with PCR S-DNA-2
(as template, after 50-times dilution) from Figure S5, DNA-2 primers, and all canonical dNTPs. The S-DNA-2/PCR was

sequenced, and the resulted sequence was identical to template DNA-2.
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Figure S10. Improving DNA polymerization specificity by STTP. The products of DNA extension reactions were analyzed by

denaturing PAGE, offering the bands of single-stranded DNAs. Four DNA polymerases (Bsm, Ti, Bst and Taq) were used in
these experiments.



