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Figure S1. The cis-cleavage activity of LbuCas13a did not damage the DNA target. The target sequence was the fragment of HPV16. Channel 1: 100 nM Cas13a, 100 nM crRNA, and 100 nM dsDNA target; Channel 2: dsDNA target; Channel 3: 100 nM Cas13a, 100 nM crRNA and 100 nM ssDNA target; Channel 4: 100 nM ssDNA target.
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Figure S2. The kinetic curve of exploration of the key reagents that activate the LbuCas13a. The target sequence was the DNA fragment of HPV16.The target concentration is 1 nM. LbuCas13a's potent trans-cleavage activity is DNA activated. n = 3 technical replicates, bars represent mean ± SD.
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Figure S3. The comparison of trans-cleavage activity of targeting DNA between LwaCas13a and LbuCas13a. The experiments were carried out in the same condition, except the Cas13a. The target sequence was the ssDNA fragment of HPV16.The target concentration is 1 nM. LbuCas13a generates a high signal once the target is mixed with CRISPR/Cas system, while LwaCas13a generates far less than LbuCas13a. n = 3 technical replicates, bars represent mean ± SD.
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Figure S4. The comparison of trans-cleavage activity of targeting DNA between LbuCas13a from different companies. The target sequence was the ssDNA fragment of HPV16.The target concentration is 1 nM. (a) The kinetic curve of trans-cleavage activity of of targeting DNA between LbuCas13a from different companies. (b) The histogram of trans-cleavage activity of of targeting DNA between LbuCas13a from different company. Data was collected at 30 min. n = 3 technical replicates, two-tailed Student’s t test; *P < 0.05, **P < 0.01, ***P < 0.001; bars represent mean ± SEM. The target sequence was the fragment of HPV16 virus. The results showed slight difference of trans-cleavage activity of of targeting DNA between LbuCas13a from different company.
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Figure S5. The kinetic curve of trans-cleavage activity of LbuCas13a targeting DNA or RNA. The target sequence was the fragment of HPV16. The target concentration is 1 nM. All positive tests generate high signals rapidly compared with non-target control (NTC) tests, and the reaction rate of LbuCas13a targeting RNA is faster than targeting DNA. n = 3 technical replicates, bars represent mean ± SD.
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Figure S6. The kinetic curve of truncating the dsDNA or ssDNA target from the 5' end. The target sequence was the fragment of HPV16. The target concentration is 1 nM. (a) The kinetic curve of truncating the dsDNA target from the 5' end. (b) The kinetic curve of truncating the ssDNA target from the 5' end. n = 3 technical replicates, bars represent mean ± SD. Both results indicate that truncations from the 5' end of DNA required at least 24 bp (nt) to activate the trans-cleavage activity of LbuCas13a effectively.
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Figure S7. The influence of truncating the ssDNA target from the 5' end by using the N gene of the COVID-19 target. Truncations from the 5' end, DNA required at least 24 bp (nt) to activate the trans-cleavage activity of LbuCas13a effectively. The target concentration is 1 nM. (a) The scheme of truncating the DNA target from the 5' end. crRNA is marked in black, and the DNA target site is highlighted in cyan. (b) The results of truncating the dsDNA target from the 5' end. n = 3 technical replicates, bars represent mean ± SD. 
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Figure S8. The kinetic curve of truncating the dsDNA or ssDNA target from the 3' end. Truncation of target DNA from the 3' end did not activate the trans-cleavage activity of LbuCas13a. The target sequence is the DNA fragment of HPV16. The target concentration is 1 nM. (a) The kinetic curve of truncating the dsDNA target from the 3' end. (b) The kinetic curve of truncating the ssDNA target from the 3' end. n = 3 technical replicates, bars represent mean ± SD. 
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Figure S9. Long-chain ssDNA can enhance the trans-cleavage activity of LbuCas13a. 50 nt target generate higher signal than 28 nt target in the same reaction condition. The target sequence is the DNA fragment of HPV16. The target concentration is 1 nM. (a) The scheme of LbuCas13a targets long-chain or short-chain ssDNA. (b) The result of LbuCas13a is activated by long-chain or short-chain ssDNA. n = 3 technical replicates, bars represent mean ± SD.
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Figure S10. Temperatures optimization (from 25 to 39 oC) of DNA detection by LbuCas13a. The target sequence is the dsDNA fragment of HPV16. The target concentration is 1 nM. The optimal reaction temperature of Cas13a targeting DNA is 33 °C with the highest signal to noise ratio (SNR) of 256. n = 4 technical replicates, bars represent mean ± SD.
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Figure S11. Buffers optimization of DNA detection by LbuCas13a. The target sequence is the dsDNA fragment of HPV16. The target concentration is 1 nM. Nine conventional commercial CRISPR/Cas buffers (Tolo Cas13a, NEB 1.0, NEB 2.0, NEB 2.1, NEB r1.1, NEB r2.1, NEB r3.1, NEB r4.1, and Bio-lifesci) were tested. LbuCas13a nucleases produced the strongest fluorescence signals in the Bio-lifesci buffer (#9) with the highest SNR of 196. n = 4 technical replicates, bars represent mean ± SD.
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Figure S12. B19 virus mimics sample amplification-free detection by using ASSURED. The target concentration is 1 nM. (a) The detection result of the B19 virus mimic sample. Data was collected at 30 min. (b) The kinetic curve of the B19 virus mimic sample detection. n = 3 technical replicates, bars represent mean ± SD.
[image: image13.jpg]QD
RN
On
X
RN
o

w

Fluorescence (AU)

0.0+

1.0x10°3-

5.0x10%-

——100pM——10pM ——1pM b 1.2x103- *
—500fM 100 fM ——NTC I
- S ' Fk kK
< 9.0x10%{ .
_ D |
O
c
Af @ 6.0x10%) —5
Lo g ns
o 2| | |
-5 3.0x107
™
=== Se === S e
' I v I ! | 0.0_
0 10 20 30 NTC 100 fM 500 fM 1 pM 10 pM 100 pM

Time (min) Time (min)




Figure S13. The sensitivity of LbCas12a targeting ssDNA. The target sequence is the ssDNA fragment of HPV16. (a) The sensitivity test of LbCas12a targeting ssDNA. n = 4 technical replicates, bars represent mean ± SD. (b) The histogram of the sensitivity test of LbCas12a targeting ssDNA. Data was collected at 30 min. n = 4 technical replicates, two-tailed Student’s t test; *P < 0.05, **P < 0.01, ***P < 0.001; ****P < 0.0001; bars represent mean ± SEM. 
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Figure S14. Sensitivity test (from 1 nM to 10 pM) of detection of mimic B19 virus by using ASSURED with lateral flow detection. ASSURED can successfully detect a 10 pM B19 virus mimic sample by lateral flow assay. The picture of lateral flow detection was taken after loading the CRISPR reaction product at 5 min.
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Figure S15. The kinetic curve of LbuCas13a targeting RNA with SNV. LbuCas13a did not exhibit single nucleotide specificity by suing 1 n M RNA target. The target sequence is the fragment of HPV16. n = 3 technical replicates, bars represent mean ± SD. The reaction was too fast to distinguish a single nucleotide mismatch.
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Figure S16. Single nucleotide specificity when LbuCas13a was targeting RNA. LbuCas13a exhibited single nucleotide specificity by using 100 pM RNA target. The target sequence is the fragment of HPV16. (a) The histogram LbuCas13a exhibited single nucleotide specificity only between sites 12 to 20 and the highest distinguish factor (about 8) is at position 16. Data was collected at 10 min. n = 3 technical replicates, bars represent mean ± SD. (b) The kinetic curve of Single nucleotide specificity when LbuCas13a targeting RNA when the RNA target concentration was decreased to 100 pM. n = 3 technical replicates, bars represent mean ± SD.
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Figure S17. The single nucleotide specificity from position 8 to 16 base by base when LbuCas13a was targeting dsDNA. The target sequence is the fragment of HPV16. The target concentration is 1 nM. (a) The schematic diagram of the single nucleotide mismatched position. crRNA is marked in black, the DNA target site is highlighted in cyan, and the single nucleotide mismatch position is highlighted in red. (b) Single nucleotide specificity when LbuCas13a targeted dsDNA (from position 8 to 16 base by base). n = 3 technical replicates, bars represent mean ± SD.
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Figure S18. The single nucleotide specificity when LbCas12a was targeting ssDNA. The single nucleotide specificity of LbCas12a is not enough to detect single nucleotide mismatch. The target sequence is the fragment of HPV16. The target concentration is 1 nM.  n = 3 technical replicates, bars represent mean ± SD. The signal was decreased slightly when a single nucleotide mismatch occurred in the position between 12 and 16.
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Figure S19. Single nucleotide specificity of LbuCas13a or LbCas12a targeting ssDNA. LbuCas13a targeting ssDNA has better single nucleotide specificity than LbCas12a targeting ssDNA. The target sequence is the DNA fragment of HPV16. The target concentration is 1 nM.  (a) The comparison of single nucleotide specificity between LbuCas13a targeting ssDNA and LbCas12a targeting ssDNA. n = 3 technical replicates, bars represent mean ± SD. (b) The kinetic curve of the single nucleotide specificity when LbuCas13a targeting ssDNA. n = 3 technical replicates, bars represent mean ± SD. (c) The kinetic curve of the single nucleotide specificity when LbCas12a targeting ssDNA. n = 3 technical replicates, bars represent mean ± SD.
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Figure S20. Primers screening of asymmetric PCR for CYP2C19*3 gene. The limiting and unlimited primers were 200 nM and 400 nM, respectively. The concentration of temperate was 1 fM. 
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Figure S21. The kinetic curve of the sensitivity test (from 1 fM to 0.3 aM) of CYP2C19*3 gene detection. The limiting and unlimited primers were 200 nM and 400 nM, respectively. The target concentration was 1 fM. n = 4 technical replicates, bars represent mean ± SD. 
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Figure S22. Exploration of the ratio of primers using asymmetric PCR. qPCR result by using different ratios of primers. The concentration of temperate was 1 fM. The detection time was shortest when using the primers ratio of 1: 2.
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Figure S23. The comparison of distinguishing factor between introducing PCR and asymmetric PCR. The concentration of temperate was 1 fM. The usage of asymmetric PCR can enhance the single nucleotide specificity because LbuCas13a has better single nucleotide specificity when targeting ssDNA. DF was calculated using kinetic curve data at 5 minutes of genotyping the CYP2C19*3 gene.
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Figure S24. WT/SNP signal ratio for genotyping the CYP2C19*3 gene. The concentration of temperate was 1 fM. The results allowed for a clearer differentiation between the three genotypes, further enhancing the accuracy of genotyping analysis. n = 3 technical replicates, bars represent mean ± SD.
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Figure S25. LbuCas13a has a signal response with RNA reporters rather than DNA reporters when targeting DNA. The target sequence is the fragment of HPV16. The target concentration is 1 nM. (a) The result of LbuCas13a targeting DNA using RNA (FAM-UUUUUU-BHQ1) or DNA (FAM-TTTTTT-BHQ1) reporter. Data was collected at 30 min. (b) The kinetic curve of LbuCas13a targets DNA by using RNA or a DNA reporter. n = 3 technical replicates, bars represent mean ± SD.
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Figure S26. T7 transcription DNA template can activate the trans-cleavage activity of LbuCas13a. None Target Control (NTC) also generates a high signal when we use a crRNA of LbuCas13a synthesized through T7 transcription but without removing the DNA template. n = 3 technical replicates, bars represent mean ± SD.
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Figure S27. To confirm LbuCas13a can activated by ssDNA through using chemical synthesis crRNA. Another crRNA (refers to the N gene of COVID-19) produced by chemical synthesis and corresponding target ssDNA can also activate the trans-cleavage activity of Ca13a. (a) The sequence of crRNA and corresponding target DNA. crRNA is marked in black, and the DNA target site is highlighted in cyan. (b) The result of LbuCas13a can activated by ssDNA through using chemical synthesis crRNA. n = 3 technical replicates, bars represent mean ± SD.
[image: image28.jpg]Ay
G
A

A
A
A

A
@
C
C
@
A

Q0P

-G-4 SRacer
= U'— AAAAC AGUUUCUGAAGUAGAUAUGGCAGCACAU-3’

3’ -ACATATAAAAATACTAACTTTAAGGAGTACTCAAAGACTTCATCTATACCGTCGTGTA-5'
ssDNA target

GACC

Spacer
3’—GACCACCCCAAAAAUGAAGGGGACUAAAACAGUUUCUGAAGURGAUAUGGCAGCACAU—3’

3’ -CTGGTGGGGTTTTTACTTCCCCTGATTTTGTCAAAGACTTCATCTATACCGTCGTGTA-5’

Anti-tag
3_
2L — ssDNA target
—— Anti-tag
5 |——NTC
2
S
S 1x10%-
S
S
=
3
== = e e = ==
O | | |

Time (min)




Figure S28. Comparison of LbuCas13a activated by normal ssDNA targets and ssDNA targets contained Anti-tag. Anti-tag pairing complementarity effect decreased the signal strength. The target sequence is the fragment of HPV16. The target concentration is 1 nM. (a) The scheme of LbuCas13a was activated by normal ssDNA targets (complementary with spacer only), and ssDNA targets contained Anti-tag (completely complementary with crRNA). (b) The result of LbuCas13a was activated by normal ssDNA targets, and ssDNA targets contained Anti-tag. n = 3 technical replicates, bars represent mean ± SD.
Table S1. The RNA sequence was used in this study.
	Name
	Sequence (5' - 3')

	HPV16-crRNA
	GACCACCCCAAAAAUGAAGGGGACUAAAAC  AGUUUCUGAAGUAGAUAUGGCAGCACAU

	HPV18-crRNA
	GACCACCCCAAAAAUGAAGGGGACUAAAAC  CCAAUUUAACAAUAUGUGCUUCUACACA

	B19-crRNA
	GACCACCCCAAAAAUGAAGGGGACUAAAAC  CUUAAUAAUACCUUCAUCCCAGACCACC

	CYP-WT-crRNA
	GACCACCCCAAAAAUGAAGGGGACUAAAAC  CCCCCUGGAUCCAGGUAAGGCCAAGUUU

	CYP-SNP-crRNA
	GACCACCCCAAAAAUGAAGGGGACUAAAAC  CCCCCUGAAUCCAGGUAAGGCCAAGUUU

	COVID -crRNA
	GACCACCCCAAAAAUGAAGGGGACUAAAAC  GUGAUGAGGAACGAGAAGAGGCUUGACUG

	T7-crRNA
	GACCACCCCAAAAAUGAAGGGGACUAAAAC  GUAUGCAGGGGGUAAUUGAGUUCUGGUU

	HPV16-R-None
	AUGUGCUGCCAUAUCUACUUCAGAAACU

	HPV16-R4
	AUGAGCUGCCAUAUCUACUUCAGAAACU

	HPV16-R8
	AUGUGCUCCCAUAUCUACUUCAGAAACU

	HPV16-R12
	AUGUGCUGCCAAAUCUACUUCAGAAACU

	HPV16-R16
	AUGUGCUGCCAUAUCAACUUCAGAAACU

	HPV16-R20
	AUGUGCUGCCAUAUCUACUACAGAAACU

	HPV16-R24
	AUGUGCUGCCAUAUCUACUUCAGUAACU

	HPV16-R28
	AUGUGCUGCCAUAUCUACUUCAGAAACA

	B19-R
	CAGGAAAAAGCUUGGUGGUCUGGGAUGAAGGUAUUAUUAAGUCUACAAUU


*Mutation sites are marked red and the target sites of crRNA are marked blue.
Table S2. The ssDNA sequence was used in this study.
	Name
	Sequence (5' - 3')

	HPV16-s-None
	ATGTGCTGCCATATCTACTTCAGAAACT

	HPV16-s4
	ATGTGCTGCCATATCTACTTCAGATACT

	HPV16-s8
	ATGTGCTGCCATATCTACTTGAGAAACT

	HPV16-s12
	ATGTGCTGCCATATCTTCTTCAGAAACT

	HPV16-s16
	ATGTGCTGCCATTTCTACTTCAGAAACT

	HPV16-s20
	ATGTGCTGGCATATCTACTTCAGAAACT

	HPV16-s24
	ATGTCCTGCCATATCTACTTCAGAAACT

	HPV16-s28
	TTGTGCTGCCATATCTACTTCAGAAACT

	HPV16-s-5'-26nt
	GTGCTGCCATATCTACTTCAGAAACT

	HPV16-s-5'-24nt
	GCTGCCATATCTACTTCAGAAACT

	HPV16-s-5'-22nt
	TGCCATATCTACTTCAGAAACT

	HPV16-s-5'-20nt
	CCATATCTACTTCAGAAACT

	HPV16-s-3'-26nt
	ATGTGCTGCCATATCTACTTCAGAAA

	HPV16-s-3'-24nt
	ATGTGCTGCCATATCTACTTCAGA

	HPV16-s-3'-22nt
	ATGTGCTGCCATATCTACTTCA

	HPV16-s-3'-20nt
	ATGTGCTGCCATATCTACTT

	HPV16-s-A
	AATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTACATATAAAAA

	HPV16-s-T
	AATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTTCATATAAAAA

	HPV16-s-C
	AATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTCCATATAAAAA

	HPV16-s-G
	AATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTGCATATAAAAA

	HPV16-Anti-tag
	ATGTGCTGCCATATCTACTTCAGAAACTGTTTTAGTCCCCTTCATTTTTGGGGTGGTC

	HPV16-s-58nt
	ATGTGCTGCCATATCTACTTCAGAAACTACATATAAAAATACTAACTTTAAGGAGTAC

	B19-s
	CAGGAAAAAGCTTGGTGGTCTGGGATGAAGGTATTATTAAGTCTACAATT

	COVID-s-49nt
	GCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCTCGTTCCTCATCAC

	COVID-s-29nt
	CAGTCAAGCCTCTTCTCGTTCCTCATCAC

	COVID-s-28nt
	AGTCAAGCCTCTTCTCGTTCCTCATCAC

	COVID-s-26nt
	TCAAGCCTCTTCTCGTTCCTCATCAC

	COVID-s-24nt
	AAGCCTCTTCTCGTTCCTCATCAC

	COVID-s-22nt
	GCCTCTTCTCGTTCCTCATCAC

	COVID-s-20nt
	CTCTTCTCGTTCCTCATCAC

	HPV16-PCR-primer-F
	TGGCATTTGTTGGGGTAA

	HPV16-PCR-primer-R
	TATTCCTCCCCATGTCGT

	HPV16-RPA-primer-F
	TTGTTGGGGTAACCAACTATTTGTTACTGTT

	HPV16-RPA-primer-R
	GGGGAGGTTGTAGACCAAAATTCCAGTCCT 

	CYP- PCR-primer-F
	ACCCTGTGATCCCACTTT

	CYP- PCR-primer-R
	CTTCAGGGCTTGGTCAAT


*Mutation sites are marked red, FPS (-1) sites are marked green, and the target sites of crRNA are marked blue.
Table S3. The DNA sequence built on a pUC57-simple plasmid was used in this study.
	Name
	Sequence (5' - 3')

	HPV16-Plasmid
	ATAATGGCATTTGTTGGGGTAACCAACTATTTGTTACTGTTGTTGATACTACACGCAGTACAAATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCCCAGGAGGCAC

	HPV18-Plasmid
	AGCAGGTACTATGGGTGACACTGTGCCTCAATCCTTATATATTAAAGGCACAGGTATGCCTGCTTCACCTGGCAGCTGTGTGTATTCTCCCTCTCCAAGTGGCTCTATTGTTACCTCTGACTCCCAGTTGTTTAATAAACCATATTGGTTACATAAGGCACAGGGTCATAACAATGGTGTTTGCTGGCATAATCAATTATTTGTTACTGTGGTAGATACCACTCCCAGTACCAATTTAACAATATGTGCTTCTACACAGTCTCCTGTACCTGGGCAATATGATGCTACCAAATTTAAGCAGTATAGCAGACATGTTGAGGAATATGATTTGCAGTTTATTTTTCAGTTGTGTACTATTACTTTAACTGCAGATGTTATGTCCTATATTCATAGTATGAATAGCAGTATTTTAGAGGATTGGAACTTTGGTGTTCCCCCCCCCCCAACTACTAGTTTGGTGGATACATATCGTTTTGTACA

	CYP-WT-Plasmid
	TAACAAATATGAAGTGTTTTATATCTAATGTTTACTCATATTTTAAAATTGTTTCCAATCATTTAGCTTCACCCTGTGATCCCACTTTCATCCTGGGCTGTGCTCCCTGCAATGTGATCTGCTCCATTATTTTCCAGAAACGTTTCGATTATAAAGATCAGCAATTTCTTAACTTGATGGAAAAATTGAATGAAAACATCAGGATTGTAAGCACCCCCTGGATCCAGGTAAGGCCAAGTTTTTTGCTTCCTGAGAAACCACTTACAGTCTTTTTTTCTGGGAAATCCAAAATTCTATATTGACCAAGCCCTGAAGTACATTTTTGAATACTACAGTCTTGCCTAGACAGCCATGGGGTGAATATCTGGAAAAGATGGCAAAGTTCTTTATTTTATGCACAGGAAATGAATATCCCAATATAGATCAGGCTTCTAAGCCCATTAGCTCCCTGATCAGTG

	CYP-SNP-Plasmid
	TAACAAATATGAAGTGTTTTATATCTAATGTTTACTCATATTTTAAAATTGTTTCCAATCATTTAGCTTCACCCTGTGATCCCACTTTCATCCTGGGCTGTGCTCCCTGCAATGTGATCTGCTCCATTATTTTCCAGAAACGTTTCGATTATAAAGATCAGCAATTTCTTAACTTGATGGAAAAATTGAATGAAAACATCAGGATTGTAAGCACCCCCTGAATCCAGGTAAGGCCAAGTTTTTTGCTTCCTGAGAAACCACTTACAGTCTTTTTTTCTGGGAAATCCAAAATTCTATATTGACCAAGCCCTGAAGTACATTTTTGAATACTACAGTCTTGCCTAGACAGCCATGGGGTGAATATCTGGAAAAGATGGCAAAGTTCTTTATTTTATGCACAGGAAATGAATATCCCAATATAGATCAGGCTTCTAAGCCCATTAGCTCCCTGATCAGTG


*Mutation sites are marked red and the target sites of crRNA are marked blue.

Table S4. The dsDNA sequence was used in this study.
	Name
	Sequence (5' - 3')

	HPV16-d-None
	TACTACACGCAGTACAAATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d4
	TACTACACGCAGTACAAATATGTCATTATGTGCTGCCATATCTACTTCAGATACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d8
	TACTACACGCAGTACAAATATGTCATTATGTGCTGCCATATCTACTTGAGAAACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d12
	TACTACACGCAGTACAAATATGTCATTATGTGCTGCCATATCTTCTTCAGAAACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d16
	TACTACACGCAGTACAAATATGTCATTATGTGCTGCCATTTCTACTTCAGAAACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d20
	TACTACACGCAGTACAAATATGTCATTATGTGCTGGCATATCTACTTCAGAAACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d24
	TACTACACGCAGTACAAATATGTCATTATGTCCTGCCATATCTACTTCAGAAACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d28
	TACTACACGCAGTACAAATATGTCATTTTGTGCTGCCATATCTACTTCAGAAACTACATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d-5'-26nt
	GTGCTGCCATATCTACTTCAGAAACT

	HPV16-d-5'-24nt
	GCTGCCATATCTACTTCAGAAACT

	HPV16-d-5'-22nt
	TGCCATATCTACTTCAGAAACT

	HPV16-d-5'-20nt
	CCATATCTACTTCAGAAACT

	HPV16-d-3'-26nt
	ATGTGCTGCCATATCTACTTCAGAAA

	HPV16-d-3'-24nt
	ATGTGCTGCCATATCTACTTCAGA

	HPV16-d-3'-22nt
	ATGTGCTGCCATATCTACTTCA

	HPV16-d-3'-20nt
	ATGTGCTGCCATATCTACTT

	HPV16-d-A
	CAAATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTAAATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d-T
	CAAATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTTAATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d-C
	CAAATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTCAATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC

	HPV16-d-G
	CAAATATGTCATTATGTGCTGCCATATCTACTTCAGAAACTGAATATAAAAATACTAACTTTAAGGAGTACCTACGACATGGGGAGGAATATGATTTACAGTTTATTTTTCAACTGTGCAAAATAACCTTAACTGCAGACGTTATGACATACATACATTCTATGAATTCCACTATTTTGGAGGACTGGAATTTTGGTCTACAACCTCCCC


*Mutation sites are marked red, FPS (-1) sites are marked green, and the target sites of crRNA are marked blue.
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