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15 1 Experimental reagents and DNA sequences

16 All reagents(Table S1) and DNA sequences(Table S2) are shown with information 

17 in the Appendix.

18 Table S1 Regents
Name of the reagent Specification Manufacturer

LbaCas12a 20 μM MAGIEN（Guangzhou, China）
The ERA nucleic acid 

amplification kit
24 T GenDx Biotechnology(Suzhou, China)

DNase/RNase-free Water 250 ml TIANGEN(Beijing, China)
APS 25 g Sigma-Aldrich(Shanghai, China)

TEMED 500 mL Macklin(Shanghai, China)
DEPC-treated Water 500 mL Sangon Biotech(Shanghai, China)
5×TBE nucleic acid 

electrophoresis buffer
500 mL Sangon Biotech(Shanghai, China)

Tris-EDTA buffer 500 mL Sangon Biotech(Shanghai, China)
Double distilled water 500 mL Sangon Biotech(Shanghai, China)
TS-GelRED (10000×) 500 μL Sangon Biotech(Shanghai, China)

DNA Molecular Weight 
Marker

25-500 bp Sangon Biotech(Shanghai, China)

6X Glycerol Gel Loading 
Buffer IX

1 mL Sangon Biotech(Shanghai, China)

30% Acr-Bis (29:1) 500 mL Sangon Biotech(Shanghai, China)
Agarose 100 g Sangon Biotech(Shanghai, China)

10×Reaction Buffer 1.2 ml Sangon Biotech(Shanghai, China)

19 Table S2 DNA sequence(5’-3’)
HPV-16 GAATGCAGGTGACTTTTATTTACATCCTAGTTATTACATGTT

ACGAAAACGACGTAAACGTTTACCATATTTTTTTTCAGATGT
CTCTTTGGCTGCCT

R AGGCAGCCAAAGAGACATCTGAAAAAAAAT
F1 GAATGCAGGTGACTTTTATTTACATCCTAG
F2 TTTACATCCTAGTTATTACATGTTACGAAA



crRNA UAAUUUCUACUAAGUGUAGAUAUG GUA AAC GUU UAC 
GUC GU

DNA-FQ HEX-TATTATT-BHQ1
HPV-18 TCATAACAATGGTGTTTGCTGGCATAATCAATTATTTGTTAC

TGTGGTAGATACCACTCGCAGTACCAATTTAACAATATGTG
CTTCTACACAGTCTCCTGTACCTGGG

Random 2 TTCCAACCACGTCTTCAAAGC
Random 3 GGAAGGGTCTTGCGAAGGATA
Random 4 TGAATCCTGTTGCCGGTCTTGCGATGATTATC

20 2 Other peers’ work
21 Table S3 Other peers’ work

Method Target
Detection 

time

Limit of 

detection（L

OD）

References PAM-FREE

LAMP-CRISPR
Pyogenes 

streptococcus
60 min

100CFU 

mL−1
1 NO

HCR-CRISPR miRNA 35 min 0.3 fM 2 NO

RPA-CRISPR

Lumpy Skin 

Disease 

Virus（LAD

V）

50 min
1.21×10 1 

copies μL-1
3 NO

RCA-CRISPR
HPV16 

ssDNA
90 min 38.02 fM 4 NO

light-operated-

CRISPR

HPV16 

dsDNA
- 3.3 pM 5 YES

DNA tetrahedral-

CRISPR

HPV16 

dsDNA
100 min 8.86 fM 6 YES

RPA-CRISPR HPVds DNA 45 min
50 

copies/μL
7 YES

This Work
HPV16 

dsDNA
70 min 18 aM NO

22



23 3 Supplementary images in the appendix

24
25 Figure S1 Fluorescence feasibility when different Cas12a components are 
26 added

27
28 Figure S2 SNA-RPA-CRISPR was used to detect the fluorescence curves of 
29 HPV16, blank group, HPV18 and three random sequences



30
31 Figure S3 Fluorescence curves of five independent groups of samples of 
32 HPV16 dsDNA were detected by SNA-RPA-CRISPR

33
34 Figure S4 Detection of HPV16 dsDNA with 10% serum addition using 
35 ASN-RPA-LCRISPR



36
37 Figure S5 ssDNA self-pairing analysis based on NUPACK software

38

39 REFERENCES
40 1T. Meng, Z. Lin, L. Lu, B. Shao, Y. Luo, Y. Ren, J. Zhang, M. Negahdary, H. Mao, Y. 
41 Sun, Y. Wan and F. Song, Sensors and Actuators B: Chemical, 2024, 421, 136472.
42 2D. Li, P. Liang, S. Ling, Y. Wu and B. Lv, International Journal of Biological 
43 Macromolecules, 2024, 266, 130848.
44 3G. Cao, N. Yang, Y. Xiong, M. Shi, L. Wang, F. Nie, D. Huo and C. Hou, ACS Sens., 
45 2023, 8, 4655–4663.
46 4S. Zhou, S. Zhu, Z. Huang, J. Chen, J. Li, M. Yang, L. Jin, D. Huo and C. Hou, Chem. 
47 Commun., 2023, 59, 11987–11990.
48 5Q.-N. Li, D.-X. Wang, D.-Y. Chen, J.-A. Lyu, Y.-X. Wang, S.-L. Wu, H.-X. Jiang and 
49 D.-M. Kong, Anal. Chem., 2024, 96, 2692–2701.



50 6L. Yu, Y. Peng, M. Sheng, Q. Wang, J. Huang and X. Yang, ACS Sens, 2023, 8, 2852–
51 2858.
52 7K. A. Kundrod, M. Barra, A. Wilkinson, C. A. Smith, M. E. Natoli, M. M. Chang, J. B. 
53 Coole, A. Santhanaraj, C. Lorenzoni, C. Mavume, H. Atif, J. R. Montealegre, M. E. 
54 Scheurer, P. E. Castle, K. M. Schmeler and R. R. Richards-Kortum, Science 
55 Translational Medicine, 2023, 15, eabn4768.
56


