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Table S1. The sequences used in the reaction

Name Sequence (5°-3)
L858R TTTTGGGCGGGCCAAACTGCTGG
WT TTTTGGGCTGGCCAAACTGCTGG

Recognition ring

Reporter ring

Fluorescent
probe
Quencher probe

sgRNA

RCA primer
Circularization
primer
Forward primer

Reverse primer

P-TTTTTTCACGATTGAGGTGAGTGTGAGCATTTTTTTTTT
CTGATTGAGGTGAGTGTGAGCAGGCCAGCAGTTTGGCCC
GCCCAAAATAATTCCACGCCCG

P-
CACCTCAATCAGCTTTTCTCTCTCTCTCTCTCTCTCTCCTA

CGCCTACGTTCACTATGTCTTTCTTTCTTTCTTTCTTTCCC
TGCTCACACT
TACGCCTACGTTCACTAT-Cy5

CGTAGGCGTA-BHQ2
UUUUGGGCGGGCCAAACUGCGAGCUAGAAAUAGCAAG
UUAAAAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGU
GGCACCGAGUCGGUGCUUUU
GAAAGAAAGAAAGAAAGAAAG
TGAAAAAACGGGCGTG

GCCACCTCCTTACTTTGCCTCCTTCTGCAT
GCATGAACTACTTGGAGGACCGTCGCTTGG




Table S2. Comparison of Single-Nucleotide Mutation Detection Methods

Detection methods Source LOD  Mutation type Referenc
of e
sample

specific PCR combined with tissue 0.1%  TP53 R248W [1]
CRISPR/Cas12a assays

CRISPR/Cas9 mediated triple ctDNA 0.01% KRAS-GI12D [2]
signal  amplification  platform

combined with RCA, RPA and

hGNPs

SPEAR: CRISPR-mediated ctDNA  0.1% KRAS-G12D [3]
ultrasensitive, specific and rapid
one-pot detection strategy for

cancer-related SNPs

single-molecule fluorescence ctDNA  0.05% KRAS, GI12C, [4]

imaging technique of ctDNA G12D, and
detection, SIMUL G12V
All-in-one approaches for rapid tissue 0.1%  T790M [5]

and highly specific quantification
of single nucleotide
polymorphisms based on ligase
detection reaction using molecular

beacons as turn-on probes

NGS (Next-generation tissue/ 5-10% Multiple EGFR [6]
sequencing) plasma and other driver
mutations
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Figure. S1. Schematic representation of the DNA dual-ring structure consisting of a

recognition ring and a reporter ring. Nucleotides in boxes represent the complementary

hybridization regions connecting the two rings.
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Figure. S2. Grayscale analysis of native PAGE images of DNA dual-rings structures.
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Figure. S3. Fluorescence signal comparison of the probe added simultaneously during

the RCA reaction versus added after completion of the RCA reaction.



