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Table S1. Oligonucleotide sequences were used in this work. 

Oligonucleotide sequence (5’� 3’) 
ODP 5* Phos/GTACGACAACTACCCCATACCAAACCTTCCTTCGTACCCCTATAGTGAGTCG

TATTATCATCTTTACCAGACAGTGTTACGACTCACTATAGGG 

ODP 6* Phos/GTACGACAACTACCCCATACCAAACCTTCCTTCGTACCCCTATAGTGAGTCG
TATTATCATCTTTACCAGACAGTGTTAGACTCACTATAGGG 

ODP 7* Phos/GTACGACAACTACCCCATACCAAACCTTCCTTCGTACCCCTATAGTGAGTCG
TATTATCATCTTTACCAGACAGTGTTAACTCACTATAGGG 

ODP 8* Phos/GTACGACAACTACCCCATACCAAACCTCCTTCGTACCCCTATAGTGAGTCGT
ATTATCATCTTTACCAGACAGTGTTACTCACTATAGGG 

IDP 5* Phos/GTACGACAACTACCCCATACCAAACCTTCCTTCGTACTAATACGACTCACTA
TCATCTTTACCAGACAGTGTTACCCTATAGTGAGTCGTATTA 

IDP 6* Phos/GTACGACAACTACCCCATACCAAACCTTCCTTCGTACTAATACGACTCACTT
CATCTTTACCAGACAGTGTTACCCTATAGTGAGTCGTATTA 

IDP 7* Phos/GTACGACAACTACCCCATACCAAACCTTCCTTCGTACTAATACGACTCACTC
ATCTTTACCAGACAGTGTTACCCTATAGTGAGTCGTATTA 

IDP 8* Phos/GTACGACACTACCCCATACCAAACCTTCCTTCGTACTAATACGACTCATCAT
CTTTACCAGACAGTGTTACCCTATAGTGAGTCGTATTA 

AT probe AGGAAGGTTTGGTATGGGGTAGTTG 

20 bp T7p TAATACGACTCACTATAGGG 

15 bp T7p TAATACGACTCACTA 

*The colors orange, blue, and green represent the sequences of Mango aptamer, toehold, and miRNA 141 
complementary, respectively. 

 



Table S2. Oligonucleotide sequences were used in this work. 

Oligonucleotide sequence (5’� 3’) 
miR-141 UAACACUGUCUGGUAAAGAUGG 

miR-155 UUAAUGCUAAUCGUGAUAGGGGU 

miR-21 UAGCUUAUCAGACUGAUGUUGA 

miR-429 UAAUACUGUCUGGUAAAACCGU 

miR-375 UUUGUUCGUUCGGCUCGCGUGA 

miR-122 UGGAGUGUGACAAUGGUGUUUG 

M1* UAACACUGUCUGGUAAAGAUCG 

M2* UCACACUGUCUGGUAAAGAUCG 

M3* UCACACUGUCUGCUAAAGAUCG 

M4* UCAAACUGUCUGCUAAAGAUCG 

M5* UCAAACUGUCUGCUAAACAUCG 

*The color reds represent the sequences of mismatches, respectively. 

 

 



Table S3. Comparison with previously reported methods on miRNA detection. 

Method Time (min) Reaction 
step 

Limit 
detection  

Maximum 
temperature 

(°C)  
Ref. 

RCA(CRISPR/Cas12a) 230 4 34.7 pM 95 [1] 

RCT(CRISPR/Cas13a) 136 4 586 fM 80 [2] 

HRCA(CRISPR/Cas13a) 163 5 200 aM 80 [3] 

SDA + CHA 350 5 12 aM 95 [4] 

SDA + Transcription 120 3 195 aM 95 [5] 

TRCA 85 3 550 pM 65 [6] 

DP-RCT 60 1 73 pM 34 This 
work 

 
 



 

Figure S1. The nucleic acid structures of the various (a) IDPs and (b) ODPs created using the 

NUPACK nucleic acid modeling tool. The transparent red bold line and the black arrow 

indicates the sequences complementary to the T7 promoter and transcription direct (3’ to 5’), 

respectively. 

 



 

Figure S2. The optimization of the concentration of (a) rNTP, (b) T7 RNA polymerase, (c) 

T7p (T7 promoter), and (d) DP (dumbbell probe) for DP-RCT. The relative fluorescence 

intensity is defined as F/F0, where F and F0 indicate the fluorescence intensity from the 

samples with and without the target miR-141, respectively. The error bars indicate the 

standard deviations obtained from triplicate measurements. 

 



 

Figure S3. The optimization of concentration TO-1 biotin for DP-RCT. The relationship 

between the fluorescence intensity at 535 nm and the concentration of miR-141. The error 

bars indicate the standard deviations obtained from triplicate measurements. 

 



 

 

Figure S4. The optimization of reaction condition on (a) reaction time and (b) reaction 

temperature for DP-RCT. The relative fluorescence intensity is defined as F/F0, where F and 

F0 indicate the fluorescence intensity from the samples with and without the target miR-141, 

respectively. The error bars indicate the standard deviations obtained from triplicate 

measurements. 

 

 



 

Figure S5. The fluorescence intensity as a function of miR-141 concentrations in 2% human 

serum. The relationship between the fluorescence intensity at 535 nm and the concentration 

of miR-141. 
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