
Electronic Supplementary Information 

Branched RCA Coupled with NESA-based Fluorescence 

Assay for Ultrasensitive Detection of miRNA 

Chenggong Xu
a
, Xu Wang

b
, Hui Li

a
, Cong Han

a
, Jingfeng Wang

a
, Yu Wang

a*
, Su Liu

c
, 

Jiadong Huang
a,d 

 

a School of Biological Sciences and Technology, University of Jinan, Jinan 250022, 

P.R. China 

b Shandong Yellow River Institute of Metrology, Jinan 250022, P. R. China 

c School of Resources and Environment, University of Jinan, Jinan 250022, P.R. 

China 

d Key Laboratory of Chemical Sensing & Analysis in Universities of Shandong, 

School of Chemistry and Chemical Engineering, University of Jinan, Jinan 250022, 

P.R. China 

 

 

 

 

 

 

*
 Corresponding author. E-mail: bio_wangy@ujn.edu.cn; Tel.: +86-531-89736122; 

Fax: +86-531- 82769122. 

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2017



 

Tab. S1 Oligonucleotides sequences used in this work. 

Oligonucleotide name Sequence (5’- 3’) 

Hairpin probe1 CCCCTATCACGATTAGCATTAACATTGAGGATTTCTATATAG

GGG 

Hairpin probe 2 TGGAGCATTACCCGTTTTTACCTCCAGA 

Padlock probe 1 P-CCCCTATATAGAAGTCTGATAGCACAGACGCGC 

CATCGATAGGCGTGGAGCATTACCCGTGGCTTCTTCGTACT

AG 

Padlock probe 2 P-AAGTAGTCTATTGGTCGGATCTGGAGGTTGCATGTGCTGA

GGCGAATTTAACGACCCACACCGAATACAA 

Ligation probe 1 CTATATAGGGGCTAGTACGAAG 

Ligation probe 2 ATAGACTACTTTTGTATTCGGT 

Molecular beacon (MB) (FAM)CATGTGCTGAGGCGTTTCACATG(DABCYL) 

MiR-155 UUAAUGCUAAUCGUGAUAGGGG 

MiR-122 UGGAGUGUGACAAUGGUGUUUG 

MiR-205 UCCUUCAUUCCACCCGAGUCUG 

MiR-21 UAGCUUAUCAGACUGAUGUUGA 

Let-7a UGAGGUAGUAGGUUGUAUAGUU 

 



 

 

 

 

Fig. S1 Interference of human serum with miR-155 detection. The data shown here 

represent the average of three independent experiments. Relative Standard Deviation 

(RSD) values of the samples in the absence and presence of 1% serum or 10% serum 

are 4.92%, 3.75% and 4.72%, respectively. F and F0 represent the fluorescence 

intensities corresponding to the target miR-155 and the blank, respectively. 

 



 

Tab. S2 Comparison of different methods for detection of miR-155. 

Detection method Detection range LOD Ref. 

silver nanoclusters-based fluorescence method 0.2 nM-30 nM 0.1 nM 41 

graphene quantum dot-based electrochemical method 1 fM-100 pM 0.14 fM 42 

dual signal amplification-based electrochemical method 10 fM-1 nM 3.3 fM 43 

Pd nanoparticles-based electrochemical method  5.6 pM-56 M 1.87 pM 44 

quantum dots barcodes-based electrochemical method 50 fM-30 pM 12 fM 45 

3D graphene films-based electrochemical method 0.01 nM-1.0 M 5.2 pM 46 

our method 5 aM-500 fM 3.9 aM --- 

 

References 

41 M. Hosseini, A. Akbari, M. R. Ganjali, M. Dadmehr and A. H. Rezayan, J. Fluoresc., 2015, 25, 

925-929. 

42 T. Hu, L. Zhang, W. Wen, X. Zhang and S. Wang, Biosens. Bioelectron., 2016, 77, 451-456. 

43 X. Wu, Y. Chai, R. Yuan, Y. Zhuo and Y. Chen, Sens. Actuators B: Chemical., 2014, 203, 

296-302. 

44 X. Wu, Y. Chai, R. Yuan, H. Su and J. Han, Analyst., 2013, 138, 1060-1066. 

45 W. Zhu, X. Su, X. Gao, D. Zong and X. Zou, Biosens. Bioelectron., 2014, 53, 414-419. 

46 D. Kong, S. Bi, Z. Wang, J. Xia and F. Zhang, Anal. Chem., 2016, 88, 10667-106742. 


