
Supporting information

Binary Light-up Fluorescent Probe Based on Silver Nanocluster for MicroRNA 

Detection

Marina A. Kapitonovaa,b*, Zakhar V. Reveguka,c, Polina S. Malovaa,d, Kuan Hu e and Alexei I. 

Kononova

a St. Petersburg State University, 199034 Saint-Petersburg, Russia

b St. Petersburg Pasteur Institute, 197101 Saint-Petersburg, Russia

c Tel Aviv University, 69978 Tel Aviv, Israel

d Georg-August-Universität Göttingen, 37073 Göttingen, Germany

e State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute of 

Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, 

100050 Beijing, P. R. China

* Corresponding author: 

E-mail: kapitonova.marin@gmail.com

Supplementary Information (SI) for Analytical Methods.
This journal is © The Royal Society of Chemistry 2025



Table S1. DNA and RNA sequences used in this work. Designations: A, T, C, G – DNA 
nucleobases, rA, rU, rC, rG – RNA nucleobases, green color – the cluster-bearing parts, red color 
– the spacer.

Name Sequence (5`→3`)
miR-210 CTGTGCGTGTGACAGCGGCTGA
miR-210RNA rCrUrGrUrGrCrGrUrGrUrGrArCrArGrCrGrGrCrUrGrA
Let-7a TGAGGTAGTAGGTTGTATAGTT
miR-155 TTAATGCTAATCGTGATAGGGGTT
miR-21 TAGCTTATCAGACTGATGTTGA
random ACTGTAAGAGTAATAATTTAAA
S1_A_A1 TCAGCCGCTGTACCCGTTTT
S2_A_A1 CCCCACCCCTACACACGCACAG
S1_A_A0 TCAGCCGCTGTCCCGTTTT
S2_A_A0 CCCCACCCCTCACACGCACAG
S1_A_A1_2gap TCAGCCGCTG-ACCCGTTTT
S2_A_A1_2gap CCCCACCCCTA-ACACGCACAG
S1_A_A1_4gap TCAGCCGCT--ACCCGTTTT
S2_A_A1_4gap CCCCACCCCTA--CACGCACAG
S1_A_A3 TCAGCCGCTGTAAACCCGTTTT
S2_A_A3 CCCCACCCCTAAACACACGCACAG
S1_A_ATAATA TCAGCCGCTGTATAATACCCGTTTT
S2_A_TATTAT CCCCACCCCTTATTATCACACGCACAG
S1_A_A5 TCAGCCGCTGTAAAAACCCGTTTT
S2_A_A5 CCCCACCCCTAAAAACACACGCACAG
S1_A_A7 TCAGCCGCTGTAAAAAAACCCGTTTT
S2_A_A7 CCCCACCCCTAAAAAAACACACGCACAG
S1_B_A0 TCAGCCGCTGTCCCCACCCC
S2_B_A0 CCCGTTTTCACACGCACAG
S1_B_A3 TCAGCCGCTGTAAACCCCACCCC
S2_B_A3 CCCGTTTTAAACACACGCACAG
S1_B_T3 TCAGCCGCTGTTTTCCCCACCCC
S2_B_T3 CCCGTTTTTTTCACACGCACAG
S1_B_ATA TCAGCCGCTGTATACCCCACCCC
S2_B_TAT CCCGTTTTTATCACACGCACAG
S1_B_ATAATA TCAGCCGCTGTATAATACCCCACCCC
S2_B_TATTAT CCCGTTTTTATTATCACACGCACAG
S1_B_A5 TCAGCCGCTGTAAAAACCCCACCCC
S2_B_A5 CCCGTTTTAAAAACACACGCACAG
S1_B_A5_2gap TCAGCCGCTG-AAAAACCCCACCCC
S2_B_A5_2gap CCCGTTTTAAAAA-ACACGCACAG
S1_B_A5_4gap TCAGCCGCT--AAAAACCCCACCCC
S1_B_A5_4gap CCCGTTTTAAAAA--CACGCACAG
S1_B_A7 TCAGCCGCTGTAAAAAAACCCCACCCC
S2_B_A7 CCCGTTTTAAAAAAACACACGCACAG
S1_B_A9 TCAGCCGCTGTAAAAAAAAACCCCACCCC
S2_B_A9 CCCGTTTTAAAAAAAAACACACGCACAG



Fig. S1. Fluorescence emission (a) and absorbance (b) spectra of silver nanocluster synthesized 
on simultaneous mixing of DNA matrices S1_A_A1 and S2_A_A1 with miR_210 sequence 

(blue) in one hour. Negative control samples without miR_210 are painted in red.

Fig. S2. Kinetics of fluorescence intensity of Ag NCs on S1, S2 or S1+S2 mix with and without 
target sequence miR_210.



 
a) b)

c)

Fig. S3. Fluorescence (a), absorption spectra (b) and kinetics (c) of S1/S2/Ag NCs complexes 
with DNA and RNA target sequences.
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Fig. S4. Fluorescence spectra (a) and kinetics (b) of Ag NCs in different buffer solutions.



Fig. S5. Dependence of Ag NCs fluorescence intensity on concentration of additional NaCl.

Fig. S6. Kinetics of Ag NCs rearrangement efficiency in two different storage conditions 
measured by fluorescence intensity at emission wavelength of 560 nm while excitation at 490 
nm in different periods of time. 
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Fig. S7. Fluorescence (a, c) and absorption (b, d) spectra of Ag NCs for two matrix types A and 
D with variation of adenine spacer length.

Fig. S8. Fluorescence emission spectra with excitation at 490 nm of Ag NCs in cases of different 
spacers.



Fig. S9. Fluorescence emission spectra with excitation at 490 nm of Ag NCs in cases of different 
spacers.
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Fig. S10. Fluorescence (a, c) and absorption (b, d) spectra of Ag NCs for two matrix types A and 
D with variation of gap length between S1 and S2 parts. 



Fig. S11. Selectivity test of miR-210 binary Ag NCs sensor, fluorescence emission spectra with 
excitation at 490 nm in cases of addition of different target sequences.

Fig. S12. Dependence of Ag NCs fluorescence intensity on concentration of serum in a sample.


