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Experimental section

Table S1. Sequences of Oligonucleotides used in this work

Oligo Sequences (5’ to 3’)

L1 ATTTATCACCCGCCATAGTAGACGTATCACCAGGCAGTTGAGACGAACATTCCTAAGTCTGAA

(Dabcyl)-L2 (Dabcyl)-

CTTCTCTACGTTCCGGACCTTTTACATGCGAGGGTCCAATACCGACGATTACAGCTTGCTACAC

G A TTCAGACTTAGGAATGTTCG

L3 ACTACTATGGCGGGTGATAAAACGTGTAGCAAGCTGTAATCGACGGGAAGAGCATGCCCATC

C

L4 ACGGTATTGGACCCTCGCATGACTCAACTGCCTGGTGATACGAGGATGGGCATGCTCTTCCCG

L5 ACATGCGAGGGTCCAATACCGACGATTACAGCTTGCTACACGATTCAGACTTAGGAATGTTCG

L6- (FAM) GGTCCGGAAC r（GUAGAGAAG) - (FAM)

L7- (FAM) GGTCCGGAACGTAGAGAAG - (FAM)

Results and discussion

Optimization of the experimental conditions

Fig. S1. The optimization of assay conditions. (A) Synthesis results of D-TDN under different concentrations of Mg2+ (2mM; 

5mM; 10mM; 15mM; 20mM; 50mM). (B) Fluorescence results optimized for Mg2+ concentration in the sensing system. (C) 

The optimization of the ratio of L6 to D-TDN. [L6]=100 nM. (D) The fluorescence intensity changes with different 



temperature. (E) The fluorescence intensity changes at different time point. [L1]=[L2]=[L3]=[L4]=150 nM, [RNase H]=10 

U/mL. [L6] =100 nM.

Sensitivity analysis

Table S2. Comparison of the limit of detection of RNase H

Detection methods Detection limit (U/mL) Year Reference

Molecular beacon 5 2008 [1]

Iridium (III) 0.125 2016 [2]

Tb3+ 2 2017 [3]

Graphene oxide 0.005 2017 [4]

DNAzyme 0.01 2017 [5]

Gold nanoparticles / DNAzyme 0.023 2019 [6]

DNA Tetrahedron / G-quadraplex 3.41 2019 [7]

TDN 0.01 - This work

Specificity analysis of RNase H

Fig. S2. Influence of other enzymes on the specificity of the RNase H activity assay. [L1]=[L2]=[L3]=[L4]=150 nM, 

[L6]=100 nM, [RNase A]=[BSA]=1 μg/mL, [ALP] = [T4 PNK] = [RNase H] = [APE1] = [UDG] = [DNase I] = [T4 DNA 

Ligase] = 20 U/mL. Ex/Em = 450/521 nm. Error bars SD, n = 3



Time optimization in the cell

Fig. S3. (A) Optimization of incubation time for RNA/DNA-TDN with living cells. (B) Perform relative quantitative analysis 

on the image data in Fig. A.Scale bars are 20 μm. 

Fig. S4. Imaging by dsDNA-TDN in HepG2.



Cytotoxicity analysis of natural compounds

Fig. S5. (A) Cell viability of HepG2 cells treated with various concentrations of nanoprobes for 24 h. (B) Cell viability of 

HL-7702 cells treated with various concentrations of nanoprobes for 24 h. (C) Cell viability of two kinds of cells treated with 

various concentrations of natural compound 35 for 24 h. (D) Cell viability of two kinds of cells treated with various 

concentrations of natural compound 2 for 24 h. (E) Cell viability of two kinds of cells treated with various concentrations of 

natural compound 1 for 24 h. (F) Cell viability of two kinds of cells treated with various concentrations of natural compound 

3 for 24 h. 

Basic information of natural compounds

Table S3. Natural Compounds

Code
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Name

Molecular 
fomula Chemical Name Structure
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