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1) Optimization of the concentration of the immobilized capture probe 
 

 
 

Figure S1. Concentration optimization of the immobilized capture probe (complementary sequence to the miR-
21, 5’-H2N-(CH2)6-TCA ACA TCA GTC TGA TAA GCT ACC CGG GCC CG-3’) tested using a 9 MHz quartz 
crystal microbalance (QCM) resonator. When the probe concentration reaches 25 μM, saturation begins to occur. 
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2) Gel electrophoresis images of sandwich hybridization assay 
 

 
 
Figure S2. Gel electrophoresis images of sandwich hybridization assay. lane 1, capture probe (complementary 
sequence to the miR-106b, 31 bps); lane 2, miR-106b (21 bps); lane 3, detecting probe (10 bps); lane 4, parcial 
hybridization (1 + 2); lane 5, sandwich hybridization (1 + 2 +3). 

 

 

 

3) Comparison of changes in resonance frequency depending on the labeling method 
 

 
Figure S3. Comparison of changes in resonance frequency of SAW biosensors for detecting miR-21 depending 
on the labeling method to the detecting probe. The labeling of TiO2 nanoparticles and photocatalytic silver 
staining show the largest signal change compared to other methods. The concentration of miR-21 was 10 nM. 
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4) The result of the sensor without target RNA (A blank test) 
 

 

Figure S4. SAW sensor response due to sandwich hybridization and subsequent TiO2-mediated silver staining 
reaction. A decrease in frequency indicates an increase in the effective mass of the sensor chip. Blank (blue 
dotted line) and 10 nM concentration of the synthetic miR-21 (red dotted line) was used in this experiment. 

 

 

5) Selectivity of the SAW sensor array 
 

 

Figure S5. Selectivity of the SAW biosensor toward miR-21 in comparison with two other miRNA samples. 
miR-21 shows a more than 50 times larger signal compared to the other non-complementary miRNAs (miR-
106b and miR-155) and blank sample. The concentrations of four miRNAs were 10 nM. 
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