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The calculation of the ratios of S3 and S4 loaded on per AuNP was performed according to our previously 

reported method.
1
  

 

Preparation of CL Calibration Curve of Au Ion 

A series of gold ion standard solution for calibration were obtained by diluting HAuCl4 solution with water. A 

100 µL of each solution containing gold ion was transferred into glass tubes, and 100 µL of 1 µM luminol in 1 M 

NaOH solution was added to record the CL signal with a luminescence analyzer. The CL intensities calibration 

curve of gold ion standard solution was shown in Figure S1. The regression equation could be expressed as Y = 

8470 X -6502 (X was the concentration of gold ions, 10
-6 

g/mL; Y was the CL intensity, n = 7, R = 0.9994).  
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Figure S1. CL calibration curve of the standard Au ions solution. 

 

Preparation of UV Calibration Curve of ssDNA 

Standard signal DNA probe solutions were prepared from the solution of 1 × 10
−4 

M signal DNA probes with 

water. The UV absorbance calibration curve of DNA probe was shown in Figure S2, the regression equation 

could be expressed as Y = 0.02231 X + 0.02136 (X was the concentration of DNA, M; Y was the absorbance of 

UV, n = 6, R = 0.9997). 
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  Figure S2. UV absorbance calibration curve of DNA probe solution. 

 

Preparation of Fluorescence Calibration Curve 

Fluorescein modified S4 in the 5' end was used to fluorescence detection. The fluorescence calibration curve 

of DNA probe was shown in Figure S3, the regression equation could be expressed as Y = 6.22 X + 3.86 (X was 

the concentration of DNA, 10
-8

 M; Y was the fluorescence intensity, n = 9, R = 0.997). 
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Figure S3. Fluorescence calibration curve of DNA probe solution. 

 

Determination of the Ratios of Au NPs, S3 and S4 

The mixture of 5
 
µmol S3 and 20 µmol of S4 was activated with acetate buffer (pH 5.2) and 1.5 µL of 10 mM 

TCEP for 1 h, and then added to 1 mL of freshly prepared gold nanoparticles and shaken gently overnight. Over 
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the course of 16 h, the DNA-AuNP conjugates were aged in salts (0.1 M NaCl, 10 mM acetate buffer) for 24 h, 

followed by centrifugation for 30 min at 16000 rpm to remove excess reagents. 100 µL of the supernatant 

solution was added to glass tubes with 3mL water record the absorbance measured at 260 nm to obtain the 

amount of the signal DNA probes, which were not bounded with the Au NPs. 100 µL of the supernatant solution 

was added to glass tubes with 3 mL water record the fluorescence intensity. The number of signal DNA probes 

immobilized on the Au NPs can be quantitatively calculated from the absorbance difference at 260 nm and 

fluorescence intensity between the DNA solution before and after immobilization, which was shown in Table S1. 

 

Table S1 Quantitive calculation of the signal DNA probes modified on Au NPs 

AuNPs (mol) total DNA (mol) S3 (mol) S4 (mol) ratio of AuNPs/S3/S4 

2.6×10
-12

 3.3×10
-10

 7×10
-11

 2.6×10
-10

 1/27/100 

 

 

    

Figure 1. SEM images of the NPG structures. (a) etching temperature 25 °C, (b) etching temperature 10 °C. 

(a) (b) 
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Figure S5. The influence of the concentration of [Ru(NH3)6]
3+

 on the CC charge. The concentration of target 

DNA was 1.6×10
-12

 M. 

0.0 0.1 0.2 0.3 0.4 0.5

0

5

10

15

20

25
 

 

Q
/µ

c

Time
1/2

/s
1/2

a

d

 

Figure S6. Chronocoulometry transients of [Ru(NH3)6]
3+

 on DNA probe denaturation/regeneration working 

cycles. (a) the original hybrid, (b) first cycle, (c) second cycle, and (d) third cycle. The concentration of the target 

DNA was 3.2×10
-15

 M. 
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