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S1. Calculation of the numbers of TBA per magnetic nanobead (MB)

Fig. S1. (A) Standard curve of MBs (bright field). (B) Fluorescence spectra of alexa-

488-SP at different concentration (1.35 nM, 2.7 nM, 4.05 nM, 5.4 nM, 6.75 nM, 8.1 

nM, 9.45 nM, 10.8 nM, 12.15 nM, 13.5 nM). (C) Standard curve of alexa-488-SP..

S2. Optimization of detection conditions

Different experimental conditions were optimized for optimal performance. 

Firstly, according to the literature1, 100 mV is taken as the operating voltage. From 

Fig S2A and S2B, the detection current is close to stable at 60 s, so 0.1 V and 60 s 

was taken as the working voltage and detection time, respectively. In addition, the 

amount of MBs-TBA-SP is also critical. In general, one parameter characterizing the 

affinity of the aptamer is the dissociation constant, and the formula is as follows:
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Among them, TB represents thrombin; TBA represents thrombin aptamer; TBA-

TB represents thrombin-thrombin aptamer complex. Under certain conditions, the 

dissociation constant of the thrombin aptamer is constant. Then, in theory, when the 

thrombin is fed, the more the aptamer is used, the more complexes of aptamers and 

thrombin are formed. Here, SP with the alexa-488 label at the 3' end were still used to 

optimize the amount of MBs-TBA-SP. The results showed that the more the amount 

of the complex injected, the stronger the fluorescence intensity of the replaced signal 

probe, when it was incubated with the same concentration of thrombin for a certain 

period of time. Taking into account the limitations of the experimental conditions, we 
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used 0.12 mg MBs-TBA-SP as the optimal input.

Fig. S2. (A) Colorimetric detection of HRP. (B) The effects of scan time on the 

detection signal. (C) The effects of different dosage of MB-TBA-SP on the 

fluorescence intensity.

S3. Comparison of this method and some other reported methods for 

thrombin assay.

Table S1. Comparison of this method and some other reported methods for thrombin assay.

Method Signal output type Linear range LOD Refs

Fluorescence single 0.5 nM~10.5 nM 0.15 nM 2

Colorimetry single 0.01nM~0.10 nM 4 pM 3

Electrochemiluminescence single 0.01 nM~10 nM 6.3 pM 4

Electrochemistry single 0.05 pM~60 nM 15 fM 5

Colorimetry

Electrochemistry

Dual (two kind of 
reporter probes)

0.5 pM~0.1 nM

1 fM~1 μM

0.12 pM

0.40 fM

6

This work (Colorimetry

Electrochemistry)

dual (one reporter 
probe)

10 nM~5 μM

1 nM~10 μM

10 nM

0.35 nM

This 
work
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