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S1. Optimization of experimental conditions 

The analytical performance of the prepared aptasensor had been greatly 

influenced by some experimental parameters, such as NH2-TBA Ι concentration, TB 

incubation time and glucose concentration. Through optimizing these experimental 

conditions, the proposed aptasensor could be capable of more efficiency for the 

detection of thrombin.  

20 μL of NH2-TBA Ι with different concentrations from 0.5 to 3.0 μM was 

attached onto the electrode surface and measured in 1 mL [Fe(CN)6]3-/4- (5.0 mM, pH 

7.4). From Fig. S1A, the peak current decreased gradually with the increasing of the 

NH2-TBA I concentration, and tended to level off at the concentration of 2.5 μM. So 

the optimal NH2-TBA I concentration was 2.5 μM. 

The TB incubation time was an important parameter affecting the specific 

binding with the secondary aptamer. At room temperature, the electrochemical 

response for TB (5 nM) decreased with the reaction time up to 40 min, then the signal 

began to level off (Fig. S1B), predicting the saturated binding between TB target and 

NH2-TBA I. Thus, incubation time of 40 min was selected for the sandwich-type 

assay. 

The amount of glucose in electrolytic cell played an important role to increase 

sensitivity and selectivity of the aptasensor. After incubation of 5 nM TB, the 

aptasensor was tested in 1 mL PBS (0.1 M, pH 7.0) containing glucose with different 

concentrations of 10, 20, 30, 40, 50, 60 μM, and the results are shown in Fig. S1C. As 

could be seen, the peak current increased with the increasing of glucose concentration, 
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and reached plateau regions at the concentration of 40 μM, suggesting a saturated 

state of glucose. Thus, 40 μΜ glucose solutions were the optimal concentration 

throughout the detection process. 

 

                                 

 

 

Fig. S1. The optimization of (A) NH2-TBA I concentration and (B) TB incubation 

time in 1 mL [Fe(CN)6]3−/4− (5.0 M, pH 7.4) and the optimization of (C) glucose 

concentration in 1 mL PBS (0.1 M, pH 7.0). 
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Table S1 Performance compared with other detection methodologies for TB 

detection. 

Analytical methodsa Linear range Detection limit References 

EIS 0.15-18 nM 0.02 nM 1 

Flouresence -       20 pM 2 

CV 0.01-50 nM 6.3 pM 3 

QCM 0.5-13 nM       0.1 nM 4 

ECL 0.005-50 nM 1.7 pM 5 

Colorimetric 1-100 nM 1 nM 6 

DPV 0.0001-20 nM 0.013 pM This work 

a EIS: electrochemical impedance spectroscopy, CV: cyclic voltammetry, QCM: Quartz crystal 

microbalances, ECL: electrochemiluminescent, DPV: differential pulse voltammetry. 

References 

1. B. L. Li, Y. L. Wang, H. Wei and S. J. Dong, Biosens. Bioelectron., 2008, 23, 

965-970. 

2. A. X. Zheng, J. R. Wang, J. Li, X. R. Song, G. N. Chen and H. H. Yang, Biosens. 

Bioelectron., 2012, 36, 217-221. 

3. L. J. Bai, R. Yuan, Y. Q. Chai, Y. L. Yuan, L. Mao and Y. Zhuo, Analyst, 2011, 136, 

1840-1845. 

4. Q. Chen, W. Tang, D. Z. Wang, X. J. Wu, N. Li and F. Liu, Biosens. Bioelectron., 

2010, 26, 575-579. 

Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2014



 

5 

5. F. Li and H. Cui, Biosens. Bioelectron., 2013, 39, 261-267. 

6. Z. X. Zhang, Z. J. Wang, X. L. Wang and X. R. Yang, Sens. Actuators B: Chem., 

2010, 147, 428-433. 

Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2014


	References

