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Preparation and electrochemical determination of gold electrode
modified with thiolated capture probe through self-assembling
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Abstract: A gold electrode with thiolated capture probe through self-assembling based on the competitive hybridization
for detection of target sequence of lignin peroxidase (/ip) gene of Phanerochaete chrysosporium was developed.
Following hybridizations with competitively hybridized with the target nucleic acid and biotinylated response probe,
streptavidin-horseradish peroxidase (HRP) conjugate was applied to the electrode. The electrochemical behavior was
analyzed by cyclic voltammetry, electrochemical impedance spectroscopy, current—time curve and differential pulse
voltammetry. The results show that the best time for self-assembling is 15 h, and the optimum concentration of response
probe is 0.51x10°° mol/L. A good linear correlation between the current and the concentration of the target nucleic acid
concentration is found in the concentration range from 7.51x107"> mol/L to 1.05x10 ° mol/L. The detection limit is
7.51x10""* mol/L. The modified electrode exhibits high sensitivity, precision, stability and reproducibility.
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Fig. 1 Illustration of hybridization and competitive detection procedure by self-assembled monolayer of gold electrode
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Fig. 2 DPV curves of HS-ssDNA/Au in 0.1 mol/L KCI

solution containing 5.0 mmol/L ferricyanide at different

self-assembled times
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Fig. 3 Electrical current response in current—time curve to

detection probe under different concentration
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AL b s A ek, DRI H A BRI (R R H A
LR Sy ik BEME R TIvR /N, Wl 4 s
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Fig. 4 Current—time curve of target nucleic acid under
different concentrations and detection probe (0.51 umol/L) at
37 °C for 1 h, using PBS (pH 7.38) containing 0.5 mmol/L
H,0, and 1 mmol/L hydroquinone
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Fig. 5 Calibration curve of current response to target DNA

under optimal experimental conditions
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Fig. 6 Electrochemical impedance spectra (Nyquist plots) of
electrodes: (a) Bare gold electrode; (b) Gold electrode modified
with CP (14.7 pmol/L) for 15 h and 1 mmol/L MCH; (c)
Modified gold electrode with target nucleic acid (0.45 nmol/L)
and DP (0.51 pumol/L) for 1 h at 37 °C; (d) Regeneration of
modified gold electrode after step (c); (e) Regenerated
modified gold electrode used in hybridization under the same
condition of step (c), using 0.1 mol/L KCI solution containing
5.0 mmol/L ferricyanide, with frequency range of 0.01-105 Hz,
bias potential of +0.08 V and AC amplitude of 5 mV
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