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Fig. 1 Schematic illustration of the amplification detection of hydroxyl radical based on silver-enhanced gold nanoparticle label
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Fig. 2 UV-visible spectra of AuNPs (a) and DNA2-func-
tionalized AuNPs (b)
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Fig. 3 Nyquist plots (A) and cyclic voltammograms (B) of the different electrodes
a. Bare gold electrode; b. DNA1/Au electrode; c. MCH/DNA1/Au electrode; d. DNA2-AuNPs/MCH/DNA1/Au electrode
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Fig. 4 DPV responses of MCH/DNA1/Au electrode before
(a) and after (b) interacted with 5 wmol-L" -OH and
then further modified with silver-enhanced DNA2-
AuNPs
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0.2 ~ 200 pmol - L BLZ M & & (& 6B) , et 111 14
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Fig. 5 The influence of silver staining time (A) and the reaction time between - OH and the MCH/DNA1/Au electrode (B) on the
DPV responses of the DNA2-AuNPs/MCH/DNA1/Au electrode (C.oq =5 pmol - L)
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Sensitive Detection of Hydroxyl Radical Based on
Silver-Enhanced Gold Nanoparticle Label

YANG Yan'?, YU Peng', ZHANG Xiao-hua", CHEN Jin-hua"
(1. State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and Chemical
Engineering, Hunan University, Changsha 410082, China; 2. College of Chemisiry and Pharmaceutical
engineering, Nanyang Normal University, Nanyang 473061, Henan, China)

Abstract: A novel DNA-based electrochemical sensor has been successfully constructed for sensitive detection of hydroxyl rad-
ical (-OH) based on the silver-enhanced gold nanoparticle label. Thiolated DNA1 was firstly immobilized on the gold electrode
through Au—S bonds. The -OH generated from Fenton reaction could induce serious oxidative damage of the DNA1 layer on the
electrode surface. Then DNA2-functionalized gold nanoparticles (DNA2-AuNPs) were linked on the electrode through the hy-
bridization between DNA2 and undamaged DNA1. Based on the catalytic reduction of silver ion by AuNPs, a silver layer was
formed on the surface of AuNPs. The quantitative assay of - OH was carried out by differential pulse voltammetry (DPV) detection
of the deposited silver. Under the optimization conditions, the developed DNA-based biosensor could detect -OH quantitatively
with wide linear range (0.2 ~ 200 pwmol-L") and low detection limit (50 nmol-L™"), and exhibited satisfactory selectivity and repro-

ducibility. This electrochemical biosensor could have potential application in the evaluation of antioxidant capacity.

Key words: hydroxyl radical; DNA damage; gold nanoparticle; silver-enhancement; electrochemical sensor



