Author’s Accepted Manuscript

Enzyme-triggered formation of enzyme-tyramine
concatamers on nanogold-functionalized dendrimer
for impedimetric detection of Hg(Il) with
sensitivity enhancement

Zhenli Qiu, Dianyong Tang, Jian Shu, Guonan
Chen, Dianping Tang

www.elsevier.convlocate/bios

PII: S0956-5663(15)30354-7
DOI: http://dx.doi.org/10.1016/1.bios.2015.08.026
Reference: BIOS7922

To appear in:  Biosensors and Bioelectronic

Received date: 30 June 2015
Revised date: 8 August 2015
Accepted date: 14 August 2015

Cite this article as: Zhenli Qiu, Dianyong Tang, Jian Shu, Guonan Chen an
Dianping Tang, Enzyme-triggered formation of enzyme-tyramine concatamers o1
nanogold-functionalized dendrimer for impedimetric detection of Hg(Il) wit
sensitivity enhancement, Biosensors and Bioelectronic
http://dx.doi.org/10.1016/5.bi0s.2015.08.026

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/bios
http://dx.doi.org/10.1016/j.bios.2015.08.026
http://dx.doi.org/10.1016/j.bios.2015.08.026

Enzyme-triggered formation of enzyme-tyramine concatamers on
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Arts and Sciences, Chongging 402160, PR China

ABSTRACT

A new impedimetric sensing strategy based on enzyme-triggered formation of enzyme-tyramine
concatamers on the nanogold-functionalized poly(amidoamine) (PAMAM) dendrimer was designed
for sensitive detection of mercury(11) (Hg®") ion, coupling with enzymatic biocatalytic precipitation
towards 4-choloro-1-naphthol (4-CN) on thymine (T)-rich single-stranded DNA;-modified
electrode. Initially, nanogold-decorated PAMAM dendrimer (AuNP-PAMAM) was synthesized by
the in-situ reduction method, and then functionalized with horseradish peroxidase (HRP) and
another T-rich oligomer (DNA,). Upon target Hg?* introduction, probe DNA, on the
AUuNP-PAMAM bound to the DNA; on the electrode owing to the T-Hg?*-T coordination chemistry
between the two DNA strands. Accompanying the AUNP-PAMAM, the carried HRP could trigger
the formation of HRP-tyramine concatamer via the classical tyramine signal amplification strategy
in the presence of HRP-tyramine conjugates and hydrogen peroxide. The concatenated HRP
molecules in the concatamer catalyzed the 4-CN oxidation to produce an insoluble precipitation on
the electrode, thereby resulting in the local alteration in the conductivity. Under optimal conditions,
two signal-generation tags including HRP-AuNP-DNA, and HRP-AuNP-PAMAM-DNA, with or
without tyramine signal amplification strategy (i.e., four schemes) were used for impedimetric
detection of target Hg”* on the basis of the same assay format. A low detection limit (LOD) of 0.4

pM and a wide dynamic working range of 0.001 — 100 nM Hg** by using
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