Author’s Accepted Manuscript

The principal internatioaal Journal devoted to research, design, development and
‘applcation of boseasors and bioeectronics

Rapid detection of Escherichia coli based on 16S
rDNA nanogap network electrochemical biosensor

Jialin Zhang, Jiajla Wang, Xiaoqing Zhang,
Fengjiao He

www.elsevier.convlocate/bios

PII: S0956-5663(18)30541-4
DOI: https://doi.org/10.1016/1.bios.2018.07.041
Reference: BIOS10630

To appear in:  Biosensors and Bioelectronic

Received date: 5 May 2018
Revised date: 15 July 2018
Accepted date: 17 July 2018

Cite this article as: Jialin Zhang, Jiajia Wang, Xiaoqing Zhang and Fengjiao He,
Rapid detection of Escherichia coli based on 16S rDNA nanogap network
electrochemical biosensor, Biosensors and Bioelectronic,
https://doi.org/10.1016/1.bios.2018.07.041

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


http://www.elsevier.com/locate/bios
https://doi.org/10.1016/j.bios.2018.07.041
https://doi.org/10.1016/j.bios.2018.07.041

Rapid detection of Escherichia coli based on 16S rDNA nanogap

network electrochemical biosensor

Jialin Zhang?, Jiajia Wang?, Xiaoging Zhang®, Fengjiao He*"

% State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry
and Chemical Engineering, Hunan University, Changsha, 410082,P.R. China
®School of Pharmacy, Hunan University of Chinese Medicine, Changsha 410208, P.R.

China

“Corresponding author. E-mail address: fengjiao87799232@hotmail.com (F. He)

Abstract

Simple, fast and effective detection methods of Escherichia coli (E. coli) are essential
for human life and health. This article proposes a sensitive and rapid detection method
of E. coli based on electrochemical biosensor using 16S rDNA as target biomarker, and
using oligonucleotide probes and nanogap network electrodes as transducer elements.
The nanogap network electrodes are prepared by interconnecting of gold nanoparticles
through thiolated peptide nucleic acid (PNA) probes on the substrate of Au interdigital
electrode. In the presence of specific 16S rDNA fragments, PNA capture probe
hybridized to 5’ terminal of the fragments, and detection probe modified with
horseradish peroxidase (HRP) hybridized to its 3’ terminal. HRP attached to the
hybridized detection probe catalyzed the polymerization of aniline along target chain.
Conductive connection was caused by polyaniline deposition between the interrupted

gold nanoparticles and offered a conductimetric response of constructed sensor. Thus,
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