Author’s Accepted Manuscript

The principal internatioaal Journal devoted to research, design, development and
biosensors and boelectronics

Electrochemical detection of tobramycin based on
enzymes-assisted dual signal amplification by using
a novel truncated aptamer with high affinity

‘applcaton of

Jingjing Nie, Luyi Yuan, Ke Jin, Xuyan Han,
Yaping Tian, Nandi Zhou

www.elsevier.convlocate/bios

PIIL: S0956-5663(18)30770-X
DOI: https://doi.org/10.1016/j.bi0s.2018.09.072
Reference: BIOS10812

To appear in:  Biosensors and Bioelectronic

Received date: 19 July 2018
Revised date: 12 September 2018
Accepted date: 20 September 2018

Cite this article as: Jingjing Nie, Luyi Yuan, Ke Jin, Xuyan Han, Yaping Tian
and Nandi Zhou, Electrochemical detection of tobramycin based on enzymes-
assisted dual signal amplification by using a novel truncated aptamer with high
a ffinity, Biosensors and Bioelectronic,
https://doi.org/10.1016/5.bi0s.2018.09.072

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.2018.09.072
https://doi.org/10.1016/j.bios.2018.09.072

Electrochemical detection of tobramycin based on
enzymes-assisted dual signal amplification by using a novel
truncated aptamer with high affinity

Jingjing Nie, Luyi Yuan, Ke Jin, Xuyan Han, Yaping Tian, Nandi Zhou*
The Key Laboratory of Carbohydrate Chemistry and Biotechnology, Ministry of
Education, School of Biotechnology, Jiangnan University, Wuxi 214122, China
*Corresponding author. Tel: +86-510-85197831; Fax: +86-510-85197831; E-mail:

zhounandi@jiangnan.edu.cn

Abstract

An aptamer with the length of only 15 nucleotides specific for tobramycin was
obtained through rationally designed truncation from a previously reported long
sequence. The structural and binding properties of the aptamer were characterized.
The dissociation constant (Kg) was determined to be 42.12 nM, indicating high
affinity of the aptamer for tobramycin. Then an electrochemical sensor based on this
aptamer was developed, which employed an enzymes-assisted dual signal
amplification cycle through target recycling and strand-displacement DNA
polymerization. A hairpin probe containing the aptamer sequence was designed and
used to start the production cycle of a short ssSDNA fragment in the presence of
tobramycin, with the help of phi29 DNA polymerase and nicking endonuclease
Nt.Alwl. The ssDNA fragment was captured by a signal transduction probe modified

on gold electrode to form a triple-helix structure. With the help of [Ru(NHs)s]**, a
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