Author’s Accepted Manuscript

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

A graphene oxide-based label-free electrochemical
aptasensor for the detection of alpha-fetoprotein

Shaohong Yang, Feifei Zhang, Zonghua Wang,
Qionglin Liang

www.elsevier.convlocate/bios

PII: S0956-5663(18)30285-9
DOI: https://doi.org/10.1016/j.bi0s.2018.04.026
Reference: BIOS10422

To appear in:  Biosensors and Bioelectronic

Received date: 24 January 2018
Revised date: 25 March 2018
Accepted date: 13 April 2018

Cite this article as: Shaohong Yang, Feifei Zhang, Zonghua Wang and Qionglin
Liang, A graphene oxide-based label-free electrochemical aptasensor for the
detection of alpha-fetoprotein, Biosensors and  Bioelectronic,
https://doi.org/10.1016/j.bi0s.2018.04.026

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.2018.04.026
https://doi.org/10.1016/j.bios.2018.04.026

A graphene oxide-based label-free electrochemical aptasensor for

the detection of alpha-fetoprotein

Shaohong Yang*"*, Feifei Zhang™*, Zonghua Wang®*, Qionglin Liang”*
& College of Chemistry and Chemical Engineering, Shandong Sino-Japanese Center for Collaborative
Research of Carbon Nanomaterials, Qingdao University, Qingdao, Shandong 266071, China
®MOE Key Lab of Bioorganic Phosphorus & Chemical Biology, Beijing Key Lab of Microanalytical

Methods and Instrumentation, Department of Chemistry, Tsinghua University, Beijing 100084, China

E-mail: wangzonghua@qdu.edu.cn

E-mail: lianggl@mail.tsinghua.edu.cn

* Corresponding author.

ABSTRACT

A label-free method for the determination of alpha-fetoprotein (AFP) was successfully developed
by graphene oxide (GO)-based electrochemical aptasensor. This aptasensor was constructed by
covalently immobilizing NHy-functionalized AFP-specific aptamer on GO with plenty of
carboxylic groups. Cyclic voltammetry (CV) and electrochemical impedance spectra (EIS)
analysis were carried out to investigate the practicability of the fabrication procedures. Fourier
transform infrared spectra (FTIR), Raman, atomic force microscopy (AFM) and scanning electron
microscope (SEM) were performed to indicate the changes of the sensing interface. CV was used
to detect the signal change of the aptasensor. Peak current of CVs changed before and after

incubating the aptasensor with different concentration of AFP solution. The changes of peak
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