Author’s Accepted Manuscript

Ultrasensitive electrochemical immunosensor based
on horseradish peroxidase (HRP)-loaded silica-
poly(acrylic acid) brushes for protein biomarker
detection

Yan Zhao, Yiqun Zheng, Rongmei Kong, Lian Xia,
Fengli Qu

www.elsevier.convlocate/bios

PII: S0956-5663(15)30392-4
DOI: http://dx.doi.org/10.1016/1.bios.2015.08.065
Reference: BIOS7961

To appear in:  Biosensors and Bioelectronic

Received date: 1 July 2015
Revised date: 17 August 2015
Accepted date: 28 August 2015

Cite this article as: Yan Zhao, Yiqun Zheng, Rongmei Kong, Lian Xia and Fengl
Qu, Ultrasensitive electrochemical immunosensor based on horseradis
peroxidase (HRP)-loaded silica-poly(acrylic acid) brushes for protein biomarke
detection,Biosensors and Bioelectronic
http://dx.doi.org/10.1016/1.bios.2015.08.065

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.2015.08.065
http://dx.doi.org/10.1016/j.bios.2015.08.065

Ultrasensitive electrochemical immunosensor based on horseradish
peroxidase (HRP)-loaded silica-poly(acrylic acid) brushes for protein

biomarker detection
Yan Zhao," Yiqun Zheng,’ Rongmei Kong," Lian Xia," and Fengli Qu"”

[f] The Key Laboratory of Life-Organic Analysis, College of Chemistry and
Chemical Engineering, Qufu Normal University, Qufu, Shandong 273165, P. R.
China

[f] Leadernano Tech. L.L.C., Jining, Shandong 272000, P. R. China

[] Corresponding author: Prof. F. Qu, Tel/fax: (+86) 537-4456301

E-mail: fengliguhn@hotmail.com

Abstract

We report an ultrasensitive electrochemical immunosensor designed for the
detection of protein biomarkers using horseradish peroxidase (HRP)-loaded
silica-poly(acrylic acid) brushes (SiO,-SPAABS) as labels. HRP could be efficiently
and stably accommodated in the three-dimensional architecture of the SiO,-SPAABS
and the SiO,-SPAABs-HRP exhibited high catalytic performance towards
o-phenylenediamine (OPD) oxidation in the presence of H,O,, which resulted in
significant differential pulse voltammetric (DPV) response change and color change.
Using human 1gG (HIgG) as a model analyte, a sandwich-type immunosensor was
constructed. In particular, graphene oxide (GO) and SiO,-SPAABs-HRP were used to
immobilize capture antibody (Ab;) and bind a layer of detection antibody (Ab,),
respectively. The current biosensor exhibited a good linear response of HIgG from

100 pg/mL to 100 pg/mL with a detection limit of 50 pg/mL (S/N = 5). The sensitivity
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