
Accepted Manuscript

Magneto-controlled photoelectrochemical sensor for sensitive
monitoring of telomerase activity based on removal of electron
acceptors mediated by G-quadruplex/hemin complexes

Jian Lei, Bin Han, Shuzhen Lv, Yafei Li, Juan Tang, Yangfan
Mao, Junyang Zhuang

PII: S1388-2481(18)30128-0
DOI: doi:10.1016/j.elecom.2018.05.023
Reference: ELECOM 6220

To appear in: Electrochemistry Communications

Received date: 20 April 2018
Revised date: 23 May 2018
Accepted date: 23 May 2018

Please cite this article as: Jian Lei, Bin Han, Shuzhen Lv, Yafei Li, Juan Tang, Yangfan
Mao, Junyang Zhuang , Magneto-controlled photoelectrochemical sensor for sensitive
monitoring of telomerase activity based on removal of electron acceptors mediated by
G-quadruplex/hemin complexes. The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Elecom(2017), doi:10.1016/
j.elecom.2018.05.023

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 proof before
it is published in its final 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.

https://doi.org/10.1016/j.elecom.2018.05.023
https://doi.org/10.1016/j.elecom.2018.05.023
https://doi.org/10.1016/j.elecom.2018.05.023


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 

Magneto-controlled photoelectrochemical sensor for sensitive 

monitoring of telomerase activity based on removal of electron 

acceptors mediated by G-quadruplex/hemin complexes  

Jian Lei 
a1

, Bin Han 
b1

, Shuzhen Lv
 b

, Yafei Li 
d
, Juan Tang 

c
, Yangfan Mao 

a
, Junyang Zhuang

a
* 

a 
College of Chemical Engineering and Materials Science, Quanzhou Normal University, Quanzhou 

362000, Fujian Province, China 

b 
Key Laboratory of Analysis and Detection for Food Safety (Ministry of Education & Fujian Province), 

Institute of Nanomedicine and Nanobiosensing, Department of Chemistry, Fuzhou University, Fuzhou 

350108, PR China 

c 
Ministry of Education Key Laboratory of Functional Small Organic Molecules, College of Chemistry and 

Chemical Engineering, Jiangxi Normal University, Nanchang 330000, PR China 

d 
School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 

100083, China 

ABSTRACT 

Herein we report on a novel magneto-controlled photoelectrochemical (PEC) sensor for 

sensitive detection of telomerase activity based on an electron-acceptor elimination strategy. 

For telomerase activity sensing, a telomerase substrate (TS) primer is anchored on the surface 

of magnetic beads (MBs). Under telomerase catalysis, the TS primer is extended to generate 

longer G-rich single strand DNA, which can bind with hemin to form G-quadruplex/hemin 

complexes. Based on this mechanism, the resulting MBs are used to capture hemin molecules 

in electrolyte solution and reduce their concentration. Since hemin acts as electron acceptor 

for a p-CuBi2O4 nanorod-based photocathode, a decrease in hemin concentration will lead to 

a decreasing photocurrent signal. By recording the decay of the photocurrent, the telomerase 

activity can be monitored with high sensitivity. Under optimal conditions, the developed 

sensor allows measurement of telomerase activity in cell extracts over the range 100–2000 
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