
Author’s Accepted Manuscript

Quantitative determination of VEGF165 in cell
culture medium by aptamer sandwich based
chemiluminescence assay

Siwen Shan, Ziyi He, Sifeng Mao, Mingsha Jie,
Linglu Yi, Jin-Ming Lin

PII: S0039-9140(17)30482-4
DOI: http://dx.doi.org/10.1016/j.talanta.2017.04.057
Reference: TAL17510

To appear in: Talanta

Received date: 13 March 2017
Revised date: 19 April 2017
Accepted date: 22 April 2017

Cite this article as: Siwen Shan, Ziyi He, Sifeng Mao, Mingsha Jie, Linglu Yi
and Jin-Ming Lin, Quantitative determination of VEGF165 in cell culture
medium by aptamer sandwich based chemiluminescence assay, Talanta,
http://dx.doi.org/10.1016/j.talanta.2017.04.057

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.

www.elsevier.com/locate/talanta

http://www.elsevier.com/locate/talanta
http://dx.doi.org/10.1016/j.talanta.2017.04.057
http://dx.doi.org/10.1016/j.talanta.2017.04.057


Quantitative determination of VEGF165 in cell culture medium by aptamer 

sandwich based chemiluminescence assay 

Siwen Shan
1,2

, Ziyi He
2
, Sifeng Mao

2
, Mingsha Jie

1,2
, Linglu Yi

1,2
, Jin-Ming Lin

2*
 

1
State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical 

Technology, Beijing 100029, China. 

2
Department of Chemistry, Beijing Key Laboratory of Microanalytical Methods and 

Instrumentation, The Key Laboratory of Bioorganic Phosphorus Chemistry & Chemical 

Biology, Tsinghua University, Beijing 100084, China. 

*
Corresponding author: Tel./Fax: +86-10-62792343. jmlin@mail.tsinghua.edu.cn 

 

 

Abstract 

In this work, we have developed a sensitive and selective chemiluminescence (CL) assay for 

vascular endothelial growth factor (VEGF165) quantitative detection based on two specific 

VEGF165 binding aptamers (Apt). VEGF is a predominant biomarker in cancer angiogenesis, 

and sensitive detection method of VEGF are highly demanded for both academic study and 

clinical diagnosis of multiple cancers. In our experiment, VEGF165 was captured in a 

sandwich structure assembled by two binding aptamers, one capture aptamer was immobilized 

on streptavidin-coated magnetic beads (MBs) and another VEGF-binding aptamer was labeled 

by biotin for further phosphatase conjunction. After Apt-VEGF-Apt sandwich was formed on 

MBs surface, alkaline phosphatase (ALP) was modified to the second aptamer to catalyze CL 

reaction. By applying 4-methoxy-4-(3-phosphatephenyl)-spiro-(1,2-dioxetane-3,2-adamantane) 

(AMPPD) as CL substrate, strong signal intensity was achieved. VEGF165 content as low as 

1ng/mL was detected in standard spiked samples by our assay, and linear range of working curve 

was confirmed from 1 to 20 ng/mL. Then our method was successfully applied for cell culture 

medium analysis and on-chip hypoxic HepG2-HUVEC co-culture model study with excellent 

accuracy equal to ELISA Kit. Our developed assay demonstrated an outstanding performance in 
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