
Author’s Accepted Manuscript

Ultrasensitive analysis of heat shock protein 90α
with antibodies orderly arrayed on a novel type of
immunoprobe based on magnetic COFs

Rui Zhai, Xiaoyun Gong, Jie Xie, Yifeng Yuan, Fei
Xu, You Jiang, Zejian Huang, Xinhua Dai,
Yangjun Zhang, Xiaohong Qian, Xiang Fang

PII: S0039-9140(18)30920-2
DOI: https://doi.org/10.1016/j.talanta.2018.09.010
Reference: TAL19024

To appear in: Talanta

Received date: 21 June 2018
Revised date: 29 August 2018
Accepted date: 3 September 2018

Cite this article as: Rui Zhai, Xiaoyun Gong, Jie Xie, Yifeng Yuan, Fei Xu, You
Jiang, Zejian Huang, Xinhua Dai, Yangjun Zhang, Xiaohong Qian and Xiang
Fang, Ultrasensitive analysis of heat shock protein 90α with antibodies orderly
arrayed on a novel type of immunoprobe based on magnetic COFs, Talanta,
https://doi.org/10.1016/j.talanta.2018.09.010

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
https://doi.org/10.1016/j.talanta.2018.09.010
https://doi.org/10.1016/j.talanta.2018.09.010


Ultrasensitive analysis of heat shock protein 90α with antibodies orderly 

arrayed on a novel type of immunoprobe based on magnetic COFs 

 

Rui Zhai
a
, Xiaoyun Gong

a
, Jie Xie

a
, Yifeng Yuan

c
, Fei Xu

c
, You Jiang

a
, Zejian 

Huang
a
, Xinhua Dai

a
, Yangjun Zhang

b
, Xiaohong Qian

b
, Xiang Fang

*a
 

 

a
Mass Spectrometry Engineering Technology Research Center, National Institute of 

Metrology, Beijing 100013, China  

b
State Key Laboratory of Proteomics, National Center for Protein Science Beijing, 

Beijing Institute of Radiation Medicine, Beijing 102200, China 

c
Peking University Third Hospital, No. 49 North HuaYuan Road, HaiDian District, 

Beijing 100191, China 

 

Abstract 

The early diagnosis of liver cancer by target biomarkers is of great significance for 

improving the survival rate of cancer patients. However, it is still a challenging task to 

sensitively detect circulating protein biomarkers due to decreased binding activity of 

antibodies originating from uncontrolled orientation of immobilization on the surface 

of a solid matrix. In this work, a novel immunoaffinity probe, 

Fe3O4@TpBD-DSS-Ab-MEG, based on magnetic COFs with ordered arrangement of 

anchored antibodies has been developed and applied for the first time to detection of a 

cancer biomarker, heat shock protein 90alpha (Hsp90α). The fabricated composites 

possess favorable features from magnetic cores and COF shells, including strong 

magnetic responses (7.96 emu g
-1

), ordered active groups, a large amount of 

immobilized antibodies (111.7 g/mg), good solvent and thermal stability. 

Fe3O4@TpBD-DSS-Ab-MEG demonstrated low detection limit (50 pg/mL), high 

selectivity (Hsp90α:BSA=1:1000), desirable repeatability and good stability for 
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