
Accepted Manuscript

Selective binding, magnetic separation and purification of histidine-tagged protein
using biopolymer magnetic core-shell nanoparticles

Yang Zhou, Dandan Yan, Shaofei Yuan, Yawen Chen, Emmanuella E. Fletcher,
Haifeng Shi, Bangxing Han

PII: S1046-5928(17)30630-7

DOI: 10.1016/j.pep.2017.11.004

Reference: YPREP 5187

To appear in: Protein Expression and Purification

Received Date: 16 October 2017

Revised Date: 10 November 2017

Accepted Date: 11 November 2017

Please cite this article as: Y. Zhou, D. Yan, S. Yuan, Y. Chen, E.E. Fletcher, H. Shi, B. Han, Selective
binding, magnetic separation and purification of histidine-tagged protein using biopolymer magnetic
core-shell nanoparticles, Protein Expression and Purification (2017), doi: 10.1016/j.pep.2017.11.004.

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.pep.2017.11.004


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1

Selective binding, magnetic separation and purification of 

histidine-tagged protein using biopolymer magnetic 

core-shell nanoparticles 

Yang Zhoua, Dandan Yana, Shaofei Yuana, Yawen Chena, Fletcher Emmanuella Ea, 

Haifeng Shia, Bangxing Hanb,* 

a Institute of Life Sciences, Jiangsu University, No. 301 Xuefu Road, Zhenjiang 

212013, P. R. China.  

b College of Biological and Pharmaceutical Engineering, West Anhui University, 

Moon Island, Lu’an 237012, P. R. China. 

 

ABSTRACT : In previous studies, we synthesized the magnetic core-shell structured 

Fe3O4/PMG/IDA-Ni2+ nanoparticles. The Ni2+ on the surface of nanoparticles 

provides abundant docking sites for histidine, and the composite nanoparticles 

showed potential applications in the separation and purification of histidine-tagged 

(His-tagged) proteins. Meanwhile, the presence of the superparamagnetic core (Fe3O4) 

in the nanoparticles allows them to be quickly separated and purified by an external 

magnetic field. Herein, the ability of magnetic nanoparticles to purify His-tagged 

human superoxide dismutase 1 (hSOD1) was verified. SDS-PAGE and activity data 

showed His-tagged hSOD1 specifically bound to Fe3O4/PMG/IDA-Ni2+, and there 

was no significant competition for binding between final and three intermediate 

products. The binding capacity of nanoparticles can reach to 62.0 mg/g (dry weight of 

hSOD1/nanoparticles). The nanoparticle-bound hSOD1 exhibited better thermal and 

storage stability compared to free hSOD1. Furthermore, the purification efficiency of 

the magnetic nanoparticles in the separation and purification of His-tagged proteins 
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