
Author’s Accepted Manuscript

Chemical etching of bovine serum albumin-
protected Au25 nanoclusters for label-free and
separation-free detection of cysteamine

Tong Shu, Lei Su, Jianxing Wang, Chenzhong Li,
Xueji Zhang

PII: S0956-5663(14)00873-2
DOI: http://dx.doi.org/10.1016/j.bios.2014.10.073
Reference: BIOS7258

To appear in: Biosensors and Bioelectronic

Received date: 7 August 2014
Revised date: 18 October 2014
Accepted date: 31 October 2014

Cite this article as: Tong Shu, Lei Su, Jianxing Wang, Chenzhong Li and Xueji
Zhang, Chemical etching of bovine serum albumin-protected Au25 nanoclusters
for label-free and separation-free detection of cysteamine, Biosensors and
Bioelectronic, http://dx.doi.org/10.1016/j.bios.2014.10.073

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/bios

http://www.elsevier.com/locate/bios
http://dx.doi.org/10.1016/j.bios.2014.10.073
http://dx.doi.org/10.1016/j.bios.2014.10.073


 

1 
 

Chemical etching of bovine serum albumin-protected Au25 nanoclusters for 

label-free and separation-free detection of cysteamine 

 

Tong Shu,
a
 Lei Su,

a,*
 Jianxing Wang,

a
 Chenzhong Li,

b
 and Xueji Zhang 

a,*
 

 

a 
Research Center for Bioengineering and Sensing Technology, Beijing Key 

Laboratory for Bioengineering and Sensing Technology, University of Science and 

Technology Beijing, Beijing 100083, P. R. China 

b
 College of Engineering and Computing, Florida International University, 10555 

West Flagler Street, Miami, FL 33174, USA 

 

 

*
Corresponding authors. E-mail addresses: sulei@ustb.edu.cn (L. Su); 

zhangxueji@ustb.edu.cn (X.J. Zhang). Tel./Fax: 86 10 8237 7347. 

 

Abstract  

This study describes a novel Au nanocluster-based fluorescent sensor for label-free, 

separation-free and selective detection of cysteamine (CSH). The sensing mechanism 

is based on CSH etching-induced fluorescence quenching of the bovine serum 

albumin-protected Au25 nanoclusters (BSAGNCs). A series of characterizations is 

carried out towards a better understanding of the CSH-induced fluorescence 

quenching of the BSAGNCs. It is found that CSH can etch the Au25 nanoclusters, 

exhibiting the potent etching activity. Other thiol-containing compounds such as 

glutathione and cysteine and other 19 natural amino acids do not interfere with such 

CSH-induced etching process. The decreases in fluorescence intensity of the 
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