
Accepted Manuscript

Title: Probing cleavage promiscuity of heparinase III towards
chemoenzymatically synthetic heparan sulfate
oligosaccharides

Authors: Guixin Hu, Meng Shao, Xin Gao, Fengshan Wang,
Chunhui Liu

PII: S0144-8617(17)30588-X
DOI: http://dx.doi.org/doi:10.1016/j.carbpol.2017.05.071
Reference: CARP 12357

To appear in:

Received date: 31-3-2017
Revised date: 10-5-2017
Accepted date: 23-5-2017

Please cite this article as: Hu, Guixin., Shao, Meng., Gao, Xin., Wang,
Fengshan., & Liu, Chunhui., Probing cleavage promiscuity of heparinase III
towards chemoenzymatically synthetic heparan sulfate oligosaccharides.Carbohydrate
Polymers http://dx.doi.org/10.1016/j.carbpol.2017.05.071

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.

http://dx.doi.org/doi:10.1016/j.carbpol.2017.05.071
http://dx.doi.org/10.1016/j.carbpol.2017.05.071


Probing cleavage promiscuity of heparinase III towards chemoenzymatically 

synthetic heparan sulfate oligosaccharides 

Guixin Hu1, Meng Shao1, Xin Gao1, Fengshan Wang1,2 and Chunhui Liu1,2* 

1Key Laboratory of Chemical Biology (Ministry of Education), Institute of Biochemical 

and Biotechnological Drugs, School of Pharmaceutical Sciences, Shandong University, Jinan 

250012, Shandong, PR China;  

2National Glycoengineering Research Center, Shandong University, Jinan 250012, 

Shandong, PR China. 

  

*Corresponding author. Tel.: +86 531 8838 0288; fax: +86 531 8838 2548; 

E-mail address: liuchunhui@sdu.edu.cn 

 

 

 

Highlights 

• A serial of synthetic HS oligosaccharides was used as substrates of Hep III. 

• The primary sites of trisaccharides was different reactive to Hep III cleavage.  

• Variably modified substrates was much less reactive to Hep III cleavage. 

• Hep III size-dependently cleaved substrates and preferred for internal linkages 

• Cleavage promiscuity arose from distinct affinity or incorrect binding to Hep III. 

 

 

Abstract 

An insightful investigation into specificity of bacterial heparinase III has been 

intriguingly difficult due to heterogeneity of polymeric substrates. Herein, we 

chemoenzymatically synthesized a tailored library of HS oligosaccharides as substrates. A 

~15-fold reactivity difference to heparinase III was found between trisaccharides bearing 

different primary cleavage sites. Variable glucosamine modification decreased reactivity of 

trisaccharides by >20-fold compared with their counterpart primary substrates, while 

iduronate-containing secondary linkage showed slightly less sensitivity. The 2-sulfated 

iduronate residue extremely reduced reactivity to its adjacent primary site at reducing end of 

oligosaccharides, but showed marginal influence on the non-reducing site. Moreover, 

oligosaccharide susceptibility to digestion was size-dependent and had an obvious preference 

for the internal linkages over those near to non-reducing/reducing ends. Surface plasmon 

resonance revealed cleavage promiscuity attributed to different affinities or incorrect binding 
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