
Discovery of Novel Copper 
Metalloenzymes and Their Application to 

Fiber and Polymer Modification  
Yves Hsieh 

Division of Glycoscience and WWSC 



2 
Figure from Kim, S. et al., (2014) PNAS, 111, 149-154 
 
 
 
 
 

Introduction - Lytic Polysaccharide Monooxygenases (LPMOs) 
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Mode of actions 
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Beeson, W. et al., J. Am. Chem.Soc. 2012, 134, 890−892 
 
Modified figure - Hemsworth, G.R. et al., Trends in Biotech., 2015, 33, 747-761  
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Wang et al., (2018) Green Chem., 20, 2091-2100 
 
 
 
 
 

Example: LPMO + Oxyma-Assisted Click Chemistry 

 
Oxyma-assisted chemistry reaction complete within 1 min 



Wang et al., (2018) Green Chem., 20, 2091-2100 
 
 
 
 
 

LPMO + Oxyma-Assisted Click Chemistry 
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Screening candidate genes that encode cellulose-
specific LPMO  
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Reactivity of O2 versus H2O2?  

34 fold increase in turnover 



CmAA10 mode of actions 
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Alternative electron supply system:  Photocatalysis    
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Photocatalysis – LPMO catalytic reactions  

Prof. Licheng Sun 
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Applications

LPMO-GH

Green chemistry

Linker

- Anti-coagulate cellulose-based blood 
vessels that prevents thrombosis during 
surgery 

- Anti-bacterial cellulose filter 

- Anti-biofilm cellulose coating

- Super-hydrophobic paper

- Oil-trapping devices

- QD paper-based analytical devices

- Anti-UV creams and gels 
- Anti-UV packaging

- Targeted drug release (pH sensitive 
linker, the stability of linker can be fine 
tuned by R1 and R2)O
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