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 Exploring New Horizons in Biocatalysis: Leveraging Enzyme 
Engineering for Organic Synthesis, Polymer Characterization, 

and Bio-electrochemical Applications 
 
My group is actively involved in enzyme catalysis for organic synthesis, encompassing 
studies on mechanism, enzyme engineering, and the development of biocatalytic cascades 
both in vitro and in vivo. For example, we have engineered thermostable variants of novel 
enzymes such as amine dehydrogenases (AmDHs) and utilized them in synthesizing 
enantiopure amines as API intermediates. We have also developed multi-enzymatic 
cascades for converting alcohols, styrene derivatives, α-amino acids, or α,β-unsaturated 
ketones into chiral amines or amino alcohols containing up to two stereogenic centers. The 
efficient synthesis of chiral amines was also achieved in continuous flow systems by using 
immobilized AmDHs or ω-transaminases (ωTAs). Additionally, we have discovered new 
enzymatic activities such as the synthesis of nitriles from alcohols using oxidases, and have 
develop a wide range of enzymatic reactions including chemoselective oxidation of 
aldehydes or regioselective sulfation of steroids. Our research also extends to biocatalysis 
for synthetic polymer degradation (e.g., polyesters and polyamides), and engineering 
oxidoreductase enzymes for bio-electrochemistry applications in biosensors and bio-
electrocatalysis. 
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