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Abstract:
Enzymes play an important role in a wide range of indus-
tries, such as food and feed, agriculture, personal care, 
textiles, laundry detergents, fine chemicals and pharma-
ceuticals. Some examples where enzymes are crucial in-
clude cheese manufacture, beer and wine making, baking 
bread, fruit juice extraction and clarification, leather tan-
ning and more recently in the production of biofuels and 
biopolymers1,2. Further, due to their high enantio- and 
regio-selectivity, leading to higher yields of the required 
enantiomer, enzymes are increasingly used in fine chemi-
cal synthesis and in the production of chiral pharmaceu-
tical intermediates and APIs.

The enzymes used for various industrial applications can 
be harvested from microbial sources or they can be cus-
tomized for a defined industrial application and overex-
pressed in heterologous hosts such as bacteria, yeasts and 
filamentous fungi. This type of enzyme engineering is a 
powerful way to obtain large amounts of a customized 
enzyme to replace traditional chemical processes3.

The enormous progress made in recent years in this area 
is based on new approaches for the screening and iden-
tification of novel enzymes, on the development of vari-
ous protein engineering methods to tailor enzymes with 
the defined or novel properties, and on the availability 
of sequence and structural data on a wide range of en-
zymes that give rise to powerful new machine learning ap-
proaches. One recently developed technology making an 
important contribution to the discovery of novel proteins 
and engineering of customised enzymes for defined in-
dustrial applications involves the application of a propri-
etary enzyme design platform overcoming key efficiency 
bottlenecks in statistical structure-dynamics analysis4 and 
enabling the streamlined functional clustering of protein 
sequence space. 
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