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Redox biocatalysis and cofactor versatility: 
scope, challenges and future directions 
 
 
Biocatalysis, the use of enzymes to catalyze chemical reactions converting 
substrates into products, is increasingly implemented in industry for the 
manufacture of fine chemicals, pharmaceuticals and biobased products. With 
current concerns on developing more sustainable and efficient chemical 
processes, the mild reaction conditions and exquisite selectivity of enzymatic 
reactions make them attractive for organic synthesis. 
 
Nicotinamide adenine dinucleotide (NAD)-dependent enzymes, in particular 
oxidoreductases, can catalyze an impressive array of redox reactions with high 
selectivity (Figure 1), in many cases unattainable with classical chemical 
catalysts. With the aim to improve the economic viability and tune the reaction 
rate of NAD-dependent enzymatic reactions, we have been exploring synthetic 
nicotinamide cofactors (mNADHs) for oxidoreductase-driven reactions.1 In this 
lecture I will present our recent studies on (i) understanding acceptance of 
cofactor analogues in different oxidoreductase families, (ii) identifying a portfolio 
of oxidoreductases and their catalytic reactions, (iii) future prospects on non-
canonical cofactors. 
 

 
 
 

Figure 1. Synthetic cofactors applied to a selection of flavoprotein monooxygenase-catalyzed reactions. 
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