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Biocatalytic approaches with cofactor tuning to produce
chiral intermediates

Catalysis drives the production of most modern chemicals, yet traditional processes often rely on
scarce or toxic metals, harsh conditions, and generate substantial waste. Nature has evolved fascinating
catalysts, enzymes, to perform diverse chemical reactions. These offer a sustainable alternative, as
enzymes operate under mild conditions with exquisite selectivity, making them highly attractive for
industrial manufacture of fine chemicals and pharmaceuticals.

In particular, nicotinamide adenine dinucleotide (NAD)-dependent oxidoreductase enzymes can
catalyze an impressive array of redox reactions with selectivities rarely achieved by traditional catalysts.
However, their industrial use is limited by the stability, cost, and efficiency of natural cofactors. To address
this, we investigate synthetic nicotinamide analogues as alternative cofactors to improve economic
viability and modulate reaction performance.!

In this lecture, | will present our recent advances in understanding how oxidoreductases such as
alcohol dehydrogenases and ene reductases accept these cofactor analogues, and how this knowledge
can be leveraged to expand their reactivity. Through repurposing enzyme mechanisms, we aim to unlock
new biocatalytic routes toward valuable fine chemicals and pharmaceuticals.?!
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