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Alcohol oxidases have significant advantages over alcohol dehydrogenases (ADHSs) for biocatalytic oxidation of
alcohols: they don’t require addition of (expensive) nicotinamide cofactors (or a recycling system for cofactor
regeneration) and the catalytic reaction is irreversible. Although alcohol oxidases generate hydrogen peroxide
when they turn over, this issue can be alleviated by addition of catalase, which, not only removes the peroxide,
but also creates more oxygen for cofactor regeneration. Alcohol oxidases are perceived to have a limited
substrate scope preventing their wider use in synthesis. Thus, we present the engineering of two alcohol
oxidases for increased substrate scope, one for the selective oxidation of primary alcohols and one for
secondary alcohol oxidation.
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These evolved alcohol oxidases have been immobilized and applied in a flow system. Due to the solvent
tolerance of the primary alcohol oxidase we were able to run the reaction in pure cyclohexane.? However,
modelling showed that, despite the increased solubility of oxygen in cyclohexane compared to water, the
reaction was still oxygen limited. Thus, we have applied it in a microreactor with catalase and hydrogen peroxide
for increased oxygen supply. The oxidases have also been successfully applied in cascade reactions, in
particular with reductive aminases for conversion of alcohols to secondary amines.?
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