Expanding the potential of phenolic acid decarboxylase from Bacillus subtilis by
use of non-conventional solvents
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Phenolic acid decarboxylase (PAD) from Bacillus subtilis is a highly interesting
cofactor-free enzyme. Thus, the enzyme only relies on the intrinsic substrate
prerequisites to convert coumaric acid derivatives into 4-hydroxy styrenes [1]. Recently,
several examples of incorporation of PAD into chemo-enzymatic cascades have
highlighted its potential, as alkenes represent ideal targets for further chemical
transformations [2]. However, the expansive application of PAD is still hampered by
the exceptional low solubility of coumaric acids and their derivatives in aqueous media,

which requires elaborate strategies to overcome this bottleneck.

Herein, we report on the activity of wildtype PAD and different enzyme variants in
classical aqueous medium and in deep eutectic solvents (DESs). Common limitations of
aqueous systems, like substrate solubility and product stability, were tackled by use of
DESs [3]. The exceptional performance of PAD in pure DES and DES-water mixtures
allowed the conversion of substrate loads far beyond solubility limits in buffer (up to
300 mM), and moreover disclosed fascinating differing reactivity patterns depending on

the used solvent system.
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