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Enzymatic catalysis in non-agqueous solvents

Lili Wang, and Yijun Chen
Laboratory of Chemical Biology, School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China

Abstract: It is well known that non-aqueous enzymatic catalysis has emerged as an important area of enzyme engineering with the
advantages of higher substrate solubility, increased stereoselectivity, modified substrate specificity and suppression of unwanted
water-dependent side reactions. As a result, non-aqueous enzymatic catalysis has been applied in the biocatalytic synthesis of
important pharmaceuticals and nutriceuticals. With the advancement of non-aqueous enzymatic catalysis in recent years, the efforts
have been centered on the discovery and modification of solvent-tolerant biocatalysts for non-aqueous environments. Additionally,
with the inevitable trends of green chemistry and sustainable development, green solvents have been utilized for increased number of
enzymatic reactions to replace conventional organic solvents. In this review, modification, immobilization and mutagenesis of
various enzymes for non-aqueous catalysis are discussed. Recent progress of non-aqueous enzymatic catalysis in solvent-free
environments, reverse micelles, supercritical liquid and ionic liquid are also presented. In particular, while direct evolution,
high-throughput screening and site-directed mutagenesis are combined as powerful tools for protein engineering, vapor/solid/ice
water mixture, sticky solid-state liquid crystal and high density salt suspension are the future directions for solvent engineering in
order to broaden the utility and elevate the efficiency of non-aqueous enzymatic catalysis.
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