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Recent trend of nonaqueous enzymology and biocatalysis in
nonaqueous media
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Abstract: With the rapid development of industrial biotechnology, breakthrough in enzymology and biocatalysis has been made in
recent years, especially in areas of stability and activity of enzyme in nonaqueous media, screening, construction and modification of
solvent-tolerant biocatalysts, as well as the development of green solvent with excellent biological and environmental compatibility.
Recent trend and future focus include: in silico virtual screening and construction of solvent-tolerant biocatalysts based on
bioinformatic technology, modification and construction of native solvent-tolerant biocatalysts, the development of environmental

friendly green solvent such as ionic liquids.
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Fig. 1 Effect of organic solvents on proximal water molecules'®”). Superposition of 90, 3.6 ns snapshots of water stripping from
ion-paired subtilisin BPNO in the organic solvents. (A) Octane. (B) Acetonitrile (enzyme not shown). Water molecules are shown in
wire-frame format and some are color-filled on the basis of their translational diffusivity: red, tightly bound; blue, loosely bound;
yellow, freely moving. It was found that about 25% of water molecules within 4 A° of the enzyme are stripped away in acetonitrile.
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Fig. 2 Nonaqueous biocatalysis for (R)-1-phenylethylamine production.
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Fig. 3 Biosynthesis of pyrethroid intermediate.
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Fig. 4 Enzymatic synthesis of (R)-4-cyano-3-hydroxybutyric
acid.
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