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Engineering the enantioselectivity of biocatalysts

Dunming Zhu, and Qiaging Wu
Tianjin Institute of Industrial Biotechnology, Chinese Academy of Sciences, Tianjin 300308, China

Abstract: Wild-type biocatalysts usually show high activity and selectivity towards their native substrates. Since non-native
substrates are often used in synthetically useful biocatalytic transformations, it is necessary to engineer enzymes for improved activity,
stability and selectivity (chemo-, regio- and stereoselectivity). Herein we give an overview of the recent advances in engineering the
enantioselectivity of biocatalysts, with an aim to stimulate further development of this important field in China.
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Table 1 Enantioselectivity of Burkhorderia cepacia lipase and mutants
H B inna b ee(%) c
Entry Lipase Time (h) Conversion® (%) TTN E
(R)-2 (§)-1
1 Wild-type 4.5 0.473 7800 94.1 84.4 88
2 1287F 7.0 0.457 7500 96.8 81.5 156
3 1287L 9.0 0.438 7200 95.8 74.6 105
4 1287M 35 0.484 8000 88.4 82.8 42
5 1287A 125 0.491 8100 52.6 50.8 5

a: conversion calculated from c = ee(1)/(ee(1) + ee(2)); b: TTN is the total number of moles of the product formed per mole of the enzyme.
Calculated from TTN = 0.5 x ¢ x 33 000 (molecular weight of the lipase); c: calculated from E = In[1-c(1+ee(2))]/In[1-c(1—ee(2))].
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1 WERSREKZEE SSCR KL & EBAL K EA M
Fig. 1 Substrate 4’-methoxyacetophenone docked into the active site of SSCR. Two energetically close docking conformations with leading
to (S)-enantiomer (A) and forming (R)-enantiomer (B).
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Table 2 The ee values and absolute configurations of the
reduction product alcohols of para-substituted acetophenones
catalyzed by SSCR and its Q245 mutants

R SSCR-WT  Q245H  Q245P  Q245L

4'-H 42 (R) 78 (S) 64 (S) 82 (S)

4-F 46 (R) 92 (S) 90 (S) 93 (S)

4'-Cl 14 (R) 90 (S) 96 (S) 96 (S)

4'-Br 42 (R) 92 (S) 98 (S) 97 (S)

4'-CHjs 59 (R) 95 (S) 96 (S) 95 (S)

4'-OCHs 57 (R) 79 (S) 98 (S) 96 (S)

4'-C(CHa)s 31 (R) 96 (S) 99 (S) 99 (S)

4'-CF3 17 (S) 96 (S) 98 (S) 93 (S)
90%( 2) M242 4

(S) : Q245
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2 )
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