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Development of asymmetric oxidazing enzyme acting on prochiral diols and
synthesis of lead compounds for drug

KIKUKAWA, Hiroshi
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In the first year, we found microbes A and B asymmetrically oxidizing 2,
2-diethyl-1,3-propanediol. As a result of optical purity analysis, strain A synthesized (R)
-hydroxypropanoate at 65%ee, and strain B synthesized (S)-hydroxypropanoate at 33%ee.

In the second year, we aimed to isolate and characterize the genes coding asymmetrically oxidizing
enzyme using heterologous expression system. Several candidate genes were selected through both
proteome and whole-genome analysis, and were heterologously expressed. As a result of optical purity
analysis, three recombinants exhibited (R)-selectivity. One of the recombinant expressing an
alcohol dehydrogenase synthesized (R)-hydroxypropanoate at 90%ee.
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Strain A Strain B
Inducer DEPD DEPD
Stereoselectivity R-selective S-selective
Optimal pH 8.0 8.0
Optimal temperature 30°C 35°C
Substrate specificity ~ R'=CH; R2?=Et R'=CH, R2=Et
R'=CH, R?=CH, R'=CH, R?=CH,
R! R? 1= 2_ 1= 2
HO\)Q/OH R'=Et R2=Et R'=Et R2=Et
R'=CH,; R2=Pr R'=CH,; R2?=Pr
R'=CH, R?=H
Strain A Strain B
(kDa) 3
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Gene Conversion Purity
(%) (%ee)
Control 0.8
peg.1886 1.0
peg.4264 40.7 66.7 (R)
peg.4275 1.2
peg.4365 2.0
peg.7145 48.8 53.0 (R)
peg.7157 28.0 90.6 (R)
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