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Molecular Engineering of Epoxide Hydrolases for Production of Enantiopure Epoxides. Hee Sook

Kim, Eun Yeol Lee™

. Department of Food Science and Technology, Kyungsung University, Busan 608-736

and '"Marine and Extreme Genome Research Center, Korea — Enantiopure epoxides are valuable inter-
mediates for the asymmetric synthesis of enantiopure bioactive compounds. Microbial epoxide hydro-
lases (EHs) are versatile biocatalysts for the preparation of enantiopure epoxides by enantioselective
hydrolysis of cheap and easily available racemic epoxide substrates. EHs are commercially potential
biocatalysts due to their characteristics such as high enantioselectivity, cofactor-independent catalysis,
and easy-to-prepare catalysts. In this-paper, reeent progresses in molecular engineering of EHs .are.re-
viewed to evaluate the commercial feasibility of EH-catalyzed hydrolytic kinetic resolution for the pro-

duction of enantiopure epoxides.
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Fig. 1. Catalytic active site of A. niger epoxide hydrolase [28].
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Fig. 2. Comparison of amino acid sequence of epoxide hydrolase protein of A. niger LK with those of several organisms extracted
from SwissProt/ TrEMBL for construction of phylogenetic tree. The results of multiple sequences alignments are displayed
in single letter abbreviation after alignment for maximal identity using BioEdit program based on conserved domain search.
Conserved domain regions are represented by arrows. The residues that form the catalytic triad are indicated by Nu(nucleo-
phile), A(acidic residue) and Hhistidine). The amino sequences corresponding to the HGXP motif are indicated by ****.
Conserved amino acid residues are boxed in dark shaded and above 70% consensus amino acid residues are boxed in pale
shaded.



Journal of Life Science 2006, Vol. 16. No. 1 171

Tyritd Teenia Trata
7N 7N TR
] 261 ‘3,_- Hyeast \Y.; 251
8 S g
{ F # RN
: - H = =
ST LI : o
s fl<b H - o % H & H
,‘_’)‘0” Stap 1 { Stop 2 9?5}~{;- o
REp1E B s 1 [ .
H Nucleaptsific " Hydralysis o
H atack H
. X
“ hs ” %05 )

iy

N
H
Q\m\/
Higd?s
ASpRAS

Sansunsic

Fig. 3. Reaction mechanism of EH-catalyzed enantioselective hydrolysis by A. niger epoxide hydrolase [23].
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Fig. 4. Proposed reaction mechanism of limonene epoxide hydrolase [2, 10].
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