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Assay of Epoxide Hydrolase Activity Based on PCR-linked in vitro Coupled Transcription and
Translation System. Ok Kyung Lee, Hee Sook Kim and Eun Yeol Lee'. Department of Food Science
and Technology, Kyungsung University, Busan 608-736, 'Marine and Extreme Genome Research Center, Ansan
426-755, Korea — Cell-free expression is a powerful tool for rapid protein analysis, enabling an efficient
identification of gene without cumbersome procedure of transformation and cell culture. Epoxide hy-
drolase (EH) gene of Rhodotorula glutinis was simply amplified by PCR, and the resultant gene was
expressed in vitro using a coupled transcription/translation system. The cell-free expressed EH protein
mixture exhibited the enantioselective hydrolysis activity toward (R)-styrene oxide, representing that
cell-free protein synthesis system can be used for the rapid expression of an enantioselective enzyme
for an efficient identification of the chiral activity.
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DNAE E. coli DH5a 2 5B A A3 & o]& template DNA
2 ALgstdth9]. Primer2% pET21b(+) vector 4<¢ T7
promoter®] €7]AE U¥-Q 5-agatctegatcecgegaaattaatacgac-
3%} T7 terminater 7} g YH¢l 5'-ttcagcaaaaaaccectcaa-
gaccegttta-3' S AMgstth PCR 2L M4 £E %M,
annealing €% 58T, 4 & 72TolAx, F 30 cyced
F33tgch Agarose gel A7195 & Faka] 1,230 bpoll A
3918 PCR product® PCR purification kit (Quagen)Z A}
23t AAS £, 01% DEPCE 1647+ 22} 3gth. DEPC
223t PCR products} 5 F< phenol: chloroform: isoamy-
lalcohol EF-E&APCNH O E A3}, ethanol2 HAAA 1
pg/ul 59 DNAE doj ZAE did 348 template
2 A3t
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& {9 150 pl$} 213 ple] LBe) A o) styrene oxide (60 mM
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H748 o8 Agheky) (39T, 250rpm)oll M A|ZHEE UV/vis
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FOo 2% 2 mM styrene oxide 7123 FAZ tld A4
cocktail §94& ol FUS AN §H-&AI7] A&

Hok FAE Gid REE F3 A€ EH ¢ d &
dol JARHH sigEd 9% Brety] 98t chiral
GC 4% 48849tk (R)-7 (S)-styrene oxided] that &
2% 0] 91+ Supelco B-Dex 120 (0.25 mm ID, 30 m length,
25 ym film thinckness)Z#l-& L2383l o] F7tAE2E 2
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flow rate® 05 ml/mim e 2 2 pl¢] A8 & FYsted 243
%] 3, column, injector, detector®] 2= zbz} 100, 220, 220C
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Atk PCRE 53l ¥& 53 H4AZE coupled

transcription/translation system® ©] 23} in vitroo| A T
WAL G A, §2AE 2 AT ud T 484H

S AFE £ 9lonE 80T TdillAS BHEY £ ok
al FAAI7IEAM
FeedA EH fAAE 2dE 4 deAE AFs] Ast
o}, R. glutinis9] EH # A& FAL gl d FAHE ol &
o] HEAZ T vl Hd g 83}y ¢t 12% SDS-
PAGE$} hexahistidine antibodyE ©[43 immunoblotting
AYS AAEE9 Y. Fig 1olM 9 2] Coomassie blueZ &
A3 S Pole Zde 98 d bandE AT 4 gioy
(a), HEE2 G 33t A3 45 kDa x| A hexahis-
tidine®} &8 R. glutinis EH goid o] 2d g e 4
115K Fig. 1(5).
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Fig. 1. SDS-PAGE and immunoblotting analysis of R. glutinis
epoxide hydrolase expressed in vitro using the coupled
transcription/translation system. (a) Proteins were se-
parated on 12% SDS-polyacrylamide gel and stained with
Coomassie Brilliant Blue G-250. (b) Proteins on 12% SDS-
PAGE gel were transferred electrically to nitrocellulose
membrane and immunoblotted with polyclonal hexa-
histidine antibody (Lane 1, size marker; lane 2, negative
control (in the absence of DNA); lane 3, DNA concen-
tration 0.5 pg/ul; lane 4, DNA concentration 1 yg/pl. The
expressed EH proteins were indicated by the arrow.).
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Fig. 2. NBP assay for the determination of the EH activity from

the cell-free synthesized protein mixture. The control
was the expression cocktail in the absence of any DNA.
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Fig. 3. Chiral GC chart for the enantioselective hydrolysis of
racemic styrene oxide by R. glutinis EH expressed in vitro
using the coupled transcription/translation system. Two
peaks at 20 min are from racemic styrene oxide standard.
Two peaks at 26 min are from the control experiment
for negative control in the absence of DNA. Two peaks
at 29 min are from the reaction mixture of the enan-
tioselective hydrolysis by the cell-free synthesized EH
protein mixture.
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