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Abstract

The comparative study of enzymes that catalyze a similar reactions but have
different substrate spectrum and/or stereospecificity is a powerful approach to
understanding the reaction mechanism between the relative enzymes, and it was
also an useful tool to cloning the related enzyme, without the typical cloning
from DNA library of genomic pools. For this purpose, we conducted an approach
that the comparison at the molecular and protein level of esterases, from various
sources including a previously identified (S) -stereospecific esterase of
Pseudomonas sp. ES1. As expected, we found an esterase family genes that
shared a high similarity at the protein and genetic level in the identical genus
Pseudomonad. The striking structural and biochemical identity strongly
suggested the family genes to be an identical one. We, hence, aligned the family
genes and designated a degenerated primer for PCR-cloning using six
Pseudomonas strains as templates. As a result, a recombinant esterase from
Pseudomonas fluorescens KCTC 1767 was cloned and high-level expressed
with high selectivity to (R,S)-ketoprofen ethyl ester. The enzyme exhibited a
high ester-hydrolyzing activity to (S)-ketoprofen but did not hydrolyzed the

opposite stereoisomer. Further characteristics were discussed in our presentation.
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Folelad #HEAFd 2 EF9 xgAE 2o]E  Ketoprofen(rac-2-[3-benzoyl
phenyl] propionic acid)& Yl2HZol=A AP FAH=ZA  2-aryl-substituted
propionic acid® 3% o2 7}x1 AE profen?] 3 FFolch o= A
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ZHE % £ 9otk wetd Pseudomonas 452 esterase?t ¢ #= degenerate
primerE A #3ste] FA|FFolA PCRE F33 F 2 ABHEES E  colidl
cloning3t$l 3, 2 % Pseudomonas fluorescens KCTC 17672] cloneel A 7]di gk
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EsteraseZ cloningst7] 918l E. coli XL1-Blue®t pTrc99A vector® 4835+
I FAFFolA PCRE 383517 913le] degenerate primer® A &3t o HkS
N2 pormal PCR ZH L A}&-3t3lch(Figure 1). #+-8L denaturation 2 94Coll A
1%, annealing2 52TCelA 18 28 2 extendinge 72CeolA 50%37F 2 A5

ot BHL k] @ AS &FFst7] 95k putative esterase genes
pMAL vector ©l cloning & ¥, E. coli cell& ampicillin (100ug/mL )°] % 7=
Luria-Bertani & sj 2ol A 7] dh+5 4 71(ODsw 0572 ®l¥d F IPTG(HF
= 03 mM)E ¥l 241 30EF¢ FdA HEE F=sidc ME FHF
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amylose resin® AF&3%F affinity chromatography® A}&3ko] MBP (maltose
binding protein)®} Z % ¥ MBP- esterase fusion proteing 2z st ch?
a-Naphthyl acetate® ©]-83}] activity staining 3t th Native PAGE3 gel2
50 mM Tris-Cl pH 8.0 buffer 100mLe] # A3 ¥ a-Naphthyl acetate ( 4.6
mg/0.5mL ethoxyethanol)E& #7}3%tt}. Fast Blue RR solution( 10 mg/5mL H-0)&
dHste] ExgHdol e bandZ FAs3ch
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Figure 1. Schemalic diagram ol cloning using degerate

primers and Normal PCR
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Degenerate primerg ©|8% PCR A ¥l Pseudomonas putida KCTC 1642,
Pseudomonas aeruginosa KCTC 2450, Pseudomonas flourescens KCTC 2344,
Pseudomonas fluorescens KCTC 17672] genomic DNAZ template2 AF&3F #F%
o] ZI{E Z7]9] FA FHE HJAFY £ AUt EF transformationdt F
o] agar plate’oll A activity staining2 312 4 16429} 23442] ZH Sl A4S
FAE & A1 24502 PCR A A Eo] agarose gel A719 %5 Aol smear$t band
P33t pTrcPAES Fdoz2 3§ PCRYAHEEL sequencingd 7z}
Pseudomonas fluorescens KCTC 1767 20 9] esterase?] 7%, GeneBankollA 7]
Eoll LHEE esteraseE I olF ¥ FEAHe ZFAE HAFJAcKFigure 2).
Esterase T A4 Ho|E active site®] HEHQ MIA(G-X-S-X-G)& & F 9l
Ao carboxyl esterase?t ofoi=it MG AFellA 90% o]de] HEFAHL Holm
nucleotide A @8] lof M= 80% o]de 4s4E AT + Arh
A HA} g4 SAHARNE 98] Pseudomonas fluorescens KCTC 1767 &
Zle] gene productE #3&F A EcoRIZ PstIe2 ZA@3 3 pTrc99A vector 2 FE]
MBP fusion protein® 4 3t= pMAL vectorell subcloning 3tch. A A% MBP
fusion protein2 ¥ 77,000 dalton ¥ EUS SDS PAGE-FellA] &elstd z 4 4
esterase F&-2 < 34000 dalton =S ¥ = Aen ol AAMYP7IA4L

Z25EH FHE 2P # dAEE ¢ 5+ AAcHFigure 3). M2e] #el® AL
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742 549 interfacial activity® UElWA @dow F8471FdA Z w31
7 44 & ARLHAE H7rete] 712 FEAGNAM emulsion BElZ TS
ofof wtgg & 4 YUt P2 R1o] &3 Triton X AL ABEEA] H
77 &4 4L Asgds Ruvl ey, B d¥edMEe 49 2T o
ojubx] etk oleld ARsL ugez B AR Fi 42 AT
genomic DNA pool 2| ¥ 2} PCR-cloning & %3 5 °]ct.
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MLPAEALYDWQRMVDTLAAEAPWW
TPGQGHGYEAITYGWLVGELLRRADG
RGPGESIVARVARPLGLDFHVGLADEE
FYRVAHIARSKGNMGDEAAQRLLQVM
MREPNAMTTRAFANPPSILTSTNKPE 'ﬁf"’v‘
WRRMQQPAANGHGNARSLAGFYSGL
LDGSLLESDMLEQLTREHSIGPDKTLL
TQTRFGLGCMLDQPQLPNATFGLGPR
AFGHPGAGGSVGFADPEHDVAFGFVT
NTLGPYVLMDPRAQKLVGILAGCLZ Figure 3. SDS-polyacrylamide gel
257 electrophoresis of the purified

MBP-esterase fusion protein. Lane

Fig 2. Amino acid sequence of P.fluorescens " .
il ; 564 / seens 1 Crude. Lane 234 fusion protein.

KCTC 1767 esterase.
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