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Abstract

A novel esterase showing high enantioselectivity to (S)-ketoprofen ethyl ester
was selected from fosmid environmental DNA library which is provided by
Microbial Genomic & Applications Center. As a result of Blast search, the gene
wasn't registerated in Gene Bank yet. And as we know, conserved domain region
of esterase , G-X-5-X-G, wasn't discovered.) And it is similar to Beta-lactamase.
The DNA sequence of cloned esterase include an open reading frame consisting of
1170 bp, designated as EST-Y29, encoding a protein of 389 amino acids with a mo-
lecular mass of about 42.8 kDa. And amino acid sequence analysis revealed only a
few identity (28%) to the known esterases/lipases in the databases containing the
conserved sequence motifs of esterases/lipases. when being comparison to other
esterase revealed , this enzyme seems to be classified as a new member of esterase
family. EST-Y29 was functionally overexpressed in a soluble form in E. coli with
maximum conversion yield of (S)-ketoprofen at 65°C. This study demonstrates that
functional screening combined with the sequential uses of restriction enzymes to
exclude already known enzymes is a useful approach for isolating novel enzyme

from a metagenome.
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Material & Methods

Metagenome Poolol|A] 7]ZZ4 a-Naphtyl acetate (0.05 mg/ 1 mL-ethoxy etha-
nol ) 3}, Fast blue RR salt (0.05 g/ 2 mL-Tris-HCl )& bacto agar (0.8 g/ 10
OmL-Tris-HCl )o] S9¢]39l+= flaskel] 2o}, LB(with chloramphenicol) plate ¢]¢]] 5 mL
% agar overlay 3}tk 1 ¥ Activity 7} 1 positive clone2- selection &}, &
T 48 gy chfigl). =& 50°C, 60°C, 70°C, 80°C o2 717} selectiond}
of 25testS F3] THA] Activity7} Q1= positive cloned] &4-8 3H1515 thfig.2).
a7 F (S)-ketoprofeno]| ¥HS-3li= esteraseS A7 = colonyE 7] &l ThA|
ketprofentl] 2|9 selection2- 3} Th 12]3L Screening®%-S 53l selecion® colony
E2 wolH HPLCEAS 519tt?? 1 A} ketprofen-activity AHsA BEH o
BRI colonyE©] (S)-ketprofend] specificgt esteraseq® S 1} thfig.3).
noveldt esterase 22Tt cloning 371 ¢&] EBdQd [FAAS oln] F2A
Pseudomonas®} Bacillus esterase +AAE vjA|A]7]7] 8l o8 7HA] AgaLr=
Atk =3 Adase] A% 718 EF] 0% o3-S AA|ste ofv] ¢l
Pseudomonas S} Bacillus esterase S-AAE AWsl= ASFaE L site7} oA, 1 ¢
U2 typed] FE°] 7FA = esterase FHAE ADdte AFEL site7} HL AT
2 AR5t

Result

Blast searchE %3] A|g7tA €24 esteraseS2] nucleotide sequence®}o] F-AH]
& E43% A3} o}F71A] Gene Bankol| SEEA &2 FAANLH, 7P SHHA
7} =& amino acid 29L& t}E oW esteraseX T} Silicibacter?] Beta-lactamase”}
%2 7HE =4 dxES Hgrt. 52 Conserved Domain Search?] 7 w}of A
3D esterase structure 9] alignment ZA¥}, A} protein A E7LA] ¥ 88%2
Beta-lactamase9} 1 F+Z7} FAFEF L dHAEH A2 AHEE 7]E EA4H9] esterase

9] active site®] G-X-S-X-G7} 97|14 ZA)51A] LUtk AP 7]1E9] esterasectil &
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27 gene oA UXE ML BUHEZH 7|9 esterased= ZABAI A
noveld} esterase$] S <1 & 4= AUh? o] Beta-lactamase A2 ORFS F33}%
31, PCR¥} Restricion enzyme siteS ©o]83}a, ActivityS ¥ $o, Beta-lacta-
mase(AmpC Beta-lactamase ¥3HH = F o (S 250bpH %, F 1170bp) F-E2
2 84S 21 e AL RN F AAch(fig4) 1 AT Protein®] sizee o 42.8
kDa9] o/} sizeE A& F A

i

Fig. 1. Activity staining of Fosmid
(Primary screening - Positive clones showed dark brown colour at 50°C.)
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moactivity. cloné

Fig. 2. kpn 13} Apa | 0.2 digetion® &j2] fragment % thermoactivity <],
(pBluescriptSK1I (+) cloning vector ¢k 3kb9} insert DNA7} 2¥5kblS- o]z 9lch)
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Fig.3 1.7kb clone?] D ketoprofen activity 2 HPLC Analysis (60°C)

Fi,307bp Fz, 511bp

. 1673

: R, 1476bp!

; ® ® ORF ® ®6
ERTRTR T ) TR RS T ) PG

0 1170
Figure 4. PCR¥} enzyme siteE ©]§-3 ORF confirm.
(F1, F2, R& Primer , ORF 7} 4 Restriction Enzyme Site - (DCla 1(287bp)
@Nde 1(366bp) B)Sph 1(927bp) @Nde 1(1005bp) BEcoR 1(1024bp))
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