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Cloning and expression of lipase gene to enantioselective
resolution of (5)-ketoprofen

Lijuan Xu, Yuhong Zhao, Ruien Liu, Yunying Zhao, and Jinhong Zhang
College of Life Science of Nankai University, Tianjin 300071, China

Abstract: We screened a strain NK13 for a certain extent asymmetric hydrolysis the rac-ketoprofen Chloroethyl ester to
(S)-Ketoprofen. As identified, NK13 was Bacillus megaterium. Digested NK13 genomic DNA with Sau3Al partially and
recovered the fragment from 2 kb to 6 kb, cleaved the plasmid of pUC18 with BamH 1, ligated the 2—6 kb fragment of NK13
genomic DNA into pUCI18 plasmid, and then transformed an Escherichia coli strain DH5a. We created the gene library of NK13
and obtained a positive clone, pUC-NKI1 in the library from the tributyrin flat. The result of sequencing showed that there was
a whole open read frame (ORF) of 633 bp lipase gene in the plasmid of pUC-NKI1. To compare with the genes of GenBank, this
lipase gene was reported firstly (GenBank Accession No. EU381317). The lipase gene was amplified by PCR, using pUC-NK1
plasmid as template, and subcloned into the high expression vector pET21b(+) under the control of T7 promoter. The
recombinant plasmid, pET-NKestl, was then transformed into an Escherichia coli strain BL21 (DE3) for the production of
recombinant lipase protein. After 3 hours of induction by isopropyl-B-D-thiogalactoside (IPTG), lipase was expressed.
SDS-PAGE analysis showed that the relative molecular mass of the lipase protein was about 20 kDa. The result of high
performance liquid chromatography (HPLC) showed that the conversion rate of the recombinant strain was fifty times than the

wild strain NK13’s. The (S)-Ketoprofen enantiomeric excess of the recombinant strain was 75.28%, which indicated that the
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lipase could hydrolyze (S)-Ketoprofen Chloroethyl ester firstly. If we research the conditions of the hydrolysis rac-ketoprofen

Chloroethyl ester of this lipase further, maybe it could offer a foundation to product (S)-Ketoprofen industrially.
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KI—K N 633 bp I EEHE (& 3), ZWhhad
A N A —BU5 5 KF5 (BHAE ). Bz
AR JF 515 NCBI [ GenBank 34 P2 i) 3 PRIA%

1 NK13 EF%H DNA # pUC18 [RHi R EE 1] 45 R

Fig. 1 Enzyme digestion of NK13 genomic DNA and plasmid
pUCI18. M1: A-Hind III marker; M2: DL2000 marker; 1: NK13
DNA digestied with Sau3Al; 2: genomic DNA of NKI13; 3:
plasmid pUC18; 4: pUC18 digested with BamH I .

O

2 EREXERHRMEEE
Fig. 2 Positive clones of pUC-NK1 in gene libraries.

ATGAAGAAAACG TTTCTCECATTAATTTT T6C TTTATCCCTGGT TG TATC TGCAT TAGGAATTCASCCT TR ARTGCTARRGC
FESTF VAL T FALSIEVVSAL GTIRPSFALA
GG AN AAACCATAATCCG TG TIC T TR TIC AT G AR TCAG 6 TOCRTCC TATAACTT TATTRC TATC AR ARACTATCT AR
EANENPTVYLVYHGISGASTNFIAIENTL
TCGCTCAGGG TOECATCOCARTCATCTT TATGCTATTG AT TTTATAG ATAMGAC ACGCAACARTT TCAATARTGCACCTCAG
I 4AQG¢Y¥YDRENDLYAIDFIDETGNNLNNGTERQ
CTTGCTOCATACAT TCATCALGTG TTCARAGAG ADGCG AGC TAMG AMGTAG ATATTG TTCCTCATAGTATZGEOCRACCALL
LARTIDQVLEETGAKEYDIVAHEIMNGG AN
CACGCTGTACTATATTALATATCTASGORGARCCAATAAGAT To AR ATG TCGTGACG TTAGG AGGGCCRATGR TTTAGTTT
TLYTIETLGGGNEIENVYYTLGGANGLY
CTTOGACAGCACTCCCAGETACAGATCTC AATCARAAR A TTCTT TATATG TCGATCTACAGCAT AR TG ATCAMT TG T TR Tt
SS5TALPGTDLEQREILYTSITSINDQIYTYW
AATAGTCTCTC T A GCTG ARG AGT AN A TAT TCARCT T TATGGC AT TGGACATATIGRAT IGCTT TR ARTAGTCARG T
BIL3iRLQGEERNIQLYGIGHIGLLSINSQV
TRACCOGTACATAAMAG AACGECTRALTGCORGEGG AL ARMATAC ARACT A
NAYIEKEEGLNGGGQNTN

3 FEEEBEEFFY

Fig. 3 Sequence of the lipase gene and its deduced amino acid.
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2.3 BEHFJIERRAEE
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it (K 4).
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A o 21 oo v i R R R B U 04 A I il R R ) 41
—%., M Nde 1 Fl BamH 1 M\JFi ki T-vector [ X
VINGWiBs B 2L, 52 VIR pET21b(+) #k
RS, MU H 8 20 2R UKL pET-NKestl, 4%
k. E.coli BL21(DE3)f5 F 1 . ik FHME L+, &
JHRL ] Nde 1 1 BamH 1 #E47 XU VIKE B8 (K 5),
IE B A4 E 4 223K UL pET-NKest1 & 3% A E.coli
BL21(DE3).
2.4 fEAAMERYFRIE

pET-NKestl FiLFHEZ IPTG 5% 3 h )5, HiY
EHARFIE, & 10%SDS-PAGE HLKRGN, & P
FHE AN TELN 20 kDa (K 6).
25 RIEEMHIAERZESTICEMELER

IR TR T B A 0 o R S TR AL R S e AL
I [R) A3 IR AR L FE 4R 20 h I, FAEEAR IS YRS
ek bt 50% (& 7).
2.6 HPLC &= E i E

53K 2~20 h YA W) AT e OO (41 o3
Br (1 8), o 4 h AL 4 (S)- T e A 9% 25 %
BRI A (e.e. %)M, i5 75.28% .

4 PCR ¥ &SRR EE =Y
Fig. 4 PCR products of the lipase gene. M: DL2000 marker; 1:
PCR products.

& 5 pET-NKestl R RIEEI L E

Fig. 5 Identification of plasmid pET-NKesl by enzyme
digestion. M: A-Hind IIl marker; 1: plasmid pET-NKestl; 2:
pET-NKestl digestied with Nde | and BamH I .

Bl 6 SDS-PAGE %47 E. coli BL21(DE3) #BsAiBEHIRIE
Fig. 6 SDS-PAGE analysis of the recombinant protein
expressed in the E. coli BL21(DE3). M: protein marker; 1: the
cell of pET-NKestl induced at 3 h; 2,3: E. coli BL21(DE3)
including pET21b(+) plasmid; 4: supernatant of of pET-NKestl
induced at 3 h.

Bl 7 E. coli BL21(DE3) ¥ {(EIE#HZFAZE TLC 46R
Fig. 7 Transformation for ketoprofen chloroethyl ester in E.
coli BL21(DE3). M: protein marker; 1—10: the transformated
products at 2h, 4 h, 6 h, 8 h, 10 h, 12 h, 14 h, 16 h, 18 h, 20 h;
A: ketoprofen chloroethyl ester; B: ketoprofen.
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8 HPLC #iN =M FEE

Fig. 8 HPLC analysis of the transformated products. 1—4:
HPLC analysis of the transformated products at 2 h,4 h, 10 h,
20 h.
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