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Pseudomonas putida NH33 pP.
putida NH33 E. coli 4.7kb
DNA 1142 381
GXSXG E. coli BI21 DE3
2- 2- S
ee, >99% 8 GenBank
AY896293
P. putida NH33
Q78 Q936 A 0001-6209 2007 03-0452-04
DH5«  BI21 DE3 pUCI8
pET-22b + Novagen
1.1.3 @
! 5¢ KH,PO, 0.5¢ NH, ,S0,0.1g
Immol/L. pH7.2~7.5 @
10g 3g NaCl 5¢ pH7.2~7.4 QLB
’ 9
1.2
lg 30mL 30C
’ 250r/min 3d 30C
2~3d SmL
e 30°C 250r/min 24h I mmol/L
78 36h
30mL
30°C 250r/min 24h SmL
dH,0 0.9mL 100mmol/L
pH 7.0 0.1mL 10mmol/L
1 30°C 250r/min 36h
1.1 1.3
1.1.1 TaKaRa Ex Tag DNA SDS-PAGE
T4 DNA DNA 9 10
TaKaRa  DNA 1.4 P. putida NH33
IPTG Amp P. putida NH33 DNA Sau 3A1
Sangon Histrap FF Amersham Bam H 1 pUCIS8
E . coli DH5a
1.1.2 Escherichia coli 100pg/mL Amp LB 37°C 1d
1972 - Tel 86-21-62479808 E-mail SXZLB@263. net
2006-08-21 2006-09-29 2006-11-08

© FERZERMEDHARFATIKSHESL http://journals. im. ac. cn



2007 47 3 453
100pg/mL Amp 1% W/vV / 70:30:0.1 1.0ml/min
LB 37°C 3d 254nm
5Sml. 1B 37°C ee, ee,= S-R / S + R x
100% S S - R
1.5 PPEst R -
PPFP 5'-GGGAATTCCATATGCAG E " E=zln1-C 1+ ee, /In 1+C 1
ATCCAGGGTCACTATGAG-3’ PPBP 5'-CCCAAGC -ee, C
TTGATCAAAGGCAACTGGCAAG-3’ 5’
Nde 1 Hind Il p. 2
putida NH33 DNA 2.1
PCR PCR 50pL. PCR 100
94°C 30s 64°C Imin 72°C lmin 30 72°C
10min  PCR 0.7% 500 150
DNA
PCR Nde I Hindlll
pET-22b + E . coli BL21 DE3 1 5
Nde | Hind ee,>90% S- NH33
I DNA 98% ee,
1.6 S- NH33
E. coli 100pg/mL Amp LB
37°C 250r/min ODg, = 0.6
28C 0.5mmol/L IPTG Pseudomonas putida NH33
1
Table 1  Partial results of isolated microorganisms
2g 0.5mol/L NaCl 30mmol/L producing lipolytic enzyme.
20mmol/L pH7.4 Qupajy | Conversion ee, % Sy | Comversion  ee, %
Histrap FF 1% S-isomer 1% S-isomer
NH32 25.0 52 Y55 19.3 97
NH33 28.0 98 C81 15.7 57
1.7 pH NH53 23.5 80 S11 30.0 47
30°C pH 6.0~ Y51 30.4 97 721 10.5 91
12.0 pH Y52 36.5 77 B1.583 9.1 95
pH10.0 20 ~ 2.2
50°C 1.8 pH P. Putida NH33
25000 E.coli 10
1.8 3 ~ 8kb
100mmol/L 10pL E . coli
50mmol/L, pH10.0
ImL 35°C 10 ~ 20min
35°C pH10.0 22
1pmol 1 1
U pNH10 >99% ee,
1.9 HPLC S-
Cis Kromasil pNH10
/ 86:14 0.8ml/min 9.2kb
CHI-TBB' Kromasil / © hERE R E T RFATIR S %EE PUGLS) journals B £olin
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DH5a 42kDa
pUCI8-EST Xho I Immol/L
4.7kb pH 6.0~12.0
2.3 DNA pH 10.0
pUCI8-EST Xho | DNA pH
Vector NTI 8.0 DNA 20 ~ 50°C 30 ~
3  ORF 3 ORF 45°C 35C
Vector NTI 8.0 ’ K1
GenBank R
ORF3 e
Pseudomonas  fluorescens 2006221A " e
Pseudomonas sp. AAA25813 B P. fluorescens B
AAQ02789 85.6% 83.5% 87.4% ‘.- :30
4 Pseudomonas
AAGO4436 AA234288 80% ~ 85% P%.Putida NH33. 1. yE coli XEI:LZI DE3 ' 2. Recombinant E. coli
AAK46838 35.8% NP-822479

40.2% NP-627378 38.6% AAK22242 37.4%
CAA78842 38.4%
P. putida NRRL B18435 P. putida
KT 2440 EstZ 12% a
G-G-S-X-G
G-X-S-X-G e
ORF3
ORF3  PPEst DNA GenBank
AY896293 PPEst  DNA 1142bp GTG
TGA
381 41kDa pl
5.31
2.3 P. Putida NH33
PPEst PPEst
DNA P. putida NH33
PPEst PPEst GTG
E. coli ATG Nde |
Hind[ll pET-22b + PPEst
6 His pET-
ppEST E . coli BI21 DE3 LB
IPTG SDS-
PAGE 1
42kDa 6 His
PPEst
30%
25U/mlL Ni**

BI21 DE3 / PPEst without IPTG induction 3. Recombinant E. coli
BL21 DE3 / PPEst with IPTG induction 4. Protein molecular mass
markers 5. Purified esterase of P. putida NH33.

2.4
P. putida NH33
3 2-
PPEst
2
S - ee, % 99 %
E> 100
Candida rugosa
16
P. putida NH33
2 P. putida NH33 2-
Table 2 Hydrolysis of esters of 2-arylpropanoic acid by
recombinant esterase of P. putida NH33"
f
Substrate Time/h  Conversion/ % cep % ,0
S -acid
Flurbiprofen ethyl ester 12 48.6 >99
Ethyl 2-phenylpropanoate 2.5 49.6 >99
Ketoprofen ethyl ester 5 49.2 >99

* Reactions were conducted in 1mL potassium phosphate buffer 50mmol/L
pH10.0 containing 40U esterase 50mmol/L ester and 0.5% W/V Tween
-80 at 35°C.
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P. putida
NH33
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Screening of strain producing an novel esterase with high enantioselectivity
and molecular cloning of the enzyme gene

CHEN Shao-xin~  SHI Bing-zhao
Shanghai Institute of Pharmaceutical Industry — Shanghai 200040  China

Abstract A novel strain producing an enantioselective lipolytic enzyme was isolated from soil samples and identified as
Pseudomonas putida NH33. A genomic library of P. putida NH33 was constructed and screened for esterase activity in
E. coli. One positive clone was isolated and subsequent analyses of the plasmid by restriction mapping revealed a
4.7kb DNA fragment carrying esterase gene. The nucleotide sequence of the DNA was found to contain an open reading
frame of 1142 nucleotides encoding esterase of 381 amino acid residues and designated PPEst. The primary structure of
the esterase exhibited 35% ~ 40% homology to those of related enzymes from various sources and 80% ~ 90% homology
to esterases from the genus Pseudomonas. Amino acid sequence deduced from the nucleotide sequence contains of the
consensus active site sequence GXSXG  of serine esterase. The PPEst fragments were cloned into the expression vector
pET-22b +  and transformed into E. coli BL21 DE3  and the recombinant protein fused with 6 x His at its C-
terminus was purified to homogeneity by a single immobilized metal ion affinity chromatographic step. The molecular mass
of the esterase was determined to be approximately 42kDa by SDS-PAGE. The purified enzyme could convert ethyl esters
of 2-arylpropanoic acid to S-isomer of 2-arylpropanoic acids with an optical purity of >99% . The result suggests that this
esterase is excellent biocatalyst for synthesis of chiral pharmaceuticals. The enzyme is an novel esterase and its
nucleotide sequence has been submitted to GenBank under accession number AY896293.
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