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Fig.1 Physical maps of recombinant plasmids pET-DsbA-PVL and
pMBP-PVL.
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pET- DsbA-PVL i 5 3 3K i) e £ 45 4 9 . 7 pH 8.5
1) LB R (& 15 o/ L #4585 M 200 mg/L Amp)
0Dy 1.2 B, A IPTG % 289 i 7100 mg/L, 15°C
V5 15 h, i s i 0 il 0% A s 3A B 192.2 U/ml, 1Y
AR S S A, AR E R RILE L E coli
BI21 Jfd N & B 40% , SDS-PAGE 4 7R, 7
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Fig.2 A Effect of growth temperature on recombinant lipase production. The optimal temperature was 15°C. B, Effect of different OD, at induction
time on lipase activity . Maximal activity was obtained by adding IPTG at ODgy, of 1.2. C, Effect of different concentrations of glucose on lipase
production. 15 mg/mL glucose was most suitable for promoting lipase yield. D, Effect of different concentrations of IPTG and ampicillin on lipase

production. 100 pg/mL IPTG and 200 pg/mL Amp were most suitable. E, Effect of different pH of LB on lipase production. The optimal pH was

8.5.

2.3 RIEFHHHEK

T SRR AT 5 R N R gk R A 1
[Cli S =g W L = ) 1| R o T S <9 T P o i o
50 mmol/L 100 mmol/L F1 150 mmol/L {4 b B 3 i
B, WG4 Y v AT AR R I B R BT R B AE P
150 mmol/ LI w35 J56 8 o 0T i 06 2650 v 1 g 2 T
15 SDS-PAGE Hijk, 15 5 24 55 kDa fy @l & & A &
i, HBE ML U1 %] DsbA 73 7 £# 48 J5 B9 W 4R Wl —
%29 31 kDa /) B BE i i PVL( K 3-B) .
2.4 EAMMEMERWR

Z 5 TR (pH X 2l Ab IS i 45 4t s i T S Y
S, g5 R N W B A 1 IR R 50°C, 7E 55°C
DL B RRE ,50C IR 6 h J5 , R Ax i 4o 80%
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(A)

31 kDa

(B)

55 kDa

31 kDa

3 pET-DsbA-PVL 7£ BL21 A RE (A) Rk =4
(B) iy SDS-PAGE H ik

Fig.3 SDS-PAGE of the expression products (A) and its purification
(B) of BL21[ pET-DsbA-PVL]. A: 1, Extracts of BL21 with pET-
DsbA; 2, Extracts of BL21 with pET-DsbA-PVL; M, marker. B: 1,
Extracts of BL21 [ pET-DsbA-PVL ] cells; 2, Affinitive purified
proteins by His-chelating affinity chromatography; 3, Digestion of

recombinant protein with thrombin; M, marker.
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IPTG F L4k i 100 mg/L,15C %S5 15 h, g
U7 T 1) il 35 K B 192.2 U/mlL, B 4R B RR B S
(EEN

120 A
X 100 &
2
Z 80
<
[
Z 60
=
2]
&40
" —=— Optinal temperature
20 | —s— Temperature stability
0 1 1 1 1
20 30 40 50 60
7/°C
120
< 100
z
% 80
<
o 60
£
E 40 —e— Optimal pH
20 —=—pH stability
0 1 L 1 )
6 7 8 9 10
pH

4 BE(A)F pH(B) W EHREHEEAMBE
% 59 5 1
Fig.4 Effects of temperature (A) and pH (B) on activity and

stability of the lipase expressed in E. coli.

5 #LEABEHBEANUCERRY

Fig. 5 Thin-layer chromatography of the hydrolysis products
obtained after triolein catalysis by the lipase from BL21 [ pET-
PVL] cells. 1, The hydrolysis products of triolein catalyzed by
lipase from BL21 [ pET-PVL] cells; 2, The hydrolysis products of
triolein catalyzed by Lipozyme; 3, 1, 2-diolein; 4, triolein; 5,
1, 3-diolein.
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Fig. 6

Hydrolysis activity of PVL to some fatty acid esters of

different chain length.
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Cloning and expression of non-position-specific lipase gene
from Proteus vulgaris
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Yaping Lu ', Jing Gu , Yanchong Tang”, Fengxia Lv", Xiaomei Bei”, Zhaoxin Lu™"
('College of Life Sciences, *College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095,

China)

Abstract ; [ Objective] To produce Proteus vulgaris lipase (PVL) in large quantities, we cloned and expressed the lipase
gene in Escherichia coli. [ Methods] We cloned PVL gene by PCR method and then inserted the open reading frame of
PVL gene into pET-DsbA and pMBP-P vectors. PVL gene was expressed in E. coli with the introduction of isopropyl B-D-
1-thiogalactopyranoside (IPTG). We also studied the optimal culture conditions, including the concentrations of glucose,
IPTG and ampicillin, induction temperature, and pH value of the medium. The characteristics of recombinant lipase were
examined after affinitive purification by His-chelating affinity chromatography. [ Results] The open reading frame of PVL
gene consisted of 864 base pairs, encoding a protein of 287 amino acids. The sequence was deposited to GenBank with the
accession number FJ643627. The gene was expressed in E. coli and active lipase was obtained from E. coli BL21 cells by
the induction of IPTG, and the lipase production reached 192.2 U/mL in BL21 [ pET-PVL] after culture for 15 h at
15°C. The maximum production was obtained by culturing BL21 cells in LB medium (pH8.5) with 15 mg/mL glucose
and 200 mg/L ampicillin, as well as adding 100 mg/L IPTG at OD,, of 1.2. A single protein band of 31 kDa was
displayed by sodium dodecyl sulfate polyacrylamide gel electrophoresis ( SDS-PAGE) after affinitive purification. The
properties of lipase expressed in E. coli were similar to the native one, which could hydrolyze all three esters of
triglyceride. [ Conclusion] We have succeeded in over-expressing the lipase gene from P. wulgaris in E. coli, and this
research has laid a foundation for improvement and industrial application of this lipase.

Keywords: Proteus vulgaris lipase; gene cloning; prokaryotic expression; non-positional specificity
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