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Abstract:[Objective]In order to obtain the lipase that can be applied to the hydrolysis and syn-
thesis of esters,the alkaline lipase-producing strains that hydrolyze long chain fatty acid ester
were screened and isolated. The related genes were cloned and expressed, and enzyme charac-
terization was studied. [Methods] A strain, which degraded glycerol tristearate, was isolated
from the environment, and identified based on 16S rDNA sequence analyses. Then the lipase
gene and the lipase chaperone gene were amplified by PCR. The target genes l[ipPA-9A and

lipPA - 9B were introduced into expression

vector pET-22b(+) and induced for expression

Wi B 9 2016-05-08 in Escherichia coli BL21(DE3). Finally, the char-
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acteristics of the recombinant enzyme were stud-
ied in detail. [Results] The strain was identified
as the genus of Pseudomonas alcaligenes by ana-
lyzing of 16S rDNA sequence. And the lipase
gene (lipPA-9A ) and lipase chaperone gene
(lipPA-9B) were cloned. The co-expression re-
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combinant plasmid of pET22b-lipPA-9A-9B was successfully constructed and expressed in E.
coli BL21(DE3). The maximum activity of LIP-9A was obtained at 35°C ,pH 10. 5,and pNPO
was the most suitable substrate. Meanwhile, the active LIP-9A could catalyze fatty alcohols and

fatty acids to generate esters. [Conclusion]LIP-9A is a lipase with relatively high activity in al-

kaline conditions and can catalyze esterification reaction. Its characteristics are of high value in

the detergent industry and biocatalytic applications.
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M: Protein marker; al: pET - 22b whole cell lysate;
a2 :pSE-lipPA-9A whole cell lysate;a3: pSE-lipPA-9A cell
lysate’s supernatant
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M. Protein marker; bl: pET - 22b whole cell lysate;
b2:pET-lipPA-9B whole cell lysate; b3: pET-lipPA-9B cell
lysate’s supernatant
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Fig. 5 SDS-PAGE analysis of LIP-9B
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c2:pET22b-lipPA-9A-9B whole cell lysate;c3:pET22b-lip-
PA-9A-9B cell lysate’s supernatant
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Fig. 6 SDS-PAGE analysis of LIP-9A and LIP-9B
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Fig. 7 Effect of temperature on recombinant enzyme
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Fig. 8 Effect of pH value on recombinant enzyme
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Table 1 Effect of detergents on recombinant enzyme LIP-9A

2 ) e B Residue

Detergent Concentration( %) activity( %)
None — 100

Non-ionic detergent Tween 20 1 0.89+0. 81
5 0.9740. 82
10 1.79+1.15
Tween 80 1 2.06740.55

5 2.1£2.44
10 6.54£0.79
TritonX-100 1 1.4541.37
5 3.7242.11
10 2.26%2.22
Tonic detergent  SDS 0.1 10.80+1.72
0.5 1.68740. 64
1 1.194+2.52
CTAB 0.1 9.59+2.12
0.5 8.9445.90
1 5.73+4.48

MK 11 77 #1,1~10 mmol/L 1§ EDTA X} E 4
fig LIP-9A Y4 82t i 30 I/ H, S 2 DTT #
B-#i AL 2 Pl ZUHN ) LIP-9A WG HE, 10% (W/V)
F PSR A1 DMSO *F LIP-9A A9 1% 1 3% A B 5 5% i
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Fig. 11  Effect of chemicals on recombinant enzyme
LIP-9A
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