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i OE. [869) AR E AR F 6 F AR L3R ik #r A BeKigBe L. [ 5] MLk
MR IR R R 20 Tk, SRR A S T B BS R A 69 R R ik ik, A @méﬁ PRI S AT &
GEFMOAT, FAF BRI A KB RAZKEL, AR EAMRGIBFHER. [4R] rits]—
AN e BEASBE A %A KB phopl413 (GenBank &3k 5 KF767097) m AR HEAK 1413 bp, T
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BRL &M 3k Pl KBy B BS, eBETE A 124 Uimg;, ERMIRE A 54°C, #&i& pH7.8; 50 °C
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Cloning, expression and characterization of a novel
phospholipase A; gene from the metagenomic library of
mangrove soil
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Abstract: [Objective] The aim was to isolate new hydrolytic enzymes from themetagenomic library
from mangrove soil. [Methods] To isolate new hydrolytic enzymes, we constructed a metagenomic
library from mangrove soil and screened clones with lipolytic activities by a function-driven approach
based on a tributyrin hydrolysis. The identification of Phop1413 was based on deduced amino acid
sequence comparison and phylogenetic analysis. [Results] One new phospholipase A; gene phopi413
(GenBank KF767097) was finally identified from the library by functional screening. The result of
BLASTp analysis revealed that phop413 consisted of an open reading frame of 1 413 bp and encoded
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a protein of 470 amino acids. The protein showed 42% amino acid identity to phospholipase from
Pseudomonas (WP 018928790.1). According to the phylogenetic analysis of Phopl413, Phop1413
belonged to FAMILY VI of lipase. Phop1413 was then subcloned to the express vector pET-32a(+),
and overexpressed in E. coli BL21 with 1 mmol/L IPTG induction at 30 °C. The overexpressed protein
revealed a molecular weight of 51.7 kD. A detailed analysis of the enzyme’s substrate spectrum with
eight different substrates revealed that Phopl413 could hydrolyze a wide variety of substrates.
Phop1413 showed the highest activity with p-Nitrophenyl caproate (C6). The optimum temperature of
Phop1413 was detemined to be 54 °C, and the recombinant enzyme showed an optimum pH of 7.8. The
enzyme retained 44% initial activity after incubating at 50 °C for 1.5 h. It indicated that Phop1413 had
a good thermostability. [Conclusion] A new phospholipase A; gene phopl413 was screened by
function-driven approach from metagenomic library. The characterization of Phop1413 is good enough

to apply to industry.

Keywords: Metagenome library, Phospholipase, Cloning and expression, Enzymatic properties
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Note: M: ADNA/Hind 11l DNA marker; 1: Soil genomic DNA.
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Figure 4 Unrooted Neighbor-Joining phylogenetic analysis of Phop1413
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5 E[& phopl4l3 9 PCR # #8724
Figure 5 Amplified products of gene phop1413
Note: M: DL2000 DNA marker; 1: Gene phop1413.
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Figure 6 SDS-PAGE of gene expression in E. coli BL21
(pET-32a(+)-phop1413)

e M: ARfERZ R 1 BRIl EIEED 2 A
Wia FEEM; 3. BT HRIE. coli BL21(pET-32a(+)]AY MY
W 4: 4lifbiy Phopl413.

Note: M: Protein MW marker; 1: Centrifugal supernatant of
fermentation; 2: The cells lysis solution of E. coli BL21
(pET-32a(+)-phop1413); 3: The cells lysis solution of E. coli
BL21(pET-32a(+)); 4: Purified recombinant Phop1413.

http://journals.im.ac.cn/wswxtbcn

2.7 #hfshs A, Phopl413 BIRMI4S F 1%

W= 1 FrzR, Phopl413 Xt C2—C16 AYXT il HK
T IR A AN TR A A A, L X X i R T L R T
(CoONE MR, A ILHUERE N 124 U/mg. %
C2-C16 KPR HAT KRG, FRUIXE A K 7
JEYIERES, R Cl4 0 B & s,
ZBENR I AT TR IR W A e, BE A F g
Ko
2.8 mEXEEEMERFZM

M7 R LVE Y, AR R T, B
Zi FFE, FAE 54 °C BhkFRRME, FIbixEd
B EGE IR 54 °C, HIRBEETE 40—65 °C I},
ARG PEAT A EE 50% A, U RA % 3 4 28
ik, TE 40, 45, 50, 60 °C iR T AN, #HH
T AXHE I R BT BE#AHE, 50 °CHRE 1.5 h Jaiks
TG N 44%, 45 °C T 2.5 h J5Ask4y 45.3%, %
A% T A A 0 ) AR e
2.9 pH XERIE N RIR M

wE 8 s, X4 pH /N 5.5 B, Phopl413 [
B TS PR pH E AT TGN pH k%] 7.8 B,
MEE e s Z A ks pH EMTHE, B TEZRET
K%, 4 pH K 4.0 5% 10.0 BHZRE LT3 161k,
pH 4 6.0 i, JEFH 2.5 h J55AF 50% LA LR,

#= 1 =LAEH Phopldl3 BRI S

Table 1 Substrate specifity of recombinant
Phop1413

127 AER B
Substrates Relative activity (%)
C2 71.2+3.6
C4 55.3£2.9
C6 100.0+4.3
C8 15.4+1.3
C10 33.3+2.7
Cl12 41.6+£2.4
Cl14 74.3+3.7
Cl6 39.1+2.2
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Figure 7 Effect of temperature on activity (A) and stability (B) of Phop1413
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