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Expression of Pleurocidin from winter flounder in
Escherichia coli and optimization of culture conditions

Xuejiao Xu®, Xiangdong Zha!, Yuanyuan Che', Lijuan Ma!, Siqun Wu?, Peilong Yang?,
Huoging Huang?, and Bin Yao?

1 School of Life Sciences, Anhui University, Hefei 230601, Anhui, China
2 Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract: To express Pleurocidin in Escherichia coli and to enhance the secretory efficiency of the fusion protein, the
gene encoding Pleurocidin was ligated with Cherry DNA sequence via blunt-end ligation. Then this fusion gene was cloned
into pET22b (+) vector and the recombinant plasmid was transformed into E. coli BL21 (DE3). Lactose was used to induce
expression of fusion protein. The recombinant plasmid pET22b (+) -CP was successfully constructed and high-level
expression of fusion protein was induced with lactose. Statistics showed that addition of glycine after 16 h of induction
significantly enhanced the secretory efficiency of the fusion protein. After hydrolysis of the fusion protein by diluted
hydrochloric acid and some further purification steps, r-Pleurocidin was obtained with antibacterial activity against E. coli
DH5a and Bacillus subtilis BS168. In conclusion, the fusion protein was expressed in E. coli and biologically active

r-Pleurocidin was obtained after hydrochloric acid cleavage and purification.

Keywords: Pleurocidin, secretory expression, Asp-Pro acid-sensitive sites, antibacterial activity
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1.3.2 Cherry DNA
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(GenBank BC086945)
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*1 PCRRREI

Tablel PCR primers
Primers Primer sequence (5'-3") Underlined segment
lel GATCCGGGTTGGGG Asp-Pro encoding
P TAGCTTT sequence
12 GGAATTCTTACAGA EcoR [ recognition
5 TAATGGGTCAG site
c1 CATGCCATGGATCA Nco [ recognition
CCATCATCATCAT site
2 AAGGGTTTCCGAAG
GCTTGG
Cl C2( 1 Pleurocidin
60 C
( )
1.3.3 Cherry DNA Pleurocidin

Pleurocidin Cherry DNA  PCR
T4 37 C
30 min T4 DNA 37°C 1h
1.34 Cherry-pleurocidin (CP)
20
Cl ple2 PCR
CP PCR Pleurocidin
1.35 pET22b (+)
CP pET22b (+) Nco I
EcoR | T4
DNA
BL21 (DE3) 37°C
PCR pET22b(+)-CP
(Cherry-Pleurocidin)
14 FESFRIE
50 pg/mL
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214 nm 280 nm 1 mL/min
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Fig. 1 PCR product of Cherry-Pleurocidin fusion
gene. M: DNA marker; 1: PCR products of fusion gene.
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4 g/L CP (
3) 5 g/L 4 g/L

kDa 1 2 M 3 4
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66.2—
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B 2 pET22b (+)-CP TREEHEIBESRIENH

Fig. 2 SDS-PAGE analysis of the induced expression
in the engineering bacteria harboring pET22b (+)-CP. 1:
cell pellet of the control group; 2: cell pellet of the
lactose induction group; 3: culture supernatant of
lactose induction group; 4: culture supernatant of the
control group; M: protein marker (from bottom to top:
14.4, 20, 31, 45, 66.2 and 98 kDa).
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Fig. 3 Comparison between the lactose induction
group and the lactose+glycine group by SDS-PAGE. 1:
cell pellet of the lactose induction group; 2: culture
supernatant of the lactose induction group; 3: cell pellet
of the lactose + glycine group; 4: culture supernatant of
the lactose + glycine group; M: protein marker (from
bottom to top: 12, 20, 30, 40, 50, 60, 80, 100 and
120 kDa).
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Fig. 4 Time course of the total protein concentration
in culture supernatant.
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— 1]

5 @& ZEA Cheery-Pleurocidin & ] & 89
Tricine-SDS-PAGE 4 #f

Fig. 5 Tricine-SDS-PAGE analysis of Cheery-
Pleurocidin Asp-Pro cleavage. 1: control sample
incubated at the same condition without any acid added
for 72 hours; 2—4: the supernatant of the hydrolysis
solution at the time point of 24 h, 48 h and 72 h; M:
low range protein marker (from bottom to top: 4.1, 6.5,
9.5, 14.4, 20, 27, 35, 45, and 66 kDa).

A B
kDa 1 M M 2
66— C— ~
— ————
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Fig. 6 Tricine-SDS-PAGE analysis of purified
r-Pleurocidin. (A) Purification of r-Pleurocidin by
cation exchange chromatography. (B) Purification of
r-Pleurocidin by electroelution. 1: fractions from the
Sephadex CM-FF 5 mL column; 2: purified
r-Pleurocidin; M: low range protein marker (from
bottom to top: 4.1, 6.5, 9.5, 14.4, 20, 27, 35, 45, and
66 kDa).
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Fig. 7 Primary mass spectrometry (DIC-MS) of r-Pleurocidin.
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Fig. 8 The second grade mass spectrometry(DIC-MS) of r-Pleurocidin.
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Fig. 10 Antibacterial activity assay of r-Pleurocidin.
(A) Bacillus subtilis BS168. (B) E. coli DH5a. 1:
ampicillin sodium salt; 2: r-Pleurocidin; 3: the fusion
protein CP; 4: sterile ddH,O.
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