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Peptide PL in Pichia pastoris and Its Antibacterial Activity
in vitro

1 2 1 1 1 1

NIU Ming-Fu' LI Xiang® CAO Rui-Bing' ZHOU Bin' CHEN De-Sheng' and CHEN Pu-Yan'*

1 210095

2 453003

1 Key Laboratory of Animal Disease Diagnosis and Immunology Ministry of Agriculture Nanjing Agricultural University Nanjing 210095 China
2 Department of Basic Medical College of Xinxiang Medical College Xinxiang 453003 China

GenBank Protegrin-1 PG-1 Scorpion Defensin SD  Metalnikowin-2A  Sheep Myeloid Antibacterial Peptide SMAP-29

AAB27599 AAAB27538 P80409  P49928 P. pastoris
pl SOE Scorpion Defensin pPICZaA P . pastoris
X-33 AOX PL SD PL
SD PL SD
SD
PL SD
Q786 A 1000-3061 2007 03-0418-05

Abstract In order to obtain a high activity antibacterial peptide An expression vector pPICZaA-pl is constructed with a tandem
of four antimicrobial peptides in the same direction which includes Protegrin-1 PG-1  Scorpion Defensin SD  Metalnikowin-2A
and Sheep Myeloid Antibacterial Peptide SMAP-29  serial number in GenBank are AAB27599 AAAB27538 P80409 and
P49928 respectively . At the same time the expression vector pPICZaA- sd which express Scorpion Defensin was contructed. The
expression vectors of pPICZaA-pl and pPICZaA- sd were linearized and transformed into the yeast host strain X-33 respectively.
Under the control of the promoter AOX1 alcohol oxidasel the peptides PL and SD were secreted expressed. Their heat-stable
property acid-stable property and MIC were detected in vitro . The results suggest the peptides PL and SD have good heat-stable
and acid-stable properties and the combinant PL peptide showes higher antibacterial activity against several Gram-positive
bacteria G* and Gram-negative bacteria G~  than the peptide SD especially against Escherichia coli. The antibacterial

activity of combinant antimicrobial peptide PL shows its far exploiting perspective.

Key words recombinant antimicrobial peptide PL  scorpion defensin SD  secretion expression heat and stable stability

antibacterial activity
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Antimicrobial peptides dysgalactiae Bacillus subtilis
1.2
1972 Boman G ' ExTaq TaKaRa
Cecropins SDS-PAGE Marker
Tricine Tris Sigma Zeocin
20 ~40 Invitrogen
1992 1.3
13300 GenBank
2 7 ol
N A Kex2
N
pl
Xho I Xba 1
SOE Splicing by Overlap Extension
Scorpion Defensin sd
pl 5’'ctcgagaaaagaggiticggtigiccatigaatcaaggiectigtcatag
acatigtaga3’ p2 5’ gaaaccagcacaataaccaccictictictaatagatct
} acaalgictatgacaagcacc3’ p3 5’ gettatigigetggtitcticaagcaa
Mare Cudic pyrrhocoricin actigtactigttatagaaatcaataaagatct3’
pyrrhocoricin Xho I Xba 1
1.4
Andrea Giacometti cecropin A melittin pl  sd Xho I Xba 1
CA 1-7 M 29 pPICZaA
TOP10 pPICZaA-pl
pPICZaA-sd
Invitrogen
o 1.5
Sac 1
X-33
Invitrogen
YPDS 100pg/mL.  Zeocin PCR
kex2
1.6 PL SD
100mL BMGY
1 30°C 250r/min 0D 2~6
1.1 500mL. BMMY
P. pastoris X-33 28°C 250r/min 96h 24h
pPICZoA Invitrogen 0.5% VIV 96h 12000r/min Smin
k88 (83903 Cowan | Tricine-SDS-PAGE
Staphylococcus aureus Salmonella
typhic 01  Enteropathogenic 1.7 Tricine-SDS-PAGE
E . coli Salmonella pullorum kD
Staphylococcus aureus / 15kD Tris-

Streptococcus  agalactiae | Streptococcus
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Tris-Tricine
50pLL 1.12 PL SD pH
10min
20pLL 10pL 0. 1png/pLL 97.2 pH2~12  PBS 2pg PL
~ 14.4kD 3ul Tpg/pl SD pH
66 ~ 4.1kD Bio Basic Inc pH
Cowan |
1.8 PL SD 1.7
DNA/RNA 2
Bradford 2.1
5'A0X  3'AOX
Cowan | k88 (83903 PCR 1 X-33/
pPICZaA-sd 660bp X-33/
ODgy=1.0~1.2 151, 1B 25mL pPICZaA-pl 1000bp
X-33/pPICZaA 598bp
2ug  PL  40pL  SD  40uL I 2 3 4 S M 6§ 7 8§ 9 10 11 M "
37°C 2 — 2000
1.9 PL SD MIC 1L
— 0
Cowan. | k88 (83903 .
Minimal Inhibitory Concentration MIC 1 X-33/pPICZaA-sd  X-33/pPICZaA-pl
MIC PCR
LB 10° CFU/mL Fig.1 The PCR identification of X-33/pPICZaA- sd
50pL 92 PL and X-33/pPICZaA- pl
0.149ug 0.075pg SD 2.28pg 1.14pg
0.57pg 0.285ug 0.19pg 0.095pg 50pL 37°C 2.2 Tricine-SDS-PAGE
16h pPICZaA
1.10 PL SD Tricine-SDS-PAGE
2 PL Kex2
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37C 55— i ' . _— 144
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1.11 PL SD A= -
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Fig.2  Tricine-SDS-PAGE of PL and SD
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MIC 1 PL SD
SD MIC PL MIC
2.3 PL SD SD
1 PL SD
DNA/RNA PL SD Table 1 MICs of PL and SD for the eight bacterial strains
95.04pg/mL 91pg/mL 3 Bacterial MIc
2ug  PL SD 15mm P/ pgml  SD/ pg/ml.
S. aureus Cowan | 2.97 3.8
10mm 13mm 14mm  12mm 6mm 6mm 12mm S )
. saureus .97 3.8
2.4 PL SD B. subtilis 5.94 7.6
MIC Streptococ.cus agalajctiae/ Streptococcus 504 76
: A s i dysgalactiae pathogenic
> Chicken E. coli 01 4.4 11.4
Porcine E. coli K88 4.4 11.4
Salmonella pullorum 3.69 5.7
Salmonella gallinarum 3.69 5.7

a Mean value of three triplates.

2.5 PL SD
3 PL SD 4
Fig.3 Detection of the antibacterial activity of PL and SD MIC
1 S. aureus Cowanl 2 B. subtilis 3 porcine E.coli k88 4 2.6 PL SD
Salmonella gallinarum A PL B SD. :
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Fig.4  In vitro bactericidal activity of PL and SD against E. coli K88 S. aureus B. subtilis and Salmonella gallinarum

Control  blank vector expression supernanent a_mean value of three tri
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