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SOEing
Hex-Mag GenBank Accession No. D(Q440931
Pichia pastoris GS115

1

1.1
1.1.1
pastoris GS115

Escherichia coli

pPIC9 Pichia

DHS5a  Escherichia colt

DH5a Staphylococcus aureus
Staphylococcus  epidermidis
Streptococcus  pneumoniae Salmonella
typhi Pseudomonas aeruginosa
1.1.2 Taq dNTPs
EcoR1 Xhol Bglll T4
DNA PCR
Fluka Tris PMSF
G-250 MBChem
Sangon
1.1.3 FMC-1000 Japan
GHP-9160 China PCR
PTC-200 USA Sigma3K30
Germany Beckman Avanti J301
USA EPS301 Sweden
UV [ Britain / DU640 USA

LYPH-LOK 12L USA
Millipore USA
1.2
Hexapeptide RRWQWR Magaininl 12
AGAAGATGGCAATGGAGAGGTATTGGTAAATTTTTGC
ATTCTGCTAAAAAATTT
a Kex2 AAA AGA
TAA pPIC9
Xho 1
CCACTCGAG  EcoR1 GAATTCGGT
Primerl HM1 5’-
CCACTCGAGAAAAGAAGAAGATGGCAATGGAGAGGTA
TTGGTAAATTTTTGCA-3" Primer2 HM2  5’-ACCGA
ATTCTTAAAATTTTTTAGCAGAATGCAAAAATTTACCA

ATACCTCTCC-3’
Magaininl-12  GIGKFLHSAKKF
Magaininl-12

Hex-Mag
PCR 20pL 6
60~75C 6 10 x PCR buffer 2p1. 20mmol/L
Mg'  dNTP 10mmol/L 0.4ul. Taq  SU/pL

0.2pL HM1
ddH, 0 15.4pL

HM2 10pmol/L, 1l
94°C 5min 94°C 30s 60 ~

75°C 30s 75°C 1min 45 75°C 10min
PCR
Gene splicing by overlap extension geneSOEing
100pL 10 x PCR
buffer 10puL. dANTP 2pl. Tag 1pL PrimerHM1 SpL
PrimerHM2 5pl. ddH,0 77pL 94°C Smin
94°C 30s 70°C 30s 72°C lmin 45 72°C
10min 2% PCR
1.3
EcoR'1 Xho 1 Hex-
Mag pPICO
17°C DH5a
pPIC9-HM P-
HM PCR
pPIC9-HM eppendorf
28C
2h MD 1.34% YNB
4x107° % 2% 2% 30°C
Mut®  Mut’
12 - -
PCR a-Factor ~ AOX1
PCR
1.4 Hex-Mag
G-PH
40mlL. BMGY 100mmol/L
1.34%YNB 4x 107 % 1%
1% 2% 28°C 280r/min 17h ODyy
2~6 BMGY 4000r/min  4°C
Smin 10mL BMMY 100mmol/L
1.34%YNB 4x 107" % 0.5%
1% 2% 24h  ImL
ImL 5% 10mL

s P " S s 2 13 I .
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S. aureus
4mm 20pL 10 2
37°C 10 ~ 15h 2.1 PCR
1.5 Hex-Mag Hex-Mag
1.4 Hex-Mag T, 70°C
E. coli
DHSa E. coli DH5a S. 60 ~75°C PCR
aureus S . epidermidis 60 ~ 70°C
S . pneumoniae S. typhi 70°C
P . aeruginosa 81bp 2%
1.6 AU-PAGE
14 2.2
PCR pPIC9
G-PH EcoR]1  Xho 1
DH5«
G-PH a-Factor HM2 HM1  AOXI PCR
10mmol/L. PBS pH7.4
20min 37C 3h PCR 120bp  200bp
LB a-Factor AOX1
37°C 10 ~ 15h 195bp 70bp
1.7 Hex-Mag
1.7.1 100pL 6
50°C 60°C 70°C 80°C 90°C 100C
15min 12000r/min 4°C 1min 2.3
1.7.2 100pL 6 Bgl 1l pPICO-
100°C Smin 10min 30min 60min HM Pichia pastoris GS115 MD
100min 150min  200min 12000r/min  4°C 70% Mut + G-
1min PH PCR 12
1.8 DNA
1.8.1 12h 24h 36h 48h DNA
60h 72h BMMY a-Factor  AOX1 PCR
10 37%C Hex-Mag
10 ~ 15h Hex-Mag
1.8.2 pH Magaininl-12 260mg/L. Hex-Mag
10mL BMMY pH 44.5555606.5 253mg/L. Magaininl-12  268mg/L.
7758 BMGY ODgy, =5.5 2.4
G-PH6 28C 48h Hex-Mag
1.8.3 10ml. BMMY Magainin1-12 1 1
0.1% 0.5% 1% 1.5% 2% Hex-Mag
3% 4% 5% BMGY ODgy, =
5.5 G-PH6 28°C 48h 10
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1 Hex-Mag  Magaininl-12 S.
aureus
Fig.1 The results of antibacterial experiment of Hex-Mag and Magl-12
to S. aureus. 1 and 2.The supematant of Hex-Mag 3. Negtive control 4
and 5. The supernatant of Magaininl-12 6. AMP control 10pg/mL .

1 Hex-Mag Magaininl-12
Table 1  Antibacterial activities of Hex-Mag and
Magaininl-12 to several kinds of bacteria

Width of inhibition zone/mm

Indicator strains

Hex-Mag Magaininl-12
E. coli 11 7
E . coli DH5 12 9
S . aureus 13 10
S . epidermidis 11 6
S . pneumoniae 6 7
S. typhi 10 7
P . aeruginosa 9 0
2.5 AU-PAGE
Hex-Mag 2300Da
2300Da

kDia

2 Hex-Mag

Fig.2  AU-PAGE of Hex-Mag. A The results of AU-PAGE B The
results of antibacterial experiments by over lay technique.M.Marker
1.The supernatant of Hex-Mag 2.The supernatant of negtive control
3.The antibacterial results of supernatant of Hex-Mag 4.The antibacterial

results of supernatant of negtive control.

2
Hex-Mag
2.6 Hex-Mag
3
Hex-Mag
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100°C 100min
Hex-Mag
12
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Fig.3  Detection of the heat tolerance.
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50h

2.7.2 pH pH

2.7.3

0.5%
0.5% 5%

Hexapeptide
RRWQWR

Lactoferrin

N

Hexapeptide

RRWQWR
2
Magaininl-12 N

Magainin

MAI278

Magainin

Magainin N

Magainin N 12

Pichia pastoris

Pichia pastoris GS115

0.5%

3

Magaininl-12

Hexa-peptide

N
N
N a Kex
SOE 7
T,
50bp 15 ~ 20bp
50bp
PCR
Hex-Mag
Hex-Mag
Magaininl-12 ~ Hex-Mag
Magaininl-12
pH 6 BMMY 0.5%
50h
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Cloning expression and characterization of a new hybrid AMP gene of Hex-Mag

LI Gui-ping' > CHEN Yi-ben’"
! South China Sea Institute of Oceanology ~Guangzhou 510301  China
% Guangdong Provincial Key Laboratory of Microbial Culture Collection and Application
Guangdong Institute of Microbiology Guangzhou 510070  China

Abstract To enhance the antibacterial ability of Magaininl-12 its N side was joined with an alkaline peptide named
Hexapeptide RRWQWR  which would make Magaininl-12 cling to the membrane of bacterial cells even tighter.
According to the partiality codon of Pichia pastoris a new hybrid antibacterial peptide Hex-Mag was designed based on
the sequence of Hexapeptide and Magainin 1-12 . Synthesized through gene splicing by overlap extension the hybrid
gene was cloned into pPICO9 to construct the expression vector pPIC9-HM. After restriction enzyme analysis and
purification the pPIC9-HM was transformed into Pichia pastoris GS115. And the positive clones screened by the
phenotype were induced by methanol. After optimized the requirements for the flask-shaking culture fermentation the
hybrid antibacterial peptide was expressed on high level. The new peptide which has a weight of 2.3kDa could remain
its inhibition activity after treating for more than 3 hours in boiled water. Detected by agrose diffusion assay Hex-Mag
showed its broad-spectrum antibacterial abilities not only to Gram-negative bacteria but also to Gram-positive bacteria.
The function of additive positive charges were testified by the antibacterial experiments and the results showed the
activity of Hex-Mag was stronger than that of Magaininl-12 obviously.

Keywords Hexapeptidle RRWQWR  Magaininl-12 SOEing Fusion peptide Hex-Mag
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