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PCR
Scygonadin ( Scy) Hepcidin 3 ( Hep3) scygonadin—
hepcidin3 ( scy—hep3) scy—hep3 Pichia pastoris ~ pPIC9K
pPICOK~scy—hep3 GS115
Scy —Hep3 o
GS115/pPICOK—scy—hep3 0.5% 24 h
24 000 Scy—Hep3 ;
Scy—Hep3 3 ( Micrococcus lysodetkticus
Corynebacterium glutamicum Staphylococcus aureus) 4 (

Pseudomonas stutzeri

Pseudomonas fluorescens

Aeromonas hydrophila
MIC<12 pmol/L) ;
o Scy—Hep3
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60 min 30 min R2
Pseudomonas stuizeri ( 6 xHis ) 18
., bpo PCR
PCR scy  cDNA hep3 cDNA
Scy  Hep3 pPICOK - F1  Rl1. F2 R2 N
scy—hep3 GS115 PCR scy  hep3 o
Scy —Hep3 scy hep3 F1 R2
Scy—Hep3 N PCR scy —hep3
1 scy—hep3 N
1 Tab.1 Primers used for the pPICIK —scy —hep3 plasmid
construction
1.1
primer sequence( 5° =37)
1.1.1 pPICO9K Fl GGGGAATTCGGCCAGGCACTCAACAA
GS115 Invitrogen o - [ACCGGAACCTGGGCCACC| GTAAGAAGCAA-
N ~ TCCAGTCCT-CGACCTC
. . Bacillus cerews - " |GGTGGCCCAGGTTCCGGT] TTACCCGTCACT-
Shigella flexneri. GGAGTAGA-AGAGCTG
R CATGCGGCCGCTTAATGGTGATGGTGATGATG—

( China General Microbiological Culture Collection

Center CGMCC) ,

1.1.2
;. DNA
; DNA
X EcoR 1+ Not 1. Sal 1
DNA Kit TaKaRa ;
0XO0ID ; N N~-
( )
; HisTrapTM FF crude 5 mL GE X

Marker Thermo Scientific o
1.2
1.2.1
pPIC9K EcoR'1  Not |

scy cDNA ( GenBank
AY864802) hep3 cDNA
( GenBank HQ008222)
PCR scy—hep3 N
( Linker)
GGPGSG 5" GGTGGCCCAG-
GTTCCGGT 3~ ( 1 F2 )
5" ACCGGAACCT-

GGGCCACC 37 ( 1 R1 ) o

PCR o

TTGGAAGTCACAGCGGACTCCGCAG

6xHis
Note: The sequences of restriction enzyme sites are shown underlined and
the overlap complementary sequences of F2 and R1 are shown the
box. Ttalics indicate sequences coding the hexa—histidine tag

1.2.2  pPIC9K -scy — hep3

DNA scy—hep3
scy—hep3 pPICIK EcoR |
Not | 37 C 5~6h
DNA Kit 16
C DHS5«
100 pg/mL Amp
LB 37 C o
F1  R2 PCR
1.2.3 pPICI9K -scy—hep3
pPICOK —scy—hep3  Sal |
DNA 10
pL 80 wL GS115
MD 28 C
2d YPD
1.2.4 Scy —Hep3
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10 mLL. BMGY ( pH 6.0) 30 C scy  c¢DNA ( GenBank AY864802)
230 r/min 20 h hep3  ¢DNA ( GenBank
2000 g 10 mL. BMMY HQ008222) FI  RIl. F2
24 h R2 N ( 1 20 g/L
SDS-PAGE . PCR scy
1.2.5 Scy —Hep3 330 bp ( 1-A 2 ) hep3
GS115/pPIC9K —scy—hep3 240 bp ( 1-A 3 ) o
24 h PCR scy hep3
(50 mmol /L +50 mmol/L NaCl pH F1 R2 N
8.5) 12000 g 0. 45 560 bp scy —hep3
pm o 5 ( 1-A 1 ) o
HisTrap ( HisTrap™ FF Crude 5 55
mL) 2 mL/min; 5
(20 mmol/L +50 mmol/L NaCl + 10 EcoR 1 Not 1
mmol /L, pH 8.5) 2 pPIC9K 9400 bp
mL/min; 2 ( 1-B). EcoR1  Not |
mL/min; 3~5 scy —hep3
: 1 mL/min pPICOK DH5«
(20 mmol/L + 150 mmol/L NaCl + 250 PCR
mmol /L pH 8.5) 560 bp ( 1-C)
SDS-PAGE o o
1.2.6 Scy —Hep3 scy —hep3
( Minimal inhibitory concentra— pPIC9K .
tion MIC) 96 e 2-A pPICOK-
-80 C N N scy—hep3 N AOX1
N N N a—factor Scy—Hep3
. scy hep3
28 C 37 C C 6xHis
; MH o 2-B.
12~18 h; 10 mmol/L 2.3 Scy-Hep3
(DPBS pH 7.2)
600 nm
(0D 0Dy, 0.003 PPICIR=sr=hep3
. 9% Sal 1
3 GS115 MD o
. 50 i, GS115/pPICIK = sey -
50 W MH hep3 0.5% 24 h
50 pL 50 u.  MH °
. 28 C 14 3 SDS-PAGE
MiC 3. 1) (2~
7 ) 24 h
2 24 000 Scy—
Hep3 (
2.1 scy—hep3 Scygonadin 11 000 °

Hepcidin 3
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bp

bp bp
2000 23130 |\ _
9416 (W)
1000 6557 | 122(())
750 \
o 4361 500
i 2322 220
250 2027
A
T M1 DL2000 DNA Marker; M2  AHind [l DNA Marker; 1 PCR 560 bp scy—hep3 ;
2 333bp  scy ;3 245bp  hep3 ;4 pPIC9K 75 9276 bp EcoR1  Not 1
pPIC9K; 6~11 pPICOK—scy—hep3 ;12

Note: M1 DL2000 DNA Marker; M2 AHindIll DNA Marker; 1 PCR amplification of scy—hep3 gene 560 bp fragment; 2 scy mature gene with
333 bp; 3 hep3 gene with 245 bp; 4 pPICIK; 5 pPICIK digested with Eco R I and Not I for 9276 bp; 6-11 positive clone of recombinant ex—
pression vector pPIC9K-scy—hep3; 12 negative control

1 pPICIK—-scy—hep3 PCR

Fig.1 Construction and PCR identification of recombinant expression vector plasmid pPIC9K-scy—hep3

EcoR 1 Not 1

A
Scygonadin @ 6xHis 3’ AOX1 |

B  Scygonadin

—>

GQALNKLMPKIVSATYMVGQPNAGVTFLGHQCLVESTRQPDGFYTAKMSCASW
Linker

THDNPIVGEGRSRVELEALKGSITNFVQTASNYKKFTIDEVEDWIASY|GGPGSG|

Hepcidin3
Hepeidin3
LPVTGVEELVELVSSDDPVADHQELPVELGERLFNIRKKRAPAKCTPYCYPTRDG

VFCGVRACDFQ
2 pPIC9K-scy—hep3
Fig. 2 Schematic representation of the secretion expression vector pPICIK-scy—hep3 and deduced amino acid sequence of

hybrid antimicrobial peptide Scy—Hep3

M1 234 56 7 12 000 ° . 3
700005“"" = 6
55000 W
45000 *= R
35000 =
25000 I—— - 24 Sev—Heo3
el : cy-Hep
15000 | -
M GS115/pPIC9K - scy —hep3 0.5%
‘ 24 h
M Marker; 1 GS115/pPICIK -
10 /L
scy—hep3 C2~7 6 ( mmo. )
24 h ( 4 3 )
Note: M protein maker; 1 supernatant of positive strain GS115/ ( 250 mmOI/L)
pPIC9K ~scy —hep3 culture before induction; 2-7 supernatant of ( 4 4. 5 ) > SDS -
six strains of GS115/pPIC9K~scy—hep3 culture in 24 h induction PAGE ( 4)
3 Scy-Hep3 24 000 Sey—Hep3

Fig. 3 Hybrid antimicrobial peptide Scy—Hep3 secreted
expression in yeast Pichia pastoris and screening

of highly expressed strains
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_E[__ N 2.5 Scy—Hep3
70000 e =B
4512888 - Scy—Hep3  0.22 pm
35000 1.5. 3.0,
25000 G - —— 6.0, 12.0. 24.0. 48.0 wmol/L. 6
- 1~2d MIC .
LU L o 2 Scey—Hep3
i, o . =
M Marker; 1 GS115/pPICIK - 3
scy—hep3 D2 GS115/
pPICOK ~scy—hep3 24 h ;3 ) ’ ‘

4.5

Note: M protein Maker; 1 supernatant of GS115/pPICOK~scy— L.5 |J,,II101/L 2

hep3 culture before induction; 2  supernatant of GS115/pPICIK -

sey—hep3 culture in 24 h induction; 3 flow through fractions with 6 ~ 12 pmol/L
10 mmol/L imidazole; 4 and 5 elution fractions with 250 mmol/L ( MIC>48 P«m()] /L) R
imidazole Sey~Hep3
4 Scy—Hep3
. : e S Scy—Hep3
Fig. 4 Expression and purification of hybrid antimicro—
bial peptide Scy—Hep3 Scy Hep3 °
2 Scy—-Hep3
Tab.2 Antimicrobial activities of Scy—Hep3
Scy—Hep3 Scy 3 Hep3 ¢
microorganism CGMCC No. MIC/( pmol * L") MIC/( pmol * L") MIC/( pmol * L")
Staphylococcus aureus 1.363 <1.5 6.25~12.50 1.5~3.0
Micrococcus lysodeikticus 1.634 <1.5 6.25~12.50 24~48
Corynebacterium glutamicum 1. 1886 <1.5 12.5~25.0 48~96
Bacillus cereus 1.447 >48 >50 >96
Pseudomonas stutzert 1. 1803 <l.5 NT <1.5
Pseudomonas fluorescens 1. 0032 <1.5 12.5~25.0 24-48
Aeromonas hydrophila 1.2017 6~12 12.5~25.0 >96
Shigella flexneri 1. 1868 6~12 25~50 >96
o NT
Note: NT means undetected
3 PL
SD o
3.1 Scy—Hep3
o Hepcidin
Scygonadin 2
N o Scy
o Hep3 Hepcidin
o Hepcidin
o 12 B Sey

Hep3
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0 Hep3 o
Scy Scy Scy—Hep3 Hep3 Hepci-
4 Scy din Hepcidin
Hep3 o B
Scy Hep3 Loop Hepcidin
18
Scy Hep3 o
19
Chp5
3.2
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Chp5
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( Ser) . (Ala) . ( Glu) o
Gly
Gly
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Secretion expression purification and antimicrobial activity of hybrid
antimicrobial peptide Scy—Hep3 in yeast Pichia pastoris

PENG Hui' > WANG Ke—-jian'*
(1. College of Ocean and Earth Sciences Xiamen University Xiamen 361102 China; 2. State—Province Joint Engineering Laboratory of Marine Bio—

products and Technology Xiamen University Xiamen 361102 China)

Abstract: A hybrid antimicrobial peptide sequence of scygonadin—hepcidin3( scy—hep3) was obtained by overlap
extension PCR using ¢cDNA sequences of Scygonadin( Scy) and Hepcidin 3( Hep3) as the templates and cloned
into yeast Pichia pastoris by the secreted expression vector of pPIC9K. The constructed plasmid of pPICOK—-scy—
hep3 was transformed into the yeast GS115 cells by electroporation and the hybrid antimicrobial peptide Scy—Hep3
was obtained and its antibacterial activity was analyzed after methanol induction and affinity purification in order to
obtain stable expression of a new antibacterial peptide with high antibacterial activity. The results showed that the
recombinant plasmid pPICO9K—scy—hep3 was constructed successfully and the clone of GS115/pPICOK~scy—hep3
was induced by 0.5% methanol for 24 h a stable expressed product with molecular weight of about 24 000 being
obtained consistent with the calculated molecular weight of Scy—Hep3. Antibacterial assays demonstrated that the
recombinant product of Scy—Hep3 had broad spectra of antimicrobial properties especilally antibacterial activity a—
gainst three Gram—positive bacteria Micrococcus lysodeikticus Corynebacterium glutamicum and Staphylococcus au—
reus and four Gram—negative bacteria Pseudomonas stutzeri Pseudomonas fluorescens Aeromonas hydrophila and
Shigella flexneri minimal inhibitory concentration( MIC) <12 pmol/L . There was higher antibacterial activity in
the hybrid antibacterial peptide Scy—Hep3 than that in the single peptide of Scy and Hep3. The findings are first re—
port on the hybrid antimicrobial peptide Scy—Hep3 and beneficial to production and application of Scy—Hep3 in

future.

Key words: hybrid antimicrobial peptide; Pichia pastoris; recombinant expression; antimicrobial activity



