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hepcidin Pichia pastoris hepcidin
hepcidin 9%bp 5’ KEX2 Kex2 N
hepcidin pPicZaA pPICZoA-Hepe
GS115 1500 pg/ml. Zeocin GS115
hepcidin 100 mg/L
Hepcidin
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Abstract Hepcidin is a liver-expressed  small cysteine rich peptide that acts as a regulator of systemic iron homeostasis. In this
work according to the partiality codon of Pichia pastoris a DNA fragment containing the coding sequence of hepcidin was
designed and synthesized especially a Kex2 signal cleavage site was fused in 5’end of the antibacterial peptide genes. Then the
modified hepcidin gene was inserted into the Pichia pastoris expression vector plasmid pPICZa-A. After electroporation of the
resulting vector pPICZa-A-Hepc into the yeast host strain GSI115  transformants with high copy inserts were selected by
1500mg/L. Zeocin selection. Under the control of the promoter AOX1 alcohol oxidase 1 recombinant hepcidin secreted from
P . pastoris had a molecular weight of 2.7kD. After optimization of the flask-shaking culture fermentation the yield of hepcidin
reached 100mg/L in the clarified broth. Through antibacterial assay the recombinant hepcidin displayed obvious antibacterial
activity against Bacillus subtilis . But it could not distinctly inhibit the growth of E. coli BI21 DE3 .
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’ GS115 His~ Mut” pMD18T-
hepcidin simple pPICZaA Invitrogen
4
1.1.2 Pyrobest
hepeidin DNA TaKaRa T4 DNA
hepeidin Promega Zeocin Invitrogen DNA
TIANGEN BIOTECH
hepcidin
p Amersham Biosciences
hepcidin
5 1.2
hepcidin 1.2.1 DNA
hepcidin Hepcidin DTHFPICIFCCGCCHRSKCGMC
CKT hepcidin
7
hepcidin hepcidin DNA
hepcidin 10 ~ 30pg/L° hepcidin
hepcidin N C
hepcidin
hepcidin , ,
5 KEX2 Kex?2
GS115 o
hepcidin 3’
Xho 1
Xba 1 DNA
1
1.1 pMDI18T-simple
1.1.1 Topl0F’ DNA
Lys Arg Asp Thr His Phe Pro Ile Cys Ile Phe Cys Cys
CTCGAG  AAA AGA GAT ACT CAC TTC CCA ATT TGT ATT TTC TGT TGT
A
Xho 1 Kex2 signal cleavage
Gly Cys Cys His Arg Ser Lys Cys Gly Met Cys Cys Lys Thr
GGT TGT TGT CAC AGA TCT AAG TGT GGT ATG TGT TGT AAG ACT
TGA TCTAGA
Xba 1
1 Hepcidin DNA
Table 1 Comparison of native and synthesized hepcidin DNA sequence
N GAC ACC CAC TTC CCC ATC TGC ATT TTC TGC TGC GGC TGC
S GAT ACT CAC TTC CCA ATT TGT ATT TTC TGT TGT GGT TGT
Asp Thr His Phe Pro Ile Cys Ile Phe Cys Cys Gly Cys
N TGT CAT CGA TCA AAG TGT GGG ATG TGC TGC AAG ACG
S TGT CAC AGA TCT AAG TGT GGT ATG TGT TGT AAG ACT
Cys His Arg Ser Lys Cys Gly Met Cys Cys Lys Thr
N native S synthesized.
1.2.2 pPICZoA-Hepc Hepc  PCR hepcidin DNA
pMDI18T-simple PCR pPICZaA Xho I Xba 1

pMD18T-simple-
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E . coli ToplOF’ 25 pg/ml. Zeocin

LB pPICZaA-Hepc
Xho 1 DNA
1.2.3 pPICZaA-Hepe
GS115 hepcidin
Sac 1 Bio-Rad
GS115 2000V 25pF
2002 8

100pg/mL Zeocin YPDS

500 1000 15004¢/ml. Zeocin

1.2.4 PCR
3mL YEPD 30°C 250 ~ 300r/min
16 ~ 18h 12000r/min 10min
DNA DNA

primerl 5" TGCTGCTAAAGAAGAAGGGG 3’
5" GCAAATGGCATTCTGACATC C 3’

primer2

PCR
1.2.5 P . pastoris
P . pastoris BMGY 30 C 250r/min
18 h  ODgy, 2~6 4000r/min
Smin BMMY 1% Casaminoacids
OD gy, 1.0 28°C 250r/min
12h 100%
0.5% 10000g 2~
3min
1.2.6 hepcidin ~ Tricine-SDS-PAGE
hepcidin 2.7kD
15kD Tris-
7 Tricine
hepcidin
1.2.7 hepcidin
hepcidin ’
154 55°C LB 25mL
Smm 50pL 37C
pPICZa-A

2
2.1
pMD18T-simple-Hepe PCR
hepcidin DNA PCR
Xho I Xba 1 pPICZoA

E . coli ToplOF’
pPICZaA-Hepe  PCR
DNA

TTGCTGTTTTGCCATTTTCCAACAGCACAAATAACGGGT
TATTGTTTATAAATACTACTATTGCCAGCATTGCTGCTA
AAGAAGAAGGGGTATCTCTCGAGAAAAGAGATACTC
ACTTCCCAATTTGTATTTITCTGTTGTGGTTGTTG
TCACAGATCTAAGTGTGGTATGTGTTGTAAGACT
TGATCTAGAACAAAAACTCATCTCAGAAGAGGATCTGA
ATAGCGCCGTCGACCATCATCATCATCATCATTGAGTTT
GTAGCCTTAGACATGACTGTTCCTC

2.2 pPICZoA-Hepc

Zeocin

Sac 1 Bio-Rad
GS115
100pg/mL Zeocin YPDS
100

pg/mL Zeocin 500 1000 1500p.g/mL

1500pg/mL
2.3 1

DNA

1 PCR
The PCR results of recombinant plasmid
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primer] primer2 PCR 2.4 Hepcidin Tricine-SDS-PAGE
PCR 285bp 1 PCR Tris-Tricine hepcidin
DNA hepcidin 2A  Tricine-
GS115 SDS-PAGE 2.7kD

2 hepcidin A Pichia pastoris GS115/plCZa-A B Tricine-SDS-PAGE
Fig. 2 The Tricine-SDS-PAGE of recombinant hepcidin A and Pichia pastoris GS115/plCZa-A B
A. M molecular weight markers 0 uninduced clarified broth
1~8 cells after 12 24 36 48 60 72 84 96h induction respectively.

B. M molecular weight markers O uninduced clarified broth
1~3 cells after 12 24 48h induction respectively.

2A hepeidin 3

2.5 hepcidin
hepcidin Krause

hepcidin hepcidin

3 hepcidin
Fig. 3 Detection of the antibacterial activity of recombinant hepcidin
A against Bacillus subtilis B against E. coli BL21 DE3 .
1 the contol of supernatant of Pichia pastoris GS115/plCZa-A 2 negative contrast of supernatant of Pichia pastoris GS115
3 supernatant of Pichia pastoris GS115/pICZa-A-Hep.

hepcidin hepcidin
hepcidin
hepcidin 4 ’ Gerardi
hepcidin
hepcidin

Pichia pastoris
hepcidin
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