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Abstract: The antimicrobial peptide GK1, a derivative of Cecropin A, shows high antimicrobial activities against Gram-positive
and Gram-negative bacteria. To avoid the lethal effects on Escherichia coli host cells during its expression, the GK/ gene was com-
plexed with a modified human proinsulin (mhAPI) gene, inserted into the vector pET28a to construct the recombinant expression
plasmid (pET28a-mhPI-GK1) and then transformed into BL21(DE3). A fusion protein was expressed and resulted in insoluble inclu-
sion bodies counting 20% (W/W) of total cellular proteins. Recombinant GK1 was cleaved from the mhPI-GK1 fusion protein by
cyanogen bromide (CNBr) and purified by cation exchange chromatography and reverse-phase HPLC. The final concentration of
recombinant GK1 was 5.7 mg/L Escherichia coli culture and the purity was above 97%. Its molecular weight measured by Electros-
pray lonizsation Mass Spectrometry (ESI-MS) was 2794 D, similar to that of the synthetic GK1. In addition, they have similar anti-
bacterial activity. The results demonstrated that mhPI was capable of mediating high-level GK/ gene expression.
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Fig. 1

Journals.im.ac.cn

Met Met

mhPI-GK1 & EAQATE



GK1

23

5/ Nco 1 , 3! Hind 111

mhPI-GK1
) pUC57
, pUCS57-mhPI- GKl1

CC ATG GCT ACC ATG ATT ACG GAT TCA
CTG GCC TTT GTT AAC CAA CAC CTG TGC GGC
TCC CAC CTG GTG GAA GCT CTG TAC CTG GTG
TGC GGT GAA CGT GGC TTC TTC TAC ACC CCG
ATG AAATGG AAA CTC TTC AAG AAA ATC GGC
ATC GGT AAA GTT GTA AAG AAG GTA CTC AAG
AAA GTT CTG AAG ATG GAA GCT GAG GAC
CTC CAG GTT GGT CAG GTA GAA CTG GAG
GGT TCT CTG CAG GGC ATT GTG GAA CAATGC
TGT ACC AGC ATC TGC TCC CTG TAC CAG CTG
GAG AAC TACTGC AACTGAAGCTT

1.3.2

pUC57-mhPI-GK 1 Nco | Hind 111 ,
mhPI-GK1 , pET28a(+)
Ncol  HindIlI ,
pET28a-mhPI-GK1,
BL21(DE3)

, mhPI-GK1 BL21(DE3)/
pET28a-mhPI-GK1 LB (
0.5% 30 pg/mL ),37°C

, 1% LB , 37°C
ODgpp=0.9 0.8 mmol/L
IPTG, 37C , 4h , 6000 r/min
10 min , 15% SDS-PAGE
1.3.3 GK1
(20 mmol/L
Tris-HCI, 2 mmol/L EDTA pH 8.0),
4°C, 12 000 r/min 20 min,
(20 mmol/L
Tris-HCI, 300 mmol/L NaCl pH 8.0) ,4°C, 12000 r/min
20 min, (20 mmol/L
Tris-HCI, 8 mol/L Urea pH8.0), 4°C, 12 000 r/min
20 min, s 1 mol/L
0.5 mol/L CNBr , 6h
ddH,O 1:1 ,
ddH,0, 4°C, 12 000 r/min 20 min,

25 mmol/L PBS 40%
ACN pH6.5 Source 15S
(6.4 mm x 30 mm), 0-0.5 mol/L NaCl
RP-HPLC(ODS Ci3 , 4.6 mm x 250 mm)
A 0.05% TFA 1% CAN, B 0.05%
TFA 80% CAN, : 10%B 10 min, 10%~45%
B 10 min, 45%~55% 20 min, 55%~100% B 10 min

-20°C
GK1( ) , 16.5%
Tricine-SDS-PAGE LC/MS
RP-HPLC
, BCA ,
1.3.4 GK1
Park  ['®
ATC(C25923, ATCC25922,
ATCC15442 , LB
, LB
10*~10°CFU/mL, 100 pL 926
) GK1
GK1  Cecropin A ,
10 uL 96 37°C ,
0D620
2 %
2.1 IREMWEMNRE
pUC57-mhPI-GK1  Ncol  Hindlll
, 2% , 300 bp
( 2),
pET28a(+) pET28a-mhPI-GK1
DNA
BL21(DE3), IPTG ,
SDS-PAGE , 11 kD
20%, )
mhPI-GK 1
(3

Journals.im.ac.cn



24 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

January 25, 2008 Vol.24 No.1

1 M

2 EYHFH pUCST-mhPI-GK1 BIEGH] 5347
Fig.2 Restriction analysis of recombinant plasmid
pUCS57-mhPI-GK1
1: pUC57-mhPI-GK1/ Nco 1 + Hind 111; M: pUC mix marker.
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Fig.3 The expression of recombinant plasmid pET28a-
mhPI-GK1 in BL21(DE3)
M: protein marker; 1: uninduced; 2: induced by IPTG; 3: super-
natant of sonicated cells; 4: pellet of sonicated cells
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Fig. 4 Mass spectrometry(EI-MS) of recombinant GK1
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Fig. 5 Tricine-SDS-PAGE analysis of recombinant GK1
M1: protein molecular weight marker; 1: CNBr cleaved inclusion
body; 2: recombinant GK1 purified by cation-exchange chroma-
tography; 3: recombinant GK1 purified by reverse-phase HPLC; 4:
synthetic GK1 control; M2: polypeptide molecular weight marker

1.5
1.0 4
0.5 1
OO X T T T T L T T T
0 10 20 30 40
t/min

6 E2H GK1 # HPLC @E 1
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Table 1 Purification of recombinant GK1
. a Amt of recom- N

Step Total protein /mg binantGK 1/mg Yield/%
Inclusion b
body 112.5 21.1
Cleavage, ¢
centrifugation 82 1.8 36
Source 15S 9.3 7.4°¢ 35
RP-HPLC 5.7 5.5¢ 26

“Total protein concentration was determined by BCA protein assay.

"Theoretical; calculated from the difference in the molecular
masses of GK1 and mhPI-GK1.

“The amount of recombinant GK1 after Cleavage, centrifugation
and purification were determined by densitometric analysis of
SDS-PAGE gels.

2.3 FiH GKI1 B/ MIERE

, GK1
GK1 ,
ATCC25923 MIC  0.25 pg/mL,
ATCC25922  MIC 2 pg/mL,
ATCC15442 MIC 10 pg/mL 8 pg/mL,

Cecropin A( 2)

x2 3MIMBERKY 3 MAE N S/NIEREMIC)
Table 2 MICs (ug/mL) of three antimicrobial peptides on
three strains of bacteria

Strains
Antimicrobial peptides
1 2 3
recombinant GK1 0.25 2 10
synthetic GK1 0.25 2 8
Cecropin A 25 25 >50

1: Staphylococcus aureus ATCC25923; 2: Escherichia coli
ATCC25922; 3: Pseudomonas aeruginosa ATCC15442.
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