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High expression of antimicrobial peptide Cecropin AD in
Escherichia coli by fussion with EDDIE
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Abstract: In this study, we efficiently expressed the active antimicrobial peptide (CAD), which fused with the site-mutated coat
protein (EDDIE) of the classical swine fever virus, in Escherichia coli. First, we obtained the e-cad fusion gene from the CAD gene
and the EDDIE gene using overlapping PCR. Then to get the recombinant expression vector (pETED), the e-cad fusion gene was
cloned into the pET30a vector by a site-directed homologous recombination technique. The EDDIE-CAD fusion protein expressed in
E. coli as inclusion bodies, and its yield was more than 40% of total bacterial proteins. After renaturated in vitro and self-cleavage of
the fusion protein, we obtained the antimicrobial peptide Cecropin AD. Antimicrobial experiments showed that the Cecropin AD
efficiently inhibited the growth of G" and G~ bacteria, but it weakly inhibited the growth of Saccharomyces. This method provides an

excellent way for high expression of antimicrobial peptides when fused with EDDIE.
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1.3 A% ,PCR EDDIE-CAD
131 e-cad ,
EDDIE CAD XL10-GOLD,
DNA , DNAWorks , , pETED ,
, PCR (D
e-cad 20 1.3.3 EDDIE-CAD
P1, P20,
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,P1 P20 NdeI Sall ( BL21(DE3)/pETED LB
1) (30 mg/mL ), 37 °C ,
1% YT , 37 °C oD
%1 319F75 ’ 600
Table 1 Primer sequences 05 IPTG 1 mmol/L, 37 °C
Primer name  Primer sequences(5'-3") s 4h , 6000 r/min 10 min
1 AGAAGGAGATATACATATGATGGAACTGAA , 12% SDS-PAGE , BandScan
TCATTTTGAACTGCTGTATAAAACC
- TCCACGCCCACGGGTTTCTGTTTGCTGGTTT
TATACAGCAGTTCAAAATG _ . )
» CCCGTGGGCGTGGAAGAACCGGTGTATGAT 14 BEEREERAEN
ACTGCAGGCCGTCCGCTGTT (20 mmol/L
- GGGTGCTCTGCGGATGAACTTCGCTCGGAT
TGCCAAACAGCGGACGGCCT Tris, 2 mmol/L EDTA, pH 8.0), ,
ps CATCCGCAGAGCACCCTGAAACTGCCGCAT o . .
GATCGTGGCGAAGATGATAT 4°C 12 000 r/min 20 min, ;
TTACGCGGCAGATCACGCAGGGTGGTCTCA 0 : .
P6 ATATCATCTICGCOACGATC (1% (V/V) Triton X-100, 1 mol/L NaCl)
p7 CGTGATCTGCCGCGTAAAGGCGATTGTCGT 2 ,4°C 12000 r/min 20 min,
AGCGGCAATCACCTGGGGCC y y .
- CACTGGCCCTGGTTTAATGTAAATGCCGCTC (8 molL Urea, 50 mmol/L Tris, pH 7.5,
ACAGGCCCCAGGTGATTGC 25 mmol/L DTT) 1 h; 4 °C 12 000 r/min 20 min,
P9 CATTAAACCAGGGCCAGTGTATTATCAGGAT
TATACGGGCCCTGTATATC R 1:50
TCATCAAAAAACTCCAGCGGCGCACGGTGA .
P10 TATACAGGGCCCETATAATC (1 mol/L Tris, pH 7.5, 5% glycerol, 2 mmol/L EDTA,
P11 CCGCTGGAGTTTTTTGATGAAACCCAGTTT 10 mmol/L DTT)20 °C 6 h Tricine-SDS- PAGE
GAAGAAACCACGAAACGTAT
P12 GTTTGCCATCGCTGCCGGTCACACGGCCAA ’
TACGTTTCGTGGTTTCTTCA 15 HERkE M
P13 GGCAGCGATGGCAAACTGTACCATATATAC 5 ERGETENE
GTCGAAGTGGATGGAGAAAT CAD
P14 GGGGTGCCACGCTTCGCCTGTTTTAACAGT G Sarcina lut
ATTTCTCCATCCACTTCGAC , (Sarcina luteus
P15 GAAGCGTGGCACCCCGCGTACCTTAAAGTG ACCC1100 1) , G~ (Escherichia coli
GACCCGTAATACCACCAATT
P16 ATTTCATGCAGCTGGTCACCCACAGCGGGC ACCC10141) ,
AATTGGTGGTATTACGGGTC .
GTGACCAGCTGCATGAAATGGAAACTGTTT (Saccharomyces cerevisiae ACCC20034)
P17 AAGAAGATAGAGAAAAAAGT
Pls ACCGCATCACGGACACGCTGGCCCACTTTT
TTCTCTATCTTCTTAAACAG L
P19 GTGTCCGTGATGCGGTGATTAGCGCGGGAC 2 ép
CGGCGGTGGCTACCGTGGCG
GGCCGCAAGCTTGTCGACTTAATTTTTCGC = g e
P20 CAACGCGGTCGCCTGCGCCACGG 21 MEERFRIEHIKE
TAGCCAC 1.3.2 pETED,
1.3.2 pETED pETED  pET30a 1%
pET30a Ndel  Sall , , ,pETED  pET30a
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Fig. 1 Schematic diagram of construction for the expression vector pETED.
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Fig. 2 Identification of expression vector pETND by agarose gel
electrophoresis. M: DNA maker; 1: vector pET30a (5422 bp);
2, 3: recombinant expression vector pETED (5986 bp).
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Fig. 3 Identification of EDDIE-CAD fusion gene by PCR. M:
DNA maker; 1: PCR product of vector pET30a; 2, 3: PCR
product of recombinant expression vector pETED.
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Fig. 5 Tricine-SDS-PAGE analysis of renaturerated EDDIE-CAD
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Fig. 4 SDS-PAGE analysis of the EDDIE-CAD fusion protein
expressed in E. coli. M: protein maker; 1: cells harboring
plasmid pETED without induction; 2: cells harboring plasmid
pETED after induction; 3: supernatant of sonicated cells after
induction; 4: pellet of sonicated cells after induction. 2 s ;
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El 6 CAD IiEKBIHIE 2

Fig. 6 Analysis of the antimicrobial activities of CAD. (a) Antimicrobial activities against the E. coli. B: refolding buffer; IB:
inclusion bodies of EDDIE-CAD; CAD: mixture of fusion protein EDDIE-CAD, EDDIE, CAD. (b) Antimicrobial activities against
the Sarcina luteus. B: refolding buffer; IB: inclusion bodies of EDDIE)-CAD; CAD: mixture of fusion protein EDDIE-CAD, EDDIE,
CAD. (c) Antimicrobial activities against Saccharomyces cerevisiae. B: refolding buffer; IB: inclusion bodies of EDDIE-CAD; CAD:

mixture of fusion protein EDDIE-CAD, EDDIE, CAD.
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