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Abstract: This study was conducted to obtain a tandem fusion protein of C—terminal (CPA.) of CPA and a
neutralizing epitope, NE ( ARGFAK), and to evaluate the immunogenicity of it. Based on the known CPA
sequence of Clostridium perfringens type A, genes of CPA_; and NE were optimized and three copies of CPA_ and

NE were tandemly linked, following with the GCPA;N; being synthesized. Then,this sequence was cloned into
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prokaryotic expression vector pET30a ( +) for expression and purification to get the recombinant protein.
Reactivity of the protein with antiserum of Clostridium perfringens type A was detected by Western blot. The rabbit
antiserum against the recombinant protein was prepared and the neutralizing titer was measured according to the
method prescribed in Chinese Veterinary Pharmacopoeia(2015). The results showed that recombinant protein was
presented predominantly in an insoluble form ( inclusion bodies), and it could react with the antiserum of
Clostridium perfringens type A. After the first immunization, sera from rabbits immunized with recombinant protein
could neutralize 40 minimum lethal dose (MLD) of Closiridium perfringens type A toxin per mL, and 80 mice
MLD after twice immunization. Moreover, rabbits immunized by the recombinant protein fully survived at the dose
of 1 MLD of Clostridium perfringens type A toxin challenge, whereas all of the rabbits died (4/4) in the control
groups. These data suggest that the recombinant protein is a potential vaccine candidate for genetic engineering
subunit vaccine of Clostridium perfringens type A.
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a: YK 15 SDS-PAGE %5E ;b AL 1 540 His HAHU LY Western blot
M1 K1 Marker; M2: Western blot Marker;PC1: BSA (1 pg);PC2;: BSA (2 pg) ;pET: pET 37 C .4 h % SR 40 2474
1: pCPA3Ngs, 15 °C (16 h B HRYANIRELAY ;2. pCPA N, 37 C 4 h AN AR ; pETL: pET 37 °C 4 h i SR NELH B3
pET2: pET 37 °C 4 h %S A AMIBLARUIRE ;3 pCPA Ny 15°C 16 h i SN ZAR [-75 ;4. pCPA; Ny, 15 °C 16 h iF S MM A7 T
5: pCPANg; 37 C 4 h AV MRS 105 ;6. pCPA N, 37 C 4 h i T 194 i 24 HivE

a.The identification of recombinant protein expression by SDS-PAGE;

b: The identification of recombinant protein with anti—His monoclonal antibody by Western blot

M1 protein Marker;M2. Western blot Marker;PC1: BSA (1 pg);PC2: BSA (2 pg) ;pET: The cell lysates of pET induced with IPTG for 4 h at 37 C;

1: The cell lysates of pCPA ;N5 induced with IPTG for 16 h at 15 °C; 2; The cell lysates of pCPA ;N induced with IPTG for 4 h at 37 °C;

pET1;The supernatant of cell lysates of pET induced with IPTG for 4 h at 37 °C ;pET2:The precipitation of cell lysates of pET induced with IPTG

for 4 h at 37 “C; 3:The supernatant of cell lysates of pCPA ;N5 induced with IPTG for 16 h at 15 °C; 4 The precipitation of cell lysates of

pCPA 3Ng; induced with IPTG for 16 h at 15 C; 5: The supernatant of cell lysates of pCPA ;N5 induced with IPTG for 4 h at 37 °C;

6: The precipitation of cell lysates of pCPA ;N5 induced with IPTG for 4 h at 37 °C
2 rCPA N HERRESEE

Fig 2 Prokaryotic expression and identification of rCPA ;N
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2; 1% W] Ni-IDA #8557 tH I 53-10:50 mmol/L Imidazole fHENBE ;
11-12:100 mmol/L Imidazole AL ;13:300 mmol/ L Imidazole FIBEMEIRE
M: protein Marker; 1. The supernatant of dissolved inclusion bodies;
2. The flow—through from Ni=IDA resin after incubated with supernatant;
3-10: The elution from Ni-IDA resin washed with elution buffer

(contain 50 mmol/L Imidazole) ; 11-12; The elution from Ni-IDA resin

washed with elution buffer ( contain 100 mmol/L Imidazole) ;

13 The elution from Ni=IDA resin washed with elution buffer

(contain 300 mmol/L Imidazole)
3 rCPA N B4k
Fig 3 Purification of CPA ;N
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M: Protein Marker; 1: The cell lysates of pET induced with IPTG
for 4 h at 37 C;2: rCPA 3Ny after purification

B4 rCPALN,5 A BRFESEELREREZENENRE
Fig 4 Interaction of rCPA_;N, with antitoxin serum

of Clostridium perfringens type A
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