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Abstract; This experiment was conducted to obtain Clostridium perfringens ETX derivative with three amino acid
mutations, and subsequently the virulence and immunogenicity of the recombinant protein. Based on the known
sequence, three amino acid mutations, Y30A, H106P and Y196A, were introduced into the gene of Clostridium
perfringens ETX. Meanwhile, genes of Th cell and were added to 5° of gene of CPA, respectively. Then the gene
GTFETX; was optimized and synthesized and subsequently cloned into prokaryotic expression vector pET-30a
(+) for expression and purification to get the recombinant protein. The reactivity of recombinant protein with
antiserum of Clostridium perfringens type D was detected by Western blot. Meanwhile , the recombinant protein was
incubated with canine kidney (MDCK) cells and injected into mice to detect the virulence of it. According to the
method prescribed in Chinese Veterinary Pharmacopoeia (2015) , four rabbits were immunized with recombinant
protein emulsified with oil adjuvant of ISA 201 to prepare antiserum and detect the neutralizing titer of antiserums
after the first and twice immunization. The results showed that the recombinant protein was presented
predominantly in an insoluble form (inclusion bodies), and it could react with the antiserum of Clostridium
perfringens type D. For MDCK cell, there were no apparent cytopathic effect ( CPE) incubated with the
recombinant protein of 100 pwg/mL. At the same time, the recombinant protein with the injection volume of 6.25
mg/kg was not fatal to ICR mice. After the first immunization, sera from rabbits immunized with the recombinant
protein could neutralize 80 ~ 120 minimum lethal dose (MLD) of Clostridium perfringens type D toxin per mL, and
750~1100 MLD after twice immunization. Moreover, rabbits in the recombinant protein immunized group fully
survived at the dose of 1 MLD of Clostridium perfringens type D toxin challenge, whereas all of the rabbits died
(4/4) in the control groups. The results suggest that Clostridium perfringens ETX derivative with three mutations
without virulence retains the good immunogenic antigen, which provides important experimental data for the
development of novel Clostridium perfringens vaccine.
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a; BAUE 1 RIAN SDS-PAGE %55E ;b AL 1551 His BAHTHY Western blot
M1 %K 9 Marker; M2 Western blot Marker; PC1:BSA (1 pg) ;PC2:BSA (2 pg) ;NC. K% S AN 2 A4
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3:15 °C 16 h AN LT ;4:15 C 16 h FFIOAMRMIUIE;5:37 C 4 h FFIOMIRE LNT:6:37 C 4 h FFIOMMRHITE
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 ng) ; PC2:BSA (2 pg); NC:The cell lysates without induction;

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

NC1 :The supernatant of cell lysates without induction; NC2:The precipitation of cell lysates without induction;

3.The supernatant of cell lysates induced with IPTG for 16 h at 15 °C; 4:The precipitation of cell lysates induced with IPTG for 16 h at 15 C;
5:The supernatant of cell lysates induced with IPTG for 4 h at 37 °C ; 6:The precipitation of cell lysates induced with IPTG for 4 h at 37 C
B2 rTFETX, HEZRESEE

Fig 2 Prokaryotic expression and identification of rTF(ETX
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WETT 5 5 3-4 50 mmol/ L Imidazole BYPEME ;5: 100 mmol/L.
Imidazole FYPENE K ;6—11:500 mmol/L Imidazole F4¥EN &

M1 : Protein Marker; 1:The supernatant of dissolved inclusion bodies;
2. The flow—through from Ni-IDA resin after incubated with supernatant ;
3-4.The elution from Ni—-IDA resin washed with elution buffer
(contain 50 mmol/L Imidazole) ; 5:The elution from Ni—IDA resin washed
with elution buffer ( contain 100 mmol/L Imidazole ) ;6—11:The elution from
Ni=IDA resin washed with elution buffer (contain 500 mmol/L Tmidazole )
3 rTF.ETX 84k
Fig 3 Purification of rTF ETX
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M Protein Marker;1:The cell lysates without induction;
2:1TFyETX ; after purification
B4 rTF\ETX, 5 D =S EERE IS
R FI#J Western blot £
Fig 4 Interaction of rTF ETX , with antitoxin serum of

Clostridium perfringens type D
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a: JILA 1000 f5F5 R KR 5 3R BE R IU5 HE 597 24h BO4AME ;b1-b2 . 2SI AHKEE 100 we/mL LIS 10 pg/mL (4 *TF ETX, , 3% U5
Rid% 24 h AN 5 o1 R LSRG IRON IR 2. B335 D B P01 SRR T 1) PRI 15 B R 00 IR 5 o3 . A 3 i e

a; MDCK cell cultured with the toxin—containing medium of Clostridium perfringens type D with dilution 1000 for 24 h;

b1-b2:MDCK cell cultured with rTF(ETX, ;—containing medium with concentrate of 100 pg/mL and 10 pwg/mL, respectively, for 24 h;

¢1:MDCK cell cultured with elution buffer control; ¢2: MDCK cell cultured with anaerobic beef, liver and stomach digestive enzyme soup

used by Clostridium perfringens type D; ¢3: Cell culture control

B 5 rTFETX, X} MDCK 28 it &Y 2401

Fig 5 The influence of rTF{ETX , to MDCK cell

#z 1 rTFETX, HRERPMEERMFHNHRMNBMHLER

Tab 1 Immunoprotection of rTF{ETX ; and neutralizing titers of rabbit antiserum

(TF\ETX 3 S 4H et Al
ikl rabbits immunized with rTF(ETX 5 rabbits immunized with rTF(ETX ,
group
R1 R2 R3 R4 Cl C2 C3 C4
— G I3 P/ (MLD - mL™")
The serum neutralization titers after 80 120 100 90 0 0 0 0
first immunization/ ( MLD - mL™!)
AL PRI/ (MLD - mL7!)
The serum neutralization titers after 750 1100 1000 850 0 0 0 0
second immunization/ ( MLD « mL™")
WL
s SSSSsSS SS SSS SS DDDDD D D D

Challenged with toxin

“8" R D" RAIET

"S" means survived; " D" means died
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