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Evaluation of Protective Efficacy of Recombinant Mutant of Clostridium per fringens g Toxin
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Abstract; This experiment was conducted to obtain recombinant mutant of Clostridium per frin-
gens ¢ toxin and subsequently evaluate the virulence and immunogenicity of the recombinant tox-
in. The ¢ toxin gene of C. perfringens type D strain using optimized codons was synthesized
based on the sequence reported. At the same time, three amino acid mutations: Y30 and Y196
substituted with alanine, H106 substituted with proline, were introduced into this sequence syn-
thesized. Then,this ¢ toxin gene was cloned into prokaryotic expression vector pET3a-(+) to
construct a recombinant E. coli, followed by induction with IPTG to yield the recombinant pro-
tein, following with purification. The reactivity of the purified protein with antiserum of C. per-
fringens type D was determined by Western blot and the mouse was used to evaluate the virulence
of purified protein. The rabbit antiserum against the recombinant proteins was prepared and the
neutralizing titer was measured according to the method prescribed in Chinese Veterinary Phar-
macopoeia (2015). The results showed that recombinant protein was expressed at a high level in

a soluble form with a ratio of about 40% by gray scale scanning, And the protein could react with the
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antiserum of C. per fringens type D. The protein with the injection volume of 6. 25X 10° ng * kg™ ' still

shows no virulence to mouse. The titer of rabbit antiserum against Clostridium per fringens type

D could reach 50-60 and 400-450 Minimum Lethal Dose (MLD) after the first and second immuni-

zation and respectively. After challenge with 1IMLD of C. perfringens type D toxin, all the rab-

bits immunized with recombinant protein were protected. The results suggest that the recombi-

nant mutant of C. perfringens ¢ toxin without virulence retains the good immunogenic antigen,

which provides important experimental data for the development of novel C. per fringens vaccine.

Key words: Clostridium per fringens ¢ toxin; mutation; recombinant expression; virulence; anti-
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1. DL5000 DNA AHXf 43 F B dn 1 s 2. S 41 ikl pET30a-
GETX.; 4 Nde T fl Xho T BUGY) % 5

1. DL5000 DNA marker; 2. pET30a-GETX,,; digested with
Nde ] and Xho |

1 BE#%REEARK pET30a-GETX,,; I £ E
Fig. 1  Identification of recombinant prokaryotic expression

plasmids pET30a-GETX,,;
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a. A L RBE M SDS-PAGE %5 ;b 418 (A B 590 His B0 R 1) Western blot; My, & [ 5 AH X 43 7 T A 1 s M.
Western blot 2 [ JFUHI X 4> T B AR #E s PCr. BSA (1 pg) s PC,. BSA (2 p) sNC. KRB SFANMZL Y5 1. 2L H (15 °C (16
h 5552, HMAMY 37 C.4 hiFSs) ;NC. RiFFHMER LE;NC,. KRIFFMWEMFIOIE:3. HMAM FFAS5 T.16
hifie) s 4. MMIRHDIUE (15 °CL16 hiFe); 5. MMM 37 C hifs); 6. MMAHUIIEGST C 1 hifs)

a. The identification of recombinant protein expression by SDS-PAGE; b. The identification of recombinant protein with an-
ti-His monoclonal antibody by Western blot; M,. Protein marker; M,. Protein marker of Western blot; PC,. BSA (1 pg);
PC,. BSA (2 pug); NC. The cell lysates without induction; 1. The cell lysates induced with IPTG for 16 h under 15 C;
2. The cell lysates induced with IPTG for 4 h under 37 “C; NC,. The supernatant of cell lysates without induction; NC,.
The precipitation of cell lysates without induction; 3. The supernatant of cell lysates induced with IPTG for 16 h under
15 °C; 4. The precipitation of cell lysates induced with IPTG for 16 h under 15 ‘C; 5. The supernatant of cell lysates in-
duced with IPTG for 4 h under 37 °C; 6. The precipitation of cell lysates induced with IPTG for 4 h under 37 °C
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Fig. 2 Prokaryotic expression and identification of rETX,,;
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a. The identification of purified recombinant protein by SDS-
PAGE; b. The identification of purified recombinant protein
with anti-His monoclonal antibody by Western blot; M.
Protein marker; M,. Protein marker of Western blot; 1.
BSA; 2. rETX,; after purification
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Fig.3 Purification and identification of rETX,;
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M. 25 H BAH XS 4 B B AR A 1. 44k 5 1 rETX .,

M. Protein molecular weight marker; 1. rETX,,; after puri-

fication

4 rETX 5 DEFSERRENSENENRE

Fig.4 Interaction of rETX,; with antitoxin serum of Clos-
tridium per fringens type D
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Table 1 The titers of neutralization potency against toxins of Clostridium per fringens type D generated by rETX,,; in rabbits
I rETX,.; 41 3 G e 20
Groups Rabbits immunized with rETX,,; Rabbits immunized with adjuvant
%5 Number P1 P2 P3 P4 C1 C2 C3 C4
— 5 AL R (MLD) 50 60 60 55 0 0 0 0
The serum neutralization titers after first
immunization (MLD)
A JE PR R (MLD) 400 425 450 420 0 0 0 0

The serum neutralization titers after second

immunization (MLD)
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