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Abstract: This study was conducted to obtain the Clostridium perfringens o toxin ( CPA) derivative and to
evaluate the virulence and immunogenicity of it. Based on the known sequence, four amino acid mutations,
D56G, D130G, Y275N and D336N, were introduced into the gene of Clostridium perfringens CPA. Meanwhile,
genes of Th cell and were added to 5 of gene of CPA, respectively. Then the gene GTFCPA , was optimized and
synthesized and subsequently cloned into prokaryotic expression vector pET —30a ( +) for expression and

purification to get the recombinant protein rTF CPA ,. Reactivity of 'TF CPA, , with antiserum of Clostridium

perfringens type A was detected by Western blot. Meanwhile, the activities of the RBC (red blood cells) lysis,
phospholipase C, and its toxicity to mice were evaluated. Four rabbits were immunized with rTFCPA , emulsified
with oil adjuvant of ISA 201 to prepare antiserum and detect the neutralizing titer. The results showed that
TFCPA,, was presented predominantly in an insoluble form (inclusion bodies), and it could react with the
antiserum of Clostridium perfringens type A. The results of experiments in vitro showed that recombinant protein
has no biological activities such as the activities of lysing RBC function and phospholipase C. At the same time,
r'TF CPA , with the injection volume of 5.5 mg/kg was still not fatal to ICR mice. After the first immunization,
sera from rabbits immunized with rTF{CPA , could neutralize 10 MLD Clostridium perfringens type A toxin per
ml, and 40 MLD after twice immunization. Moreover, rabbits in the recombinant protein immunized group fully
survived at the dose of 1 rabbit 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 or genetic engineering subunit vaccine of Clostridium perfringens type A.
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expression plasmids pTF CPA ,

2.2 CPA REAEEZKELLE K pTFCPA,,
LI K pET 43 51554k BL21( DE3 ) J&32 5 40 i )F 5 S
#35, SDS-PAGE Fll Western blot il 45 5 /K |
BI21( DE3) W& 7E 15 C Fl 37 C Wy &4 T,
‘TFCPA, ¥ DAL X ik (B 2A) , 40 T &
2574 58 kD, HEE 54T His Sr%hiii kv (K 2B)
R I 7S5 17 o =1 DS (v
'TF CPA IG5 T R IK KN 37 C i RS
4 h, WORAR G MTTE R A, T IRZn s,
2.3 (TFCPA &t 5 %% QiE 3 fos, & 1-
Ni-IDA 2% FUZ BT i G ik B 5 0 DAL e 4T
KKK TF CPA,, JF 17 2l Ak, WA 20 B 4 i 1Y
Lane 5~9 YEWL W HEAT 3BT FI& 1, B4R 1Y B
FIRIE R 0.85 mg/mL, ¥&4ifb )54 TFCPA,, &
SDS-PAGE HLUK 5% EN 5] PVDF JE L 1T Western
blot #3455 B R, rTF CPA REE 5 A B =/,
SRR T R BUIMLIE SN (5] 4)
2.4 (TF,CPA,_,th# /Il &
2.4.1 (TFCPA 035 B /A A 90 5% ig Bl Fo 25 fn
Fh 7E37 CHARREFR 1 h 5, ] WLOW B s T4
10 kA A BRI T RE R N R
B o TR S A K A D v A A Lok S IR T A
JH- 8 Bl 1k 7 R 24k J5 /9 «TF(CPA A 3 1
WG (E5)

15 37°CIRAAHE IR 1h J5 e, v UL 10" ~10° £%
i 8 1) IR 9K 75 2500 4 2F 40 40 i & AR 58 4 I
'TFCPA,, K 15 B0tk v 8 A T &
ddH, OXf FRZH ¥ T IS (# 6)
2.4.2 1TFCPA,, st/ R & Am L5 1
Fi7R fTFCPA, 1540, LA K 6 1R f . TR I
it I A1 2 BT BRAL/INE, ZEFESTS 24 h 247
T AR DR 58 ST 14> MLD (19 A =53
MR R Ja, /NRUE 24 h W& TET:, Ui
'TFCPA, , B8 8 , 76 K DU ¥ B P % /)N BROG 2
FEPE



25 4R35 2018 4E 9 AR 52 455 9 11

Chinese Journal of Veterinary Drug +5-

W O PCAES L 2 gBE 4 s 6 A
120
80—

60— (S "W W —58kD
40— E : :! :E
30— ! !

'ﬂ !
20—

10— - :H,

w W2 56
120— == "~ ™ B

80— wm

60— ==
50—

42— -

32— -

e
A FEHEALIEMN SDS-PAGE %58
B.EAHHE 5P His BB NAY Western blot

M1. % Marker; M2. Western blot Marker; PC1. BSA (1 pg);

PC2. BSA (2 pg) ;pET. pET 37 °C 4 h iS00 40 2454 ;

1. pTFyCPA 4,15 C 16 h i A A ZLH Y ;2. pTF(CPA,,,
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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;
PCIL.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 pThCPAm4 induced
with IPTG for 16 h at 15 °C ; 2.The cell lysates of pTFyCPA, ,
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 pTFyCPA, , induced with
IPTG for 16 h at 15 °C; 4.The precipitation of cell lysates of pTFyCPA ,
induced with IPTG for 16 h at 15 “C; 5.The supernatant of cell lysates of
pTFyCPA, , induced with IPTG for 4 h at 37 °C; 6.The precipitation
of cell lysates of pTFyCPA,, induced with IPTG for 4 h at 37 C
B2 rTFCPA, MRZRESERE

Fig 2 Prokaryotic expression and identification of rTF CPA

«—58kD

M. 2 ] Marker; 1. (ARG RE DG 1TH;
2; FiE 45 Ni-IDA W5 5 i

EORVRRT

5-9:300 mmol/L Imidazole F¥Ei

3-4.50 mmol/L Imidazole
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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 ) ; 5-9:The elution from Ni~IDA resin
washed with elution buffer ( contain 300 mmol/L Imidazole)
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Fig 3 Purification of rTF CPA ,
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M: Protein Marker; 1: The cell lysates of pET induced with IPTG
for 4 h at 37 °C ; 2; *TFCPA,, after purification
B4 S5ARFSEBRRESRAME RN
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Fig 4 The identification of rTF CPA , with antitoxin

serum of Clostridium perfringens type A by Western blot
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1. 10 54T A B SEBR B RE R 2. A BUPUEBRIN TR
3. T BRI ALS ;4. 4iALJG B (TR CPA,,
1. Clostridium perfringens type A toxin 10—fold concentrated ;
2. Clostridium perfringens type A toxin;
3. anaerobic beef, liver and stomach digestive enzyme soup;
4. 1TF\CPA,, after purification
E5 EHAEAKMEEREEEE
Fig 5 The identification of phosphlipase C of rTFCPA ,

1-6. 10" ~10° f5FRERY A BUP= S FERAR TR 2 ;7. AU IF B B 16370 5 8. 4l4LJE 1) vTR CPA ;9. B A M#H;10. dd H,0
1-6. Clostridium perfringens type A toxin with dilution of 10" ~10°; 7. anaerobic beef, liver and stomach digestive enzyme soup;

8. rTFyCPA , after purification; 9. elution buffer; 10. dd H,0
Ee EAZAMBAMEMHEE
Fig 6 The identification of lysing red blood cells activity of rTF CPA ,
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Tab 1 Injection of sample and the mouse survival
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A TFCPA, ST e
Ty CPA, , (ng) it 1 10 100 - - -
SR (ne/kg) 5.5%10" 5.5x10° 5.5x10° - - -

TR (24 h) 5/5 5/5 5/5 5/5 5/5 0/5
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