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GenBank a PCR
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Abstract In order to amplify alpha toxin gene of Clostridium septicum HeBOl strain one pair of primers was designed according
to the GenBank sequence and a 1323bp alpha toxin gene fragment was obstained by PCR. Sequence analysis indicated that the
homology of the nucleotid sequence of HeBOl strain to those other reference strains was more than 99.5% . The expression
plasmid pQE30-a was constructed by inserting alpha toxin gene into the prokaryotic expression vector pQE30. The plasmid
pQE30-a was transformated into E coli M15 and the recombinant strain M15 pQE30-a was obtained. The alpha toxin was highly
expressed when the recombinant strain M15 pQE30-a was induced by IPTG. The specific 48 kD protein was detected SDS-
PAGE and the immunogenicity of the expressed alpha toxin was confirmed by Western blot and ELISA. The expressed alpha toxin
was transformed into alpha toxoid vaccine by adding 0.3% formaldehyde into alpha toxin. The protective immune response was
proved after the mice was immunized with alpha toxoid vaccine. The results showed that the recombinanted strain M15 pQE30-a

could be as a candidate of alpha toxoid vaccine to provide protective immune response against clostridium septicum infection .

Key words clostridium septicum  alpha toxin toxoid immunity
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1.3.2 a a
! PCR pUCm-T
a PCR 6 ul. pUCm-T vector 0.8 ul. T4
: lul 16C 5uL
DH5« IPTG/X-gal

EcoR 1 Pst 1

a 1.3.3 a
48kD a
} a DNAStar
a 1.4 o
a
1.4.1 a PCR
pQE30 a
P3 P4 P3 5'-
1 CGCGGATCCCATGTCAAAAAAATCTTTT-3" P4 5'-
1.1 ACGCGTCGACTTAATTAATATCAATTTT-3'
HeBO1 pUCm-T-a PCR PCR
pUCm-T 50pL 94°C 5min 94C
pQE30 E . coli M15 Imin 45°C 1min 72°C 2min 30 72°C
pQE30  3462bp 10min
TS5 Lac 1.4.2 a a
ribosome RBS II PCR pQE30
1.2 HeB01 BamH | Sal 1
DH5a 37C
Sml,
121°C 20min MI15
HeBO1
37C 24h 1.4.3 a
4°C SmL LB
37°C 2% VIV
10min ¢ LB
1.3 o ODg, 0.6~1.0 IPTG
1.3.1 a PCR 0.5mmol/L
GenBank a 20°C 8h TE
P1 P2 P1 5'- pHS8.0 2 x buffer Smin
GAATTCATGTCAAAAAAATCTTTT-3' P2 5'- SDS-PAGE ’
CTGCAGTTAATTAATATCAATTTT-3’ 1.4.4
DNA PCR PCR ImL
50ul. 94°C 5min 94°C 30s 30s 8 4°C
Imin 45°C Imin 72°C 2min 30 72°C 5000r/min Smin

10min ©  BRPPAGE R R ATIR A %488 http:// journals. im. ac. on
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1.4.5 Western blot
6 M15 pQE30-a SDS-
PAGE a
HRP IeG
Western blot
1.5
1.5.1 «
M15 pQE30-a 3mL  100pl/mL Amp
LB 37°C 160r/min
1.5% 200mL 2
200 mL 100ul/ml. Amp LB
37°C 160r/min
ODgy =0.6 ~1.0 IPTG 0.5
mmol/L 37°C 160r/min
Sh 7
1.5.2 a 0.5mL
500mL Amp LB
37°C 160r/min 24h
4°C 35000r/min 20min
pH7.4 0.2mg/mL PolymyxinB sulfate 2
500mlL 2h
4°C 35000r/min 20min
PolymyxinB 0.4pm
1.5.3 a
Imol/LL NaOH  pH 7.2
0.3% 37C 32h
8~10
1.5.4
5 0.2mL
0.2mL 2
1.5.5 a MLD
HeBO1 1 x
10° 2x10° 1x 10" 2x10° 1 x 10" CFU/mL
5 0.2mL
5 1
1.5.6 a

16

0.2mL

3d 1

ELISA
1.5.7

HeBO1

2

2.1 o
2.1.1 «

DNA
PCR a

PCR
PCR

2.1.2 a
pUCm-T

DH5a

EcoRI Pst 1

3kb

2.1.3 «

ORF

GenBank

GenBank
2.2 o

2.2.1 «
pUCm-T-a
1 PCR
1.3kb
2.2.2 «
a pQE30

BamH I Sal 1

© hERE s kb TR A

38%0 http://journals. im. ac. cn

1.3 kb

pUCm-T-«

1.3kb

1323bp
DNAStar

99.5%
a

DQ403251

PCR

PCR a

MI15

2 pQE30



Chinese Journal of Biotechnology 2007 Vol.23 No.1

70
| el 1 2 3 4
RN = kI
b
190(— ﬁ"’*
150(- T W — L — 430
| 30— “— i
1000 ! I
———
$00— 3 SDS-PAGE
Fig.3 SDS-PAGE analysis of the expressed recombinant
1 o PCR protein in E. coli
Fig.1 Amplification of alpha-toxin gene by PCR 1 The total proteins of M1SpQE30 2 The total proteins of M15 pQE30-
1 DNA marker 2 PCR amplificated alpha-toxin gene. a without induction 3 The total proteins of M15 pQE30-a induced by
IPTG 4 The molecular weight protein markers.
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Fig.4 Distribution of expression a toxin protein in E. coli
2 pQE30-« . . . . . .
; ] ] ' ] 1 2 soluble protein of expression protein 3 the molicular weight protein
Fig.2 Identification of recombinant plasmid pQE30-o markers 4 5 inclusion body of expression protein.
1 DNA marker 2 pQE30-o/ BamH | + Sal | .
2123 SDS-PACE 2.2.5 Western blot M15
T wis gm0 MI5 pQE30 PR3- SDS-PAGE
-Q
v P P « HRP
0
— 4o sh IeG Western blot DAB
i 48kD 48kD
SDS-PAGE M15 pQE30-a 5
48 kD a
L 2 3
pQE30-«
2.2.4
M15 pQE30-a 5 Western blot

SDS-PAGE

Fig.5 Analysis of expressed productions with Western blot
1 control of E coli M15 pQE30 2 expressed productions of E. coli
M15 pQE30-a 3 inclusion body of E. coli M15 pQE30-a .
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2.3
3
2.3.1 MLD Clostridium septium
1
1 x 10’ CFU/mL
1 MLD
Table 1 Results of MLD for the mice
Challenge dose CFU/mL  1x10° 2x10° 1x10° 2x10° 1x10" ’
Died mice/total mice 2/5 4/5 5/5 5/5 5/5 a B Y B a
2.3.2 ELISA
a a
ELISA
1 a
9
2
a
a 3
a 4
MI5 pQE30 a
ELISA
a
10
2 ELISA
Table 2 ELISA detection results of the anti-o “
toxin antibody mean ODg; "
Groups Group 1 Group 2 Group 3 Group 4
ODgy  0.526+0.18 0.492+0.15 0.556+0.12 0.115+0.08
2.3.3
2
1 3
a a
12
1 3 2
HeBO1 a
4
a
3
a
pQE30
pQE30-a M15
3 HeBO1 a
Table 3 Results of immunogenecity assay for o toxin toxoid a
Groups Group 1 Group 2 Group 3
Died mice 3/16 4/16 16/16
Protective rate % 81% 75% 0 a

© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



Chinese Journal of Biotechnology

2007 Vol.23 No.1

REFERENCES

Peter JR  Pelletier MD  Plumbley MD et al. The role of
Clostridium septicum in Paraneoplastic sepsis . Archives of Pathology
and Laboratory Medicine 2004 124 3 353 —356.

Songer JG. Clostridial enteric diseases of domenstic animals. Clin
Microbiol 2005 18 9 216 -234.

Ballard ] Sokolov Y Yuan WL et al. Activation and mechanism
of Clostridium septicum alpha toxin. Mol Microbiol 2003 10 3
627 - 634.

Barnham M Weightman N. Clostridium septicum infection and
hemolytic uremic syndrome. Emerg Infection Dis 1998 32 4 321
-324.

Yu XL Xiao SB Fang LR et al. High expression of the foot and
mouth disease structural protein in P1 E. coli and analysis of its
biology activity. Chinese J of Biotechnology

2005 21 1 163 -166.

Xu YM Jin NY XiaZP et al . Expression of AIV subtype HSHA
H7HA and HOHA hemagglutin gene in Pichia pastoris . Chinese J of

Biotechnology 2006 22 2 231-236.

10

11

12

Peng QS LI YH Zhu P. High level expression perification and
cytotoxicity of 1L1018 57 PEAQ. Chinese J of Biotechnology
2006 221 87-93.
Ma TS Zhang Y Zhao BH et al . The cultural
conditions of Clostridium septicum and the tidentification of
biochemistry. J of Hebei Normal University
2005 29 5 516-518.
Chen XY Zhang CS Guan FS et al. Cloning and sequencing of
Chinese ] of Preventive
2005 27 2 112 -

atoxin gene from Clostridium septicum .
Veterinary Medicine

115.

Amimoto K Ohgitani T Sasaki O Oishi E Katayama S Isogai
M Ota S. Protective effect of Clostridium septicum alpha-toxoid
vaccine against challenge with spores in guinea pigs. J Vet Med Sci
2002 64 1 67-69.

Jiang YW Wang TJ Tu WY

et al. The identification and

structure of the membrane-spanning domain of the Clostridium
septicum alpha toxin. J Biol Chem 2004 279 14 14315 -
14322.

Imagawa T Dohi Y Higashi Y. Cloning nucleotide sequence and
expression of a hemolysin gene of Clostridium septicum. FEMS

Microbiol Lett 2004 117 3 287 —292.

o)

R R R R R R IR DI R LR R O R R R DR R IR IR AL IR R R S A A R e R PR DI QP A I Uy





