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Toxintyping of Clostridium perfringens Strains by
Colony Multiplex PCR

ZHAO Yun DU Xin-Bo LI Wei-Jie KANG Kai CHEN Min

(China Institute of Veterinary Drug Control, Beijing 100081)

Abstract: Four primers against the genes encoding (cpa, cpb, etx, and i4) four major toxins(a, B, €, 1) of CL
perfringens were designed and the colony multiplex PCR of identification and genotyping of CI. perfringens
strains were developed. Cl. perfringens reference strains stored in china institute of veterinary drug control
including A, B, C, D and E genotyping were genotyped using the colony muitiplex PCR assay. The expected
sequences were obtained successfully by the colony multiplex PCR assay. But the sequences were not ob-
tained from CI. novyi, CI. septicum and CI. tetani. The expected sequences were obtained from CI. perfrin-
gens individual colony diluted to 100 times with 0.85% saline solution.13 CI. perfringens strains isolated
from diferent animals were genotyped using the colony multiplex PCR assay, and the results were com-
paraed with the results of toxins neutranization test in mice. The two assays showed good accordance. These
results showed that the development of the colony multiplex PCR is very important for early and fast identi-
fication and genotyping of CL. perfringens in china.
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; (Col-1),
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12 h~16 h
PCR
invitrogen 4

(cpa cpb etx  iA)
25 nmol/pL,

PCR 50 pL, PCR
10<PCR 25 mmol MgCl,) 5 uL
1 ﬁ*’l’iﬁ]ﬁ& 4 (25 nmol/uL) 1 pL  dNTPs (10 mmol/uL)
11 =k 2uk 33 plL,
A (C57-1) B , ,
(C58-3) C (C59-3) D (C60-3) E (WE) PCR , PCR 10 min ,
13 2 min, Taq (5 U/uL) 2 uL, PCR
(C38 (€39 (€43 C44 C47 C52 C54 94 30s,52 305,72 1min
C56 C84 Cl134 C1168 (C2020  C2030) 30, 30 ; 10 min  PCR
, C38 5 uL PCR 1.5% 90
C39 C43 C44 C47 C52 Cl1134 C2020 2030 30 min~40 min,
#z1 sSIYMFISMHNE
Table 1 The sequence and position of primer
Gene The sequence of primer The position of primer Size (bp)
ra GCTAATGTTACTGCCGTTGA 1438-1457 324
P CCTCTGATACTGTGTAAG 1762-1743
b GCGAATATGCTGAATCATCTA 871-891 196
P GCAGGAACATTAGTATATCTTC 1067-1046
. GCGGTGATATCCATCTATTC 227-246 665
CCACTTACTTGTCCTACTAAC 882-862
iA ACTACTCTCAGACAAGACAG 275-294 446
CTTTCCTTCTATTACTATACG 721-701
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4 A B C D ES PCR dNTP
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; dNTP , 1 min, 30 ; B (C58-3) E (WE)
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PCR 100
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Fig. 1 The sensitivety results of the multiplex PCR
1: DL2000 Marker; 2: 10 ;3: 100 ; 4: 1000 ) 5:

1.8 %= PCR WI#¥I$ N A
13 1: DL2000 Marker; 2: Diluted 10 times; 3: Diluted 100 times;
4: Diluted 1000 times; 5: Control

PCR,
23 HHRMNE
2 &R (C57-1 C58-3
2.1 mERREZEHNE C59-3 C60-3  WE)
2.1.1 PCR 3|4 % dNTP iR E N E 4 PCR, 5
2 dNTP 3 , , C57-1 320 bp
PCR ( ) ( 324 bp); C58-3  320bp 190bp 660 bp
Marker( ) , ( 324bp 196bp 665 bp); C59-3 320 bp
25 umol/L, dNTP 190 bp ( 324 bp 196 bp); C60-1
7.5 mmol/L 10 mmol/L 320bp 660 bp( 324bp 665 Dbp); WE
2.1.2 HERINEEHNE PCR 320 bp 440 bp( 324 bp 446 bp),
4 PCR ,
10 , 47 ( 2)
4 «C ) 24 HW%E%E PCRWWITNA
2.1.3 BRERRXERNE PCR
PCR ( )
, 30 ( ) , 3 38 39 43 44 47 52
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Table 2 The results of the multiplex PCR and the neu-
2000 tralization test
1000
750 PCR
500 Strai The results of the The results of the
250 ramn multiplex PCR neutralization test
100 C57-1 A A
C58-3 B B
2 ZEPCREFFMHMNELR C59-3 € ©
Fig. 2 The specificity results of the multiplex PCR C60-3 D D
1: DL2000 Marker; 2: C57-1; 3: C58-3; 4: C59-3; 5: C60-3; 6: WE; WE E E
7: ; 8: 3 9:
1: DL2000 Marker; 2: C57-1; 3: C58-3; 4: C59-3; 5: C60-3; 6: WE; 38 A A
7: Cl. novyi; 8: Cl. septicum; 9: CI. tetani 39 A A
43 A A
bp M1 23 45 67 8 910111213 M 44 A A
47 A A
52 A A
2000 54 A A
19§§ 56 c B
350 84 D D
100 1134 A A
1168 D D
B3 BHEASEBRKRESZSEPCRER 2020 A A
Fig. 3 The multiplex PCR results of 13 Clostridium per- 2030 A A
fringens strains
M: DL2000 Marker; 1-9:38 39 43 44 47 52 1134 2020
2030; 10: 54; 11: 56; 12: 84; 13: 1168 N
M: DL2000 Marker; 1-9: 38, 39, 43, 44, 47, 52, 1134, 2020, 2030; 3 ﬂl“rﬁ
10: 54; 11: 56; 12: 84; 13: 1168
1134 2020 2030 320 bp(ax , ,
324 bp) , 9 A ,
;84 1168 320 bp (a ,
324 bp) 650 bp(e A
665 bp) 2 , 84 1168 D B C D E5 A o ,B
; 54 3 , a B ¢ ,C a B ,D o ¢
320 bp (o 324 bp) 190 bp E o 1
(B 196 bp) 650 bp (e s
665 bp), 54 B £ 56 (3]
2 , 320 bp (a 4 ELISAP! ,
324 bp) 190 bp(B , ,
196 bp), 665bp (¢ ) , : PCR
56 C 4
2.5 BE%SEPCR 5HFRIE L A B C D E5 PCR
2 , 13 ,
PCR , 18 ,
2 94.4% (17/18),
2
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