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Specific and Sensitive Detection of Escherichia coli
0157:H7 in Meat by a Multiplex PCR
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Abstract: A multiplex PCR assay for detection of Escherichia coli O157:H7 was developed by using 3 sets
of primers that specifically amplify segments of the r/bE  fliC and eaeAd genes. The target genes fragment of
the PCR assay were 291 bp, 625 bp and 368 bp, respectively. Analysis of 30 strains demonstrated that this
PCR system was specific. The detection limit of the PCR was 91.35 pg with genomic DNA. This multiplex
PCR assay did not cross-react with the background Salmonella typhimurium and could detect
1.4 CFU/mL in artificial inoculated meat sample after enrichment at 37°C for 6 h. Three of 30 meat samples
were detected positive. These results indicated that the multiplex PCR assay can be used for specific and
sensitive detection of E. coli O157:H7.
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Table 1 Primer sequence
5 lerget Primer sequence(5 53 T Size
gene
’ fiic F: GCGCTGTCGAGTTCTATCGAGC 625 b
0157:H7 R: CAACGGTGACTTTATCGCCATTCC P

F: TGTCCATTTATACGGACATCCATG

e R: CCTATAACGTCATGCCAA AT TGCC 2ELL

, - F: GACTGTCGATGCATCAGGGAAAG 268 b
eaed  R: TTGGAGTATTAACATTAACCCCAGG P

0157:H7 :
, i 1.1.5 #&:
t 1.2 A%
. PCR 1.2.1 154X DNA #l&: DNA (2004)
0157:H7 [l
, PCR 1.2.2 % E PCR R i: , PCR
E. coli O157:H72 11-12] , 25 uL, 10xPCR buffer 2.5 uL, 3.0 mmol/L
, MgCl,, 0.2 mmol/L dNTP, 200 nmol/L , 1.5 U Taq
,E. coli O157:H7 , 1 uL DNA 94C
10 CFUP, E. coli O157:H7 4 min; 94°C 30s 59°C I min 72°C
(4 , 1 min, 35 ; 72°C 10 min; 4°C
E PCR 1.2%
coli O157:H7 PCR , UVI
1.2.3 E. coli O157:H7 55 1% PCR 2 #f:
1 eSS
1.1 #HH 124 %E PCR HREMENH: 1)
L1l EZEMXEH: Uvi () DNA , 10
PCR  PE2400 ( ) PCR () , DNA PCR
DU640 () 2) : E. coli O157:H7
1.1.2  FEiLF: Taq dNTP , Salmonella typhimurium E. coli O157:H7
S. typhimurium ,
1.1.3 SI#¥I&m:  E. coli O157:H7 I mL , 10 g
rfbE fliC eaed , 10°, 104, 10%, 10?, 10", 10°,
Primer5.0 , [51, (1 mL ) , 90 mL
, 1 (NB), ,37°C , 6h 10h
1.1.4 ®#k: 30 2 E. coli PCR
0157:H7; 5 E. coli, E. coli 8099
E. coli 8739 E. coli 25922 E. coli 44102 E. coli 1.2.5 BEHEREN 10g 90 mL
44113; 23 , 20 pg/mL EC , 42°C
, 1.2.1 DNA ,
PCR
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Fig. 1 The multiplex PCR of E. coli O157:H7

M: 100 bp DNA ;1 fliC ;2 eaed
;4 PCR

M: 100 bp DNA ladder; 1: fIiC; 2: eaeA; 3: rfbE; 4: Multiplex PCR

2.2 PCR RIZRYHF 1%
3 PCR 30
PCR , , 2 E. coli
0157:H7 ; 28 (
2)

;3 1fbE

bp M12345678910

WO\
[ g
OO

2 E. coli O157:H7 %5 5 147
Fig. 2 Specific detection of E. coli O157:H7

M: 100 bp DNA ;1 8099; 2:

8739; 3: 25922; 4: 44102; 5: 44113;
6: ;T ; 8 O157:H7 NCTC
129005 9: O157:H7 DTB20102; 10: ( )

M: 100bp DNA ladders; 1: E. coli 8099; 2: E. coli 8739; 3: E.
coli25922; 4: E. coli 44102; 5: E. coli C44113; 6: Enterobac-
ter aerogenes; 7: Enterobacter sakazakii; 8: E. coli O157:H7 NCTC
12900; 9: E. coli O157:H7 DTB20102; 10: Negative control
(ddH,0)

2.3 PCR &gy 8L £

231 EFRARHYE: DNA

PCR s , E. coli O157:H7 PCR

9135pg(  3)

bp M12 3 456 789

WA\
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Fig. 3 Sensitivity of the PCR for detecting E. coli O157:H7
M: 100 bp DNA ; 1-8 DNA 913.5 ng

91.35ng 9.135ng 09135ng 91.35pg 9.135pg 0.9135 pg
0.09135 pg; 9: ( )

M: 100 bp ladder Marker; 1-8: the DNA with 913.5 ng, 91.35 ng,
9.135 ng, 0.9135 ng, 91.35 pg, 9.135 pg, 0.9135 pg, 0.09135 pg,
respectively; 9: Negative control (ddH,O)

232 ALSEMHRREE: E. coliO157:H7

1.4x10° CFU/mL~1.4x10° CFU/mL,
1.6x10° CFU/mL ~
PCR

S. typhimurium
1.6x10° CFU/mL
4,37C 6h

bp M1234567 891011121314
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Fig. 4 Effects of preincubation times of artificially-contami-
nated pork on sensitivity of the PCR detection of E. coli
O157:H7

M: 100 bp DNA ;1~6 10 h, 10° 10*
10° 10> 10" 10% 7~12 6h,10° 10* 10° 10> 10
10% 13 ;14 ( )

M: 100 bp DNA ladders; 1-6: the pork samples preincubated for 10
h, 10°, 10*, 10%, 10%, 10", 10°, respectively; 7-12: the pork samples
preincubated for 6 h, 10°, 10*, 10°, 10% 10", 10° respectively; 13:
Negative control (sample); 14: Negative control (ddH,0)
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, PCR
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