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ABSTRACT Objective: To develop a multiplex PCR method to detect five food borne pathogenic microorganisms simultaneously.
Methods: Primers specific for invA gene of Salmonella spp., ipaH gene of Shigella spp., hlyA gene of Listeria monocytogenes, eacA gene
of Escherichia coli O157:H7 and toxR gene of Vibrio parahaemolyticus were designed, and the specificity and sensitivity of the devel-
oped method was further verified. Results: A collection of 19 strains was examined, all target strains were detected. In contrast, none of
the non-target strains yielded the specific amplification product. The sensitivity of the multiplex PCR system was 5000 CFU/mL for
Salmonella cultures, 5500 CFU/mL for Shigella cultures, 5200 CFU/mL for Listeria monocytogenes cultures, 5000 CFU/mL for Es-
cherichia coli O157:H7 cultures and 6300 CFU/mL for Vibrio parahaemolyticus cultures. Conclusions: The multiplex PCR method in
present study can be applied in practice.
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Table 1 Primer design for multiplex PCR

Gene Amplicon length (bp) Sequence5'->3'

AGGTGACACTATAGAATAAGCACCT-
GTGGCTTCTGCTG
GTACGACTCACTATAGGGAGGAACTGA-
GATTCCGCTGGGTTTGT
AGGTGACACTATAGAATACGGC-
TAAAGCGGATAACGCCGA
GTACGACTCACTATAGGGATGCCCCAA-
GAGTTGCAGTTCC
AGGTGACACTATAGAATACGC-
CACGTTCGGGCAATTCG
GTACGACTCACTATAGGGAAATCGGGC-
CGCAACTTCCGC
AGGTGACACTATAGAATACGGCAAC-
CTCGGAGACTTACGC
GTACGACTCACTATAGGGAACGTATC-
CTCCAGAGTGATCGATGTT
AGGTGACACTATAGAATAAGATTAGCT
CAGAATGCCTTCGTAA
GTACGACTCACTATAGGGAGCCAT-
GCAGCGACCTGTT

Vibrio parahaemolyticus toxR 150

Escherichia coli O157:H7 eacA 159

Salmonella spp. invA 169

Listeria monocytogenes hlyA 204

Shigella spp. ipaH 336

Universal primer / AGGTGACACTATAGAATA

GTACGACTCACTATAGGGA

123 PCR PCR 25pL 400nM 0.2 mM dNTP 100pg/mL
SpL DNA 2.5uL10x PCR 2 mM MgCl, 50nM BSA 15mM (NH,),SO, 2U HotStart Taq(Takara),,

2 PCR
Table 2 PCR programme

Step Temperature Time Cycles

1 95°C 3min 1
2 95C 30s 10
60°C 40s
72°C 30s
3 95C 30s 25
55C 30s
72°C 30s

4 72°C 7min 1
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1-3, Salmonella spp.; 4-6, Shigella spp.; 7-9, Listeria monocytogenes;
10-12, Escherichia coli O157:H7; 13-14, Vibrio parahaemolyticus; 15,

Enterobacter sakazaii; 16, Escherichia coli; 17, Vibrio vulnificus; 18,
Bacillus cereus; 19, Vibrio cholerae; N, negative control; M, DL2000 DNA
Marker
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Fig.1 Specificity of Multiplex PCR
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Fig.2 Sensitivity result of Salmonella spp.
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Fig.3 Sensitivity result of Shigella spp
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Fig.4 Sensitivity result of Listeria monocytogenes
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Fig. 6 Sensitivity result of Vibrio parahaemolyticus
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Fig 5 Sensitivity result of Escherichia coli O157:H7

2.24 PCR 1.2.5
PCR

1, 10° CFU/mL; 2, 10* CFU/mL; 3, 10° CFU/mL; 4, 10° CFU/mL; 5, 10’
CFU/mL; 5, 10* CFU/mL; N,Negative control; M, DL2000 DNA Marker
3 7

Fig.7 Sensitivity result of mixed samples
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