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Detection of Vibrio parahaemolyticus, Salmonella and Listeria monocytogenes
in seafoods using multiplex real-time quantitative PCR
HU Xing-juan, SHEN Biao, YU Hui, ZHOU Xiu-jin, ZHANG Jing, SHAO Hong-hong
(Zhoushan Entry-Exit Inspection and Quarantine Bureau, Zhejiang Zhoushan 316021, China)

Abstract; Objective

To develop a multiplex real-time quantitative PCR assay for detection Vibrio parahaemolyticus
(Vp), Salmonella (Sal) and Listeria monocytogenes (Lmo) in seafood. Methods The primers and TagMan probes were
designed with tlh, Ompc and hly gene as target sequence, corresponding V. parahaemolyticus, Salmonella and L.
monocytogenesfor the multiplex real-time PCR assay, and its specificity and sensitivity were then tested. 150 samples
collected from Zhoushan were screened for V. parahaemolyticus, Salmonella and L. monocytogenes using this method
compared with national standard. Results Only V. parahaemolyticus, Salmonella and L. monocytogenesstrains exhibited
typical signal curves while other bacteria often concurred with them in seafoods were not amplified, and did not interfere
with the detection, indicating the specificity of this assay. The detection limit of this method was 72 cfu/ml (Vp), 40 cfu/
ml (Sal) and 80 cfu/ml (Lmo). In the 150 samples collected from Zhoushan, 32 samples were positive for Vp, 11
positive for Sal, 5 positive for Lmo which was consistent with national standard. Conclusion This method is specific,
sensitive, rapid and easy for detection of V. parahaemolyticus, Salmonella and L. monocytogenes in seafoods.

Key words: Seafoods; Vibrio parahaemolyticus; Salmonella; Listeria monocytogenes; TagMan probe ; multiplex real-time

quantitative PCR; foodborne pathogens
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Table 1  Reference bacterial strains used in this study
s bR LT %4 MR S 5
1 R o SR V. parahaemolyticus ~ ATCC 17802
2 I Salmonella CMCC 50115
3 Bf 3 2 i e L. monocytogenes ATCC 19115
4 KT B E. coli ATCC 25922
5 00 4 BR Staphylococcus aureus ATCC 6538
6 FESLIN B V. cholera H4-3
7 RGN V. vulnificus 75200909
8 A Shigella ATCC 51597
9 KIGFE 0157: HT  E. coli 0157: H7 ATCC 43889
10 A V. alginolyticus ATCC 17749
11 B IR i 28 M A L. welshimeri ATCC 35897
12 B BEMEE L innocua ATCC 33090
13 FECEW R A L. seeligeri LSZ6
14 s TR 2R R T L. grayi LGY006
15 PR A W R L. ivanovii LWYD
16 3 AT R AT Citrobacter freudii CF001
17 782354 Enterococcus ATCC 33186
18 P IR V. minicus VM
19 B 5 AT Enterobater sakazakii ATCC 51329
20 VAT B V. fluvialis VFLU
21 EINE N V. damsel VDAM
22 L ) ) V. harveyi VH

23 PRI
24 RNRCZE AR
FI G 2R S R 1A hly 5RO PR S PP 91, 28 I 56 [ IDT
DNA 23 7] W LBt 8, R4 thh  Ompe F1 hly BE3F
U RIRAEL 758 FRN R R SR B AR R D ke
o7 A 3 0 . i i GenBank 1) Blast 45 il
T FR ST B9 R 52, 51 FD TagMan £ 51 iy B 6
Yo e B BE A W) o WS N AR e, R A LR 2,
Blast 455 L35 3

Clostridium perfringens ATCC 13124
CMCC(B) 28001

Bacillus cereus
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Table 2 Primers and TagMan probes were used in the study

LES 519/ 855 JF3I(5'-3") K& /bp PR ICHRE
tlh-F GTGCGAAAGTGCTTGAGATG
5'FAM
Vp tlh-R AGAAGTTAGCGTCTCGAACAAG 112 3'BHOI
tlh-probe CGAGTTCATCAAGGCACAAGCGA
Ompc-F GCGAATGCGGCTGAAATTTAT
5'TAMRA
Sal Ompe-R GCCTTTGTCGTCAGAGAAGTAG 93 37 BHO3
Ompc-probe ACCTGTTCGGTAAAGTTGATGGCCT
hly-F TTAGCTTGGGAATGGTGGAG
5'TEXAS RED
Lmo hly-R TTCGGATAAAGCGTAGTGCC 121 37 BHQ2
hly-probe TTGATGACCGGAACTTACCACTTGTGA
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Table 3 Primers and probes analysis by the BLAST homology program

g1/ e RS By HAALIE /% EfH
tlh-F Fomitiporia mediterranea XM_007268474. 1 100 0.18
tlh-F Vibrio tubiashii JX262979. 1 100 0.18
tlh-F Bacillus cereus CP012483. 1 100 2.8
tlh-R Vibrio diabolicus JX262986. 1 JX262984. 1 100 0.18
tlh-R Oceanimonas sp. AY578147. 1 100 0.018
tlh-probe Photobacterium damselae JX262980. 1 100 0. 004
tlh-probe Vibrio alginolyticus CP013485.1 CP006719. 1 96 1.1
tlh-probe Vibrio vulnificus CP009985. 1 95 4.3
Ompc-F Leclercia adecarboxylata CP013990. 1 100 0. 046
Ompc-F Raoultella ornithinolytica CP013338. 1 100 0. 046
Ompc-F Citrobacter freundii CP012554.1 CP011657. 1 100 0. 046
Ompc-R — — — —
Ompc-probe Citrobacter koseri LK931336. 1 96 0.12
hly-F Listeria ivanovii KC808537. 1 100 4e"
hly-R Listeria innocua KC808544. 1 100 4e%
hly-probe Listeria innocua GU810922. 1 100 4e"
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Figure 1  Specifity of detection of V. parahaemolyticus ,
Salmonella and L. monocytogenes using multiplex

real-time PCR with TagMan probes
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Figure 2 Sensitivity for detection of V. parahaemolyticus,
Salmonella and L. monocytogenes using multiplex real-time

PCR with TagMan probes on serial dilutions of

extracted bacterial DNA
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Figure 3  Standard curves for amounts of purified DNA of
V. parahaemolyicus, Salmonella and L. monocytogenes

versus Ct values of the fluorescent signals
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Figure 4 Repeatability of multiplex fluorescence

quantitative PCR
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Table 4 Two methods were simultaneously used to detect

V. parahaemolyicus, Salmonella and L. monocytogenes in seafoods
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