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Rapid Detection of Vibrio parahaemolyticus by TagMan-based
Real-time PCR Assay Targeting the toxR Gene
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Abstract: We designed a pair of specific primers and a TagMan fluorescent probe targeting the toxR gene of Vibrio
parahaemolyticus (VP). After optimizing the conditions, the specialty, sensitivity and reproducibility of the detection method were
evaluated. Results: (1) the developed real-time PCR assay protocol detected only VP and was not affected by other normal food
pathogens such as Staphylococcus aureus, Salmonela, Listeria monocytogenes. (2) the limit of detection was 25 copies of toxR gene
in the detected samples, and the sensitivity of pure cultures and simulated food samples was 21cfu/mL and 210 cfu/g. (3) the
developed protocol of real-time PCR assay had a high reproducibility, and the sample’s variation was 0.9% and 1.3% within the same
sample and between tests. (4) the standard curve had a good linearity when the gene quantity was between 2.5x10' and 2.5x10°
copies. The developed detection assay targeting the toxR gene can quantitatively detect VP in only 3 hours, and thus is an efficacious
method for the detection of Vibrio parahaemolyticus.
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Table 1 Nucleotide sequences of the primers and probe for RT-PCR

Name Sequence (5'-3") Length (bp) Tm value
Primer vp1231 GCGACCTTTCTCTGAAATATTAATTGT 27 61.6
Primer vp1286 CATTCGCGTGGCAAACATC 19 60.4
Probe vp1259 FAM-5'-CGCACAAGGCTCGACGGCTGA-3'-TAMRA 21 71.1

The primers and probe are synthesized by Shanghai Sangon Biological Engineering Technology & Services Co., Ltd
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Table 2 Optimized Real-time quantitative PCR reaction

system
Component Volume (uL) Final concentration
Taq enzyme 0.5 25u
10 x PCR buffer(Mg? Plus) 25 1x
dNTP micture (2.5 mmol/L each) 2.0 0.4 mmol/L
Primer vp1231(10 pmol/L) 1.0 0.4 pmol/L
Primer vp1286(10 umol/L) 1.0 0.4 umol/L
Probe vp1259(10 umol/L) 0.5 0.2 umol/L
Template 5.0
Total volume 25.0
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Fig. 1 Standard dilution series of quantitative
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107107 5 BB EE R B TG B 1 mL SN T
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Table 3 Results of VP RT-PCR specificity

Detection of

Microorganissms Number Ct Value e
tradition

Vibrio . SZCIQ 4242 20 +

parahaemolyticus

Vibrio . SZCIQ 4237 28 +

parahaemolyticus

Vibrio . SZCIQ 4443 18 +

parahaemolyticus

Vibrio . SZCIQ 6371 19 +

parahaemolyticus

Vibrio . SZCIQ 7093 18 +

parahaemolyticus

Vibrio . SZCIQ 8056 16 +

parahaemolyticus

Vibrio

parahaemolyticus Szerg N % *

Campylobacter ATCC 5621 Undet. -

jejuni

Staphylococcus

AUMBNS SZCIQ 6538 Undet. -

E. coli 0157:H7 SZCIQ 13813 Undet. -

E. coli IM109 SD 8410 Undet. -

Salmonella spp. SZCIQ 8385 Undet. -

Salmonella spp. ATCC9089 Undet. -

Salmonella spp. ATCC14028 Undet. -

Listeria SZCIQ7644 Undet. -

monocytogenes

Listeria

monocytogenes ATCC19115 Undet. -

Shigella dysenteriae ~ SZCIQ 4376 Undet. -

Shigella flexneri SZCIQ 2973 Undet. -

Enterobacter SZCIQ 0013 Undet. -
sakazakii

Enterobacter SZCIQ 45301 Undet. -
cloacae

Klebsiella oxytoca
Vibrio cholerae O1

SZCIQ 45103  Undet. -
SZCIQ 7326 Undet. -

Vibrio cholerae

0139 SZCIQ 5144 Undet. -

%results of FQ-PCR; +: positive result; —: negative result

K AR A AR T A0 TR RO A1 R PR ) S A A5
PR SRR, SRS PSRRI 79O PCR A6, %
PICAERE AT () ARl 2.1 % 107 cfu/mL, Ct
EHCH 32.87, ML X E S AR EM AR, HIbR
WM S T 59 cfu/mL (% 4).
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Fig. 2 Sensitivity for detection of VP by real-time quantitative PCR
x4 BIRMMAEIMERE PCR AN R E
Table 4 Sensitivity for detection of VP by real-time quantitative PCR
Bacteria Detect of pure culture of bacteria Detect of simulated food sample
Gradient concentration concentration
(cfu/mL) Ct Value Measured concentration (cfu/mL)? Ctvalue Measured concentration (cfu/g)
107! 2.1x 10° 17.89 1.4 % 10° 18.36 1.1x10°
102 2.1x10° 21.18 1.6 x 10° 22.07 8.6 x 10°
1073 2.1x 10° 24.21 2.0x10* 24.62 1.5x 10°
10 2.1x10° 28.29 1.3x 10 29.05 7.8x10°
10°° 2.1x 10 31.36 1.6 x 10 32.87 5.9 x 10"
10°° 2.1x 10 34.68 1.7 x 10 Undet.
107 2.1x10° Undet. Undet.
a: convert to measured concentration according to Ct value and quantitative linear formula
Delta Rn vs Cycle
1.0e+007
1.0e+006
1.0e+005 ;|
= 1.0e+004 |
(- A
=
2 1.0e+003 |
1.0e+002 [+
1.0e+001 [+
1.0e+000
¢ 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Cycle number
3 E—HREE 0 RHENER
Fig. 3 Results of 30 repetitious detections by the same samples
26 VPRT-PCRIZEMMEEMULEAME THt, SR ER, R ER N 30 PATFE MY

N PEAR AT kA, AR Rl B e e R E L M A E R E AW 3), Ct A
PERE AL AE[R] — R SC B0 RO [R] 52 50 (R ARAR A CHELEAT BBl 20.75~21.18, FRifEMm2E R 0.126, 455
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HUTFE 3 h (S a], H A DRHAS I 7 7L 75 2L 3~6 h,
D] 1 A S 80 3 N7 1 AR SSCR A TR v, 4 S
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