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Detection of Vibrio wvulnificus by Real—Time PCR targeted to rpoS gene.
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Pukyong National University, Busan 608-737, Korea

Abstract

Vibrio vulnificusis a causative agent of serious diseases in humans resulting from the

contact of wound with seawater or consumption of raw seafood. Several studies aimed at detecting
V. vulnificus have targeted vvh as a representative virulence toxin gene belonging to the bacterium.
In this study, we targeted the rpoS gene, a general stress regulator, to detect V. vulnificus. PCR
specificity was identified by amplification of 8 V. vulnificus templates and by the loss of a PCR
product with 36 non-¥. vulnificus strains. The PCR assay had the 273-bp fragment and the sensi-
tivity of 10 pg DNA from V. vulnificus. SYBR Green I-based real-time PCR assay targeting the
rpoS gene showed a melting temperature of approximately 84°C for V. vulnificus strains. The
minimum level of detection by real-time PCR was 2 pg of purified genomic DNA, or 10° ¥
vulnificus cells from pure cultured broth and 10° cells in 1g of oyster tissue homogenates. These
data indicate that real-time PCR is a sensitive, species-specific, and rapid method for detecting
this bacterium using the rpoS gene in pure cultures and in infected oyster tissues.
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Fig. 1. Real-time PCR sensitivity with primers vulrpoS-up
and vulrpoS-rp and purified genomic DNA from V. vulnificus.
(A) Representative optic graph for the number of cycles ver-
sus the number of fluorescence units for each sample used
to calculate the Ct value. 2, PCR-positive control ; 3, 200
ng of DNA; 4, 20 ng of DNA; 5, 2 ng of DNA; 6, 0.2 ng
of DNA; 7, 0.02 ng of DNA; 8, 2 pg of DNA; 9, 0.2 pg
of DNA; 10, 0.02 pg of DNA. (B) Corresponding melting
curve analysis represented by number of fluorescence units
versus temperature.
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Fig. 2. Real-time PCR sensitivity with primers vulrpoS-up and vulrpoS-rp and purified genomic DNA from tenfold serially
diluted pure cultures of V. vulnificus. (A) Representative optic graph for the number of cycles versus the number of fluorescence
units for each sample used to calculate the Ct value. 2, 10® CFU/ml; 3, 10" CFU/ml; 4, 10° CFU/ml; 5, 10° CFU/ml; 6,
10* CFU/ml; 7, 10> CFU/ml; 8, 10> CFU/ml; 9, 10' CFU/ml; 10, PCR-negative control; 11, PCR-positive control. (B)

Corresponding melting curve analysis represented by number of fluorescence units versus temperature.

Table 1. Sensitivity of detection of V. vulnificus from seeded oyster tissue homogenate following 5 h*

Sample Comen(CFU/g) CtValue Melting temp(C)

1 107 20.58+0.06 84.60+0.02

2 10° 23.68+0.07 84.60:0.02

3 10° 27.4240.12 84.60+0.03

4 10* 30.50+0.09 84.3640.15

5 10° 32.08+0.05 84.36+0.17

6 10° 32.64+0.12

7 10" 32.4840.08
8(positive control) 18.97+0.11 84.56+0.06
9(negative control)® 32.48+0.07 76.324+0.08

“The values aretstandard deviations for three independent experiments.

’Unseeded oyster tissue homogenate.
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