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Application of the B-lactamase (VPA0477) Gene for the Detection of
Vibrio parahaemolyticus by Polymerase Chain Reaction

Kwon-Sam Park*
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In this study, the pB-lactamase (VPA0477) gene was used as a new target for the PCR-based detection of Vibrio
parahaemolyticus. Primers specific for the B-lactamase (VPA0477) gene of V. parahaemolyticus, were designed and
incorporated into a PCR-based assay. The assay was able to specifically detect all of the 191 V. parahaemolyticus
strains tested, but did not result in amplification of 39 other Vibrio spp. and non- Vibrio spp. strains tested. The detec-
tion limit of the assay was 10 CFU of V. parahaemolyticus RIMD2210633 from pure culture broth. The B-lactamase
(VPA0477) gene-based assay developed in this study was sensitive and specific, and has great potential for the ac-
curate detection and identification of V. parahaemolyticus in seawater or seafood samples.
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Table 1. Bacteria strains used in this study

Strain Source

Vibrio spp.
V. aerogenes ATCC700797
V. aestuarianus ATCC35048
V. alginolyticus ATCC17749
V. anguillarum RIMD2202001
V. campbellii ATCC25920
V. carchariae ATCC35084
V. cholerae KCCM41626
V. diazotrophicus ATCC33466
V. fischeri NCIMB1281
V. fluvialis ATCC33809
V. furnissii ATCC35016
V. gazogenes ATCC29988
V. halioticoli IAM14598
V. harveyi ATCC14126
V. hollisae JCM1284
V. mimicus ATCC33653
V. natriegens ATCC14048
V. nigripulchritudo ATCC27043
V. ordalii CIP103205
V. orientalis ATCC33934
V. parahaemolyticus RIMD2210633
V. parahaemolyticus (191) Isolates™
V. pectenicida CIP105190
V. pelagius NBRC15639
V. proteolyticus ATCC15338
V. rumoiensis ATCC35023
V. splendidus ATCC33125
V. tubiashii ATCC19109
V. vulnificus KCCM 41665

Other bacteria
Aeromonas hydrophila KCTC2358
Bacillus cereus KCCM40138
Citrobacter freundii KCCM11931
Enterobacter aerogenes KCCM12177
Escherichia coli KCCM11234
Listeria monocytogenes KCCM 40307
Photobacterium damselae ATCC33539
Salmonella choleraesuis KCCM11806
Salmonella typhimurium ATCC14028
Shigella sonnei KCTC2009
Staphylococcus aureus KCTC1927
Yersinia enterocolitica KCCM41657

Sources for the strains are as follows: American Type Culture
Collection (ATCC), Rockville, Md.; Collection de Bacteries de
I’Institut Pasteur (CIP), Paris, France; IAM Culture Collection
(IAM), Institute of Molecular and Cellular Biosciences, The Uni-
versity of Tokyo, Tokyo, Japan; Japan Collection of Microorgan-
isms (JCM), RIKEN, Saitama, Japan; Korean Culture Center of
Microorganisms (KCCM), Seoul, Korea; Korean Collection for
Type Cultures (KCTC), Deajeon, Korea; NITE Biological Re-
source Center (NBRC), National Institute of Technology and
Evaluation, Chiba, Japan; National Collections of Industrial and
Marine Bacteria, Ltd. (NCIMB), Aberdeen, United Kingdom; Re-
search Institute for Microbial Diseases (RIMD), Osaka University,
Osaka, Japan. * V. parahaemolyticus isolates from 16 clinical and
175 environmental samples.
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Fig. 1. Nucleotide sequence alignment of the VPA0477 gene of V.
parahaemolyticus, Vibrio sp. EX25, Vibrio sp. EJY3, V. harveyi,
V. harveyi ATCC BBA-1116, V. campbellii ATCC BAA-1116, and
V. alginolyticus NBRC15630. Nucleotides identical to those of V.
parahaemolyticus are indicated with dots. Primer sets (VPA0477-F
and VPA0477-R) are indicated by the arrows.
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Fig. 2. Agarose gel electrophoresis of V. parahaemolyticus-specific
DNA products amplified in PCR using primer set VPA0477-F and
VPA0477-R.

M, 100 bp DNA ladder; lane 1, RIMD2210633; lane 2,
RIMD2210050; lane 3, RIMD2212010; lane 4, RIMD2210875;
lane 5, RIMD2210877; lane 6, environmental strain 15; lane 7,
environmental strain 33; lane 8, environmental strain 40; lane 9,
environmental strain 77; lane 10, environmental strain 113.
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Fig. 3. Agarose gel electrophoresis of Vibrio spp. and non- Vibrio
spp. DNA products amplified in PCR using primer set VPA0477-F
and VPA0477-R. M, 100 bp DNA ladder; lane 1, V. aerogene; lane
2, V. aestuarianus; lane 3, V. alginolyticus; lane 4, V. anguillarum,
lane 5, V. campbellii; lane 6, V. carchariae; lane 7, V. cholerae;,
lane 8, V. diazotrophicus; lane 9, V. fischeri; lane 10, V. fluvialis,
lane 11, V. furnissii; lane 12, V. gazogenes; lane 13, V. halioticoli,
lane 14, V. harveyi; lane 15, V. hollisae; lane 16, V. mimicus; lane
17, V. natriegens; lane 18, V. nigripulchritudo; lane 19, V. ordalir,
lane 20, V. orientalis; lane 21, V. parahaemolyticus; lane 22, V.
pectenicida; lane 23, V. pelagius; lane 24, V. proteolyticus; lane 25,
V. rumoiensis; lane 26, V. splendidus; lane 27, V. tubiashii, lane
28, V. vulnificus; lane 29, Aeromonas hydrophila; lane 30, Bacillus
cereus; lane 31, Citrobacter freundir, lane 32, Enterobacter aero-
genes; lane 33, Escherichia coli; lane 34, Listeria monocytogenes;
lane 35, Photobacterium damselae; lane 36, Salmonella cholerae-
suis; lane 37, Salmonella typhimurium; lane 38, Shigella sonnei,
lane 39, Staphylococcus aureus; lane 40, Yersinia enterocolitica.
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Fig. 4. Agarose gel electrophoresis of DNA products amplified
from V. parahaemolyticus RIMD2210633 in PCR assay using
VPA0477 primers. M, 100 bp ladder marker; lane 1, 1.0x10° CFU;
lane 2, 1.0x10% CFU; lane 3, 1.0x10"' CFU; lane 4, 1.0x10° CFU.

a1 B8}l 1o w(No et al., 2011), O-serogroup=- 4 0.2
3} PCR assay©] 23t A% A% == 1.0ng 0|2kl 213k
QItH(Chen et al., 2012). E3F o215 53 22 3F PCR assay
9] A& F4 5=+ 10 colony forming unit (CFU) &cial B
1% o] QItH(Wei et al., 2014). V. anguillarum 2| 73-%-, rpoS2]
{AAE A 07 1= PCR assayol| 4] A5 944 DNA
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(Kim et al., 2008).
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= 7129 2kt fAkgE Auto|tH(Wei et al., 2014).

AR S 2 B-lactamase (VPA0477) F-HAE 34 02 PCR
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He| ok gl 1259] BB He| &9 AldtoA= 42 S
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