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Abstract: Two multiplex polymerase chain reaction (PCR) assay systems were developed to detect 11 common virulence-related Vibrio
parahaemolyticus (V. parahaemolyticus) genes (toxR, collagenase gene, toxS, trh, tdh, tih, UreR, FlaA, ompW, AspA, and fur). The two systems
were gpplied to investigate the distribution of these virulence genes in 248 strains of V. parahaemolyticus isolated from the environment and
aquatic produds. The results showed that FlaA, encoding flagellin protein; ompW, encoding the outer membrane protein; and fur, encoding the
ferric uptake regulator were the most widely distributed (100%) genes, followed by the alkaline serine protease gene, AspA (99.60%). Genes
with > 90% distribution included collagenase gene; tlh, encoding the thermolabile hemolysin; and the virulence regulatory genes, toxR and toxsS,
and tlh and toxR possessed similar distribution. The urease encoding UreR was distributed a a very low level (1.21%), while the thermostable
direct hemolysin gene, tdh and the thermostable related hemolysin gene, trh were not detected in any of the 248 V. parahaemolyticus strains. The
multiplex PCR assays established in this study can be kconsidered as a rapid and efficient method to investigate the distribution of virulence
genes, which can provide data for virulence research and ris assessment regarding V. parahaemolyticus.
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Fig.1 Result comparison of Pool 1 multiplex PCR andsingle PCR
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Fig.2 Result comparison of Pool 2 multiplex PCR andsingle PCR
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Fig.3 Spedificity evaluation of Pool 1 and Pool 2 multiplex PCR
systems

Note: Lane 1~8: Pool 1 mulktiplex PCR. Lane 9~16: Pool 2
multiplex PCR. Lane 1, Vibrio parahaemolyticus P28; lane 2, Listeria
monocytogenes (ATCC19111); lane 3, Escherichia coli (ATCC25922);
lane 4, Staphylococcus aureus (ATCC43300); lane 5, Salmonella
typhimurium (ATCC14028); lane6, Bacillus subtilis (AT CC6633); lane
7, Bacillus cereus (ATCCL11778); lane 8, Campylobacter jejuni
(ATCC33291); lane 9, Mbrio parahaemolyticus P28; lane 10, Listeria

monocytogenes (AT CC19111); lane 11, Escherichia coli (ATCC25922);

lane 12, Staphylococcus aureus (AT CC43300); lane 13, Salmonella
typhimurium (ATCC14028); lane 14, Bacillus subtilis (ATCC6633);
lane 15, Bacillus cereus (ATCC11778); lane 16, Campylobacter jejuni
(ATCC33291).
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Fig.4 Sensitivity evaluation of Pool 1 multiplex PCR system

Note: JKiE1-8: BRI A10%10" CFUML ; The
concentration of Vibrio parahaemolyticus P28 gradiented from 108~10!
CFU/mL: kane 1, 10° CFUMmL; lane 2, 10" CFU/mL; lane 3, 10°
CFU/mL; lane 4, 10° CFU/mL; lane 5, 10* CFU/mL; lane 6, 10°
CFU/mL; lane 7, 10? CFU/mL; lane 8, 10' CFU/mL
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Fig.5 Sensitivity evaluation of Pool 2 multi plex PCR system
Note: »kid 1~8: E@REARA H 108~10' CFU/mL; The
concentration of Vibrio parahaemolyticus P28 gradiented from
108~10' CFU/mL: lane 1, 108 CFU/mL; lane 2, 10" CFU/mL; lane
3, 10° CFU/mL; lane 4, 10° CFU/mL; lane 5, 10 CFU/mL; lane 6,
10® CFU/mL; lane 7, 10> CFU/mL; lane 8, 10 CFU/mL.
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Table 2 Distribution of Vi rulence-related genes among Mbrio parahaemol yti cus strains
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Fig.6 Multiplex PCR amplification of \i rulence-related genes of
\ibrio parahaemolyticus (Pool 1)

Note: Lane 1, WP118; lane 2, VP119; lane 3, VWP120; lane 4,
VP121; lane 5, VP122; lane 6, VP123; lane 7, \WP124; lane 8, WP 125;
lane 9, VP126; lane 10, VWP127; lane 11, VVP131; lane 12, VWP132; lane
13, positive control P28; lane 14, positive control P129; lane 15,

negative control.
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Fig.7 Multiplex PCR amplification of Vi rulence-related genes of
\ibrio parahaemolyti cus (Pool 2)

Note: Lane 1, VWP118; lane 2, VP119; lane 3, VWP120; lane 4,
VP121; lane 5, VP122; lane 6, VP123; lane 7, \WP124; lane 8, \WP125;
lane 9, VP126; lane 10, VWP127; lane 11, VVP131; lane 12, VWP132; lane
13, positive control P28; lane 14, positive control P129; lane 15,

negative control.
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