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Abstract: Vibrio alginolyticus is one of the important pathogens, especially found in
bivalve mollusks and food poisoning in humans. The severity of food poisoning is
directly proportional to the virulence genes of V. alginolyticus. Tdh-Related Hemolysin
(trh) and Thermostable Direct Hemolysin (tdh) genes have an important place among
the virulence genes found in V. alginolyticus. In this research, 17 V. alginolyticus were
isolated from 17 orders (80.95%) of 21 sets of black mussels (Choromytilus
Meridionalis) samples purchased from local divers in Izmir and Balikesir regions. While
trh gene was detected in 7 (42.17%) of 17 isolates, tdh gene was found in 6 (35.29%)
and both trh and tdh genes were found in 2 (11.76%) isolates; no trh or tdh gene was
found in 2 isolates (11.76%). The results of the study are also important in terms of
public health. Black mussel is a product that is mainly consumed in coastal areas in
Turkey and is mostly sold uncontrolled by mussel sellers. Vibrios with virulence genes
can cause food poisoning, especially in summer. In addition, V. alginolyticus may be a
tdh-trh reservoir for other vibrio species. To clarify this, more detailed research should
be done with other vibrio species and other bivalve species.

Keywords

e Vibrio alginolyticus
e Black mussel

o trh

e tdh

e Turkey

Ozet: Vibrio alginolyticus, 6zellikle cift kabuklu yumusakgcalarda bulunan ve insanlarda
gida zehirlenmesine neden olan 6nemli patojenlerden biridir. Gida zehirlenmesinin
siddeti, V. alginolyticus'un viriilans genleri ile dogru orantilidir. V. alginolyticus’ ta tespit
edilmis virulans genler iginde Tdh-iliskili Hemolizin (trh) ve Termostabil Direkt
Hemolizin (tdh) genleri 6nemli bir yer tutar. Bu galismada, Izmir ve Balikesir
yorelerindeki yerel dalgiclardan satin alinan 21 takim (Her takimda yiiz civarinda midye
olmak tizere) kara midye (Choromytilus Meridionalis) numunesinin 17 takimindan
(%80,95) 17 adet V. alginolyticus izole edildi. On yedi izolatin 7’sinde (%42,17) trh
geni, 6’sinda (%35,29) tdh geni, 2’sinde (%11,76) hem trh hem tdh geni bulunurken; 2
izolatta (%11,76) trh ya da tdh geni tespit edilmedi. Calisma sonuglar1 halk saglhigi
acisindan da 6nemlidir. Kara midye, Tiirkiye’de agirlikli olarak kiy1 bolgelerde tiiketilen
ve c¢ogunlukla kontrolsiiz olarak seyyar midyeciler tarafindan satilan bir {rlindiir.
Virulans genlere sahip vibriolar 6zellikle yaz aylarinda gida zehirlenmeleri meydana
getirebilir. EK olarak, V. alginolyticus, diger vibrio tiirleri igin tdh-trh rezervuari olabilir.
Bunu netlestirmek igin diger vibrio tiirleri ve diger ¢ift kabuklu tiirleri ile daha detayli
arastirmalar yapilmalidir.
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1. INTRODUCTION

Vibrio alginolyticus is one of the most widespread Vibrio spp. to be found in seawater, bottom of the
sea, fish, bivalve and can keep its virulence under adverse conditions (Benkahla et al., 2007; Covazzi et
al., 2008; Karim et al., 2018). This microorganism causes conjunctivitis, wound infections, and
gastroenteritis in humans (Osorio and Klose, 2000; Tiirk et al., 2011; Weils and Wendy, 2012).
Pathogenicity is closely related to virulence genes (Hentschel et al., 2000; Zhangx and Austin, 2005;
Chewdhury and Chewdhury, 2015). tdh-related hemolysin (trh) and thermostable direct hemolysin (tdh)
genes are the notable virulence features in V. alginolyticus (Reina et al., 1995). After rupture of the
erythrocyte membranes, hemolysis occurs and hemoglobin is released (Lida et al., 1997; Bej et al.,
1999). Haemolysins are maked by many different microorganisms (Vibrio spp., Pseudomonas spp.)
(Lida and Honda, 1997). Numerous studies claim that hemolysins are involved in disease pathogenesis
(Osorio et al., 2000; Stalin and Srinivasan, 2016).

Vibrio alginolyticus is an important pathogen in marine aquaculture in South Asia and Europe (Lopes
etal., 1993; Balebona et al., 1998). The detection of V. alginolyticus with pathogenic genes from bivalve
is also notable for human health. Because bivalves are often eaten raw, salted, and undercooked (Elliott
etal., 1992).

Although cases of food poisoning due to V. alginolyticus have been reported worldwide, there is
limited information on virulence genes with these isolates. tdh and trh genes mostly were detected in V.
cholerae and V. parahaemolyticus (Tada et al., 1992; Xie et al., 2005, Gonzalez-Escalona et al., 2006;
Gutierrez West et.al. 2013). And there are only a few studies on tdh (Gargouti et al., 2015) and trh
(Gonzales-Escolana et al., 2006, Avsever, 2016) genes in V. alginolyticus available. Avsever (2016)
found that trh positive V. alginolitycus isolates in bivalve molluscs in the Balikesir and Ayvalik regions
between 2007 and 2010. However, there is no report for tdh positive V. alginolitycus from bivalve
mollusks in Turkey.

This study aims to fix the trh, tdh genes of V. alginolyticus isolates obtained from black mussel
located in Turkey, to take attention the potential virulence gene transfer between other Vibrio species
and V. alginolyticus, and to note that V. alginolyticus is an important foodborne bacteria.

2. MATERIAL and METHODS

In this study, 21 black mussels (Choroytilus meridionalis) sampling were performed by local divers
in Izmir (n=15) and Balikesir (n=6) Provinces. 100 mussel (relatively small) samples were taken in each
sampling. Sample collection took place from 1 May to 31 August 2018, when shellfish collection was
not prohibited. The mean water temperature during the sampling seasons was 21°C +2. The samples
were delivered to the laboratory by a special car, in a cold chain, and quickly.
2.1. Bacterial isolation

In this study, isolation of V. alginolitycus was done in accordance with TS/TS ISO 8914 standard
(1998). Each group of mussels was accepted as a sample. The mussel groups were crushed in separate
sterile mortars and homogenized. 25 g of sample for each group from the homogenate was weighed and
used in the bacteriological study. For pre-enrichment, 25 g of the homogenate from mussels in each
sampling were placed in peptonized water containing 225 ml of 3% NaCl and incubated at 37 ° C for
18-24 hours. In line with the pre-enrichment medium, the line was plated with TCBS (Thiosulfate Citrate
Bile Sucrose) agar. After incubation at 37 ° C for one day, DNA extract was obtained from the four
yellow-colored colonies (2-3 mm in diameter), with flagellar moving, oxidase-positive, Gram-negative
rod.
2.2. DNA isolation

DNA extraction was performed from the isolates (ATCC 17749, V. alginolyticus; ATCC 19264,
Vibrio anguillarum; V. parahaemolyticus isolates positive for trh and tdh and 17 V. alginolyticus
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suspicious isolates with a commercial DNA isolation kit (High pure, Germany) in accordance with the
user manual.
2.3. Confirmation of V. alginolyticus isolates with PCR

In the confirmation of the isolates, the target gene was selected as gyrB and used the PCR method
specified by Luo et al. (2008). ATCC 17749, V. alginolyticus was performed as the positive bacteria. V.
anguillarum ATCC 19264 (568 bp.) was performed as the negative control. The primer sequences were
presented in Table 1. The PCR formation was used in a 25 ul quantity containing 10x PCR buffer (2.50
ul), Tag DNA polymerase enzyme (5 U/ul) (0.40 pl) (MBI, Fermantas), 5 ul bacteria DNA, 50 mM
MgCl; (1.25 ul), 0.4 uM Alg F1 (2 pl), 0.4 uM Alg R1 (2 pl), 10 mM dNTPs (dATP, dCTP, dGTP,
dTTP) (0.63 ul) and 11.22 ul non-nuclease water. The amplification procedure occurred of an initial
denaturation at 94°C for 4 min, 32 cycles of denaturation at 94°C for 30 s, annealing at 64°C for 30 s,
extension at 72°C for 1 min, and a final extension at 72°C for 8 min. After PCR amplification, 4 pl of
each product was added into 1.0% agarose gel, and electrophoresis was performed. Bands were
visualized with designated equipment as 568 bp. As DNA size markers, 100 DNA Ladder (MBI,
Fermentas) was performed.

Table 1. gyrB primers.

5’-CATCGTCGCCTGAAGTCG CTGT -3’ (AlgR1),

gyrB primers (Luo et al. (2008) 5. TCAGAGAAAGTTGAGCTAACGATT-3’ (AlgF1).

2.4. Detection of tdh and trh genes using PCR

DNA samples from 17 V. alginolyticus isolates were researched separately (PCR 1 and 2) for tdh and
trh genes with PCR. PCR studies were used with the primer pairs (in Table 2) according to the method
reported by Cohen et al., 2007. V. parahaemolyticus isolates previously found positive for trh and tdh
by Terzi et al., 2009 were performed as positive bacteria. Distilled water was performed as a negative
control. Master-mix occurred 5 pl genomic DNA, 10x PCR buffer (2.50 ul), 50 mM MgCl; (1.25 ul),
10 mM dNTPs (dATP, dCTP, dGTP, dTTP) (0.63ul), 5 uM TRH-L primer (2.0 ul), 5 uM TRH-R primer
(2.0 ul), Tag DNA polymerase (5 units/pl) (0.40 ul) (MBI, Fermantas), 11.22 ul non-nuclease water for
PCR 1 (trh); 5 ul genomic DNA, 10x PCR buffer (2.50 ul), 50 mM MgCl, (1.25 ul),10 mM dNTPs
(dATP, dCTP,dGTP, dTTP)(0.63 ul), 5 uM TDH-L primer(1 ul), 5u M TDH-R primer (1 ul), Tag DNA
polymerase (5 U/ul)(0.40 ul) (MBI, Fermantas), 13.22 pl non-nuclease water for PCR 2 (tdh). The
reactions (PCR 1, 2) performed with an automated thermocycler were as follows: Initial denaturation at
94°C for 5min., followed by 40 cycles of denaturation at 94°C for 30 s., primer annealing at 58°C for
45 s. and primer extension at 68°C for 75 s. A final extension was performed at 68°C for 7min. PCR
end-products were separated by electrophoresis on 2% (wA) agarose gel (1 hour, 75 volts) was
performed. As a DNA size marker, 100 DNA Ladder (MBI-Fermentas) was used. Bands were observed
with suitable equipment as 250 and 373 bp.

Table 2. trh, tdh primers.

5’-GGC TCA AAATGG TTA AGCG-3’ and
5’-CAT TTC CGC TCT CAT ATGC-3’
5’-CCATCT GTCCCT TTT CCT GC-3” and
5’-CCA AAT ACATTT TAC TTGG-3’

trh primers (Cohen et al., 2007)

tdh primers (Cohen et al., 2007)

3. RESULTS
Vibrio alginolyticus was isolated from 17 of (80.95 %) sampling of black mussels. Six isolates (35.29
%) for tdh gene, 7 isolates (42.17 %) for trh gene, two isolates (11.76 %) for trh and tdh genes were
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found positive. Two isolates (11.76 %) were negative for trh and tdh genes. Results are shown in Scale
3 and Figure 1,2,3.

Table 3. Results of the gyrB, tdh and trh positive V. alginolyticus isolates.

Black gyrB positive V. trh positive (only) tdh positive tdh-trh positive tdh-trh negative
mussel alginolyticus V. alginolyticus (only) V. V.alginolyticus V. alginolyticus
groups (80.95 %) (42.17 %) alginolyticus (11.76 %) (11.76 %)
(35.29 %)
21 17 6 7 2 2

Figure 1. Confirmation of gyrB gene-positive V. alginolyticus isolates. Line 1: Negative control ATCC 19264,
Vibrio anguillarum. Line 2: ATCC 17749, V. alginolyticus, Positive control,568 bp. Line 3-8: Isolates, 568 bp.
M: Marker, 100 bp.

Figure 2. Detection of trh gene in V. alginolyticus isolates. Line 1: trh positive control (Terzi and Biiyiiktanir,
2009), 250 bp. Line 2, 3, 4: trh positive isolates, 250 bp. Line 5: Negative control distilled water.
M: Marker 100 bp.
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Figure 3: Detection of tdh gene in V. alginolyticus isolates. Line 1: tdh positive control (Terzi, Bliyiiktanir and
Yurdusev, 2009), 373 bp. Line 2-5: tdh positive isolates. Line 6: Negative control distilled water.
M: Marker 100 bp.

4. DISCUSSION

In this study, Vibrio alginolyticus was isolated from 17 of (80.95 %) sampling of black mussel. Seven
isolates (42.17 %) for trh gene, six isolates (35.29 %) for tdh gene, and two isolates (11.76 %) for trh
and tdh genes were found positive.

In the literature, there are studies on Vibrio parahaemolyticus, which has trh - tdh genes isolated
from mussels but there are few studies (Gonzalez-Escalona et al. 2006; Avsever, 2016) on investigating
trh - tdh genes in V. alginolyticus bacteria isolated from mussels. So it does not seem possible to make
a healthy comparison of isolation rates. Gargouti et al. (2015) isolated V. alginolyticus from two (20 %)
of five Mantis Shrimp (Oratosquilla oratoria) samples collected from markets and found positive for
the tdh, trh and tox-R genes from one (50%) of two isolates. In our study, while the isolation rate of V.
alginolyticus was higher (80.95 %); trh (42.17 %) and tdh (35.29 %) rates were found to be relatively
similar. The high isolation rate in Gargouti et. al (2015) may be due to the small number of samples
used. On the other hand, Mustapha et al. (2012) isolated V. alginolyticus at a rate of (70 %) from
shellfish, which is consistent with our study (80.95 %).

Avsever (2016) found trh positive V. alginolyticus (13.04 %) in the same region (Agean sea)
between 2007-2010 from different bivalve mollusk species in Turkey. But tdh positive V. alginolyticus
isolates were not reported. In this study, the trh positivity rate in the same region was found to be 42.17
%. This may be because the trh gene frequency is on the rise among Vibrio species. On the other hand,
while tdh was not found in the study (Avsever, 2016), tdh positivity was found at a rate of 35.29 % in
this study. This may suggest the transfer of tdh from other vibrios (especially V. parahaemolyticus) to
V. alginolyticus (Gonzalez-Escalona et al. 2006). However, further studies are needed before these can
be said. Except for Avsever (2016), in Turkey, Terzi et al. (2009) noted tdh-trh positive V.
parahaemolyticus in mussels from the Black Sea coast of Turkey.

Some studies have reported V. alginolyticus isolate carries virulence genes derived from other Vibrio
species (Boyde et al., 2000). In America, during aV. parahaemolyticus outbreak, isolated V.
alginolyticus which possessed and expressed a trh gene with 98% homology to the trh2 gene of V.
parahaemolyticus (Tada et al., 1992). V. alginolyticus and V. parahaemolyticus are highly
homogeneous, with 9948 and 6147% similar nucleotides respectively (Osorio et al., 2000), especially
because these two bacteria can exchange more often genetic material and can make each other trh-tdh
genes in terms of the positive.

However, although there are common virulence genes between V. alginolyticus and V.
parahaemolyticus and and V. alginolyticus might have a different virulence gene system and different
pathogenic mechanism compared with V. parahaemolyticus although adhesion and hydrolytic activities
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are also essential parameters for the infection and disease symptoms because of V. alginolyticus
(Balebona et al., 1995).

Black mussels are eaten mainly in the Mediterranean and Aegean coastal regions of Turkey. This
product, which is mostly sold uncontrolled by mobile mussels, poses a great danger, especially in the
summer months. For this reason, the results of the study are also important in terms of public health. In
addition, V. alginolyticus can be the tdh-trh reservoir for other Vibrio species. More detailed research
with other vibrio species and other bivalve species should be done to clarify these.
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