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CASE REPORT OLGU SUNUMU

Observation of Vibrio mediterranei (Pujalte and Garay 1986) / Vibrio shiloi
(Kushmaro et al. 2001) bacteria from skin ulcers of the cultured sea
cucumber Holothuria poli (Delle Chiaje, 1823)

Kulturu yapilan Holothuria poli (Delle Chiaje, 1823) turu deniz hiyarinin deri
ulserlerinden Vibrio mediterranei (Pujalte ve Garay 1986) / Vibrio shiloi
(Kushmaro vd. 2001) bakterisinin gozlenmesi
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Abstract: Skin ulcer syndrome is frequently reported as a serious disease affecting the health, growth and mortality of stocks in sea cucumber aquaculture.
In this study, bacteria isolated predominantly from skin ulcers of sea cucumber Holothuria poli (Delle Chiaje, 1823), a new candidate for aquaculture in the
Mediterranean, were investigated. Morphological and biochemical tests, and molecular analysis methods were used to examine the dominant bacteria in the
lesions of H. poli showing skin ulceration, peristome tumour and visceral ejection symptoms in rearing tanks. Present study is the first report for isolation and
identification of Vibrio mediterranei (Pujalte and Garay 1986) (called also Vibrio shiloi Kushmaro et al. 2001) as a predominant gram-negative bacterium in
the skin ulcers of H. poli. Reference data provided from the present study would lead to understand possible major pathogens causing skin ulceration
syndrome and is crucial for the prophylaxis and treatment of such disease in holothuriculture.
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Oz: Deri iilseri sendromu deniz hiyari yetistiriciliginde stoklarin sagligini, bilyiimesini ve 8liim oranini etkileyen ciddi bir hastalik olarak siklikla rapor
edilmektedir. Bu calismada, Akdeniz'de yetistiricilik igin yeni bir aday olan Holothuria poli (Delle Chiaje, 1823) turti deniz hiyarinin deri ilserlerinden baskin
halde izole edilen bakteriler incelenmigtir. Yetistirme tanklarinda deri Ulseri, peristomal tiimér ve badirsak ¢ikarma semptomlari g6steren deniz hiyarlarinin
deri lezyonlarindaki dominant bakterileri incelemek amaciyla morfolojik ve biyokimyasal testler, ve molekiiler analiz yontemleri kullaniimistir. Bu calisma, H.
poli'nin cilt Ulserlerinde dominant gram-negatif bir bakteri olarak Vibrio mediterranei (Pujalte ve Garay 1986) 'nin (Vibrio shiloi Kushmaro vd. 2001 olarak da
adlandirilir) izolasyonu ve tanimlanmasi konusunda ilk rapordur. Bu ¢alismadan saglanan referans veriler, deri tlseri sendromuna neden olan olasi baskin
patojenlerin anlagiimasina yardimei olurken deniz hiyar kiiltirinde bu tir hastaliklarin 6nlenmesi ve tedavisi icin yol gésterici olmasi yoninden 6nemlidir.

Anahtar kelimeler: Bakteri, Holothuria poli, deniz hiyar yetistiriciligi, deniz hiyari, deri tlseri sendromu, Vibrio mediterranei, Vibrio shiloi

INTRODUCTION

Sea cucumbers in all seas of the world, are in high
demand and commercially exploited, particularly for food,
cosmetics, and medical usage mainly by Far-East countries
(Sicuro and Levine, 2011). Sea cucumber farming is reported
as one of the fastest-growing aquaculture industries (Conand
et al., 2014). Nearly fifteen species and more than 176 500
tons (FAO, 2021) of sea cucumbers are produced in
holothuriculture facilities particularly in China, Russian
Federation Indonesia, Sri Lanka, Malaysia, Korea,
Madagascar, Vietnam, New Caledonia, Zanzibar and Japan
(Sicuro and Levine, 2011). Moreover, the temperate sea
cucumber species like Holothuria tubulosa (Gmelin 1788),
Holothuria poli (Delle Chiaje 1823), Holothuria forskali (Delle
Chiaje, 1823), Holothuria arguinensis (Koehler and Vaney,

1906) and Holothuria mamata (Grube 1840) in the Atlantic
and Mediterranean Sea are new candidates close to the
commercial production level (Dominguez-Godino et al., 2015,
Tonn et al., 2016, Tolon, 2017, Dominguez-Godino and
Gonzélez-Wangiiemert, 2018, Rakaj et al., 2018, Rakaj et al.,
2019).

The diseases of sea cucumbers that lead to mass
mortality and significant economic loss in production farms
are getting more important as a major factor limiting
productivity (Li et al., 2012). Skin ulceration syndrome is the
most critical disease among all, which is responsible for 95%
of deaths in sea cucumber rearing tanks (Deng et al., 2009).
The high infective disease has symptoms like decolorization
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of the skin, increased viscous mucus and lesions primarily
formed on the mouth and cloacal openings of sea cucumbers.
Becker et al., (2004), who first named this infection as “Skin
Ulceration Syndrome”, isolated and identified Vibrio sp.,
Bacteroides sp. and a-Proteobacterium type bacteria from the
skin lesions of H. scabra by microscopic and biomolecular
techniques. Vast majority of studies about skin ulceration
syndrome are reporting various species of Vibrio genus as
pathogenic bacteria in high-commercial sea cucumbers like
H. scabra, Apostichopus japonicus (Selenka, 1867), and
Isostichopus fuscus (Ludwig, 1875) (Wang et al., 2005, Ma et
al., 2006, Wang, 2006, Zhang et al., 2006, Deng et al., 2008,
Deng et al., 2009, Liu et al., 2010). However, it has been
reported that Vibrio type bacteria isolated from skin lesions
make the diagnosis and treatment of diseases difficult by
hosting more than one strain according to sea cucumber
species (Lane and Birkbeck, 1999; Choquet et al., 2003).

Vibrio mediterranei (former synonym for V. shiloi) are
bacteria of the genus Vibrio isolated from bivalve populations,
including oysters and mussels (Tarazona et al., 2014) and
reported to cause significant mortality in other marine species
(Kushmaro et al., 2001). Vibrio shiloi, first seen as the
causative agent of bleaching disease of coral Oculina
patagonica along the Israeli coastline, was later identified as a
synonym for Vibrio mediteranei (Thompson et al., 2001).

There are limited or no studies on skin ulceration
syndrome with sea cucumber species, particularly candidate
for holothuriculture. However, case observations and mortality
in breeding studies suggest that this disease affects these
species as well as commercial ones. H. poli a recent
candidate for Mediterranean aquaculture, is one of these
species which suffer from the skin ulceration syndrome in
rearing conditions.

In this paper, predominant strains associated with the skin
ulceration syndrome of the Mediterranean Sea cucumber, H.
poli were addressed for the first time. Therefore, bacteria
isolated from the skin lesions of H. poli reared in aquaculture
tanks were identified and characterised by using
morphological and biochemical tests, and 16S rDNA gene
sequence analysis in order to analyse the physiological and
biochemical characteristics of the predominant strains.
Reference data provided from the present study would help to
understand possible pathogen bacteria associated with the
skin ulceration syndrome and crucial for the prophylaxis and
treatment of such disease in holothuriculture.

MATERIAL AND METHODS

Sampling and physiologic — biochemical
characterization of the bacteria

Adult sea cucumber H. poli individuals (92 + 2.4 g)
showing symptoms of skin ulceration, peristome tumescence,
visceral ejection or in moribund condition were collected from
the rearing tanks of the aquaculture facility in Ege University,
Faculty of Fisheries, Urla Research Unit (Izmir, Turkey). The

water parameters in recirculating aquaculture system were
22-26 C°, 38-40 ppm salinity, 6.8-7.0 ppm dissolved oxygen
and 8,00 pH.

Tissue samples were taken from the skin lesions, mucous
and coelomic fluid of 15 dissected sea cucumbers under
sterile conditions. In order to prevent the external
contamination of the samples by microorganisms and aquatic
microflora, the skin of the sea cucumbers and the tools were
treated by 98% ethanol, prior to sampling. Samples were
streaked onto the Tryptone Soy Agar (TSA, Oxoid-CM0131)
containing 1.5 % NaCl (w/v) and Thiosulphate-Citrate-Bile
Salt-Sucrose agar (TCBS, Difco). All cultures incubated at 25
+ 2 °C for 24 - 48 hours. Following the incubation period, the
suspected colonies (yellow and green) selected and streaked
onto TCBS agar to ensure the purity of the culture.
Morphologic and biochemical tests like cytochrome oxidase,
resistance to 0/129 (10 ug), gram staining, catalase, Triple
Sugar Iron Agar (TSI), Voges-Proskauer (VP), citrate
utilization, indole production, gelatinase, ONPG and
decarboxylase of amino acids were performed to identify the
selected culture (Bergey et al., 1939, Alsina and Blanch,
1994). Phenotypic characterization of the isolate was
performed by API 20 E Identification Strip (Bio Merieux).

DNA extraction, PCR amplification and sequencing

DNA was performed from pure cultures of the bacteria
using Roche High Pure PCR Template Preparation kit
according to the manufacturer's instructions. Amplification of
the 16S rDNA gene fragments were achieved using universal
16S rDNA bacterial primers: 27F (5"
AGAGTTTGATCCTGGCTCAG-3') and  1492R (5
TACGGCTACCTTGTTACGACTT-3) and Taq DNA
polymerase kit (HelixAmpTM). PCR was conducted in 50 pl
reaction volumes containing 1pl of each primer, 1l of each
dNTP, 5 pl 10x Taq polymerase buffer, 10 pl 5x Tune-Up
Buffer, 1.25 units of Taq polymerase, 5 pl DNA, and
molecular grade water. PCRs were run on SimpliAmp
Thermal Cycler (Applied Biosystem), with initial denaturation
at 95 °C for 2 minutes, followed by 35 cycles of 95 °C for 20
seconds, 53 °C for 40 seconds, and 72 °C for 90 seconds.
The final elongation step performed at 72°C for 5 min. PCR
products were electrophoresed in a 1 % agarose gel in
1xTris-borate-EDTA (TBE) buffer stained with GelRed. The
PCR amplification products were purified and sequenced by
AltigenBio Laboratories (lzmir, Turkey). The sequencing
reactions were performed using an ABI 3730 DNA analyser
(Applied Biosystem).

Sequences were assembled using the BioEdit 7.0.5.2
(Hall, 1999) and consensus sequence was compared with
other bacterial 16S rDNA sequences for DNA similarity in the
GenBank database of the National Centre for Biotechnology
Information (NCBI) by the nucleotide Basic Local Alignment
Search Tool (BLAST) searches.
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RESULTS
Symptomatic observation

Symptomatic observations in sea cucumber rearing tanks
showed similar signs of disease in all sea cucumbers with
skin ulceration disease. The symptoms characterized as
anorexia, constipation, loss of adhesion ability to the
substrates and inertia in very early stages of the disease. The
body colour returns to matte palish brown and lost its

vibrancy. Dense increase in viscous mucous secretion
covering the whole-body surface was the most characteristic
sign related with the skin ulceration syndrome. Ulcer spots
were appeared primarily on the mouth and cloacal openings
and spread to the various parts of the body. In mid stages,
infected sea cucumbers became motionless, stop feeding
completely and eviscerated their viscera. The body wall
became flat and extremely soft without any muscular
response to physical contact (Figure 1).

Figure 1. Arrows indicated lesions on the skin; A: healthy sea cucumber; B: early stage of ulceration close to cloacal opening; C: viscous
mucus covering the whole-body wall and lesion patches close to mouth; D and E: ulceration on body wall; F: ulceration on whole

body

The last stage of the disease characterised by extreme
mucus secretion, dense white lesions covered the whole
body, mass erosion of body wall and death within 3 to 5 days.
Symptoms are observed on several sea cucumber individuals
in various stages however, after the first appearance of the
disease, there was a rapid increase in the number of sea
cucumbers showing symptoms of the skin ulceration
syndrome.

Bacterial morphology and biochemical characters

Biochemical characterization was established by
detecting the dominant bacterial isolate in the streaking
results from the body tissues and coelomic fluid of the

infected sea cucumbers reared at 22-26 °C. It was
determined that the cultured bacteria were highly
homogenous and the isolated colonies in the TCBS agar were
yellow, round, and smooth, and the bacteria cells were gram-
negative. The reactions to indole, glucose, mannitol, sorbitol,
melibiose, sucrose, melibiose, amylose, oxidase and catalase
were positive; however, arginine dihydrolase, lysine
decarboxylase ornithine decarboxylase, citrate, H2S, urease,
Voges-Proskauer, gelatinase, inositol, rhamnose and
arabinose reactions were negative. Based on morphological
and biochemical analyses, the dominant bacterium isolated
from the skin ulcers of infected Holothuria poli was identified
as Vibrio mediterranei / Vibrio shiloi.
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Molecular analysis

The universal primers successfully amplified 1427 bp
fragment of the 16S rDNA gene fragment from one isolate. In
sequence similarity analysis using BLASTn tool, the
sequence of the present Vibrio species isolate showed 100%
the highest similarity with other V. mediterranei strains
(MN874182, MN843962, MN843755, HF541963, JQ409387,
MT860483, KX904712, MK452737.1, KM041189) and with
uncultured Vibrio sp. (MG554521) and 99.51% the minimum
similarity with Vibrio shiloi strain S0901 (HQ658895).

DISCUSSION

Skin ulceration syndrome is an important epidemic
infection that is the most common in sea cucumber
aquaculture. In  previous studies, Pseudoalteromonas
nigrifacien, Vibrio tapetis, Vibrio splendidus, Marinomonas
dokdonensi (Deng et al, 2008), Shewanella sp.,
Pseudoalteromonas tetraodonis (Liu et al., 2010), Vibrio
alginolyticus (Zhang et al., 2015), Aeromonas salmonda and
Aeromonas media (Wang et al., 2007) have been reported as
the bacteria isolated from the skin ulcers of infected sea
cucumbers in aquaculture tanks. Liu et al, (2010)
reported Pseudoalteromonas sp. and Pseudoalteromonas
tetraodonis as the pathogenic bacteria responsible for the
skin ulceration syndrome in experimental or naturally
infected Apostichopus  japonicus individuals, however, the
healthy Holothuria scabra adults used in the same study
failed to be experimentally infected with those bacteria. All
findings derived from those studies are indicating Vibrio
species, as the major pathogenic agent of skin ulceration
syndrome (Becker et al., 2004, Wang et al., 2005).

In the current study, Mediterranean-specific V.
mediterranei / V. shiloi were isolated for the first time from the
skin ulcers of H. poli, which suggests that the different
bacteria species would be effective in skin ulceration
syndrome among the geographical regions. Vibrio
mediterranei was first reported in 1992 (Pujalte et al., 1992) to
cause coral albinism but harmless to humans and animals.
However, this study revealed that the mentioned bacterium is
predominantly present in the skin ulcers of Holothuria poli and
would be susceptible from the disease.
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