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ABSTRACT

Lymphocystis disease (LCD) is the most frequently reported viral infection in sea bream
farms in the South Atlantic and Mediterranean regions. Therefore, in this study, the
presence of lymphocystis disease virus (LCVD) which is the causative agent of LCD was
investigated in sea bream (Sparus aurata) farm in the Aegean region. The 78 fish
samples, 40 of them showing fin/skin lesions characteristic to LCD and 38 fishes without
skin lesions were collected. Samples from skin lesions and spleen and livers were taken
from the fishes without skin lesions. The samples pooled were analyzed for the presence
of LCDV by SYBR-Green real time PCR. All samples were found to be positive by real time
PCR, but an amplification was seen only in 1 sample by conventional PCR. Sequence
analysis has indicated that nucleotide sequences were belong to capsid gene of LCDV. In
conclusion, this study shows that LCDV is present in Tirkiye and causes serious health
problems in sea bream in lzmir, Tirkiye. Screening of fishes for LCDV by real time PCR is
very crucial especially in fishes without skin lesions. Sequence analysis helps to
determine circulating strains and variants of the virus in Tirkiye.
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Introduction

Increase in World population and demand for animal
proteins have the pressure on production of animals
including fishery in the World as well as in Tirkiye.
Therefore, there is need to produce more but healthy

food for human and animal consumption with
minimized bacterial and viral infections in the
populations. For these hygienic facilities and
preventive measurements are necessary like

vaccination and monitoring for infectious agents in
aquaculture (Benkaroun et al., 2022).
There are two production methods in fishery
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industry; one of them is hunting and the other one is
breeding which is called Aquaculture. Aquaculture is a
fast-growing industry which has increased almost 12-
fold in the last 30 years, with an average annual
increase of 8.8 % worldwide (Ozrenk, 2023). Turkish
aquaculture is rapidly growing in recent years, ranking
among major producers in the World and the largest
producer among the non-EU and EU member
countries, together with Norway, UK, and Russia. In
2021, sea bream aquaculture has an important place
in the income from fisheries in Tilrkiye with a 31 %
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share and a contribution of $§ 637,187 to a total
finance. Sea basses and sea breams are the most
widely farmed species in marine waters in Tirkiye
(Yigit et al., 2024).

Gilthead sea bream (Sparus aurata), a member of
the Sparidae family, is naturally found in the
Mediterranean region and from the British Isles to
south Senegal. Tlrkiye, Greece and Spain are the main
producers, accounting for more than 70 % of the sea
bream production in the Mediterranean. (Borrego et
al., 2017b). Sea bream production reached 152
thousand tons in 2022. Mugla and izmir are at the top
of the list in marine farming and sea bream production
in Turkiye (WWF, 2021). Among other Sparidae
species, Gilthead Sea bream is the most important fish
species in Mediterranean aquaculture, providing good
growth performances and regular production
increases. However, health management remains one
of the most important problems in sea bream culture,
as diseases particularly viral infections can cause major
losses in commercial production (Borrego et al,,
2017a).

There are number of infectious agents which
affect sea bream health and production. Lymphocystis
disease (LCD) is the most frequently reported viral
infection in sea bream farms in the South Atlantic and
Mediterranean regions (Valverde et al., 2017).
Lymphocystis disease virus (LCDV) a member of the
Iridoviridae family, is the causative agent of
lymphocystis disease (LCD). The aetiological agent is
LCDV, a double-stranded DNA virus of cytoplasmic
replication with complex icosahedral particles ranging
from 130 to 300 nm in diameter, belonging to the
genus Lymphocystivirus. (Chinchar et al., 2011).

At present, complete genome sequences are only
available for 3 distinct isolates, LCDV-1, isolated from
European flounder Platichthys flesus (Tidona & Darai
1997), LCDV-China, collected from Japanese flounder
Paralichthys olivaceus (Zhang et al., 2004), and LCDV-
Sa, from gilthead seabream Sparus aurata (Lopez-
Bueno et al., 2016). According to the sequences of the
conserved viral major capsid protein (MCP), 9 different
genotypes have been proposed, with clustering
related to host species rather than geographic location
(Kitamura et al., 2006; Hossain et al., 2008; Cano et al.,
2010; Palmer et al., 2012; Labella et al., 2019)

LCD is a self-limiting disease causing hypertrophy
of fibroblastic cells in the connective tissue of fishes
characterised by the occurrence of whitish, reddish, or
grayish nodules of hypertrophic fibroblastic cells in the
dermis and sometimes in the viscera. These
hypertrophied cells, referred to as lymphocysts or
lymphocystis cells, are usually observed in the skin and

fins, but they have also been described in several
internal organs (such as the stomach, spleen, liver,
kidney, and heart). In sea bream, LCD-associated
lesions have been observed only in the skin and fins of
affected fish and usually disappear after 20—45 days,
depending on water temperature (Colorni & Diamant,
1995).

Diagnosis of LCDV is generally made by
histopathology of skin lesions and detection of virus in
clinical or subclinical samples. Several studies have
shown that viral antigens can be detected in a number
of organs and skin lesions of infected fish (Valverde et
al., 2017). Molecular methods such as real time PCR
and PCR frequently have been used. LCDV infects
more than 150 marine and freshwater fish species
belonging to 42 families causing great economical
losses worldwide (LOpez-Bueno et al., 2016).
Lymphocystis disease was first described in gilthead
seabream in Israel in 1982 (Paperna et al., 1982), and
since then it has been frequently reported in several
countries from the same geographic area (Labella et
al., 2019). Outbreaks of LCD have been reported
worldwide, but little is known about the spread and
frequency of the virus in Tirkiye (Pekmez et al., 2022).
Therefore, this study was performed to investigate the
presence of LCDV by PCR on clinical and subclinical
samples reported in a sea bream farm in izmir
province, Turkiye.

Materials and Methods

Fish farm and sampling

A sea bream production farm located in Aegean sea
having suspected cases of LCD was visited. The fishes
showing clinical signs of LCD mainly skin lesions were
examined. History and clinical signs of the fishes were
recorded. LCDV-suspected fishes (n=78) were collected
from the sea-cages of a commercial sea bream farm.
They were then transported to the laboratory,
Department of Virology, Veterinary Faculty, Istanbul
University-Cerrahpasa in a cold chain (4-8 °C). The
samples were either processed directly or stored at -
20 °C until required.

The samples were pooled and analysed for initial
screening of LCDV by SYBR-Green real time PCR. Pool
samples were prepared for DNA extraction. For
pooling, the samples were taken from the fin/skin
lesions (n = 40) and from the liver and spleen of the
fishes (n = 38) without fin/skin lesions after necropsy.
A total of 12 pools were formed.

DNA Extraction

All pooled samples were first homogenised separately
using the tissue disrupter (Bullet Blender, Next
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Table 1. Primers, reaction mixtures and PCR conditions for PCR analyses of the LCDV

Test Target Primers (5°-3°) Product Reaction mixture PCR Conditions | References
Genes size
gPCR-F1 MM:12,5 pl 95 °C- 10m
AATGAAATAAGATTAACGTTTCA Primer F: 1 pl
. Primer R: 1 pul s
Reail)lé’ll‘{me MCP qPCR-R2 151 45 eveles of Cluél(l)let al.,
CGTTAGTGATCCATACTTG SYBR Green : 0,5 pl 05 ch_ 155 5
Water: 8 ul 50 °C-30s
72 °C-30s
DNA: 2 ul
LF7-F MM:12,5 pl 95 °C- 3m
CGCGCTGCCTTATAATGA Primer F: 1 ul
Primer R: 1 pul 35 cycles of
Conventio | Capsit R A°C-Im | Giullj et al
onventio | €-apst GGAAAACCCATTGATCCGT 789 Water: 7,5 pl 55°C-2m i et al,
nal PCR | Gene 72 °C-1m 2015
DNA: 3 ul
Last ext.
72 °C-3m
Advance). Viral DNA was extracted from the Results

homogenised tissue by using a commercial DNA
extraction kit (The PureLink™ Genomic DNA Mini Kit,
Invitrogen™, Cat No: K1820-02, Carlsbad, CA 92008) as
described by the manufacturer. The amount of DNA in
the extracts was measured by nanodrop device
(NanoDrop, Thermo Scientific, Waltham, USA). They
were then stored at -20 °C until required.

SYBR-Green real time PCR

SYBR Green based real time PCR and primers were
used to detect LCDV in samples as described
previously (Table 1) (Ciulli et al., 2015). In an optimized
PCR reaction, a 25 ml PCR mixture composed of 2 ml
template DNA, 12.5 ml mastermix (Maxima hotstart
mastermix, Thermoscientific, USA), 1 ml forward and
reverse primers, 0.5 ml of SYBR-Green and 8 ml
nuclease-free water (Table 1). The PCR reaction was
placed in a thermal cycler (StepOnePlus™ Real Time
PCR System, Applied Biosystems™) using the cycling
conditions as follows: after 10 minutes of initial
incubation at 95 °C, 45 cycles of denaturation steps at
95 °C for 15 seconds, annealing at 50 °C degrees for 30
seconds, and extension at 72 °C for 30 seconds (Table
1). For all PCR reactions, negative and positive controls
were always used. Positive controls were from the
samples that were previously found to be positive in
the Department of Virology, Veterinary Faculty of
Istanbul University-Cerrahpasa. As negative control,
nuclease free water was added in place of template
DNA.

Clinical signs and necropsy

It was observed that all the fishes analysed in this
study were clinically ill. At necropsy, amongst 78
fishes, 40 showed significant skin and fin lesions
(Figures 1 and 2). Among the fishes (38) that did not
show lesions at necropsy examination, there were no
obvious gross lesions in spleen and liver samples
(Figure 3).

Figure 1. Fin/skin lesions on the fishes on clinical
observation.
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Figure 2. Skin and fin lesions on fish found to be positive for
LCDV by both real time PCR and conventional PCR. Arrows
indicate fin and skin lesions seen in PCR positive fishes.

Figure 3. Spleen and liver samples taken from fish without
skin and fin lesions.
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Figure 4. Ct values (A) and melting curves (B) of samples and
controls analysed by SYBR-Green real time PCR

SYBR-Green real time PCR

Amplification was seen in all pool samples (n = 12) and
positive control analysed by SYBR-Green real time PCR.
Ct values were detected between 5.87-25.08 (Figure 4-
A). No Ct was detected in negative control. Melting
curves of positive control and positive samples were
determined between 78.55-79 °C (Figure 4-B).
Whereas melting curve of negative control was 68 °C
(Figure 4-B).

Conventional PCR

When real time PCR positive samples were analysed by
conventional PCR, an amplification product (789 bp)
was seen on agarose gel electrophoresis. Sequencing
data has indicated that the nucleotide sequences (data
not shown) were part of capsid gene of LCDV.

Discussion

Lymphocystis disease (LCD) is a well-known iridoviral
infection that affects both wild and cultured fish
species living in freshwater and marine life worldwide.
The clinical signs of the disease are characterized by
the development of small pearl-like macroscopic
nodules (0.3-2.0 mm) located mostly on the fins and
skin, although internal organs may also be affected.
The disease occurs in a wide range of salinities and
water temperatures, and it has been reported in at
least 150 fish species from 42 families. LCD has been
reported in many countries but the knowledge about
LCD in Tarkiye is limited (Palmer et al., 2012; Ciulli et
al., 2015; Labella et al., 2019; Pekmez et al.,, 2022).
Therefore, this study was performed to investigate
presence of LCDV in sea breams in lzmir, Turkey.

LCDV has caused significant economic losses in
aquaculture in many parts of the world, especially in
the South Atlantic and Aegean sea. Therefore, this
study was performed in Izmir located in Agean sea.
Our neighbours, especially Greece, have reported
serious health problems in sea breams due to LCD
(Colorni et al., 2011). Apart from Greece in the Aegean
sea, LCDV has also been reported in countries such as
Italy, Spain and Portugal, as well as in our neighbour
Iran (Labella et al., 2019; Pekmez et al., 2022; Rahmati-
Holasoo et al., 2023). It has been proposed that LCDV
was spread through the Atlantic coasts of Europe and
the Mediterranean along with the international trade
of gilthead seabream (Chinchar et al., 2017). LCDV has
an incidence rate as high as 70 % meaning it causes
significant economic losses in the aquaculture sector,
as external lesions appear and samples with disease
symptoms are difficult to commercialize (Masoero et
al., 1986).

Diagnosis of LCD is mainly based on pathological
and molecular techniques. Presence of small pearl-like
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macroscopic nodules on the fins and skin of the fish is
characteristic appearance of LCD as reported in
previous studies (Samalecos, 1986). In this study,
serious pearl-like nodular lesions were observed in 40
of 78 sea bream fish produced in a seafood farm in
Agean sea in lzmir. LCD was detected in all samples
taken from these lesions. However, the problem in
diagnosis of LCD is the cases without fin or skin lesions.
Therefore, in the present study, liver and spleen
samples were taken from the fishes without skin
lesions and LCDV DNA was detected. These results and
the results of other study (Ciulli et al., 2015) indicate
that visceral organs can be used to investigate
presence of LCDV in fishes without skin lesions. For
this, the primers targeting to MCP gene of LCDV is
highly conserved region of iridoviruses and were used
in the present study and they are capable of detecting
all LCDV strains as indicated previously (Tidona et al.,
1998; Ciulli et al., 2015). Similarly, the primers and real
time PCR detected LCDV in all pooled samples
analysed in this study.

Incidence of LCD is very high and can be up to 70
% as reported previously (Masoero et al., 1986). In the
surveillance studies carried out in Spain, the incidence
in juvenile seabream samples from asymptomatic
farms was 87.5-100 %, whereas it was detected in 30-
100 % of symptomatic farms (Valverde et al., 2017) In
this study, LCDV was detected by real-time PCR in
samples taken from sea breams in 100 % of pooled
samples with lesions and in 100 % of pooled samples
formed from organs of fishes without lesions .

Conclusion

This study shows that LCDV is present in Tirkiye and
causes serious health problems in lzmir, Turkey.
Screening of fishes for LCDV by real time PCR is very
crucial especially in fishes without skin lesions.
Conventional PCR helps for sequencing the virus to
determine circulating strains and variants of the virus.

This will input data in vaccine preparation and
vaccination strategies.
Acknowledgement
We would like to thank to Istanbul University-

Cerrahpasa (BAP, Project No: 35503-PhD Thesis) for
funding this study.

References

Benkaroun, J., Bergmann, S. M., Romer-Oberdorfer, A.,
Demircan, M. D., Tamer, C., Kachh, G. R., & Weidmann,
M. (2022). New insights into lymphocystis disease virus
genome diversity. Viruses, 14(12), 2741.

Borrego, J. J., Labella, A. M., Castro, D., Ortiz-Delgado, J. B.,
Sarasquete, C. (2017a) Updated of the pathologies

affecting cultured gilthead seabream, Sparus aurata.
Annals of Aquaculture Research, 4(2), 1033.

Borrego, J. J., Valverde, E. J., Labella, A. M. & Castro, D.
(2017b). Lymphocystis disease virus: Its importance in
aquaculture. Reviews in Aquaculture, 9, 179-193.

Cano, |, Valverde, E. J., Lopez-limena, B., Alonso, M. D.,
Garcia-Rosado, E., Sarasquete, C., Borrego, J. J., & Castro,
D. (2010). A new genotype of Lymphocystivirus isolated
from cultured gilthead seabream, Sparus aurata L., and
Senegalese sole, Solea senegalensis (Kaup). Journal of Fish
Diseases, 33(8), 695-700 .

Chinchar, V. G., Yu, K. H., & Jancovich, J. K. (2011). The
molecular biology of frog virus 3 and other iridoviruses
infecting cold-blooded vertebrates. Viruses, 3(10), 1959-
1985.

Chinchar, V. G., Hick, P., Ince, I. A., Jancovich, J. K.,
Marschang, R., Qin, Q., Subramaniam, K., Waltzek, T. B.,
Whittington, R., Williams, T., Zhang, Q. Y., & Ictv Report
Consortium (2017). ICTV Virus taxonomy profile:
iridoviridae. The Journal of General Virology, 98(5), 890-
891.

Ciulli, S., Pinheiroa, A. C. A. S, Volpe, E., Moscato, M., Jung T.
S., Galeotti, M., Stellino, S., Farnetie, R. & Prosperi, S.
(2015). Development and application of a real-time PCR
assay for the detection and quantitation of lymphocystis
disease virus. Journal of Virological Methods, 213, 164-
173.

Colorni, A. & Diamant, A. (1995), Splenic and cardiac
lymphocystis in the red drum, Sciaenops ocellatus (L.).
Journal of Fish Diseases, 18, 467-471.

Colorni, A., Padrds, F., Pavlidis, M. A.,, & Mylonas, C. C.
(2011). Sparidae: biology and aquaculture of gilthead sea
bream and other species. John Wiley & Sons.

Hossain, M., Song, J. Y., Kitamura, S. I., Jung, S. J., & Oh, M. J.
(2008). Phylogenetic analysis of lymphocystis disease
virus from tropical ornamental fish species based on a
major capsid protein gene. Journal of Fish Diseases, 31(6),
473-479.

Kitamura, S., Jung, S. J., & Oh, M. J. (2006). Differentiation of
lymphocystis disease virus genotype by multiplex PCR.
Journal of microbiology (Seoul, Korea), 44(2), 248-253.

Labella, A. M., Leiva-Rebollo, R., Alejo, A., Castro, D., &
Borrego, J. J. (2019). Lymphocystis disease virus (LCDV-
Sa), polyomavirus 1 (SaPyV1l) and papillomavirus 1
(SaPV1) in samples of Mediterranean gilthead seabream.
Diseases of Aquatic Organisms, 132(2), 151-156.

Lépez-Bueno, A., Mavian, C., Labella, A. M., Castro, D.,
Borrego, J. J., Alcami, A., & Alejo, A. (2016). Concurrence
of iridovirus, polyomavirus, and a unique member of a
new group of fish papillomaviruses in lymphocystis
disease-affected gilthead sea bream. Journal of Virology,
90(19), 8768-8779.

Masoero, L., Ercolini, C., Caggiano, M., & Rossa, A. (1986).
Osservazioni preliminary sulla linfocisti in una maricoltura
intensive italiana. Rivista Italiana di Piscicoltura e
Ittiopatologia, 21, 70-74.

170



Yardibi et al., 2024 / Journal of Istanbul Veterinary Sciences. Volume 8, Issue 2, pp: 166-171

Ozrenk K. (2023). International research and reviews in
agriculture, Forestry and Aquaculture Sciences. Seruven
Publishing.

Palmer, L. J., Hogan, N. S., & van den Heuvel, M. R. (2012).
Phylogenetic analysis and molecular methods for the
detection of lymphocystis disease virus from vyellow
perch, Perca flavescens (Mitchell). Journal of Fish Dseases,
35(9), 661-670.

Paperna, I., Sabnai, I. & Colorni, A. (1982) An outbreak of
lymphocystis in Sparus aurata L. In the Gulf of Agaba, Red
Sea. Journal of Fish Diseases,5, 433-437.

Pekmez, K., M. Kaplan, A. A. Cagirgan, F. Arslan, B. Kafa, & G.
Kalaycl.  (2022). Molecular  characterisation  of
lymphocystis disease virus detected from sea bream in
Turkey. Bulletin of the European Association of Fish
Pathologists 42(2), 46-58.

Rahmati-Holasoo, H., Ghalyanchilangeroudi A., Kafi Z. Z,,
Marandi, A., Shokrpoor, S., Imantalab, B. & Mousavi, H. E.
(2023). Detection of lymphocystis disease virus (LCDV)
from vyellowbar angelfish (Pomacanthus maculosus
Forsskal, 1775) in Iran: Histopathological andphylogenetic
analysis. Aquaculture, 562, 738862.

Samalecos, C. P. (1986). Analysis of the structure of fish
lymphocystis disease virions from skin tumours of
pleuronectes. Archives of Virology, 91(1-2), 1-10.

Tidona, C. A. & Darai, G. (1997). The complete DNA sequence
of lymphocystis disease virus. Virology, 230, 207-216.

Tidona, C. A., Schnitzler, P., Kehm, R., & Darai, G. (1998). Is
the major capsid protein of iridoviruses a suitable target
for the study of viral evolution? Virus Genes, 16(1), 59-66.

Valverde, E. J., Borrego, J. J.,, Sarasquete, M. C., Ortiz-
Delgado, J. B., & Castro, D. (2017). Target organs for
lymphocystis disease virus replication in gilthead
seabream (Sparus aurata). Veterinary Research, 48(1), 21.

WWF, (2021). Sea bass and sea bream supply chain study:
from Turkey to Europe. Fish forward project: Responsible
seafood consumption for the benefit of people, oceans
and climate. WWF-UK.

Yigit, M., Erglin, S., Yildiz, M., (2024), Developments of the
Turkish aquaculture industry, Yildiz, M., Karatas, S.,
present-day Turkish Aquaculture and Trends in
International Research, (pp 3-4). Istanbul University Press
E-ISBN 978-605-07-1593-4,

Zhang, Q. Y., Xiao F., Xie, J.,, Li, Z. Q. & Gui, J. F. (2004).
Complete genome sequence of lymphocystis disease virus
isolated from China. Journal of Virology, 78(13), 6982-
6994.

TAGEM Su Urunleri sektor politika belgesi 2019 -2023.
https://www.tarimorman.gov.tr/TAGEM

171



