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Scientific name
Lates calcarifer (Bloch 1790) 

Common names
• Asian sea bass
• Barramundi
• Barramundi perch
• Giant sea perch 

Attractive species for aquaculture

• Tasty, nutritious meat

• Fast growth rate, large size, tolerance 
to a range of environmental conditions

• High demand in the domestic and 
export markets

Production
>110,000 MT in 2020



Asian 

sea bass 

culture

Asian sea bass can 
be cultured in 

open 
semi-closed
closed systems 

freshwater
brackish
marine settings

each with specific 
disease challenges!!



List of viral pathogens in Asian sea bass

Virus name Family/Genus
First report in 

Asian sea bass

Subsequent 

reports

Infectious spleen and 

kidney necrosis virus (ISKNV)

Red sea bream iridovirus

(RSIV)

Turbot reddish body iridovirus

(TRBIV)

Scale drop disease virus 

(SDDV)

Lymphocystivirus

Lates calcarifer herpesvirus 

(LCHV)

RNA virus

DNA virus

Nervous necrosis virus (NNV)

Lates calcarifer Birnavirus

(LCBV)

Iridoviridae/ Megalocytivirus

Iridoviridae/Lymphocystivirus

Alloherpesviridae

Nodaviridae/Nodavirus

Birnaviridae/ Blosnavirus-like

Vietnam, 2017

India, 2020

Taiwan, 2020

Singapore, 2012

Singapore, 1983

Vietnam, Singapore, 2017

Malaysia, Australia, 1987

Singapore, 2019

Thailand, China

-

-

Malaysia, Indonesia, Thailand

Thailand 1987, Australia 1990

Thailand

Indonesia, Singapore, Taiwan, 

China, Israel, Philippines, Tahiti, 

India, Iran

-



Iridoviridae
family insects and 

crustaceans 

All members in the Iridoviridae family are proposed to be called

“iridovirids” (rather than iridoviruses) to avoid confusion to the genus Iridovirus

(Chinchar et al, 2017)

bony fish, reptiles
and amphibians 

Subfamily: Alphairidovirinae

Genus: Lymphocystivirus

Genus: Megalocytivirus

Genus: Ranavirus

Subfamily: betairidovirinae

Genus: Chloriridivirus

Genus: Daphniairidovirus

Genus: Decapodiridovirus

Genus: Iridovirus



Infectious 
spleen and 

kidney 
necrosis 
disease
(ISKND)

Causative agent

• Infectious spleen and kidney necrosis virus  (ISKNV) or 

called Megalocytivirus ISKNV

• Enveloped icosahedral viruses (130-150 nm in diameter) with 

a linear double-stranded DNA genome of 111 kb

Clinical sign darkening, pale gills, ascites, enlarged spleen (splenomegaly) 

Host > 150 fish species of both marine and freshwater fish

Mortality High mortality up to 85% of Asian sea bas

Susceptible

stage
fingerling, juveniles, and grow-out of Asia sea bas

Transmission horizontal & vertical

Distribution
• Widely distributed

• Cases in Asian sea bass = Vietnam, Thailand, China

Histopathology
Basophilic hypertrophied cells (megalocytes) in spleen, kidney, 

liver, and gills

Diagnosis
PCRs, qPCR, isothermal amplification, immunological based 

techniques

Genotyping MCP gene

Cell culture 
Grunt fin-1 (GF-1) =Vacuolization 

Mandarin fish fry cells (MFF-1) => Rounding cells & detachment 

Prevention Biosecurity + general managements
6



First report 

of ISKNV

in Asian 

sea bass

Affected sea bass farms in Vietnam in 
2012–2014

Loss $435,000/ year

A commercial oil-based vaccine (RSIV) 
showed inadequate protection 

Based on MCP gene, the virus was 
identified as Megalocytivirus ISKNV 
genotype II

Hyaline degeneration in 
kidney tubules 

Dong et al. 2017 Fish Shellfish Immunol 68:65-73. 



First report 

of ISKNV

in Thailand
Inoculation in GF cells 

Immunofluorescence 
using M10 mAb

ISKNV genotype I based on 
MCP sequence

Virulence is 
dose-dependent

Thanasaksiri et al 2019 Aquaculture 500: 188-191



First report 

of ISKNV

in China

Body darkened, lethargic 
symptoms & mass mortalities 

(85.89%). 
Liver hemorrhage and 

splenomegaly.

Zhu et al (2021) Aquaculture 534:736326

Enlargement cells observed 
in liver, kidney and 

particularly in spleen. 

Liver                                 Spleen



ISKNV in 

freshwater 

cultured 

Asian sea bass 

&

their genome 

sequences

Kerddee et al 2021 Archives of Virology 166:3061–3074

40-50% cumulative mortality of grown-
out Asian sea bass in Thailand

Basophilic inclusion bodies (megalocytosis) 
in kidney and gills

Genome of ISKNV genotype I
Vacuolization 

CPE

Control 

High dose
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Red sea bream

iridovirus

(RSIV)



First case report 

of RSIV in Asian 

sea bass

Girisha et al,  2020 Aquaculture 520: 734712

80-90% mortality of grow-out open-caged Asian sea 

bass in the brackish water environment in India.

The affected fish were RSIV positive using DNA 

polymerase PCR and sequence analysis.

The RSIV isolated from India is phylogenetically 

more closely related to Korean isolate of RSIV.

Histopathogical examinations were investigated.

The challenge test with tissue homogenate

reproduced 100% mortality in the healthy sea bass.

Report to OIE.



Turbot reddish 

body iridovirus

(TRBIV)



First case report 

of TRBIV in Asian 

sea bass

Tsai et al, 2020. Viruses 12: 681–699. 

TRBIV 
genotype II

Fingerlings of L. calcarifer
imported to Taiwan die up to 90%.

Loss of appetite, lethargy, deep 
body color, petechiae of gills, 
severe anemia and an enlarged 
abdomen. 

Enlarged spleens and kidneys as 
well as reddish livers.

Molecular detection revealed 
infection of TRBIV genotype II.

Semi-nested PCR was developed 
to improve detection sensitivity.



o SDDV (Scale drop disease virus)

=> Scale drop disease 

o LCHV (Lates calcarifer herpesvirus)

=> SDD-like symptom 

o A unique strain of Vibrio harveyi

=> scale drop and muscle necrosis 

Scale drop 

syndrome
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Scale drop 

disease (SDD)

Causative 

agent

• Scale drop disease virus (SDDV)

• Enveloped hexagonal virions (100-180 nm) with double-stranded 

DNA genome of 131 kb  (135 ORFs)

Clinical sign Asian sea bass: Scale loss, some with “red belly” 

Host
Asian sea bass, Yellowfin seabream (Acanthopagrus latus), 

European chub (Squalius cephalus), Tilapia (Oreochromis spp)

Mortality Asian sea bass: 40-50% in marine, brackish, and freshwater culture

Susceptible

stage
Juveniles, subadut, adult

Transmission Horizontal-likely, Vertical??

Distribution
Singapore, Malaysia, Indonesia, Thailand, China, USA, UK 

(European chub iridovirus)

Histopathology

Basophilic hypertrophied cells (megalocytes) 

Multifocal necrosis, pyknosis and karyorrhexis 

Dermal inflammation and severe infiltration of lymphocytic 

inflammatory cells 

Diagnosis PCRs, qPCR, isothermal amplification

Genotyping
Major capsid protein (MCP) and adenosine triphosphatase (ATPase) 

genes

Cell culture 

Seabass kidney (SK) SK21 cells

Grunt fin (GF-1) cells

MFF-1 cell

Prevention Biosecurity + general managements
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Scale drop 

disease (SDD)

Gibson-Kueh et al. 2012 J Fish Dis 35:19-27 
de Groof et al. 2015 Plos Pathog 11(8): e1005074

Tenacibaculosis

2012: Scale Drop Syndrome (SDS) – suspected viral etiology

2015: Scale Drop Disease (SDD) 

a novel Megalocytivirus (~68% genome identity to others)  

killed 40-50% fish population (natural) 13-100% (challenge test)

confirmed in Singapore, Malaysia, and Indonesia

may be circulated in SEA since 1992, misdiagnosed as Tenacibaculosis
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Scale drop 

disease (SDD)

de Groof et al. 2015 Plos Pathog 11(8): e1005074 BEI, binary ethyleneimine



SDDV

in Thailand

Senapin et al. 2019 J Fish Dis. 42, 119-127.

Kayansamruaj, et al 2020 J Fish Dis. 43,1287-1298 

Gross signs and histopathology

farmers call it “scale drop disease” 
or “red belly disease”

observed since 2014 

affect adult and subadult fish

mortality ~40%

samples 2016-2018



SDDV

in Malaysia

Nurliyana et al 2020 Aquaculture 528, 735600

Gross signs and histopathology

Phylogenetic tree based on MCP sequences



SDDV in 

freshwater cultured 

Asian sea bass 

co-infected with 

Flavobacterium

Kerddee et al 2020 DAO 140:119-128 



Molecular 

diagnosis 

of 

SDDV

Charoenwai et al (2019) 

J Virol Methods. 268: 37-41 

Semi-nested PCR: 100 copies/µL



Charoenwai et al (2021) 

J Fish Dis. 44: 461– 467 

Fish status Samples +ve/ total

Clinically sick fish

Blood 12/12

Mucus 7/7

Fin 11/15

Clinically healthy

Blood 4/4

Mucus 4/4

Fin 4/5

Parasites from 

diseased fish

Parasites from 

normal looking fish

Lernanthopus sp. & 

Diplectanum sp. 

Non-lethal detection of SDDV from Asian sea bassand its potential carriers

Molecular 

diagnosis 

of 

SDDV



qPCR: 1 copy/µL

Molecular 

diagnosis 

of 

SDDV

Sriisan et al, 2020 
Dis. Aquat. Org. 139:131-137 



Isothermal 

amplification for 

detection of SDDV

40-100 copies/reaction



LCHV, 

Lates calcarifer 

herpesvirus

❖ Diseased fish with SDD-like 
symptom 

❖ Singapore and Vietnam, 2015

❖ Mortality 30-70% (natural)

❖ 77% mortality in co-habitation 
or i.p. challenges

❖ Genome 130 kb 

❖ Called Lates calcarifer herpes 
virus (LCHV)

Sensitivity: 10 copies/µL

Development of qPCR detection method for LCHV

Meemetta et al, 2020 J Virol Methods. 285: 113920 

Chang et al, 2017



SDDV 

and 

LCHV 

coinfection



Scale Drop 

and 

Muscle 

Necrosis 

Disease 

(SDMND)

Dong et al. Aquaculture (2017) 473:89-96

Caused by a pathogenic

V. harveyi
Is toxin involved ?



Viral Nervous 
Necrosis (VNN) 

or Viral 
encephalopathy and 

retinopathy (VER) 
disease 



Viral Nervous 
Necrosis (VNN) 

or Viral 
encephalopathy
and retinopathy 

(VER) disease

Causative agent

• Betanodavirus, Nervous necrosis virus (NNV)

• Non-enveloped icosahedral virus (appx 25 nm in diameter) with 

two positive-strand RNA segments of 3.1 and 1.4 kb

Clinical sign Darkening of the skin & erratic swimming. Some with pop-eye

Host > 60 fish species, mainly marine fish

Mortality High mortality up to 100% 

Susceptible stage All stages, mainly larvae and juveniles

Transmission Horizontal & vertical

Distribution

• Widely distributed

• Cases in Asia sea bass = Malaysia, Australia, Indonesia, Singapore, 

Taiwan, China, Israel, Philippines, Tahiti, India, Iran

Histopathology Vacuolation in brain and retina

Diagnosis
RT-PCRs, qPCR, isothermal amplification, Immunological based 

techniques

Genotyping RNA 2 segment encoding a viral capsid protein

Cell culture 
Striped snakehead cell line, SSN-1

E-11, a clone of SSN-1 & others

Prevention
Biosecurity + improvement of host immunity + water management + 

reduce stress



Munday et al Journal of Fish Diseases 2002, 25, 127-142

Viral Nervous Necrosis (VNN) disease



Ziarati et al. Current Microbiology (2020) 
77:3919–3926

Only NNV genotype RGNNV 

has been documented from 

Asian sea bass 

(out of the four major 

NNV genotypes)



Lates

calcarifer

Birnavirus

(LCBV)



LCBV, a novel 

RNA virus in 

Asian sea bass

Cell rounding and detachment                     Control Bluegill Fry (BF-2) cells                 Icosahedral virions with 50 nm 

in diameter

Experimental challenge of naïve fish with
LCBV showing “white patch” lesions but

mortality was not different with the
control group.

LCBV could be classified under 
the genus BlosnavirusChen et al. Virology Journal (2019) 16:71



Comments
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There are a growing number of viruses (and other pathogens) affecting Asian sea 

bass (and other species).

No treatment for viral diseases in aquaculture, so ‘Prevention is better than cure’.

Vaccination and selective breeding are envisioned as future disease management 

strategies for aquacultured Asian sea bass.

Promote systematic and regular surveillance for known and undiagnosed 

pathogens. 

Utilize regionally available Internet resources for actively sharing and updating 

information.

Basic sciences should be continuously and financially supported.

Promote aquaculture as a career option for the younger generation.  



Thank you 
for your attention


