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Research on fish diseases

• Vibrio harveyi
• Scale drop disease virus (SDDV) 

Barramundi / Asian Seabass 
(Lates calcarifer) 

• Flavobacterium columnare
• Francisella noatunensis
• Streptococcus agalactiae
• Aeromonas veronii
• Hahella chejuensis
• Tilapia lake virus (TiLV) 
• Iridovirus

Nile tilapia (Oreochromis niloticus)
Hybrid red tilapia (O. mossambicus x O. niloticus)

• Flavobacterium columnare
• Edwardsiella ictaluri

Striped catfish
(Pangasianodon hypophthalmus)

• Skin nodule syndrome
• Big belly syndrome

Siamese fighting fish (Betta spp.)



5

Research on fish diseases

• Vibrio harveyi
• Scale drop disease virus (SDDV) 

Barramundi / Asian Seabass 
(Lates calcarifer) 

• Flavobacterium columnare
• Francisella noatunensis
• Streptococcus agalactiae
• Aeromonas veronii
• Hahella chejuensis
• Tilapia lake virus (TiLV) 
• Iridovirus

Nile tilapia (Oreochromis niloticus)
Hybrid red tilapia (O. mossambicus x O. niloticus)

• Flavobacterium columnare
• Edwardsiella ictaluri

Striped catfish
(Pangasianodon hypophthalmus)

• Skin nodule syndrome
• Big belly syndrome

Siamese fighting fish (Betta spp.)



Tilapia lake virus disease (TiLVD)  is a 
newly emerging disease of tilapia

Synonyms

Syncytial hepatitis of tilapia (SHT)

Summer mortality syndrome (SMS) 

Tilapia one month mortality syndrome (TOMS)

Causative agent: 

Tilapia lake virus (TiLV) = Orthomyxo-like virus

Tilapinevirus/ Tilapia tilapinevirus

(Bacharach et al. 2016)
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April-May 2017
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2014 TiLV became known to science (Israel) (Eyngor et al. 2014) 

Complete genome of TiLV (Bacharach et al. 2016)

TiLV=unknown virus associated with SHT 
2016

2017 TiLV reported in Colombia, Egypt, Thailand, Taiwan, 

Malaysia, and the Philippines  (Kembou Tsofack et al. 2017; 

Fathi et al. 2017; Nicholson et al. 2017; Surachetpong et al. 2017; Dong et al. 

2017; OIE 2017)

Early warning bulletin (FAO)
Special Alert (FAO)

Disease Advisory (NACA)

Disease card (OIE)

Fact Sheet & Review (WorldFish/CGIAR)

Syncytial Hepatitis of Tilapia (SHT)(Ecuador) (Ferguson et al. 2014) 2013

History of TiLV

TiLV reported in India, Indonesia, Peru, Tanzania 

and Uganda (see review in Jansens et al. 2018)

2018
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1. Emergence of tilapia lake virus in Thailand and 
an alternative semi-nested RT-PCR for detection 

(Dong et al)

1. Emergence of tilapia lake virus in Thailand and 
an alternative semi-nested RT-PCR for detection 

(Dong et al)

Unexplained mortality in cultivated tilapia in Thailand

(2016-2017)
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Eyngor et al. 2014 J Clin Microbiol. 52, 4137–4146
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• Primers from Eyngor et al. 2014 

(expect 491 and 250 bp)

• Sequencing result revealed false positive 

• One primer binds non-specifically to fish genes

• Need to optimize the PCR conditions

1. Emergence of tilapia lake virus in Thailand and 
an alternative semi-nested RT-PCR for detection 

(Dong et al)

1. Emergence of tilapia lake virus in Thailand and an alternative 

semi-nested RT-PCR for detection (Dong et al 2017a)
Optimization of TiLV detection protocol
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R1

F2

R2

415 bp

250 bp

• Semi-Nested PCR

• Dong et al, 2017a

• 7.5 copies/reaction

Alternative detection protocol

F1

R1

F2

R2

491 bp

250 bp

• Kembou Tsofack et al,

2017

• 7 copies/reaction

Nested RT-PCR

1. Emergence of tilapia lake virus in Thailand and 
an alternative semi-nested RT-PCR for detection 

(Dong et al)

1. Emergence of tilapia lake virus in Thailand and an alternative 

semi-nested RT-PCR for detection (Dong et al 2017a)
Optimization of TiLV detection protocol
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1. Emergence of tilapia lake virus in Thailand and 
an alternative semi-nested RT-PCR for detection 

(Dong et al)

1. Emergence of tilapia lake virus in Thailand and 
an alternative semi-nested RT-PCR for detection 

(Dong et al)
Year Farm/ 

province

Species Fish stage Mortality 

(%)

Number of 

positive/

number tested

2017 A

Pathumthani

Nile tilapia,

Oreochromis 

niloticus

Fingerling

(2.5-3 cm)
~ 90 14/14

2016

CL

Phetchaburi

Red and Nile 

tilapia

Fingerling

(3.5-4 cm)
~ 20 7/7

CN

Chainat

Red tilapia

Oreochromis sp.

Juvenile

(8.5-9 cm)
~ 90 6/6

Control Nile tilapia Juvenile

(~ 15 cm)
- 0/2

Emergence of tilapia lake virus in Thailand and an alternative 

semi-nested RT-PCR for detection (Dong et al 2017a)
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Segment 1 Segment 5

Segment 9

96.3–97.5% nt identity

97.3–98.8% aa identity
to the prototype strain (Israel)

TiLV was confirmed by sequencing other genome segments
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TiLV-infected liver tissue of tilapia revealed typical feature of syncytial hepatitis

Histopathological findings



Transmission electron micrographs of intracytoplasmic viral 
particles of TiLV from liver tissue of the infected tilapia 

Ultrastructure findings

11



In situ hybridization revealed multiple tissue tropisms of TiLV

Target tissues: Liver, kidney, brain, gills, spleen, muscle
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Negative probe TiLV probeNegative probe TiLV probe



Our responsibilities

• Reported to DOF, Thailand

• Reported to private sectors 

• A warning & an improved detection method to NACA

• Provide free positive control plasmid for non-commercial 

organizations  (42 requests from 24 countries)

• Published full-work in Aquaculture 

• Training upon request
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The End is a New Beginning 
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How long had TiLV been present in Thailand?

• Archived samples kept in -20°C 

from unexplained mortality in 
2012-2017
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Testing results of samples from 2012-2017 



• TiLV had been present in the country

• We were faultlessly unaware of TiLV contamination

• A brief article to NACA to warn countries involved in live tilapia trade for 

aquaculture to quickly initiate monitoring for TiLV

• Published in Aquaculture 

• Complete genome sequence of all archived samples are being anlayzed
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Before TiLV become known to science in 2014…



Mortality due to genotypes??

• Israel and Ecuador: 80%

• Thailand: 20-90%

• Egypt: 5-15%

• Taiwan: 6.4%

• Malaysia: 0.71-15%

• India: 80-90%

23
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Mortality due to genotypes??



TiLV genotype specific detection

Fact: 0.71-90% mortality of TiLV positive tilapia.

Hypothesis: There is a TiLV genotype complex and not all 

genotypes associated with disease.



TiLV genotype specific detection

Fact: 0.71-90% mortality of TiLV positive tilapia.

Hypothesis: There is a TiLV genotype complex and not all 

genotypes associated with disease.

An example of shrimp virus:

YHV (yellow head virus) complex in shrimp composes of 8

genotypes. Some genotypes were detected in healthy shrimp.

Only genotype 1 has been recently listed by OIE.

Nucleotide sequence identity among the complex: 80-93%



TiLV genotype specific detection

3 OIE PCR protocols for YHV (yellow head virus) complex in shrimp



TiLV genotype specific detection

3 OIE PCR protocols for YHV (yellow head virus) complex in shrimp

What about TiLV??
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Lesson learned from TiLV

 There are huge knowledge gaps for TiLV

 Needs strong collaboration between private sectors, 

researchers and competent authority 

 Always ready for emerging diseases (e.g. pathogen 

discovery and rapid diagnosis platform)

 Emergency funding mechanism

 Dealing with known pathogens is cheaper and easier than 

unknown

 Transparency is a pain but gain
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Thank you


