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Tilapia – advantages and disadvantages

• Wide geographical distribution –> large market

• Tolerance and adaptability –> range of production systems

• Natural hardiness 

• Genetic selection and targeted breeding 

• =>   lack of focus on potential disease occurrence & thorough 
disease investigations?
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The start – farmed stocks

• Summer of 2009: massive mortality events in all tilapia fish farming areas

• “Wave of mortality spreading from cage to cage “

• No apparent cause
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The start – wild stocks

• Sarotherodon (Tilapia) galilaeus (St. Peter’s fish): significant decrease in 
annual catches 2005 – 2010, Lake Kinneret

• No apparent reason for the mortality (known parasites, bacteria, viruses, 
toxins)
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Courtesy of N. Davidovich, Ministry of Agricultrure and Rural Development 
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Courtesy of: N. Davidovich, Ministry of Agricultrure and Rural Development 
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Courtesy of: N. Davidovich, Ministry of Agricultrure and Rural Development 

S. galilaeus:  2015: 316 tons, 2007: 51 tons, 2009: 8 tons, 2010: 45 tons (Eyngor et al. 2014)
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Fish abundance vs water level – Lake Kinneret 

Zohary & Ostrovsky , 2011
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Parasitic fauna – Lake Kinneret
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Courtesy of N. Davidovich, Ministry of Agricultrure and Rural Development 
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A new pathogen – the very short version

• Organs with pathological lesion sampled

• Pooled, homogenized, incubated with 8 different cell lines

• CPE in two cell lines (E-11 cells and primary tilapia brain cells) 

• Re-passaged to naïve cultures -> CPE-causing agent recovered from 
25 samples

• Electron microscopy -> virion-like structures
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A new pathogen – the very short version

• Sensitive to ether and chloroform 

• RNA extracted

• Reverse-transcriptase reaction

• cDNA cloned (shotgun approach)

• Clone 7450 -> identification of 1,326 bases of a putative TiLV 
sequence (Genbank submission) 
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A new pathogen – the very short version

• Blast-search: no significant homologies

• Named “Tilapia lake virus” (TiLV)

• Reproduction of disease through intra-peritoneal injection and 
cohabitation (Koch’s postulate)

• Development of a PCR assay
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The first TiLV detections

• Farmed tilapia:
• 14 TiLV-positive samples

• Outbreak definition stated

• 40g – 350g

• Hot season (May to October), water temperature 22-32°C

• Wild tilapines: 
• 11 TiLV-positive samples 

• No further epidemiological information 
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Epidemiological investigations on their way

1) Retrospective, descriptive study: 
• interview with farmers to collect historical data

2) Prospective study:
• Spatial analyses

• Relationship between morbidity/mortality events and a range of risk factors

Pers. comm. N. Davidovich, Ministry of Agricultrure and Rural Development 
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What about the wild stocks?

• Department of Fisheries and Agriculture repopulate Lake Kinneret 
with different fish species
• 80’s (decade) - Oreochromis aureus

• Last 30 years - Sarotherodon galilaeus

• Every year - mullets (mainly Mugil cephalus and Liza ramada)

• Until two years ago – silver carp (Hypophthalmichthys molitrix)

• Every year: a statutory committee decide on fingerling numbers
• several hundred thousand to few millions 

• water levels and quality, algae population and other considerations
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More details on the virus……
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TiLV properties

• Enveloped, -ve sense ssRNA virus

• 55 to 100nm diameter

• 10 segments encoding 10 proteins
• Segment 1 ORF – weak sequence homology to 

Influenza C virus PB1 subunit

• Conserved sequences at 5’ and 3’ termini –
resemble Orthomyxoviruses

-> “orthomyxo-like virus”

-> ICTV proposal: Tilapia tilapinevirus

Image by H. T. Dong

Reference list: see Jansen et al (2018)
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Genetic variation
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Effects of the new discovery
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OIE definition of an emerging disease

“A new infection resulting from the evolution or change of an existing 

pathogen or parasite resulting in a change of host range, vector, 

pathogenicity or strain; or the occurrence of a previously unrecognised

infection or disease.” 
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Retrospective analyses of samples

• Earlier detections

• Origin 

Image: depositphotos ®
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Potential consequences of disease occurrence

Welfare
Environmental 

impact

Economic 
loss

Consumer 
confidence

Market access
Reputation

Photo: S. Tavornpanich (1); Colourbox (2-4) 
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