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Geographical distribution of tilapia lake virus (TiLV) 

Surachetpong et al., 2020 
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Malaysia
• 50‐80 g 
• >80% mortality

Peru
• 300‐400 g 
• >40% mortality
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Surachetpong et al., 2017 

Outbreaks of TiLV in Thailand (2015‐16)

• From 32 outbreaks of high mortality  22 are 
TiLV positive  
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• Bacteria, parasite and virus 
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Susceptible fish species for TiLV

• Nile tilapia (O. niloticus)

• Red tilapia (Oreochromis spp.)

• Hybrid tilapia 

(O. niloticus × O. aureus hybrids)

• Wild tilapia 

Sarotherodon galilaeus Tilapia zilli 

Oreochromis aureus 

• Grey tilapia (O. niloticus x O. aureus)
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Eastern Thailand

Most important warm 
water fish species are 
resistant to tilapia lake 
virus (TiLV) infection 

Cyprinus carpio 

Lates calcarifer 

TiLV 

Susceptible  
Osphronemus goramy 

Barbodes gonionotus 

Anabas testudineus Clarias macrocephalus 

Chana striata Pangasianodon hypophtthalmus 

Trichogaster pectoralis 
TiLV 

Susceptible  
Oreochromis sp. 
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Yamkasem et al., 2021 (under review) 

• High mortality, virus detected in 

tissues

TiLV can infect ornamental 
African cichlids  
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anterior kidney 

Shedding via mucus

Vertical and 
horizontal

transmission 

gonads 

Infected 
eggs and 

frys TiLV 

liver 
spleen 

gills 

oral 

Surachetpong et al., 2020 

Mode of transmission 
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• TiLV localization in intestines, gills, liver, 

spleen, kidneys

• Endothelial cells and circulating 

lymphocytes
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TiLVD is a systemic disease….. the virus is detected in most tissues.

Tattiyapong et al., 2018 J Fish Dis. 

Mugimba et al., 2020 Sci Reports. 

Yamkasem et al., 2021 Trans Emerg Disease  

Thammatorn et al., 2019 J Fish Diseases 
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• Once the initial wave of mortality ceased, no more 
outbreaks were recorded in the same pond. (Eyngor et al., 
2014) 

• The existence of fish that survived the TiLV‐induced disease 
strongly suggests that an effective immune response 
against this pathogen can be mounted. This has important 
applications for future disease containment strategies.
(Eyngor et al., 2014) such as vaccine development.

Evidence of protective immunity against TiLV
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Experiment Group Challenge 
method

No. 
of fish

Survival rate (%)
1st challenge 2nd challenge

1 Naïve Intraperitoneal 
injection

20 25 (5/20) 100 (5/5)
20 35 (7/20) 100 (7/7)

2

Cohabitation
15 40 (6/15) 100 (6/6)

15 66 (10/15) 100 (10/10)

3 Previous TiLV 
exposure

Intraperitoneal 
injection

20 100 (20/20)
20 100 (20/20)

4 Cohabitation 15 100 (15/15)
15 100 (15/15)

Tattiyapong et al., 2020 Fish & Shellfish Immunology

Repeat TiLV exposure do not cause disease and 
mortality in tilapia 
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Eyngor et al., 2014, Tattiyapong et al., 2020

Protective immunity against TiLV

17

30-80% mortality 
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Detection of antibody in 
serum of TiLV‐infected fish
Detection of antibody in 
serum of TiLV‐infected fish

Tattiyapong et al., 2020

Antibody production 
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• Rapid antibody response within 2 weeks

Antibody is the key immune response to control TiLV

• Antibody persists for 4-5 months with anamnestic response.
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• Segment 8 of TiLV 

Surachetpong_AFS_4 Aug 2021



8/5/2021

Surachetpong_AFS_4 Aug 2021 12

Outline

Introduction: Tilapia Lake Virus (TiLV)

TiLV immunology

Vaccine development and 
challenges
Surachetpong_AFS_4 Aug 2021 23

Whole inactivated 

Live attenuated

Synthetic peptides
Recombinant 

subunit

Recombinant 
viral vector

zz

Recombinant 
bacterial vector

DNA
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25Less TiLV viral load in vaccinated group Higher antibody in antigen+adjuvant Surachetpong_AFS_4 Aug 2021
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• TiLV ORF10 
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• Tilapia Lake virus is threatening global tilapia aquaculture 

• Fish survive TiLV infection develop protective immunity
that prevents subsequent infection 

• Vaccine and biosecurity will be important tools to reduce 
the disease 

• Different TiLV‐prototype vaccines are under developed 

Take home message
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Thank you for 
your attention 

fvetwsp@ku.ac.th 
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