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General introduction

Current aquaculture

A major industry to contribute to food security
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FAO. 2022. The State of World Fisheries and Aquaculture 2022. Towards Blue Transformation. Rome, FAO.



General introduction

Common carp

U Freshwaterfish cultivated for human consumption
andrecreation(koi)

0 Common carp listed as the top five species
contributing to the aquacultureglobal production
(8.6% in 2020 (FAO 2022

U Commoncarpreproduceprolifically andthrive in
variousaquaticenvironments

Several strains of Common carp from Indonesia a)
Cangkringan b) Mustika c¢) Sinyonya d) Punten e)
Rajadanuf) Koi

FAO. 2022. The State of World Fisheries and Aquaculture 2022. Towards Blue Transformation. Rome, FAO.



Carp viral diseases

Intensification

4

Increasing number of disease outbreaks

Main failure in common carp
production

Cyprinid viral diseases. (FAO 2022)

Disease Pathogen Genome

Koi herpesvirus disease Koi herpesvirus (KHV); Cyprinid herpesvirus-3 dsDNA
{CyHV-3)

Spring virenis of carp Spring virenis of carp virus (SVCV) {—) ssRNA

Grass carp hemorrhagic disease  Grass carp reovirus (GCRV) dsRNA

Koi sleepy disease Carp edema virus (CEV) dsDNA

Carp pox disease Carp pox herpesvirus (CPHV); Cyprinid dsDNA
herpesvirus-1 (CyHV-1}

Herpesviral haematopoietic Herpesviral haematopoietic necrosis virus dsDNA

NEecrosis (HVHNV); Cyprinid herpesvirus-2 {CyHV-2)

FAO. 2022. The State of World Fisheries and Aquaculture 2022. Towards Blue Transformation. Rome,
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Koi Herpesvirus Disease (KHVD)

KHVD often leadsto up to 95% mortality

KHVD is a seasonatlisease, occurringghen water temperature
is between 18C and 28C

Rakuset al.,2013

Michel et al.,2010

- To date, there is no effective treatment against KHVD

Michel et al.,2010. Cyprinidherpesvirus3. Emerginfect Dis. 2010 6
Rakus et al.,(2013). Cyprinidherpesvirus3: An interesting virus for applied and fundamental research. Veterinary Research, 44(1), 85.
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Cyprinid herpesvirus 3(CyHV -3)

Tegument Capsid  Envelope Alloherpesvirus morphology and structure

Envelope proteins

Outer Tegument
Inner Tegument

Order : Herpesvirales
Family : Alloherpesviridae
Speies : Cyprinid herpesvirus3

i Koi herpesvirugKHV)
i Cyviruscyprinidallo3 (2022

¥ oo ey T "".n“'.r s
Mettenleiter et al.,2009

Source: Viral zone, Swiss Institute Bioinformatic

U CyHV-3 hasa dsDNA genome of 29bp, the largest genome among herpesviruses

Mettenleiter et al.,2002 Herpesvirus assembly: an update. Virus Res. 14323242
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Phylogeny of herpesviruses
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Waltzeket al,.(2009). Phylogenetic relationships in the famiijoherpesviridaeDis Aquat Organ 84, 170194.
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Phylogeny ofalloherpesviruses

Partial DNA polymerases @lloherpesviridae

IcHW'-1
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Waltzeket al,.(2009). Phylogenetic relationships in the famiijoherpesviridaeDis Aquat Organ 84, 170194.






