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Herpesviridae 

Herpesvirales 

Alloherpesviridae 

Malacoherpesviridae 
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A herpesvirus associated with mass mortality of juvenile and adult koi, a strain of a 
common carp


Ronald P. Hedrick, O. Gilad, S. Yun, J. V. Spangenberg, G. D. Marty, R. W. Nordhausen, M. 
Kebus, H. Bercovier and A. Eldar.


J. Aquat. Anim.Health. (2000) 12, 44-57


A herpesvirus associated with mass mortality of juvenile and adult koi Cyprinus carpio


Ronald P. Hedrick, G. D. Marty, R. W. Nordhausen, M. Kebus, H. Bercovier and A. Eldar.


Fish Health Newsletter, Fish Health Section, America Fisheries Society. (1999), 27, 7.


KHV or CyHV-3 

Emerging disease which is highly 
contagious, extremely virulent and 
which induces high mortality rate  

KHV 
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 Important mortality in two species : common and koi carps 

Common Carp (Cyprinus carpio carpio) Koi Carp (Cyprinus carpio koi) 

KHV 

Species economically important 
Common carp is the most widely cultivated fish for human 
consumption mainly in Asia, Europe, and the Middle East  

KHV 
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Koi carp is cultivated as an expensive pet fish for personal pleasure or 
competitive showing worldwide  

KHV 

Complex virus  

Large genome (295 kb) 

Abundant repetitive sequence content 

Original genes 

Spontaneous attenuation in vitro 

KHV 
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Introduction on KHV  

Study 1: Bac cloning of KHV genome  

Introduction on KHV  

Study 1: Bac cloning of KHV genome  

Study 2: KHV portal of entry  
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Introduction on KHV  

Study 1: Bac cloning of KHV genome  

Study 2: KHV portal of entry  

Study 3: fish epidermal mucus as an 
innate immune barrier against KHV 

Introduction on KHV  

Study 1: Bac cloning of KHV genome  
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Homologous 
recombination in 
eucaryotic cells 

Cosmide approach BAC cloning 

BAC cloning technology


E.Coli 

Electroporation in E. coli 

Recombinant BAC virus 

BAC 

BAC 

Eukaryotic cell 

Transfection in 
eukaryotic cell 

BAC plasmid 

Reconstitution of 
recombinant virus 

Recombinant virus 

Extraction of the 
BAC plasmid 

MUTAGENESIS 
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LoxP
LoxP


EGFP/NEO


parC
parB
parA
repE
redF
CmR


MCS MCS 

Version 2.0 

Eucaryotic selection Procaryotic selection 

BAC cassette 

Transmission
 EGFP
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Study 1: Bac cloning of KHV genome  
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Production of herpesvirus recombinants using BAC cloning 
technologies …     turning years into weeks


Introduction on KHV  

Study 1: Bac cloning of KHV genome  

Study 2: KHV portal of entry  
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What is the portal of entry of KHV in carp ?  

Recombinant 
Luciférase 

In vivo 
Bioluminescence 

Imaging 
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25 

IVIS: In vivo imaging system 
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delta P 

Infected 
compartment 

Non - infected 
compartment 

Air pomp 
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Introduction on KHV  

Study 1: Bac cloning of KHV genome  

Study 2: KHV portal of entry  

Study 3: fish epidermal mucus as an 
innate immune barrier against KHV 
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Ex vivo tail infection 
without mucus  

Ex vivo tail infection  
with mucus  
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