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The use of next generation sequencing (NGS) is essential for studying and monitoring 

pathogens in bivalve mollusks in order to anticipate the emergence of new genotypes or species. 

The improvement of knowledge and approaches to characterize their genome allows for a better 

understanding of their life cycle, host interactions, and capacity for adaptation or evolution. 

Ostreid Herpevirus 1 (OsHV-1), a pathogen of the Pacific oyster Crassostrea gigas, is 

responsible for significant mortality of larval and juvenile oysters each year. The study of its 

genome is complicated by the inability to culture the virus in vitro. Currently, 52 OsHV-1 

genomes are available in public databases. This emphasizes the need for the development of 

diversity and phylodynamic analyses, which are key elements in understanding the spatial and 

temporal viruses diffusion. 

Through the use of "ultra-deep" short-read sequencing on individual moribund oysters, 

combined with a new bioinformatics pipeline, 440 de novo OsHV-1 genomes were assembled. 

By combining the genetic variations quantification, phylogenetic analysis, and ancestral state 

reconstruction of discrete traits, the connectivity of OsHV-1 viral populations between oyster 

farming areas was assessed. The results suggest that some oyster aquaculture areas have higher 

OsHV-1 diversity than others. The phylogenetic study indicates samples clustering according 

to host, location, and time. This work demonstrates that phylodynamic approaches can be 

applied to aquatic DNA viruses to determine how epidemiological, immunological, and 

evolutionary processes act and interact on viral diversity. 


