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Revealing seasonal variations in the
abundance of marine viruses

Prove horizontal gene transfer
between marine vruses and hosts

Discovering that viruses in surface
seawater are more abundant
than prokaryotes

For the first time, combining polymerase
chain reaction and metagenomics to
reveal the high diversity of RNA viruses
in marine systems

First discovery of ssDNA virus

Discovering the Auxiliary Metabolc
Genes which helps to understand the
functional role of the virus in infecting

the host and its ecological effects

Discovery of some marine
bacteriophages capable of cross
species infection

Discovery of phage resistance
selection somet lead 1o
cross resistance of other phages

The Tara Ocean - The largest
MannNe Organesm gene sequencng
project in history

Established the Global Ocean Virome
2.0, which includes the DNA virome
database for polar regions and the

IMG/VR database updated to 2.0

Expand the RNA virus classification on
Earth, and use new methods to
optimeze discovery and ¢l {

Timeline of virioplankton research

Isolation of the fwst marine phage

“Kil the Winner”

*“Viral Shunt Model®

First use of metagenomics for virus
sequencing in surface seawater

Discovering the existence of a
common gene pool in the ocean

Confirming a commaon gene pool in
the ocean

Macrogenomec sequencing and
multiple display amplification have
expanded the understanding of
8SDNA vruses in the ocean

Discovening that the host range of
deep-sea viruses is broader than
that in surface water

The Pacific Ocean virome - A database
of marine virus metagenomic datasets
and related protein clusters for
quantitative virus ecology

Confirming that viruses directly
manipulate the sulfur and nitrogen
cycles of the entire ocean and
establish the Global Ocean Viromes

Estabkshing WG/VR 3.0

Update of IMG/VR to 4.0 and no
negative correlation between
RNA virus abundance and
depth observed
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The biomass of photosynthetic microbes in the
ocean constitutes roughly half a gigaton of carbon
that is diverted towards different ecosystem
pathways at different rates and efficacies

of elemental transfer

While a large part of this carbon is consumed by
organisms at higher trophic levels, viral infection
and the concomitant cell lysis redirect biomass
away from grazers towards bacteria, a process
known as the “viral shunt”

Infected cells can also form aggregates, which
enhance biomass sinking to the deep ocean in a
process termed the “viral shuttle”

Viral lysis releases the intracellular content into
the seawater, where it is readily available for
bacterial respiration and growth —> system
respiration increases
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Viral isolation method

a Tangential flow filtration (100 kDa membrane)
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