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Collection and Processing of Seawater
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Méthodes

DNA : Gene collections and MAGs




Prokaryote-centered gene
colllection OM-RGC.v2
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A large proportion of new genes
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Genome-resolved metagenomics W
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Genome-resolved metagenomics W
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Genome-resolved
metagenomics
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Nearly one thousand eukaryotic MAGs and SAGs
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Méthodes

RNA : Transcript collections, RNA genomes and
Metagenome-assembled Transcriptomes




Building a gene catalog for
ocean eukaryotes through
metatranscriptomics
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Reconstructing transcriptome from metagenomics
and metatranscriptomics
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Applications
Genomes eucaryotes reconstruits

Virus environnementaux inconnus
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New lineages of marine eukaryotéé WY
Opisthokonta: 299 MAGs

Mostly copepods (Arthropoda) and Oikopleura related

Stramenopiles: 149 MAGs </

Mostly diatoms, other Ochrophyta and MAST %,
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Mostly Haptophyta and a new sister clade
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Detecting marine RNA viruses in
metatranscriptomics data

RESEARCH ARTICLE

VIROME

Cryptic and abundant marine viruses at the
evolutionary origins of Earth’s RNA virome

Ahmed A. Zayed?31, James M. Wainaina'*{, Guillermo Dominguez-Huerta'?31, Eric Pelletier*S,
Jiarong Guo'?3, Mohamed Mohssen**, Funing Tian'?, Akbar Adjie Pratama'Z, Benjamin Bolduc?3,
Olivier Zablocki?3, Dylan Cronin'23, Lindsey Solden', Erwan Delage®”, Adriana Alberti*§,
Jean-Mare Aury*5, Quentin Carradec*S, Corinne da Silva*®, Karine Labadie*5, Julie Poulain®5,
Hans-Joachim Ruscheweyh®, Guillem Salazar®, Elan Shatoff®, Tara Oceans Coordinatorst,

Ralf Bundschuh®®'%!, Kurt Fredrick', Laura S. Kubatko'>'3, Samuel Chaffron®”, Alexander I. Culley'?,
Shinichi Sunagawa®, Jens H. Kuhn'®, Patrick Wincker*5, Matthew B. Sullivan’2361216x

A Established phyla Putative novel phyla
| » .,, P » v

Lerjinggﬁota +S$3Nu:!g(§:€NA Kftrf:solgﬂb?:ora Dupf?jr;?{ﬂﬂ'.mra Negeirslgl.r:]rgmra "Taraviricota” "Pomiviricota”  "Arctiviricota"
(H=50,M=59)  (H=246,M=442)  (H=105,M=152) {H=3,M=7) {(H=7,M=25) Ambiguous +sSRNA “SSRNA

Tree scale: 1 — ——i Chrymotiviriceles

-
"Paraxenoviricota" "Wamoviricota"
+ssRNA Not determined

— —
| |

. Open ocean (this study)
Coastal ocean (Wolf et al., 2020)
. GenBank (release 233)

———— "Lenar-ike vinuses"



A new virus group with hybrid features
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Mirusviruses link herpesviruses to giant viruses

Morgan Gaia, Lingjie Meng, Eric Pelletier, Patrick Forterre, Chiara Vanni, Antonio Fernandez-Guerra,
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Abstract

DNA viruses have a major influence on the ecology and evolution of cellular organisms224,
but their overall diversity and evolutionary trajectories remain elusive®. Here we carried out a
phylogeny-guided genome-resolved metagenomic survey of the sunlit oceans and discovered
plankton-infecting relatives of herpesviruses that form a putative new phylum dubbed
Mirusviricota. The virion morphogenesis module of this large monophyletic clade is typical of - -
viruses from the realm Duplodnaviria®, with multiple components strongly indicating a M I ru sv‘ ru s es
common ancestry with animal-infecting Herpesvirales. Yet, a substantial fraction of

mirusvirus genes, including hallmark transcription machinery genes missing in
herpesviruses, are closely related homologues of giant eukaryotic DNA viruses from another
viral realm, Varidnaviria. These remarkable chimaeric attributes connecting Mirusviricota to Q Q
herpesviruses and giant eukaryotic viruses are supported by more than 100 environmental Q°\ Qo\ @
mirusvirus genomes, including a near-complete contiguous genome of 432 kilobases. v
Moreover, mirusviruses are among the most abundant and active eukaryotic viruses Q é
characterized in the sunlit oceans, encoding a diverse array of functions used during the

- -
infection of microbial eukaryotes from pole to pole. The prevalence, functional activity, Po kkeSVI rl c etes . . . . . .

diversification and atypical chimaeric attributes of mirusviruses point to a lasting role of

T |
Mirusviricota in the ecology of marine ecosystems and in the evolution of eukaryotic DNA M eg a VI rl c ete s .
viruses.
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Interpréter PADNe : les géenomes de reféerence pour
les organismes non-modeles
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