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nucleic acid-based metagenomics : a decade of advances in molecular
characterization of plant viruses »

Oumaima Moubset, Sarah Francois, Frangois Maclot, Essowée Palanga, Charlotte Julian, Lisa
Claude, Emmanuel Fernandez, Philippe Rott, Jean-Heinrich Daugrois, Aymeric Antoine-
Lorquin, Pauline Bernardo, Arnaud G. Blouin, Coline Temple, Simona Kraberger, Rafaela S.
Fontenele, Gordon W. Harkins, Yuxin Ma, Armelle Marais, Thierry Candresse, Sélim Ben
Chéhida, Pierre Lefeuvre, Jean-Michel Lett, Arvind Varsani, Sébastien Massart, Myléne
Ogliastro, Darren P. Martin, Denis Filloux, and Philippe Roumagnac

OM, CJ, LC, EF, PR, JHD, DF, PR : PHIM Plant Health Institute, Univ Montpellier, CIRAD, INRAE, Institut Agro,
IRD, Montpellier, France; SF : Department of Zoology, University of Oxford, U.K; FM, AB, CT, SM : Plant
Pathology Laboratory, Terra, Gembloux Agro-Bio Tech, Liege University, Gembloux, Belgium; EP : Institut
Togolais de Recherche Agronomique (ITRA-CRASS), B.P. 129, Kara, Togo; AAL : INRA-Université de Montpellier
UMR DGIMI 34095 Montpellier, France ; PB : Enza Zaden, Haling 1-E, 1602 DB Enkhuizen, The Netherlands ;
AB : Plant Protection Department, Agroscope, 1260, Nyon, Switzerland; SK, RSF, AV : The Biodesign Center for
Fundamental and Applied Microbiomics, Center for Evolution and Medicine, School of Life Sciences, Arizona
State University, Tempe, AZ, U.S.A.; GWH : SouthAfricanMedical Research Council Capacity Development Unit,
SouthAfrican NationalBioinformatics, Institute,University of theWestern Cape, South Africa; YM, AM, TC :
Univ. Bordeaux, INRAE, UMR BFP, 33140 Villenave d’Ornon, France ; SBC, PL, JML : CIRAD, UMR PVBMT, F-
97410 St Pierre, La Réunion, France; AV : Structural Biology Research Unit, Department of Integrative
Biomedical Sciences, University of Cape Town, Observatory, Cape Town, South Africa ; DPM : Division of
Computational Biology, Department of Integrative Biomedical Sciences, Institute of infectious Diseases and
Molecular Medicine, University of Cape Town, Cape Town, South Africa

Over the last decade, viral metagenomic studies have resulted in the discovery of thousands of
previously unknown viruses. These studies are likely to play a pivotal role in obtaining an accurate
and robust understanding of how viruses affect the stability and productivity of ecosystems. Among
the metagenomics-based approaches that have been developed since the beginning of the 21st
century, shotgun metagenomics applied specifically to virion-associated nucleic acids (VANA) has
been used to disentangle the diversity of the viral world. We summarize herein the results of 25
VANA-based studies, focusing on plant and insect samples conducted over the last decade (2010 to
2022). Collectively, viruses from 94 different families were reliably detected in these studies,
including capsidless RNA viruses that replicate in fungi, oomycetes, and plants. Finally, strengths and
weaknesses of the VANA approach are summarized and perspectives of applications in detection,
epidemiological surveillance, environmental monitoring, and ecology of plant viruses are provided.
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