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Diversity of novel viruses infecting methanogenic archaea, discovered through coupling of stable isotope probing and metagenomics

des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Objective of our study How to study viruses of methanogenic archaea in anaerobic digesters? Enrichment of the community in methanogens?

16S metabarcoding of cellular DNA Viruses of methanogens isolated so far? 

•

  Characterize the diversity of viruses infecting methanogenic archaea • in anaerobic digesters • using metagenomics p. 6 Phages in Paris Ariane Bize -12-10-2022How to study viruses of methanogenic archaea in anaerobic digesters?



  The proportion of archaea increased over time  Reaching ~25-30% of the community at day 17 55% of archaea in the heavy DNA fraction at day 17  Methanobacterium is dominant among them, followed by Methanobrevibacter p. 11 Phages in Paris Ariane Bize -12-10-2022 How many viral contigs may originate from archaeal viruses? these viral contigs? Bipartite network of known archaeal viruses and the 39 selected viral contigs  Most of these viral contigs share genes with archaeal caudoviruses Some contigs share genes with viruses having an archaea-specific morphotype  Several contigs share very few genes with previously Complete circular genome of a caudovirus, siphovirus-like  New proposed viral family: Speroviridae * Reads Per Kilobase, per Million mapped reads Likely a partial or nearly-complete genome of a spindle-shaped virus  The genome may be linear (protein-primed family B DNA polymerase)  Could represent a new family  One of the first spindle-shaped viruses detected for methanogenic archaea p. 15 Phages in Paris Ariane Bize -12-10-2022

Summary

  Discovery of viruses of methanogens  Limited similarity with previously characterized archaeal viruses  In particular, discovery of spindle-shaped viruses infecting methanogenic archaea  It further supports the widespread phylogenetic and environmental distribution of spindleshaped archaeal viruses  Shows the potential of Stable Isotope Probing to identify viruses infecting hosts with a specific metabolism, as previously shown by Sungeun Lee et al, 2021  Work recently published in Environmental Microbiology https://doi.org/10.1111/1462-2920.16120 p. 17
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of the community in archaea by using a methanogenesis substrate

  

1 2 Be able to discriminate viruses from active and non-active hosts  DNA

Stable Isotope Probing Predict hosts from viruses  Metavirome sequencing + bioinformatics
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2022 Experimental design Anaerobic digestion microcosms (35°C) 12 C-formate 13 C-formate day 8 day 13 day 17
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