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A molecular ecology approach using Stable Isotope Probing and metagenomics to study viruses of methanogens' diversity

Context

Identifying hosts from viruses in complex microbial communities is still non-trivial ■ Very promising approaches have recently emerged to identify hosts from viruses in complex ecosystems (1, 2) ■ However, most of them require either host cultivability or prior knowledge of host and virus partial genome sequence ■ Moreover, none of them establish a direct link with the host metabolism 
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 1 Dang VT, Sullivan MB. Emerging methods to study bacteriophage infection at the single-cell level. Frontiers in microbiology 2014 [2] Marbouty M, Cournac A, Flot JF, Marie-Nelly H, Mozziconacci J, Koszul R. Metagenomic chromosome conformation capture (meta3C) unveils the diversity of chromosome organization in microorganisms. Elife 2014 [3] Radajewski S, Ineson P, Parekh NR, Murrell JC. Stable-isotope probing as a tool in microbial ecology. Nature 2000 [4] Neufeld, J.D., Vohra, J., Dumont, M.G., Lueders, T., Manefield, M., Friedrich, M.W. and Murrell, J.C. DNA stable-isotope probing. Nature Protocol 2007. H. Ngo 1 , M. Sotomski 1 , M. Krupovic 2 , F. Enault 3 , O. Chapleur 1 , T Bouchez 1 , A. Bize 1* 1 Irstea, UR PROSE, 1 rue Pierre-Gilles de Gennes, F-92761 Antony, France 2 Institut Pasteur, BMGE, 28, rue du Docteur Roux, 75724 Paris Cedex 15, France 3 UCA, LMGE, 1 impasse Amélie Murat, TSA 60026 CS 60026, 63178 Aubière Cedex, France *ariane.bize@irstea.fr The use of various 13 C-labeled methanogenesis substrates enables us to activate different populations of methanogenic archaea and enrich them with 13 C (3). Logically, viruses that infected them should also be labelled. The viral DNA will be separated by ultracentrifugation on a CsCl gradient (4), collected and further studied (sequencing, …). Perspectives ■ Perform the SIP analysis of viral DNA and sequence the fractions of interest ■ Identify contigs of archaeal viruses thanks to bioinformatics analysis of the metavirome sequences (pipeline development). T4 phage DNA extraction • Significant differences in positions of density peaks • Good agreement between the expected and observed peak positions, according to the 13 C-glucose percentages Good reproducibility of biogas production • DNA extraction at 3 different time points to select for the samples with the optimal amounts of enriched DNA from archaeal cells or viruses • At d13-d16, virus-like particles with morphotypes similar to archaea-specific viral families were observed • No significant differences in viral DNA quantities collected at d7, d13 or d16 • Archaea were mostly methanogens and their proportion increased over time • The highest proportion of archaea was reached in the fr3 13 C fraction at d16