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Diverse DNA modification in marine prokaryotic and viral communities
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DNA chemical modifications, including methylation, are widespread and play

important roles in prokaryotes and viruses. However, current knowledge of these modification systems
is severely biased towards a limited number of culturable prokaryotes, despite the fact that a vast
majority of microorganisms have not yet been cultured. Here, using single-molecule real-time (SMRT)
sequencing, we conducted culture-independent ‘ metaepigenomic’ analyses (an integrated analysis of
metagenomics and epigenomics) of marine microbial communities. We reconstructed >400
metagenomic-assembled genomes (MAGs) from diverse prokaryotes and viruses, respectively, and 220
modified motifs and 276 DNA methyltransferases (MTases) were identified. The MTase-motif
correspondence found in the MAGs revealed 10 novel pairs, 5 of which showed novel specificities. Our
findings highlight diverse unexplored DNA modifications that potentially affect the ecology and
evolution of prokaryotes and viruses in nature.
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Satoshi Hiraoka

"Metaepigenomic® analysis for identification of unexplored prokaryotic DNA methylation in nature.
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