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Evolutionary history of DNA methylation system of deep-sea hydrothermal field
microbiota approached by metaepigenomic analysis

HIRAOKA, Satoshi
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In this study, | planned to investigate epigenomic landscape in deep-sea
hydrothermal field microbiota using metaepigenomic approach to reveal the diversity and evolutionary
history of prokaryotic DNA modification system. However, | found it would be difficult to extract

DNA from hydrothermal sediment samples and genomic sequencing likely due to its background
contaminants, and thus | changed the targeted environment from hydrothermal field to marine
seawater.

I conducted seawater sampling, DNA extraction, and shotgun sequencing using PacBio sequencer.
Several draft genomes were successfully reconstructed, and also a number of methylated motifs
including novel ones were detected through bioinformatic analysis. The results of this study provide
grate insight into prokaryotic epigenomics in the marine environment.



DNA

(Heard & Martienssen. Cell

2015) ( )

DNA 9

DNA (Blow et al. PIoS Biol.
2016)
DNA
DNA
(Hiraoka et al. Microbe. Environ. 2016) PacBio 1
DNA
PacBio DNA
( ) 2
DNA DNA
(Hiraoka et al. Nat. Commun. 2019)
DNA

(Martin et
al. Nat. Rev. Microbiol. 2008; Nakamura & Takai PRPS. 2014, Takai & Nakamura Curr.
Opin. Microbiol. 2011).

DNA
DNA
PacBio (~86%)
20kb
Circular Consensus Sequencing (CCS) cDNA(Iso-
Seq)
@
( : JAMSTEC)
(2) PacBio Sequel 4~5kb
>97% CCS
(©) DNA
DNA
4 DNA
REBASE
®)

DNA

DNA
DNA

DNA






Hiraoka Satoshi Hirai Miho Matsui Yohei Makabe Akiko Minegishi Hiroaki Tsuda Miwako 14
Juliarni Rastelli Eugenio Danovaro Roberto Corinaldesi Cinzia Kitahashi Tomo Tasumi Eiji

Nishizawa Manabu Takai Ken Nomaki Hidetaka Nunoura Takuro

Microbial community and geochemical analyses of trans-trench sediments for understanding the 2019
roles of hadal environments

The ISME Journal 740 756

DOl
10.1038/s41396-019-0564-z

9 4 2
14
2020
11
2019
33

2019




Satoshi Hiraoka

Metaepigenomic analysis reveals the unexplored diversity of DNA methylation in an environmental prokaryotic community.
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Exploring microbial ecology using a metagenomics approach
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