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Explore the potential of epigenetic regulation in the chemosymbiotic system
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Chemosymbiotic animals harboring methane-oxidizing bacteria are largely
dependent on chemically-derived energy and nutrients provided by symbionts. It still remain
unresolved as to how the symbiont growth is controlled to keep the within-host population size of
symbionts to be constant. We focus on whether epigenetic regulation is associated with sustaining
the symbiont population in host. PacBio whole genome sequencing was conducted for two symbionts of
deep-sea Bathymodiolus mussels, and one free-living bacteria. The sequence analysis showed that
these methane-oxidizing bacteria have the genome ranging 4 Mb to 4.5 Mb, of which about 50 thousands

of sites is methylated. From the transcriptome analysis, expression of some genes in both symbionts
are over 10-fold higher than those of free-living one. Some methylation sites were found in the
upstream region of their gene. These finding indicates that symbiosis have the potential for
enabling the epigenetic regulation.
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#Contig 50 130 1+1
Size 4,039,137 4,699,147 4,386,347 + 42,044
Ave. ctg length 80,782 36,147
N50 176,943 54,152
GC 42.5 40.3 39.8
#CDS 2,302 3,250 3,790
#Pseudogene 911 669 109
ITn operon 3 3 3
#IS 1,029 1,186 185
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