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Study of the ecology of ultra-small prokaryotes in deep rock environments by
local genomic and mineral analyses
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A metal sulfide chimney sample collected from a deep-sea hydrothermal vent
in the southern Mariana Trough was studied for the ecology oft CPR and DPANN. In order to detect CPR
and DPANN, microorganisms were visualized inside the rock sample using the imaging technology
developed in previous research.
Ultra-small cells were observed by Nano-solid analysis in the metal sulfide chimney sample. By Raman
spectroscopy, we also confirmed the presence of amorphous silica around the ultra-small cells. In
addition, we succeeded in constructing a nearly complete genome of DPANN from the chimney sample.
Local sampling was attempted by making a thin section with a diamond band saw. After fluorescently
staining the thin sections, the locations of microorganisms were localized by fluorescence
microscopy. For local sampling, a high-precision micromill system was used. Although we were not
able to obtain genomic data from the locally obtained sample, mineral analysis was successful.
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