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Elucidating genomic evolution and survival strategies of microbial communities
inhabiting the oldest subterranean aquifer of the Earth

Inagaki, Fumio
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The world’ s oldest subterranean aquifer has been discovered at the Kidd

Creek mine in Ontario, Canada, which was estimated to be ~2.64 billion years old in the Proterozoic
era. In this study, in collaboration with the University of Toronto, we conducted metagenomic and
metatranscriptomic analyses of subterranean microbial communities. Microbial cells were collected by
membrane filter units installed in a horizontal water extraction well at ~2.4 km below the land
surface. The results suggest that metabolically active bacterial communities, predominantly
belonging to the phylum Proteobacteria and Firmicutes in about 100 cells/mL, contribute to
biogeochemical cycling, including alkane degradation and other redox reactions of hydrogen, carbon,
sulfur, and arsenate compounds.
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