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Microbes are found throughout nature, the majority of which, however, are
unculturable or quite difficult to be multiplied on traditional microbiology. Metagenomics has
emerged to access the genetics and physiology of uncultured lives. Here we succeeded in newly
identifying critical metals-responsive gene fragments using functional metatranscriptomics in
deep-subseafloor biosphere, namely the substrate-induced gene expression screening. The
computational analysis revealed riboswitch-like secondary structures in the nucleotide sequences of
fragments identified. Such molecular responses for rare earth elements were also found in Bacillus
megaterium, a soil bacterium thriving in a vast range of environmental conditions, e.g. in compost
to deep-subseafloor. The paper also discussed its survival strategies for cell proliferation and
conditional adaptation in the presence of heavy metals including lanthanoids.
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