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Understanding microbial uncultivability: cue for the growth and incapability of
colony formation
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The objective of this study is to comprehensively elucidate the growth

control mechanisms regulating dormancy and awakening. The following results were obtained using a
pure strain of Nitrospira as a model of an unculturable microorganism: Nitrospira is dormant in an
environment unsuitable for growth, and only awakens and restart to grow when it receives signal-like

compounds produced by other Nitrospira cells. However, long-term cultivation in the laboratory
condition results in the emergence of mutant strains that do not show such a response. Furthermore,
we found that there are two types of Nitrospira, one specialized for survival and the other for
proliferation, suggesting that each of the above two types can inhabit a wide range of environments
when they emerge under favorable conditions.
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