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Systematic understanding of novel anti-virus system in a cell
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CRISPR-Cas system is a bacterial adaptive immune system, which degrades foreign
DNA or RNA such as that derived from virus. We selected a thermophilic bacterium, Thermus thermophilus,
which has several CRISPR-Cas systems, for a model organism to study their systematic manner in a cell. We
investigated structure and function of two large complexes comprising two CRISPR-Cas systems of the
strain. We found that each complex was composed of several protein subunits and a small RNA molecule, and
adopted a helical structure. Nucleotide sequences of the small RNA molecules are similar to each other.
Both complexes degraded single-strand RNA in a similar manner. These results suggest that the two
complexes have been evolved from a common ancestor, and that they comprise backup system in a cell to
respond to virus infection.
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