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Elucidation of the bacterial adaptive immune system of extremely thermophilic
bacterium by high-resolution structural studies
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CRISPR-Cas system is a bacterial adaptive immune system, which degrade
foreign DNA or RNA such as that derived from virus. Cmr complex, which is composed of six proteins
(Cmrl Cmr6) and a small RNA (crRNA), is one of the components of the CRISPR-Cas. The Cmr complex
cleaves the single strand RNA complementary to the crRNA. The Cmr complex derived from extremely
thermophilic bacterium Thermus thermophilus, and the two mutant complexes, which lacks Cmrl or Cmr5,

were constructed in vitro by using E. coli cell free protein synthesis method, and then, their
structures and RNase activities were investigated. We found that RNase activity of the Cmr complex
was increased by lacking Cmrl. Without Cmr5, structure of the Cmr complex become unstable and the
target RNA was irregularly cleaved. Thus, the Cmrl and Cmr5 play roles in controlling the RNase
activity of the Cmr complex.
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