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Structures and Activities of Clock Protein KaiC Encoding the Earth Rotation from
the Ancient Time
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Various organisms on the Earth possess biological clock systems for adapting

to the environment which changes with a 24-hours period. The clock system of cyanobacteria is
driven by a clock protein, KaiC. A unique double-ring shaped structure of KaiC achieves two
functions simultaneously. The speed of the whole system is determined by the ATPase ring of KaiC,
while the rhythm is amplified in the phosphorylation ring. In this research, we mainly conducted the

structural analysis of KaiC to clarify the relationships between the two rings. We succeeded to
observe diverse molecular structures of KaiC which were different from ones previously deposited in
the data bank. The results enabled us to investigate the structural flexibility of KaiC
accommodating various chemical states in order to encode the Earth rotation from the ancient time.
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