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Despite broad-scale adaptations of organisms across domains (from bacteria
to animals) to various environmental conditions such as temperature, pressure, pH, and salt
concentrations, the circadian clock is a shared characteristic as a fundamental timing device.
However, the detailed molecular mechanism of each autonomously operating circadian clock remains
unclear. The circadian clock of cyanobacteria is controlled by three proteins, KaiA, KaiB, KaiC, and

ATP. While the circadian rhythm is inherently robust to temperature change, we found that KaiC
phosphorylation cycles were accelerated from 22 h at 1 bar to 14 h at 200 bar and to 11 h at 400
bar, decreasing circadian-period length. This reduction resulted from pressure-induced enhancement
of KaiC ATPase activity and allosteric effects. This relashionship was also investigated in the KaiC

mutants, R393C and F470Y.
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