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Structural transition of the cyanobacterial clock protein KaiC in solution
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3,400,000

KaiA KaiB KaiC 3

KaiC KaiC 2 6
N ATPase
Trp KaiC Trp

Cyanobacterial circadian clock is composed of the three proteins, KaiA, KaiB, and
KaiC. In this study, we examined the structural transition of KaiC during circadian oscillation. KaiC is
a hexameric protein, consisting of the two rings. Recent studies have pointed out that ATPase of
N-terminal ring of KaiC functions as a circadian pacemaker. We constructed KaiC mutant in which
tryptophan (Trp) was introduced at the N-terimal ring and conducted time-resolved fluorescence
measurements. We found that the fluorescence intensity from an inserted Trp exhibited the rhythmic change
in the presence of KaiA and KaiB. This is a clear sign of the structural transition of the N-terminal
ring in solution. The oscillatory amplitude in the fluorescence intensity was subtle, which indicates
that small-scale structural transition of the N-terminal ring of KaiC.
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