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In general, when a biomolecular complex that is deeply involved in a biological phenomenon
is discovered, research on the formation and structure of the complex tends to progress, while
research on the dissociation of the complex lags behind. The same is true for the circadian clock
system of cyanobacteria. The disassembly process of a ternary complex accumulated at night,
in which three Kai proteins (KaiA, KaiB, and KaiC) are bound, has not received much attention
from researchers. In this presentation, we will discuss how the "three physiological properties
of the circadian clock" emerge in the dawn phase when KaiC ATPase is conjugated with an
autocatalytic disassembly reaction ', and its relevance to other circadian clock systems, which
also dissociates at dawn.

Keywords : Circadian Clock; Cyanobacteria; ATPase,; Autocatalytic Reaction;

ARGy TR DRSS I B3 D gE 03 e — J5 T, & OfBEEERFL ISV T
WMIEN BN THD, T /37T VT OMARFHIZOWTHRILZ ENE R D,
WHNCERET D Kai Z U XV HEEAIROMEEXER SN TIedho Tz, ARERTIE,
KaiC @ ATPase 1& M 3ZBT OALFE T H CAREER) 22 BRSO & % L, 2k - T
BEHEEEED 3 SOAEBZMNE ] DTV AT ABRICBEELT D Z EaiEmT D

1-5)
o

1) Highly sensitive tryptophan fluorescence probe for detecting rhythmic conformational changes of
KaiC in the cyanobacterial circadian clock system. A. Mukaiyama et al. Biochem. J. 2022, 479, 1505-
1515.

2) Regulation Mechanisms of the Dual ATPase in KaiC, Y. Furuike et al. PNAS 2022, 119, €2119627119.
3) Elucidation of Master Allostery Essential for Circadian Clock Oscillation in Cyanobacteria. Y. Furuike
et al. Sci. Adv. 2022, 8, eabm8990.

4) Cross-scale Analysis of Temperature Compensation in the Cyanobacterial Circadian Clock System.
Y. Furuike, Commun. Physics, 2022, 5, 75.

5) Slow and Temperature-compensated Autonomous Disassembly of KaiB—KaiC Complex. D. Simon et
al. Biophys. Physicobiol., 2022, 19, ¢190008.

© The Chemical Society of Japan - K403-2pm-05 -



