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Circadian clock of cyanobacteria

Cyanobacteria are the simplest organisms that exhibit circadian rhythms. Molecular genetic studies
elucidated that the kaiABC gene cluster is essential for generation of circadian rhythms in the cyanobacterium
Synechococcus elongatus PCC 7942. One of the most striking feature of the cyanobacterial oscillator is that a
wide diversity of clock phenotypes (period length 14 h to 80 h and various abnormality including arhythmic)
can arise from single amino acid substitutions in Kai proteins (especially in KaiC). Thus, to understand how
oscillation that satisfies three criteria of circadian rhythms is generated, we have studied on biochemical
properties of the Kai proteins and found following results. 1) KaiA, KaiB and KaiC directly associated each
other. 2) KaiC has two potential ATP-/GTP-binding motifs. KaiC bound both ATP and GTP in vitro and KaiC
could be autophosphorylated in vitro. 3) . Disruption of the sasA gene that codes a histidine kinase of the two-
component system, severely lowered amplitude of the rhythms and its constitutive overexpression nullified
circadian rhythms. 4) Accumulation level of Kai proteins oscillated in a circadian fashion and the level of
phosphrylation of KaiC also showed evident rhythmicity. In addition, KaiA protein greatly enhanced
phosphorylation of KaiC both in vitro and in vivo. We hope that further analysis can answer the key question
of circadian biology, that is, how the Kai oscillator have been selected as the physiological timer of

cyanobacteria to adapt to the day/night alteration.



