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Abstract Circadian clocks are endogenous time-keeping mechanisms which are ubiquitous in a variety of o
rganisms from bacteria to mammals. In order to coordinate with and adapt to the daily environmental changes which
are driven by the self-rolling of the earth, the circadian clock controls various metabolic and biological activities with a
circle period of 24 h. One of the cyanobacterial species, Synechococcus elongatus PCC7942 is a model organism for
the circadian clock system. Three proteins encoded by the kaiA/B/C gene cluster, which is functional basis for the
circadian rhythm, generate the basic timing loop of the circadian clock in Synechococcus. Circadian time clue is
transmitted from the KaiABC-based central oscillator to the clock-controlled transcription factors. KaiC, an autokinase
and autophosphatase, is the central component of the cyanobacterial circadian clock. The daily auto-phosphorylation
and auto-dephosphorylation cycle of KaiC and the post-translational modification of the proteins, which consisted
the inputing and output pathways of the circadian clock, have composed the transcriptional and translational feed-
back loop (TTFL). In traditional theory of circadian clock model in cyanobacteria, TTFL regulation of clock genes
are thought to be essential for sustaining and outputing of the basic circadian timing loop in Synechococcus. But
surprisingly, KaiABC-based central oscillators are only found in cyanobacteria and very few prokaryotic species. It
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seems that this Kai-based clock is not an ubiquitous time-keeping mechanism that has been selected by organisms
during natural evolution. Recently, some circadian clock research groups have demonstrated that non-transcriptional
and translational oscillators could be the driving force of the generating and sustaining of biological circadian
rhythm. The peroxiredoxins (PRX) are reported to be conserved markers of circadian rhythms, which are also
thought to be a new focus of the researches on the molecular mechanism of circadian clock in cyanobacteria.
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