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In vivo reconstitution of circadian system by heterologously expression of the
cyanobacterial Kai proteins
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The cyanobacterial circadian oscillator composed of only three proteins, KaiA,
KaiB, and KaiC sustains an ordered pattern of KaiC phosphorylation. In vitro reconstitution of the KaiC
phosphorylation cycle, achieved by simple mixing of the three Kai proteins with ATP provided a means of
studying the detailed mechanisms of the Kai-proteins oscillator. The expressions of many genes showed the
circadian rhythm in the c¥anobacterium Synechococcus elongates PCC 7942. In this study, we examined
whether the cyanobacterial circadian clock composed of Kal proteins operate in a heterologous host. Three
kai genes of the cyanobacterium S. elongates PCC 7942 were introduced to Escherichia coli or Chlorobuim
tepidum, and KaiA, KaiB, KaiC proteins were co-expressed in the cells. The regulation of the molar ratio
of three Kai proteins in the cell was found to be important for the exhibition of circadian rhythm in a
heterologous host.
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