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The plant circadian system is based on self-sustained cellular oscillations
and these cellular clocks are coordinated in the plant body. In order to understand the plant
circadian system from the aspect of cellular clocks, the bioluminescence reporter system was
utilized for Arabidopsis and duckweed plants at a single cell level. Characterization of circadian
rhythms of isolated cells, cells in the plant, and proliferating plants was done and the spontaneous

order formation of circadian rhythms in the plant was analyzed. A Tool for gene disruption by the
CRISPR/cas9 system and a dual-color luminescence monitoring system were developed and evaluated. A
cellular circadian rhythm that was unaffected by perturbation of clock gene expression was revealed.
The existence of a cellular physiological rhythm that is uncoupled with the cellular clock provides
a new insight into our understanding of the plant circadian system.
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