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Neuronal and Molecular Basis underlying Ultradian Rhythms in Planarian
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Biological rthythms are prevalent in the organisms, with the underlying mechanisms being widely conserved. However,
the mechanisms regulating ultradian rhythms, which are periodic movements that occur on a timescale of several hours
and play a role in various physiological functions such as, homeostasis, cardiovascular system, and metabolism, remain
largely unexplored. Planarians belong to an early branching bilateral group of organisms with a simple, nevertheless
sophisticated brain and exhibit ultradian rhythms through spontaneous activity and rest cycles without external stimuli. In
this study, we investigated the neural basis and molecular mechanisms regulating the ultradian rhythm of spontaneous
movement in the planarian Dugesia japonica. Results showed that their locomotion does not adhere to a circadian rhythm
but displays multiple cycles in ultradian rhythms (approximately 30, 60, 90, and 120 minutes). In addition, our results
suggest that integrating ultradian rhythm periodicity and environmental information in the brain leads to doubling, tripling,
or quadrupling the basic 30-minute ultradian cycle, resulting in a longer cycle. Our RNA-seq data showed that planarians
lack conventional clock genes; instead, they rely on novel factors to regulate the ultradian rhythm. These findings suggest

that phase synchronization of circadian rhythms may be achieved through mechanisms that extend ultradian rhythms via

environmental factors.
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