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Many animals sleep to rest their brains and bodies. However, the evolutionary origin of sleep is still unclear. We
focused on the cnidarian hydra to examine whether sleep evolutionally emerged before the brain did. A hydra
behavior recording system we established revealed that hydra periodically repeats active and rest phase. In order to
clarify whether a phase corresponding to sleep is in this rest phase, some behavioral experiments were conducted
according to the definition of behavioral sleep used in such as flies and nematodes. Based on the results, we
concluded that a quiescence lasts more 20 minutes is sleep-like state. Transcriptome analysis was performed to
explore the molecular mechanisms underlying hydra sleep. The results suggested that some of the sleep-regulating
genes reported in other animals might regulate hydra sleep as well. In addition, we found that the neurotransmitters
and hormones contributed to sleep regulation in other animals are also involved in hydra sleep. However, some of
the functions involved in hydra sleep had opposing effects with the other animals. These results clearly suggested
that the origin of sleep is older than that of brain although the molecular mechanisms underlying sleep regulation
would be reconstructed during the evolution of the brain.
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