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Lunar synchronized reproductive rhythm: Regulation by biological clock, light
and tidal cycle, and its plasticity
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To establish the molecular basis of a novel biological clock mechanism
underlying the semilunar-synchronized spawning rhythm of the grass puffer, a transcriptome analysis
was conducted in the pineal gland to search genes that exhibit ultradian oscillation in expression
with about 15 hr of cycle. More than 800 candidate genes were found and, taking together with
ultradian oscillation genes in the diencephalon previously determined, the present result suggest
that there is a circatidal clock in the brain of grass puffer. For the periodic regulation of
hypothalamic neuropeptide gene expression by the pineal gland, the secretion of melatonin may change

depending on moon light intensity and melatonin may influence the expression of those genes.
Furthermore, field studies of the grass puffer spawning revealed that the semilunar rhythm is
variable depending on tidal cycle of the habitat and different between males and females.
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