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Molecular mechanisms of semilunar-synchronized spawning rhythm in the grass puffer:
Regulation by a novel biological clock and environmental factors
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To elucidate molecular mechanisms of a novel clock that produces ultradian rhythm
in the MelR gene expression in the brain of grass puffer, a transcriptome analysis was conducted by RNA
sequencing to search genes that exhibit ultradian oscillations in expression. In the diencephalon, more
than 200 genes were identified as potential ultradian expression genes including genes involved in neural
and signal transduction activities. A MelR promoter-EGFP DNA was constructed to be microinjected into
single-cell stage of embryos. EGFP expression was detected in some cells in the lateral region along the
body at 2-3 dpf, but not in the brain. Further studies will be needed to examine the promoter region
responsible for the ultradian gene expression. In 3-4 dph larvae, MelR gene showed daily variations in
expression under light/dark condition. In addition, cryptochrome, a circadian clock gene, showed daily,
circadian and lunar-synchronized expressions in the diencephalon.
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