Periodic control of kisspeptin and its receptor gene expression by Photic and non-photic environmental cues in the grass puffer, a semilunar spawner.
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Many organisms use a combination of photic (e.g. daylight and moonlight) and non-photic (e.g. temperature) environmental cues to synchronize their maturation and spawning to specific seasons, to a particular moon phase, and/or to particular times of the day. These cues are integrated to regulate the activity of hypothalamic neuropeptides including kisspeptin, GnIH and GnRH. However, molecular mechanisms of periodic control of these neuropeptides are little understood. Grass puffer, Takifugu niphobles, provides a suitable model to assess this question because it spawns in semilunar cycles during spring tide in early summer and spawning occurs several hours before high tide. The mRNA levels of kiss2 and its receptor gene (kiss2r) significantly increased during several months over the spawning period. The administration of Kiss2 stimulated the expression of kiss2r and gnrh1in the diencephalon and fshb and lhb in the pituitary. In the diencephalon, kiss2 and kiss2r are synchronously expressed with daily and circadian variations under light/dark and constant dark conditions, respectively, and these changes were consistent with the changes in expression of melatonin receptor genes. The administration of melatonin significantly stimulated the expression of these genes. Furthermore, in the spawning season, kiss2 and kiss2r showed specific changes in expression in a lunar month with a peak at full moon night. On the other hand, the levels of kiss2 and kiss2r mRNAs were decreased in the fish exposed to high temperature (28°C) when compared to normal temperature (21°C), concomitant with the decrease in expression of gnrh1, fshb and lhb. The water temperature at the end of the spawning period rises up to 28°C in the field.  The transitional increase in temperature to 28°C may provide an environmental signal to terminate reproduction. The present results indicate that periodic expression of kiss2 and kiss2r may be important in the seasonal, semilunar, and precisely-timed spawning of the grass puffer through the control by circadian clock, melatonin and water temperature.
