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Visualization of critical neuronal circuits for the determination of diurnal
animal behaviors using bioluminescence imaging
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Reporter was created by insertion of luciferase gene at downstream of the
Bmall gene promoter of diurnal Nile grass rats. In addition, fibroblast cells isolated from the
lungs of Nile grass rats were cultured to establish a model cell line stably expressing this
reporter. Bioluminescence rhythms with circa 24-hour cycles were observed in these cells. In
addition, an adrenergic-stimulation induces phase responses similar to the human light-induced phase

responses (type 0 phase response curve) in these cells.

GABA responses were analyzed by Ca2+ imaging and cell-attached voltage-clamp recordings in
hypothalamic circuits receiving SCN projections in Nile rats and mice. We identified differential
GABA functions in the subparaventricular zone (SPZ); GABA induced greater Ca2+ increases in
nocturnal mice, whereas it caused greater inhibition of spontaneous firing in diurnal Nile rats.
Thus, we suggest a key role of GABA functions in the phylogenesis of diurnal behaviors.
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