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Studies on a mechanism of the photoperiodic signal transduction in the ovarian development

of the sapphire devil, Chrysiptera cyanea

_ Ovarian development of the sapphire devil, Chrysiptera cyanea, exhibits photoperiodism
and is stimulated under long day conditions. This photoperiodic ovarian development could be
induced even in the ophthalmectomized fish, suggesting the involvement of extra-retinal
photoreceptor in the transduction of photic stimuli to the reproductive endocrine axis. Moreover,
long photopen'od of red and green light could induce the ovarian development of the fish. The aim
of the present study is to identify the candidate molecules of the deep brain photoreceptor involved
in the photoperiodic ovarian development and to investigate the photoperiodic time measurement
mechanism ini the sapphire devil. PCR-based cloning method resulted that eight opsin family genes
were isc;lated from the eye and brain of the sapphire devil; long-wavelength sensitive cone opsin
(sdLWS), VA opsin (sdVAL), exo-thodopsin (sdExo), short-wavelength sensitive cone opsin 1
(sdSWS1), middle-wavelength sensitive cone opsin 1 and 2 (sdMWSI, sdMWS2), rhodopsin
(sdRhod), and melanopsin (sdOpn4). RT-PCR analysis revealed that sdLWS, sdVAL, sdRhod,
sdExo, and sdOpn4 were expressed in the brain. In addition, in situ hybridization and
immunohistochemistry indicated that sdLWS is expressed in the third ventricle periventricular area
in the anterior hypothalamus, and that sdVAL-ir cells were localized in the dorsal part of the lateral
tuberal nucleus in the hypothalamus. The potential spectral sensitivity of these opsins seémed to be
consistent with that of the photoperiodic ovarian development. These results suggest that sapphire
devil have several functional opsin-based photoreceptors in the brain and multiple opsin-based
brain photoreceptor may be involved in the photoperiodic response of ovary in the sapphire devil.
The long photoperiod dependent ovarian development of the sapphire devil could be induced even
under short photoperiod with 1 hour light pulse from ZT 12 to ZT 13 with red LED. This result
indicates the existence of a photoinducible phase in the photoperiodic ovarian development of this
species. Realtime qPCR revealed that the expression patterns of clock genes in the brain were
stable under long and short photoperiod, implying that such stable expression pattern may enable
the sapphire devil to retain information about temporal changes in light and maintain a
photoinducible phase. Taken together, it is possible to propose the machinery of seasonal
recognition of the sapphire devil, in which red and green light stimuli during the photoinducible
phase detected by the opsin-based photoreceptor in the hypothalamus could activate the

reproductive endocrine axis in the sapphire devil,
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Studies on a mechanism of the photoperiodic signal transduction in the
ovarian development of the sapphire devil, Chrysiptera cyanea (/v U R
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