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Studies on Expression and Rhythmicity of Melatonin Receptor Subtypes in the
Neural Tissues of the Golden Rabbitfish, Siganus guttatus
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Melatonin receptors are expressed in neural and peripheral tissues and mediate
melatonin actions on the regulation of circadian rhythms in various vertebrates species.
In order to understand the molecular aspects of the “circa” rhythms in the golden
rabbitfish Siganus guttatus which is a reef fish with a restricted lunar-synchronized
spawning rhythmicity and releases gametes simultaneously around the first quarter
moon period during the spawning season, the fulldength cDNA of melatonin receptor
subtypes (MT1, MT2 and Mel;.) were cloned and characterized, and their
diurnal/circadian regulations were examined. The fulldength MT1 (1257 bp), MT2
(1808 bp), and Mel,. (1747 bp) cDNAs contained an open reading frame that encodes
a protein of 350, 354, and 353 amino acids, respectively. Their proteins were highly
homologous to MT1, MT2 and Mel,. of nonmammalian species.

Real-time quantitative PCR analysis revealed high expression of MT1 and
MT2 mRNA with a day-night difference in neural and peripheral tissues and of Mel;.
mRNA only in neural tissues. When daily variations in MT1 and Mel;, mRNA
expression in the retina and whole brain were examined, an increase in the mRNA
expression was observed during nighttime in both tissues under conditions of
light/dark (LD), constant darkness (DD), and constant light (LL). The expression of
MT?2 was examined in the retina and whole brain under conditions of LD or DD, daily
and circadian variations of mRNA expression with two increases, one during daytime
and one at night for the brain and a single increase during nighttime in the retina were
recognized. These results suggest that melatonin receptors are expressed in the neural
tissues under circadian regulation with different expression patterns.

The expression of melatonin receptor mRNA in the discrete brain and the
cultured pineal gland also showed daily variations. Daily variations of MT1 mRNA
expression were observed in the retina, optic tectum and medulla oblongata-spinal cord,
hypothalamus, and pituitary with significant increases at zeitgeber time (ZT)22, ZT18,
ZT10, and ZT14, respectively. MT2 mRNA expression had daily variations with
significant increase in the retina at ZT18, telencephalon at ZT10, optic tectum,
cerebellum and medulla oblongata-spinal cord at ZT18, hypothalamus at ZT6, and



pituitary at ZT14. Significant increases in Mel;c mRNA expression was evident in the
retina, optic tectum and cerebellum at ZT18, telencephalon and hypothalamus at ZT 10,
and medulla oblongata-spinal cord at ZT14. It was suggested that each melatonin
receptor subtype exhibit different physiological functions in the brain at different time.
On the other hand, the mRNA expression in the cultured pineal gland showed with
high expression levels during nighttime for MT1 and Mel;. and during daytime for
MT?2; this suggests that the pineal gland of the rabbitfish is a possible oscillator of
biological clock and that the increased expression level observed in the whole brain is
partially of pineal origin. |

Alternation of light conditions in the pineal gland cultures resulted in the
changes in melatonin release into the culture medium as well as melatonin receptor
mRNA expression in the pineal gland; light exposure suppressed the expression of
MT1 and Mel;c mRNA, whereas the same experimental regime stimulate the
expression of MT2 mRNA. These results imply that the expression of melatonin
receptor mRNA in the pineal gland is related to melatonin actions by photoperiod in
natural habitats as well as by endogenous clocks. Contradict results appearing on
expression pattern of melatonin receptor mRNA among species and experiment
designs may be partially due to compound regulation of melatonin receptor. Addition
of melatonin to the medium at lower concentration simultaneously with light exposure
during nighttime induced expression of MT1 and Mel; mRNA in the pineal gland
cultures, suggesting that melatonin is partially related to expression of MT1 and Mel,.
mRNA in the pineal gland of golden rabbitfish. The present results suggest that

melatonin and its receptors play an important role in the exertion of daily and circadian
variations in the neural tissues.
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