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Abstract

Abstract

The mudskipper (Boleophthalmus pectinirostris), a burrow-dwelling fish
inhabiting intertidal mudflats, is widely cultured in the southeast coastline of China,
due to its economic value. Our previous study indicated that, during the spawning
season, the feral mudskipper spawn at an interval of about 15 days, which
synchronizes with the semilunar periodicity, i.e. spawning around the first and the last
lunar quarters. More interestingly, the plasma levels of steroid hormones and
melatonin are synchronized with semilunar periodicity as well, although the
mudskipper are at the same stage of gonadal development. To improve our
understanding of the linkage between melatonin and semilunar-related reproductive
physiology in this fish, in the present study, using RT-PCR, RACE method, we first
cloned four subtypes of melatonin receptor genes. Furthermore, Quantitative real-time
PCR was performed to investigate the tissue distribution, diurnal and semilunar
variations of melatonin receptor mRNAs. In addition, PCR was performed to localize
the expression of the melatonin receptor mRNAs in different compartments of the
follicles. The main results and conclusions are as follows:

1. The partial sequence of mtnrial.4 cDNA was 1471 base pair (bp) in length. The
deduced protein sequence was made of 246 amino acids; there were 728 bp in the 3’
untranslated region. The full length of the mtnrial.7 cDNA sequence was 1501 bp;
the 5” and 3 UTR regions were 310 and 138 bp long, respectively. And the putative
translated protein was 351 amino acids long. The full length of the mtnrib cDNA
sequence was 2074 bp with an open reading frame of 1203 bp, 787 bp in the 5> UTR
and 84 bp in the 3 UTR, encoding the protein composed of 400 amino acids . The
full length of the mtnric cDNA sequence was 1615 bp, which is composed of a 5’
UTR of 260 bp, a coding sequence of 1080 bp, and a 3> UTR of 275 bp, encoding a
protein of 359 amino acids.

2. Sequence analysis showed that all four melatonin receptor subtypes possessed

the structural motifs composedof seven trans-membrane domains as typically found in
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Abstract

the GPCR family. Phylogenetic analysis of known melatonin receptors in vertebrates
further verified that the four melatonin receptor subtypes cloned in B. pectinirostris
belonged to the Mtnrlal.4, Mtnrlal.7, Mtnrlb and Mtnrlc, respectively.

3. Quantitative real-time PCR was used to analyze the expression of melatonin
receptor mRNAs in different tissues of B. pectinirostris, the results showed that all
four subtypes expressed widely in various tissues tested, but significantly higher
expression was observed in the retina and brain, with the highest expression levels in
the optic tectum and mesencephalon regions . On the HPG axis in the female, all four
subtype transcripts were expressed in the diencephalon and pituitary, whereas the
three subtypes except mtnrlc were presented in the ovarian tissue.

4. The transcript levels of aanat? in the brain, mtnrial.4 in the diencephalon and
mtnrlal.7 in the ovary appeared to have a cyclic pattern associated with semilunar
periodicity, exhibiting two cycles, each one with a peak. The two peaks coincided
with the timing of spawning in this species, the first peak was observed around the
first quarter moon, and the second one around the last quarter moon. Moreover, in the
fully grown follicles (~0.6 mm in diameter), only mtnrial.7 mRNA was detected in
both the isolated follicle layers and denuded oocytes.

5. The expression of mtnrial.4 mRNA was significant higher in the dark phase than
in the light phase (p < 0.05) in the brain, but it did not express significantly different
between the dark phase and light phase in the retina. In contrast, both mtnrlal.7 and
mtnrlb mRNA were significant higher (p<0.05) in the afternoon and morning both in
the brain and the retina. Interestingly, the diurnal expression of minrlc transcripts
showed two peaks in the brain, one at 3:00 in early morning and the other at 12:00 at
noon. No diurnal significant fluctuations of mitnric mRNA in the retina were
observed.

Taken together, these results provide the evidence that melatonin and its
receptors play important roles in the synchronization of seminlunar spawning rhythm
in female mudskipper by acting through the HPG axis and/or directly on ovarian

tissues to regulate the reproductive activities.
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