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ABSTRACT. - The peptides of the kisspeptin family including Kiss 1 and its cognate G protein-coupled receptor 54
(GPR54) have been shown to be involved in the initiation of puberty in higher vertebrates. Interestingly recent research has
suggested that the Kiss1/GPR54 system is a conserved feature also found in teleosts. In the current study, the developmen-
tal expression of GPR54 and GnRH I receptor (rGnRH I) in brains was investigated during the onset of puberty in Nile
tilapia. Results have shown that GPR54 gene expression increased at around 11 weeks post hatch (WPH) followed by
rGnRH I at 13 WPH. First signs of active gametogenesis were seen at 17 WPH, which could suggest a link between GPR54
and the onset of puberty in tilapia. Furthermore, an effect of continuous light was also observed on the expression levels of

GPR54.
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Introduction

Kisspeptin has been demonstrated to stimulate GnRH
neurons in the hypothalamus through GPR54, which then
results in the initiation of puberty via the established BPG
axis in mammals. Recent studies have suggested a similar
function of the Kiss 1/GPR54 system in teleosts although
links between this system, entraining environmental sig-
nals and puberty have yet to be demonstrated. Although
photoperiod has been shown to be the main environmental
cue used by fish to synchronise reproductive physiology,
the control mechanisms are unclear and Kiss 1/GPR54 sys-
tem could be a vital “missing link”. The aims of this work
were thus, 1) to screen for GPR54 gene expression, 2) to
characterize the GPR54/rGnRH I expression during puber-
ty and finally 3) to test the effects of continuous illumina-
tion (LL).

Materials and methods

Three experiments were performed in Nile tilapia (Oreo-
chromis niloticus niloticus) maintained in recirculating
aquaria (27 + 1°C). Firstly, a number of tissues were screened
for GPR54 gene expression. Secondly, brain GPR54 and
rGnRH I gene expression were analyzed every two weeks
(n = 10) during the onset of puberty from 3 to 17 weeks post
hatch (WPH) and gonadal stage of development determined
by histological observations. Thirdly, the effects of continu-
ous light (LL) on the timing of gonadal development and
GPR54/rGnRH I gene expression were studied from 7 to 13
WPH (n = 8-10). Expression of GPR54 and rGnRH I was
measured by quantitative real time PCR and normalized
against B-actin.

Results and discussion

GPR54 showed high tissue specificity (expressed in brain
and pituitary). GPR54 gene expression increased significant-
ly by 11 WPH as for rGnRH I although a significantly higher
expression was only measured by 13 WPH. Gene expression
of both genes then reached a plateau. Both ova and testes
remained immature until 13 WPH. Active gametogenesis
was initiated between 13 and 15 WPH. These results indi-
rectly suggest that, as shown in mammals, the sudden surge
of GPR54 expression could be one of the signals initiating
puberty through stimulation of GnRH neurons. When testing
the effects of photoperiods on reproduction in tilapia, signifi-
cantly lower GPR54 expression was observed under LL as
compared to 12L:12D from 9 to 13 WPH. This clear effect
of photoperiod regime was not observed for rtGnRH I. These
results suggest that a) the GnRH I receptor is regulated by a
different mechanism or more likely b) that the GPR54 surge
was enough to trigger the GnRH cascade. A slight delay in
the spermatogenesis process was also observed in males
exposed to LL.

Conclusions

The current results could imply a link between the Kiss
1/GPR54 system and the onset of puberty in tilapia although
further studies are clearly required. These findings are in
accordance with recent results obtained in seasonal marine
teleosts suggesting a conserved role of this system in verte-
brates. Furthermore, results suggest that photoperiod could
influence GPR54 expression and gonadal development
(delay). These preliminary findings bring new interesting
questions as to how light could affect puberty in teleosts.
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