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The gonadotropin-releasing hormone (GnRH) neurons represent the final output cells of a comple
neuronal network regulating fertiliths auch, actvation of the GnRH neurons in late postnataldi@oment is
critical for initiating the process of puberijhe mechanism through which GnRH neuronvatitn is achiged
is presently under intensevastigation.

In 2003, tvwo dinical studies reported that mutations in a G-protein-coupled recdpRiR54, were
associated with the absence of puberty and consequent infertility in humans (det BQU2003; Seminara&t
al., 2003). Earlierstudies had identified the product of Kias-1 gene, the kisspeptin family of peptides, to be
the ligands for GPR54. Interestinghe Kiss-1 gene was named by cancer biologyestigators located in
Hershe, Pennsyhania after the Herskies Kisses chocolate product. TKéss-1 gene encodes a 54-amino-acid
peptide (kisspeptin-54, also known as metastin) that ivetlga shorter C-terminal peptides kisspeptin-14, -13
and -10 that all actate the kisspeptin receptor GPR54 with equal potdiotani et al., 2001; Muir et al.,

2001; Ohtakiet al., 2001). Kisspeptirand GPR54 are expressed in a variety of tissues but most notably in the
placenta, pancreas and brain (Kotetral., 2001; Muiret al., 2001; Ohtakiet al., 2001).

Also in 2003, GPR54 knockout mice were reported telrmmenotype identical to that of humans with
GPR54 mutations, with mice showing an absence of puberty alodef to reproduce (Funest al., 2003;
Seminareet al., 2003). Togetherthese studies strongly suggested that kisspeptin-GPR54 signalling was critical
for puberty and opened a completelywiae of research in reproduadi fhysiology.

Several reproductie reurobiology laboratories quickly med to investigate the possibility that
kisspeptin-GPR54 signalling in the brain wasgolaed in the regulation of pubertysing mouse, rat, sheep and
monkey experimental models for their d#rent attributes, westigators quickly ginedin vivo evidence that
kisspeptin is amdremely potent actetor of GhRH neurons and consequently gonadotrophin secretion (Gottsch
et al., 2004; Hanet al., 2005; Messagest al., 2005; Navarro et al., 2005a; Naarro et al., 2005b; Shahakt al.,

2005). Kisspeptirs ste of action to stimulate GnRH/gonadotropin secretion is very likely to be the GnRH
neuron itself as these cells express GPR54 ARINseveaal species (Irwiget al., 2004; Rarharet al., 2004,
Messageret al., 2005; Shibataet al., 2005) and respond directly to kisspeptin with a marked increase in
electrical excitability (Haret al., 2005).

In situ hybridization and immunocytochemical studies in mice, rats, sheep and primatedidven that
kisspeptin neurons are clustered in thregioms of the hypothalamus; the peritricular preoptic area,
dorsomedial fipothalamus and arcuate nucleus (ARN) (Gotttcdd., 2004; Kinoshitaet al., 2005; Shahalet
al., 2005; Smithet al., 2005; Franceschingét al., 2006; Pompolcet al., 2006). Recent immungtochemical
investigations hae dso nav shown kisspeptin protein expression in these same three areas in the mouse
(Clarkson & Herbison, 2006). Precisely which of these populations provide the afferent kisspeptin input to the
GnRH neurons is unres@s, although indirect evidence (Clarkson & Herbison, 2006) and our unpublished
observations indicate that it is the pentricular kisspeptin neuronal population.

How do the kisspeptin neurons adie GnRH neurons at the correctvdepmental time point?This
important question is currently being addressed kgraklaboratories. Recent immunocytochemical datavsho
that kisspeptin protein expressiorghes immediately prior to the onset of puberty in theyeatricular neurons
of the mouse and that kisspeptin fibers becowmideat around GnRH neuron cell bodies at the same time
(Clarkson & Herbison, 2006). The GnRH neurons themselves are known to express GPRS4ramREarly
in development (Haret al., 2005) so it seems likely that the critical switch for puberty is the rather abrupt onset
of kisspeptin secretion onto GnRH neuronswHihis is achiged remains unknan. Consistentwith this
obseration, the administration of kisspeptin into the brains of prepubertal rodents and primatatesacti
gonadotropin secretion (Marro et al., 2004; Shahalet al., 2005; Plangt al., 2006).

The absolute necessity of kisspeptin-GPR54 signalling for puberty to occur in mice and humans
(Seminaraet al., 2003), coupled with the abrupt onset of kisspeptin synthesis inepgitular neurons
innenating GnRH neurons (Clarkson & Herbison, 2006), indicate a critical role for kisspeptin in tadaacti
of GnRH neurons at pubertyAlthough work continues to explore the mechanismehired in this actiation,
studies hae dso branched out tovedluate the potential role of kisspeptin in regulating GnRH neuromitgcti
following puberty At the mid-point of each cycle in adult females, the GnRH neurons aratedtintensely for
several hours to initiate the GnRH surge that, in turn, generates the luteinizing hormone surge that triggers
owvulation. Exciting work has me suggested that kisspeptin-GPR54 signaling is also employed tatadte
GnRH neurons to initiate the GNRH surge (Htal., 2005; Kinoshitaet al., 2005; Smithet al., 2006).

The kisspeptin-GPR54 sagso fir has been remarkable forveal reasons. First, because iasw
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discovered in cancer biologyut has turned out, thusif to haveits biggest impact in neuroscience. Second,
because it was brought to the attention of unsuspecting repraduetirobiologists by clinical studies. Third,
because kisspeptin turns out to be the most poteniaactiof GnRH neurons yet diseered and is almost
certainly an important pisiologically-releant regulator of these cells. Fourth, because it shows what can be
achieved by a oncerted world-wide effort in less than three years. Kisspeptinvisback in the clinic and
being trialled in humans.
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