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3 - GRK2 REGULATES PUBERTY ONSET VIA REPRESSION OF KISSPEPTIN
SIGNALING IN GNRH NEURONS: IMPLICATIONS FOR THE NUTRITIONAL
CONTROL OF PUBERTY
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Resumen

Perturbations in the timing of puberty, with potential adverse consequences in later health, are
becoming increasingly common, especially in girls. The underlying mechanisms remain unfolded, but
nutritional alterations are key contributors. Here, we disclose a pathway involving the G protein-
coupled-receptor kinase-2, GRK2, in GnRH neurons, as major modulator of pubertal timing via
repression of the actions of the puberty-activating neuropeptide, kisspeptin, whose receptor, Gpr54,
is expressed in GnRH cells. In female rats, hypothalamic GRK2 expression increased along postnatal
maturation, especially in the preoptic-area, where most GnRH neurons reside, but decreased during
the juvenile-to-pubertal transition. Blockade of GRK2 activity enhanced Ca* responses to kisspeptin
in Gpr54-expressing cells in vitro, while central inhibition of GRK2 in vivo augmented LH and FSH
responses to kisspeptin and advanced puberty onset. Postnatal undernutrition increased
hypothalamic GRK2 expression and delayed puberty onset, the latter being partially reversed by
central GRK2 inhibition. Conditional ablation of GRK2 in GnRH neurons in mice similarly enhanced
kisspeptin-responses, accelerated puberty onset, and increased LH pulse frequency, while partially
prevented the negative impact of subnutrition on pubertal timing and LH pulsatility. All in all, our
data conclusively document that GRK2 negatively regulates kisspeptin signaling in GnRH neurons,
as regulatory mechanism for tuning pubertal timing, in normal and metabolically-compromised
conditions.
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