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Gonadotropin-releasing hormone (GnRH) secreted from the hypothalamus is the master hormone 

regulator of the hypothalamus-pituitary-gonadal axis, which controls puberty, fertility and 

reproduction. Several genes have been shown to impact GnRH activity, defects in these causing 

reproductive dysfunction including hypogonadotropic hypogonadism (HH) but the full spectrum of 

inputs into this system is still unknown.  

Blood from a cohort of European HH patients was collected and exome sequenced. Mutations in GPCR 

genes were identified and shortlisted to those expressed in the hypothalamus.  Using bioinformatics 

tools, several GPCRs of interest were identified. Two of these, the oxytocin receptor (OXR) and 

neuropeptide Y4 receptor (NPY4R) were selected for in vitro analysis. These mutant GPCRs were 

cloned into a mammalian N-terminal epitope-tagging expression vector and their functionality tested 

in vitro. An ELISA assay was utilized to compare WT and mutant receptor cell surface expression and 

indicated a significant difference in cell surface expression of both OXR and NPY4R mutants compared 

to WT. Cell signalling assays were then used to compare WT and mutant receptor cell signalling and 

highlighted a decrease in signalling potency of an OXR mutant, and little to no signalling of an NPY4R 

mutant, confirming their disrupted functionality. 

Characterization of novel GPCR mutations implicated in HH will provide insight into the physiological 

and pathophysiological roles of these receptors in the neuroendocrine control of reproduction.  
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