Setmelanotide activates MC4R via distinct signalling pathways in a tissue-specific manner
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Introduction. Melanocortin 4 receptor (MC4R) has a well-established role in regulating appetite, food intake and energy homeostasis. Therefore, MC4R has been a promising target for the treatment of metabolic disorders. However, animal studies reported serious cardiovascular side effects with the many tested MC4R ligands. Therefore, despite the positive effects on body weight and food intake, these side effects delayed the progress towards a therapeutic ligand until the development of setmelanotide. Setmelanotide is an MC4R agonist currently approved for weight loss in obese adults and children with mutations in components of the leptin-melanocortin pathway. This study aims to compare the signalling and functional aspects of the physiological MC4R agonist, α-MSH (alpha-melanocyte-stimulating hormone) with Setmelanotide. We hypothesize that setmelanotide can activate MC4R through different signalling pathways compared to MSH in a tissue-dependent manner.
Methods. Several cell lines including HEK293-MC4R, GT1-7 Hypothalamic cells and human skeletal muscle cells (SKMCs) are utilized in the functional analysis of MC4R-actiavted pathways upon stimulating with α-MSH or setmelanotide. Multiple signalling pathways will be studied including cAMP activation and ERK1/2 phosphorylation. Glucose uptake and insulin signalling markers are also assessed to determine the effect of MC4R activation on glucose homeostasis. In addition, glucose uptake is measured in db/db mice treated with either MSH or setmelanotide.
Results. Our data shows that setmelanotide has a higher potency for cAMP formation and a weaker effect on ERK1/2 phosphorylation when compared to α-MSH indicating functional selectivity in HEK293-MC4R cells. When GT1-7 and SKMCs were studied, both MSH and Setmelanotide activated the ERK1/2 pathways similarly. However, a differential effect is observed between setmelanotide and MSH when glucose uptake was evaluated.
Discussion. Taken together, our study provides important insights into the diversity of MC4R signalling pathways depending on the ligands and tissues being studied. It also demonstrates its role in regulating glucose homeostasis. This will facilitate the development of personalized drugs for metabolic disorders via refining MC4R agonists.
