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Introduction: Melanocortins are peptides with well-recognized activities throughout the human body, such as regulating food 
intake. Of the five known melanocortin receptors, the subtype 4(MC4R) is present in human skin melanocytes, astrocytes, 
oligodendroglia and neural progenitor cells. The MC4R is a G protein-coupled receptor with some evidence indicating its activities 
towards the G proteins but also for β-arrestin. Intriguingly, it has been found that MC4R has a relevant basal activity in some 
cellular systems, and Agouti-related protein acts physiologically as an inverse agonist. Previously, MC4R has been described as 
a potential new target in glioblastoma, by antagonizing its activity with the selective inhibitor ML00253764. As a consequence, 
the inhibition of MC4R activity in other tumors, like melanoma, seems a new attractive therapeutic strategy. The main goal of 
this project is to determine the mechanism of action of the compound ML00253764responsible for its antiproliferative effect. 
Is ML00253764acting as an inverse agonist by blocking the basal activity of MC4R? Is MC4R basal activity responsible for cell 
proliferation? Is ML00253764blocking all the activities G protein-dependent and G protein-independent (e.g. β-arrestin) of 
MC4R or just one of them?

Materials and methods: We evaluated MC4R basal activity in melanoma cell lines (A-2058and WM266-4human-derived 
melanoma cell lines) by using ELISA (enzyme-linked immunosorbent assay) kit to quantify cAMP (Cyclic adenosine 
monophosphate) production, with or without the presence of the potent MC4R inverse agonist Agouti-related protein and the 
inhibitor ML00253764. The same experiments have been also tested to determine MC4R basal activity in relation to the ERK 
(Extracellular signal-regulated kinases) and Akt (Protein Kinase B) phosphorylation by using Western Blotting technique. 
Then, we tested in our tumor cell lines, in the presence of the agonist α-MSH (α-melanocyte-stimulating hormone), the biased 
activities of MC4R for the G protein and for β-arrestin, in particular in relation to downstream pathways involving ERK and Akt 
phosphorylation, by silencing β-arrestin with siRNA (Short interfering RNA) knockdown technique or by blocking G protein 
activity. Same experiments were performed in the presence of ML00253764and Agouti-related protein. Also, experiments on 
MC4R cellular expression and internalization were carried out by using fluorescent ligands labeling MC4R, in the presence of 
α-MSH and of our compound ML00253764, where confocal microscopy was used.

Results: Western blot analysis showed that MC4R is characterized by a high basal activity regarding ERK phosphorylation, 
which is massively reduced by the compound ML00253764, which can be considered as an inverse agonist. In relation 
to cAMP production and Akt phosphorylation, experiments are in progress. The time-course of ML00253764shows a 
progressively reduction of ERK phosphorylation from 1’ to 60’, in respect to the basal activity. Also, dose-response curves were 
well characterized. Biased activity of MC4R is under investigation.

Discussion and conclusions: MC4R is a G protein-coupled receptor belonging to melanocortin receptors family, and it is 
widely expressed in some cancers, like glioblastoma and melanoma. MC4R is characterized by a significant basal activity in 
melanoma cells, and future experiments will determine if this activity is related only to the G protein or also to β-arrestin. In 
addition, the inhibition of MC4R basal activity by ML00253764seems relevant for its antiproliferative effect.
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