Integrating scientific and commercial insights to characterise novel receptor heteromers.
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Introduction. There is an urgent unmet need to effectively control the molecular drivers of chronic inflammatory and fibrotic diseases, which collectively represent a great burden of global mortality. Current interventions are insufficient, which may be in part explained by the focus on singular drug targets amongst the complex molecular landscape of these diseases. While G protein-coupled receptors (GPCRs) are prototypical targets for drug development, they are not confined to monomeric pharmacology. There exist complexes of GPCR heteromers which exhibit unique pharmacology, distinct from the component monomers. In the context of complex chronic inflammatory diseases, heteromer discovery may yield sophisticated targets where intervention considering only monomers would be insufficient. Linked with an industry partner, we sought to discover and profile GPCR heteromers through scientific and commercial perspectives. 
Aims. To discover GPCR heteromers, profile their pharmacology and evaluate their commerciality.
Methods. Heteromer discovery was conducted with the β-arrestin2 recruitment Receptor-Heteromer Investigation Technology (HIT) assay. Candidates underwent molecular profiling with bioluminescence resonance energy transfer-based biosensors, and other in vitro assays to probe heteromer-dependent pharmacology. Evaluation of translational and commercial opportunity was conducted for candidates with identified intellectual property positions.
Results. Receptor-HIT identified multiple novel heteromer candidates, with selected candidates undergoing extensive profiling of their pharmacology. In vitro assays revealed functional effects dependent on coactivation of heteromers with their endogenous agonists. Candidates maintained commercial viability following comprehensive analysis of their translation.
Discussion. We have identified novel heteromer candidates which demonstrate proximity signals in addition to distinctive pharmacology. This scientific foundation is strengthened by strong intellectual property positions and viable translational potential. Validation of their pharmacology is being pursued with in vitro functional assays for cell motility and modulation of inflammatory and fibrotic biomarkers.
