Molecular pharmacology profiling with BRET-based assays
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Introduction. Molecular pharmacology profiling is an essential part of early-stage drug discovery. Bioluminescence resonance energy transfer (BRET) is a versatile tool for investigating molecular pharmacology, allowing monitoring of protein intra- and inter-molecular interactions, as well as protein-substrate interactions, in live cells in real time. Our laboratory has been at the forefront of developing BRET-based assays to investigate receptor molecular pharmacology, and has also expanded its application beyond receptors. 
Aims. To develop BRET-based assays for molecular pharmacology profiling.
Methods. Proteins or ligands of interest are labelled with BRET donors (luciferase) and acceptors (fluorophore). Cellular expression of labelled proteins (or treatment with labelled ligands) enables monitoring of the proximity of the two labelled biomolecules.
Results. I have contributed to the development and application of novel BRET-based assays such as the NanoBRET ligand binding assay, the Receptor-Heteromer Investigation Technology, various BRET signalling pathway biosensors, and a BRET trafficking assay with a broad suite of trafficking markers. My work in this area has led to characterisation of the angiotensin II and bradykinin heteromers, the AT2-B2 heteromer and the AT1-B2 heteromer, as well as other angiotensin AT1 receptor complexes: with the epidermal growth factor receptor, the receptor for advanced glycation end products (RAGE), and the CCR2 chemokine receptor, the latter research forming the basis for a therapeutic that is currently in Phase III clinical trials. I have also expanded the application of BRET assays into cancer biology, looking at the cellular effects of a novel therapeutic and a newly discovered oncogene.
Discussion. The use of novel BRET-based assays has enabled characterisation of a multitude of different aspects of molecular pharmacology, including receptor signalling, trafficking and heteromerisation.

