Utilising bioluminescence resonance energy transfer to elucidate novel pharmacology of the AT1-LOX-1 heteromer
Julyan Tan1, Kevin DG Pfleger​1,2,3​, Elizabeth KM Johnstone1,2,4. 1Molecular Endocrinology and Pharmacology, Harry Perkins Institute of Medical Research and Centre for Medical Research, The University of Western Australia, Nedlands, WA, Australia; 2Australian Research Council Centre for Personalised Therapeutics Technologies, Melbourne and Perth, VIC and WA, Australia; 3Dimerix Limited, Fitzroy, VIC, Australia; 4School of Biomedical Sciences, The University of Western Australia, Nedlands, WA, Australia.
Introduction. G protein-coupled receptors can form receptor heteromers with, and transactivate, non-GPCR partner receptors to induce novel changes in pharmacology, signalling and intracellular trafficking.1 There is evidence to suggest angiotensin II type 1 (AT1) receptor and lectin-like oxidised low-density lipoprotein receptor-1 (LOX-1) form a heteromer – this represents an exciting area of research with implications for atherogenic signalling.2
Aims. This study aimed to provide further evidence for the heteromerisation between LOX-1 the AT1 receptor and investigate any pharmacological and signalling changes that arise from the formation of this heteromer. 
Methods. Use of the Receptor-Heteromer Investigation Technology (Receptor-HIT) through a bioluminescence resonance energy transfer (BRET) platform.3 Receptor-HIT detects a BRET signal between a luciferase-labelled receptor, and a fluorophore-labelled interacting protein that is recruited to an unlabelled partner receptor. This BRET signal informs proximity of receptors and provides insights into pharmacological changes such as G protein-signalling. 
Results. LOX-1 produced Receptor-HIT signals indicative of heteromerisation when co-transfected with AT1. LOX-1 co-transfection selectively altered mini-G protein coupling of AT1 receptor, increasing mGsi but not mGsq coupling.    
Discussion. These findings support the existence of the AT1-LOX-1 heteromer, providing evidence for close proximity and interaction of the protomers, and suggesting distinct GPCR signalling activity in the AT1-LOX-1 heteromer.
1. Dale NC, Johnstone EKM, Pfleger KDG. Front Endocrinol (Lausanne). 2022.
2. Takahashi T, Huang Y, Yamamoto K, et al. iScience. 2021.
3. Pfleger KD, Eidne KA. Nat Methods. 2006.
