Utilisation of novel BRET biosensors to investigate GPCR-modulated NF-kB signalling
Hoang T Vu1, 2, Kevin DG Pfleger2, 3, Elizabeth KM Johnstone1, 2. School of Biomed Scie, UWA1, Nedlands, WA, Australia; Mol Endocrinol and Pharmacol, Harry Perkins Institute of Med Res2, Nedlands, WA, Australia; Dimerix Bioscience Pty Ltd3, Fitzroy, VIC, Australia.
 
Introduction. Nuclear factor kappa B (NF-kB) signalling is a hallmark of inflammatory pathophysiology across metabolic, cardiovascular, neurological, and oncological contexts. While bioluminescence resonance energy transfer (BRET)-based technologies have aided in furthering our molecular understanding of G protein-coupled receptors (GPCRs), the application of BRET in studying NF-kB remains unexplored. Evidence has implicated b-arrestin2 in modulating inhibitor of kB-alpha (IkBa) degradation following GPCR activation, however this interaction has yet to be spatiotemporally defined. We developed novel BRET-based biosensors to monitor b-arrestin2-IkBa proximity and IkBa intracellular trafficking following GPCR-mediated NF-kB activation, using lysophosphatidic acid receptor 1 (LPAR1), CXC chemokine receptor 1 (CXCR1) and CXCR2 to explore the applicability of our biosensor across inflammatory GPCRs.
Aims. To quantify b-arrestin2 and IkBa interactions in real time and to map their intracellular trafficking dynamics.
Methods. LPAR1/CXCR1/CXCR2-mediated b-arrestin2-IkBa interactions and subcellular localisations were monitored using various BRET assays in transiently transfected human embryonic kidney (HEK)293FT cells. Trafficking assays employed endosomal Rab protein markers labelled with a Venus fluorophore to act as BRET acceptors.
Results. LPAR1, CXCR1 and CXCR2 activation by their endogenous ligands caused significantly reduced BRET between b-arrestin2/Nluc and IkBa/Venus. Using BRET trafficking assays, stimulation of all three receptors by their respective endogenous ligands induced a reduction in BRET between Nluc- or Rluc8/IkBa and Venus/Rab5a (early endosomes), as well as an increase in BRET between Nluc- or Rluc8/IkBa and Venus/Rab11a (slow recycling endosomes).
Discussion. Novel BRET biosensors have enabled temporal monitoring of b-arrestin2-IkBa proximity following receptor activation. We have demonstrated the utility of BRET in providing real time monitoring of signalling mediators within living cells, which revealed the spatial movement of IkBa following receptor stimulation. Further development of BRET-based techniques offer potential as a platform for elucidating the GPCR-NF-kB interface.
