The role of RGS2 in ligand-mediated signalling of PAC1R splice isoforms
Miaomiao Li1, Laura J Humphrys1, Samantha M McNeill1, Patrick M Sexton1,2, Denise Wootten1,2, Peishen Zhao1,2. 
[bookmark: _Hlk167966212]Drug Discovery Biology, Monash Institute of Pharmaceutical Sciences, Monash University1, Melbourne, VIC, Australia; ARC Centre for Cryo-Electron Microscopy of Membrane Proteins (CCeMMP), Monash Institute of Pharmaceutical Sciences, Monash University2, Melbourne, VIC, Australia.
Introduction. Pituitary adenylate cyclase-activating polypeptide type 1 receptor (PAC1R) belongs to the class B1 G protein-coupled receptor (GPCR) family and is a putative therapeutic target for several neurological disorders including migraine and post-traumatic stress disorder (PTSD). The PAC1R gene is subject to alternative splicing events that occur within the gene regions encoding the intracellular loop 3 (ICL3) and the N-terminal extracellular domain. Previous studies in our lab have revealed distinct in vitro signalling profiles are produced from these different isoforms, although the molecular mechanism is unclear. Potential contributors might be intracellular accessory proteins, such as regulator of G protein signalling (RGS) proteins, which can interact with GPCRs at the ICL3 region in a sequence-dependent manner. RGS proteins negatively regulate G protein signalling through GTPase activation. Among the 30 RGS proteins, RGS2 is co-expressed with PAC1R splice isoforms in multiple tissues, such as the brain and kidney. RGS2 is Gq selective, and is the only RGS protein that inhibits the cAMP pathway through a non-GTPase activating mechanism. Moreover, RGS2 has been suggested to be upregulated in patients with PTSD.
Aims. The current project aims to investigate the contribution of RGS2 protein to the diverse functions of PAC1R isoforms.
Methods. Ligand-induced intracellular calcium (iCa2+) mobilization was assessed using Fluo-8 AM dye, while cAMP accumulation was measured using the CAMYEL sensor (cAMP sensor using YFP-Epac-RLuc).
Results. RGS2 overexpression showed minimal effect on PACAP27, PACAP38, and VIP-mediated cAMP signalling through PAC1nR, PAC1nR-hip, and PAC1nR-hop. More complex effects were observed with iCa2+ mobilization where RGS2 overexpression decreased the Emax or potency of all three ligand-induced iCa2+ mobilizations by PAC1nR and PAC1nR-hip, whereas it only reduced the potency of PACAP27 and PACAP38 induced iCa2+ mobilization on PAC1nR-hop.
Discussion. These results highlight the dynamic role of RGS2 in regulating the downstream signalling of distinct ligands on PAC1R isoforms. Further investigation is necessary to elucidate the underlying mechanisms.

