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Introduction. Free fatty acid receptor 2 (FFA2, formerly GPR43) is a G protein-coupled receptor (GPCR) that is activated by short-chain fatty acids (SCFAs), generated via microbial fermentation of dietary fibre in the gut. FFA2 is an important modulator of cardiovascular health, with its absence increasing the risk of high blood pressure in experimental models and humans (1). The paucity of high-potency ligands has limited the therapeutic targeting of FFA2 but may provide a novel avenue to treat cardiovascular disease. 
Aims. To optimise an in vitro semi-high-throughput screening assay to identify novel, small-molecule ligands for FFA2.
Methods. Inhibition of cAMP accumulation (an indicator of FFA2 activation) was measured in CHO cells overexpressing FFA2 using a LANCE( Ultra homogenous time-resolved fluorescence resonance energy transfer assay kit (Revvity). Once assay conditions were optimised, 113 compounds identified during an in-silico screen of our in-house library of 20 million small molecule compounds were tested at a single point concentration (50 µM) to assess potential receptor hits. Ligand activity was normalised to the level of cAMP inhibition elicited by the endogenous ligand, acetate. 
Results. Cell suspensions of FFA2-CHO cells (500 cells/well in a 384-well plate), stimulated with 3 µM of the direct adenylate cyclase activator, forskolin at pH 7.4, demonstrated the optimal window for measurement of cAMP inhibition. The 113 lead compounds identified in the in-silico screen displayed varying levels of receptor activation. 12 compounds demonstrated >25% cAMP inhibition relative to 10mM acetate. Some compounds appeared to attenuate cAMP inhibition levels below baseline, which may indicate inverse agonist activity. 
Discussion. This study has developed an experimental pipeline for identifying FFA2 ligands. The potential identification of novel ligands contributes to our understanding of FFA2 pharmacology and supports the early-stage development of therapeutic strategies for cardiovascular disease, in particular hypertension.
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