Intracrine FFA4 signalling regulates adipocyte lipolysis at lipid droplet–associated membranes
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Introduction. Metabolites not only act as building blocks for biosynthetic pathways but also as ligands for G protein-coupled receptors (GPCRs)1. With the emerging paradigm of GPCR signalling at intracellular sites2, a possibility is that metabolite-sensing GPCRs may signal from intracellular membranes to locally regulate metabolite functions.
Aims. We tested whether the free fatty acid receptor 4 (FFA4), a GPCR activated by medium- and long-chain fatty acids, inhibits lipolysis via intracellular signalling.
Methods. We applied real-time BRET, live-cell imaging, HA-tagged FFA4 knock-in mice, and functional assays to map FFA4 signalling in adipocytes.
Results. FFA4 localized to intracellular membranes, specifically endoplasmic reticulum subdomains surrounding lipid droplets, in both adipocytes and mouse adipose tissue3. During lipolysis, released fatty acids activated intracellular FFA4, inducing Gai/o signalling, and preferential reduction of cAMP levels near lipid droplets. Local inhibition with mini-Gai/o proteins revealed that FFA4 signalling at lipid droplet–associated membranes is required for FFA4 suppression on lipolysis3. 

Discussion. Our study identifies a previously unrecognized intracrine signalling modality for a prototypical metabolite-sensing GPCR. It further reveals a specialized intracellular signalling hub closely associated with lipid droplets, providing a mechanism for rapid and efficient regulation of lipolysis in adipocytes3.
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