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Abstract:

Free fatty acids (FFA) storage and release is elevated in obesity and is thought to be a critical factor for the development of insulin resistance, diabetes and obesity-associated metabolic complications. In adipocytes, FFA are esterified to triacylglycerol (TG) and stored in lipid droplets. Perilipins, phosphoproteins located at the surface of the lipid droplet, are the major regulators of TG accumulation and hydrolysis. In the absence of hormonal stimulation, perilipins inhibit lipolysis by preventing lipases from accessing the lipid droplet. Binding of catecholamines to ß-adrenergic receptors causes an increase in cyclic AMP and activation of cAMP-dependent protein kinase (PKA). This leads to phosphorylation of hormone sensitive lipase 

(HSL, the major lipase in adipocytes) and perilipins. Phosphorylation of perilipins facilitates the access of HSL and other lipases to the lipid droplet resulting in TG hydrolysis. In addition, catecholamine activation of white adipose tissue (WAT) and brown adipose tissue (BAT) is thought to promote fat oxidation and thermogenesis.  In BAT of rodents and newborns, lipolysis is critical for heat production. Perilipin A (PLIN), the predominant perilipin isoform, has six PKA consensus sites. The aim of this study is to investigate the role of mutant PLIN (unresponsive to lipolytic stimulation) in regulating triacylglycerol lipolysis and metabolism in the adipocytes of mice. Therefore, we generated PLIN null mice and adipose-tissue specific transgenic mice expressing the mutant PLIN (six PKA consensus sites mutated, peri ∆6). In this presentation, we focus on the role of mutant PLIN in lipolysis and BAT thermogenesis and we demonstrate that PKA phosphorylation sites in PLIN are essential for normal adaptive thermogenesis in brown adipose tissue.     
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