
Regulation of Steryl Ester Metabolism in the Yeast Saccharomyces cerevisiae
Korber M.1, Klein I.1 Ploier B.1, Schmidt C.1, Leitner E.2 and Daum G.1
1 Institute of Biochemistry, Graz University of Technology, NaWi Graz;
2 Institute of Analytical Chemistry and Food Chemistry, Graz University of Technology, NaWi Graz
Graz, Austria
 
In the yeast, the two major non-polar lipids are triacylglycerols and steryl esters. They are formed by enzymes localized to the endoplasmic reticulum and stored in lipid droplets. Synthesis of triacylglycerols occurs by catalysis of the two acyltransferases Dga1p and Lro1p; and steryl esters are formed by the two steryl ester synthases Are1p and Are2p. Both types of non-polar lipids, triacylglycerol and steryl esters, can be mobilized from lipid droplets upon requirement. The triacylglycerol lipases Tgl3p, Tgl4p and Tgl5p degrade triacylglycerols, and the steryl ester hydrolases Yeh1p, Yeh2p and Tgl1p cleave steryl esters. All three triacylglycerol lipases as well as Yeh1p and Tgl1p are localized to the surface of lipid droplets, whereas Yeh2p is found at the cell periphery. The aim of recent studies was to shed some light on the regulation of non-polar lipid metabolism with emphasis on steryl esters. In particular, we addressed the question how compromised degradation of steryl esters affected the synthesis of these lipids. For this purpose, a triple mutant deleted of YEH1, YEH2 and TGL1 was used, and the effect of these deletions on the steryl ester forming enzymes Are1p and Are2p was tested. Interestingly, a block in steryl ester hydrolysis did neither affect gene expression nor protein levels but the activity of steryl ester synthesizing enzymes. Hence, the Δtgl1Δyeh1Δyeh2 triple mutation causes feedback inhibition to steryl ester formation. Another regulatory aspect of steryl ester metabolism investigated was the fate of the three steryl ester hydrolases in the absence of steryl ester synthesizing enzymes and in mutants lacking lipid droplets. These findings are discussed as part of the overall network of non-polar lipid synthesis, storage and mobilization.
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