 
Topological Investigations of Tgl3p, the Main Triacylglycerol Lipase of Saccharomyces cerevisiae
Barbara Koch1, Karin Athenstaedt2 and Günther Daum1, 1Institute of Biochemistry, University of Technology; 2Institute of Molecular Biosciences, Karl-Franzens University, Graz, Austria

The two major non-polar lipids of the yeast Saccharomyces cerevisiae, triacylglycerols (TAG) and steryl esters (SE), are stored in an organelle termed lipid droplet or lipid particle. The hydrophobic core of these droplets consisting of TAG and SE is surrounded by a phospholipid monolayer with a small but specific set of proteins embedded. Among these proteins the major TAG lipases of the yeast, Tgl3p, Tgl4p and Tgl5p were identified. One of the most intriguing questions related to the biochemistry and cell biology of these lipases is how they acquire access to their TAG substrates. To address this problem we started to investigate the topology of the main TAG lipase Tgl3p on the lipid droplet surface of Saccharomyces cerevisiae. We established a protocol for limited proteolysis of lipid droplet surface proteins and focused first on the orientation of N- and C-terminus of Tgl3p. The C-terminus of this lipase is deeply embedded in the lipid droplet and may be involved in targeting and anchoring of Tgl3p to and in this organelle. The N-terminus of Tgl3p faces the cytosolic site of the lipid droplet and plays only a minor role in protein stability, targeting and anchoring of this lipase to the organelle. Another interesting aspect of Tgl3p biochemistry is that this protein harbors catalytic centers for lipase and acyltransferase reactions. The orientation of these catalytic sites may be important for the dual function of Tgl3p. Finally, Tgl3p is not exclusively located to lipid droplets but is also present in the endoplasmic reticulum (ER). This finding raises the question how the same protein can be assembled into a monolayer (lipid droplets) and a bilayer membrane (ER). The specific interaction of Tgl3p with its membrane environment and/or specific partner proteins may be a clue to this problem. 
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