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Description
Research interests and scientific background:
Intracellular mobilization of triacylglycerols (TGs) depends on the consecutive action of adipose triglyceride lipase
(ATGL), hormone-sensitive lipase (HSL), and monoglyceride lipase (MGL) and their interplay with regulatory proteins.
The importance of ATGL in lipolysis is emphasized by multiple mechanisms regulating its enzymatic activity including
the ATGL co-activator CGI-58 (also known as ABHD5), the inhibitor G0/G1 switch protein 2 (G0S2), and the inhibitory protein hypoxia-induced lipid droplet-associated (HILPDA, also known as HIG2) (1-3). Interestingly, studies also
suggest that additional TG lipases are involved in mobilization of fatty acids for lipoprotein synthesis in hepatic very
low-density lipoprotein production (4). The overall objective in the Oberer group is to provide a detailed mechanistic
understanding of molecular processes underlying lipid hydrolysis by biochemical and biophysical characterization
of lipases and regulators. Biomolecular NMR spectroscopy and protein crystallography are employed as the main
structural methods (5, 6).
Affiliation:
The student will work at the Institute of Molecular Biosciences at the University of Graz. This project is connected
to the SFB Lipid Hydrolysis.
Hypothesis and objective:
The project aims to establish comprehensive structure-function relationships of mammalian lipases at the lipid-droplet
water interphase. Within the SFB, the student will perform an array of studies from genetics to biochemical experiments to modelling to obtain details the hydrolytic reactions. To fully understand how the enzymatic function and
regulations are realized at the molecular levels, determination of the 3D structures of the involved proteins and complexes in presence of substrates and inhibitors are required.
Experimental approaches:
The student will learn all steps necessary for structural and biochemical characterization of proteins. These include
cloning, protein expression in different host organisms, protein purification, reaction kinetics, enzyme activity and
inhibitor assays. The training will also include structural techniques like protein NMR spectroscopy, small angle X-ray
scattering and/or protein X-ray crystallography. The student will strongly interact with other research groups within
this SFB, including mass spectrometry.
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