Insight into TSC protein complex function in the regulation of cell growth from structural biology
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[image: image1.png]Fig 1: Crytsal structures of TSC protein domains. (A) TSC2 N-terminal
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The small GTPase Rheb conveys activation of mTORC1 by growth factors. The only known regulator of Rheb is the tuberous sclerosis complex (TSC) protein complex, which acts as GTPase activating protein (GAP) to inactivate the GTPase. Mutations in the TSC complex subunits TSC1 and TSC2 cause the disease tuberous sclerosis complex, which leads to the formation of begin tumors. 

We have determined the structures of the TSC1-interacting domain [1] and the catalytic GAP domain of TSC2 and elucidated the mechanism of catalysis and recognition of its substrate Rheb [2]. Analysis of pathogenic TSC variants mapping to these domains revealed that mutations causing a partial functional defect in vitro showed manifestations in patients that do not fulfill the clinical criteria for TSC. Thus, mutations in TSC genes could be a more widespread cause of diseases than anticipated. 
Recently, we investigated the structure and function of TSC1 [3]. We identified three structural domain in TSC1: a coiled-coil domain that binds TSC2, a central helical domain that mediates oligomerization of TSC1 and an N-terminal domain that binds to phosphatidylinositol-phosphates (PIPs) via a basic interface. Upon TSC1 oligomerization the overall binding affinity for membranes is increased. These activities are required for proper TSC complex localization and function in human cells. Our findings thus reveal a novel role of TSC1 in TSC complex regulation by mediating recruitment to the lysosomal membrane through lipid interactions and suggest a function of TSC1 in formation of TSC supercomplexes.
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