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TN WX 4 Study of regulatory mechanisms of autophagy: Role of Npr2 in
control of TORC1 activity via small G proteins Gtr1 and Gtr2
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Autophagy is degradation pathway that delivers cytosolic component to lysosome/vacuole via double
membrane structure called autophagosome. It is regulated by TORC1 (Target of Rapamycin Complex 1)
kinase, which additionally maintains homeostasis of cell through regulation of various metabolic processes
in response to environmental stresses such as nutritional starvation. Here, I propose novel regulatory
mechanism of TORCI and autophagy by Npr2-Npr3. To understand regulatory mechanisms of autophagy,
I did genome-wide screening using yeast deletion collection and identified Npr2-Npr3 complex as a novel
regulator of autophagy. Npr2-Npr3 regulated autophagy at the upstream of TORC1. Because Gtrl1-Gtr2 is
also upstream regulator of TORCI, epistatic analysis revealed that Npr2-Npr3 functions upstream of
Gtr1-Gtr2. Furthermore, although Agtr/ and Agtr2 cell did not show dgfect in starvation induced
autophagy, the GTP locked mutant Gtrl suppressed starvation induced autophagy dependent on Gtr2.
Vacuolar localization of Gtrl was abrogated by deletion of Gtr2, but vacuolar localization of TORC1 did
not affect, explains why Gtr2 was required for the effect of GTP locked mutant Gtrl. In sharp contrast to

the GTP locked mutant Gtrl, GDP locked mutant Gtrl caused induction of autophagy even in nutrient rich

condition dependent on GTP form of Gtr2. Furthermore, the GTP locked mutant of Gtr2 preferentially
bound to a TORC1 subunit, implying Gtr2 have regulatory role on TORC1. Autophagic defect in Anpr2
cell and Gtr1-GTP mutant expressing cell was comparable, but different from Gtr1-GDP expressing cell.
From these data I reasoned that autophagic defect in Anpr2 cell is derived from defect in switching of
nucleotide loading state of Gtrl. Therefore I propose a novel molecular mechanism that the Npr2-Npr3

regulates GTP/GDP hydrolysis of Gtrl, and eventually TORC1 and autophagy.
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