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Abstract of Thesis

TORCI is a master regulator that integrates information from multiple upstream signals and phosphorylates substrates to
promote anabolism and cell growth, upon amino acids were sufficient. In the absence of amino acids, TORC] is inactive and
autophagy is induced to degrade intracellular proteins for recycling amino acids. It is activated via two distinct upstream
pathways, the Gtr pathway, which corresponds to mammalian Rag, and the Pib2 pathway. In mammals, it has been reported that
several amino acid sensors regulate GATOR2-GATOR1-Rag GTPase axis to trigger TORC1 activity. However, how amino acids
are sensed is poorly understood in Saccharomyces cerevisiae. Sch9, one of the TORC1 substrates, is phosphorylated via the Pib2
pathway and the Gtr pathway. Ser3, a novel TORC1 substrate, is phosphorylated by the Pib2 pathway and not by the Gtr pathway.
In this study, using the phosphorylation state of Sch9 and Ser3 as indicators of TORC1 activity, I investigated which pathways
were employed in TORC1 activation by individual amino acid. Different amino acids exhibited different dependencies on the Gtr
and Pib2 pathways.

Cysteine was the amino acid most dependent on the Pib2 pathway. Cysteine induces a dose-dependent increase in the
interaction between TOR1 and Pib2 in vivo and in vitro. Moreover, cysteine directly bound to Pib2 via W632 and F635, two
critical residues in the T(ail) motif that are necessary to activate TORCI. These results indicate that Pib2 functioning as a sensor

for cysteine in TORCI1 regulation.
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