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The Target of Rapamycin (TOR) protein kinase forms an evolutionarily conserved
high-moleculai' weight complex, TOR complex 1 (TORC1), which serves as a
central hub to integrate nutrient signals to coordinate cell growth and metabolism.
It is believed that mammalian TORC1 (mTORC1) is recruited to lysosomal
membranes upon amino acid stimuli, leading to its activation by the Rheb GTPase.
The translocation of mTORC1 to lysosomes is mediated by the heterodimeric Rag
GTPases (RagA or RagB pairs with RagC or RagD), which are anchored to the
lysosomal surface through a protein complex named Ragulator. However,
discrepant observations have also been reported, such as RagA/B-independent
mTORC]1 activation and amino-acid independence of guanine nucleotide loading to
the Rag GTPases.

Orthologs of RagA/B and RagC/D, called Gtrl and Gtr2, respectively, were
previously reported in the model organism Schizosaccharomyces pombe. In this
study, by isolating proteins physically interact the Gtr1-Gtr2 heterodimer, a
Ragulatm like complex composed of the Lam1~4 protems has been successfully
identified. Importantly, the Jam gene knockout disrupts the vacuolar localization of
Gtrl-Gter, suggesting that the Lam complex is a fission yeast equivalent of the
mammalian Ragulator. However, those knockout mutants exhibit severe growth

defects accompanied by hyper-activation of TORC1. Further experiments

‘demonstrate that the GDP-bound Gtrl bound to the Lam complex on vacuoles is

required for TORC1 suppression. Absence of the Lam-Gtrl-Gtr2 complex leads to a
defect in cellular uptake of amino acids, resulting in the observed growth defect.
The Tsc-Rhb1 is a well-known signaling pathway upstream of TORC1. To test
whether Lam-Gtr1-Gtr2 down-regulates TORC1 through the Tsc-Rhbl pathway,
TORC1 activity of a mutant in which both gtri* and tsc2* genes were deleted was
evaluated. The double mutant exhibited an addictive effect on TORCI
hyper-activation as compared to the individual single mutants, suggesting that the
Lam-Gtr1-Gtr2 and Tsc-Rhb1 signaling pathways regulate TORC1 independently.
This study has uncovered a novel negative regulation of TORC1 signaling by
the Lam-Gtr1-Gtr2 machinery, which is important for optimal cellular response to
nutrients in fission yeast. It is conceivable that the GDP-bound form of RagA/B,

human orthologs of Gtrl, also has an ability to negatively regulate mTORC1, a -

possibility that has never been explored.
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