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Target of Rapamycin Complex 1 (TORC1), a protein kinase complex highly conserved
in diverse eukaryotic species, controls cell growth and metabolism in response to extracellular
signals, such as nutrients. Activation of mammalian TORC1 (mTORC]) is regulated by the
heterodimer between RagA/B and RagC/D GTPases, which is under the control of the GATOR
complex. GATOR consists of the GATORI and GATOR2 subcomplexes, with the former
carrying GTPase-activating protein (GAP) activity toward RagA/B. Upon amino acid
stimulation, GATOR2 positively regulates mTORC1 activity by inhibiting the GAP activity of
GATORLI. In the fission yeast Schizosaccharomyces pombe, the RagA/B-RagC/D heterodimer
is conserved as Gtrl-Gtr2, which is regulated by the GATOR1-like complex with GAP activity
toward the Gtrl GTPase. In this study, the applicant has identified the GATOR2 equivalent in
the fission yeast and characterized its function in TORC1 signaling.

Two-step affinity-purification of fission yeast GATOR1 followed by mass spectrometry
analysis of the associated proteins successfully identified Sea2, Sea3, Sead, Sehl, and Secl3,
which are orthologous to the mammalian GATOR2 components WDR24, WDR59, MIOS,
SEHIL, and Secl3, respectively. In contrast to the reported function of mammalian GATOR2 in
mTORCI activation, genetic and biochemical experiments demonstrated that Sehl, Sea2, and
Sea4 are dispensable for TORCI activation required for cell growth in fission yeast.
Interestingly, loss of Sea3 induced deregulated TORCI1 activation similar to that in the
GATORI defective mutants. Moreover, the sea3A defect can be suppressed by expression of
the GDP-locked mutant of the Gtrl GTPase. These data strongly suggest that Sea3 contributes
to the GAP function of GATORI.

In line with the discovered role of Sea3 in the GATORI function, the applicant has
found that Sea3 associates with GATORI! even in the absence of the other GATOR2
components. On the other hand, the binding of the GATOR2 components to GATOR1 was
abolished in the sea3 null mutant. These observations demonstrate that Sea3 mediates the
physical interaction between GATOR2 and GATORI, implying that Sea3 is crucial for the
integrity of the GATOR holocomplex.

Together with the previous characterization of fission yeast GATORI, this study has
demonstrated that the GATOR complex and its sub-complexes are evolutionarily conserved in
fission yeast. In addition, the data presented in this study collectively suggest that Sea3, a
presumed GATOR2 component, is crucial for the GAP activity of GATORI in attenuating
TORCI signaling via the Gtrl Rag GTPase. These results may provide clues to beiter
understand the function of WDRS59, a human ortholog of Sea3, in the GATOR complex.
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