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The role of two TOR complexes in adaptation of eukaryotic cells to the
low-glucose environment
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Fission yeast cells vigorously proliferate in the presence of a wide range
of glucose concentrations, whereas at concentrations equivalent to human blood glucose (0.08%), the
hexose transporter Ght5 has to be retained at the cell surface by the Target of Rapamycin Complex 2
(TORC2) pathway that includes Torl and Akt-like Gad8 kinases. In this research, we studied the
mechanism of this process. We found an uncharacterized arrestin, Aly3, mutations of which suppressed

the defects in proliferation and Ght5 localization caused by gad8 mutation. Arrestins promote
ubiquitination of membrane proteins including transporters. We thus detected ubiquitination of Ght5
in gad8 and aly3 mutant cells, and found that the TORC2 signaling pathway ensures the cell surface
localization of Ght5 by attenuating Aly3-dependent ubiquitination of Ght5. In addition, we have
found that it is nitrogen sources (amino acids) but not glucose that determines the cell-surface
localization of Ght5.
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Nitrogen-dependent persistence of S. pombe Ght5 glucose transporter on the cell surface is mediated by TORC2 inhibition of
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