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Molecular mechanisms that control cell-surface localization of glucose
transporters under glucose-limited conditions
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Proper regulations of glucose uptake via glucose transporters are not only
vital for cellular proliferation but also related to human diseases including type Il diabetes and
cancer. This study was focused on the molecular mechanism that ensures cell-surface targeting of the

fission yeast glucose transporter Ght5, which is essential for vigorous cell proliferation under
glucose-limited conditions. Out of the 51 genes tested, 25 genes involved in vesicle transport or
signal transduction functioned in proliferation under glucose-limited conditions by ensuring
cell-surface localization of Ght5-GFP. In human cultured cells, endoplasmic reticulum chaperones
such as GRP78, which were required for cell-surface localization of GLUT1 under glucose-rich
conditions, became dispensable upon glucose starvation. Taken together, this study uncovered that
the transport mechanism for cell-surface multi-pass transmembrane proteins is modulated by the
extracellular glucose level.
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