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AL E SCRE H Nutrient Condition in the Microenvironment Determines Essential
Metabolisms of CD8+ T Cells for Enhanced IFNy Production by
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Metformin (Met) is the first-line treatment for type 2 diabetes. Meanwhile, Met is
believed to exhibit anti-tumor effect via inhibition of mitochondrial Complex I of tumor
cells. Concerning the anti-tumor mechanism, we demonstrated that the effect was
mediated by CD8* T cells in vivo and not by direct inhibition of tumor cells.

To directly demonstrate this concept, we explored in vitro experiments with purified
CD8* T cells upon TCR stimulation with 10 pM Met. We found 10 pM Met was enough
to promote IFNy production from CD8* T cells in vitro, while Met higher than 1mM,
which was more than physiological settings, was required to inhibit respiration of tumor
cells. The enhanced IFNy production by Met was blocked by mitochondrial ROS (mtROS)
scavenger, mitoTEMPO, and not by AMPK inhibitor, compound C, suggesting that
mtROS but not AMPK activation was essential for IFNy production.
Phosphoenolpyruvate (PEP) is essential for production of IFNy of CD8* T cells through
mobilization of cytosolic Ca2+. PEP production is achieved from glycolysis, or from PCK1-
dependent conversion of oxaloacetate in TCA cycle fueled by FAO or glutaminolysis. We
discovered that IFNy production of CD8" T cells exclusively depends on glycolysis in
milieu glucose is > 3 mM while depends on FAO or glutaminolysis in lower than 3 mM.
IFNy production of CD8TILs depends on a chain of glycolysis-TCA cycle-PCK1-
dependent conversion of oxaloacetate to PEP. Our results demonstrated Met’s direct
effect on CD8* T cells and its required metabolism depending on the nutrient condition
of the microenvironment.
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