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One carbon metabolism for glioma cells to survive glutamine starvation
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Cancer cells optimize nutrient utilization to supply energetic and
biosynthetic pathways. This metabolic process also includes redox maintenance and epigenetic
regulation through nucleic acid and protein methylation, which enhance tumorigenicity and clinical
resistance. Here, we found that glutamine-deprived GBM cells showed higher levels of serine,
cysteine, and methionine with upregulated expression of genes to regulate serine synthesis and
one-carbon metabolism. In human glioma samples, MTHFD2 expression was highest in the nutrient-poor
regions around “ pseudopalisading necrosis.” Serine synthesis was mediated through autophagy rather

than glycolysis. Importantly, suppression of MTHFD2 and autophagy inhibition impaired glioma cells
in glutamine-deprived conditions. These findings may have important implications for
serine-dependent one-carbon metabolism for glioma cells to survive glutamine starvation.
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