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The glutathione conundrum: Stoichiometric disconnect between formation and oxidative stress
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ncreased glutamine uptake is known to drive cancer cell proliferation, making tumor cells glutamine-dependent. Studying

lymph node aspirates containing malignant lung tumor cells showed a strong correlation between glutamine consumption and
glutathione excretion. Subsequent validation in A549 and H460 lung tumor cell lines show that glutamine drives synthesis and
excretion of u molar amounts of glutathione. Glutathione is the most abundant and most widely studied endogenous antioxidant.
Glutathione concentrations in normal tissues are in the pmolar range, which is 10,000 fold higher than the concentration of
reactive oxygen species. This stoichiometric disconnect has been poorly understood. To understand the molecular function
of p molar concentrations of glutathione in lung tumor model we studied glutathione metabolism. Glutathione is degraded
by y-glutamyl transpeptidase (GGT) by transferring the glutamyl group to amino acids to facilitate the amino acid uptake.
Inhibition of glutaminase or GGT essentially abolished glutathione synthesis and formation of y-glutamyl amino acids. Both
enzymes were found to be essential for cell proliferation. Quantitative evaluation of glutathione’s many functions led us to
believe that glutathione’s main function is to store building blocks for biosynthesis and trigger cell proliferation or apoptosis,
depending on nutrition availability. Consequently, cell viability is mainly controlled by a stable metabolite, glutathione, instead
of the common belief that these processes are controlled by unstable radical chemistry.
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