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Understanding and targeting of
cysteine metabolism in cancer

Yun Pyo Kang

College of Pharmacy, Seoul National University, South Korea

CDO1 is an enzyme oxidizing cysteine and pro-
duce cysteine-sulfinic acid (CSA). CDO1 is generally
depleted in NSCLC cells and tumors due to epigen-
etic silencing. We found that CDO1 restoration in
NSCLC cells depleted cysteine, impaired cell growth
and increased sensitivity to oxidative stress. Mech-
anistically, CDO1 expression led to a significant
accumulation of sulfite due to GOT1-mediated
transamination of CSA. Further, sulfite reacted with
cystine, accelerating cysteine depletion and toxicity.
Our results demonstrate that CDO1 is a metabolic
liability for NSCLC cells through toxic sulfite pro-

duction and cysteine depletion. Cystine deprivation
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induces ferroptosis in cancer cells, which provides
therapeutic potential. Here, we show that cystine
deprivation induced both GSH depletion and glu-
tamate accumulation to accelerate ferroptosis. Sur-
prisingly, GCLC directly catalyzes gamma-glutamyl
peptide synthesis in cysteine starved cells. gam-
ma-glutamyl peptide production reduced intracel-
lular glutamate accumulation, thereby preventing
the glutamate-mediated oxidative stress and ferro-
ptosis induction. Therefore, the combinatorial ap-
proach of cystine deprivation and GCLC inhibition
will provide better therapeutic potential to treat
NSCLC.
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