Mitochondrial serine metabolism mediates 5-fluorouracil resistance in colorectal cancer by fueling
nucleotide biosynthesis and supporting DNA damage response
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Despite constant progress towards the development of effective anticancer strategies, drug resistance remains a major obstacle to treat cancers as the great plasticity of
cancer cells often leads to the emergence of resistant clones. Several studies recently underlined the implication of metabolic reprogramming in supporting drug resistance,
pointing out that cancer cells can rewire their metabolism in response to the treatment resulting in a resistant phenotype. Recognizing the specific metabolic adaptations
supporting the survival to a given drug is of primary importance for developing effective approaches to prevent and target therapy resistance.

5-fluorouracil (5-FU) is a primary chemotherapeutic agent for the management of multiple solid malignancies, including advanced and metastatic colorectal cancer (CRC)

Here we outline a pivotal role of serine metabolism in mediating 5-FU resistance in CRC by supporting nucleotide biosynthesis. In particular, we identify specific
compartmentalization of serine-derived carbons metabolism inside the mitochondria of 5-FU resistant CRC cells mediating purine biosynthesis and supporting DNA-
damage repair. These results indicate that interfering with serine utilization could be a valid strategy to potentiate 5-FU efficacy in CRC treatment and re-synthesize

resistant cancer cells to drug toxicity.
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A shift toward mitochondrial serine metabolism promotes 5-FU resistance in CRC by supporting purine nucleotide biosynthesis and allowing resistant cells to prevent drug-induced
DNA damages. Mitochondrial compartmentalization of one-carbon metabolism supports 5-FU resistance by (1) decreasing cytosolic CH,-THF, thereby leading to reduced formation
of the inhibitory ternary complex on TS by 5-FU derivatives, and (2) supporting the synthesis of purine nucleotides to prevent DNA damage accumulation under drug exposure.




