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Context
 	Like chemotherapy, radiotherapy is used for the treatment of 50% of human cancers, including lung, brain, breast, pancreatic, liver, bone, esophageal, and rectal cancers. It primarily works by increasing reactive oxygen species (ROS) through cellular water hydrolysis, causing ROS-induced DNA damage and apoptosis. Additionally, ionizing radiation (IR) can (per)oxidize lipids, leading to ferroptosis—a form of cell death triggered by peroxidized membrane phospholipids. Resistance to ferroptosis may influence cancer cell response to IR.
Methods
 	We analyzed three breast and two colorectal cancer cell lines with varying IR sensitivities. IR-responsive cells exhibited higher lipid peroxide levels compared to intermediate and resistant cells. Sensitivity to IR correlated with low expression of ferroptosis-resistance genes like stearoyl-CoA desaturase (SCD) and GPX4, whereas resistant cells displayed elevated levels of these proteins. Additionally, lipid droplets, organelles associated with lipid storage, are under investigation for their role in radioresistance, as FABP4-driven lipid storage has been linked by our team to tumor recurrence. We are exploring how lipid metabolism contributes to IR and ferroptosis resistance.
Expected Results
Based on data harvested during this first year of PhD,  Ionizing radiation increases plasma membrane lipid peroxides. Following these results, a pretreatment using ferroptosis inducers such as RSL3, a GPX4 inhibitor, or eicosapentaenoic acid (EPA), an omega-3 found in fish oil, seem to sensitize cells to radiotherapy. Lipid storage also appears to play a critical role in radioresistance, as irradiated cells accumulate cytoplasmic lipid droplets. An ongoing CRISPR screens aim to identify optimal lipid metabolism targets to enhance radiotherapy effectiveness.  Understanding the interplay between ferroptosis resistance and radiotherapy could provide innovative strategies to improve cancer treatment outcomes.








