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The DNA repair protein RAD52 has been highlighted as a promising drug target in homologous recombination (HR)-deficient cancers. HR-deficiency results in the inadequate repair of double-stranded breaks (DSBs) in DNA, which fuels genomic instability. DSBs are the most severe form of DNA damage and can be caused by ionizing radiation. Researchers have shown that HR-deficient cancer cells are reliant on RAD52-based HR, and RAD52 inhibition in these cells induces synthetic lethality. Thus, we hypothesize that targeting the RPA:RAD52 protein-protein interaction required for RAD52-based HR will induce synthetic lethality in HR-deficient cancer cells. We aim to fully characterize a recently identified inhibitor of this complex, Mitoxantrone (MX), and better define a novel mechanism of action for MX in HR-deficient cancers. To investigate this interaction, we examined the binding kinetics between MX and RAD52. Additionally, we further scrutinized the promiscuous nature of MX by elucidating its proteomic profile using a biotinylated MX-probe (MXP). We performed surface plasmon resonance (SPR) to quantify the strength of the interaction, and limited proteolysis to observe any shifts in stabilization induced by MX. Moreover, we confirmed that MXP interacts with RAD52 and also retains its affinity for other known binders of MX, such as topoisomerase II. Future studies using the probe may unveil other novel binding partners. Our research will aid in deciphering the interaction between MX and RAD52 and its potential application in HR-deficient cancer in order to reduce barriers of limited targeted therapies and to develop better therapeutics.

