Molecular mechanisms of acquired resistance to mirvetuximab soravtansine in ovarian cancer
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Introduction. Ovarian cancer remains a leading cause of gynecologic cancer mortality due to its high recurrence rate and poor prognosis. Mirvetuximab soravtansine (MIRV), a folate receptor alpha (FOLR1)-targeted antibody-drug conjugate (ADC), delivers the maytansinoid payload DM4 specifically to FOLR1-expressing cells.
Aims. Despite its clinical efficacy, the development of acquired resistance limits long-term outcomes. Elucidating the underlying molecular mechanisms of this resistance is essential for improving treatment durability.
Methods. MIRV-resistant cell lines were established by continuously exposing SKOV3 and IGROV1 ovarian cancer cells to MIRV. Drug sensitivity was quantified by IC50 values using MTT assays. FOLR1 expression was assessed via RT-qPCR and Western blot. To identify regulators of FOLR1, RNA-seq was performed, and candidate genes were validated using RT-qPCR and Western blot. The functional impact of candidate gene depletion on MIRV sensitivity was evaluated by MTT assay.
Results. MIRV-resistant cells exhibited significantly higher IC50 values and decreased FOLR1 levels compared to parental cells. RNA-seq identified several candidate genes associated with MIRV resistance, among which ZBED2 was selected for further investigation. Notably, ZBED2 depletion via siRNA significantly reduced both FOLR1 mRNA and protein levels. Furthermore, the loss of ZBED2 led to reduced sensitivity to MIRV, effectively mimicking the resistant phenotype.
Discussion. Our findings suggest that the downregulation of FOLR1 is a primary driver of acquired MIRV resistance in ovarian cancer. ZBED2 appears to function as a key regulator in maintaining FOLR1 expression levels; consequently, its loss promotes resistance by reducing the availability of the ADC target. In conclusion, this study provides novel insights into the mechanisms of MIRV resistance and highlights the ZBED2-FOLR1 axis as a potential therapeutic target to overcome ADC resistance in ovarian cancer.
