Midnolin Deficiency Suppresses Proliferation but Enhances Migration in Ovarian Cancer Cells
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Introduction. Ovarian cancer is one of the deadliest gynecological malignancies, with a five-year relative survival rate of only 40% to 50%. Midnolin (MIDN), which is broadly expressed with low tissue specificity in adult humans, has been reported to regulate transcription factor activity in neuronal cells and is required for the rapid, ubiquitin-independent degradation of immediate early gene (IEG) transcripts. Since IEGs contribute to tumor growth and invasion, MIDN may play a critical role in ovarian cancer progression.
Aims. This study aimed to elucidate how MIDN regulates tumor progression in ovarian cancer.
Methods. We established MIDN knockout (KO) SKOV3 human ovarian cancer cells using CRISPR/Cas9. We quantified proliferation, colony formation, and migration/invasion; assessed IEG expression at the mRNA and protein levels; and performed RNA sequencing.
Results. Compared to wild-type (WT) cells, MIDN KO cells exhibited significantly reduced proliferation and colony formation, despite increased migration. RNA sequencing revealed altered IEG expression, including increased FOS and decreased EGR1. This was consistent at the protein levels. JUN mRNA levels remained unchanged, but JUN protein levels increased in MIDN KO cells.
Discussion. MIDN deficiency induced reduced proliferation together with enhanced motility, suggesting its involvement in the proliferation–migration trade-off in ovarian cancer. These effects are likely mediated through IEG regulation. However, it remains to be determined whether MIDN controls IEGs solely via degradation or also through modulation of their functional activity. These opposing phenotypes are currently being validated in vivo using a nude mouse xenograft model.
