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Statement of the Problem: Ovarian cancer is the leading cause of death from gynecological tumors. The current standard
treatment consists of cyto reductive surgery followed by chemotherapy, alternatively biological treatment. For chemotherapy
treatment the combination of platinum derivatives with taxane are used. However, 20-40% of the patients exhibit primary drug
resistance. Carcinogenesis includes genetic changes but also epigenetic deregulation. One of the most commonly occurring
epigenetic events taking place in the mammalian genome is DNA methylation. Furthermore, DNA methylation in solid
tumors has been associated with resistance to therapy and poor prognosis. Hence, hypermethylation is an attractive target for
treatment in order to influence tumor biology and potentially to overcome therapy resistance. The objective of our project was
to identify DNA methylation changes associated with platinum resistance.

Methodology & Theoretical Orientation: To search for DNA methylation changes in selected genes (GATA4, HNF1B, CDH13
and CDHI) we used bisulfite next generation sequencing and then we compare the methylation status in cisplatin sensitive/
resistant A2780 ovarian cancer cell lines. Furthermore, we tested the effect of de-methylating agent (zebularine) on reversal of
platinum chemoresistance.

Findings: Our experiments detected elevated methylation in selected genes in cisplatin resistant cell line A2780cis compared
to cisplatin sensitive cell line A2780, which supports the theory that DNA methylation is connected to chemotherapeutics
resistance, especially to cisplatin. Moreover, we found that zebularine affected methylation status and sensitivity to cisplatin.

Conclusion & Significance: Epigenetic deregulation of selected adhesion molecules and transcription factors is involved in
chemoresistance of ovarian cancer. These findings could potentially be used in development of new treatment strategies for
ovarian cancer and may have implications in prediction of chemotherapy resistance in ovarian cancer patients.
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Figure 1: Hypothesis of epigenetic regulation of platinum resistance in ovarian cancer cells and possible prediction of
platinum resistance in HGSCO (High-grade serous ovarian cancer)
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