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Plasticity of cell identity and its role in cancer progression

Cancer remains a formidable global health challenge, contributing significantly to morbidity
and mortality worldwide. Despite substantial progress in cancer research and treatment, the
intricate nature of this disease presents significant obstacles in developing effective
therapies. Cancer cell plasticity and tumor heterogeneity have garnered considerable
attention in cancer biology. This attention is driven by recognizing their crucial roles in cancer
progression, resistance to treatment, metastasis, and the recurrence of the disease. This
thesis briefly summarizes our current understanding of cell plasticity and tumor heterogeneity
and specifies the author's contribution.

The first chapter focuses on the regulation of cell signaling and tumor suppression in the
context of epithelial-mesenchymal plasticity. Special attention is paid to the dual role of TGF-
B in suppressing and promoting cancer and its interaction with other signaling pathways, e.g.,
IL-6/STAT3. Our research findings offer valuable insights into the complex molecular
mechanisms that drive cancer progression and suggest potential avenues for targeted
therapeutic interventions. The second chapter is dedicated to neuroendocrine differentiation
and senescence in the context of androgen depletion in prostate cancer. We showed that
prostate cancer cells exhibit plasticity during androgen depletion therapy (ADT), often
transdifferentiating into neuroendocrine prostate cancer (NEPC), contributing to treatment
resistance. Additionally, we showed that cell cycle modulation, senescence, and the
senescence-associated secretory phenotype are implicated in promoting NEPC. These
findings underscore the complexity of prostate cancer plasticity and emphasize the need for
comprehensive approaches to diagnosis and therapy. The third chapter discusses the role of
epithelial-mesenchymal transition (EMT) in dissemination. Here, we brought more
understanding of EMT in cancer and revealed a complex regulatory network involving factors
like TGF-B, p53, MDM2, and Trop2. These findings provide better insight into cancer
development and suggest a pathway for new therapeutic strategies targeting tumor-initiating
cells. A significant technological opportunity to accurately identify cell subtypes and
phenotypic markers and improve our understanding of tumor heterogeneity and
microenvironment is discussed in the context of our result in the final chapter.

The following articles represent the author's contribution to the understanding of cell plasticity
and cancer heterogeneity. It includes 19 primary research articles, two book chapters, and
five reviews (out of 140 author’s publication records available on WOS on January 31st,
2024) related to habilitation. The author’s contribution is summarized in the tables below.
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