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Recent decades have seen major breakthroughs in cell death research. The
concept of regulated, genetically driven lytic processes such as necroptosis,
pyroptosis, and ferroptosis has challenged the outdated view of necrosis as purely
unprogrammed. Despite extensive understanding of apoptosis, alternative death
pathways remain underexplored, especially in head and neck cancers, where
molecular heterogeneity affects treatment outcomes.

Advances in light microscopy, particularly quantitative phase imaging (QPI),
have revolutionized cell biology. As all types of cell death involve mass changes,
apoptotic disintegration or membrane alterations, our hypothesis was that QPI could
detect and distinguish these processes. We validated this approach across various
models, analyzing the dynamic behavior of cell populations exposed to different
agents, including antivirals, nanomaterials, and cytotoxins.

Resistance to cell death is a hallmark of cancer. While autophagy’s dualistic
role in tumor biology is well known, our preliminary results suggest it mainly supports
adaptation and resistance rather than inducing cell death. We hypothesized that
autophagy, cell-in-cell formations, and polyploidization contribute to survival,
remodeling, and dedifferentiation into a pluripotent state, often linked to tumor self-
renewal and resistance. Our focus was on how prolonged stress (reactive oxygen
species, starvation) affects autophagic flux and the involvement of autophagy in
cancer cell dedifferentiation and self-renewal.

Given autophagy’s key role in chemotherapy resistance, exploring autophagy
inhibitors as adjunct therapies is promising. These inhibitors are also considered for
other diseases, e.g., hydroxychloroquine for COVID-19. Since endosomal pathways,
autophagy, lysosomal degradation, and extracellular vesicle secretion are
interconnected, our research examined how various inducers and inhibitors influence
these processes, particularly their effect on extracellular vesicle composition and
soluble factors like cytokines and chemokines in head and neck cancer cells.

This habilitation thesis includes selected publications from 2014 to 2024, in
which | contributed as first, corresponding, or co-author. All works revolve around
cancer cell death, resistance mechanisms, and their connection to cellular secretion.
The research primarily explores various forms of cell death in cancer, including
resistance to oxidative stress and autophagy, with a focus on methods for identifying
and differentiating these processes across different cancer cell lines.

The subsequent sections examine the relationship between autophagy, cell death
pathways, repair mechanisms, and extracellular vesicle secretion, especially
phosphatidylserine-positive extraellular vesicles involved in intercellular
communication.
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