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The understanding of cellular stress responses and 
metabolic processes has become increasingly important 
in cancer therapy, as these factors fundamentally influence 
tumor survival and therapeutic outcomes. My research 
focuses on the molecular mechanisms of redox regulation, 
cellular metabolism, and stress responses in cancer cells. 
Particular emphasis is placed on redox-active proteins, 
including members of the glutathione peroxidase family, 
and their roles in regulating endoplasmic reticulum stress, 
lipid homeostasis, and inflammatory signaling pathways. 
Stress processes associated with dysregulated lipid 
metabolism, including lipotoxicity and ferroptosis-related 
cell death mechanisms, significantly affect the metabolic 
state of tumor cells and their response to cellular stress.
Part of our research is conducted in melanoma cell models, 
where tumor metabolism, redox balance, and non-apoptotic 
cell death mechanisms are studied in relation to response 
to immunotherapy and the development of therapeutic 
resistance. The aim is to identify cellular regulatory 
mechanisms that may reveal novel therapeutically targetable 
processes. To support this, functional genetic approaches, 
including CRISPR-based screening strategies, are applied 
for the identification of potential therapeutic targets.

TECHNIQUES AVAILABLE IN THE LAB

CRISPR/Cas9-based gene knockout and functional 
genetic approaches, establishment and optimization 
of pooled CRISPR screening systems, amplification of 
gRNA libraries and lentiviral packaging, maintenance and 
genetic modification of cell lines, and generation of stable 
knockout cell lines. Application of in vitro and in vivo tumor 
models, implementation of cellular stress and metabolic 
assays, and investigation of lipotoxicity- and ferroptosis-
related cell death models. Flow cytometry measurements 
and data analysis, tumor dissociation and preparation 
of single-cell suspensions, use of fluorescent reporter 
systems, and application of microscopy techniques. RNA 
isolation, gene expression analysis using real-time PCR, 
protein-level analyses by Western blot, as well as basic 
immunohistochemical and immunofluorescent sample 
processing.
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