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My research focuses on investigating the genetic
background of tumors and their mutational patterns, with
the aim of understanding how these factors influence
antitumorimmune responses. Tumor development is driven
by genetic alterations; however, it is becoming increasingly
clear that not only the number of mutations, but also
their nature and underlying origins jointly determine the
immunological behavior of tumors. Distinct mutational
processes give rise to characteristic amino acid changes,
which shape the protein composition of tumors and the
signals that become visible to the immune system.

The altered proteins generated by somatic mutations can
giverise to so-called neopeptides, which may be recognized
by the immune system through antigen presentation
pathways. The efficiency of this process, however, strongly
depends on the genetic background of the individual,
particularly on the variability of human leukocyte antigen
(HLA) molecules. A central question of my research is how
tumor-specific mutational patterns interact with patient-
specific genetic features, and how this interaction ultimately
shapes the quality of the antitumor immune response.

The overarching goal of my research is to establish a
biologically grounded framework that contributes to a
more precise understanding of tumor immunological
behavior and supports the development of personalized
immunotherapeutic strategies. Due to its interdisciplinary
nature—integrating  genomics,  immunology, and
computational data analysis—this research area offers
students valuable insight into the conceptual and
methodological foundations of modern cancer research.

TECHNIQUES AVAILABLE IN THE LAB

Students will gain experience in the analysis of large-
scale biological data, including the integrated processing
of genomic, mutational, and gene expression datasets.
The research involves the application of statistical and
computational modeling approaches aimed at describing
and predicting complex biological processes. The work
includes programming for data analysis (R, Python) as well
as data visualization techniques that support system-level
interpretation of results.
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