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The principal goal of the laboratory established in 2015 is to understand the molecular complexity of cancer formation 
starting from initial stages through to metastasis. In more detail, we are elucidating the role of proteasome-dependent 
protein degradation in various intracellular processes. Under physiologic conditions, the Ubiquitin Proteasome System 
(UPS) is required for precise temporal and spatial expression of a diverse repertoire of proteins. UPS is involved in the cell 
cycle, differentiation, or stress and immune response. The ubiquitination process is achieved via triggering an enzymatic 
cascade in which the ubiquitin moiety is activated by covalent linkage to E1 – the ubiquitin-activating enzyme, and 
transferred to E2 – the ubiquitin-conjugating enzyme. In the final step, E3 ubiquitin ligases mediate transfer of ubiquitin 
to the lysine residues in protein substrates, which mark them for degradation. Importantly, some ubiquitin ligases are 
deregulated in a wide range of disorders including cancer. In addition, many ubiquitin ligases are “orphan” since they 
have not yet been “paired” with specific substrate(s). Our aim is to identify substrates for selected orphan ligases. We 
utilize a broad spectrum of molecular biology and biochemical techniques; nevertheless, our main experimental tool is 
mass spectrometry analysis of ubiquitin ligase-associated proteins. In addition, to reveal biological functions of selected 
ligases, we employ gene editing in human cells and mice. Subsequently, the resulting cellular and mouse models are 
assayed to discover the involvement of the studied genes/proteins in the cell cycle control, DNA damage repair, cell 
migration, and invasiveness.
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