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The work of the laboratory is dedicated to four research areas that are interlinked by 
technologies used, especially genome editing, and animal models studied to reveal gene 
functions in the complexity of the whole organism. 

In the protease area, we particularly focus on kallikreins, metalloproteinases (MP), and 
ADAMs (a disintegrin and metalloproteinase). Regarding the kallikreins, we have created 
a number of mutants for Klk genes on the background of SPINK5, the major inhibitor of 
serine proteases, to reveal their complex network in the skin, especially in the development 
of the Netherton syndrome. 

In the metabolism area, we study the role of CLUH, which is an mRNA-binding protein 
interacting with more than 400 mRNAs and also regulating mitochondrial functions. We 
aim to elucidate the importance of CLUH in adipocyte differentiation and mitochondrial 
biogenesis and cancer.

In the field of ubiquitylation-mediated processes, we have created a number of mutant 
mice with the aim to understand the role of ubiquitination in regulating the intestinal 

barrier function, craniofacial development, immunity, and to characterize the links with 
human inflammatory bowel disease. The work focuses on cullin-RING ubiquitin ligases 
involved in GIT homeostasis and pathological processes, since the cullin family has been 
largely associated with different types of cancer in GIT and thus represents a promising 
pharmacological target. We also study other U3 ligases using (non)-conditional mouse 
models, among them the role of Btbd3 in the skeleton, Rnf121 in the cardiovascular 
system, Rnf186 in the lung, Cul4a, Ddb1, Cul3, and others in the gastrointestinal tract. 
In the area of craniofacial development, we focus on the molecular mechanism driving 
the craniofacial development and unveiling the molecular regulation of development 
of mineralized tissues such as teeth and bones. The molecular mechanisms cover the 
differentiation events of mineral-producing cells, secretion, and maturation of extracellular 
matrix and finally the crystallization process of hydroxyapatite. We focus on the function 
of extracellular protein ameloblastin in the regulation of mineralization processes in tooth 
enamel formation and bone homeostasis process. We also study the function of FAM46A, 
which is mutated in patients with osteogenesis imperfecta. We generated a Fam46a 
knockout model to characterize the molecular mechanisms that underlie the observed 
phenotypic changes.
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Figure 1. Dominant function of Ambn in formation of structured enamel Figure 2. Unregulated activity of KLK7 causes severe epidermal barrier damage in time dependent manner
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