Laboratory of Transgenic Models of Diseases

Transgenesis, embryogenesis, proteases and their inhibitors, aging and epigenetics, neural development
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With an exceptional role in IMG, our department serves as an incubator in which research projects and groups of the BIOCEV project
as well as national research infrastructure develop. Although thematically distinct, all groups, projects and activities are based on the
usage of mouse maodels as a tool to reveal gene functions in the complexity of the whole organism.

Proteases in physiology and disease. One part of the department is focused on proteases, particularly on matrix metalloproteinases
(MMP], a disintegrin and metalloproteinase (ADAM), and kallikreins [Klk]. MMP and Klk proteases are partly responsible for controlling
extracellular matrix-cell interactions affecting cell differentiation, survival, migration, and other processes. ADAM10 & ADAM17
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Fig. 1. TALEN-assisted targeting of the ROSA locus: expression of turboRFP in founder mice was

proteinases release ligands and their receptors from the cell surface, thus guiding bioavailahility of many impartant regulatory manifested by red colour of the skin. Photographs were taken at the age of 2 days (left) and 4
molecules. The balance among the proteases and their natural inhibitors determines whether biological processes are to be initiated weeks [right]. Strang expression of TurboRFP in founder mice was confirmed using fluorescent

. microscopy of tail biopsies (right). Expression of TagBFP in the flippase-positive embryo (left)
or terminated. derived from breeding of founder B7 with a flippase expressing mouse.

Ubiquitylation-mediated processes in health and disease. Using mutant mouse models we address the role of several ubiquitin
ligases and deubiquitinases in mediating responses to environmental stressors. A main focus of these studies is to understand the
role of ubiquitylation in regulating intestinal barrier function and to characterize links with human inflammatory bowel disease.

Stem cell pluripotency and early embryonic development. Stochastic processes underlie much of early pre-implantation development
but later, especially during gastrulation, increasingly deterministic signalling restricts the developmental fate. Using unique mouse ]
models and environmental stressors we address the molecular mechanisms influencing cell fate decisions probahilistically and e
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probability-based events. Using several novel mouse mutants found in an unbiased forward genetics screen to alter these odds TN e ;E:R;ng?iiust
(including Foxo3a, which has already been linked to human longevity) we are gaining new understanding about how probahilistic Fig. 2. Mutant mouse with meiosis spermatids (SCP3

liver-specific ablation of ADAM10
develops spontaneous fibrosis.

negative), which are located
more luminal.

cellular events underlie many aspects of the aging process.
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