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Fig. 2. Lineage tracing in the intestinal epithelium of the Troy-CreERT2 transgenic mice 
crossed with Rosa26-STOP-lacZ reporter mice. Histochemical detection of the LacZ activity 
in the duodenum 1 day, 3 days and 60 days after tamoxifen administration. One-day induction 
generates LacZ-positive cells located at the crypt base (black arrowheads). At later time points, 
“blue” cell clones were moving upwards from the crypt and reached the top of the villus.

Fig. 3. Stereomicroscopic images of the organoid 
established from the intestinal crypt.

Fig. 1. Architecture of the small intestine epithelium and pathways governing its fate.  The 
proper homeostasis of the intestinal epithelium is regulated by an interconnected network 
of principal signalling pathways that govern the balance between proliferation and lineage 
specification. 
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The single-layer epithelia of the small intestine and colon 
represent the most rapidly self-renewing adult tissue that 
completely regenerates approximately every five days. The long-
lived stem cells located at the bottom positions of microscopic 
invaginations called crypts feed an upward compartment 
of transit-amplifying cells. On migrating up, cells terminally 
differentiate towards secretory goblet and enteroendocrine cells 
or absorptive enterocytes. Paneth cells of the small intestine 
are the only exception to this scheme. These cells produce 
antibacterial agents and stay at the crypt base, where they 
persist for three to six weeks. 
The proper maintenance of epithelial architecture is 
controlled by various signalling pathways that regulate the 
balance between the opposing processes of proliferation and 
differentiation. Importantly, the majority of these pathways are 
deregulated in cancer. 
The scientific goal of the laboratory is to characterize the 
molecular mechanisms driving the fate of healthy or diseased 
intestinal epithelial cells. Since the so-called Wnt pathway is the 
principal signalling network regulating behaviour of intestinal 
stem cells, our main focus is to identify genes activated by the 
Wnt pathway and/or encoding proteins directly involved in the 
intracellular signal transduction cascade. An important result in 
recent years was the identification of Troy as a novel modulator 
of Wnt signalling in the population of fast-cycling stem cells of 
the small intestine. Particular types of intestinal cancer, both 

sporadic and hereditary, can be recapitulated in genetically 
engineered mice. Therefore, the laboratory is using the gene-
targeting technology in mouse embryonic stem cells to produce 
mouse strains that can bring new insights about the signalling 
mechanisms functioning in the gut tissue. Furthermore, we 
generated several “reporter” mice allowing lineage tracing 
experiments in mouse embryonic and adult tissues. 
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