ABSTRACT (EN)

Microbes have coevolved with humans forming symbiotic communities that constantly
challenge the immune system and, when imbalanced, could lead to diseases like inflammatory
bowel disease (IBD). Patients with IBD suffer from microbial dysbiosis and chronic
inflammation which could be potentiated by immune system reaction to the commensal
microbiota. In the research presented here, firstly I have focused on the description of the gut
and skin microbiome from patients with IBD and secondly, I investigated the process of
antimicrobial defense.

Patients with IBD on two different biological therapies targeting TNFa, IL-12 and
IL-23 cytokines were tracked for changes in their gut and skin microbiome features. Although,
neither differences in gut microbial diversity nor composition were linked with the progression
of the therapies, an increased similarity to the healthy control group at week 38 of anti-TNFa
therapy was found. This shift in microbiome could be considered beneficial and could be
attributed to the inflammation reducing effect of the therapy. While analyzing the microbiome
features, various patient characteristics were taken into account and the sources microbiome of
variability were uncovered, out of which the interindividual variability stood out the most.
Regarding the skin microbiome, compositional and diversity differences were found between
healthy individuals and patients with IBD at sebaceous sites. This observation is the first of its
kind outside the gut and suggests communication between the gut and the skin and could be a
link to so far unexplained skin adverse events occurring in a portion of patients undergoing
anti-TNFa therapy. Then we looked at one of the molecular mechanisms that could be closely
linked with microbial dysbiosis. Paneth cells are major producers of antimicrobial peptide in
the gut and their numbers are known to be reduced in patients with IBD. Using an experimental
animal model with mice deficient for IL-17R in Paneth cells, we have uncovered that IL-17
regulates expression of Paneth cell-specific defensins in the ileum which is an important
mechanism in maintaining homeostasis especially the balance between the host and his
microbiome in this gastrointestinal compartment.

Collectively, the findings of this thesis highlight the changes in the microbiome diversity and
composition in the context of IBD both in humans as well as in the in vivo model focusing on

a concrete mechanism of microbiome regulation.



