
 
 

Abstract 

Human intestine represents an essential immune organ that creates the largest interface between 

our immune system and microbiota from the environment. Considerable parts of the intestine 

are often severely damaged during Crohn’s disease (CD), chronic inflammatory condition with 

a rising incidence in the western countries. Outbreak of intestinal inflammation is associated 

with the loss of intestinal homeostasis, co-manifested as a microbial dysbiosis. It is yet 

unknown whether this bacterial dysbiosis is the cause of intestinal inflammation, or rather it’s 

consequence. In healthy individuals, the homeostatic relationship is greatly influenced by 

Paneth cells (PC). These cells produce and secrete a wide variety of antimicrobial proteins and 

peptides, such as enteric α-defensins, that constantly shape the composition of intestinal 

microbiota. Unsurprisingly, defects in PC’s functioning have been linked to the development 

of CD. Here, we build on our previously published data which showed that a defect in immune 

central tolerance is the cause of PC depletion. Due to phenotypic and functional resemblance, 

we hypothesized that such depletion of PCs could constitute a trigger for the development of 

CD in at least a subset of these patients. This thesis represents a case control study of newly 

diagnosed and treatment naïve pediatric CD patients. In here, we provide the literature 

overview of current models of CD development as well as currently available evidence for our 

model of autoimmune-mediated PC depletion. In support of such model, we provide our 

analysis which identified not only a cohort of CD patients harboring normal levels of PCs 

(PCnorm), but also a significant portion of those that exhibit a reduced amounts of PCs (PClow). 

Strikingly, this stratification not only closely mimics the gender distribution of pediatric CD 

patients in an age-independent manner, but also could be correlated with several other 

experimental parameters obtained from analyses of patient’s blood and stool samples. In this 

context, the characterization of patient’s bacterial composition at the time of diagnosis reveled 

a counterintuitive relationship between the amounts of PCs in CD patients and their respective 

bacterial dysbiosis, with the bacterial relative abundances of PClow CD patients more closely 

resembling those of healthy individuals. While more comprehensive analysis with a larger 

cohort of patients is required to confirm these results, the observed phenomenon likely 

represents a previously unappreciated regulatory mechanism which is fundamentally benefical 

to patient’s intestinal homeostasis.  
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