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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Crohn's disease (CD), belonging to the class of Inflammatory Bowel Diseases, is a chronic inflammatory 
disorder that may affect any location of the gastrointestinal tract. It is characterized by transmural 
inflammation and an overwhelming immune response of the gut mucosa, which leads to severe clinical 
symptoms(1). More than 50% of CD patients develop a penetrating or stricturing disease due to fibrostenosis, 
which most of the time requires surgical intervention(2) since no therapies have been found as effective yet. 
Among the histological features of stricturing CD, the thickening of the muscularis mucosae and muscularis 
propria is the main hallmark, primarily due to the excessive proliferation of mesenchymal cells and the 
increased accumulation of a collagen-rich extracellular matrix in the submucosa, caused by multiple 
mechanisms, including i) the proliferation of existing local fibroblasts(3), the induction of both ii) epithelial-
to-(4), and iii) endothelial-to-mesenchymal transition(5). Even if the alteration of these mucosal functions is 
mainly caused by the continuous tissue injury occurring during CD-associated chronic inflammation(6), 
recent reports suggested that CD-associated fibrosis may be driven by inflammation-independent 
triggers(7,8), such as microbiota dysbiosis(2,9-11).  
It has been widely accepted that the human microbiota may take part in contributing to CD and fibrotic 
processes(1,11). The most investigated gut colonizers are bacteria, which are responsible for influencing the 
overall intestinal homeostasis(11). Despite the huge amount of metagenomic data describing the intestinal 
microbiota composition in CD patients(1,11), no study focused on the specific microbiota signatures across the 
different stages of fibrotic CD. Preliminary data in our laboratory pointed out three specific bacterial families 
to feature CD fibrosis across the staging, thus prompting us to hypothesize that specific bacterial-derived 
factors may promote the fibrotic process by impacting the intestinal mucosa functions and triggering 
specific pathways in different cellular compartments. 
This project will ultimately identify the mechanisms of microbiota-induced intestinal fibrosis, offering new 
molecular targets for the development of tailored anti-fibrotic treatments. Thus, our proposal might be 
beneficial for healthcare relatively soon, by facilitating the management of stricturing CD, avoiding surgical 
intervention, and eventually cutting the national health system costs. 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

● Isolation of primary cells from surgical specimens
● Lentivirus production and lentiviral manipulation of primary cells
● Competences in transcriptomics analysis
● Competencies in molecular and cellular biology techniques
● Capability to critically discuss results
● Capability to write reports and the final manuscript, along with the final thesis
● Independence in coordinating experiments, under DoS’s supervision
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