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PROJECT

Supervisor: Silvio Danese

Title: Integrating molecular profiling and mechanobiology to guide
dilation of asymptomatic strictures in Crohn’s disease

Curriculum: Clinical and Experimental Medicine

Link to the personal page of
the University or relevant

hospital site website: https://www.unisr.it/docenti/d/danese-silvio

Description of the Project (max 3,000 characters including spaces)

Background/gap of knowledge

Fibrostenosing Crohn’s disease (CD) is a progressive phenotype characterized by
bowel wall fibrosis and luminal narrowing, often leading to obstructive symptoms.
Strictures may be primary or postoperative, Dboth with high recurrence and
surgical risk [1],[2]. Endoscopic balloon dilation (EBD) is effective for short
strictures [3] but rarely used in asymptomatic patients, leaving biologically
active “silent” lesions at risk of progression [4], [5]. No molecular markers
currently identify which asymptomatic strictures could benefit from early EBD.

Rationale and hypothesis

Fibrostenotic CD lesions are not biologically inert [5]. Mechanical stress and
matrix stiffness drive fibrosis by promoting fibroblast activation, extracellular
matrix (ECM) deposition, and tissue remodeling, creating a self-perpetuating,
inflammation-independent fibrotic loop [6]. Mechanical stretch and luminal
distension further upregulate profibrotic mediators enhancing collagen
deposition and smooth muscle hypertrophy, while reduction of mechanical tension
can reduced fibrosis, indicating that mechanotransduction is pathogenic but
potentially reversible [7].

These lesions exhibit distinct transcriptomic and circulating biomarker profiles
enriched for stromal activation, ECM remodeling, and mechanotransduction,
reflecting biologically diverse, mechano-responsive phenotypes [8], [9], [10],
[11]. Active, remodeling-prone signatures may predict sustained benefit from EBD
and reduced reintervention. Additionally, EBD may transiently modulate mechano-
dependent fibrotic pathways, although this has not yet been demonstrated in
humans with CD [7].

Objectives and specific aims

1. To determine whether the baseline biological signature of fibrostenotic
strictures predicts clinical benefit from early EBD in asymptomatic CD patients.

la. Based on evidence that transcriptomic profiles reveals fibroblast
heterogeneity with most stricture-selective changes in the mucosa/submucosa [12],
we will characterize baseline bulk transcriptomic profiles on stricture fresh
biopsies.
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lb. Given that collagen markers correlate with histological fibrosis and chronic
inflammation [9], we will assess baseline circulating biomarkers associated with
CD stenosis.

lc. We will evaluate the association between baseline biological signature
(transcriptomic profiles and circulating biomarker) and treatment strategy (EBD
vs observation) on l-year outcomes (maintenance of asymptomatic status, need for
repeat EBD or surgery)

2. To assess the effect of EBD in transcriptomic profiles and circulating
biomarkers.

Based on evidence that mechanical stress drives fibrosis wvia fibroblast
activation and ECM remodeling, while its release can attenuate profibrotic
signaling [6], [7], we will perform bulk transcriptomic profiles on post-EBD
stricture fresh biopsies (2-4 weeks) and circulating biomarkers at 3, 6 and 12
months.

Expected outcomes

The integration of molecular data could guide precision endoscopic therapy,
enable proactive management, and reduce morbidity and surgical risk in
fibrostenosing CD.

Skills that the student should acquire (max. 600 characters including spaces):

Collection of endoscopic biopsies in colonoscopy, blood, and processing of

samples.
Interpretation of transcriptomics data

Competencies in molecular and cellular biology techniques: RNA extraction, and

analysis of circulating biomarkers
Capability to critically discuss results
Capability to write reports and the final manuscript, along with the final thesis

Independence in coordinating experiments and clinical studies, under DoS’s

supervision
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