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

Background/gap of knowledge

Overweight and obesity are rising pandemics and serve as key contributors to the increasing
prevalence of severe chronic diseases such as Metabolic Dysfunction -Associated Steatotic
Liver Disease (MASLD). This condition represents a growing public health challenge linked
to increased risks of cardiovascular disease, liver cirrhosis, and hepatocellular
carcinoma, with significant implications for healthcare costs. !

There are still no valuable diagnostic and prognostic tools that specifically predict the
risk of developing MASLD in patients with overweight or obesity.

Identifying patients with higher risk of developing MASLD is crucial to anticipate patient
risk stratification and thus optimizing preventive treatments.

This study aims to identify reliable biomarkers of MASLD in human patients by integrating
and validating results obtained in a murine model of obesity. The translational approach
will enable the confirmation of experimental findings in a well-characterized human
cohort, addressing a critical unmet clinical need.

Rationale and hypothesis

The identification of specific biomarkers for MASLD represents a significant unmet
clinical need. Current methods lack precision in predicting which patients with excess
adiposity will develop liver disease, limiting timely patient management.

In obesity, maladaptive adipose tissue expansion leads to ectopic fat deposition in non-
adipose tissues such as the liver. This process induces progressive liver dysfunction,
which, at least at early stages, might be underdiagnosed. We hypothesize that liver-
derived proteins start to be released in the circulation when MASLD has not yet become
clinically evident and could serve as early predictive biomarkers. By analyzing the
temporal evolution of the liver secretome in a murine model of obesity already shown to
develop MASLD and validating findings in human samples, we expect to identify a signature
panel of circulating proteins that accurately predicts MASLD onset and progression,
enabling targeted preventive interventions in high-risk individuals.

Objectives and specific aims

This study aims to identify early biomarkers of MASLD development and severity in a
preclinical model of diet-induced obesity and to validate findings in humans.

Specifically, this project aims to:




MO 20-5

U n l S R APPLICATION TO ACT AS SUPERVISOR AND ed. 01 del
RESEARCH PROJECT PROPOSAL 21/02/2025
Universita Vita-Salute PO 20

San Raffaele

Page 5 of 8

-Identify biomarkers of MASLD using liver-specific RNA-seq of secreted proteins in a
preclinical model of diet-induced obesity.

-Validate the identified biomarkers in human blood samples from a well-characterized
cohort of patients with overweight or obesity.

Expected outcomes

The Identification and validation of secreted proteins involved in the development and
severity of MASLD, will support risk stratification and management of patients with
overweight or obesity.

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

- Expertise in «clinical and experimental research, focusing on liver disease
pathophysiology in overweight and obesity.

- Skills on collecting human biological specimens (i.e. blood samples) linked to relevant
clinical data (biobanking).

- Technical skills required for the pre-clinical analyses needed for development of the
project.

-~ Skills 1linked to the acquisition, extraction, cleaning and manipulation of large
datasets (“data scraping”).

- Conduction of statistical analysis.

- Ability to critically discuss project results at seminars or meetings.
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