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

Backgroundlgap of knowledge

Pleural mesothelioma (PM) is a rare and highly aggressive malignancy arising from mesothelial
cells lining the pleural cavity and is strongly associated with chronic inflammation induced by
asbestos exposure'. Pleural mesothelioma is a highly heterogeneous disease, classified into
epithelioid, biphasic, and sarcomatoid subtypes. These subtypes differ significantly in clinical
behavior, prognosis, and therapeutic response'. A key hallmark of mesothelioma is the presence
of a complex and immunosuppressive tumor microenvironment (TME)? characterized by
abundant cancer-associated fibroblasts (CAFs)?, tumor-associated macrophages (TAMs)?,
and dense extracellular matrix deposition. Among the molecular regulators of tumor—stroma-
immune interactions, Transforming Growth Factor-g (TGF-B) plays a central role Another critical
mediator of mesothelioma pathogenesis is HMGB1 °, a damage-associated molecular pattern
(DAMP) molecule actively secreted by tumor cells and released by dying cells. HMGBI promotes

chronic inflammation, supports tumor cell survival, and modulates immune responses®’.

Rationale and hypothesis

We hypothesize that TGF-f acts as a master regulator of mesothelioma tumor
microenvironment remodeling by orchestrating interactions between tumor cells, fibroblasts,

and immune populations, contributing to tumor progression and immune suppression.

Furthermore, we hypothesize that HMGBI1 cooperates with TGF-8 signaling to promote tumor cell

plasticity and mesothelial-mesenchymal transition (MMT).

Objectives and specific aims
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This project addresses key questions related to the role of TGF-B in shaping the mesothelioma
tumor microenvironment. It will define the principal cellular sources of TGF- and elucidate how
this pathway orchestrates the crosstalk among tumor cells, fibroblasts, and macrophages.
Furthermore, it will investigate the functional interplay between TGF-B and HMGBI in driving
immune evasion and mesothelial-mesenchymal transition. Finally, it will evaluate whether

targeting TGF-B can enhance the efficacy of immune checkpoint blockade.

Expected outcomes

This project is expected to generate a comprehensive and physiologically relevant
understanding of the mesothelioma tumor microenvironment (TME), integrating multicellular

modelling, molecular analysis, and in vivo validation.

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

The student will learn how to organize his work and his time, to think critically, to plan his/her

experiments and solve and overcome problems.

He/she will work with cancer models developed in-house, including mice and 3D in vitro models;

learn about immune responses to cancer and how to measure them using multiple assays,
primarily flow cytometry and cell imaging.

He/she will work with a multi-disciplinary team involving bioinformaticians, pathologists and

thoracic surgeons.

He/she will learn to present results to different audiances.
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