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

Back groundlgap of knowledge

It is now well accepted that both tumor associated macrophages (TAMs) and cancer-
associated fibroblasts (CAFs) shape the tumor microenvironment and determine its
aggressiveness, immunogenicity and sensitivity to treatment. However, how tumor cells, TAMs
and CAFs interact within tumor microenvironment is still not well understood. We study
malignant mesothelioma (MM), a rare but incurable cancer that arises from mesothelial cells
lining the body cavities, mostly of the pleura, after a long period of chronic inflamnmation. A key
determinant in MM onset is High Mobility Group Box 1 protein (HMGBI), a DNA chaperone that,
when released outside the cell, works as a signal of danger (1). HMGBI drives persistent
inflasnmation by acting at least at two levels: 1) it recruits and activates macrophages (2,3) and
2) it switches resting fibrocytes to CAFs (4); moreover, CAFs secrete HMGBI that in turn stimulates
metastatic spreading of cancer cells (5).

We found that BoxA, an HMGB1 competitor, shows anti-tumor activity by switching macrophage
phenotype and activity to boost antitumor immune responses (8). We have preliminary data
showing that some mesothelioma cells show a transcriptional profile typical of CAFs. The ability
to differentiate into CAFs may be a trait of MM cells that they inherit from mesothelial cells, and
therefore be specific to MM; alternatively, cancer cell differentiation into fibroblasts might be a
common endpoint of the process of epithelial-to-mesenchymal transition (EMT) that cancer
cells undergo in many different tumors.
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Rationale and hypothesis

Our hypothesis is that TAMs and CAFs exert a check and balance role in both driving tumor
progression and at the same time flagging tumor antigens to the adaptive immune system.
Both activities involve HMGBI; targeting HMGBI enhances the immunostimulatory activity of

TAMs and can mute the immunosuppressive activity of CAFs.

Objectives and specific aims
To test our hypotheses, we will organize the project in two specific aims:

AIM. 1Reconstruct HMGBI-driven interactions among cancer cells, TAMs and CAFs in a simplified
TME.

Using an in vitro 3D system of mesosphere in co-culture with macrophages and fibroblasts we
will mimic a simplified TME; in this system we will investigate how the different cell populations
change in terms of phenotype and activity, and we will dissect the molecules involved in the
cross talk. Focusing on HMGBI, we will test if HMGBI inhibition switches CAFs and TAMs towards

an antitumor phenotype.

AIM. 2 Understand and predict cell-cell interactions by spatial transcriptomics of human

samples.

since studying cell heterogeneity is fundamental to understand cancer biology and to find new
therapeutic strategies, we will untangle the contribution and the function of CAFs in MM TME by
performing spatial transcriptomics in samples from MM patients.

Expected outcomes

The knowledge generated in our project has the potential to lay the foundations for future
strategies of intervention in cancer, since it will contribute to define the molecular bases that
regulate the interplay between mesothelioma cells, fibroblasts, and macrophages and how they

influence each other's fate.

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

thoracic surgeons.
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