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Tumors comprise both neoplastic cells and a diversity of nonneoplastic host components, defined as the tumor
microenvironment (TME) which promotes carcinogenesis, tumor
progression, and metastases of malignant cells. The complex TME
includes mesenchymal-derived cells, resident or infiltrating
vascular structure, and the immune cellular network1 .
Bidirectional communication between cells and their
microenvironment is critical for both normal tissue homeostasis
and tumor growth. In particular, interactions between tumor cells
and the associated TME represent a powerful relationship that
influences disease initiation, progression, and response to
therapy2 . Organotypic cultures, such as 2D cell lines, usually
contain only one cell type representing the neoplastic epithelium
and lack the multicellular representation of the TME. On the other
hand, in vivo xenografts and genetically engineered animal models
are either costly and/or do not sufficiently recapitulate the
complex genetics and TME interactions of human tumors.
Furthermore, preclinical development of drugs such as
immunotherapies (e.g. immune checkpoint inhibitors) and TME
agents have predominantly relied upon murine models in which
the degree of stress severity is 2 or 3. The implementation of TMEcontaining patient-derived 3D models will help reduce or replace
animal experimentation.
Our proposal seeks to establish 3D in vitro models that adequately
recapitulate the tumor architecture and mimic the cell-to-cell
interactions within the TME. The development of these models will
provide the means 1) to study how cells communicate under
different stimuli and 2) to rationally design clinical trials to reduce
failure rates. The specific aims of this project are 1) to generate
disease specific 3D models that maintain the tumor tissue
architecture and mimic the pathophysiological microenvironment
using freshly resected human specimens, 2) to evaluate the
potential of TME-containing 3D models for ex vivo drug screening
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and 3) to define and characterize the cellular interactions among
the cell populations in the generated models and matched tumors.
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Pathology
The present project will create ex vivo interaction modeling that
mimics complex cellular interaction allowing High-throughput
drug screening thus favoring the development of innovative
therapeutic approach to perform precision medicine. The project
will be developed in institution with great expertise in liver
pathology, tumor modeling and bioinformatics and is coherent and
consistent with the Ph. D. program. Data and new pipeline
developed will be published on public repository as Zenodo and
GitHub respectively. Open access publication will be preferred as
possible. The project will meet the aim of the PNRR in particular
will fill the gap of technical skills in the research.
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