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

Buckgroundlgqp of knowledge

Direct cross communications between cancer cells and peripheral nerves actively influence the
tumor microenvironment as well as tumor progression and metastasis'?. However, the events
controlling how nerves and cancer cells influence each other are complex®, and likely regulated by
the tumor microenviroment and by the type of nerve fibers innervating the tumor*®. Regardless of
the mechanism, the communication between tumor cells and nerves regulates cancer initiation,
invasion and metastasis, often through the release of neurotransmitters®.

Rationale and hypothesis

The centrality of nerves in cancer is particularly compelling in perineural invasion (PNI), an
alternative route for cancer cell dissemination in addition to lymphatic and hematogenous
spreading’. PNI has its higher incidence in pancreatic adenocarcinoma (PDAC), in which it is
present in almost 80%-100% of tumors®®. PDAC is the fourth leading cause of cancer-related
death, with a 5-year overall survival (OS) of only 5% in all affected patients and of 25% in those
undergoing surgery'®. In PDAC, PNI is a recognized risk factor of poor survival after surgery and
correlates with pain®'"'2, Thus, characterizing the molecular events at the basis of PNI in PDAC
could lead to the development of new therapies that might effectively limit disease progression.

In PDAC, Schwann cells (SCs), the glial cells of the peripheral nervous system (PNS), colonize the
tumors before cancer invasion' and actively degrade the extracellular matrix and instruct cancer
cell by directly contacting them®'. Moreover, they can indirectly modulate the tumor
microenvironment by acting onto angiogenesis and the inflammatory milieu™.

Objectives and specific aims

A PhD project is available to investigate the role of PNI in PDAC, by looking at the interactions
between cancer cells and nerve/glial cells of the PNS. Specifically, the candidate will be asked to
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evaluate how the interaction between nerve and pancreatic cancer cells initiates and sustains
cancer spreading, using ad hoc designed in vitro system with neuron/SCs and PDAC organoids.
To investigate the relationship between SCs, axons and cancer cells he/she will capitalize on, and
adapt our expertise to study SCs’ biology in physiological and pathological settings. We have
already developed a new in vitro culture system in which we could successfully model the
interaction between cancer cells (organoids or 2D cells) and SCs and sensory neurons (either
embryonic or adult). To characterize all events at the basis of PNI, the candidate will also exploit a
newly developed animal model, already available in the Institute that develops PDAC and PNI and
analyze the role of the nerve repair program in vivo in tumor formation by spatial transcriptomic
analyses.

Expected outcomes

The results of these studies might pave the way to identify new therapeutic strategies to counteract
PNI formation in PDAC.

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

We expect the student to become skillful with complex in vitro culture systems, generation and
maintenance of pancreatic organoids and in vivo analyses. Thus, he/she will acquire expertise in
mouse genetics and in morphological analyses of the nervous system and of the pancreas. Further,
he/she will become proficient in cell biology, mainly primary cultures and in the
biochemical/functional characterization of nerve-glial cells-tumor cells interaction in tumor
formation and spreading.
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