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

Background/gap of knowledge

The relationship between cancer cells and peripheral nerves actively influences tumor
microenvironment as well as cancer progression and metastasis'?. 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?®.

Rationale and hypothesis

PNI has its higher incidence in pancreatic adenocarcinoma (PDAC), in which it is present in almost
80%-100% of tumors®®. PDAC is the most common malignancy of the pancreas and represents
one of the most aggressive forms of cancer, with a dismal prognosis in affected patients *. Surgery
is the elective treatment for PDAC, however, only 20% of patients have a potentially resectable
cancer and the majority develops recurrence. Notably, PNI is present in almost all surgically
resected PDAC and represents a risk factor of poor survival after surgery®. The high incidence of
PDAC is partly explained by the general ageing of the society, but also by the increased prevalence
of obesity and type two diabetes, both accepted risk factors for this cancer®. PDAC is particularly
difficult to treat also for its tendency to form early metastasis and its intrinsic resistance to chemo-
and radiotherapy treatments. Indeed, both immunotherapy and immune check-point inhibitors have
failed in PDAC, with check-point inhibitors approved for only 2% of PDAC patients’. In PDAC,
nerves colonize the tumor before cancer invasion® and instruct cancer cell by directly contacting
them® °. Moreover, pancreatic cancer cells can modulate the tumor microenvironment by acting
onto the inflammatory milieu™. Our hypothesis lies on the possibility that a “ménages a trois”
between cancer, nervous and immune cells is among the main causes of cancer cell dissemination
in PDAC. Thus, characterizing the reciprocal influences between cancer, nerve and immune cells
in PNI could facilitate the development of new therapies to effectively limit disease progression.

Objectives and specific aims
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A PhD project is available to elucidate the relationship between cancer cells, nerve invasion and
immune infiltrates in PDAC. The PhD candidate will be asked to investigate the interactions
between cancer cells, immune cells and nerves exploiting an ad hoc developed in vitro system of
neuron/SCs, immune cells and PDAC organoids, developed in our laboratory. All in vitro results
will be validated in vivo in an already available animal model, which is clinically relevant to
investigate tumor—nerve interactions in PDAC as it displays pronounced PNI closely recapitulating
the human disease''. We have recently performed spatial transcriptomic studies in this animal
model, that will be questioned to confirm in vitro data.

Expected outcomes

The results of these studies might pave the way to elucidate the relationship between cancer cells,
nerves and immune cells and define their spatial localization and functions. In addition, we will
clarify the molecular events at the basis of PNI and correlate them to PDAC progression.

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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