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

Background[gap of knowledge

Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal malignancy with limited therapeutic options,
and the mechanisms driving its initiation remain poorly understood. Increasing evidence indicates that
inflammation plays a key role in pancreatic tumorigenesis. In particular, inflammmatory signals generated
during tissue damage can induce persistent transcriptional programs in epithelial cells, increasing their
susceptibility to malignant transformation in the presence of oncogenic mutations. Within this
inflammatory context, macrophages represent a major cellular component of the pancreatic
microenvironment, and their abundance has been strongly associated with PDAC development and
progression. We recently identified a pro-inflammatory subset of tumor-associated macrophages
producing IL-18 that sustains cancer-promoting inflammation in PDAC. Notably, IL-1* macrophages are
already present in early preneoplastic lesions and can also be detected in healthy pancreas following
tissue damage, such as pancreatitis. However, the functional role of these macrophages during pancreatic
injury and early tumorigenesis remains unknown.

Rationale and hypothesis

The presence of IL-18* macrophages both during pancreatic tissue damage and in early PDAC lesions
suggests that this macrophage population may represent a mechanistic link between pancreatic injury
and tumor initiation. Because macrophages are key regulators of inflammatory responses and epithelial
plasticity during tissue repair, their activation may shape the inflammmatory microenvironment that favors
neoplastic transformation. We therefore hypothesize that IL-13* macrophages upon tissue damage sustain
inflammatory signals that promote epithelial transformation and contribute to PDAC initiation.

Objectives and specific aims
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The objective of the project is to define the role of IL-13* macrophages during pancreatic tissue damage
and PDAC development.

Aim 1: Determine the dynamics of recruitment, spatial localization and cellular interactions of IL-1*
macrophages in the pancreas following tissue damage.

Aim 2: Define how IL-18* macrophages functionally contribute to PDAC development during early
tumorigenesis.

Expected outcomes

This project will define the temporal dynamics and functional role of IL-18* macrophages during pancreatic
injury and tumor initiation. We expect to define how IL-13* macrophages shape the inflammatory
microenvironment that supports PDAC development. These findings will provide mechanistic insight into
the link between tissue damage, inflammation and pancreatic tumorigenesis and may identify new targets
for early therapeutic intervention.

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

The candidate will develop critical thinking and scientific independence while gaining expertise in
experimental and analytical approaches to study inflammation and tumor initiation. She/he will acquire
experience with in vivo models of pancreatic injury and PDAC, flow cytometry and imaging techniques to
study immune cell dynamics, and transcriptomic approaches including bulk, single-cell and spatial
analyses. Through interaction with computational biologists, the candidate will gain familiarity with data
analysis tools and interdisciplinary research.
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