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BACKGROUND AND RATIONALE

Pancreatic Ductal Adenocarcinoma (PDAC) remains one of the most lethal cancers due to the lack of
early diagnostic tools and effective therapeutic strategies, as well as early metastatic dissemination
and limited response to current therapies. A deeper understanding of early oncogenic events and
tumour microenvironment (TME) communication is essential to identify new biomarkers and
therapeutic targets.

Extracellular vesicles (EVs) have emerged as key mediators of intercellular communication in cancer,
carrying biologically active cargo that reflects tumour status and influences disease progression. Their
accessibility through liquid biopsy positions EVs as highly promising tools for early diagnosis,
prognosis and personalized medicine in PDAC.

OBJECTIVES OF THE SCIENTIFIC STAY

The main goal of this stay was to establish and validate advanced experimental platforms to study
EV-mediated communication in PDAC, with a particular focus on early oncogenic events and TME
interactions.
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The Project aimed to:

Develop physiologically relevant in vitro models of early pancreatic epithelial transformation.
Establish robust workflows for EV isolation and characterization from PDAC cell lines.
Generate preliminary molecular and functional data to support future mechanistic and
translational studies.

Strengthen international collaboration between the home and host institutions.

METHODOLOGICAL APPROACH

During the stay at GENYO, in vitro models of pancreatic epithelial cells and PDAC cell lines were
employed to investigate early malignant transformation and EV biology. State-of-the-art techniques
were used to establish robust workflows for cell manipulation, EV isolation and molecular
characterization, creating a solid foundation for future functional and translational studies.

A non-tumorigenic human pancreatic ductal epithelial cell line (HPDE) was employed as a model of
healthy pancreatic epithelium. To mimic early oncogenic events characteristic of PDAC, HPDE cells
were genetically modified using lentiviral vectors expressing oncogenic KRAS, alongside appropriate
control conditions. This model enabled the study of early malignant-associated phenotypic changes
within a controlled epithelial context.

In parallel, EVs were isolated from established PDAC cell lines representing different molecular
subtypes. Differential and sequential centrifugation protocols were optimized to isolate distinct EV
populations, including microvesicles and exosomes. These procedures required extensive
methodological optimization due to technical complexity of EV biology.

Isolated EVs were subsequently characterized using molecular and biochemical approaches to
confirm their integrity and suitability for downstream applications.
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Figure 1. Modeling Early Pancreatic Cancer Progression and EV-mediated Communication.

Non-tumorigenic pancreatic epithelial cells (HPDE) were genetically modified to express KRAS in order to model early
oncogenic events characteristic of pancreatic ductal adenocarcinoma (PDAC), resulting in enhanced malignant-associated
properties. In parallel, extracellular vesicles (microvesicles and exosomes) were isolated and characterized from PDAC cell
lines (BxPC3 and PANC-1) using optimized differential centrifugation protocols. These well-characterized EV populations
establish a robust platform for functional co-culture assays to investigate EV-mediated effects on recipient cells. Together,
this integrated approached provides a translational framework to study early tumour progression, tumour
microenvironment communication, and the identification of EV-based biomarkers with diagnostic and prognostic potential
in PDAC.
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OVERVIEW OF RESULTS AND SCIENTIFIC VALUE

The experimental models established during this stay demonstrated clear oncogenic-associated
trends at the functional and molecular levels, supporting their relevance for studying early PDAC-
related processes. Functional assays consistently indicated enhanced malignant-associated
behaviours in transformed epithelial cells compared to control conditions, reinforcing the validity of
the model.

Additionally, transcriptomic analyses have been initiated to further characterize oncogenic signalling
at the molecular level. While these analyses are ongoing, preliminary observations support the
activation of KRAS-related transcriptional programs, providing molecular context to the observed
phenotypic changes.

Importantly, the successful isolation and characterization of EVs from PDAC cell lines represent a
major technical achievement of the stay. These EV platforms now enable functional studies aimed at
dissecting EV-mediated signalling and its impact on recipient cells, which constitute the next phase
of the project.

SCIENTIFIC AND CLINICAL IMPACT

This work contributes to the field by establishing integrated experimental platforms that combine
early epithelial transformation models with EV biology. Such approaches are highly relevant for
understanding PDAC initiation, progression, and tumour—microenvironment crosstalk.

The methodologies and preliminary findings generated during this stay lay the foundation for future
studies focused on:

EV-based biomarkers for early diagnosis and disease monitoring
Mechanisms of tumour aggressiveness and metastatic dissemination
Translational strategies aligned with personalized medicine in PDAC

TRAINING, MOBILITY AND COLLABORATION

The fellowship significantly strengthened international collaboration between the home (University
of Sassari) and host (University of Granada) institutions and provided advanced training in EV biology,
translational oncology and interdisciplinary research.

FUTURE PERSPECTIVES

The work initiated during this stay is expected to result in peer-reviewed scientific publications and
follow-up grant applications. The experimental platforms established at GENYO will continue to be
exploited beyond the duration of the fellowship, ensuring sustained scientific and translational
impact.
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