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Introduction: There is an urgent need to identify molecular markers useable in the diagnosis and therapeutic monitoring 
of Pancreatic ductal adenocarcinoma (PDAC), since its diagnosis occurs very late and there is no effective therapy for this 
pathology. Extracellular vesicles (EVs) are now emerging as key players involved in cancer. Tumour-derived EVs can induce an 
extracellular matrix (ECM) remodeling that promotes cancer progression. The aim of this study was to characterize EVs released 
by PDAC cell types, focusing on a detailed proteomic analysis of their protein content to select potential tumor biomarkers, for 
developing a target therapy directed against these particular molecules.

Methods: The remodelling of ECM has a strong influence on the tumor progression, leading to an increased rigidity and 
promoting the epithelial mesenchimal transition, therefore we decided to examine the EVs content of cells maintained under 
different conditions of ECM stiffness. PDAC cell lines with various agressiveness (PDAC, PANC02and KPC) were grown on 
polydimethilsiloxane (PDMS) substrates to which different values of pressure were applied, to create different stiffness grades.
After 24h in EVs free-conditioned medium (CM), EVs were isolated from the CM using differential centrifugation and analyzed 
by Dynamic Light Scatering and Transmission Electronic Microscope to characterize their size, form and amount. In accordance 
with a protocol already used in our team, purified EVs from the different cell lines were characterized for their protein content by 
semi-quantitative LC/MS analysis. Moreover, in vivo studies allowed us to study the protein content of EVs released in the plasma 
of tumor bearing mice. The orthotopic model used in this study was obtained by injecting pancreatic cancer cells directly into 
pancreas of 10 week-old syngenic female mice (protocol recently published). After three weeks, animals were sacrified and 
plasma processed for EVs extraction. 

Results: For each cell type, a proteomic-LC/MS analysis was performed to compare EVs proteins deriving from the cells grown 
under each stiffness condition: the identity and the amount of expressed proteins was very different between each condition.
The number of proteins in EVs increased with the increase of stiffness. A list of proteins common to all conditions was obtained 
and the proteins with a fold change >2were considered. Finally, for PDAC derived EVs, 95proteins revealed a higher expression 
at the stiffer conditions. In line with in vitro studies, a comparison between the proteins expressed in EVs from healthy and 
tumor bearing mice plasma was carried out. Concerning PDAC model, 52proteins reported a higher expression (fold change 
>2) in tumour mice. Besides, a differential proteomic analysis between in vitro and in vivo experiments allowed us to understand 
if the proteins expressed in EVs in response to the increase of matrix stiffness could be detected also among tumor mice EVs. 
23proteins expressed only by tumour mice were increased with the increase of stiffness.  Among these proteins, we selected 
basigin and lymphocyte antigen 6E, since they are involved in cancer progression and expressed by both tumour cells and cells 
from the microenvironment. The validation of these proteins was performed by western blot analysis and by flow cytometry on 
EVs, and confirmed that their expression is related to stiffness and tumour progression. 

Conclusion: The results of this study will allow : 1) to use these (and other) biomarkers to statify the patients, 2) to use them 
as a prognostic or early diagnostic tool 3) to develop therapies targeting tumor cells which express these proteins. Moreover, 
a human clinical approach with the aim to investigate EVs biomarkers deriving from the plasma of pancreatic cancer patients 
will be carried out in collaboration with Henri Mondor Hospital (Service d’Oncologie médicale, Creteil). 


