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Summary 
Epidemiological studies pointed out a correlation between dysmetabolism and pancreatic cancer. Pancreatic ductal adenocarcinoma (PDAC), which comprises 85% of all the pancreatic cancers, is one of the most aggressive and deadly tumor with less than 8% of survival 5 years after diagnosis. PDAC is characterized by a dense fibrotic stroma contributing to the poor clinical outcome and the lack of chemotherapy response.
The present project focuses on investigating the effects of chronic metabolic alterations on the transition of pancreatic stellate cells (PSCs) into pancreatic cancer-associated fibroblasts (CAFs), the most abundant cell type in the pancreatic tumor microenvironment, during the onset and progression of PDAC. Obesity and diabetes will be two dysmetabolic conditions considered in the present study. The goal will be to understand how dysmetabolism influences CAFs in supporting PDAC stroma deposition, ultimately affecting immune response evasion and therapy resistance.CAF differentiation and organization within the tumor microenvironment will be investigated with a particular emphasis on the DNA methylation cycle involvement and sensitivity to metabolic rewiring. Indeed, DNA methylation cycle is a pathway particular sensitive to cancer metabolic rewiring, which modifying the cytosine methylation patterns affects cell transcriptomes and contributes to establish an "epi-metabolic memory."
The projectwill employ a combination of in vitro and ex vivo approaches. At first, commercially available PSCs will be cultured under dysmetabolic conditions,mimicking high glucose and fatty acid levels. Molecular and cellular analyseswill be conducted to investigate how dysmetabolism affects the transition ofPSCs into CAFs and the activation of specific transcriptional programsassociated with stromal activation. Attention will be given to the DNAmethylation cycle and its impact on gene expression.
To validatethe findings from in vitro studies, a biobank of freshly isolated CAFs derivedfrom a cohort of PDAC patients with or without a history of metabolic syndromewill be exploited. 
Furthermore,the project will explore the potential of pharmacological strategies based onhypoglycemic agents to reverse or slow down PDAC progression and increase theresponse to therapy. Hypoglycemic agents (i.e. Metformin),will be tested to evaluate their impact on the dysmetabolic-mediated transitionof PSCs into CAFs and on human isolated CAFs derived from patients with ahistory of metabolic syndrome. Additionally, the effect of hypoglycemic agentson overcoming therapy refractoriness, particularly in response to gemcitabineand abraxane, will be assessed using 3D co-culture systems of CAFs and tumorcells.
The projectwill take advantage of different molecular biology techniques, including qRT-PCR, chromatinimmunoprecipitation (ChIP), and Western blotting, to study transcriptomic and epigenetic landscape. ELISA assays will be used to quantify specificmetabolites involved in the DNA methylation enzymatic machinery regulation and determine metabolomic background.
Overall,this project aims to shed light on the impact of dysmetabolism on theactivation and function of CAFs in PDAC, with the goal of identifying potentialtherapeutic strategies to target the desmoplastic stroma and improve treatmentoutcomes.
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