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Background: Epidemiological studies have pointed out a correlation between dysmetabolism and 
gastrointestinal tumors, including pancreatic cancer. Dysmetabolism and consequent altered cellular 
metabolite availability impacts on the epigenetic landscape. DNA methylation and its enzymatic 
machinery are particularly sensitive to metabolic alterations. Indeed, the consequent alteration of 
cytosine methylation pattern affects stably cell transcriptome and leads to the establishment of the so-
called “epi-metabolic memory”. Recently, my studies shed light on the stroma as a sensor of 
dysmetabolism and a keeper of the epi-metabolic memory. Pancreatic ductal adenocarcinoma 
(PDAC) is characterized by a scarce proportion of malignant cells and a preponderant desmoplastic 
stroma, abundant in extracellular matrix deposition, cancer-associated fibroblasts (CAFs), 
disorganized endothelium and exhausted immune cells. PDAC stroma hampers pancreatic tissue 
homeostasis and plays a pivotal role in refractory to therapy. 
Hypothesis: We postulate that chronic dysmetabolism alters the activity of DNA methylation enzymatic 
machinery leaving an epi-metabolic inheritance which harnesses pancreatic tumorigenesis. The high 
desmoplastic pancreatic stroma widely contributes to pancreatic cancer progression and refractory to 
therapies. Therefore, we hypothesize that PDAC stroma organization is mediated by the 
dysmetabolism-dependent epi-metabolic memory which alters CAF activation and function.
Aims: The proposal aims at: 1) identifying an epi-metabolic signature associated with dysmetabolism-
dependent DNA methylation-related enzyme impairment in pancreatic tumorigenesis; ii) 
understanding function of DNA methylation related enzymes during PDAC stroma development; iii) 
revealing the cluster of epi-metabolic genes associated with PDAC reversible/persistent epi-metabolic 
memory; iv) improving PDAC therapeutic strategies targeting dysmetabolism and DNA methylation-
related enzyme to modulate the stromal compartment.
Experimental strategies: These objectives will be pursued through a broad approach consisting in: 1) 
exposure of a genetically engineered mouse model of PDAC tumorigenesis to high-fat diet, which 
mimics a pre-metabolic syndrome; 2) in vivo evaluation of PDAC progression upon dysmetabolism by 
bioluminescence imaging; 3) epi-metabolic characterization of the interaction between pancreatic 
stroma and tumor; 4) cellular modeling of the interaction between pancreatic CAF and tumor cells; 5) 
pharmacological specific targeting of epi-metabolic mediators in combination with Gemcitabine and 
evaluation of PDAC progression.

Expected results: Achievements of this proposal will increase the knowledge about the dysmetabolism 
impact on pancreatic cancer tumorigenesis and progression and will shed light on novel epi-metabolic 
combinatorial therapeutic approaches with Gemcitabine on PDAC progression impacting on stroma 
organization.
Impact on cancer: This study will provide novel insights into epi-metabolic mediators which can help to 
stratify dysmetabolic PDAC patients in a precision medicine perspective. The scientific framework 
promises to design attractive and feasible combination of epi-metabolic approaches and standard 
chemotherapies in the growing PDAC patient population with a previous history of metabolic 
syndrome.
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Torino al CNR


	IASI_BIOMAT_132_24_2_20_PG_14251pdf.pdf
	Foglio1


		2020-02-25T15:34:49+0100
	Campana Emilio Fortunato




