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Background

Cancer cells rewire their metabolism to satisfy the bioenergetic, biosynthetic, and redox demands
of tumors, which is necessary for the maintenance of highly proliferating cancer cells. However,
the metabolic reprogramming of cancer cells creates metabolic vulnerabilities that can be
therapeutically targeted [1]. A recent work performed on a panel of 689 cancer cell lines,
represented the first characterization of the landscape of metabolic pathway vulnerabilities in
cancer cell lines [1]. In this seminal work, the activity of metabolic pathways was inferred by gene
expression data from 689 cancer cell lines overlapping between the Cancer Cell Line Encyclopedia
(CCLE) [2,3] and the Cancer Dependency Map [4] using single-sample gene set enrichment analysis
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(ssGSEA) of the RNAseq data from each cell line normalized to all other cell lines (normalized
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enrichment scores, ssNESs).
Proposed research

The general objective of the project is to perform a characterization of the miRNAs involved in
metabolic pathways in tumors of patients affected by ovarian cancer (OC) and identify the
corresponding metabolic vulnerabilities.

This objective will be pursued by applying a bio-informatic pipeline recently implemented for
analysis of cell lines [1] and adapted for analysis of tumor data (Metabolic Pathway and
Dependency Algorithm, MeDPA) (our preliminary unpublished results). The algorithm will be
applied to OC patients that will be characterized for the activities of metabolic pathways both by
analysis of miRNA expression and by measurement of metabolites’ concentration in fluids and/or
samples. The activity of metabolic pathways will be subsequently validated in organoids
established by the same patients and metabolic dependencies of tumors will be inferred by the
MeDPA algorithm. Finally, metabolic dependencies of tumors will be validated in selected cultures
of organoids on the basis of the metabolic dependencies identified, by investigating the effects of
specific metabolic-targeting drugs on cell proliferation and/or survival in organoids.
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