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Abstract:

Tumor heterogeneity is one of the most challenging features of cancer and the primary cause of the
failure of conventional therapies'. Therefore, it is essential to rely on preclinical models better
mimicking the tumor mass in vivo, characterized by three-dimensional architecture, nutritional
gradients, and complex, direct and indirect, interactions between cancer cells and other cell types
present in the tumor microenvironment?. Metabolic reprogramming is one of the most studied
hallmarks of cancer as it is useful for the identification of new potential prognostic markers and
therapeutic targets 3.

This work aims to study how the presence of a stromal component can influence tumor physiological
and metabolic alterations using heterotypic spheroids from a panel of six bladder cancer cell lines
at different stages and grades, together with human primary bladder fibroblasts. To face the
complexity of metabolism a systems metabolomic approach integrating omic and morpho-functional
data using mathematical modeling and computational simulations will be used. Morpho-functional
data (proliferation, apoptosis, invasion, redox homeostasis), possibly with spatial resolution, will be
obtained using quantitative imaging techniques based on confocal and Il photon microscopy. Spatial
transcriptomics will be used to uncover the transcriptional rearrangements occurring in spheroid
subpopulations, which will be integrated into a mathematical model of metabolism to predict
metabolic rearrangements. These predictions will be functionally validated using Seahorse and
IBEX technology. In conclusion, our work will contribute to understanding the molecular and
metabolic mechanisms underlying the mutual influence of different cellular components in tumor
mass during bladder cancer progression.
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