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Abstract: 

Bladder cancer (BC) is one of the most common malignancies worldwide. Therefore, identifying new 

markers contributing to patients’ stratification is crucial to direct them to more effective and less toxic 

targeted treatments, improve prognosis, and avoid relapses1. Energy metabolism reprogramming is 

an established cancer hallmark, and altered metabolic pathways can represent attractive clinical 

targets exploitable in new therapeutic strategies2. 

Here we exploited a systems metabolomic approach to characterize a panel of six BC cell lines at 
different stages and grades, considering the presence of mutations in FGFR3 currently used as a 
marker to distinguish luminal and basal tumors. Specifically, we integrated morpho-functional 
features (e.g. cell proliferation, cell migration, etc.) and metabolic features (metabolic fluxes by 
exometabolomics and Seahorse technology3, and redox homeostasis) with computational analysis. 
Results showed that FGFR3 mutation correlates with a metabolic shift toward a more respiratory 
metabolic phenotype. Moreover, using a mathematical model of metabolism4,5 on a BC cell line 
dataset from the literature, we extended the analysis to a larger number of cell lines, confirming 
what we observed experimentally in our cell line panel. 

These findings support the FGFR3 oncogene contribution in driving the metabolic rearrangements 
in bladder cancer cells, which could be considered for future development of therapeutic strategies 
directed against metabolic targets for precision medicine6. 
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