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Metabolomic profiling reveals potential markers and bioprocesses altered in bladder cancer progression

Nagireddy Putluri
Assistant Professor, Baylor College of Medicine, USA

Ithough alterations in xenobiotic metabolism are considered causal in the development of bladder cancer, theprecise

mechanisms involved are poorly understood. In this study, we used high-throughput mass spectrometryto measure
over 2,000 compounds in 58 clinical specimens, identifying 35 metabolites which exhibited significantchanges in bladder
cancer. This metabolic signature distinguished both normal and benign bladder from bladdercancer. Exploratory analyses
of this metabolomic signature in urine showed promise in distinguishing bladdercancer from controls and also nonmuscle
from muscle-invasive bladder cancer. Subsequent enrichment-basedbioprocess mapping revealed alterations in phase I/
IT metabolism and suggested a possible role for DNAmethylation in perturbing xenobiotic metabolism in bladder cancer.
In particular, we validated tumor-associatedhypermethylation in the cytochrome P450 1A1 (CYP1Al) and cytochrome
P450 1B1 (CYP1B1) promoters of bladdercancer tissues by bisulfite sequence analysis and methylation-specific PCR
and also by in vitro treatment of T-24bladder cancer cell line with the DNA demethylating agent 5-aza-20-deoxycytidine.
Furthermore, we showed thatexpression of CYP1A1 and CYP1B1 was reduced significantly in an independent cohort of
bladder cancer specimenscompared with matched benign adjacent tissues. In summary, our findings identified candidate
diagnostic andprognosticmarkers and highlightedmechanisms associatedwith the silencing of xenobioticmetabolism.
Themetabolomicsignature we describe offers potential as a urinary biomarker for early detection and staging of bladdercancer,
highlighting the utility of evaluating metabolomic profiles of cancer to gain insights into bioprocessesperturbed during tumor
development and progression..
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