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13C Metabolic flux analysis (13C MFA) has become an important tool for studying control mechanisms in metabolic networks.  A critical step in 13C MFA is choosing isotopic tracers to give flux predictions for the targeted network.  Different isotopic tracers are optimal for analyzing specific pathways in cellular metabolism, as normally the isotope needs to reach steady state concentrations within the study’s timeframe.  Prior to 13C MFA, metabolic flux studies relied on extracellular flux measurements in conjunction with the intracellular reaction stoichiometry to predict intracellular metabolic fluxes.  Although numerous qualitative comparisons have been made between 13C MFA and stoichiometric MFA, no quantitative comparison of intracellular flux predictions has been made for the same system using these two modeling approaches.  In this work, 1,2- 13C glucose and U- 13C glutamine were used to perform 13C MFA on MDA-MB-231 and MCF-7 cells.  Parallel labeling experiments were performed to improve flux resolution throughout the metabolic network.  Mass isotopomer distributions of intracellular metabolites, extracellular metabolites, and amino acids were analyzed using GC-MS and used to compute metabolic fluxes in the network.  A comparison of fluxes calculated using stoichiometric MFA and 13C MFA will be presented highlighting the robustness of each computation method.
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