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analyzing the distribution of mass isotopomers of proteinogenic amino acids or intracellular metabolites through *C labeling
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experiments. *C-MFA has received much attention as it can help systematically understand cellular metabolic characteristics,
guide metabolic engineering design and gain mechanistic insights into pathophysiology. This article reviews the advances of
13C-MFA in the past 30 years and discusses its potential and future perspective, with a focus on its application in industrial

biotechnology and biomedicine.
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Fig. 1 C metabolic flux analysis platform.
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%1 “C-MFA e
Table 1 Summary of the softwares for *C-MFA

Software Isotopomer method Statistical analysis Programming language References
13CFLUX Isotopomer Linear C++ [53]
13CFLUX2 Cumomer/EMU Linear/Monte Carlo C++ [54]
OpenFlux EMU Non-linear search/Monte Carlo Matlab [56]
OpenFlux2 EMU Linear/Monte Carlo Matlab [57]
influx_s Cumomer/EMU Linear/Monte Carlo R&Python [58]
INCA EMU Non-linear search/Monte Carlo Matlab [59]
OpenMebius EMU Non-linear search Matlab [60]
Metran EMU Non-linear/Monte Carlo Matlab [29]
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