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Metabolic reaction rates (fluxes) provide a detailed explanation for in vivo cellular phenotypes. Fluxes, however, cannot 

be measured directly but have to be inferred from experimental data by means of mathematical modeling. Currently, 

the most advanced modeling framework is 13C-metabolic flux analysis (13C-MFA). 13C-MFA relies on data from bulk 

measurements analyzed by metabolomics techniques and therefore reports average cell metabolic activities. 

In our contribution we investigate how strong the indirect flux estimation step may depend on the underlying 

homogeneity assumption. To this end, a sampling-based simulation workflow is implemented that calculates the errors 

in flux calculation when more than one subpopulation is present in a biological probe. The workflow is able to imitate 

different levels of variability and different distances to the population mean. In a case study, two species, e.g. a 

producer and non-producer strain, are mimicked being present in differing ratios. With example network models at 

hand, 13C-MFA provides well-interpretable outcomes for near-to-linear mappings between measurements and fluxes. 

To set the findings into a broader picture, we explore the influence statistical identifiability on the results. 

Our workflow may help to get a handle on the question whether 13C-MFA can (or should not) be applied when the 

homogeneity of the biological sample is under question to prevent false predictions of the flux map. 
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The number of publications related to GSMs is increasing exponentially, but as most of these models are scattered 

across the Internet there is a need to centralize these data in a way that users can easily access and load them into 

stoichiometric modelling tools. This work presents a web platform to collect scientific work related with the 

reconstruction of GSMs, providing links to the original publications and the available models (www.optflux.org/models). 

The platform also indicates which models are compatible with OptFlux, an open-source reference computational 

platform for the optimization of cellular factories by the application of in silico ME methods, designed for non-

computational experts by providing a user-friendly interface. The compatible models can be automatically loaded into 

OptFlux via a repository manager. 

This work also presents a thorough analysis on more than 140 published GSMs available in the platform. This analysis 

highlights some common problems in published models, such as the lack of standards to represent them. The SBML 

format has been adopted as the main standard by the community, despite some limitations in representing all the 

information required for modelling purposes. As consequence, this format has been extended ad-hoc by several 

authors, thus making its automatic interpretation a non-trivial problem. 

This analysis provides some insight into the limitations of formats used and the recurrent problems in the 

representation of GSMs. 

 


