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Recent efforts have allowed the development of genome-scale metabolic models for several organisms, including 

humans. These models have been used to predict cellular metabolism under the framework of constraint-based 

modeling. The application in health related research has spanned the issues of drug discovery, biomarker identification 

and targeting diseases such as cancer or Alzheimer. However, the human organism includes several cell types, each 

one with a different metabolic profile and functions. So, it is imperative to develop tissue-specific metabolic models. 

This challenge was addressed by several approaches, namely the Model-Building Algorithm, Metabolic Context 

specificity Assessed by Deterministic Reaction Evaluation and Task-driven Integrative Network Inference for Tissues 

methods. All these approaches use a generic model as a template and integrate evidences from omics data, literature 

and/or network analysis to infer the tissue specific metabolic model. Nevertheless, their results have not yet been 

adequately and critically evaluated and compared. We analysed the consistency between several omics data sources 

and reconstructed metabolic models of hepatocytes using different methods and distinct data sources as inputs. The 

results show that omics data sources have a poor overlapping and, in some cases, are contradictory. Additionally, the 

hepatocyte metabolic models generated are dependent on the combination of method and omics data source. Finally, 

we conclude that reliable methods for a priori omics data integration are required to support human cells models 

reconstruction. 
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Photosynthesis in plants consists of the light reactions and the Calvin-Benson cycle. The activity of some of the Calvin 

cycle enzymes, sedoheptulose-bisphosphatase (SBPase), fructosebisphosphatase (FBPase), phosphoribulokinase 

(PRK) and glyceraldehyde-3-phosphate dehydrogenase (GAPdh), are controlled by the thioredoxin system, which 

activates them in the light and inactivates them in the dark, thus regulating carbon fixation. To investigate their 

robustness and flexibility, we performed experiments to knockout the genes associated with these enzymes. Although 

with compromised growth all the mutants, except PRK, were viable. In order to explain how the metabolism can 

compensate for these knockouts, we repeated the investigation on a genome scale model of Arabidopsis using linear 

programming and elementary mode analysis. It was found that SBPase and FBPase can play a compensatory role on 

each other’s absence and in conjunction with tranaldolase thus maintaining the flux through the regenerative limb of the 

Calvin cycle. In case of G3Pdh knockout, its cytosolic isomers were taking over the function of reductive limb thus 

resulting a feasible solution. The PRK knockout was not feasible. A feasible solution was also possible for a dual 

knockout of SBPase and FBPase with the help of transaldolase activation, import of glucose-6-phosphate, as opposed 

to its export in the wild type and the cytosolic isoform of FBPase. Experimental validation for the double knockout is 

currently in progress. 
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