
highest flux, glutamate dehydrogenase (NADP+), provides 65.5% of the flux-sum of 2-

oxoglutarate. To predict the reaction with the highest flux after eliminating glutamate 

dehydrogenase (NADP+), we need to calculate the stoichio-similarity Ω with the other 

relevant reactions. Without the elimination, glutamate dehydrogenase (NADP+) converts 

the set of metabolites as the following: 

     2-oxoglutarate + H+ + NADPH + NH4
+ → L-glutamate + NADP+ + H2O . 

It has the highest value of stoichio-similarity with glutamate synthase (NADPH) among 

the other considered reactions: 

   2-oxoglutarate + H+ + NADPH + L-glutamine → 2 L-glutamate + NADP+ , 

which produces/consumes 5 common metabolites, i.e., Ω=5. Each of the remaining 

reactions does not share more than 3 metabolites in common, thus glutamate synthase 

(NADPH) can be regarded as the potential candidate with the highest flux after 

eliminating glutamate dehydrogenase (NADP+). Indeed, the originally inactivated 

reaction, glutamate synthase (NADPH), comes to provide 65.3% of the flux-sum after 

the perturbation, thus 92.6% of the basal flux-sum is recovered. 

 

Result 

 

For essential metabolites to be compensated for under severe perturbations, we can 

obtain the probability that our method predicts the potential reactions correctly, as the 

flux contribution (|Sijvj|∕Φi) of eliminated reactions varies17. The results obtained by 

blind prediction are also compared (termed as ‘random’ in SI Fig. 15). 

 

 

 

Fig. 15. Accuracy of the prediction based on 

stoichio-similarity, as the flux contribution 

(|Sijvj|∕Φi) of eliminated reactions varies. 

 

 

 

                                            
17 We exclude the trivial cases where the number of considered reactions is less than 2, and the coin-toss 
cases where all neighboring reactions have the same score. 




