
n(L) denotes the number of elements in the set. In other words, we score each of the 

neighboring reactions under consideration by the number of the connected metabolites 

which are also commonly produced or consumed by the eliminated reaction. We finally 

select the reaction with the highest score Ω, but if several reactions have the same 

similarity with each other, all of them are treated equally. 

 

 

Fig. 14. Illustration for the application of stoichio-similarity. 

 

In the left panel of SI Fig. 14, reaction 1 provides the highest flux to metabolite A. To 

predict the reaction with the highest flux after eliminating reaction 1, we calculate the 

stoichio-similarity Ω with other relevant reactions as the following: 
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Since reaction 1 has the highest Ω with reaction 2, we expect reaction 2 to provide the 

highest flux after the severe perturbation as in the right panel. 

 

Example 

 

One of essential metabolites, 2-oxoglutarate, is associated with amino acid synthesis, 

and participates in 24 reactions (excluding transport processes). The reaction of the 




