
2.2 Relationship with structural and functional properties 

 

To observe the correlation between the structural property and above flux-based 

quantity, we plot the number of reactions (degree) participated in by each metabolite12 

versus its flux-sum for essential and active non-essential metabolites. We also address 

the relationship between degree and flux-sum fluctuation for essential and non-essential 

metabolites in the following figure. 
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Fig. 7. Correlations between degree and flux-sum (a), and between degree and flux-sum 

fluctuation (b). 

 

We observe that flux-sum of an essential metabolite tends to increase as the degree gets 

larger. For both essential and non-essential metabolites, exceedingly large degree helps 

lower the flux-sum fluctuation under genetic perturbations. 

The investigation on the flux-sum and flux-sum fluctuation according to the 

functional categories for essential/non-essential metabolites reveals the various 

function-specific properties. Here we exclude cofactors and inactive metabolites under 

every single reaction deletion to avoid any possible biases unrelated with the function-

specific properties. 
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