
L-glutamate 5-semialdehyde L-glutamate 5-semialdehyde (glu5sa) participates in 

urea cycle, and also in arginine/proline metabolism. L-glutamate 5-semialdehyde can be 

converted to 1-pyrroline-5-carboxylate (1pyr5c). In the case of the elimination of the 

highest flux, the flux-sum of L-glutamate 5-semialdehyde is conserved by other fluxes, 

99.89% of the flux-sum is recovered. 

 

 

Fig. 13. Flux configuration around L-glutamate 5-semialdehyde (glu5sa). 

 

3.2 Identification of the reactions to be activated under severe 

perturbations to recover the flux-sum 

 

For most essential metabolites, the loss of the metabolite flux-sum can be compensated 

for by other reactions when the neighboring reaction with the highest flux is 

eliminated/perturbed. It would be beneficial if we could predict which candidate 

reaction will be turned on when severe perturbation is applied. The potential reaction of 

the highest flux after the severe perturbation around metabolite i can be simply 

identified a priori based on the stoichio-similarity Ωi
jk between eliminated reaction j and 

another relevant reaction k: 
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where reaction j (k) produces the set of metabolites, Pj (Pk), and consumes Cj (Ck), and 




