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Expressing fluxes as a fraction of the biomass production flux 

To account for the influence of the growth rate over the computed fluxes distribution, we have 

expressed the predicted reaction fluxes across all the time points as a fraction of the predicted 

growth rate in the corresponding time point. More in detail, for each of the growth phases (j), all the 

fluxes have been expressed as: 

 

     
  

     
 

 

Where      is the normalized flux of the ith reaction,    is the originally predicted flux of the same 

reaction and    is the predicted PhTAC125 growth rate in in the jth growth phase (with j=1:10). 

Results obtained (Figure S1) revealed no major differences in the overall trends of the number of 

reactions carrying and changing flux in each phase and flux increase/decrease patterns compared to 

the original calculation of fluxes distribution (Figure 1 C-E in the main text).  

In particular, as expected, the number of flux-carrying reactions remains the same as in the original 

simulation whereas slightly different values were obtained for i) reactions changing their flux across 

all the transitions and ii) the ratio between flux-increasing and flux-decreasing reactions. 

Nevertheless, in the first case, transitions T4, T5 and T8 were confirmed as the most demanding in 

terms of metabolic readjustments as in the original simulations (Figure 1D, main text). Similarly, 

albeit with an exaggerated oscillation among the 10 growth phases, the proportion between flux-

increasing and decreasing reactions is maintained. 

Overall, these data suggest that our results hold true regardless of the normalization procedure 

adopted to account for the different (decreasing) growth rates imposed to the model across the 

growth period. 



 

 

 

Figure S1: Summary of PhTAC125 genome-scale reprogramming following nutrients switching expressing 

fluxes as a fraction of the biomass production flux. a. Number of flux carrying reactions in each growth phase. b. 

Number of flux-changing reactions in each growth phase. The dashed line represents the average number of reactions 

carrying flux over all time points. c. Number of reactions whose flux is predicted to increase (blue line) and decrease 

(red line) following each shift in the nutrients provided. 

 

 

 

 

Figure S2: Number of flux carrying reactions in each growth phase performing a MOMA optimization on the 

PhTAC125 model. Here, the number of predicted flux carrying reactions in each growth phase is shown when the 

model was optimized minimizing the number of metabolic adjustments required when switching among the different 

nutrient sets. 



 

 

Figure S3: Number of active reactions in each PhTAC125 metabolic pathway following the nutrients switching



 


