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Supplementary Table 1 Implemented boundary condition of the mathematical process model to 

consider the influence of MC concentration. 

cMC [g l-1] Boundary condition 

Experiments for modelling  

20 µ = 0.6xµmax 

qls,max = 0.3xqls,max 

YX,Glc = 1.4xYX,Glc 

5 YX,Glc = 0.5xYX,Glc 

YX,Gln = 0.5xYX,Gln 

Verification of mDoE  

3 qLS,max=0.5 qLS,max 

 YX,Glc=0.5 YX,Glc 

 YX,Gln=0.5 YX,Gln 

1 µmax=1.2 µmax 

 YX,Glc=0.5 YX,Glc 

 YX,Gln=0.5 YX,Gln 

 

 

Supplementary Table 2 Parameters of the mathematical process model as well as the associated 

start values and resulting values. 

Parameter Unit Starting value Adapted value 

µd,max h-1 0.02 0.0064 

µd,min h-1 0.003 0.0002 

µmax h-1 0.02 0.026 

Katt,max h-1 0.03 0.4 

Kd,LS mmol l-1 0.005 0.065 

KGlc mmol l-1 0.19 0.03 

KGln mmol l-1 2.5 0.61 

ks,LS mmol l-1 0.01 0.002 

kLS mmol l-1 ß.1 0.035 

YX/Glc 107 cells l-1 mmol-1 7.2 7.2 

YX/Gln 108 cells l-1 mmol-1 1.7 1.7 

qLS,max 10-11 mmol cell-1 h-1 1.4 1.4 

YLac/Glc - 1.5 1.1 

YAmm/Gln - 0.6 1 

 

 

 

 



 3 

 

Supplementary Figure 1 Growth curves of the cultivation in the shake flask (symbols) 

compared to the simulated growth curve (line). Plotted are cell numbers, substrates and 

metabolites against cultivation time. The MC concentration was 20 g l-1. Data in graphs A, B 

and C are from experiment 1, Table 1, while D, E and F are from experiment 2, Table 1. 
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Supplementary Figure 2 Diagrams of the 15 evaluated amino acids of experiment 1, Table 1. 

The colored background illustrates the attachment, the exponential phase and the death phase. 
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Supplementary Figure 3 Diagrams of the 15 evaluated amino acids of experiment 2, Table 1. 

The colored background illustrates the attachment, the exponential phase and the death phase. 
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Supplementary Figure 4 Growth curves of the cultivation in the shake flasks (symbols) 

compared to the simulated growth curve (line). Plotted are cell numbers, substrates and 

metabolites against cultivation time. The MC concentration was 10 g l-1 (experiment 3, Table 1) 

and 5 g l-1 (experiment 6, Table 1). Data in graphs A, B and C are from experiment 3, Table 1, 

while D, E and F are from experiment 6, Table 1. 

 

 

Supplementary Figure 5 Growth curves of the cultivation in the shake flask in comparison to 

the simulated growth curve. The time course of the cell numbers and the time course of the 

substrate and metabolite concentrations (Glc, Gln, Lac, Amm) are shown.  

 

 


