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Supplemental figures and legends 
 

 

 
Figure S1. Growth estimate determination and comparison between wet-lab and 

in silico results, Related to Fig. 1 and Fig. 2. (A) The growth rate of the six isolated 

bacteria was estimated on the three different media (MRS, ACE and HD) by wet-lab 

experiments (left part of the table) and using the computed biomass production 

amounts to calculate in silico derived growth rates (right side of the table). The formulas 

used are provided in (B). (C) We subtracted from the experimentally determined growth 

rate the in silico derived one to get a similarity measure (difference is “delta”). The 

color-coded delta values obtained are provided in the table. 

 
 
 
 
 
 
 
 
 
 
 
 



 
Figure S2. Parametrization of the media contents used in this study, Related to 

Table 1, STAR Methods, and Supplemental File 2. The “CPD” ID refers to the 

compound descriptor used in the modeling simulations.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure S3. Robustness analysis of the signature metabolite production of 

Lactobacilli and Acetobacter bacteria on the three different media, Related to 

Fig. 3. Simulations were run 100 times and the production of lactate and acetate, 

respectively, was recorded. As a threshold, metabolite production had to surpass a flux 

rate of 0.1 nmol / h to count as “flux present”. The plots show the color-coded results 

with red color representing a high fraction of simulation runs with metabolite production 

and orange shades represent a low fraction of metabolite producing simulation runs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Figure S4. Test for heterolactic behavior of Acetobacter and Lactobacillus 

models, Related to Fig. 3. While all Lactobacilli were able to produce also acetate 

(upper row), the Acetobacter models failed to produce lactate exceeding our 0.1 nmol 

/ h flux threshold. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Figure S5. Rescue of the Acetobacter sp. growth deficit in the HD by adding 

singular metabolites, Related to Fig. 5 and Fig. 6. All metabolites which showed an 

exchange behavior in the combined growth simulations (cf. Figure 5A and 

supplemental file 2) were added individually to the HD simulations. The simulations 

were evaluated for a rescue of the growth deficit which is represented by red color in 

the table. The majority of added metabolites did not alter the biomass production of the 

model (represented by black color). 

 
 
 
 
 
 
 
 
 
 
 



 
 

Figure S6. Focused metabolic network with flux differences of A. pasteurianus 

(B5) growth modeled on HD or HD with D-Alanine or HD with fumarate, 

respectively, Related to Fig. 6. Flux changes were calculated by subtracting the flux 

present on the HD from the value present in the HD with additive. The result was log 

normalized. Highlighted reactions are (if multiple reactions are provided, the individual 

flux values were combined to produce one summarizing value): a) L-Alanine racemase 

and L-alanine:glyoxylate aminotransferase, b) L-Alanine:2-oxoglutarate 

aminotransferase, c) Malate-dehydrogenase, d) Fumarase, e) Aconitase, f) 2-

oxoglutarate dehydrogenase g) glutamate to isoleucine: L-Isoleucine:2-oxoglutarate 

aminotransferase; glutamate to phenylalanine: L-Phenylalanine:2-oxoglutarate 

aminotransferase; glutamate to tyrosine: L-tyrosine:2-oxoglutarate aminotransferase; 

glutamate to glutamine: L-Glutamate:ammonia ligase (ADP-forming) and L-

glutamine:D-fructose-6-phosphate isomerase (deaminating); glutamate to histidine: L-

Histidinol-phosphate phosphohydrolase and L-Histidinol:NAD+ oxidoreductase; 

glutamate to proline: ATP:L-glutamate 5-phosphotransferase and L-glutamate-5-



semialdehyde:NADP+ 5-oxidoreductase (phosphorylating) and L-glutamate 5-

semialdehyde dehydratase and L-Proline:NADP+ 5-oxidoreductase, h) oxaloacetate 

carboxy-lyase (pyruvate-forming). 

 


