
Supplementary information 

Supplementary Table S1 

A total of 895 reactions from the iJO1366 model of Escherichia coli that were not candi-

dates for deletion in this in silico screening are listed. The abbreviations, descriptions, and reac-

tions are the same as in the iJO1366 model (Orth et al., 2011). 

Supplementary Table S2 

 Theoretical maximum production flux (TrgtFlux) and oxygen consumption rate 

(o2consFlux, i.e., OURmin) of 81 compounds whose extracellular production could be confirmed 

using the iJO1366 model. Each TrgtFlux value was calculated under the following conditions: 

objective function set to the target compound; lower limit of cell growth (μmin) = 0.05/h. See Meth-

ods 2.2 for more details on the calculation. The abbreviations, descriptions, and reactions are the 

same as in the iJO1366 model (Orth et al., 2011). 

Supplementary Table S3 

 List of compounds whose production could not be confirmed by performing AERITH. 

For the 18 compounds listed here, a valid set of deletion reactions at r = 0.95 could not be identified. 

However, for spermidine, L-cysteine, L-threonine, xanthosine, and 3-hydroxypropanoate, a set of 

reaction deletions that produced the respective compounds when calculated at r = 0.90 (s: success) 



was explored. For the other compounds, varying r did not yield valid results (f: failure). The ab-

breviations, descriptions, and reactions are the same as in the iJO1366 model (Orth et al., 2011). 

Supplementary Table S4 

 List of reaction deletions for each of the 68 compounds for which production was con-

firmed. Each sheet was named after the compound targeted for production. The growth rate and 

production flux of the target compound are listed in each sheet and the reaction deletions were 

multiplied from top to bottom. The abbreviations, descriptions, and reactions are the same as in 

the iJO1366 model (Orth et al., 2011). 

Supplementary Table S5 

 List of frequencies of the deletion reactions required to produce the target compound. 

The frequency of reaction deletions required to achieve at least 50% of the theoretical yield of 

each of the 52 compounds is summarized. The reactions are listed from top to bottom in order of 

frequency. The abbreviations, descriptions, and reactions are the same as in the iJO1366 model 

(Orth et al., 2011). 

Supplementary Table S6 

 List of deleted reactions when executing AERITH for acetate and succinate production 

using the iAF1260 model, and growth and production fluxes when the deletions are multiplied 

from top to bottom. The calculation conditions were established as in the iJO1366 model. See the 



Methods for more details on our calculation procedures. 

Supplementary Table S7 

 Comparison of the results of implementing AERITH and Optknock for the E. coli model 

iJR904 with an additional 1,4-butanediol synthetic pathway (Yim et al., 2011). The calculation 

conditions were established similar to those in the iJO1366 model. See the Methods for more de-

tails on our calculation procedures. 

Supplementary Table S8 

 Comparison of the results of implementing AERITH and Optknock for the Synechocystis 

sp. PCC 6803 model iJN678 with a butanol biosynthesis pathway. The calculation conditions were 

same as described previously. See the Methods for more details on our calculation procedures. 

Supplementary Table S9 

 Comparison of the results of implementing AERITH and Optknock for 2,3-butanediol 

production using Saccharomyces cerevisiae model iMM904. The calculation conditions were same 

as described previously (Ng et al., 2012). See the Methods for more details on our calculation 

procedures. 
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