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Modification of FASTCORMICS. In our comparative analyses FASTCORMICS resulted in 

satisfactory performance in consistency tests for 37 out of 59 cell-specific GEMs, but among these 

only 15 of them were capable of predicting a non-zero growth rate. FASTCORMICS was 

developed based upon FASTCORE, which provides the possibility of defining non-penalized 

reactions in addition to core and non-core reactions [1]. In the original FASTCORE 

implementation, L1-norm of non-core reaction fluxes (P) is minimized while core reactions (K) 

are forced to carry a minimum flux value. In this case, some core reactions may be removed 

incorrectly as the result of L1-norm minimization. To tackle this issue, the scaled form of ε (×105) 

was employed to find sparse modes [2]. Nevertheless, the evaluation of the scaling factor showed 

that the ability of the algorithm to include core reactions in the final GEM, is highly dependent on 

this scaling factor. This is due to the fact that the FindSparseMode function of FASTCORE forces 

the core reactions set (K) to carry flux values, which may lead to an infeasible solution. Reducing 

the scaling factor enables the algorithm to force more core reactions to carry a positive flux value; 

however, as mentioned above, scaling factor cannot be lowered below a certain threshold. 

Sensitivity analysis of scaling factor revealed that the optimal value for scaling factor is 103 (Figure 

A). 
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 Figure A. Sensitivity analysis of scaling factor. Different scaling factors were examined to 

evaluate the effect of this parameter on the capability of FASTCORMICS to generate non-empty 

GEMs. 

 

Furthermore, FASTCORMICS considers reactions corresponding to z-scores below 0 as inactive, 

and sets their upper and lower bounds to zero [1]. However, we observed that this step resulted in 

the elimination of the biomass reaction from the final GEM for several cell lines, which explains 

the low number of models with the ability of predicting a non-zero growth rate (Figure B). 
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Figure B. The effect of inactive reaction constraints. The ability of FASTCORMICS to generate 

GEMs capable of predicting non-zero growth rates was evaluated for (a) original implementation 

of FASTCORMICS, and (b) FASTCORMICS with unconstrained inactive reactions (z-score < 0). 
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We observed that FASTCORMICS with the following modifications performs better than the 

original one: 1) scaling factor of 103 (Figure A), and 2) removing inactive reaction constraining 

step (Figure B). Therefore, we referred to these modifications as “modified FASTCORMICS” 

within the main text. 
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