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In this note, we provide a comparison of the proposed GeneReg approach with OptORF. The publication (Kim and Reed, 2010, BMC Sys Bio) provides only an OptORF implementation that hard-codes the small example in Figure 1, therein (redrawn below, by exlcuing transcription factors for fair comparision). As a result, we could only compare how the results from GeneReg differ from those of OptORF on the small network of (Kim and Reed, 2010, BMC Sys Bio). 
[bookmark: _GoBack][image: ]
Figure 1 from (Kim and Reed, 2010, BMC Sys Bio). An example metabolic network.
Since GeneReg does not consider regulations by transcription factors, the only strategy proposed by this approach to optimize the engineering objective is the upregulation of G2 and the knock-out of both genes G5 and G6. Why does GeneReg provide this solution? At the optimum biomass level (1.2), the minimum and the maximum flux value of R5 is 10 (See Supplementary note Table 1, below); however, in the case of optimizing the engineering objective, R5 has zero flux value, so it has to be knocked out. Since G5 and G6 participate as isoenzymes in R5, these two, have to be knocked out. At optimum biomass level, R2 carries no flux, but for the engineering purpose, this reaction has flux value of 10. Therefore, there should be an up-regulation for this reaction and so for the only gene catalyzing this reaction. 
In the strategies proposed by OptORF, where no regulatory interactions are considered (for fairness of comparison), there is a solution which knocks out G3 and G4. GeneReg does not propose this solution since zero is in the ranges of flux values for R3 and R4, which are respectively associated to genes G3 and G4. For R1, the flux value of 10 is in the range of flux values for this reaction at optimum biomass. In the model that optimizes the engineering objective, R1 has flux value of 10, so GeneReg does not consider it as an upregulation. Moreover, if the goal is to up-regulate reaction 1 with the GPR rule of G1A and G2B, both genes need to be upregulated---however--- this is not the strategy proposed by OptORF.
The small example from Figure 1 in Kim and Reed, 2010 BMC Sys Bio when investigated by the provided, hard-coded implementation of OptORF already points out at important differences to GeneReg.

Table 1. Flux ranges in the example network from (Kim and Reed, 2010, BMC Sys Bio)
	
	Gpr rule
	
	
	
	
	

	b1
	
	10
	10
	10
	10
	10

	R1
	G1A and G2A
	0
	0
	10
	10
	10

	R2
	G2
	0
	0
	0
	10
	10

	R3- forward
	G3
	0
	0
	10
	10
	0

	r3- backward
	G3
	0
	0
	10
	10
	0

	R4
	G4
	0
	0
	10
	10
	0

	R5
	G5 or G6
	0
	10
	10
	10
	0

	b2
	
	0
	0
	0
	10
	10

	b3
	
	0
	10
	10
	10
	0

	b4
	
	0.8
	1.2
	1.2
	1.2
	0.8
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