Table 1 Variables and parameters of the mathematical model

Description Value Units
[ IPTG concentration mhd
G Concentration of GFP protein molecules per cell
L Free Lacl molecules, ie. not bound to operator sites or IPTG molecule molecules per cell
g Lacl molecules bound to IPTG molecules per cell
Mg mRNA molecules of GFP molecules per cell
M, mRNA molecules of Lacl molecules per cell
D&-L Free Repressor/Reporter plasmids plasmids per cell
Déu Repressor/Reporter plasmids bound to Lacl molecules plasmids per cell
Dé” Repressor/Reporter plasmids bound to induced Lacl molecules plasmids per cell
Dg Number of Reporter plasmids per cell 80 plasmids per cell
DE Nurnber of Repressor plasmids per cell DY [3.75° =21.33 plasmids per cell
Acn Protein degradation rate 00214° min’
ié’h mRNA degradation rate 0271 [39] min’
ot GFP rate of synthesis 5404 = 11.54[40] min’”
A Lacl rate of synthesis o4 = 288 min’”
a(‘}" GFP transcription rate 056" min’
(;(E’i Lacl transcription rate aM 1235 =045 min’!
K_f; Equilibrium binding constant of the complex Ladl-O, K{ 013 [41] molecules per cell
& 163 [41] molecules per cell
K! 0.0394" molecules per cell
Ki Equilibrium binding constant for the binding of induced Lacl molecule K| 25336" molecules per cell
’ to the operator sequence O,
K] oo molecules per cell
K! 3137 molecules per cell
K Equilibrium binding constant for the binding IPTG-Lacl 02890 mM
n Cooperativity of the binding LackPTG 1.8688"
o Time constant of Lacl binding to the operator sequences 002 [43] min
' Time constant of induced-Lacl binding to the operator sequences * min
ot Time constant of the binding LacHPTG * min

* Only the steady-state behaviors of the gene circuits are analyzed, thus arbitrary values can be used for these time constants. "Values defined through the

fitting procedure. *Values obtained by experimental measurements. References are included for the values retrieved from the literature,



