Table S1: Parameter ranges and non-dimensionalization

Parameter \ Description | Biological range | Scaling parameter \ Non-dimensional
bsyn basal synthesis rate 10712 Ms~! aB | 1019 M~ls 0.01
kdeg basal degradation rate constant 1075 st « 108 s 0.01
Kp basal activation Michaelis constant 10710...107% M Jé] 107 M1 1073...10*
kp basal activation catalytic rate constant 1072...10%2 st a 103 s 10t ... 10°
Ko basal inactivation Michaelis constant 10719...107 M 6] 107 M1 1073...10"
kg basal inactivation catalytic rate constant 1072...10%2 st «a 103 s 10t ---10°

ko complex association rate constant 108-..107 M~ls! % 107  Ms 102---103
k1 complex dissociation rate constant 1073...10" st « 102 s 100...10%
ko catalytic rate constant 1072...10%2 7! a 102 s 10 ---10°
v maximal transcription rate 10713...107% Ms! aB | 1019 M-1s 1073..-10!
Koyn conc. at which transcription rate is 3 1078...107% M I} 107 M-t 10~1... 10!
P basal activator concentration 1079 M I] 107 M1 0.01
Q basal inactivator concentration 1078 M Jé] 107 M1 0.1

As an example, a simple association and dissociation reaction with species X, Y, and complex Z would be non-dimensionalized

as follows.
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Here, kg is multiplied by the scaling parameter % to obtain a non-dimensional kg and, similarly, k1 is multiplied by « to obtain

a non-dimensional k; (where a = 10%s and 8 = 107M~! are constants). Repeating this non-dimensionalization procedure
on the entire set of model equations yields the list of scaling parameters and non-dimensional parameter ranges in the table

above.



