Supplementary Information for “Measuring Retroactivity from
Noise in Gene Regulatory Networks”

Kyung H. Kim and Herbert M. Sauro

We provide the Mathematica code for the example “Dimer transcription factor with negative
feedback”. In this code, the same mathematical notations are used as shown in the main
manuscript and the data for Figure 8B is obtained.

Oligomer (dimer, w/ and w/o negative feedback)
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param = {a0 » 20, 8> 0.00001, v 2, kl-» 20, k25 1, ¥2 -2, koff-» 10, kon-» 10};

xg0l = Cages[NSolvel[a[x] -y x - 2y¥2x2 =0 /. param, x], {_ - *?Positive}][1]

{(#Choose the positive real solution of x¥)

{x— 0.829317)

taulNoNeg = taul /. param /. xs0l

N 4SS0 TG

gl = Plot[R[pt] /. param /. xs0l, {pt, 0.1, 110}, Frame » True,
FrameLabel -» {"pt", "R[pt]"}, PlotRange - {Autcmatic, {0, Automatic}}]
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listl = Table[{pt, R[pt] /. param /. xs0l}, {pt, 0, 110}];:



param = {a0 » 43, 8» 0.25, ¥y 2, k1 » 20, k2> 1, ¥2 52, koff > 10, kon-» 10};

x80l = Caseg[NSolve[a[x] -y x - 2y2x2 ==0 /. param, x], {_ - %7Pesitive}][1l]

{x— 0.829811)

g2 = Plot[R[pt] /. param /. xs01,
{pt, 0.1, 110}, Frame -+ True, FrameLabel » {"pt", "R[pt]"}]
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list2 = Table[{pt, R[pt] /. paranm /. xs0l}, {pt, 0, 110}]:

Show[gl, g2, PlotRange - {{0, 100}, {-0.5, Automatic}}]
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without feedback, Pr = 25 for the connected case.

{0.429169, 0.0663059)

without feedback, P = 50 for the connected case.
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