
S.3 Sensitivity analysis on kinetic parameters

In order to examine the effects of parameter variations on ultrasensitivity and noise propaga-
tion we performed a preliminary sensitivity analysis on our model. Modifications to network
parameters have been shown previously to affect system response and other attributes.1 We
studied the influence of modifying the values of the following three parameters for all stages
in the cascade simultaneously: binding of repressor to DNA, protein dimerization, and pro-
tein decay. We sampled the space around the original values presented in the paper, initially
using a range of two orders of magnitude above and below. Our criteria for determining
that a particular set of parameters yields ultrasensitive cascades is that the Hill coefficient
increases as a function of the cascade depth. Our analysis revealed that many parameter sets
resulted in cascades that did not meet this criteria, including all sets with extreme values
of DNA binding and protein decay. In such cases, the output of the longest cascade was
often non-responsive to aTc variations. We then sampled a smaller space, and 8 of these
parameter sets are shown in Table S1. Figure S3 shows that for these sets, increases in Hill
coefficients as a function of cascade depth were correlated with higher maximum cell-cell
variations which always occured in the intermediate aTc regions. For all these cases, the
output CVs for the low and high input values were small and did not display any detectable
increase even with longer cascades.

Set 1 Set 2 Set 3 Set 4 Set 5 Set 6 Set 7 Set 8

DNA binding
0.07 0.1 0.2 0.6 1 1 1.4 1.8

(nM−1min−1)

protein 1/2 life
10 10 10 14 5 35 10 17

(min)

dimerization
0.03 0.01 0.03 0.01 0.01 0.001 0.01 0.1

(nM−1min−1)

Table S1: Values of parameters changed for the sensitivity analysis
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through seven for eight different sets of parameters. (B) Maximum coefficient of variation
observed for each stage of cascade for the different sets. As the number of stages increase
both the Hill coefficient and CVs increase.
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