
Supplementary Information

S.1 Steady state simulations of cascades

Figure S1 shows the simulated transfer curves for a seven-stage cascade. The increases in
sensitivity as a function of cascade depth correspond well to the pattern observed in the
experimental system (Figure 2A).
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Figure S1: The simulated steady state
transfer curves of stages 1, 2, 3, and 7 of
a transcriptional cascade. The data points
were computed from stochastic simulations
as described in Methods.

S.2 Dynamic responses of cascades

Figures S2A and S2B show the simulated dynamic response of the seven-stage cascade to
an increase and removal of aTc respectively. As with the experiments, later stages of the
cascade exhibit longer delays. Figure S2C shows the experimental CV values of Circuit 2
resulting from addition of aTc (high to low output transition) and removal of aTc (low

to high output transition). The high to low output transition exhibits higher noise levels,
which corresponds to the behavior of Circuits 1 and 3 as depicted in Figures 3B and 3E in
the paper.
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Figure S2: The simulated time-series response of different stages in a long cascade to (A)
an increase in aTc levels and (B) removal of aTc from a system that was originally induced
with saturing aTc levels. (C) Experimental results showing cell-cell variability for Circuit 2
output transitions as a function of time.

1


