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Figure S5: Modifying circuit delays and shifting the ransfer curve. (A) In simulation when
the system is transitioning from low to high output the delay increases as more IPTG is
added. (B) The opposite effect is seen when the transition is from high to low output.
(C) Adding IPTG to the system changes the input operational range shifting the simulated
system to the right. (D and E) Experimentally, increase in IPTG levels results in an increase
of the delay for low to high transition and a decrease in the high to low transition delay.
(F) Circuit 3’s transfer curve is shifted to the right as more IPTG is added to the system.

delay since unbound LacI buildup will take longer. This represents a tradeoff for optimizing
circuit delay where an improvement in one direction of the transition results in a longer delay
for the opposite transition. Note that modifications in network topology such as negative
feedback may also improve delays.2 The dynamic control over both the temporal and steady
state characteristics of the circuit is useful in naturally occurring phenomenon. A known
example is found in the three-stage transcription cascade of flagella synthesis3–5 where FlgM
protein acts as the control knob by momentarily inhibiting the activity of later stages of the
cascade until a particular condition is fulfilled. Once the condition is met, FlgM is exported
out of the cell, and activation of the next stage begins.6,7

For the dynamic IPTG experiments, 8.3µM and 25.0 µM IPTG were added to Circuit 3
cultures at the same time that high aTc concentration was added or removed from the system.
For steady state IPTG experiments, cultures were grown with different aTc concentrations
and IPTG values of 8.3 µM, 25 µM and 75 µM. In the simulation, in order to observe the
effect of IPTG on the steady state and dynamic behavior, 250, 500 and 1000 molecules of
IPTG were introduced.
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