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Fig. 4. Computational model of NF-xB RelA recapitulates fold-change detection at
low abundance transcripts. (a) Schematic of how the 11-FFL motif was implemented in
a computational model of NF-kB RelA signaling. (b-c) Heat maps of the outputs of a
parameter scan of competitor affinity (k3, columns) and the parameter tuning relative
competitor abundance (k4, rows) producing a range of (b) transcriptional output before
and 2 hours after TNF stimulation (gray) and (c) the corresponding Pearson correlation
coefficients of transcript abundance at 2 hours post-TNF with maximum fold-change in
nuclear RelA (blue). The ranges that correspond to our experimentally observed absolute
change in transcript abundance induced by TNF are outlined in red and the asterisk marks

a column discussed in the main text.
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Fig. 5. Tuning transcriptional output across promoters by increasing competitor
binding does not match experimentally observed trends in transcriptional noise and
RelA binding. (a) Simulation results, showing a bar graph of mean transcriptional output
before and 2 hours after TNF stimulation (top), a bar graph of relative variance calculated
as the variance of transcript number normalized to the variance of transcript number in
the unstimulated state (center), and time courses of mean fraction of total RelA bound to
promoter (bottom). Simulations were run for for k4 = 1*k and k3 = 1*k (high abundance,
gray), 0.5*k (medium abundance, purple), and 0.2*k (low abundance, blue). Error bars
represent the + 95% Cls obtained by bootstrapping (error bars are smaller than the
markers in the bottom graph). (b) Experimental data, showing bar graphs of mean mMRNA
per cell (top) and relative variance in transcript number (normalized to variance measured
in unstimulated cells, center), for cells before or after 2 hours of 20 ng/ml TNF
stimulation. Transcript number was measured by smFISH for the 5 indicated targets and
error bars indicate + 95% Cls obtained by bootstrapping. Time courses of enrichment of
RelA (% input measured by ChIP) at the 5 target promoters after TNF addition. We show
mean % s.e.m. of independent biological duplicate (LTRS) or triplicate (endogenous

promoters); no significant differences in time course as calculated by two-way ANOVA.
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