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We present below additional data from reporter gene experiments, fits of regulation function to re-
porter gene data, and results from the computations of minimal sign patterns.
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Figure 1. Monitoring the expression of flgA promoter. The figure shows the fluorescence profiles
corresponding to the activity of flgA (•, blue) and the background fluorescence (•, black). The expression of
this class 2 promoter has been observed in all strains and growth media considered in this study (∆rpoS,
∆cpxR, ∆csgD-M9, ∆csgD-LB and WT-LB). Since the fluorescence signal is not distinguishable from the
background fluorescence in any of the conditions, gene expression from flgA promoter can be ignored.
Absorbance profiles (solid line, grey) show that growth conditions are similar to those in the experiments
monitoring the expression from flgM promoter.

aThis text contains supplementary information for the paper “Inference of quantitative models of bacterial promoters
from time-series reporter gene data”.
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Figure 2. Fits of regulation function of tar to reporter gene data when reconstructing protein
concentrations from the reporter gene data and ignoring global physiological effects. The regulation
function of Eqs. 1-2 of the main text was fit to the data using the promoter activity for tar (Figure 3 of the
main text) and concentrations of FliA and FlgM reconstructed from the activities of their promoters for
physiologically realistic half-lives (Figure 8 of the main text and Figure 5 in this text). Model predictions are
in dark blue (thick solid line), tar reporter data are in light blue (thin solid line and shaded area). The
parameters were estimated using a multistart global optimization algorithm (see Methods and materials in
main text for details). The best fit is shown, for measured half-lives of FliA and FlgM of 30 min and 18 min,
respectively (solid line, Q = 36.3, (k0, k1, n, θ,K) = (9.4, 252, 1.4, 5675, 447499)).
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Figure 3. Fits of regulation function of tar to reporter gene data when reconstructing protein
concentrations from the reporter gene data for stable half-lives and including global physiological
effect. As in Figure 9 of the main text the regulation function of Eqs. 2-3 of the main text was used but
now the half-lives are equal to the half-life of the reporter. Model predictions are in dark blue (thick solid
line), tar reporter data are in light blue (thin solid line and shaded area). The parameters were estimated
using a multistart global optimization algorithm (see Methods and materials in main text for details). The
best fit is shown, for very stable half-lives of FliA and FlgM of 18 h (solid line, Q = 31.4,
(k0, k1, n, θ,K) = (0.28, 4.8, 2.3, 12941, 80872)).
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Figure 4. Fits of regulation function of flgM to reporter gene data when replacing protein
concentrations by promoter activities. The regulation function of Eqs. 1-2 of the main text was fit using
the promoter activities for fliA, and flgM shown in Figure 3 of the main text, where the latter two replace
the concentrations of FliA and FlgM, respectively. Model predictions are in dark blue (thick solid line), flgM
reporter data are in light blue (thin solid line and shaded area). The parameters were estimated using a
multistart global optimization algorithm (see Methods and materials in main text for details). The best fit
returns the value Q = 23.1 for the objective function, for the parameter vector
(k0, k1, n, θ,K) = (10, 580, 1, 224, 14615).

4



0

0.2

0.4

0.6

0.8

1∆rpoS−M9
A

b
so

rb
an

ce

0 200 400

0.1

0.2

0.3
0.4
0.5
0.6

0

0.2

0.4

0.6

0.8

1∆cpxR−M9

0 200 400

0.1

0.2

0.3
0.4
0.5
0.6

0

0.2

0.4

0.6

0.8

1∆csgD−M9

N
o

rm
al

iz
ed

 p
ro

te
in

 c
o

n
ce

n
tr

at
io

n
N

o
rm

al
iz

ed
 p

ro
m

o
te

r 
ac

ti
vi

ty

0 200 400

0.1

0.2

0.3
0.4
0.5
0.6

0

0.2

0.4

0.6

0.8

1∆csgD−LB

0 200 400 600

0.1

0.2

0.3
0.4
0.5
0.6

0

0.2

0.4

0.6

0.8

1WT−LB

0 200 400 600 800

0.1

0.2

0.3
0.4
0.5
0.6

Time (min)

Figure 5. Estimates of FlgM concentrations from reporter gene data. Concentrations of FlgM
computed from the flgM promoter activity (thick, black solid line) in all experimental conditions considered
in this study. The flgM activities are the same as shown in Figure 3 of the main text. The dashed, dark red
line represents the concentration of the reporter protein, while the dashed, light red line represents the
reconstructed FlgM concentration for the measured half-live of 18 min. Promoter activity has been
normalized with respect to the maximum of the upper limit of its confidence interval in each condition. All
protein concentrations have been normalized with respect to the maximum of the upper limit of the
confidence interval of the reporter concentration in each condition. The shaded region corresponds to the
mean of the protein concentrations ± twice the standard error of the mean.
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Figure 6. Minimal patterns of regulatory interactions for flgM over a range of physiologically
realistic half-lives. The minimal regulatory patterns for the gene flgM in the motility network of Figure 5 in
the main text as a function of the half-lives of FliA and FlgM. The plots correspond to the five experimental
conditions considered (∆rpoS-M9, ∆cpxR-M9, ∆csgD-M9, ∆csgD-LB and WT-LB). The dot in the center
of each region in the plots corresponds to a tested combination of half-lives of FliA and FlgM, and thus to
specific protein concentration profiles computed from the kinetic model of gene expression (Methods and
materials). The minimal regulatory patterns were obtained by applying the minimal sign pattern
algorithm [1]. The color codes represent the different categories of minimal signal patterns inferred. A region
is colored green if the expected regulatory patterns is among the minimal sign patterns returned by the
algorithm, and yellow if it is compatible with the returned sign patterns. A region is colored red if none of
the returned sign patterns is consistent with the data. Two examples of inconsistent sign patterns are shown.
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Figure 7. Fits of regulation function of flgM to reporter gene data when reconstructing protein
concentrations from the reporter gene data for physiologically realistic half-lives and including
global physiological effects. Similarly to Figure 12 of the main text the half-lives have been estimated
from the data, within a physiologically plausible range. Two examples of fits are shown, namely the best fit
for estimated half-lives of FliA and FlgM (solid line, Q = 26.2,
(k0, k1, n, θ,K) = (0.37, 110, 1.4, 24565, 2081)) and another example of a high-ranking fit. In the case of the
best fit obtained, the half-lives of FliA are equal to (18, 27, 15, 30) min in the (∆rpoS, ∆cpxR, ∆csgD-M9,
∆csgD-LB) conditions, respectively, and the half-lives of FlgM equal to (7, 7, 7, 30) min, respectively.
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