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According to Eq.1 of Text S2, the ratio of the promoter activities f1, f2 of two genes is proportional
to the ratio of the mRNA concentrations m1,m2, that is,

f1(t)

f2(t)
=
kp,1
kp,2

m1(t)

m2(t)
. (1)

Measuring gene expression by qRT-PCR allows the relative abundances of the mRNA of a target gene
to be quantified with respect to the mRNA of a reference gene [1]. This provides a direct way to verify
if the relative promoter activities measured with reporter genes are confirmed by another, independent
experimental method. We compared the promoter activity of tar, as an example of a motility gene,
with the activity of the constitutive pRM promoter. The validation of the ratio ftar/fpRM was carried
out by means of the WTpRM strain, a modified BW25113 strain carrying a natural copy of tar and a
transcriptional fusion of the pRM promoter with a gfp gene inserted into the intS locus on the chromosome
(Text S1). qRT-PCR was used to quantify the relative abundances of tar and gfp mRNA, using a
previously validated qPCR protocol [2].

We took 5 µL samples at 11 time-points from cultures of the WTpRM strain, growing in a microplate
under the conditions described in the Materials and methods section of the main text. Total mRNA was
protected using the RNAprotect Bacteria Reagent (Quiagen) and then extracted using the RNeasy mini
kit (Quiagen) according to the protocols of the manufacturer. The RNA samples were then treated using
the turbo DNAse (Ambion) to avoid DNA contamination. Approximately 1 µg of RNA for each of the 11
time-points was reverse transcribed using SuperScript II Reverse Transcriptase (Invitrogen). The cDNA
synthesized samples were diluted 10x into MESA Green qPCR Master Mix (Eurogentec), supplemented
with primers for the flgM and gfp genes. Quantitative PCR was performed in a StepOnePlus Real-Time
PCR System (Applied Biosystems) according to the instructions of the manufacturer. Briefly, 5 µL
reaction mixtures were incubated for 10 min at 95 0C and 40 PCR cycles (15 s at 95 0C, 10 s at 62 0C
and 10 s at 70 0C). PCRs were run in quadruplicate. Raw data were transformed into threshold cycle
(CT ) values. PCR amplification efficiencies for tar and gfp were determined by constructing standard
curves from serial dilutions.

The results were analyzed by computing m1(t)/m2(t) at the sample time-points t with respect to
m1(t0)/m2(t0), the same quantity at a reference time-point t0 [1]:

q(t) =
m1(t)/m1(t0)

m2(t)/m2(t0)
=
E

∆Cgfp
T

gfp

E
∆Ctar

T
tar

, (2)

where Cgfp
T and Ctar

T are the measured CT values for gfp and tar, respectively, ∆Cgfp
T (t) = Cgfp

T (t) −
Cgfp

T (t0), ∆Ctar
T (t) = Ctar

T (t) − Ctar
T (t0). As our reference time-point, we chose a measurement during

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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exponential growth on glucose. As a consequence, the changes in mRNA abundance are relative to
the mRNA abundance in exponential phase. The efficiencies were measured to be nearly 109% for gfp
(Egfp = 2.09) and 105% for tar (Etar = 2.05).

From Eq. 1 it follows that

q(t) =
f1(t)/f1(t0)

f2(t)/f2(t0)
. (3)

The right-hand side of this equation can be computed from the measured promoter activities (Text S2).
Figure 1 in this text compares the value of q(t) measured by means of reporter genes and qRT-PCR. As
can be seen, there is a very good qualitative and quantitative correspondence between the two independent
measurements of q. In other words, the qRT-PCR measurements support the reporter gene measurements.
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Figure 1. Validation of the reporter gene measurements using quantitative RT-PCR. A: Promoter
activity of tar with respect to the activity of the constitutive phage promoter computed by means of Eq. 2 in
this text (solid, blue). The promoter activities were derived from corrected absorbance and fluorescence,
measured using plasmids expressing the GFP reporter under the control of the pRM and the tar promoters,
respectively. The shaded regions represent confidence intervals computed as ± twice the standard error of
the mean of 5 replicates. B: Abundance of tar mRNA with respect to the abundance of gfp mRNA
transcribed from the pRM promoter (•, black). The mRNA quantities were measured using qRT-PCR and
the ratio computed from Eq. 3 in this text. The results obtained by means of two independent techniques
are in good agreement. The error bars were computed from the standard error of the mean of 4 replicates.
The absorbances have been also plotted on the figures (solid line, grey).
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