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1. Supplementary Data
1.1. Supplementary Data Sheets

Supplementary Data Sheet 1. MATLAB file. This file contains the MATLAB code (as a text file)
used for model building, validation, and outputieaBe copy-paste all the text in a new MATLAB
file named ‘ODE_model.m’. Supplementary Data SReistrequired to run the model.

Supplementary Data Sheet 2.I Experimental data sheet. This xlsx file contains all the
experimental data needed (growth and luciferaseesiirto run the model. Please rename it as
“Experimental_data.xIsx” and copy this file in theame folder as the MATLAB file
‘ODE_model.m’.



2. Supplementary Figures and Tables

2.1. Supplementary Tables

Supplementary Table 2] Bacterial strains and plasmids used in this study.

Supplementary Material

Strain Genotype Characteristic(sf*  Source or reference
Streptococcus thermophilus
LMD-9 wild type ATCC®
i i D (Fontaine et al.
CB001 LMD-9 plpD-blpX)::Pgomx-1UuxAB 2010a)
LF125 CBO001comX::P32<¢at Cnf® (Boutry et al., 2013)
] R (Fontaine et al.
LF118 CBO00IcomS:P32<¢at Cm 2013)
TIL1391 CB001comS::spec Spé (Gardan et al., 2013)
LHOO1 CBO001dprA::P32¢at Cnf® This study
LF121 LMD-9 (bl pD-blpX)::Peoms-|UXAB This study
LF122 LF121comX::P32<¢at Cnf® (Boutry et al., 2013)
) R (Fontaine et al.
LF134 LF121comS:P32¢at Cm 2013)
y R (Fortaine et al.
LF135 LF121comR:P32<cat Cm 2013)
LHO002 LF121dprA::P32¢at Cnmf This study
LF123 LMD-9 blpD-blpX)::Peorr-lUXAB (Boutry et al., 2013)
LMG18311 wild type BBCM LMG®
CBO009 LMG18311 iflpU-blpX):: Peomx-1UXAB This study
LF146 LMG18311 Il pU-blpX):: Peomr-1UXAB-spec Spé This study
Escherichia coli
EC1000 MC1000 containing a copy of ttepA gene of pWVO01 in its chromosome RiRepA (Law et al., 1995)
Plasmid Description Characteristic(sf*  Source or reference
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pNZ5319 pACYC184 derivative containing thex66-P32cat-lox71 cassette ChENT (zlbegr;)b ertetal

pUC18 derivative used to assess natural transfiomedtes o'S. thermophilus R (Fontaine et al.
PGIUDO8SScat LMG18311 derivative strains Ap" Cnf 2010b)
pR412 plasmid used to amplify the spectinomycimstasce cassette,R-spec Spc® (Martin et al., 2000)
pG+host9 derivative used to integrate luxAB reporter genes by dole cros-over (Fleuchot et al.
PGICBO04 at theblp locus ofS thermophilusLMG18311 Em* Ts 2011)
GICBOO1 pGICB004 derivative used to integrate tt.,mx-lUXAB transcriptional fusion b Enf Ts (Fontaine et al.
P double cross-over at thotp locus ofS thermophilus LMG18311 2010a)
DGILFspec pGICBO004 derivative containing the spectinomycisisgnce cassetttge.-Spec EnFSpé Ts This study
downstream ofuxAB
B pGILFspec derivative used to introduceqonr-|UXAB-spec transcriptional fusion ¢ .
PGILFspec::Rnr theblp locus of ofS thermophilus LMG18311 Enf*Spc* Ts This study
pMG36e derivative used for the constitutive exgmessf genes under tkcontrol of Fontaine and Hols
PMG36eT the P32 promoter En 2008
pMGcomRstrep pMG36eT derivative used for the constitutive expi@s of comR_ypo::Streptagll EnR (Boutry et al., 2013)

fusion under the control of the P32 promoter

acm’®, Ent’, Sp€ and Ts indicate resistance to chloramphenicothesynycin and spectinomycin, and that the plasmicbdes a
thermosensitive RepA protein, respectively.

® ATCC, American Type Culture Collection, Rockvilldp.

¢ BCCM Belgian Coordinated Collections of Microorggmms, LMG Laboratory of Microbiology and Geneti@hent, Belgium.



Supplementary Table 2| Primers used for plasmid and strain construction.

name of

Primer Sequence (5 3 DNA target® restriction constructed strain Source or
sites’ or plasmid reference
Primers used to amplify thelox66-P32-cat-lox71 cassetté
Uplox6€ TAAGGAAGATAAATCCCATAAGG upstreaniox66
(plasmid
pNz5319) (Fontaine et al.,
DNIox71 TTCACGTTACTAAAGGGAATGTA downstrean 2010b)
lox71 (plasmid
pNZ5319)

Primers used to create overlap PCR products containg the |ox66-P32-cat-lox71 cassette. The PCR productare then transformed by

competence to create mutant strairfs

UpdprA_A CTCTGTCGGTTACCCAATATTTGCGTGCT! upstreamdprA
UpdprA_E CCTTATGGGATTTATCTTCCTTATTCAAAGT
TATTCATCTAAC LHO02 This study
DNdprA_A TACATTCCCTTTAGTAACGTGAATCAGAATT downstream
TTCATAAAAATC dprA

DNdprA_B TTCGGTCCAAAACACGACGAGCTTGCTGAC

Primers used for the validation of mutant or reporter strains obtained by natural transformation

ChdprA_A TAAGAGTGCTATTGGTGTTCTCTTG( upstreandprA
(strains LHOO1
and LH002)

ChdprA_E TCATGGAATTTCACCTCAATTTCTTGC downstrean LHO02 This study
dprA (strains
LHOO01 and
LH002)

INDISBAC1 TTAATGATAAACCAAGAAGAGTGG blpH (CBOOQE, CBO009,LF125, (Fontaine et al.
LF123, LF146) LF146 2007)

INTDISTIX2 TTATAACCAGTTCTGGCATGACCC pepX (CB009, This stud:
LF123, LF146)

Primers used for plasmid construction

LoxSpe-SmeF  AAAACCCGGGATAAGGAAGATAAATCCCAT Pspec-SpeC Smal pGILFspec This study
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AAGGATACCGTTCGTATAATGTATGCTATA  cassette

CGAAGTTATTCGATACCGTCGACCTCG (plasmid pR412)

LoxSpe-Pvi-R  AAATCAGCTGTTCACGTTACTAAAGGGAAT Pwull
GTAATACCGTTCGTATAGCATACATTATAC
GAAGTTATAGCTCGAATTGACGCGGAATGG
JUDPster0316. GGACTAGTTGCATATTTTTGTTGGATAATCA Pk (S Soel .
. (Fontaine et al.,
AG thermophilus 2013)
LMG18311) pGILFspec::PcomR
JUDPster0316 CGGAATTCAAGTTCAAGAGAATCTCCTTTA EcoRl (Fontaine t al.,
2013)
Primers used to amplify the Cy3-Ryns probe
Cy3PcomsS1, CAGGAAAATTGGCAGATGGTTTATAG Peors (S. .
. (Fontaine et al.,
thermophilus 2013)
LMG18311)

PMGSHP16sur TTTCTGCAGTTACATTTTGGCATGATGGCT(
C

% Refer to the hybridization target of primers. Uslestherwise stated (between brackets), templatenasomal DNA is fromS

thermophilus LMD-9 WT.
P Restriction sites introduced in primers for clongposes are underlined.

° The sequence in the primer that allows overlappiitly thelox66-P32cat-lox71 cassette is in bold type.
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2.2.  Supplementary Figures

A Supplementary Figure S1.1 Experimental

' [ data used to parametrize the ComRS model.
(A) Kinetics of growth X(t); expressed in cell
mi™; first y axis) and specific growth ratg(¢):
expressed in mifi secondy axis) of WT S
thermophilus LMD-9. 1(t) was calculated from
X(t) using the equation(t) = dX(t)/dt x 1/X(t).

To calculateX(t), ODgoo Of the Romx (CB001),
Peoms (LF121) and Rnr (LF123) WT reporter
strains was measured every 10 min. The mean

Growth (X(t))
(cells mI'") (&)
Specific growth rate (u (f))
(102 min1) (X

0 100 200 300 OD600 values measured at each time (i.e.

B Time (min) mean for the 3 reporter strains) were then
1wt —=Pooms-uxAB [ ° converted in # cells rill by assuming that a
—o— PeomX-1uxAB ODggo unit of 1 = 5 x 18 cells mI* (see

== PcomR-luxAB

DataSheet 2). This conversion wdeduced
form a plating and CFU (colony forming unit)
counting experiment. Culture samples were
taken at regular intervals during growth,
diluted, plated on M17L, and incubated at
37°C until CFU counting. These curves were
used to model growth in system S(B)
Kinetics of specific luciferase activity (RLU
ODgog) during growth of the LMD-9 reporter
strains bearing the transcriptional fusiog.B
luxAB (LF121), Romx-luxAB (CBO0O01) (firsty
axis) and Bmr-lUXAB (LF123) (second axis).
These curves were used to replace theoretical
time-varying production rates of ComS, ComX
and ComR, respectively, in system S2, and to
parametrize the modeled activation terms of
system S1 (see Materials and Method€)
Kinetics of specific luciferase activity (RLU
ODGoo'l) of the LMD-9 ComR reporter strain
encoding a transcriptional.fRs-|uxAB fusion
(strain LF135). This curve was used to
calculate the theoretical time-varying basal
production rate of Com$(t)), ComX (x(t))

and ComR lgr(t)) in system S1 using equation
(14) (see Materials and methods).

All strains were grown in CDML. Each curve
represents the average from three independent
repeats. Curves of panels A, B and C were
adapted from Fontaine et al. (2013).

Specific Lux activity
(107 RLU ODGOD‘1) (meo)

Specific Lux activity
(108 RLU OD600'1) (<)

PcomS-luxAB

Specific Lux activity
(104 RLU OD600'1)

0 100 200 300
Time (min)
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Supplementary Figure S2. Experimental production rates. Kinetics ofexperimental production
rates (expressed in molecules (mol.) tatiin™) of ComS, ComX (firsy axis), and ComR (secoryd
axis). These production rates were deduced fromsiexific luciferase activities driven from
promoters Bms, Poomx, @nd Romgr, respectively (see Supplementary Figure S1B) usmgtion (13).
These experimental production rates were usedplage modeled time-varying production rates of

ComS, ComX and ComR, respectively, in system S#, tanparametrize the modeled activation
terms of system S1 (see Materials and Methodsdtailéd information).

Ctl WT [G22A[L17A|L24A [ F20A
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Supplementary Figure S3.I Efficiency of ComR binding to the promoter regionof comS in
presence of different Comg;.o4 variants. EMSA experiments showing the binding of purified
ComR-Strep to promoter.&s. 150 ng Cy3-Rms probe (encompassing the entirg.k region) was
incubated in the presence (+) or absence (-) dfipdirtComR yp.o-Strep (4 uM) and Com%z4 (0.2
and 2 uM) before separation on a TBE gel underdaraturating conditions. Unmodified (WT) or
modified Com$;.,4 octapeptide containing one alanine substitutionpasition 22 (G22A), 17
(L17A), 24 (L24A) and 20 (F20A) of the full-lengtBomS peptide. These variants (from left to



right) display a decreasing ability to stimulatading of ComR to Bus. Ctl, negative controls; C1:
protein-DNA complex 1; C2: protein-DNA complex 2.
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Supplementary Figure S4.1 Sensitivity analysis of system SIMaximum ComX concentration
(molecules (mol.) celfl) computed when varying a given parameter valugystem S1 within a fold
change interval ranging of 0.1- to 10 times itsgre=d value (0.01 to 100 in panel H). Parameters
were grouped according to their nature or speciie in ODE equations. They descrig® ComS
importation and exportation(B) ComRS complexes formatior{C) the activation of ComR
production, (D) the cooperativity of complex formation (hill coefent), (E) the affinity of
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interactions K, constants)(F) the maximum rate of reaction¥,£x), (G) degradation of modeled
molecular species, ar{t) production of ComR, ComS and ComX due to basadysctionb(t) and
activation (actt)). Parameters and their assigned value in systearé&ssummarized in Table 2.
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No change = ComR*
0

Supplementary Figure S5. Impact of parameter values of system S1 on the mamum ComX
concentration (molecules (mol.) ceff) computed for the simulated ComR and ComS strains.
ComR' (blue surface) and Com@ed surface) strains were simulateditgreasing the maximal basal
production rate of variables ContR@nd ComSj by a constant inducing factor (IF) of 100. Théhe
numerical value of 20 parameters of system S1 wnaisidually varied within a fold change interval
ranging from 0.5 to 2 times its assigned val#g.Numerical value of each parameter multiplied by
0.5 (x 0.5)(B) Numerical value of each parameter multiplied kx 2). Parameters and their values
in system S1 are listed able 2 This figure shows that higher ComX concentratiaresreached in
the ComR vs. ComS cells for each modified numerical value.
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Supplementary Figure S6. Role of DprA in competence shut-offKinetics of specific luciferase
activity (first y axis; RLU ODyg") and growth (secongt axis; Oy of different derivatives of
strain LF121 (carrying the (RsIuxAB transcriptional fusion) grown in CDML medium: WT
(LF121), DprA (LHOO02, clones CI1 and CI2) and Com(KF122).
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