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TABLE S1. Bacterial strains and plasmids used in this study

Strain or plasmid Characteristic(s)® Source or reference

the control of the P, promoter for in-frame T25-X fusions

E. coli
BTH101 F’, cya-99 araD139 galE15 galK16 rpsL1 (STr") hsdR2 mcrAl 1)
mcrB1
TG1 K-12 supkE thi-1 A(lac-proAB) A(mcrB-hsdSM)5, (rimy) 2)
S. thermophilus
LMD-9 Wild type ATCC®
CB007 LMD-9 blpD-blpX::Pcomca-luxAB (3)
CB0072 CBO007 mecA::lox72 3)
CB0053 LMD-9 comX::strep 3)
Plasmids
pBADhisA Ap', ColEl replication origin, contains the arabinose-inducible Invitrogen
promoter Peap
pBADhisA- pBADhisA derivative containing ™ fused to an N-terminal 6His tag ~ This study
ComX
pBAD-ComX-  pBADhisA derivative containing o fused to a C-terminal Streptagll ~ This study
Strep
pBADhisA- pBADhisA derivative containing MecA fused to an N-terminal 6His This study
MecA tag
pBADhisA- pBADhisA derivative containing ClpC fused to an N-terminal 6His This study
ClpC tag
pBADhisA- pBADhisA derivative containing CIpP fused to an N-terminal 6His This study
ClpP tag
pBADhisA- pBADhisA derivative containing CIpE fused to an N-terminal 6His This study
ClpE tag
pGlUDO0855ery  Ap', Em'; pUC18ery derivative. This plasmid was constructed to (4)
assess the natural transformation rate of S. thermophilus strains
puUT18 Ap'; pUC19 derivative containing the T18 fragment of CyaA under (5)
the control of the P, promoter for in-frame X-T18 fusions
puT18C Ap'; pUC19 derivative containing the T18 fragment under the control (5)
of the Py, promoter for in-frame T18-X fusions
pKNT25 Km'; pSU40 derivative encoding the T25 fragment of CyaA under (6)
the control of the P, promoter for in-frame X-T25 fusions
pKT25 Km'; pSU40 derivative encoding the T25 fragment of CyaA under (6)

& Km', Em', and Ap": kanamycin, erythromycin, and ampicillin resistance, respectively.
b ATCC, American Type Culture Collection.



TABLE S2. Primers used in this study

Primer Sequence (5'to 3') ? Target
Primers used for the construction of over-expression plasmids (pBADhisA derivatives)
awl4-mecAatgXhbal CGTCTAGAATGGAAATGAAACAAATAAGC mecA
BD-mecAtermKpnl CGCGGTACCCGGCTCCATTTCGTTGCTTGTAATAC mecA
aw13-comXatgXbal GCTCTAGAATGGAACAAGAAGTTTTTGTT comX
BD-comXtermKpnl GCGGTACCCGGTCTTCTTCATTACATGGATCAAAGTC  comX
aw15-clpCatgXbal CGGTCTAGAATGACGATATATTCAAGAAAA clpC
aw2-clpCtermKpnl AAGGTACCCGCACTACTGTAAAGGTTAATTT clpC
aw16-clpEatgXbal TGTCTAGAATGCTCTGCCAAAACTGTAAC clpE
aw4-clpEtermKpnl TAGGTACCCGGTTGACTTCTTTTAATGCTTC clpE
aw26-ClpPatgXbal CGCTCTAGAATGATTCCGGTAGTTATTGAA clpP
aw27-ClpPtermHindllI GGAAGCTTTTTTAATTGGTTGTTGGTCAT clpP
awl7-comX_STREPatg CGCCATGGAACAAGAAGTTTTTGTT comX::strep
awl8-comX_STREPterm TTAGGTACCTCATTTCTCGAACTGCGGGTG comxX::strep
Primers used for the construction of B2H plasmids
aw44-mecAcix Xbal CGGTCTAGAGAAAGAGGTTGATGAGACTAT mecAciz1
aw46-comXcgsXbal AGCTCTAGAGCCCAATAAGGAGCTAGATATG comXces
aw48-comXN25LKpnl AGGGTACCATACCACTAGCACTAAAGTATTGCCTAAA  comXpas
AGCCTT
aw49-comXN50LKpnl GAGGTACCATACCACTAGCACTAGGAAACTTTTTTAA  comXy1.s0
AAGCTG
aw50-comXN75LKpnl GAGGTACCATACCACTAGCACTCACTTCATCATTAAG  comXyy.7s
TCGATT
aw51-comXN100LKpnl  ATGGTACCATACCACTAGCAGCAATACAAAAGGCAAT comXyi.100
ATCTGA
aw62-comXN58LKpnl ATGGTACCATACCACTAGCAGCCTTATCATCATCTTTC comXyi.sg
TCTAA
aw63-comXN68LKpnl TAGGTACCATACCACTAGCAGCCCTAAACTTAGTTTT  comXyy.gs
AAAGTA
aw66-XbalcomXN50 GATCTAGAGGATTTAGAGAAAGATGATGAT comXpyso-75
aw52-mecAL70LKpnl CCGGTACCCGAATAGTTTCCTCAGCCACT mecA_izo
aw53-mecAL70LXbal ATTCTAGAGAGTGCTAGTGGAGATCTTAAGGAAGACC mecA iy
TTGAT
aw54-mecAN79LKpnl ATGGTACCCATCCACTAGCACTATCTGATTTAGTCAC  mecAyi.7g
AAAAAC
aw55-mecAC100LXbal ATTCTAGAAGTGCTAGTGGATGAAGATTATACTCACT  mecAcing
ATGT
aw73-comXspnAtgXbal GCTCTAGAGATGATTAAAGAATTGTATGAAGAAGTC  comXgpy
aw74-comXspnTerKpnl ~ GCGGTACCGCATGGGTACGGATAGTAAACTC comXspy
aw86- GCGGATCCGATGAAAATGAAACAAATTAGT mecAspy
mecAspnAtgBamHI
aw76-mecAspnTerKpnl  GCGGTACCGCGCCGATTTTTTGCAGATTGAG mecAspy
aw77-comXmutAtgXbal GCTCTAGAGATGGAAGAAGATTTTGAAATTGTT comXyut
aw78-comXmutTerKpnl  GCGGTACCGCTTTTTCCTTAAAATCACTTAATTTTTTA  comXyur
C
aw79-mecAmutTerKpnl  GCGGTACCGCTCCAATCATTTGTAATTCTTGC mecAwuT

& Restriction sites introduced in the primers are underlined.



TABLE S3. Plasmids used for B2H in this study

Plasmid Characteristics * Source or reference
pKNT25-ClpC Piac- clpC-cyaAr ™ kan, CIpC-T25 fusion protein Boutry et al., 2012
pUT18-MecA P\ac-mecA-cyaA® ™% pla, MecA-T18 fusion protein Boutry et al., 2012
pUT18C-MecA Plac-cyaA > 1% _mecA bla, T18-MecA fusion protein Boutry et al., 2012
PUT18-MeCAn179  Plac-MecAni.79-cyaA > 1% bla, MecAy;.7o-T18 fusion protein This study
PUT18C-MeCA i7o  Pac- cyaA > 19 mecA, i bla, T18-MecA, 7o fusion protein This study
pUT18C-MeCAcigo  Prac- CyaA > 1% mecAcioo bla, T18-MecAcqo fusion protein This study
PUT18C-MeCAn110s  Prac-CYaA > 9-mecAyy.103 bla, T18-MecAy; 105 fusion protein  This study
PUT18C-MeCAciy1  Prac-CyaA M -mecAcy,; bla, T18-MecAcyy; fusion protein This study
pKNT25-ComX P\ac-comX-cyaAl "2 kan, o**-T25 fusion protein 3)
pKT25-ComX cgs Plac-CyaAl *2-comXces kan, T25- o g5 fusion protein This study
PKNT25-ComXpy.100  Prac-COMXn1-100-CyaA %2 kan, 6™\1.100-T25 fusion protein This study
PKNT25-ComXpy.75  Plac-COMXyy.75-CyaAl *2 kan, 6™\1.75-T25 fusion protein This study
PKNT25-ComXn1.gs  Prac-COMXny-65-CyaA " kan, 6™\1.65-T25 fusion protein This study
PKNT25-ComXpys5  Plac-COMXny.s5-CyaAl * kan, o™\1.55-T25 fusion protein This study
PKNT25-ComXpy50  Prac-COMXn1.50-CyaAl *2 kan, 6™\1.50-T25 fusion protein This study
PKNT25-ComXpso.75  Prac-COMXnso.75-CyaAl ™ kan, 6™\sq.75-T25 fusion protein This study
PKNT25-ComXyyr  Pjac-comX-cyaA " kan, 6™\ut-T25 fusion protein This study
PKNT25-ComXgpy  Pjac-comX-cyaAl 72 kan, o*spn-T25 fusion protein This study
pUT18-MecAyur Plac-MmecA-cyaA®> ™9 pla, MecAwur-T18 fusion protein This study
pUT18-MecAspy Plac-MmecA-cyaA®> 197 pla, MecAspy-T18 fusion protein This study

& kan, bla: kanamycin, ampicillin resistance. The N or C followed by a number as index indicates the N- or C-terminus and
the number of amino acids from the beginning or the end of the protein, respectively; i.e. MecAN1-79 stands for the first 79
aa, MecAL.i70 for the linker domain (composed of 70 aa) and MecAC100 for the last 100 aa of MecA. MUT and SPN in the
index stand for S. mutans UA159 and S. pneumoniae R6, respectively.
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Fig. S1. Multiple sequence alignment of a selected set of MecA-like proteins from streptococci and
MecA of B. subtilis. Sequence alignment was performed with the PRALINE package
(http://www.ibi.vu.nl/programs/pralinewww/). Conservation is represented by a color code indicated
on the top of the alignment where dark blue and red represent the less and most conserved residues,
respectively. Similarity scores are indicated below the alignments. Above the aligned sequences and in
the scheme of MecA organisation, the domains N, _and N, _ are indicated by a red and a violet line,
respectively, the linker Li by a black line and the domains C,, and C, = by an orange and a green line,
respectively. Black Stars indicate the conserved residue Ejg, and Ejgg involved in MecA-ClpC
interaction in B. subtilis. Abbreviations (Genbank accession numbers): MecA_STH, MecA of S.
thermophilus LMD-9 (YP_819733.1); MecA_MUT, MecA of S. mutans UA159 (NP_720709.1);
MecA_SPN, MecA of S. pneumoniae R6 (NP_358813.1); MecA_BSU, MecA of B. subtilis 168
(NP_389034.1).
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Fig. S2. Predicted structure and protein sequence conservation of ¢* in streptococci (A) Predicted 3D
structure of o* from S. thermophilus. The model was obtained using the LOMETS server
(http://zhanglab.ccmb.med.umich.edu/LOMETS/) with & of E. coli as template structure (PDB
accession number 10R7). 6*y1.100 (homologous to region 2 of sigma70) and o”ces correspond to N
(100 aa, surrounded in light blue) and C (65 aa, surrounded in dark blue) domains of 6™, respectively.
The surface-exposed loop Fs to Ksg is indicated by a black semi-circle. (B) Multiple sequence
alignment of a selected set of o™-like proteins from streptococci. 6*ni-100, 6XC65, and the putative
surface-exposed loop (F4-Ksg) are indicated above the aligned sequences as light blue, dark blue, and
black lines, respectively. Sequence alignment was performed with the PRALINE package
(http://www.ibi.vu.nl/programs/pralinewww/). Conservation is represented by a color code indicated
on the top of the alignment where dark blue and red represent the less and most conserved residues,
respectively. Similarity scores are indicated below the alignments. Abbreviations (Genbank accession
numbers): ComX_STH, ¢ of S. thermophilus LMD-9 (YP_819707.1); ComX_MUT, ¢* of S. mutans
UA159 (NP_722295.1); ComX_SPN, o™ of S. pneumoniae R6 (NP_357607.1).
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Fig. S3. In vitro degradation of MecA and o*. (A) SDS-PAGE with Coomassie blue staining of
equimolar concentrations (0.6 uM) of 6His-MecA, -ClpC, -CIpE, -ClpP, o*-Strep, with or without
ATP, and pyruvate kinase/phosphoenolpyruvate (PK/PEP) ATP regeneration system. Samples were
taken at O (lane 1), 30 (lanes 2 and 3), 60 (lanes 4 and 5), and 120 (lanes 6 and 7) min after adding (+)
or not (-) ATP. (B) Quantifications by densitometry of the relative amount of 6His-MecA (%) using
control lane 1 as 100%.
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Fig. S4. MecA-c* cross-interactions evaluated by B2H on MacConkey indicator plates with cognate
pairs of S. thermophilus LMD-9, S. mutans UA159, and S. pneumoniae R6. STH, MUT, or SPN in the
index of a protein stands for S. thermophilus, S. mutans, and S. pneumoniae, respectively. Red, dashed
red, and black rectangles indicate positive, weak, and negative interactions, respectively. Controls are
surrounded by a grey rectangle; T25 and T18 correspond to the empty vectors pKT25 and pUT18,
respectively.
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