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Supplementary Figure Legends

Fig. S1. Regulatory regions of genes with no gel- shift observed. Electrophoretic Mobility Shift
Assays were performed in the presence of putative regulatory regions of genes under the control of
LutR and purified LutR-Hisg at the indicated concentrations. In each assay, 25 ul total reaction
mixture supplemented with competitor DNA polydldC (1 pg/ul), BSA (1 mg/ml). Promoter region
of the unrelated gene ywbH was used as negative control. Positive and negative controls were run
together with each EMSA employed. For detection, gels were treated with SYBR Green | Nucleic
Acid Gel Stain (1/10.000, v/v) (Roche) and visualized with a UV transilluminator. Each gel-shift
assay was repeated at least two times

Fig. S2. Putative LutR binding motif is displayed as sequence LOGO. Each stack represents a
position in the sequence. The height of the individual letters in a stack is the probability of the letter
at that position multiplied by the total information content of the stack

Fig. S3. Effect of lutR mutation on the expression of spollE. Cells were grown in DSM medium at
37°C and spollE-directed B-galactosidase activity was determined at the indicated times. Time zero
denotes the end of exponential growth thus initiation of sporulation in DSM. B-galactosidase activity
of spollE::lacZ fusion (squares) and its isogenic derivative lutR mutant (spollE::lacZ::cat,
IutR::Tn10::spc) (triangle). Error bars indicate the standard deviation of the mean of three
independent experiments (n=3).



Supplementary Table:

Table S1: Genes that are up (A)- and down (B)- regulated by LutR during early-stationary phase

(ODggo7)
A.
Gene Microarray'H qPCRi EMSA” Function Transcriptional Organisation §
aprX 1.57 2.98(+0.17) - serine protease #aprX ymal ymal #ebrB
atpl 1.19 0.56(+0.03) + ATP synthase subunit |
atpB 1.93 ATP synthase subunit A
atpE 2.02 1.53(+0.15) ATP synthase subunit C #atpCatpD atpG atpA atoH
atpF 1.99 ATP synthase subunit B atpF arpE arpBatpl #
atpH 1.93 ATP synthase subunit delta
atpA 2.01 1.13(+0.10) ATP synthase subunit alpha
atpG 1.91 ATP synthase subunit gamma
bacAT ND + bacilysin biosynthesis protein,
dehidratase
bacB ND isomerase component of — _
bacilysin synthetase # ywfA # bacd bacE bacC bacD
bacC* NR bapllysm biosynthesis | ;-2 ywfG # ywfH # ywfl
oxidoreductase
bacD ND alanine-anticapsin ligase
bacE* NR efflux protein for bacilysin
excretion, self-protection against
bacilysin
ywfG* NR transaminase
ywfH' ND + carrier protein reductase  Of | bacE ywfG # ywfH # ywfl
bacilysin biosynthesis
biow 1.99 1.46(+0.06) - 6-carboxyhexanoate--CoA ligase
bioA 1.38 adenosylmethionine--8_-amin0-7- brol# broB oD hioF biod broW
oxononanoate transaminase
bioF 1.45 8-amino-7-oxononanoate #yraF memi
synthase
bioD 2.06 dithiobiotin synthetase
bioB 0.36 biotin synthase
bslA 3.33 2.70(+0.25) + hypothetical protein yuaC #bsld #yuad publs #
cwlO 2.24 1.70(+0.05) + secreted cell  wall DL-|__
endopeptidase yuel trxB ewl0 #yveD yvel #
czcD* NR 2.25(+0.22) + potassium/proton-divalent cation | )
antiporter yrdR yrdQ #FtrkA czeD #FyrdWN 4
trkA* 1.76 1.02(+0.06) - potassium uptake oxidoreductase
epsD 221 2.63(+0.05) - extracellular matrix biosynthesis
enzyme
epskE 2.08 1.34(+0.31) Glycosyltransferase S —
# sigl yofG eps0 epsN epsM
epsK 1.49 1.10(0.21) - extracellular matrix component e
exporter epsl epsK eps| epsl epsH epsG
epsN 0.79 1.02(+0.01) aminotransferase epsF epsE epsD epsC epsE epsd
epsO 1.79 0.94(+0.05) pyruvyl transferase sir
fabHA 1.87 1.00(0.12) - 3-oxoacyl-(acyl carrier protein)

synthase Il




fabF 1.89 3-oxoacyl-(acyl carrier protein) | comZ 1j=E fabHA fobF #1jaZ
synthase Il
fabHB 3.00 1.98(+0.05) 3-oxoacyl-(acyl carrier protein) | ¥hgE# fabHE yhfC #yhfD yhfE
synthase Il
fapR 1.36 1.16(+0.09) fatty acid biosynthesis
transcriptional factor ) ) )
plsX 1.66 putative  glycerol-3-phosphate | rec fapR plsX fabD fabs
acyltransferase PIsX
fabD 2.42 malonyl CoA-acyl carrier protein | yisC pls¥ fobD fobG acpd #
transacylase T TR £ fus¥
fabG 2.28 beta-ketoacyl-acyl carrier protein
reductase
acpA 2.29 acyl carrier protein FabG acpd #rnc #sme
ftsE 111 1.94(+0.13) cell-division ABC transporter ) )
(ATP-binding protein) yuyB #FftsX fesE #FococB yrpAf
ftsX 1.68 cell-division ABC transporter
gtaC 1.52 2.04(+0.06) integral inner membrane protein | # galT galk gtal ywel ywek
hepS 1.35 0.91(+0.18) Heptaprenyl diphosphate | ___ )
synthase component | #ndk hesT menH hepS merE
hepT 1.52 Heptaprenyl diphosphate — .
synthase component 11 merd #hbs #spolVA#
ndk 1.37 1.01(x0.24) nucleoside diphosphate kinase
(purine nucleotide biosynthesis)
lip 2.38 2.65(+0.09) secreted alkaliphilic lipase #imrE lmrd yecl #lip #yest #
murg* ND 2.02(+0.05) UDP-N-acetylmuramoyl-L-
alanyl-D-glutamyl-
meso-2,6-diaminopimelate
synthetase # spoVD murE mral murD #
mrayY 1.45 1.20(+0.06) phospho-N-acetylmuramoyl- p———
pentapeptide-transferase '
murD 1.53 UDP-N-acetylmuramoy|-L-
alanyl-D-glutamate synthetase
pksD 19 1.44(+0.06) enzyme involved in polyketide
synthesis
pksE 1.59 enzyme involved in polyketide
synthesis
acpK 1.77 acyl-carrier protein
pksF ND malonyl-ACP decarboxylase . . . . .
phsd # pksEB pksC pksD pksE
pksG 2.10 1.42(+0.18) acetyl-S-AcpK beta- | — . . . .
ketothioester polyketide | 3¢PK pksE #pksG pksH prsl
intermediate transferase iz, Jr plesl plaMpkel pksk #
pksH 0.42 enzyme involved in polyketide | . ~ ——
synthesis pksS ymzE
pksl* 0.36 enzyme involved in polyketide
synthesis
pksJ 2.73 4.14(+0.01) polyketide synthase of type |
pksL 3.95 6.19(+0.06) polyketide synthase of type |
pksM 2.17 polyketide synthase
pksN 2.96 polyketide synthase of type |
pksR 2.46 polyketide synthase
ppsA* NR plipastatin synthetase
ppsB 11 1.09(%0.18) plipastatin synthetase #PpsE opeD ppeC ppsB ppsa #
ppsC* NR plipastatin synthetase
ppsD 1.24 plipastatin synthetase
ppsE 2.42 plipastatin synthetase




pyrR 2.52 2.79(+0.32) bifunctional pyrimidine
regulatory protein PyrR uracil
phosphoribosyltransferase # pyrR # pyrP FpyprE pyrd
pyrP* NR 3.48(+0.18) uracil permease
pyrB 1.37 4.34(+0.01) aspartate  carbamoyltransferase
catalytic subunit
pyrC 1.89 Dihydroorotase
pyrAA 2.31 5.85(+0.20) carbamoyl-phosphate synthetase | # myrRE # wpprP # pprE pprec
(glutaminase subunit) vy =7 =2 5 e
pyrAB 2.00 carbamoyl-phosphate synthetase PYTAS PYPAS PYTR YIS YT
(catalytic subunit) pyrE #oysH
pyrkK 0.85 dihdrooratate dehydrogenase
pyrD 1.32 dihdrooratate dehydrogenase
(catalytic subunit)
pyrF 121 orotidine 5'-phosphate
decarboxylase
pyrE 1.08 orotate phosphoribosyl
transferase
rnc 2.41 1.64(+0.03) ribonuclease |11, cleaves both 5'-
and 3-sites of the small
cytoplasmic RNA precursor - . .
sme 1.42 chromosome condensation and | 8c@4 #rne Fsme #fist # ylgh
segregation SMC ATPase
ftsy 1.08 signal recognition particle
rplJ 1.69 3.42(%0.30) 508 ribosomal protein L10 _ _ _
o= . ; i
rplL 1.66 50S ribosomal protein L7/L12 s ) rplk rpld # rpl] reil #
ybxB
sdpA 1.26 1.08(+0.22) sporulation delay protein-export
of killing factor . . .
sdpB 2.2 1.68(+0.08) Sporulation  delay  protein- | ¥¥aV sdpd sdpE sdpl #
exporter of killing factor SpbC
sdpC 0.61 killing factor SdpC
spollET ND serine phosphatease #=pollE yabs yabT yacA hprT
tapA 0.96 2.65(+0.06) lipoprotein for biofilm formation | _
il simR A 7
sipW 212 1.42(+0.14) type | signal peptidase sl s #4 tasd sipl taps
/gzl7 yqsE
tasA 1.50 2.65(+0.17) major biofilm matrix component rasm e
tig 1.68 1.11(%0.01) trigger factor (prolyl isomerase), _
catalyze in vitro protein folding; | #1ond #lonE clpX g ysod #
essential  for growth under
starvation conditions
tsf 1.69 1.31(%0.53) Ts elongation factor
pyrH 1.52 1.74(+0.15) uridylate kinase T30 yixlreaB fisf pyrE frr £
frr 1.55 1.11(+0.08) ribosome recycling factor
ydjM 2.33 hypothetical protein ] ) o
FydyL pdjM #ydgN #ydj0
ydjN 1.48 hypothetical protein PR FATE T YA T
yhdN ND aldo/keto reductase yhdN #plsC #yhdP yhdQ yhiR #
plsC 1.49 1.05(x0.14) 1-acyl-sn-glycerol-3-phosphate
acyltransferase (lipid
metabolism)
yhfE 1.63 3.65(+0.04) putative endoglucanase ) . ) )
. . # fabHE yhfC FyhfD vhfE yhfF
yhfF 1.40 2.18(+0.09) hypothetical protein fa YRFCZyRFD yRFE yhE
+
yjcM 1.48 hypothetical protein # ek yjcl #yjeM yjeN #yje0
yIxM 1.32 hypothetical, DNA-binding

protein




ffh 1.51 2.91(+0.04) signal recognition particle-like | ¥ne #zme fes¥ #ylgByixM ffh#
(SRP) GTPase
yokD NR 2.65(+0.25) aminoglycosideN3'- #yokF yokE #yokD yokC
acetyltransferase
yqgA 1.80 hypothetical protein yogCvggl #yogAvgfZ yaf¥ #
ygxl 1.31 hypothetical protein . o
. . Fyqsl vael vaoF Fyax] ygxI
ygxJ 1.78 hypothetical protein
yukE 1.46 1.29(+0.06) hypothetical protein
yukD 0.85 Putative bacteriocin
yukC 1.75 hypothetical protein # yueD yueC yueB yukd yukB
yukB 0.46 hypothetical protein yukC yukD yukE yukF #
yukA 1.48 hypothetical protein
yueB 0.6 Bacteriophage SPP1 adsorption
protein
YVCA* NR 1.56(+0.01) Lipoprotein yrol #yrzd yock yred #Fhusl
yybN 1.76 2.05(+0.24) hypothetical protein
yybM 0.87 integral inner membrane protein | yybx # pyba yybL yyhE yyh
yybL 1.52 1.23(x0.12) integral inner membrane protein | yybr yybH yybé #yybE
yybK 1.73 integral inner membrane protein
yybJ 1.52 ATP-binding cassette protein
yydF ND biactive peptide eliciting cell
envelope stress sensed by the
LiaRS TCS . . . .
yydG 1.93 1.68(+0.09) putative AdoMet radical enzyme | #¥¥df vyl yydH yydG yydf
yydH 0.62 membrane-embedded protease oo
yydl 0.51 YydlJ: an ATP-binding cassette
(ABC) transporter
yydJ 0.73
B.
Gene Microarray gPCR? Function Transcriptional Organisation ¥
abh* NR -4.57(+0.28) transcriptional  regulator  Of | #ykpC mreBH abh #kinC ykad
transition state genes (AbrB-like)
acoA -1.57 -3.07(x0.22) acetoin dehydrogenase El
component (TPP-dependent alpha ) )
subunit) # ¥ M ¥l # acod acoB acol
acoB -1.54 acetoin dehydrogenase BEll— ,—=——=
component (TPP-dependent beta acol #acol sspH #
subunit)
acoC -1.56 branched-chain alpha-keto acid
dehydrogenase subunit E2
acoL -1.36 dihydrolipoamide dehydrogenase
aprk -2.35 -3.07(+0.91) extracellular alkaline serine | #yhfM vhifN #+aprE vhfo vhfP #
protease (subtilisin E)
argC -1.63 -1.98(+0.22) N-acetyl-gamma-glutamy|-
phosphate reductase
argJ -1.89 bifunctional ornithine
acetyltransferase/N-
acetylglutamate synthase protein —— —
argB -2.08 acetylglutamate kinase yie¥ yieZ $argC arg] argB argD
argD -2.13 acetylornithine aminotransferase | “%7 #3758 argF #1)=C




carA -2.22 carbamoyl phosphate  synthase
small subunit
carB -2.15 carbamoyl phosphate  synthase
large subunit
argF -2.16 ornithine carbamoyltransferase
argG -1.68 + argininosuccinate synthase #yezD argH # argG# moal #
argH -2.04 argininosuccinate lyase ackd #
bceA ND -2.68(+0.32) + bacitracin ABC efflux transporter|
ATP-binding protein # yetB yted # boeB boed yisB
bceB ND -3.77(x0.06) llaaz::(;lltgracm export permease protein TieA #yerF
CitA -1.50 -2.20(+0.30) - citrate synthase 1 #C1tR citd yhdF # yhdG #vhddH #
citB -1.38 -2.21(+0.21) - aconitate hydratase #cotM sspP sspﬂ?c&" #ynelN
glnR -1.31 -0.73(x0.10) + transcriptional regulator (nitrogen ) )
metabolism) spoVi #ynbd ynbB ginR gind #
glnA -1.19 glutamine synthase
gltA -1.31 -2.04(+0) + glutamate synthase (large subunit) ] ] ] )
wof A yogd # gith gled gltC
gits -1.45 Glutamate synthase [NADPH] | 7 Yo/ 994 # gle5 gled glec #
small chain prof prol
iSpA -2.01 -1.68(£0.22) + intracellular serine protease #metE #1spd ykoB #vkoC ykoD
lial -1.65 -1(x0.05) + putative transmembrane protein
liaH -1.78 similar to phage-shock protein
A(PspA) of E. coli
liaG -1.31 putative membrane-anchored | [iaR ltas [taF ltaG liad lal #
hypothetical protein o] oo
liaF -1.05 membrane protein yva] #yvq
liaS -1.02 LiaRS: two component regulatory
system
liaR -0.85
msmR -1.48 -1.43(+0.27) + transcriptional  regulator  (Lacl | hiol # yeaFf mesmR msmE amyD
family) -
msmE -1.51 multiple sugar-binding lipoprotein | &m¥C mela #
pbpE ND -3.44(x1.13) + penicillin-binding  protein ~ 4* ]
(spore cortex) #rack pbpE sacE # yveE #
racX ND amino acid racemase
rapl* -1.84(NR) + response  regulator  aspartate | - . o
phosphatase vddE rapl phrl #yddM #yddN
phri* NR phosphatase Rapl regulator
sigW ND -4.31(+0.01) - RNA polymerase sigma factor ) )
sigW trnSL-GIn2 #s1gW vbhbM #£vhbP
ybbM ND hypothetical protein
trpE -1.9 -1.26(+0.05) - anthranilate synthase component |
trpD -2.1 anthranilate
phosphoribosyltransferase
trpC -2.62 indole-3-glycerol-phosphate #aroE tyrA hisC trpA trpB
synthase S —
trpF -2.22 N-(5'-phosphoribosyl) anthranilate | fr#F trel trpl trpk areH
isomerase
trpB -2.00 tryptophan synthase subunit beta
trpA -1.04 tryptophan synthase subunit alpha
ybfO -1.76 -1.08(+0.06) + hypothetical protein; similar to ) ) ) ) )
erythromycin esterase pod yBFN #3bf0#ybfPybfQ #
ybyB -1.48 hypothetical protein Fybx! cypC #ybyE ybeC #glpg
yceC -1.00 -0.88(+0.06) + putative stress adaptation protein




yceD -1.44 putative stress adaptation protein )
. . . podl yoed reeB yreC yeeD
yceE -1.39 putative stress adaptation protein Fyeal yoed # yoeb yeeC yee
. . reeE yoeF yoel yrel #ycel
yceF -1.73 -1.38(+0.08) putative stress adaptation yeek yeeF yoeG yeeH fyce
transporter
yceH -1.43 putative stress adaptation protein
yneN -1.41 -1.04(+0.19) + putative membrane-bound protein ggpgr.:s' #yneN szpN tip #
with a thioredoxin-like domain
yotH -1.80 hypothetical protein Yotl yotH yotG yotF yotE yotC
yuaF -1.72 -1.12(+0.09) + membreane integrity integral inner )
membrane protein yua] # yual floT yuaF yuaE #
floT -1.46 putative flotillin-like protein Tual #
yual -1.62 putative acetyl-transferase

Genes in an operon are grouped together
¥ Numbers indicate the log 2 transformed expression ratio’s.

Numbers indicate the log 2 transformed expression ratio’s. (The mean of minimum three
independent replicate experiments is given and standart deviation of the mean is shown in
paranthesis),
¥ transcriptional organization retrieved from http://genolist.pasteur.fr/SubtiList/, “#” indicates

the termination sites
* A (+) indicates that a gel retardation was observed

* Bayes P value higher than acceptable value (>0.01)

NR no reproducible data obtained

ND no differential expression observed

T Expression profiles were elucidated by lacZ-fusion analysis

B



http://genolist.pasteur.fr/SubtiList/

Supplemantary Figures
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Supplementary Methods:

Detailed information about the results of EMSA analysis performed in the presence of both
LutR and SinR

It has been previously suggested that LutR and SinR seem to act cooperatively to repress lutABC
(Chai et al., 2009). To analyze the overlap between LutR and SinR DNA targets, we performed
EMSA with the addition of either or both proteins to given promoters. As a first step, we analyzed
the interaction in the case of the IutA promoter. As shown in Fig. 5, an apparent mobility shift was
observed only at the highest LutR concentration tested (4 uM): neither 2 nor 3 uM LutR alone was
able to produce a detectable mobility shift, but the presence of 3 uM SinR, which by itself had not
shifted the DNA probe, greatly stimulated the binding capacity of LutR, almost all of the DNA probe
was shifted even at 2 uM LutR. Consistently, only 4 uM SinR alone was able to produced a
detectable shifted DNA complex, but its binding was stimulated by the presence of 3 uM LutR,
almost all of DNA probe was shifted at 2 uM SinR, which itself had not shifted the DNA probe. On
the other hand, neither LutR nor SinR alone, nor a mixture of them was able to shift the control DNA
probe (the regulatory region of the unrelated ywhB), at all of the protein concentrations tested. These
results elucidated not only the specific interactions of SinR and LutR with the Py but also the
cooperative nature of their interaction. Besides the lutABC operon, tapA operon and aprE gene were
previously known to be under direct control of SinR and were found in our study to be directly
regulated by LutR. Under light of these findings, we then wondered whether SinR would interact
with the regulatory regions of all or only some LutR-target genes and it could stimulate the LutR
binding capacity for those genes. For this, EMSA analysis described above were performed with the
regulatory regions of all of the LutR-target genes identified in our study. Interestingly, as shown in
Fig. 5, SinR was capable to interact with the regulatory regions of all of the LutR-target genes tested,
but they exhibited variations in the nature of their interactions. Both LutR and SinR apparently
stimulate each other’s binding to the regulatory regions of lip and bslA. As an example, only 4 uM
SinR alone could shift the regulatory regions of lip, but in the presence of 3 uM LutR which itself
had not shifted the DNA probe, almost all of the DNA probe was shifted even at 2 uM SinR, which
itself had not shifted the DNA probe SinR. Similarly, in the presence of 3 uM SinR, even 2 uM
LutR, which itself had not shifted the DNA probe, shifted all of the DNA probe. Besides to
cooperative interactions, they exhibited additive or simultaneous binding to the regulatory regions of
acoA, aprE, atpl, bacA, bceA, czcD, cwlO, ftsk, gInR, gltA, hepS, ispA, liaA, msmR, mraY, pbpE,
pPpsA, pyrB, pyrR, rapl, sdpA, tapA, ybfO, yceC, ydjM, yneN, yhfE, ywfH, yuaF, yukE, yvcA, yokD,
yydF, yybN. In these cases, both LutR and SinR alone was able to produce a mobility shift with the



regulatory regions. Addition of increased amount of LutR in the presence of fixed amount of SinR or
addition of increased amount of SinR in the presence of fixed amount of LutR resulted in an
additional retardation in the electrophoretic mobility of SinR-bound or LutR bound-DNA probes,
suggesting a co-binding to these regions without promoting each other’s binding activity.
Interestingly, in the case of the spollE gene, LutR apparently stimulated the binding capacity of SinR
while SinR did not affect the binding capacity of LutR which itself had produced a mobility shift at
all concentrations tested in a concentration dependent manner. SinR alone was not capable to
produce a mobility shift at 2 or 3 uM protein concentrations even it produced at 4 uM concentration,
but in the presence of 3 uM LutR, resulted in an additional retardation in the electrophoretic mobility
of LutR bound-DNA probes. Specific inhibition of sporulation stage Il genes: spollA, spollE and
spollG by SinR had been reported previously (Mandic-Mulec et al., 1995) that provides an in vivo
support for the in vitro interaction of SinR with the spollE regulatory region detected in this study.

Mandic-Mulec, 1., Doukhan, L. & Smith, I. (1995). The Bacillus subtilis SinR protein is a
repressor of the key sporulation gene spoOA. J Bacteriol 177, 4619-4627.

Detailed information on the DNA-microarray analysis

Total RNA isolat ed from all samples using the Macaloid/Roche protocol (van Hijum et al., 2005).
10-20 pg of total RNA was first reverse transcribed into cDNA with the Superscript 111 Reverse
Transcriptase kit (Invitrogen) and labeled with a Cy3- or Cy5-monoreactive dye (GE Healthcare,
Amersham). Purification of CyDye labeled cDNA was executed using NucleoSpin Extract Il
columns (Machery Nagel). Concentrations of Cy3 and Cy5 were expected to be at least 0.5 pmol/ul
in a total volume of 50 ul. The labeled and purified cDNA samples were hybridized to
oligonucleotide microarrays in Ambion Slidehyb #1 buffer (Ambion Europe Ltd) at 48 °C for more
than 16 hours. The arrays were constructed as described elsewhere (van Hijum et al., 2003a).
Furthermore, slide spotting, slide treatment after spotting and also slide quality control were done as
before (van Hijum et al., 2005). Following hybridization, slides were washed for 5 min in 2x SSC
with 0.5% SDS, 2 times 5 min in 1x SSC with 0.25% SDS, 5 min in 1x SSC 0.1% SDS for the
removal of hybridization buffer and unbound cDNAs. Finally slides were dried by centrifugation (2
min at 2000 rpm) and scanning of the slides was performed in a GenePix 4200AL Microarray
Scanner (Axon Instruments, CA, USA). Fluorescent signals were quantified using ArrayPro 4.5

(Media Cybernetics Inc., Silver Spring, MD). Following the acquisition of expression data,



expression levels were processed and normalized with Micro-Prep which is a helpful software tool
that enables scientists to handle microarray data and transform raw data into processeable Excel data
through avoidance of inconsistencies (van Hijum et al., 2003b). Then the expression difference ratio
of the lutR mutant and wild type PY79 strains during stationary growth were further processed using
the Cyber-T tool, which is a software program that works on a t-test variant combined with a
Bayesian statistical framework (Baldi & Long, 2001). Parameter use in the Cyber-T tool was
followed as recommended, giving 2 as ‘minimum non-zero replicates’, a ‘sliding window’ of 101

and a confidence value of 10. Accepted Cyber-T (Bayes) p value was set to 0.01.
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Primers used in this study

abh forward 5’ gat gaa tta ggc cgc att 3’

abh reverse 5’ ggc ttg aat ttc ttc gag 3’

abh EMSA forward 5’ gtc aat ccc gat ttc agt tga 3’
abh EMSA reverse 5’ gac aat gcg gcc taa ttc atc 3’
acoA EMSA .forward 5’ggc ggt att gga tat gtc aaa 3’
acoA EMSA . reverse 5’gta cat cca cag cgc ttt ttc 3’
acoA forward 5’ ctg gag atc agg ggc ttt 3’

acoE reverse 5’ aca gcc ttt ggc gat aca 3’

acpA EMSA forward 5’ cgg ttt aac caa atc ttc tgc 3'
acpA EMSA reverse 5’tac gat gat ttt cgt tac acg 3’
aprE EMSA forward 5’atc cat tgt tct cac gga agc 3’
aprE EMSA reverse 5’cgc aaa caa caa gct gat cca 3’
aprE Forward 5’ gcg ttc agc aac atg tct 3°

aprE Reverse 5’°cac ata tgc aac gct cgg 3’

aprX EMSA forward 5’ gcc ggatcc ctg tct cac aat aat cgt tct 3’
aprX EMSA Reverse 5’ cgg gaa ttc cca atc tag ctt gtg agc att 3’
aprX F 5’ tgg act cct tgc ttc ttg 3’

aprX R 5’ tgc tga agg agt aac ctc 3’

argC EMSA forward 5’ggc ttt ctc gct gac ttt ttc 3°
argC EMSA reverse 5’tcc tgt age acc tac aat tcc 3'
argC forward 5’ agc gag ggt tat cct cat 3’

argC reverse 5’ cag atc acc tga cag atc 3’

argG EMSA forward 5’°caa tca tgt cga gag caa ctg 3’
argG EMSA reverse 5’acc tcc tga gta tge taa tac 3’

argG forward 5° gag ggc aaa gat ttg gca 3’



argG reverse 5’ acg aac ctg gtc att tcc 3’

atpA reverse 5’acc aac agg aac ctc cat 3’

atpA forward 5’gtc atc caa gtc ggt gac 3’

atpE reverse 5’gaa tgc gat aac gac agc

atpE forward 5’gca gct geg att gca att 3’

atpl EMSA forward 5’- gcc ggatcc tca tgt gtc ttg tag cag cgc-3°
atpl EMSA reverse 5°- cgg gaattc cat tct tct gac gag cag taa-3’
atpl forward 5’ ttg gca gtg tat gta ctg ggt-3°

atpl reverse 5’ cgg gaa ttc cat tct tct gac gag cag taa-3’
bioW EMSA forward 5’aca ggg agc tgc tga ttg cta 3’
bioW EMSA reverse 5’°cat tga agc cct cat tct gac 3°
bioW forward 5’gtc aga atg agg gct tca 3’

bioW reverse 5’ cac agg caa tgg ctg aat 3’

citA EMSA forward 5’gcc ttc atc agt cag ctg gat 3’
citA EMSA reverse 5’aca tgt aat tcc ctt taa tcc 3’

citA forward 5’ agc ttt gaa gaa gcg get 3’

CitA reverse 5’cgg atg gaa tgt gta cgt 3’

citB EMSA forward 5’cgt ttt caa tat agc cgg cge 3’
citB EMSA reverse 5’cgc ttg gaa aac gtc ttt tga 3’
citB forward 5 aag gtt tcg aag ctt cct 3’

citB reverse 5’ cag tga agc cag atc tac 3’

czcD forward 5’ tct gat gca ggce cat atg ctg 3’

czcD reverse 5° aag cat gee ggt tgt tge tac 3°

czcD EMSA forward 5°ttg tag ttg aat act acc ctc 3’
czcD EMSA reverse 5’tgc tcc ttc att atg att gtg 3’

fabD EMSA forward 5’ctg gaa ggc tct geg ttg tca 3’



fabD EMSA reverse 5’tga tcc ctg acc cgg gaa taa 3’
fabHA EMSA forward 5’cgg gct tga ttt gat caa gag 3’
fabHA EMSA reverse 5’acg tcc aac acc aag tat tcc 3’
fabHA forward 5’ gac gag tgg att cgt aca 3’

fabHA reverse 5’ gcc gag ttg ttc ttg aat 3’

fabHB EMSA forward 5’gca gta cat aaa cat gaa cgc 3’
fabHB EMSA reverse 5’ata ggt gcc gat age tgt aat 3’
fabHB forward 5’ gaa tgg atc gtt cag cge 3’

fabHB reverse 5’ gct ttc cca gcc gaa ata 3’

ftfh EMSA forward 5’tat cag tcg ttg ttg acg tca 3’

fth EMSA reverse 5’tcg gtc ggc taa tcc ttc aaa 3’

fth forward 5’ atg atg cgt gag gtc cgt ctt-3’

fth reverse 5’ aac ttt aat gac ctg ctg gee-3’

frr forward 5’ tat tac gga gcg cag aca 3’

frr reverse 3’ccg tct ctc ttc tgt tag 3’

ftsE EMSA forward 5’taa aaa cgg ccg cgg caa tat 3’
ftsE EMSA reverse 5’gcc gtt cgg ata ggc ttt ata 3’
ftsE forward 5’ tat gtt gtt ggt ccg age 3’

ftsE reverse 5’°cac ttc aag ggc aaa tge 3’

gInR forward 5’ cca gcc aga agt gaa gga 3’

glnR reverse 5’ tct cag ttc gtc atc gga 3’

glnR EMSA forward 5’tacatgcctggatacgaggat 3’
glnR EMSA reverse 5’tgg aaa taa agg cat tga gcg 3’
gltA EMSA forward 5’gat att tct ccc ttc acg ctc 3’
gltA EMSA reverse 5’acg gta gag acc ttg agc ttt 3’

gltA forward 5’ atc ggc cta tat gca cac 3’



gltA reverse 5’tcc tac ccc gta acg ttc 3’

hepS EMSA forward 5’gcc gtt gag gac gga gtg aat 3°
hepS EMSA reverse 5’gtt cag att ggc taa agt tcc 3’
hepS forward 5° gcg aag cat att tct gcg 3’

hepS reverse 5’ gag aag agt caa ttg gcg 3’

iSpA forward 5” aag gcg cca gaa atg tgg 3’

iSpA reverse 5’ agc tge aat tgt tcc gge 3’

ispA EMSA forward 5’act gtt gca tta tgt agg gecg 3’
ispA EMSA reverse 5’cac ata cgg gat caa gcg gat 3’
lip EMSA forward 5’aat ggt gtc gtc aca cca aac 3’
lip EMSA reverse 5’tac aag tgc aat gat cct tct 3’

lip forward 5’ gtc gtt atg gtt cac ggt 3’

lip reverse 5’ cat gct gtg age gac aat 3’

murE.EMSA forward 5’gat acg cgt gta ttt gac tga3’
murE.EMSA reverse 5’ggt tgt taa gta tgt aag cag 3’
murE.forward 5’ gtc gat gtg aat gtt cct 3’
murE.reverse 5’ agg aag tgt ttc gtc tcc3’

mraY forward 5’gga ccg aaa tca cat cag 3’

mraY reverse 5’gcg ctt cat gac aac ctt 3’

msmR EMSA forward 5’aat gtc tca aca ctg att ggc 3’
msmR EMSA reverse 5’gga aac ttt agc ttt caa ggc 3’
msmR forward 5 ctt tct gtt gcg ggc gaa 3’

msmR reverse 5’ ccc ttt ccg aat gga aga 3’

ndk forward 5’ gtc caa cgt cag ctc att 3’

ndk reverse 5’ cag ctg tct cgt cac ttc 3’

pbpE EMSA forward 5’gat tgc aac tgg tct att ttc 3’



pbpE EMSA reverse 3’taa cgt ctg aag atg ctt tct 3°
pbpE forward 5°- cag ttt aac ggg acg gtt-3’

pbpE reverse 5’-ctg ata cgg aaa acc ggg-3’

pksD EMSA forward 5’aac cat cgc tcc cac atc tag 3’
pksD EMSA reverse 5’ata gta ttg gga acc ttg ccc 3’
pksD forward 5’ cga atc ggc aca tcc att 3’

pksD reverse 5’ cca gac tga tcc caa tac 3’

pksG EMSA forward 5’gaa tta aag gcg ctc cgt gca 3’
pksG EMSA reverse 5’att cat cgc ttc tat tcc gge 3°
pksG forward 5’ ctt gat gtc atg gag ctg 3’

pksG reverse 5° gtt gcg gtt gag acc taa 3’

pksJ forward 5’ ccg get cca tta gee gtt 3°

pksJ reverse 5’ tcc cgt act gee tga agt 3’

pksL EMSA forward 5’agc gec get ttg tee cat ttt 3°
pksL EMSA reverse 5’°ctt ttt cac gtt aga cct cca 3’
pksL forward 5’ aag gct gac atg cac gca 3’

pksL reverse 5’ caa atg att ggc acc cac 3’

ppsA EMSA forward 5’caa tta gaa gaa tga tgc aca 3’
ppsA EMSA reverse 5’ttg ggc atg ggt taa aga ata 3’
ppsB forward 5’ aat cta tgc gtc gac tcg 3’

ppsB reverse 5’agc atc aat cag cgt ctg 3’

pyrAA forward 5’tct tac tgc gga cag atc 3’

pyrAA reverse 5’ atc aat tcc ctg gag tcc 3’

pyrB EMSA forward 5’cag tta tcc ttg tca tcg gtg 3’
pyrB EMSA reverse 5’agt gct aag ttc act cat cgt 3’

pyrB forward 5’ttc gaa ccg agc acg aga 3’



pyrB reverse 5’ ctg gct gac aag ctc ttc 3’

pyrH forward 5’atc gct gag ctt gaa gtc gaa 3’

pyrH reverse 5’gga tgt ttg cac tct gga 3’

pyrP forward 5’gtc gga atg agt cct get 3’

pyrP reverse 5’ caa taa gga aat cag ccc 3’

pyrR EMSA forward 5’ctt taa tgg cca acc gct tca 3’
pyrR EMSA reverse 5’cag cgc ccg tct aat tge ctg 3’
pyrR forward 5’agg att gct cac gaa atg 3’

pyrR reverse 5’ tac cgg aat atc tgc acc 3’

rapl EMSA forward 5-gca gtc tgg att gtt tgg gta-3’
rapl reverse 5’-cgt gac taa gtc gta cgg aat-3’

rapl BamHI reverse 5’ cgg gga tcc ttc agce tat tcg ata age 3°
rapl HindIII forward 5° gcc aag ctt ttg cgg ggt gtt ttc tta 3°
rnc EMSA forward 5’taa cga aaa tca tcg tag atc 3’
rnc EMSA reverse 5’ttt atc ttt ata atg tga gtg 3’

rnc forward 5°-caa gaa cgg att tcg gtt cac-3’

rnc reverse 5’- cct ttc att atc ttc ata cgg-3’

rplJ forward 5°-cgc gga ctt aac gtt tct gaa-3’

rplJ reverse 5’-aag ctc agc ttg ttc aac cgc-3’

sigW forward 5°- gcg gac atc gta gat att-3’

sigW reverse 5’-aga ata cat ggt caa gcc-3’

sipW forward 5’°- tca gtt ctg tca ggt tcg atg-3°

sipW reverse 5’-aac aat tct gtg ggt gac cgc-3’

spollE EMSA forward 5’tac ggt tca tac ccg tga ggt 3’
spollE EMSA reverse 5’tgg ccc gtt cac tct tct ttc 3°

tasA forward 5’-aag ccg gga gat aag ttg aca -3’



tasA reverse 5°-Ctg gct gag gaa atc ttc tgg-3°

tig EMSA forward 5’tta cga gat gca cgg gat tga 3’
tig EMSA reverse 5’cgt taa aac gec tte gtt gec 3’

tig forward 5°- caa gtt tca att cct gga ttc-3°

tig reverse 5°- agg gta ttc tac agg aag agg-3’
trkA(czcO) EMSA forward 5°tgg tct atc aca agc gga ttg 3’
trkA(czcO) EMSA reverse 5’ttg acc agc ccc gat tac tat 3’
trkA(czcO) forward 5’ ata gta atc ggg get ggt 3’
trkA(czcO) reverse 5’ tce ttc aag atg cat tcc 3’

trpE EMSA forward 5’gac aga tgt ccc tca gga tca 3°
trpE EMSA reverse 5’gct gtc ctc taa aaa tgc gga 3’
trpE forward 5’ gag aag ctt gac agg gag 3’

trpE reverse 5’ agg aat gcc aag ctc agg 3’

tsf EMSA.forward 5’cat ccc tat cat cgg tat cgt 3’

tst EMSA reverse 5’cat gcc cge gec agt ttt ttc 3°

tst forward 5’ gcg tta act gaa act gac gga 3’

tsf reverse 5’ tgc aag aag gtg gtc age taa 3’

ybfO EMSA forward 5’cga gaa gtg tgc tgg ccg atc 3’
ybfO EMSA reverse 5’cag cgg cag ggt cat tct cac 3’
ybfO forward 5 gaa cga cat gca cag cct 3’

ybfO reverse 5° atc agg aaa gcc gga ttc 3’

yceC EMSA forward 5°tgc tta aat gaa tca aaa ggc 3’
yceC EMSA reverse 5’atc aat tcg ttg acc ttt ttc 3’
yceC forward 5’ aaa ttg atg gtc ggt ctc 3’

yceC reverse 5’ cag gtt gtc gee tgt atg 3’

yceF forward 5’ ggt ttg atc ggt tcc ctt 3’



yceF reverse 5’cac ctt gat cca cca gaa 3’

ydjM EMSA forward 5’aaa ggg tct cgc aca cte ttt 3’
ydjM EMSA reverse 5’tcc tac taa gat aaa age ggc 3’
yhdN EMSA forward 5’°gct gtg atc ata gga gtg aat 3’
yhdN EMSA reverse 5’ggc ttc tat tce tgt atc tge 3°
yhdO forward 5” atc gcg tgt aca cat tcc 3’

yhdO reverse 5’ cgg cgt ttt aat act gct 3’

yhfE reverse 5'-tcc cga ggc ggt ttc aat ttg-3°

yhfE forward 5’-gaa acg gtt cgg aac cac aag -3’
yhfE EMSA forward 5 ggg tca tca gaa tat ttc tga 3’
yhfE EMSA reverse 5’aat gag ctc cat cgt ttt acg 3’
yhfF forward 5°- ctg att cag cag atc ctt gcc-3

yhfF reverse 5’-aat tcg gtc tcc att gcc ctc-3°

ylpC EMSA forward 5’aaa caa agc gga atg ccg gaa 3’
ylpC EMSA reverse 5’ttc ctg geg ttc tct ctt att 3°
ylpC forward 5’ gat gaa gaa cta gcg ggt 3’

ylpC reverse 5’ aat gga tat cgc ctg atc 3’

ylxM EMSA forward 5’ tgt ccg taa ttg att tta ccg 3’
ylxM EMSA reverse 5’ cag ata att cat tct cgt tgt 3’
yneN EMSA forward 5°tgc gga tac act cgg ctt aac 3’
yneN EMSA reverse 5’cat gat aag cag gat ccc tge 3’
yneN forward 5’ gtc ggt tat acg gga tgg 3’

yneN reverse 5’ ttg cag ctt ttc cat cge 3’

yokD forward 5’aat ggt gga gct gtt gc 3’

yokD reverse 5’ ggc tgg cat act ttc tct 3’

yokD EMSA reverse 5’tgg aaa agt tgt act ttc aac-3’



yokD EMSA forward 5’gta gct ata cta aga gag caa-3’
yqxM forward 5’ gcc gca ata tgc tta caa-3’

ygxM reverse 5’ctt aag ttt ctc acc tgt-3’

yqxM EMSA forward 5’gtg cca aag acg aga aga gat-3’
ygxM EMSA reverse 5’ctt cgc ctt ttg ctg att gtg-3’
ytsC forward 5’°- ggc gaa ttc gtc agt att-3’

ytsC reverse 5°-gat cga taa agg cag aag-3’

ytsC EMSA forward 5’tcc aaa aga tgt acc gcg tat-3’
ytsC EMSA reverse 5°ctg ttt att cag ctt gtt tcc-3’
ytsD forward 5’ gtc acg ctg cag tat gat-3’

ytsD reverse 5’ tac ccc gat cgc taa tga 3’

yuaB forward 5°- gca cct aca gct tct ttc-3’

yuaB reverse 5’-aaa tcc gct tgg caa tgt-3°

yuaB forward EMSA 5’-gat cag ctg gaa agc tct-3’
yuaB reverse EMSA 5°-ccc gag act taa tgc act-3’
yuaF EMSA forward 5° aat ggt caa gaa ctt ccc gta 3’
yuaF EMSA reverse 5’ cat tgt ttg tat agg tac tcc 3’
yuaF forward 5’ ccg aca tta gtg ctc tca 3’

yuaF reverse 5’tcc tct gag atc atc ttc 3’

yukE EMSA forward 5’ttc taa gaa agt cat cgg agg 3’
yukE EMSA reverse 5’tcc tgc cat att cct cat tac 3’
yukE forward 5’atg gca cag gag gta atg 3’

yukE reverse 5 aag gtt tga gct get cgt 3°

yvaW (sdpA) BamHI forward 5’ gcc gga tcc ttg atg cca aca ttg ccg aga
3

yvaW (sdpA) EcoRI reverse 5’ cgg gaa ttc aat gtt ttc ttc tgt agg get 3’



yvaW (sdpA) forward 5’ agc aat att tca cct cag aa 3’
yvaX (sdpB) forward 5’-aga agt tta ctt ggt ttc tca-3’
yvaX (sdpB) reverse 5’-agc ggt agg gat ata gac att-3’
yvcA reverse 5’ tgt ctt agg ttc att cge-3’

yvcA forward 5’ gaa gag gaa cca gga tat-3’

yvcA EMSA forward 5’gct tgt cct gect cag aga-3°
yvcA EMSA reverse 5’ act gea tee tee tgt cag-3°
yvcE(cwlO) reverse 5° gtt get tgt atc aag cge 3’
yvcE(cwlO) forward 5’ gca tcg geg gaa aca tta 3°
yvcE EMSA forward 5’-cac gct taa gaa aaa tga caa-3’
yvcE EMSA reverse 3’-agc caa acc aag tgt aat taa-3’
yveN EMSA forward 5’aaa cct cat tca ttt gtc cgg 3’
yveN EMSA reverse 5’atc aac agt cgc gca aaa caa 3’
yveN forward 5’- aag ctg ccq tat gtg gat gag-3’
yveN reverse 5’°- gtg cgc tgt gtc cag cac ctt-3°

yveO Forward 5°-tgc gat gat gcg tca aca-3’

yveO Reverse 5’-aac cac ctg ata gtg tcg gtg-3°

yvfA EMSA forward 5’att cta caa tca cta cgg ctt 3’
yvfA EMSA reverse 5’cgt gag att cgc gct gaa att 3’
yvfA forward 5’ ctc acg gct ttt ctc ttg tct 3°

yvfA reverse 5’ ata cgc att tge ttt ctc ccg 3’

yvfE forward 5’gaa gaa cag ctg gca gaa cga 3’

yviE reverse 5’ cat att cca cgt atc agg ctc 3’

yvfF forward 5° cgc tgg aat cca gac aat ttc 3’

yviF reverse 5’cgt ccg ctt gag gtt gtc ttt 3’

yvil BamHI reverse 5’ cgg gga tcc aat atc ccg aaa gea cat 3’



yvfl HindIII forward 5’ gcc aag ctt atg aaa cag gga gaa ggc 3’
yviql EMSA forward 5’tat gcc get aat gct ttc gge 3’

yvql EMSA reverse 5’gac gga gat ccc aaa tac aat 3’

yvql forward 5’ atc ggg agc ttg atg aca 3’

yvql reverse 5’ aga agc cgg ttc agg atc 3’

ywcD EMSA forward 5’°cat gcc gac ata taa agt ctt 3°

ywcD EMSA reverse 5’cac aat ggt tgt gaa aac ccc 3’
ywcD forward 5° gtt gce get tgg att ttg 3°

yweD reverse 5’ ctg gcc gac aag aat gat 3’

ywfB EMSA reverse 5' gat cgc gga tcc tta tgc gta ctc act get tgt 3'
ywfB EMSA forward 5' gct atg cag ctg tcg gat 3'

ywfH EMSA forward 5° ccc ttg act ggc tcc cat aac 3’
ywfH EMSA reverse 5’ agc cac ggt tta atc gge cge 3’
ywfH HindIII Forward 5’ gca agc ttt ttt ccc tcg tca tta att 3’
ywfH BamHI Reverse 5’ cat ccc att cat cat act gtt tgt 3°
yybL EMSA forward 5’ata aca gcc ttt ata ctt tta 3’

yybL EMSA reverse 5’aca taa aat taa tag tag tct 3’

yybL forward 5’ ttc aac cag aac cac act 3’

yybL reverse 5’ acg ctt aac cat cct cat 3’

yybN forward 5’ gta cct tat ggc tat ggt 3’

yybN reverse 5’ tcc ctg gct att tge atg 3’

yybN EMSA reverse 5’ tat gcc taa age age cge aag 3’
yybN EMSA forward 5’ctc aat tga gca aat cgc cca 3’

yydF EMSA forward 5’atg ggg taa gca aga gct taa 3°

yydF EMSA reverse 5’ttc taa gtt ttt cac agt ctc 3’

yydG forward 5°gag tta gta act gaa ttt gca 3’



yydG reverse 5’act tat agt cag tgc tat cac 3’



Information of the B. subtilis PY79A variant used in the current study, i.e. presence of the
ICEBsL1 region.

Previously, common B. subtilis PY79 strain was reported to lack the ICEBs1 region on its
chromosome (Auchtung et al., 2005). However, our microarray results suggested the rapl and phrl
genes described in the ICEBs1 region are highly upregulated in the lutR mutant strain (TEK1).
Subsequently, as a further confirmation, to construct rapl-lacZ transcriptional fusion strain, a 389-
bp-long rapl gene fragment was amplified from the genome of our lab strain PY79 by PCR with the
following specific primers: Rapl F (5 -GCC AAGCTT TTG CGG GGT GTT TTC TTA-3’) and
Rapl R (5’ -CGG GGATCC TTC AGC TAT TCG ATA AGC- 3’). The resulting PCR product was
cloned into pGEMT vector for sequencing. As shown in Fig. S4, our sequencing results revealed
that our amplified region sequence were identical in sequence with the rapl gene present in B.
subtilis 168 genome. After sequence confirmation, the 389-bp-long rapl gene fragment was
subcloned in to pMUTIN T3 vector rapl-lacZ transcriptional fusion was created in our laboratory
strain PY79 and used in further experiments. As mentioned above this region is missing in other
PY79 strains examined before. This prompted us to examine our PY79 laboratory stock used in the
current study. The PY79 laboratory stock that was used in our study has been obtained in 1985 from
the laboratory of Arnold L. Demain (Fermentation Microbiology Laboratory, Department of Applied
Biological Sciences, Massachusetts Institute of Technology, Cambridge, Massachusetts) gifted by
Philipe Youngman. To describe our PY79 strain, we have characterized the strain using various
diagnostic PCR reactions. To confirm the presence of W23 island in panB and sacA regions in our
stock PY79 strain, we amplified a 396 bp DNA region stretching from 1082 bp to 1478 bp in panB
gene and the 524 bp DNA fragment between 1402 bp and 1926 bp of the sacA gene using PCR
reaction and the resulting fragments were cloned into pPGEMT vector for sequencing. The sequenced
sacA and panB regions showed similar sequence to PY79 (Fig. S5 and Fig. S6).

Further, the 17 kb DNA region from ydzA to ydaQ was shown to be absent in the genome of strain
PY79 (Zeigler et al., 2008). Therefore, we tested for the presence of topB gene locus using PCR
reaction (arbitrary selected a gene located within the region between ydzA to ydaQ in B. subtilis 168).
The following primer set was wused to amplify the topB gene: topB F (5’-
GTCGACGGCATGACGCTGACG-3’), topB R (5’-CAGACTGCTGAGAACGAGCGG-3*). Our
PCR assays indicated that our laboratory stock PY79 strain similar to 1A147 (PY79 BGSC) likely do
not contain ydzA to ydaQ region since the 480 bp fragment of the tapB gene could not be amplified
from their genomes while this region was successfully amplified from the genome of strain 168
(Fig. S7). Thus, these additional results supported that our stock strain is originated from PY79.



Whether our laboratory stock originates from a stock during the creation of PY79 before ICEBs1
was cured, or the ICEBsL1 region originates from another laboratory strain that possesses this region
(i.e. ICEBs1 can be transferred between strains by conjugation) is unknown. Based on these
experiments, we described our laboratory stock strain as PY79(ICEBs1+), thus as PY79 variant that
contains the ICEBsL1 region

Auchtung, J. M., Lee, C. A,, Monson, R. E., Lehman, A. P. & Grossman, A. D. (2005).
Regulation of a Bacillus subtilis mobile genetic element by intercellular signaling and the global
DNA damage response. Proc Natl Acad Sci USA 102, 12554-12559.



Fig. S4 The DNA sequence chromatogram and blastn analysis of the 389 bp fragment of rapl gene
amplified from our PY79(ICEBs1+) strain. DNA sequencing was performed by using an automated
model 3730 DNA analyzer and BigDye Terminator kit (Applied Bipsystems, Inc). A 389-bp-long
rapl gene fragment was amplified from the genome of our lab strain primers Rapl F and Rapl R

(see sequence above), and labeled with a box on the chromatogram.
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SGTCTAGAGCTAGCCTAGGCTCGAGAAGCTTGTCGACGAATTCAGAT CCAAGCTTTTGCGGGGTGTTTTCTTAPBATAAAGATAAAATTCCGTACGACTT
510 520 530 540 550 ﬂ £70 590 600
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l!lllll!llllll l»lllllll— AL ll!lllll!lllllll!ll llll!!l!lll!llllllllll!l
AGTCACGAAAAAGTTAAATGAATGGTATACATCAATAAAAAATGATCAAGTTGAGCAAGCCGAGATTATAAAAACAGAAGTAGAGAAAG GTTAAAC
610 620 630 640 650 660 670 680 690 700

S L !HHH I HHHHHHH! I I HH FLHLLLLLLLL HHHH Irlrlrlrlrlrlrlrlrlr AL
AAAAT ~ ATGCCCTGTTATATTATCAACTATTAGAATTTA CATGAGATAATGCTGAGTTATAT GAAATCTAAGGAAATAGAAGAT TCAAT
710 720 730 740 750 760 770 730 790 800 tall
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AATGCTTATGAGACTATAAAAGAA GAGAAG GCA GCL«_ GGAATACTATTTTTACTTTTTTA ATGTACGAGTTTAGGCGT
820 830 840 850 860 870 BSD 590 900 910
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LAAGAATTAATTT CAG CGArAGG‘ CGAA"GC GAAGGA CC 'A CA GGATC CGATACGTAACGCGTCTGCAGCATG CGTGGTA
920 930 1] S0 97D 980 990 1000 1010

W\/\MVWWNW\MMWMWWWVM u My .t..“.

Target reference sequence used for blastn: Bacillus subtilis subsp. subtilis str. 168 complete genome
Sequence ID: emb|AL009126.3|

Query 565 TTGCGGGGTGTTTTCTTAGATAAAGATAAAATTCCGTACGACTTAGTCACGAAAAAGTTA 624

FEErrrrrrrrr et e et e e e e e et e e e e e e e e e e
Sbjct 547306 TTGCGGGGTGTTTTCTTAGATAAAGATAAAATTCCGTACGACTTAGTCACGAAAAAGTTA 547365

Query 625 AATGAATGGTATACATCAATAAAAAATGATCAAGTTGAGCAAGCCGAGATTATAAAAACA 684

FEErrrrrrrrr et e et e e e et e e e e e e e e e e e e e
Sbjct 547366 AATGAATGGTATACATCAATAAAAAATGATCAAGTTGAGCAAGCCGAGATTATAAAAACA 547425

Query 685 GAAGTAGAGAAAGAATTGTTAAACATGGAAGAAAATCAAGATGCCCTGTTATATTATCAA 744

FEErErrrrrr et rr e et e et e e e e e e e e e e e e e
Sbjct 547426 GAAGTAGAGAAAGAATTGTTAAACATGGAAGAAAATCAAGATGCCCTGTTATATTATCAA 547485

Query 745 CTATTAGAATTTAGACATGAGATAATGCTGAGTTATATGAAATCTAAGGAAATAGAAGAT 804

FEErErrrrrr et rr e et e et e e e e e e e e e e e e e
Sbjct 547486 CTATTAGAATTTAGACATGAGATAATGCTGAGTTATATGAAATCTAAGGAAATAGAAGAT 547545

Query 805 CTCAATAATGCTTATGAGACTATAAAAGAAATTGAGAAGCAAGGGCAATTAACTGGCATG 864

FErrrrrrrrrrrrrrrrre e e e e e e e e et e e e e e e e
Sbjct 547546 CTCAATAATGCTTATGAGACTATAAAAGAAATTGAGAAGCAAGGGCAATTAACTGGCATG 547605

Query 865 TTGGAATACTATTTTTACTTTTTTAAGGGTATGTACGAGTTTAGGCGTAAAGAATTAATT 924

FErrrrrrrrrrrrrrrrre e e e e e e e e et e e e e e e e
Sbjct 547606 TTGGAATACTATTTTTACTITTTTAAGGGTATGTACGAGTTTAGGCGTAAAGAATTAATT 547665


http://www.ncbi.nlm.nih.gov/nucleotide/225184640?report=genbank&log$=nuclalign&blast_rank=2&RID=43287HTN01R

Query 925 TCAGCGATAGGTGCTTATCGAATTGCTGAA 954

FEEEEEEEE Trrr et et rrrrrd
Sbjct 547666 TCAGCGATAAGTGCTTATCGAATAGCTGAA 547695



Fig. S5. The DNA sequence chromatogram and blastn analysis of the 524 bp long fragment of the
sacA gene amplified from our PY79(ICEBs1+) strain. DNA sequencing was performed using an
automated model 3730 DNA analyzer and BigDye Terminator (Applied Bipsystems, Inc). The 524
bp long sacA gene fragment was amplified from the genome of strain PY79(ICEBs1+) by PCR with
the following specific primers: sacA F (5’-TCACGCCATTCGGGTCATTCA-3’), sacA R (5’-
TCAATGGCGAATGTCGCACAG-3’) as labeled with a box on chromatogram.

.AAGGGAG CC TA TAG AATAC TCAA GCTATGCATCCAACG CG”GGGAGC’C’CCCA’A’GG’CGACC’GCAGGCGGCCGCGAA”CAC’AG’G.f.’l c
10 20 30 40 50 60 70 30 30

Wbt

IACGCCA”CGGG’C;:-"CAGCAGCCCAACCGGCGGCA’G;:-’G’GAAAA’GC’GGCGG’GCGGA’CGC ATTAGCAATAGGTTCA

TAAGCCCGGCGACGAAGCTCC TG ATCATGTGC TGTCAT TTTTTTCTCTCCTCATCCTCATTAATCTTCATGATAAACGC TGCAATGAATGCTGACACTGCCGC
210 220 230 240 250 260 270 280 290 300

AATCGCCATTCCAATCAGATAGT TGACCAGGTTGCCAAAGCCAAACGGCGCCGCAATAGC GATCATCGGAATACCCGTTAACCCGTAAGCGTTTGCAGCAACAT
310 320 330 340 350 0 380 390 400

GTGTAAAGACGACATATGCACCGCCCAATGCGCCTCCGATCATCGCGGCGATAAACGGTTTTCGGTAGCGAAGATTGACTCCGAATATGACTGGC TCAGTAA
410 420 430 440 450 450 470 4380 490 500 51

TGCCGAGAAAAGC GGAAAATGCAGCCGGAAGCGCGATTTCTTTTGTCTTTGCCTTCTTCGCCATAAAGAAGACGGCAAGGCCGGCACCGCCCTGTGCG
520 530 540 550 560 570 580 590 600

ACATTCGCCATTG AATC GAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACT
A1 £20 A30 F4l A50 6l G710 AR A5 00

Target reference sequence used for blastn: Bacillus subtilis strain PY79, sucrase-6-phosphate
hydrolase (sacA), PTS sucrose-specific enzyme IIBC component (sacP), putative formate/nitrite
transporter (ywcJ), sacPA operon antiterminator (sacT), and hypothetical protein Ywcl (ywcl) genes,
complete cds; Sequence ID: gb|EU146093.1|

Query 64 TCACGCCATTCGGGTCATTCAGCAGCCCAACCGGCGGCATGATGTGAAAATGCTGGCGGT 123

Prrrrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnd
Sbjct 1402 TCACGCCATTCGGGTCATTCAGCAGCCCAACCGGCGGCATGATGTGAAAATGCTGGCGGT 1461

Query 124 GCGGATCGCTATTAGCAATAGGTTCATTTTTCTCCACTTCTTCATAAGCCCGGCGACGAA 183

PErrrrrrrrrrrrrrrrrrrrrrrrerr e e et e et
Sbjct 1462 GCGGATCGCTATTAGCAATAGGTTCATTTTTCTCCACTTCTTCATAAGCCCGGCGACGAA 1521

Query 184 GCTCCTGATCATGTGCTGTCATTTTTTTCTCTCCTCATCCTCATTAATCTTCATGATAAA 243

PErrrrrrrrrrrrrrrrrrrrrrrrerr e e et e et
Sbjct 1522 GCTCCTGATCATGTGCTGTCATTTTTTTCTCTCCTCATCCTCATTAATCTTCATGATAAA 1581

Query 244 CGCTGCAATGAATGCTGACACTGCCGCAATCGCCATTCCAATCAGATAGTTGACCAGGTT 303

PErrrrrrrrrrrrrrrrrrr e rrrr e e et e e
Sbjct 1582 CGCTGCAATGAATGCTGACACTGCCGCAATCGCCATTCCAATCAGATAGTTGACCAGGTT 1641
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Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbjct
Query

Sbijct

304

1642

364

1702

424

1762

484

1822

544

1882

GCCAAAGCCAAACGGCGCCGCAATAGCGATCATCGGAATACCCGTTAACCCGTAAGCGTT

PErrrrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrd
GCCAAAGCCAAACGGCGCCGCAATAGCGATCATCGGAATACCCGTTAACCCGTAAGCGTT

TGCAGCAACATGTGTAAAGACGACATATGCACCGCCCAATGCGCCTCCGATCATCGCGGC

PErrrrrrrrrrrrrrrerr e rr et r e e e e e e
TGCAGCAACATGTGTAAAGACGACATATGCACCGCCCAATGCGCCTCCGATCATCGCGGC

GATAAACGGTTTTCGGTAGCGAAGATTGACTCCGAATATGACTGGCTCAGTAATGCCGAG

PErrrrrrrerrrrrrrrrr e rr et e e et r et e
GATAAACGGTTTTCGGTAGCGAAGATTGACTCCGAATATGACTGGCTCAGTAATGCCGAG

AAAAGCGGAAAATGCAGCCGGAAGCGCGATTTCTTTTGTCTTTGCCTTCTTCGCCATAAA

Prrrrrrrrrrrrrrrrrrrerrr ettt ettt e e e e
AAAAGCGGAAAATGCAGCCGGAAGCGCGATTTCTTTTGTCTTTGCCTTCTTCGCCATAAA

GAAGACGGCAAGGCCGGCACCGCCCTGTGCGACATTCGCCATTGA 588

Prrrrrrrrrrr e et et ettt
GAAGACGGCAAGGCCGGCACCGCCCTGTGCGACATTCGCCATTGA 1926

363
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423
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1821

543

1881



Fig. S6. The DNA sequence chromatogram (above) and blastn analysis (below) of a 396 bp long
fragment of the panB gene amplified from our PY79(ICEBs1+) strain. DNA sequencing was
performed by using an automated model 3730 DNA analyzer and BigDye Terminator (Applied
Bipsystems, Inc). The 396 bp long panB gene fragment was amplified from the genome of strain
PY79(ICEBsl1+) by PCR with the following primer sets: panB F (5’-
TCATGTCCGCAACTGTCACAC-3’), panB R (5’-ATTGGGCAGTATCGCCTGCGA-3’) and

labeled with a box on chromatogram.

GCTCTCCCATATGGTCGACCTGCAGGC GGLCCGCG AATTCAC TAG TGATTRICATG TCCGCAAC TG TCACIRCCG ACAGTTGAATCAAGGCCGAGG ACGACCATT
0 80 100

110 140 150 160

TTAACGAGAAAGATTCTTCACTT TCTAAAGTTCGGCGAGTTTCATCCCTCTEGTCCCAGTCCTTTTTT GGATCAAGGCAGACTGCTGCAATGTCTATCTATT
380 390 400 410 420 430 440 450 480 470

TTTATAATAGGTGCAGTEEC GCAGGC GATACTGCCCAATRATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTY
4380 4380 5 510 520 530 540 550 560 5

Target reference sequence used for blastn: Bacillus subtilis strain PY79 pantothenate synthetase
(panC) gene, partial cds; ketopantoate hydroxymethyltransferase (panB) gene, complete cds; and
transcriptional regulator and biotin acetyl-CoA-carboxylase synthetase (birA) gene, partial cds;
Sequence ID: gb|EF191505.1

Query 82 TCATGTCCGCAACTGTCACACCGACAGTTGAATCAAGGCCGAGGACGACCATTCCGAGTG 141

Prrrrrrrrrrrrrrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrrrrrrrrrnd
Sbjct 1082 TCATGTCCGCAACTGTCACACCGACAGTTGAATCAAGGCCGAGGACGACCATTCCGAGTG 1141

Query 142 AATCACCGACTAAAATCATGTCAACTCCCGCTTGTTCAGCAAGCTTAGCTGCCGGATAAT 201

PErrrrrrrrrrrrrrrrrrrrrrrrerr e e et e et
Sbjct 1142 AATCACCGACTAAAATCATGTCAACTCCCGCTTGITCAGCAAGCTTAGCTGCCGGATAAT 1201

Query 202 CATAAGCGGTCAGCATCACAATCGGTTCTTCATTCTCCTTCATTTTTAGAAAATCGAGTT 261
Shict 1202 CATAAGCGGTCAGCATCACAATCGGTTCTTCATICTCCTICATITITAGRARAICGAGTT 12
Query 262 TTGTTTTCATGTTTTCTCCTCCTCATGTTTAGAGGAGATGAGCTGCCGTTTTCTTATACA 321
Sbjct 1262 TTGTTTTCATGTTTTCTCCTCCTCATGTTTAGAGGAGATGAGCTGCCGTTTTCTTATACA 1321
Query 322 AGCCAAAAAACCTTCCGTTTAACGAGAAAGATTCTTCACTTTCTAAAGTTCGGCGAGTTT 381

PErrrrrrrerrrrrrrrerrrrrrrer rrrrrrrrr e e e e
Sbjct 1322 AGCCAAAAAACCTTCCGTTTAACGAGAAGGATTCTTCACTTTCTAAAGTTCGGCGAGTTT 1381
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Sbijct

382

1382

442

1442

CATCCCTCTGTCCCAGTCCTTTTTTGGATCAAGGCAGACTGCTGCAATGTCTATCTATTT

PErrrrrrrerrrrrrrrrrrtrrrrrrr e e ettt e et
CATCCCTCTGTCCCAGTCCTTTTTTGGATCAAGGCAGACTGCTGCAATGTCTATCTATTT

TTATAATAGGTGCAGTTCGCAGGCGATACTGCCCAAT

PEEEEEErrrr et e e et
TTATAATAGGTGCAGTTCGCAGGCGATACTGCCCAAT

478

1478

441

1441



Fig. S7. PCR analysis of the topB gene using chromosomal DNA isolated from our PY79(ICEBs1+)
strain (lane 1), 1A147 (PY79 BGSC) (lane 2) and 168 (lane 3) strains of B. subtilis as template.

Lane 4 is the negative control (no template was added) and lane M denotes the DNA marker
(MassRuler reverse DNA ladder Mix obtained from Thermo Scientific).
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