
Table S1. Primers used for the construction of plasmids used in this study 

Primer Sequence a Location on the genome b 

dnaA.f cgcgaattcTTATTACAGATATCACACCG c 1215...1234 

dnaA.r gcgcccgggTTTAAGCTGTTCTTTAATTTCTTTTAC 1747...1721 

spo0J.f cgcgaattcAGCGTGAAGATTTATCTCCG 4204583...4204603 

spo0J.r gcgctcgagTGATTCTCGTTCAGACAAAAG 4205088...4205069 

1dnaA-HiF cgcaagcttGATCTAGAAACGAGAATTGC 1238...1257 

1dnaA-LinkR tgcgatcctctcatttcaagTTTAAGCTGTTCTTTAATTTC 1747...1727 

2dnaA-HisF caccaccaccatcatcaccatTAGCAGGACCGGGGATCAATC 1748...1768 

2dnaA-BaR gcgggatccTCGTCAAATACTGATTTTGG 2251...2232 

Linker-12His cttgaaatgagaggatcgcatcaccatcaccatcaccaccaccatcatcaccat  
a Capital and lowercase letters indicate sequences derived from the B. subtilis genome and others, 

respectively. 
b Numbers refer to the SubtiList database (http://genolist.pasteur.fr/SubtiList/index.html). 
c Underlined sequences represent the recognition sites of restriction enzymes. 



Table S2. Genes up- or downregulated by DnaA 

gene a x1/5 DnaA b x5 DnaA c ratio function 

downregulated     
dnaA (dnaAN) d 0.65 0.39 0.13 replication 
dnaN (dnaAN) d 0.48 0.18 0.38 replication 
ykuN (ykuNPO) 1.58 0.73 0.46 similar to flavodoxin 
ykuO (ykuNPO) 1.84 0.73 0.40 unknown 
ykuP (ykuNPO) 2.22 0.89 0.40 similar to flavodoxin 
dhbA (dhbACEB) 1.04 0.59 0.57 biosynthesis of siderophore group nonribosomal peptides 
ywlC 0.70 0.34 0.49 unknown 
yydA 0.70 0.45 0.64 unknown 
noc (thdF/gidA/gidB/noc) 2.78 1.76 0.63 cell division 
gidB (thdF/gidA/gidB/noc) 3.11 1.70 0.55 translation 
gidA (thdF/gidA/gidB/noc) 2.10 1.16 0.55 translation 
thdF (thdF/gidA/gidB/noc) 1.77 1.00 0.56 translation 
upregulated     
sda d 1.17 3.52 3.00 sporulation 
yveL (yveKL) 0.19 0.56 2.95 similar to capsular polysaccharide biosynthesis protein 
yveK (yveKL) 0.24 0.65 2.71 similar to capsular polysaccharide biosynthesis protein 
yvdD (yvdD<>yvdC) 1.01 2.88 2.85 unknown 
yvdC (yvdD<>yvdC) 1.28 3.60 2.81 unknown protein with MazG nucleotide pyrophosphohydrolase domain 
rocA 0.34 1.97 5.79 arginine catabolism 
rocD (rocCDE) 0.76 2.06 2.71 arginine and proline metabolism 

a Genes that are downregulated (<0.65) and upregulated (>2.5) in a DnaA-dependent manner in two independent experiments are specified. The operon 
structure is indicated in parentheses. 

b Expression levels in NIS2022 cells grown in the absence of IPTG to repress the DnaA level to 1/5 times that in the wild-type strain, CRK6000. 
Expression level is the average of signal intensities of probes in coding sequences after trimming two of the lowest and highest intensities. 

c Expression level in NIS2022 cells grown in the presence of 0.1M IPTG to stimulate the DnaA level to 5 times that in the wild-type strain, CRK6000. 
d Expression levels of dnaA, dnaN and sda were calculated using probes in regions 168..333, 1751..1938, and 2646601..2646849, respectively. 
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1,620,000bp 1,640,000bp 1,660,000bp 1,680,000bp

spoIIGA
sigE

sigG ylmA ylmB ylmC
ylmD

ylmE

ylmF
ylmG
ylmH

divIVA
ileS ylyA

lspA
ylyB pyrR

pyrP
pyrB pyrC pyrAA carB pyrK pyrD pyrFpyrE cysHcysP sat cysC

ylnD
ylnE ylnF

yloA

yloB yloC
ylzA
gmkrpoZ

yloI
priA def

fmt
yloM yloN prpCprkC yloQ rpe

yloS
spoVM

rpmB

yloU
yloV

sdaAB
sdaAA

recG

ylpC
plsX

fabD fabGacpP
rnc

smc ftsY

ylqB

ylxM
ffh rpsP

ylqC

ylqD

rimM
trmD

rplSylqF rnhBylqG ylqH
sucC

sucD smf topA gid codV clpQ
clpY

codY flgB
flgC

fliE
fliF

fliG fliH fliI fliJ
ylxF

fliK ylxG

1,720,000bp 1,740,000bp 1,760,000bp 1,780,000bp

fliLfliM fliY cheY
fliZ

fliP fliQ
fliR

flhB flhA flhF ylxH cheB cheA cheW
cheC

cheD
sigD

ylxL
rpsB

tsf pyrH
frr

uppS
cdsA

dxr yluC proS polC ylxS
nusA

ylxR

ylxQ
infB

ylxP
rbfA

truB ribC rpsO
pnpA

ylxY mlpA ymxH
spoVFA

spoVFB
asd

dapG dapA ymfA tepA spoIIIE ymfC
ymfD

ymfE
ymfF
ymfG

ymfH
fabG

ymfJ
ymfK

ymfL
ymfM

pgsA
cinA

recA pbpX ymdA ymdB spoVS
tdh

kbl ymcB ymcA
cotE

mutS mutL

ymzD
ymcC

pksApksB pksC pksD pksE acpK
pksF

pksG pksH
pksI

pksJ

1,820,000bp 1,840,000bp 1,860,000bp 1,880,000bp

pksL pksM pksN pksR

pksS ymzB
ymaE

aprX

ymaCymaD

ebrB
ebrA

ymaG

ymaF
miaA

ymaH
ymzC
ymzA

ymaA
nrdE

nrdF ymaB

cwlC

spoVK ynbA ynbB glnR
glnA ynxB

ynzF
ynzG

ynaB
ynaC

ynaD
ynaE

ynaF
ynaG

ynaI xynP xynB

xylR

xylA xylB

yncB

yncC

yncD

yncE

1,920,000bp 1,940,000bp 1,960,000bp 1,980,000bp

ynzH

thyA

yncM
cotC
tatAC

yndA

yndB

ynzB
yndD

yndE yndF yndG
yndH

yndJ yndK
yndL

yndM

yndN

lexA

yneA
yneB

ynzC
tkt

yneE
yneF

ynzD

ccdA
yneI

yneJ

yneK
cotM

sspP

sspO

citB yneN

sspN
tlp
yneP

yneQ

yneR
yneS

yneTparE parC

ynfC

alsT bglC ynfE

ynfF xynD

yngA
yngB

yngC

yngD yngE yngFyngG yngH yngI yngJ ynzE
yngK

yngL
ppsE

ppsD ppsC ppsB ppsA dacC yoxA

flgE

flgE

yncF

Figure S2-5
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2,020,000bp 2,040,000bp 2,060,000bp 2,080,000bp

yoxA yoeA

yoeB

yoeC
yoeD

ggt

yofA

yogA

gltB gltA

gltC

proJ proH rtp fabG

yoxC
yoxB

yoaA

yoaB yoaC yoaD

yoaE yoaF

yoaG

yozQ

yoaH

yoaI

yoaJ yoaK

pelB yoaM

yoaN yoaO
yoaP

yoaQ

yozF
yoaR

yoaS
yozG
yoaT

yoaU

yoaV

yoaW
yoaZ

penP

yobA

yobB

pps xynA

yobD

yozH

yozI
yobE

yobF yozJ

rapK phrK

yobH
yozK
yozL

yozM

yobI yobJ yobK
yobL

yobM

yobN yobO

csaA
yobQ

yobR
yobS

yobT
yobU

yobV

yobW

yozA

yocA

yozB
yocB

yocC
yocD

des yocF yocG

yocH yocI acpD
yocK

yocL
yocM

yozN
yocN

yozO

2,120,000bp 2,140,000bp 2,160,000bp 2,180,000bp

sqhC sodF

yocR

yocS

odhB odhA yojO yojN
yojM

yojL yojK yojJ

yojI yojH

yojG
yojF

yojE

yozR

yojC

yojB
yojA

yodA

yodB

yodC

yodD
yodE

yodF

ctpA

yodH
yodI

yodJ deoD yodL
yodM

yozD
yodN

yozE
kamA

yodPyodQ yodR
yodS

yodT cgeE
cgeD

cgeC

cgeA
cgeB

phy

yodU

yotN
yotM

yotL

yotK

yotJ
yotI

yotH

yotG
yotF

yotE
yotD
yotC
yotB

sspC

yosZ

yosX
yosW

yosV

yosU

yosT
yosS

yosR

yosP
yosQ

yosN

yosM
yosL

yosK

yosJ
yosI
yosH

yosG

yosF
yosE
yosD

yosC
yosB

yosA

yorZ

yorY
yorX

yorW
yorV
mtbP

yorT

yorS
yorR

yorQ

yorP
yorO
yorN
yorM

yorL
yorK yorJ yorI yorH

yorG
yorF

yorE
yorD

yorC
yorB
yorA

yoqZ
yoqY

yoqX

yoqW
ligB

yoqU

yoqT

yoqS
yoqR
yoqP

yoqO

yoqN

yoqM

yoqL
yoqK
yoqJ

yoqI

yoqH
yoqG
yoqF

yoqE
yoqD

2,220,000bp 2,240,000bp 2,260,000bp 2,280,000bp

yoqB
yoqA

yopZ
yopY
yopX
yopW

yopV

yopU
yopT

yopS

yopR yopQ yopP yopO
yopN
yopM

yopL
yopK

yopJ
yopI

yopH
yopG
yopF

yopE

yopD
yopC

yopB
yopA

yonX
yonV

yonU
yonT

yonS
yonR

yonP
yonO

yonN yonK
yonJ

yonI

yonH
yonG

yonF yonE yonD yonC
yonB

yonA
yomZ

yomY

yomX
yomW

yomVyomU yomT
yomS
yomR

yomQ
yomP
yomO

yomN
yomM

yozP
yomL

yomK
yomJ

yomI yomH
yomG

yomF
yomE

yomD blyA bhlA
bhlB

bdbB
yolJ

bdbA
sunT

sunA
yolF

uvrX yolD

yolC

yolB
yolA

yokL
yokK

yokJ
yokI

yokH yokG

yokF yokEyokD

yokC
yokB

yokA

yppQ
msrA

ypoP

ypnP ypmT
ypmS

ypmR
ypmQ

ypmP
ilvA

yplP yplQ

ypkP
dfrA

thyB ypjQ
ypjP ypiP

2,320,000bp 2,340,000bp 2,360,000bp 2,380,000bp

ilvD ypgR
ypgQ

bsaA

metA ugtP cspD

degR

ypzA

ypeQ
ypeP

ypdP
ypdQ

sspL

ypcP ypbS
ypbR

ypbQ
bcsA

pbuX xpt ypwA kdgT kdgA
kdgK

kdgR

kduI kduD

ypvA yptA
ypsC

ypsB
ypsA

cotD
yprB

yprA ypqE

ypqA

yppG

yppF

yppE
yppD

sspM

yppC

recU
ponA

ypoC
nth

dnaD
asnS

aspB
ypmB

ypmA
dinG

panD
panC

panB birA cca ypjH
ypjG

mgsA
dapB

ypjD

ypjC

ypjB
ypjA

qcrC
qcrB

qcrAypiF
ypiB

ypiA aroE tyrA hisC trpA trpB trpF trpCtrpD trpE aroH
aroB

aroF cheR ndkhepT
menH

hepS
mtrB
folE

hbs
spoIVA yphF

yphE
gpsA yphC seaA

yphA
ypgA ypfD cmk

ypfB
ypfAypeB sleB

dhaS

Figure S2-6
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2,420,000bp 2,440,000bp 2,460,000bp 2,480,000bp

ypdA
gudB

ypbH
ypbGypbF

ypbE
ypbD

recQ ypbB

fer

ypaA
ypzE

serA

aroD
rsiX

sigX resE resD
resC

resB resA
rluB

spmB
spmA

dacB ypuI
ypuH

scpA

ypuF

ribTribH
ribA

ribE
ribD

ypuE

ypuD
sipS

ypzC

ypuC
ypuB

ypzD

ppiB

ypuA

lysA spoVAF spoVAE
spoVAD

spoVAC
spoVAB

spoVAA

sigF spoIIAB
spoIIAA

dacF

punA
drm

xerD fur
spoIIM

yqkK
mleA

mleN ansB ansA

ansR

yqxK nudF

yqkF

yqkE

yqkD

yqkC
yqkB
yqkA

yqjZ
yqjY

yqjX
yqjW

yqzH
yqjV

yqjU

yqjT
coaA

dsdA yqjQ
yqjP

proI

yqjN

yqjM yqjL

yqjK

zwf

yqjI yqjH

yqzJ
yqjG

yqjF

yqjE yqjD yqjC
yqjB

yqjA yqiZ
yqiY

yqiX yqiW

bmrU bmr bmrR

bkdB bkdAB
bkdAA

2,520,000bp 2,540,000bp 2,560,000bp 2,580,000bp

buk bcd ptb bkdR

yqzF

yqiQ prpD mmgD mmgC mmgB
mmgA

yqiK yqiI yqiH

yqiG

spo0A spoIVB recN ahrC
yqxC

dxs yqiD
yqiC
yqiB folD nusB

yqhY
accC accB

spoIIIAH
spoIIIAG

spoIIIAF
spoIIIAE

spoIIIAD

spoIIIAC
spoIIIAB

spoIIIAA

yqhV
efp

yqhT yqhS
yqhR

yqhQ yqhP

yqhO mntR
yqhM

yqhL

gcvPB gcvPA gcvT

yqhH yqhG
sinI
sinR

tasA sipW
yqxM

yqzG

yqzE

comGG
comGF

comGE

comGD

comGC
comGB

comGA
yqxL

yqhB

yqhA yqgZ

yqgY

yqgX

yqgW

yqgV
yqgU yqgT yqgS glcK

yqgQ
yqgP

yqgO
yqgN

rpmGA
yqgM yqgL

yqzD
yqzC

pstBB
pstBA

pstA pstC pstS pbpA yqgE
sodA

yqgC

yqgB

yqgA

yqfZ
yqfY

yqfX

yqfW

zur yqfU

yqfT

yqfS yqfR

yqfQ yqfP

yqfO yqfN cccA

2,620,000bp 2,640,000bp 2,660,000bp 2,680,000bp

dnaG

antE

yqxD
yqfL

yqzB
glyS

glyQ recO era cdd
dgkA
yqfG

yqfF
phoH yqfD yqfC

yqfB
yqfA yqeZ yqeY

rpsU

yqeW

yqeV yqeU
yqeT

dnaJ dnaK grpE
hrcA

hemN lepA yqxA
spoIIP

gpr

rpsT

yqeN comEC
comEB

comEA

comER

yqeM
yqeL
yqeK

nadD
yqeI
aroE yqeH

yqeG

sda

yqeF cwlH

yqeD

yqeC

yqeB

nucB

spoIVCB

spoIVCA arsC
arsB

yqcK
arsR

yqcI

rapE phrE
yqzI

yqcG yqcF

yqxJ
yqxI

cwlA yqxH
yqxG

yqcE

yqcD
yqcC

yqcB

yqcA
yqbT

yqbS

yqbR
yqbQ

yqbP
yqbO

yqbN

yqdB

yqbM
yqbL

yqbK yqbJ
yqbI

yqbH
yqbG

yqbF

yqbE

yqbD
yqbC

yqbB yqbA yqaT yqaS
yqaR

yqaQ

yqaP

yqaO
yqaN

yqaM
yqaL

yqaK yqaJ

yqaI

yqaH
yqaG

yqdA

yqaF

yqaE

yqaD

2,720,000bp 2,740,000bp 2,760,000bp 2,780,000bp

yqaB
spoIIIC

yrkS
yrkR

yrkQ yrkP

yrkO yrkN
yrkM

yrkL yrkK yrkJ
yrkI
yrkH yrkG

yrkF
yrkE

yrkD
yrkC

yrkB
bltR

blt bltD

yrkA yrdR

yrdQ

trkA czcD yrdN

gltR

yrdK
brnQ

azlD
azlC

azlB yrdF
cypA

yrdD
yrdC

yrdB yrdA
aadK

yrpB yrpC yrpD

yrpE sigZ

yrpG

yraO yraN

yraM

csn

yraL
yraK

yraJ
yraI

yraH

yraG
yraF

adhB yraE
yraD

yraB

adhA yraA

sacC levG levF levE
levD

levR

aapA

yrhP

yrhO
sigV

yrhM yrhL yrhK

yrhJ yrhI yrhH yrzI
yrhG

yrhF

yrhE yrhD

yrhC
yrhB

yrhA mtn yrrT

yrzA

yrrS yrrR greA
udk

yrrO yrrN yrrM yrrL
yrzB
yrrK

yrzL
alaS

lpdV

lpdV
sigA

Figure S2-7
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2,820,000bp 2,840,000bp 2,860,000bp 2,880,000bp

alaS yrrI

glnQglnH
glnM

glnP

yrrD
yrrC

yrrB trmU yrvO yrzC

yrvN

yrvM aspS hisS yrzK

yrvJ

yrvI
relA

apt
yrvE

yrvD
yrvC

secDF yrzD

spoVB

yrbG

yrzE

yajC
tgt

queA ruvB ruvA bofC
csbX

yrbE

yrzF
yrzG

yrzH
yrbD

yrbC
coxA

safA nadA
nadC

nadB

nifS yrxA

pheA
pheB

obg spo0B

rpmA
ysxB
rplU

spoIVFB
spoIVFA

minD
minC

mreD
mreCmreB

radC
maf

spoIIB
comC

folC
valS ysxE spoVID hemL hemB

hemD
hemC

hemX
hemA

ysxD

ysxC
lonA

lonB clpX tig ysoA
leuD

leuC leuB leuA ilvC ilvH
ilvB

ysnD
ysnE

ysnF

ysnB

2,920,000bp 2,940,000bp 2,960,000bp 2,980,000bp

rph
gerM racE ysmB

gerE
ysmA

sdhB
sdhA sdhC

yslB

lysC ask
uvrC

trxA
xsa

etfA etfB ysiB ysiA lcfA yshE
mutSB

yshC yshB
yshA

rnhC

pheT pheS ysgA

sspI
ysfB

ysfC ysfD

ysfE
cstA

abfA araQ
araP

araN araM araL
araD

araB araA abnA ysdC

ysdB

ysdA
rplT

rpmI

infC

yscA
yscB

ysbB
ysbA

lytT

lytS

ysaA

thrS ytxC ytxB
dnaI

dnaB ytcG speD
gapB

ytcD

ytbD ytbE

ytaG
ytaF

mutM
polA

phoR phoPmdh icd citZ ytwI

ytvI

ytzA
pyk

pfkA accA accD ytsJ dnaE

ytrI

ytqI

ytpI

ytoI ytnM ytnL

3,020,000bp 3,040,000bp 3,060,000bp 3,080,000bp

3,180,000bp

ytnL ribR
ytnJ

ytnI
ytmO

ytmN
ytmM

ytmL
ytmK

ytmJ
ytmI

ytlI

ytkL fabG ytzD
argH

argG moaB
ackA

ytxK tpx ytfJ
ytfI

yteJ
sppA

ppnK

ytcJ ytcI sspA
ytbJ

nifZ

braB

ezrA

hisJ

yttP

ytsP

ytrP

rpsD

tyrS acsA

acuA
acuB

acuC

ytxEytxD ccpA aroA ytxJ
ytxH

ytxGmurC ytpT ytpS
ytpR

ytpQ
ytpP

ytoQ

ytoP

ytzB

malS ytnP ytmQ

ytzH

ytmP amyX ytlR ytlQ ytlP

ytkP

ytjP

ytiP

ythQ ythP

ytzE

ytzF
ytzG
ytgP

ytfP opuD

yteV
yteU

yteT
yteS

yteR yteQ
yteP

ytdP

ytcQ ytcP ytbQ bioI bioB
bioD

bioF bioA bioW ytaP

msmR
msmE

amyD
amyC

3,120,000bp 3,140,000bp 3,160,000bp

melA

ytwF
leuS

ytvB

ytvA

yttB

yttA

ytsD ytsC ytsB ytsA ytrF ytrE ytrD ytrC ytrB ytrA ytzC

ytqA ytqB

ytpB ytpA

ytoA

ytnA asnB metK

pckA

ytmB
ytmA

ytlA ytlB
ytlC

ytlD

ytkD
ytkC

dps
ytkA

luxS

ytjA

ytiB ytiA

ythA ythB ythC

mntDmntC mntB
mntA

menC menE menB
ytxM

menD menF

yteA

ytdA

ytcA ytcB ytcC

ytxO
cotS

cotSA

ytaA ytaB

glgP glgA glgD glgC glgB rrnB-23S rrnB-16S

yuaJ

yuaI
yuaG

yuaF

yuaE

yuaD
gbsB

gbsA

yuaC
yuaB

yuaA
yubG

yubF
yubE

yubD

yubC

uppPyubA

yulF

yulE yulD
yulC

ysnA

ysnA

melA

Figure S2-8
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3,220,000bp 3,240,000bp 3,260,000bp 3,280,000bp

3,320,000bp 3,340,000bp 3,360,000bp 3,380,000bp

3,420,000bp 3,440,000bp 3,460,000bp 3,480,000bp

3,520,000bp 3,540,000bp 3,560,000bp 3,580,000bp

yulC yuxG tlpB mcpA tlpA mcpB

tgl

yugU
yugT

yugS yugP

yugO

yugN
yugM

pgi yugK yugJ

yuzA

yugIalaT alaR

yugF

yugE

patB kinB kapB

kapD

yuxJ pbpD yuxK

yufK

yufL yufM yufN yufO yufP yufQ maeN

yufS

mrpA mrpB
mrpC
mrpD

mrpE
mrpF
mrpG

yuxO
comA

comP comX
comQ

degQ

yuzC

yuxH yueK yueJ
yueI

yueH

yueG
yueF

yuzE

yuzF
yueE

yueD
yueC

yueB yukA yukB yukC yukD
yukE

yukF ald yuxI
yukJ

dhbF dhbB dhbE dhbC dhbA yuiI yuiH

yuiG

yuiF pepA

yuiD

yuiC
yuiB
yuiA

yumB

yumB

yumC

yuzG

guaC

paiB
paiA

yutM
dapF

yutK yuzB

yutJ

yuzD

yutI

yuxL
thrB thrC hom yutH

yutG

yutF
yutE

yutD

yutC

lipA

yunA

yunB
yunC
yunD yunE

yunF
yunG

pucH

pucR pucJ pucK pucL pucM

pucE
pucD

pucCpucB
pucA

yurG yurH

yurI
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