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ctaE
ctaF

ctaG ylbA
ylbB

ylbC

ylbD
ylbE

ylbF

ylbG
ylbH

coaD ylbJ
ylbK

ylbL ylbM
ylzH

ylbN

rpmF
ylbO

ylbP

ylbQ
yllA

ctaB

S544

ctaC ctaD ctaE ctaF ctaG

S545

ylbB ylbC ylbDylbE ylbF ylbGNA

S548S549

ylbH coaD

S550 S552

ylbK ylbL

S553

ylbNrpmF ylbO ylbQ yllA

ylbA

S546S547

ylbJ

S551

ylbM ylzH ylbP

mraZ
mraW

ftsL

pbpB
spoVD

murE

mraY
murD

spoVE

murG
murB

divIB

ylxW
ylxX

sbp

ftsA
ftsZ

bpr

S554

mraZ mraW ftsL pbpB spoVD

S556S557

murE

S558

mraY murD spoVE

S559

murG murB divIB ylxW ylxX sbp

S560

ftsA ftsZ

S561

bpr

S555



1 600 001 1 620 000

1 620 001 1 640 000

1 640 001 1 660 000

1 660 001 1 680 000

1 680 001 1 700 000

bpr
spoIIGA

sigE

sigG
ylmA

thiQ

ylmC
ylmD

ylmE

sepF
ylmG

ylmH

divIVA
ileS

ylyA

lspA
rluD

pyrR

pyrP

bpr

S563

spoIIGA sigE

S564

sigG

S565

ylmA NA thiQ ylmC

S566

ylmD ylmE sepF ylmG ylmH

S567

divIVA NA ileS ylyA lspA rluD N A pyrR NA pyrP

S562

pyrP
pyrB

pyrC

pyrAA
pyrAB

pyrK

pyrD
pyrF

pyrE

cysH
cysP

sat

cysC
sumT

sirB

sirC

yloA
yloB

pyrPNA pyrB pyrC pyrAA pyrAB pyrK pyrD pyrF pyrE

S568

NA

S569

cysH cysP sat cysC

S570

sumT sirB sirC yloB

yloA

yloB
yloC

ylzA

gmk
rpoZ

coaBC

priA
defA

fmt

rsmB
yloN

prpC

prkC
cpgA

rpe

thiN
spoVM

rpmB

yloU
yloV

sdaAB

sdaAA
recG

yloB

S571

yloC ylzA gmk rpoZ coaBC priA defA fmt rsmB yloN prpC prkC cpgA rpe thiN

S573

spoVM

S574

yloU yloV

S576

sdaAB sdaAA recG

S572

rpmB

S575

recG
fapR

plsX

fabD
fabG

acpA

rnc
smc

ftsY ylqB
ylxM

ffh

rpsP
ylqC

ylqD

rimM
trmD

rplS

rbgA
rnhB

ylqG

ylqH

recG fapR plsX fabD fabG acpA

S577

rnc smc ftsY ylxM ffh

S579

rpsPylqC

S580

ylqD rimM trmD rplS

S581

rbgA rnhB ylqG ylqH

S578

ylqB

ylqH
sucC

sucD

dprA
topA

trmFO

codV
clpQ

clpY

codY
flgB

flgC

fliE
fliF

fliG

fliH
fliI

fliJ

ylxF
fliK

flgD

ylqH

S582

sucC sucD dprA

S583

topA trmFO codV clpQ clpY codY

S584

flgB flgC fliE fliF fliG

S585

fliH fliI fliJ ylxF fliK flgD



1 700 001 1 720 000

1 720 001 1 740 000

1 740 001 1 760 000

1 760 001 1 780 000

1 780 001 1 800 000

flgD
flgE

ylzI

fliL
fliM

fliY

cheY
fliZ

fliP

fliQ
fliR

flhB

flhA
flhF

ylxH

cheB
cheA

cheW

cheC
cheD

sigD

ylxL
rpsB

tsf

pyrH

flgD flgE ylzIfliL fliM fliY cheY fliZ fliP fliQ fliR flhB flhA flhF ylxH cheB cheA cheW cheC cheD sigD ylxL

S586

rpsB

S587

tsf

S588

pyrH

pyrH
frr

uppS

cdsA
dxr

rseP

proS
polC

ylxS

nusA
ylxR

rplGA

infB
ylxP

rbfA

truB
ribC

rpsO

pnpA

pyrH frr

S589

uppS cdsA dxr rseP proS

S590

polC

S591S592S593

ylxS nusA ylxRrplGA infB ylxPrbfA truB ribC

S594

rpsO

S595

pnpA

pnpA
ylxY

mlpA

ymxH
spoVFA

spoVFB

asd
dapG

dapA

rnjB
tepA

ylzJ

spoIIIE
ymfC

ymfD

ymfF
ymfH

ymfI

pnpA

S596

ylxY mlpA ymxH

S597S598

spoVFA spoVFB

S599

asd

S600

dapG dapA rnjB tepA ylzJ spoIIIE

S602

ymfC ymfD ymfF ymfH

S603

ymfI

S601

ymfI
ymfJ

ymfK

ymfK
ymfM

pgsA

cinA
recA

pbpX

ymdA
ymdB

spoVS

tdh
kbl

ymcB

ymcA
cotE

mutS

mutL

ymfI ymfJ ymfK ymfK ymfM pgsA cinA

S604

recA

S605

pbpX

S606S607

ymdA ymdB

S608

spoVS

S609

tdh kbl ymcB ymcA

S610

cotE mutS mutL

mutL

ymzD
ymcC

pksA
pksB

pksC

pksD
pksE

acpK

pksF
pksG

pksH

pksI
pksJ

mutL

S612

pksA

S614

pksB

S615S616

pksC

S617

pksD pksE acpK pksF pksG pksH pksI pksJ

S611

ymzD

S613

ymcC



1 800 001 1 820 000

1 820 001 1 840 000

1 840 001 1 860 000

1 860 001 1 880 000

1 880 001 1 900 000

pksJ
pksL

pksJ pksL

pksL
pksM

pksN

pksL pksM pksN

pksN
pksR

pksS

pksN pksR

pksS

S618

ymzB
ymaE

aprX

ymzE
ymzE

ymaC

ymaD

ebrB
ebrA

ymaG
ymaF

miaA

ymaH
ymzC

ymzA

nrdI
nrdE

nrdF

ymaB

cwlC
spoVK

ynbA
ynbB

glnR

glnA

ymzE

S619

ymaC ymaD ymaF miaA ymaH ymzCymzA

S620S621

nrdI nrdE nrdF ymaB

S623 S624

spoVK ynbA ynbB glnR glnA

S625

ymzB ymaE aprX ebrBebrA ymaG

S622

cwlC

ynxB
ynzF

ynzG

ynaB
ynaC

ynaD

ynaE
ynaF

ynaG

ynzI
ynaI

xynP

xynB

xylR
xylA

xylB

yncB
yncC alrB

yncE

S625

ynxB

S626

ynzF ynzG

S627

ynaB ynaC ynaD

S628

ynaE

S629

ynaFynaG ynzI

S630

ynaI

S631

xynP xynB

S634

xylA

S635

xylB

S636 S637

yncC yncE

S632

xylR

S633

yncB alrB

S638



1 900 001 1 920 000

1 920 001 1 940 000

1 940 001 1 960 000

1 960 001 1 980 000

1 980 001 2 000 000

yncE
yncF

cotU

ynzJ
thyA

yncM

ynzK
cotC

tatAC

yndA

yndB
ynzB

yndD
yndE

yndF

yndG
yndH

yndJ

yndK
yndL

yndM

fosB

lexA
yneA

yneB
ynzC

tkt

yncEyncF

S640

ynzJ

S642S643

thyA

S645 S647

yndA

S648

ynzB

S649S650

yndD yndE yndF yndG yndH yndJ yndK

S654

yndL

S657

fosB

S658S659

yneA yneB ynzC

S660

tkt

S639S641

cotU

S644

yncM

S646

ynzK cotC tatAC yndB

S651 S652 S653S655 S656

yndM lexA

tkt
yneE

yneFynzD
ccdA

yneI

yneJ

yneK
cotM

sspP
sspO

citB

yneN
ynzL

sspN

tlp
yneP

yneQyneR
plsY

yneT

parE
parC

ynfC

alsT

tkt yneE yneF

S662S663

ccdA yneI yneJ

S665 S667S668

citB

S669

yneN ynzLsspNtlp

S670

ynePyneQ

S671

yneT

S672

parE parC

S674

alsT

S661

ynzD yneK

S664S666

cotM sspPsspO yneR plsY

S673

ynfC

alsT
eglS

ynfE xynC
xynD

yngA

yngB
yngC

yngD

yngE
yngF

yngG

yngHB
yngHA

yngI

yngJ
ynzE

yngK

yngL

alsT eglS ynfE yngA yngB yngC

S675

xynC

S676

xynD

S677

yngD

S678

yngE yngF yngG yngHB yngHA yngI yngJ ynzE yngK yngL

yngL
ppsE

ppsD

ppsC

yngL ppsE ppsD ppsC

ppsC
ppsB

ppsA

dacC
yoxA

ppsC ppsB ppsA

S679

dacC yoxA



2 000 001 2 020 000

2 020 001 2 040 000

2 040 001 2 060 000

2 060 001 2 080 000

2 080 001 2 100 000

yoxA
yoeA

iseA
trnSL-Arg1

yoeC
yoeD

ggt ftsR
yogA

gltB

gltA
gltC

proJ

proH
rtp

yoxD

yoxC
yoxB

S680

iseA ggt yogA gltC yoxCyoxB

yoxA yoeA

S681

yoeC yoeD ftsR

S682

gltB gltA

S683

proJ proH rtp

S684S685

yoxD

yoxB
yoaA

yoaB

yoaC
yoaD

yoaE

yoaF

yoaG
yozQ yoaH

yoaI

exlX

yoaK
pelB

yoaM yozS
yoaN

yoaO

yoaP

yoxB yoaA

S686 S687

yoaE yoaF

S692

yozQ

S693

yoaI pelB yoaM

yoaB

S688

yoaC yoaD

S689

NA

S690

yoaG

S691

yoaH

S694

exlX

S695

yoaK

S696

yozS

S697S698

yoaN yoaO yoaP

yoaP
yoaQ

yozT

yozF
yoaR

yoaS

yozG
yoaT

yoaU

cyeA

yoaW
yoaZ

penP

yobA
yozU

yobB

pps
xynA

yozV
yobD

yozH

yozI
yobE

yobF

yozW

yoaQ

S699

yoaS yozG

S702

yoaT

S703

cyeA penP

S706

yobB

S708

yobD

S711

yozI

yoaP yozT

S700

yozF

S701

yoaR yoaU

S704

yoaW

S705

yoaZ yobA yozU pps

S707S709

xynA

S710

yozV yozH

S712

yobF yozW

yozX

yozJ
yozY

yozZ
rapK

phrK yobH
yozK

yozL

yozM

yobI
yoyA

yobJ
yobK

yobL

yobM
yobN

yobO csaA
yobQ

yozX yozY yozZ rapK phrK yozM

S717 S723

yobN

S724S725

yobO

S727S728

yozJ yozL yobI

S713S714

yoyA

S715S716S718S719

yobJ

S720S721

yobK yobL

S722 S726

csaA yobQ

yobQ
yobR

yobS

yobT
yobU

yobV

yobW

czrA
yocA yozB

yocB
yocC

yocD
des

desK

desR

yocH
yocI

yocJ
yocK

yocL

yoyB

yocM
yozN

yocN

yozO

S729

yobW yocA yocC yocD des

S730

desK desR

S732 S733

yoyB

S738

yozNyocN

yobQ yobR yobS yobT yobU yobV czrA yozB yocB

S731

yocH

S734

yocI

S735

NA

S736

yocJ yocK yocL

S737

yocM

S739S740

yozO

S741S742



2 100 001 2 120 000

2 120 001 2 140 000

2 140 001 2 160 000

2 160 001 2 180 000

2 180 001 2 200 000

yozC
dhaS

sqhC

sodF

yocR
yocS odhB

odhA
yojO

yojN
sodC

cwlS

yojK
yojJ

norM

S744

dhaS sqhC sodF

S745

yocS

S750

norM

yozC

S743

yocR

S746

odhB odhA

S747

yojO yojN sodC cwlS

S748

yojK yojJ

S749

norM
rsbRC

yojG

yojF
yoyC

yojE

gerT

yojB
yojA

yodA

yodB
yodC yodD

yodE
yoyD

yodF

ctpA
yodH

yodI

yodJ
deoD

yoyE

yodL
yodM

yozD
yoyF

yodN

yozE
yokU

kamA

norM rsbRC

S751

gerT

S753

yodA

S754

yodC yoyD yodF yodH yodI yoyE yoyF

S758

yojG yojFyoyC yojE yojB yojA

S752

yodB yodD yodE ctpA yodJ

S755

deoD

S756

yodL yodM yozD

S757

yodN yozEyokU kamA

kamA
yodP

yodQ

yodR
yodS

yodT

yoyG
cgeE

cgeD

cgeC
cgeA

cgeB phy
ypqP

yotN

yotM
yotL

yotK

yotJ
yotI

yotH

yotG
yotF
yotE

yotD
yotC

yotB

sspC

yosX
yosW

yosV
yojW

yosU yosT
yosS

yosR

yosP

cgeA cgeB ypqP yotL

S760

sspC yosU

S767

kamA yodP yodQ yodR yodS yodT yoyG cgeE cgeD cgeC phy yotN yotM

S759

yotK

S761

yotJ yotIyotHyotG yotEyotDyotC yotB

S762

yosX

S763S764

yosW

S765

yosVyojW

S766

yosT yosS yosRyosP

yosP yosP
yosQ

nrdEB nrdEB

nrdIB
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

yosA

S771

yosPyosQ

S768

nrdEB nrdIByosL

S769

yosKyosJyosIyosH yosGyosFyosE yosD yosC yosB

S770

yorZyorYyorXyorWyorV m tbP yorT yorS yorRyorQyorPyorOyorN yorM yorL yorK

yorK
yorJ

yorI

yorH
yorG

yorF

yorE
yorD

yorC

yorB
yorA

yoqZ

yoqY
yoqX

yoqW

ligB

yoqU
yoqTyoqS

yoqR
yoqP

yoqO

yoqN
yoqM yoqL

yoqK
yoqJ

yoqI
yoqH

yoqG

yoqF
yoqE

yoqD

S773

ligB yoqT yoqO yoqM

yorK yorJ yorI yorH yorG

S772

yorF yorE yorD yorC yorB yorA yoqZ

S774

yoqY yoqX

S775

yoqU

S776

yoqS yoqRyoqP

S777

yoqN yoqL yoqK yoqJ

S778

yoqIyoqH

S779

yoqGyoqFyoqEyoqD



2 200 001 2 220 000

2 220 001 2 240 000

2 240 001 2 260 000

2 260 001 2 280 000

2 280 001 2 300 000

yoqD
yoqC

yoqB

yoqA
yopZ

yopY

yopX
yopW

yopV

yopU
yopT

yopS yopR
yopQ

yopP

yopO
yopN

yopM

yopL
yopK

yopJ

yopI
yopH

yopG

yopF
yopE

yoyH

yoyI

yopD
yopC

yopB
yopA

yonX

yonV
yonU

yoyJ

yonT

yopS

S784

yoyH

S789

yoyI

S790

yoqD yoqC yoqByoqAyopZyopYyopXyopW

S780

yopV

S781

yopUyopT

S782S783

yopR yopQ yopP yopOyopNyopM

S785S786

yopL yopK

S787

yopJ yopI yopH yopGyopFyopE

S788

yopD yopC

S791

yopB

S792

yopA

S793

yonX

S794

yonV yonUyoyJyonT

yonS
yonR

yonP

yonO
yonN

yonK

yonJ

yonI
yonH

yonG
yonF

yonE

yonD
yonC

yonB

yonA
yomZ

yomY

yomX
yomW

yomV

S796S797

yonP yonO

S798

yonN

S799S800 S801

yonK yonJ

S802

yonH yonG yonF yonE yonD yonC yonB yonA yomZyomY yomX yomW yomV

yonS

S795

yonR yonI

yomV
yomU

youA

yomT
yomS

yomR

yomQ
yomP

yomO

yomN
yomM

yozP

yomL
youB

yomK

yomJ
yomI

yomH

yomG
yomF

yomV yomU youA yomT yomS yomR yomQyomP yomO yomN yomM

S804

yomK yomJ yomI yomH yomG yomF

S803

yozP

yomF
yomE

yomD

blyA
bhlA

bhlB bdbB
yolJ

bdbA

sunT
sunA

sunI

uvrX
yolD

yolC yolB
yolA

yokL

yokK
yokJ

yokI

yokH
yoyK

yoyK yokG
yokF

yomF yomE

S805

yomD

S806

blyA bhlAbhlB yolC

S809 S811

yoyKyoyK yokF

S807 S808

bdbB yolJ bdbA sunT sunA sunI uvrX yolB yolA

S810

yokL yokK yokJ yokI

S812

yokG

yokF
yokE

yokD yokC
yokB

yokA

ypqP

msrB
msrA

ypoP

dinF
ypmT

ypmS
ypmR

scuA

ypmP
ilvA

yplP

yplQ

ypkP
dfrA

thyB
ypjQ

ypjP

ypiP

yokF yokE

S813

yokD

S815

yokA ypqP

S817

ypoP

S818

yplP yplQ

S820 S821

S814

yokC

S816

yokB msrB msrA dinF ypmT ypmS ypmR scuA

S819

ypmP ilvA ypkP dfrA thyB ypjQ ypjP ypiP



2 300 001 2 320 000

2 320 001 2 340 000

2 340 001 2 360 000

2 360 001 2 380 000

2 380 001 2 400 000

ypiP
yphP

ilvD

ypgR
ypgQ

bsaA

metA
ugtP

cspDdegR
ypzA

ypeQ

ypeP
ypdP

ypdQ

sspL

exoA
ypzF

ypbS
ypbR

ypbQ

bcsA
pbuX

xpt

S825

metA

S826

ugtP

S828

cspD

S829

ypzA ypdP ypdQsspL

S832

ypiPyphP

S822

ilvD

S823

ypgR ypgQ bsaA

S824 S827

degR ypeQ ypeP

S830S831

exoA ypzFypbS ypbR

S833S834

ypbQ bcsA pbuX xpt

xpt
ypwA

kdgT

kdgA
kdgK

kdgR

kduI
kduD

ypvA

yptA
ypzG

ypsC
rnpB

gpsB
ypsA

cotD

yprB
yprA

ypqE

ypqA

yppG
yppFyppE

yppD
sspMyppC

S836

kduI kduD ypzG ypqA

S841 S842

yppF sspM

S843

xptNA

S835

ypwA kdgT kdgA kdgK kdgR ypvA

S837

yptA

S838

ypsC rnpB gpsB ypsA cotD

S839S840

yprB yprA ypqE yppG yppEyppD yppC

yppC
recU

ponA ypoC
nth

dnaD

asnS
aspB

ypmB

ypmA
dinG

panD

panC
panB

birA

cca
ypjH

ypjG

mgsA
dapB

S843 S844

recU ponA

S849

yppC
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2 500 001 2 520 000
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2 600 001 2 620 000

2 620 001 2 640 000

2 640 001 2 660 000

2 660 001 2 680 000

2 680 001 2 700 000
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2 800 001 2 820 000
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2 900 001 2 920 000

2 920 001 2 940 000

2 940 001 2 960 000

2 960 001 2 980 000

2 980 001 3 000 000
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3 000 001 3 020 000

3 020 001 3 040 000

3 040 001 3 060 000

3 060 001 3 080 000

3 080 001 3 100 000
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ytxH

ytxG
murC

ytpS

ytpR
ytpQ

ytpP

ytoQ

ytoP
ytzB malS

ytnP
trmB

acuA acuB acuC ytoQ

S1144

ytzB

ytxE ytxD ccpA

S1139S1140

aroA

S1141

ytxJ ytxH ytxG murC

S1142

ytpS ytpR ytpQ ytpP

S1143

ytoP malS ytnP

S1145

trmB

trmB
ytzH

ytmP

amyX
ytlR

ytlQ

ytlP
ytkP

ytjP

pbuO

ythQ
ythP

ytzE

ytzG
ytgP

ytfP
opuD

yteV

yteU
yteT

ytzH

S1147

ytkP pbuO

S1150S1151

ytzE ytfP

S1152S1153

opuD

trmB

S1146

ytmP

S1148

amyX ytlR ytlQ ytlP ytjP

S1149

ythQ ythP ytzG ytgP yteV yteU yteT

yteT
yteS

yteR

yteP
ytdP

ytcQ

ytcP
ytbQ

bioI

bioB
bioD

bioF

bioK
bioW

ytaP

msmR
msmE

amyD

ytdP msmR msmE amyD

yteT yteS yteR yteP ytcQ ytcP ytbQ

S1154

bioI bioB bioD bioF bioK bioW

S1155

ytaP



3 100 001 3 120 000

3 120 001 3 140 000

3 140 001 3 160 000

3 160 001 3 180 000

3 180 001 3 200 000

amyD
amyC

melA ytwF
leuS

ytvB

ytvA

yttB
yttA bceB

bceA
bceS

bceR
ytrF

ytrE

ytrD
ytrC

ytrB

ytrA
ytzC

ytqA

amyD amyC melA

S1157 S1159

ytvA

S1160

yttA ytqA

ytwF leuS

S1156

NA ytvB

S1158

yttB

S1161

bceB bceA bceS bceR ytrF ytrE ytrD ytrC ytrB ytrA

S1162

ytzC

ytqA
ytqB

ytpB

ytpA
ytoA

ytnA

asnB
metK

pckA ytmB
ytmA

ytlA

ytlC
ytlD

ytkD

ytkC
dps

ytzIytkA
luxS

ytjA ytiB
rpmEB

ythA

ytqA ytqB ytoA pckA ytlA ytlC ytlD ytzI ytjA ythA

ytpB ytpA

S1163S1164

ytnA

S1165

asnB

S1166

metK

S1167

NA ytmB ytmA

S1168 S1169

ytkD

S1170

ytkC

S1171

dps

S1172

ytkA luxS

S1173

ytiB rpmEB

ythA
ythB

ytzL mntD
mntC

mntB

mntA
menC

menE

menB
ytxM

menD

menF
yteA

ytdA

ytcA
ytcB

ytcC ytxO
cotS

ythA ythB ytzL yteA ytcA ytcB ytcC

S1179

mntD mntC mntB mntA

S1174S1175

menC menE menB ytxM menD menF

S1176S1177 S1178

ytdA ytxO cotS

cotS
cotSA

cotI

ytaB

glgP
glgA

glgD
glgC

glgB
trnB-GlutrnB-Ser2trnB-AsntrnB-Ile2trnB-Gly2trnB-HistrnB-PhetrnB-AsptrnB-Met2trnB-Ser1trnB-Met3trnB-Met1trnB-AlatrnB-ProtrnB-ArgtrnB-Leu2trnB-Gly1trnB-Leu1trnB-LystrnB-ThrtrnB-ValrrnB-5S rrnB-23S rrnB-16S

thiT

yuaI

cotI ytaB

S1180

NA thiT

cotS cotSA glgP glgA glgD glgC glgB trnB-Met3

S1181 S1182

yuaI

yuaI
yuaG

yuaF

yuaE

yuaD
gbsB

gbsA
yuaC

yuaB

ktrA
ktrB

yubF

lytG
yubD

cdoA
trnSL-Ala1

uppP
yubA

yulF yulE
yulD

yulC

yuaE

S1184

yuaC

S1185

yuaB NA ktrA ktrB cdoA

S1188

yulF

yuaI yuaG yuaF

S1183

yuaD gbsB gbsA yubF lytG yubD

S1186 S1187

uppP

S1189

yubA yulE yulD yulC



3 200 001 3 220 000

3 220 001 3 240 000

3 240 001 3 260 000

3 260 001 3 280 000

3 280 001 3 300 000

yulC
yulB

yuxG

tlpB
mcpA

tlpA

mcpB
tgl

yuzH

yugU
yugT

yugS

yugP
yuzI

mstX

yugO

yugN

tgl

S1191 S1193 S1194

mstX yugO

yulC yulB yuxG tlpB m cpA

S1190

tlpA mcpB yuzH

S1192

yugU yugT yugS yugP yuzI yugN

yugN
yugM

pgi

yugK
yugJ

yuzA yugI
yugH

yugG

yugF

yugE
patB

kinB
kapB

kapD

yuxJ
pbpD

yuxK yufK
yufL

yufM

yufN

S1197 S1199

yuzA

S1202 S1203

yugF

S1204

patB kinB kapB yuxJ pbpD yuxK

S1207

yufL yufM

S1208

yufN

yugN

S1195

yugM pgi

S1196

yugK yugJ

S1198S1200

yugI

S1201

yugH yugG yugE

S1205

kapD

S1206

yufK

yufN
yufO

yufP

yufQ
maeN

yufS

mrpA
mrpB

mrpC

mrpD
mrpE

mrpF

mrpG

yuxO
comA

comP
comX

comQ

degQ
yuzC

yuxH

pncB

yufN yufO yufP yufQ

S1209

maeN

S1210S1211

mrpA mrpB mrpC mrpD mrpE mrpFmrpG

S1214

yuzC

S1218

yufS

S1212

yuxO comA

S1213

comP comX comQ

S1215

degQ

S1216 S1217

yuxH pncB

pncB
pncA

yueI

yueH
yueG

yueF

yuzE

yuzF
yueE

yueD
yueC

yueB

yukB
yukC

yukD

yukE
yukF

ald

yukJ

S1220

yuzE

S1224 S1225 S1227

yukF ald yukJ

pncB pncA yueI

S1219

yueHyueG yueF

S1221

yuzF

S1222

yueE

S1223

yueD yueC yueB yukB yukC yukDyukE

S1226

yukJ

ybdZ
dhbF

dhbB
dhbE

dhbC

dhbA
besA

yuiH

bioYB

yuiF
pepA

yuiD

yuiC
yuiB

yuiA

yukJ bioYB

S1233

yuiD

S1234S1235S1236S1237

ybdZ dhbF dhbB dhbE dhbC dhbA

S1228S1229

besA

S1230

yuiH

S1231

yuiF pepA

S1232

yuiC yuiByuiA



3 300 001 3 320 000

3 320 001 3 340 000

3 340 001 3 360 000

3 360 001 3 380 000

3 380 001 3 400 000

yumB
yumC

yuzG

guaC

paiB
paiA

yutM
dapF

yutK

yuzB
yutJ

yuzD

yutI

yuxL
thrB

thrC
hom

yutH

yutG

yutF
yutE

yutD
yutC

S1237

yumC guaC

S1243 S1244

yutJ yutI

S1247

yutG yutC

yumB

S1238S1239

yuzG

S1240S1241

paiB paiA

S1242

yutM dapF yutK yuzB yuzD yuxL thrB thrC hom

S1245S1246

yutH yutF yutE yutD

S1248

yutC

lipA
lytH yunB

yunC
yunD

yunE
yunF

yunG

pucH
pucR

pucJ

pucK
pucL

pucM

yuzJ

pucE
pucD

pucC
pucB

pucA

yutC lytH

S1250

pucR pucJ pucK pucL pucM yuzJ

S1252

S1248

lipA

S1249

yunB yunC yunD yunE yunF yunG pucH

S1251

pucE pucD pucC pucBpucA

pucA
pucG

pucF

bsn

yurJ
frlR frlD

frlM
frlN

frlO
frlB

yurQ

yurR
sspG

yurS yurT
yuzN

sufB

iscU
sufS

sufD

sufC

bsn frlR sspGyurS

pucA

S1253

pucG pucF yurJ

S1254

frlD frlM frlN frlO frlB yurQ yurR

S1255

yurT

S1256

yuzN

S1257

sufB iscU sufS sufD sufC

sufC
yuzK

yurZ

metN
metP

metQ

yusD
yusE

yusF

yusG
yusH

yusI

fadE
fadA

fadN

yuzL

fadM
yuzM

yusN
yusO

yusP yusQ
yusR

yusS

yusT

yusU
yusV

yuzL

S1265

yuzMyusN yusO yusP yusT

sufC

S1258

yuzK

S1259S1260

yurZ metN metP metQ

S1261

NA

S1262

yusD

S1263

yusE yusFyusG yusH yusI fadE fadA fadN

S1264

fadM

S1266

yusQ yusR yusS yusU yusV

S1267

yusW
yusY

yusY

yusZ
mrgA

htrB

cssR
cssS

yuzO

yuxN

fumC
yvzF

gerAA
gerAB

gerAC liaR
liaS

liaF

liaG
liaH

liaI

yvqJ

yusZ m rgA cssR cssS

S1271

yuxN gerAA gerAB gerAC

S1267

yusW yusY yusY htrB

S1268 S1269 S1270

yuzO

S1272S1273S1274

fumC yvzF

S1275

liaR liaS liaF liaG liaH liaI yvqJ



3 400 001 3 420 000

3 420 001 3 440 000

3 440 001 3 460 000

3 460 001 3 480 000

3 480 001 3 500 000

yvqJ
yvqK

yvrA

yvrB
yvrC

yvrD yvrE
yvrG

yvrH

rsoA
sigO

yvrJ

oxdC
yvrL

yvrN

yvrO
yvrP

fhuC

fhuG
fhuB

fhuD lysP

yvrD yvrJ

S1278

oxdC yvrL fhuD

yvqJ yvqK yvrA yvrB yvrC

S1276 S1277

yvrE yvrG yvrH rsoA sigO yvrN yvrO yvrP fhuC fhuG fhuB lysP

lysP
sspJ

yvsG

yvgJ

yvgK
yvgL

yvgM

yvgN
yvgO nhaK

cysI
cysJ

helD
yvgT

bdbC

bdbD
copB

S1279

yvsG yvgJ yvgL yvgM yvgO

lysP NA sspJ

S1280

yvgK yvgN nhaK

S1281

cysI cysJ helD yvgT bdbC bdbD copB

copB
copA

copZ

csoR
yvaA

yvaB

yvaC
yvaD

yvaE

yvaF
yvaG ssrA

smpB

rnr
yvaK

secG

yvaM

yvzC
rghRA

rghRB
yvaP

yvaQ opuBD

yvaA yvaM rghRA rghRB yvaP

S1288

yvaQ

copB

S1282

copA

S1283

copZcsoR yvaB

S1284

yvaC yvaD yvaE yvaF yvaG

S1285

ssrA

S1286

smpB

S1287

rnr yvaK secG yvzC

S1289

opuBD

opuBD
opuBC

opuBB

opuBA
yvaV

sdpA

sdpB
spbC

sdpI

sdpR
opuCD

opuCC

opuCB
opuCA

yvbF yvbG
yvbH

yvbI yvbJ
yvbK

eno

pgm
tpiA

S1290

yvaV

S1293

sdpA sdpB spbC

S1297

yvbF

S1299

yvbH yvbI yvbK

opuBD opuBC opuBB opuBA

S1291 S1292 S1294S1295S1296

sdpI sdpR

S1298

opuCD opuCC opuCB opuCA yvbG yvbJ eno pgm tpiA

tpiA
pgk

gapA

cggR
araE

araR yvbT
yvbU

cyeB yvbW
yvbX

yvbY

yvfW
yvfV

yvfU

yvfT
yvfS

yvfR

rsbQ

araR cyeB rsbQ

tpiA pgk

S1300S1301

gapA cggR

S1302S1303

araE yvbT

S1304

yvbU yvbW NA

S1305

yvbX yvbY yvfW y vfV

S1306

yvfU yvfT yvfS yvfR



3 500 001 3 520 000

3 520 001 3 540 000

3 540 001 3 560 000

3 560 001 3 580 000

3 580 001 3 600 000

rsbQ
rsbP

ganB

ganA
ganQ

ganP

cycB
ganR

yvfI

yvfH

sigL
yvfG epsO

epsN
epsM

epsL
epsK

epsJ

rsbQ rsbP

S1309

yvfH

S1310 S1311

yvfG

ganB ganA ganQ ganP cycB ganR

S1307

yvfI

S1308

sigL epsO epsN epsM epsL epsK epsJ

epsJ
epsI

epsH

epsG
epsF

epsE

epsD
epsC

epsB

epsA
slrR

pnbA padC
yveG

yveF

racX
pbpE

sacB

levB
yveA

slrR pnbA

S1314

sacB levB yveA

epsJ epsI epsH epsG epsF epsE epsD epsC

S1312

epsB epsA

S1313

padC yveGyveF racX pbpE

yveA
yvdT

yvdS

yvdR

yvdQ
yvdP

cotR

trnQ-Arg

clpP

pgcM

malL
malK

yvdJ

mdxG
mdxF

mdxE

mdxD
mdxR

yvdD

yvdC

yvdB

yveA yvdT yvdSyvdR

S1315

cotR

S1317S1318

clpP

S1319

yvdC

yvdQ

S1316

yvdP trnQ-Arg pgcM malL malK yvdJ mdxG mdxF mdxE

S1320

mdxD mdxR yvdD yvdB

yvdB
yvdA

yvcT yvcS
yvcR

yvcQ

yvcP
yvzJ

yvcN

crh
whiA

yvcK

yvcJ
yvcI

trxB

cwlO
yvcD

bmrA

yvzA

yvcT yvzJ

S1326

yvdB yvdA yvcS yvcR

S1321

yvcQ yvcP

S1322

yvcN crh whiA yvcK yvcJ yvcI

S1323

trxB

S1324S1325

cwlO

S1327

yvcD

S1328

bmrA

S1329

yvzA

yvzA
yvcB

yvcA

hisI
hisF

hisA

hisH
hisB

hisD

hisG
hisZ

yvpB

pelC

yvoF
ppaX

yvoD
lgt

hprK

nagA
nagBA

yvoA yvnB

yvpB

S1333

pelC nagA nagBA yvoA

yvzA yvcB yvcA

S1330S1331

hisI hisF hisA hisH hisB hisD hisG hisZ

S1332

yvoF ppaX yvoD lgt hprK yvnB



3 600 001 3 620 000

3 620 001 3 640 000

3 640 001 3 660 000

3 660 001 3 680 000

3 680 001 3 700 000

yvnB
yvnA

cypX

yvmC
yvmB

yvmA yvlD
yvlC

yvlB

yvlA
yvkN

yvzB

uvrA
uvrB

csbA

yvkC
yvkB

yvkA

yvnA

S1334S1335 S1337

yvmB yvmA

S1339

yvkN yvkC yvkB yvkA

yvnB cypX yvmC

S1336 S1338

yvlDyvlC yvlB yvlA

S1340

yvzB

S1341

uvrA uvrB

S1342

csbA

S1343

yvkA

minJ
swrAA

swrAA
ctpB

ftsX

ftsE
cccB

yvjA

prfB prfB
secA

yvyD

yvzG
fliT

fliS

fliD
yvyC

hag

csrA
fliW

yviE

flgL
flgK

yvyG

yvkA

minJ

S1344

swrAAswrAA

S1345S1346

ctpB ftsX ftsE

S1347

cccB yvjA prfB

S1348

secA

S1349

yvyD

S1350

yvzG fliT fliS fliD yvyC

S1351

hag

S1352

csrAfliW yviE flgL flgK yvyG

yvyG
flgM

yvyF

comFC
comFB

comFA

yviA
degU

degS

yvyE
yvhJ

tagO

tuaH
tuaG

tuaF

tuaE
tuaD

tuaC

tuaB
tuaA

tuaA

lytC

S1354 S1357

yvyE yvhJ

S1359

yvyGflgM

S1353

yvyF comFC comFB comFA yviA degU

S1355

degS

S1356 S1358

tagO

S1360

tuaH tuaG tuaF tuaE

S1361

tuaD tuaC tuaB tuaAtuaA lytC

lytC
lytB

lytA

lytR

mnaA
gtaB yvzH

ggaB
ggaA

yvzI
yvzE

tagH

tagG
tagF

tagE

lytR

S1362

gtaB

S1363 S1367 S1370

yvzE

lytC lytB lytA mnaA

S1364

yvzH

S1365

ggaB

S1366

ggaA yvzI

S1368 S1369

tagH tagG

S1371S1372

tagF tagE

tagE
tagD

tagA

tagB
tagC

lytD

yvyI
gerBA

gerBB

gerBC

ywtG
ywtF

ywtE

pgdS
pgsE

pgsA
pgsC

pgsB

S1375

tagA tagB tagC gerBA gerBB gerBC

S1380

ywtF

S1381

ywtE

S1382

tagE

S1373

tagD

S1374 S1376

lytD yvyI

S1377 S1378

ywtG

S1379

pgdS pgsE pgsA pgsC pgsB



3 700 001 3 720 000

3 720 001 3 740 000

3 740 001 3 760 000

3 760 001 3 780 000

3 780 001 3 800 000

pgsB
rbsR

rbsK

rbsD
rbsA

rbsC

rbsB
ywsB

ywsA ywrO
alsD

alsS

alsR
ywrK

ywrJ

cotB
cotH

cotG

ywrF
ywrE

ywrD

S1382

rbsR rbsK rbsD rbsA rbsC rbsB ywsB

S1383

ywsA

S1384

alsR

S1385

ywrK cotG ywrF

S1389

ywrE

S1390

pgsB ywrO alsD alsS ywrJ cotB

S1386

cotH

S1387 S1388

ywrD

ywrD
ywrC

ywrB

ywrA

ywqO
ywqN

ywqM

ywqL
ywqK

ywqJ
ywqI

ywqH

ywqG
ywqF

ywqE

ptkA
ywqC

ywzD

ywqB
ywqA

ywpJ

glcR

S1390

ywrC ywrB ywrA ywqM ywqB ywqA

ywrD ywqO ywqN ywqL ywqK ywqJ ywqIywqH

S1391S1392

ywqG

S1393

ywqF

S1394

ywqE ptkA ywqC ywzD

S1395S1396S1397

ywpJ glcR

ssbB
ywpG

ywpF ywpE
ywpD

mscL

fabZ
rapD

flhP

flhO
mbl

spoIIID

usd
ywoH

ywoG ywoF
pucI

ywoD

ywoC
ywoB

amtB

glnK
bcrC

ywnJ

spoIIQ

ywpF

S1400

ywpD rapD

S1403

ywoH ywoG amtB glnK bcrC

S1398S1399

ssbB ywpG ywpE mscL fabZ

S1401 S1402

flhP flhO

S1404

mbl

S1405

spoIIIDusd ywoF pucI ywoD ywoC ywoB ywnJ spoIIQ

spoIIQ
ywnH

ywnG ywnF
clsA

mta

ywnC

ywnB
ywnA

ureC
ureB

ureA

ywzE
ywzF

csbD

ywmF
rapB

moaA

fdhD
ywmE

ywmD

ywmC
spoIID

murAA

ywmB

S1406S1407

ywnH ywnG

S1410

clsA ywnC

S1420

spoIIQ

S1408

ywnF

S1409S1411

mta ywnB ywnA

S1412

ureC ureBureA

S1413S1414

ywzE

S1415

ywzF

S1416S1417

csbD ywmF rapB moaA fdhD

S1418

ywmE ywmD ywmC spoIID

S1419

murAA ywmB

ywmB
ywzB

ywmA atpC
atpD

atpG

atpA
atpH

atpF

atpE
atpB

atpI

upp
glyA

ywlG

ywlF
ywlE

ywlD

ywlC
ywlB

spoIIR

ywlA

ywkF
prmC

prfA
ywkD

racA ywkB

S1420

ywmA ywlA ywkD racA

ywmB

S1421

ywzB

S1422S1423

atpC atpD atpG

S1424

atpA atpH atpF

S1425

atpE atpB atpI

S1426S1427

upp glyA

S1428

ywlG ywlF

S1429

ywlE ywlD ywlC

S1430S1431

ywlB spoIIR ywkF

S1432

prmC prfA

S1433

ywkB



3 800 001 3 820 000

3 820 001 3 840 000

3 840 001 3 860 000

3 860 001 3 880 000

3 880 001 3 900 000

ywkB
maeA

tdk

rpmEA
rho

ywjI

murAB
ywjH

fbaA

spo0F
ywjG

pyrG

rpoE
acdA

fadF

clsB
ywjD

ywjC ywjB
ywjA

ywjG clsB ywjD ywjC

S1446

ywkB maeA

S1434

tdk rpmEA

S1435

rho

S1436

ywjI murAB

S1437

ywjH

S1438

fbaA

S1439

spo0F

S1440

pyrG

S1441

rpoE

S1442S1443

acdA fadF

S1444 S1445

ywjB ywjA

ywjA
ywiE

narI

narJ
narH

narG

arfM
ywiC

fnr

narK
argS

ywiB

sboA
sboX

albA

albB
albC

albD

albE

ywiC sboAsboX albA albB albC albD albE

ywjA ywiE

S1447

narI narJ narH narG

S1448

arfM fnr narK argS ywiB

albE
albF

albG ywhL
ywhK

rapF

phrF
ywhH

speB

speE
pbpG

ywhD

ywhC
ywhB

ywhA

thrZ
mmr

ywgB

ywgA
ywfO

albE albF albG

S1450

rapF phrF

S1451

ywhH pbpG ywhB

S1449

ywhL ywhK speB speE

S1452 S1453

ywhD ywhC

S1454

ywhA thrZ

S1455

mmr ywgB ywgA ywfO

ywfO
ywzC

rsfA ywfM
ywfL

cysL

pta
ywfI

ywfH bacF
bacE

bacD

bacC
bacB

bacA

ywfA
rocC

rocB

rocA

rsfA

S1458

ywfI ywfH

S1459

ywfO

S1456

ywzC

S1457

ywfM ywfL cysL pta bacF bacE bacD bacC bacB bacA ywfA rocC rocB rocA

rocA
rocG

yweA

spsL
spsK

spsJ

spsI
spsG

spsF

spsE
spsD

spsC

spsB
spsA

ywdL ywdK
ywdJ

ywdI

ywdH

ung
ywdF

ywdE
ywdD

S1463

ywdL ywdH

rocA

S1460

rocG

S1461

yweA

S1462

spsL spsK spsJ spsI spsG spsF spsE spsD spsC spsB spsA ywdK ywdJ ywdI ung ywdF ywdE ywdD



3 900 001 3 920 000

3 920 001 3 940 000

3 940 001 3 960 000

3 960 001 3 980 000

3 980 001 4 000 000

ywdD
ywzG

pdxK ywdA
sacA

sacP

ywcJ

sacT
ywcI

vpr

ywcH
nfrA

rodA
ywcE

qoxD

qoxC
qoxB

qoxA

ywzA

galT

pdxK ywcJ

S1466

vpr

S1470

ywcE ywzA

ywdD ywzG ywdA

S1464

sacA sacP

S1465

sacT ywcI

S1467

ywcH

S1468

nfrA rodA

S1469

qoxD qoxC qoxB qoxA

S1471S1472S1473

galT

galT
galK

ywcD

ywcC
slrA

ywcB

ywcA

ywbO
efeN

efeM
efeU

thiE

thiM
ywbI

cidA

lrgB
ywbF

ywbE ywbD
ywbC

ywbB

ywbA
epr

S1474

slrA

S1475

ywcB ywcA cidA lrgB ywbF ywbE ywbC epr

galT galK ywcD ywcC ywbO

S1476

efeN efeM efeU thiE thiM ywbI ywbD ywbB ywbA

epr
sacX

sacY gspA
ywaF

ywaE

tyrZ
ywaD

ywaC

menA
ywzH

dltA

dltB
dltC

dltD

dltE
ilvK

licH

licA

epr sacX sacY ywaE NA tyrZ ywaD

S1479

ywzH dltA dltB dltC dltD

S1480

dltE ilvK

S1477

gspA ywaF ywaC menA

S1478 S1481

licH licA

licA
licC

licB

licR
yxzF

aag

katX
yxlH

yxlG

yxlF
yxlE

yxlD

yxlC
sigY

yxlA yxkO
cydD

cydC

cydB
cydA

cimH

katX yxlH yxlA cimH

licA licC licB licR yxzF aag

S1482 S1483 S1484

yxlG yxlF yxlEyxlDyxlC sigY

S1485

yxkO cydD cydC cydB cydA

S1486S1487

cimH
yxkI

yxzE yxkH
msmX

yxkF

aldY

yxkD
yxkC galE

yxkA
yxjO

yxjN
yxjM

yxjL

pepT
yxjJ

yxjI

yxjH
yxjG

cimH yxkI yxzE

S1489

aldY

S1492

yxkC

S1493

yxjO yxjN yxjM yxjL pepT

S1495S1496S1497

yxjJ yxjI yxjH

S1499

yxjG

S1488

yxkH msmX

S1490

yxkF yxkD NA

S1491

galE yxkA

S1494 S1498



4 000 001 4 020 000

4 020 001 4 040 000

4 040 001 4 060 000

4 060 001 4 080 000

4 080 001 4 100 000

yxjG

yxjF
scoB

scoA
yxjC

yxjB

yxjA

yxiT
yxiT

yxiS
katE

citH bglS
licT

yxiP

yxiO

deaD
yxiM

yxzI
yxzJ

yxiK

yxiJ
yxiI

yxjG NA

S1503

yxjA

S1505

citH

S1506

yxiO

yxjF scoB scoA yxjC

S1500

yxjB

S1501 S1502

yxiTyxiT

S1504

yxiS katE bglS

S1507

licT yxiP deaD yxiM

S1508

yxzIyxzJyxiK yxiJyxiI

yxiI
yxzG

yxiH

yxiG
yxzC

yxiF

yxxG
wapA

yxxF

yxiE
bglH

bglP

yxxE
yxxD

yxiD

yxiC
yxiB

abnB

yxiI yxzG

S1509

yxiH

S1510

yxiG yxzC yxiF

S1511

yxxG wapA yxxF

S1512

yxiE bglH bglP

S1513S1514

yxxE yxxD yxiD yxiCyxiB

S1515

abnB

abnB
yxzL

hutP

hutH
hutU

hutI

hutG
hutM

pdp

nupC
deoC

deoR

yxxB
yxeR

yxeQ

yxeP
yxeO

yxeN

yxeM

hutP hutH hutU hutI hutG

S1517

hutM

abnB

S1516

yxzL pdp nupC

S1518

deoC deoR

S1519

yxxB yxeR yxeQ yxeP yxeO yxeN yxeM

yxeM
yxeL

yxeK

yxeJ
yxeI

yxeH

yxeG
yxeF

yxeE

yxeD

yxeC
yxeB yxeA

yxdM
yxdL

yxdK
yxdJ

iolJ

iolI
iolH

iolG

iolF
iolE

iolD

S1520

yxeE yxeD yxeB

S1523

yxeM yxeL yxeK yxeJ yxeI yxeH yxeG yxeF

S1521S1522

yxeC yxeA yxdM yxdL yxdK yxdJ iolJ iolI

S1524

iolH iolG iolF iolE iolD

iolD
iolC

iolB

mms A
iolR

iolS

yxcE
yxcD

csbC htpG
yxcA

yxbG yxbF
aldX

yxbD

yxbC
yxbB

aslA

yxnB
asnH

S1527

iolR iolS

S1529

yxcE yxcD csbC

S1530

yxbG aldX

S1534

yxbB aslA yxnB asnH

iolD iolC iolB

S1525

mms A

S1526S1528

htpG

S1531

yxcA yxbF

S1532 S1533

yxbD yxbC



4 100 001 4 120 000

4 120 001 4 140 000

4 140 001 4 160 000

4 160 001 4 180 000

4 180 001 4 200 000

asnH
yxaM

yxaL

yxaJ
yxaI

yxaH

qodI
yxaF

yxnA yxaD
yxzK

yxaC yxaB
glxK

gntR

gntK
gntP

gntZ

ahpC
ahpF

asnH yxaM yxaI

S1535

yxnA

S1538

yxzK yxaC gntR gntK gntP gntZ

S1540

ahpC ahpF

yxaL yxaJ yxaH

S1536

qodI

S1537

yxaF yxaD

S1539

yxaB glxK

ahpF

bglA
yyzE

yydK
yyzN

yydJ

yydI
yydH

yydG

yydF
fbp

yydD

yydC
yydB

yydA

yyzF
yycS

yycR

yyzG
yycQ

yycP

yycO
yycN

ahpF yydK yyzN fbp

S1544 S1546

yycS

S1541

bglA yyzE

S1542

yydJ yydI

S1543

yydH yydG yydF

S1545

yydD yydC yydB

S1547

yydA

S1548

yyzF yycR yyzGyycQ yycP yycO yycN

yycN
rapG

phrG argI
rocE

rocD

rocR

yyzO
htrC

yycJ
yycI

walH

walK
walR trnY-PhetrnY-AsptrnY-GlutrnY-Lys

purA

yycE
dnaC

yycDyyzB
yycC

yycB

rapG phrG rocR yycD

S1556

yycC

S1558

yycB

yycN

S1549S1550

argI rocE

S1551

rocD yyzO htrC yycJ yycI walH walK walR

S1552S1553S1554S1555

purA yycE dnaC yyzB

S1557

yycB
yycA

rplI

yybT
yybS

yyzH

cotF

yybR
ppaC yybP

yybO

yyzI

yyzJ
yyzK
yyzL

yybN
yybM

yybL

yybK
yybJ

yybI

yybH
yybG

yybF

yycB yycA

S1559

cotF

S1562

ppaC yybO

S1564

yybN

S1565

yybM yybL yybK yybJ

S1567

yybG

rplI yybT yybS

S1560

yyzH

S1561

yybR yybP

S1563

yyzIyyzJ yyzKyyzL

S1566

yybI yybH yybF

yybF
yybE

yybD

yybC

yybB
yybA

yyaT
yyaS

yyaR

yyaQ
yyaP

tetB

tetL
yyaO

yyaN

yyaM
yyaL

yyaK

yyaJ

maa
yyaH

ccpB
exoAA

rpsR

ssbA
rpsF

engD

yybE yybD yybC

S1569

yyaT yyaS

S1571

yyaQ

S1572

yyaP yyaO yyaN yyaM yyaL yyaJ

S1574

yybF

S1568

yybB yybA yyaR

S1570

tetB yyaK

S1573

maa yyaH ccpB exoAA rpsR ssbA rpsF

S1575

engD



4 200 001 4 220 000

engD
yyaE

yyzM

yyaD
yyaC

parB

parA
yyaB

noc

rsmG
trmF

trmE

jag
oxaAA

rnpA

rpmH

S1576

yyaC yyaB

S1579 S1583

engD yyaE yyzM yyaD parB parA noc

S1577

rsmG trmF trmE

S1578

jag oxaAA

S1580

rnpA

S1581

rpmH

S1582
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