
ORI @ 4,082,000 ~85�
Genome = 4,857,432

108,829 128,829

119,579118,080
araA

(1500bp)

attL at +447 into araA = 119,132

SDT1206, araA::attL (SDT1266 with pXis and pattR) - STM0102
araA; L-arabinose isomerase
@ 2.4�

araD araB araC

108,829 128,829

121,299119,590
araB

(1709bp)

attL at +553 into araB = 120,746

SDT1207, araB::attL (SDT1308 with pXis and pattR) - STM0103
araB; L-ribulokinase
@ 2.5�

araD araA araC

SDT1208, galT::attL (SDT1268 with pXis and pattR) - STM0775
galT; galactose-1-phosphate uridylyltransferase
@ 17.8�

828,948 848,948

840,570839,527
galT

(1043bp)

attL at +995 into galT = 839,575

galKgalM galE

SDT1017, rrlH::attL (SDT1233 with pXis and pattR)
23S rRNA
@ 6.9�

294,336291,244
rrlH

(3092bp)

attL at  293,456

rrsH rrfHIlcV tRNA-asx



SDT1049, cysB::attL (SDT1060 with pXis and pattR) - STM1713
cysB; transcriptional regulator for cysteine regulon (LysR family)
@ 37.7�

1,809,3811,808,407
cysB

(974bp)

attL at +47 into cysB = 1,809,334

SDT1285, ∆ hisD::attL (SDT1292 with pXis and pattR) - STM2072
hisD; histidinal dehydrogenase (also histidinol dehydrogenase activity)
@ 44.7�

2,151,9212,150,617
hisD

(1,305bp)

attL at  2,150,721 - 2,151,718 
hisD deletion from +104 to +1,102

hisAhisHhisBhisChisG hisF hisI

2,535,754 2,555,754

2,546,6162,544,892
ptsI

(1725bp)

attL at +1551 into ptsI = 2,546,443

SDT1210, ptsI::attL (SDT1306 with pXis and pattR) - STM2432
ptsI; phosphoenolpyruvate-protein phosphotransferase
@ 52.9�

SDT1200 and SDT1201, srlE::attL (SDT1236 and SDT1249 with pXis and pattR) - STM2833
srlE; PTS system, glucitol/sorbitol-specific IIBC component
@ 62.5�

2,969,352 2,989,352

2,979,8362,978,868
srlE

(969bp)

attL at +235 into srlE = 2,979,103

srlAsrlC srlB srlD srlRsrlM gutQ



3,244,034 3,264,034

3,254,7303,244,034
galP

(1392bp)

attL at +125 into galP = 3,253,464

SDT1209, galP::attL (SDT1305 with pXis and pattR) - STM3091
galP; glucose/galactose transporter
@ 67.0�

SDT1314, ∆ xerD::attL (SDT1318 with pXis and pattR) - STM3044
xerD; recombinase site specific
@ 66�

3,205,3213,204,425
xerD

(896bp)

attL at 3,204,561 - 3,204,806
xerD deletion from +515 to +760

recJ dsbC fldB

SDT1262, malT::attL (SDT1309 with pXis and pattL) - STM3515
malT; transcriptional activator of the mal genes; binds inducer (maltotriose) and ATP (LysR family).
@ 76.8�

36796053676900
malT

(2706bp)

attL at +900 into malT = 3,677,800

malQ malP

SDT1205, xylR::attL (SDT1250 with pXis and pattR) - STM3662
xylR; xylose operon regulatory protein
@ 80.0�

3,838,739 3,858,739

3,849,3273,848,152
xylR

(1176bp)

attL at +576 into xylR = 3,848,728

baxxylB xylA malS



SDT1264, malE::attL (SDT1355 with pXis and pattR) - STM4229
malE; maltose uptake; periplasmic maltose-binding protein
@ 91.7�

4,439,930 4,459,930

4,450,5284,449,332
malE

(1197bp)

attL at +412 into malE = 4,450,116

malF malMmalBmalKmalG

SDT1199 (mtl-), upstream mtlA::attL (SDT1235 with pXis and pattR) - STM3685
SDT1202 (mtl+), upstream mtlD::attL (SDT1361 with pXis and pattR) - STM3686
mtlA; PTS system, mannitol-specific IIBC component/PTS system, mannitol-specific IIA component
mtlD; mannitol-1-phosphate 5-dehydrogenase
@ 80.4�

3,867,976 3,887,976

3,877,180

3,875,267
mtlA

(1914bp)

attL upstream mtlA = 3,875,004

3,878,549

3,877,404

mtlD
(1146bp)

attL upstream mtlD = 3,877,185

mtlR



SDT1183, araA::attR (SDT1276 with pXis and pattL) - STM0102
araA; L-arabinose isomerase
@ 2.4�

108,829 128,829

119,579118,080
araA

(1500bp)

attR at +288 into araA = 119,291

araD araB araC

SDT1362, galE::attR (SDT1366 with pXis and pattL) - STM0776
SDT1363, galE::attR (SDT1367 with pXis and pattL) - STM0776
galE; galD, UDP-galactose 4-epimerase
@ 17.8�

828,948 848,948

841,597840,581
galE

(1016bp)

SDT1362
attR at +434 into galE

= 841,163

galKgalM galT

SDT1363
attR at +152 into galE
= 841,445

SDT1151, thrA::attR (SDT1239 with pXis and pattL) - STM0002
thrA; aspartokinase I; bifunctional enzyme: N-terminal is aspartokinaseI and C-terminal is homoserine 
dehydrogenaseI.
@ 0�

2799337
thrA

(2463bp)

attR at +958 into thrA = 1,295

thrL thrB thrC

SDT1253, STM0014::attR (not made with pXis and pattL) 
Putative LysR family transcriptional regulator
@ 0.3�

1596115014
STM0014
(948bp)

attR at +548 into STM0014 = 15,562

dnaK dnaJ



SDT1058, aroD::attR (SDT1258 with pXis and pattL) - STM1358
aroD; 3-dehydroquinate dehydratase
@ 30.5�

1,440,3751,439,617
aroD

(758bp)

attR at +181 into aroD = 1,440,194

SDT1155, STM0923::attR (not made with pXis and pattL)
Putative Fels-1 prophage tail assembly protein
@ 19.0�

994,908994,231
STM0923
(678bp)

attR at +110 into STM0923 = 994,341

SDT1337, ∆ trpA::attR (SDT1344 with pXis and pattL) - STM1727
trpA; tryptophan synthase, alpha protein
@ 38.1�

1,825,0781,824,272
trpA

(806bp)

attR at 1,824,342 - 1,824,653
trpA deletion from +70 to +381

trpDtrpEtprH trpC trpBtprL

SDT1163, STM1657::attR (not made with pXis and pattL)
Putative methyl-accepting chemotaxis protein
@ 36.5�

1,752,4311,751,277
STM1657
(1155bp)

attR at +382 into STM1657 = 1,752,049



SDT1156, STM2724::attR (not made with pXis and pattL)
Fels-2 prophage hypothetical protein
@ 59.5�

2,868,6782,866,927
STM2724
(1752bp)

attR at +698 into STM2724 = 2,867,980

SDT1364, hilA::attR (SDT1368 with pXis and pattL) - STM2876
hilA; invasion genes transcription activator
@ 62.8�

3,021,5173,019,856
hilA

(1662bp)

attR at +26 into hilA = 3,019,882

hilD sptPiagB

SDT1158, yegS::attR (not made with pXis and pattL)
Putative diacylglycerol kinase catalytic domain
@ 46.5�

2,234,9122,234,013
yegS

(900bp)

attR at +526 into yegS = 2,234,539

SDT1162, nuoM::attR (not made with pXis and pattL) - STM2317
nuoM; NADH dehydrogenase I chain M
@ 50�

2,427,3472,425,818
nuoM

(1533bp)

attR at +1192 into nuoM = 2,426,155

nuoN nuoKnuoL nuoJ



SDT1313, ∆ spaT::attR (SDT1327 with pXis and pattL) - STM2886
spaT; surface presentation of antigens; secretory proteins
@ 62.9�

3,031,3953,030,898
spaT

(497bp)

attR at 3,030,955 - 3,031,382
spaT deletion from +13 to +440

spaQspaRspaS spaP spaO

SDT1159, STM3600::attR (not made with pXis and pattL)
Putative sugar kinases, ribokinase family
@ 78.5�

3,773,3123,772,467
STM3600
(846bp)

attR at +671 into STM3600 = 3,772,641

SDT1365, torS::attR (SDT1369 with pXis and pattL) - STM3826
torS; sensory kinase in multi-component regulatory system with TorR (regulator) and TorT (periplasmic 
sensor); regulates tor operon
@ 82.5�

4,029,1874,026,452
torS

(2736bp)

attR at +318 into torS = 4,026,770

torR dgoTtorT

SDT1400, cyaA::attR (not made with pXis and pattL) - STM3939
Adenylate cyclase
@ 85.7�

4,148,9134,146,367
cyaA

(2546bp)

attR at +1136 into cyaA = 4,147,503

hemC



SDT1160, STM4534::attR (not made with pXis and pattL)
Putative NtrC family transcriptional regulators, ATPase domain
@ 98.5�

4,794,8324,792,067
STM4534
(2766bp)

attR at +2500 into STM4534 = 4,794,567

tsr STM4534

SDT1161, STM4502::attR (not made with pXis and pattL)
Putative cytoplasmic protein
@ 98�

4,756,9314,756,323
STM4502
(609bp)

attR at +86 into STM4502 = 4,756,409
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