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Table 1. List of open reading frames of known, suggested or hypothetical genes.
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P38489
 S

P Oxygen-insensitive NAD(P)H nitroreductase (EC 1.-.-.-).

P39454 SP Hypothetical protein in nfsB 5' region (fragment).
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S16298 pir Ferric enterobactin transport protein FepC
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S16306 Pir Membrane protein P43

PI4609 SP Ferrienterobactin-binding periplasmic protein precursor.

JV0044 pir Hypothetical 7.5K protein (fepB 51 region)
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 hisC homolog

P10151 sp Probable activator protein in leuABCD operon.

P26427 sp Alkyl hydroperoxide reductase C22 protein (EC 1.6.4.-) (SCRP-

23).

P35340 sp Alkyl hydroperoxide reductase F52A protein (EC 1.6.4.-)

(fragment).

P39177 sp Unknown protein from 2D-PAGE (spots

PR25/LMI6/2D_000LR3) (fragment).

P46154 SP Glutathione-independent formaldehyde dehydrogenase (EC

1.2.1.46) (FDH) (FALDH).

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Pseudomonas syringae

(PV. Tomato)
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(PV. Tomato).
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Alcaligenes eutrophus

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli.

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli
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Table 1. Continued.
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(aa)

136
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371

552

226
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338

118

363
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67

321

317

191

87
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14.0
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14.0

14.0

14.0

14.1

14.1

14.1

14.1

14.1

14.2
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14.2

14.2
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14.3

14.3

14.3

14.3

14.3
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14.4
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705

1156

451

834

331

408

2168

351

1277

557

2643

2377

2408

4213

1043

451

966

135

2245

1209

5806

516

183

170

703

V

100

100

25.5

51.3

33.1

72

76.3

48.4

52.9

27.8

32.6

38.8

100

100

34.9

100

100

99.2

100

100

99.7

26.6

99.5

100

100

100

100

100

99.4

100

70.5

32.3

100

99

99.7

100

35.2

32.4

33.5

overlap' gene'

136 ink

268 rna.rnsA

479

265 UilG )

130(ri(G. HI0021)

503 (cirF, HI0022)

291 (cilE. HI0023)

95 UHD )

329 (citC, H10025)

529 (yjdH )

215

121 (yhcL)

338 IS5

118IS5

327 (yhcL )

156

69 cspE, msmC, gicA

127

52

67

321 UpA.lip

271 OeuO)

191 lipB

87

403 dacA, pfv

362 rlpA

370 mrdB, rodA

633 mrdA, pbpA

155

69

200 (cobC)

62

343 holA

193 rlpB

860 leuS

85

88

102

568

y gene'

ybeG

ybel

ybeH

ybeC

ybeF

ybeD

ybeA

ybeB

ybel.

accession

P40679

P21338

007252

P45414

P44458

P44459

P44460

P02903

P44462

P39272

P39486

P45428

S47725

B91483

P45428

P37001

P36997

P37002

P39874

JN0256

P25845

P10151

P30976

P30977

P04287

A28387

JT0500

P08150

P05850

P05848

P39701

S48587

A46738

B28387

A30290

P46129

P34226

S50869

P07823

sp

sp

sp

sp

sp

sp

sp

sp

sp

sp

sp

sp

pir

pir

sp

sp

sp

sp

sp

pir

sp

sp

sp

sp

sp

pir

pir

sp

sp

sp

sp

pir

pir

pir

pir

sp

sp

pir

sp

product species

ol68#16 79577 78369 403

Ol68#17

Ol68#18

ol69#l

ol69#2

ol69#3

ol69#4

oI69#5

ol69#6

ol69#7

ol69#8

ol69#9

ol69#10

ol69#13

ol70#l

80804

81927

83831

84329

84542

85524

86186

87219

87800

90397

90632

92167

95020

99007

79719

80818

81933

83865

84336

84913

85548

86191

87222

87818

91111

91187

94469

97340

362

370

633

155

69

204

213

343

193

860

160

327

184

556

14.4

14.5

14.5

14.5

14.5

14.5

14.6

14.6

14.6

14.6

14.7

14.7

14.7

148

Regulator of nucleoside diphosphate kinase.

Ribonuclease I precursor (EC 3.1.27.6) (enterobacter

ribonuclease) (RNase I).

Membrane protein.

CitG protein.

CitG protein homolog.

Citrate lyase alpha chain (EC 4.1.3.6)

Citrate lyase beta chain (EC 4.1.3.6)

Citrate lyase gamma chain).

[Citrate (pro-3S)-lyase] ligase (EC 6.2.1.22)

Hypothetical 60.6 KD protein in dcuB-lysU intergenic region

(F543).

Hypothetical 26.2 KD protein in gdhl 5' region (ORF 1).

Hypothetical 48.8 KD protein in nanA-sspB intergenic region

(0455).

Hypothetical protein F338

Hypothetical 12K protein (insertion sequence IS5)

Hypothetical 48.8 KD protein in nanA-sspB intergenic region

(0455).

Hypothetical 18.4 KD protein in cspE 5'region.

Cold shock-like protein CspE.

Hypothetical 13.8 KD protein in cspE-lipA intergenic region.

Hypothetical protein in cspE-iipA intergenic region (fragment).

hypothetical protein {lip 3' region)

Lipoic acid synthetase (lip-syn).

Probable activator protein in leuABCD operon.

Lipoate biosynthesis protein B.

Hypothetical 9.8 KD protein in UpB-dacA intergenic region

(ORF1).

Penicillin-binding protein 5 precursor (D-alanyl-D-alanine

carboxypeptidase fraction A) (EC 3.4.16.4)

Lipoprotein RlpA precursor

Rod shape-determining protein MrdB

Penicillin-binding protein 2 (PBP-2).

Hypothetical 17.3 KD protein in mrdA IpbpA 3' region.

Hypothetical 7.7 KD protein in mrdA IpbpA 3' region.

Alpha-ribazole-5'-phosphate phosphatase (EC 3.1.3.-).

Hypothetical protein

DNA-directed DNA polymerase (EC 2.1.1.1) III delta chain

Lipoprotein RlpB precursor

Leucine-tRNA ligase (EC 6.1.1.4)

Hypothetical protein in leuS 3' region (fragment).

Skt5 protein.

Hypothetical protein 1

78 KD glucose regulated protein precursor (GRP 78) (BIP).

Escherichia coli

Escherichia coli

Alcaligenes eutrophus

Klebsiella pneumoniae

Haemophilus influenzae

Haemophilus influenzae

Haemophilus influenzae

Klebsiella pneumoniae

Haemophilus influenzae

Escherichia coli

Bacillus megaterium

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Salmonella typhimurium

Mycoplasma capricolum

(SGC3)

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Saccharomyces

cerevisiae (Baker's

Yeast)

Pseudomonas aeruginosa

Mesocricetus auratus

(Golden hamster)

H

O
in

CO
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Table 1. Continued.

orf

number

Ol70#2

Ol70#3

Ol70#4

Ol70#5

ol70#6

Ol70#7

ol70#8

ol70#9

start*
lnt\

100026

100869

101543

102283

103436

104627

103959

106495

end

(nt)

99094

100147

100872

101546

102456

103614

104312

104960

length

(aa)

311

241

224

246

327

338

118

512

m a P direction'
(min)

14.8

14.9

14.9

14.9

14.9

14.9

15.0 +

15.0

score1

788

1561

1413

1633

327

2267

778

3431

%'

100

100

100

100

30.8

100

100

99.8

overlap' gene'

123

241 gUL

224 gllK

246 ghj

234 iglnH )

338 IS5

118 IS5

512 Int. culE

y gene
1

accession

P41409

P4I076

P4I075

P41074

P27676

S47725

B9I483

P23930

sp

sp

sp

sp

sp

pir

pir

sp

product species

yheK

ybej

ol70#10 107215 106523 231 338 23.9 264 (ylfL ) P39319

ol71#l

ol71#2

ol7I#3

ol71#4

ol71#5

o171#6

ol71#7

ol71#8

ol71#9

ol71#10

ol72#l

Ol72#2

oI72#5

ol72#6

ol72#7

Ol72#10

ol72#ll

ol72#13

ol73#l

ol73#2

ol73#3

ol73#4

ol73#5

oI73#6

ol73#7

ol73-

174#1

ol74#l

ol74#2

Ol74#3

oI74#4

Ol74#5

Ol74#6

107955

109031

109819

110568

110714

114789

115938

117206

118363

119223

119556

121708

126257

126302

127076

128598

129169

131920

132316

133876

136071

136194

137269

140025

140590

142647

144343

144432

144745

145194

149387

149831

107491

107955

109148

109795

111886

113128

115189

115989

117218

118426

121499

123366

125814

126553

126549

129140

130806

131561

132002

132560

133876

136448

136670

137344

140021

140602

142673

144346

144948

149384

149710

151261

155

359

224

258

391

554

250

406

382

266

648

553

148

84

176

181

546

120

105

439

732

85

200

894

190

682

557

29

68

1397

108

477

15.0

15.0

15.1

15.1

15.1 +

15.2

15.2

15.2

15.2

15.3

15.3 +

15.3 +

15.4

15.4 +

15.4

15.5 +

15.5 +

15.6

15.6

15.6

15.6

15.7 +

15.7

15.7

15.7

15.8

15.8

15.8

15.8 +

15.9 +

15.9 +

16.0 +

156

592

818

1224

853

3735

1668

2623

2481

1772

4169

3757

1000

556

1202

1154

3614

771

683

2841

4991

574

1336

5863

1231

4297

3608

165

478

9653

694

2397

35.9

41.4

63.9

70.3

38.5

100

100

100

100

100

100

100

100

98.8

100

100

100

99.1

100

100

100

100

92.4

100

100

99.9

100

96.6

100

99.9

100

96.6

92

232 (phoH, psiH )

194

246

392 (visC)

554 asnB

250 nagD

406 nagC

382 nagA

266 nagB, glmD

648 nagE, pstN

553 glnS

148 fur

84

\16fldA

181 seqA

546 pgm

113

105

439 polE

732 speF

85

225 kdpE

894 kdpD

190 kdpC

682 kdpB

557 kdpA

29 kdpF

68

1397 rhsC

108

354 rhsA

ybfj

yhfG

ybfH

ybfK

yhfA

vbfB

C36933

P31544

S49379

S49379

P25535

A36616

S06991

C37018

S06989

P09375

P09323

P00962

SO73O8

P46146

A37319

A54296

P36938

P37O03

P37004

P24170

P24169

P46121

C42372

B42372

P03961

P03960

P03959

P36937

P289I3

P16918

P28914

PI6916

pir
sp

pir

pir

sp

pir

pir

pir

pir

sp

sp

sp

pir

sp

pir

pir

sp

sp

sp

sp

sp

sp

pir

pir

sp

sp

sp

sp

sp

sp

sp

sp

Hypothetical protein in %ltL 3' region (fragment).

Glutamate/aspartate transport ATP-binding protein GHL.

Glutamate/aspartate transport system permease protein GltK.

Glutamate/aspartate transport system permease protein Gld.

Glutamine-binding protein precursor.

Hypothetical protein F338

Hypothetical 12KD protein (insertion sequence IS5)

Apolipoprotein N-acyltransferase (EC 2.3.1.-) (alp N-

acyltransferase) (copper homeoslasis protein CutE).

Hypothetical 49.8 KD protein in cysQ-msrA intergenic region

(F447).

Orf 5' of diacylglycerol kinase homolog

PhoH protein (phosphate starvation-inducible protein PsiH).

Hypothetical protein 2

Hypothetical protein 2

VisC protein.

Asparagine synthase (glutamine-hydrolyzing) (EC 6.3.5.4)

NagD protein

NagC protein

N-acetylglucosamine-6-phosphate deacetylase (EC 3.5.1.25)

Glucosamine-6-phosphate isomerase (EC 5.3.1.10) (glucosamine-

6- phosphate deaminase).

(Phosphotransferase enzyme II.ABC component) (EC 2.7.1.69)

2.7.1.69)

Glutaminyl-tRNA synthetase (EC 6.1.1.18)

Regulatory protein Fur

Hypothetical 10.2 KD protein in fur-fldA intergenic region

Flavodoxin

SeqA protein

Phosphoglucomutase (EC 5.4.2.2)

Hypothetical 13.2 KD protein in pgm-potE intergenic region.

Hypothetical 11.9 KD protein in pgm-potE intergenic region.

Putrescine-ornithine antiporter (putrescine transport protein).

Ornithine decarboxylase, inducible (EC 4.1.1.17).

Hypothetical 9.5 KD protein in speF-kdpE intergenic region.

Regulatory protein KdpE

Regulatory protein KdpD

Potassium-transporting ATPase (EC 3.6.1.36), C chain (ATP

phosphohydrolase (potassium-transporting), C chain).

Potassium-transporting ATPase (EC 3.6.1.36), B chain (ATP

phosphohydrolase (potassium-transporting), B chain).

Potassium-transporting ATPase (EC 3.6.1.36), A chain {ATP

phosphohydrolase (potassium-transporting), A chain).

KdpF protein.

Hypothetical 8.3 KD protein in rhsC 5" region precursor.

RhsC protein precursor.

Hypothetical 12.6 KD protein in rhsC 3" region (ORF-C2).

RhsA protein precursor.

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Bacillus

stea rothermoph ilus

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Streptococcus mutatis

Escherichia coli

Pseudomonas aeruginosa

Pseudomonas aeruginosa

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

o

CD
O

CD

I—i

to

to

00

b
3
5'

5
a

O

O

CD
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Table 1. Continued.

p

orf

number

ol74#7

Ol74#8

Ol74#9

ol74#10

o174#11

ol74#12

ol75#l

ol75#2

ol75#3

ol75#4

" start'

151261

152056

152511

153703

154612

155118

158167

158438

159204

159854

end

(nl)

151827

152307

153569

154461

155118

156533

156689

159178

159857

160783

length

(aa)

189

84

353

253

169

472

493

247

218

310

map

(min)

16.0

16.0

16.0

16.0

16.1

16.1

16.1

16.1

16.2

16.2

direction
11 score' overlap' gene

1
y gene

1 product species

189

ol75#5 160776 161507 244 16.2

ol75#9

ol75#10

ol75#ll

ol76#l

ol76#2

ol76#3

Ol76#4

ol76#5

o!76#6

ol76#7

ol76#8

ol76#9

ol77#l

ol77#2

o!78#2

Ol78#3

ol78#5

ol78#6

ol78#7

ol78#8

ol78#9

ol78#10

Ol78#ll

ol78#!2

ol79#l

ol79#2

ol79#5

165318

167831

168406

170079

170788

171171

171518

173300

174317

177133

178625

179791

181486

181595

187069

188653

190363

190764

191460

191953

193348

T94678

195209

197696

198777

200434

201244

164593

165336

167843

168799

171174

171515

173281

174013

177115

178347

179788

180657

180767

183568

188634

189789

190764

191453

191885

193215

194640

195196

195997

198736

199493

199496

202293

242

832

188

427

129

115

588

238

933

405

388

289

240

658

522

379

134

230

142

421

431

173

263

347

239

313

350

16.3

16.3

16.3

16.4

16.4

16.4

16.4

16.5

16.5

16.5

16.6

16.6

16.6

16.6

16.8

16.8

16.8

16.8

16.9

16.9

16.9

16.9

16.9

17.0

17.0

17.0

17.1

ol79#6 203203 202457 249

507

184

595

33

3246

463

409

685

323

376

604

1642

237

2837

818

731

3935

1664

6280

2561

2519

1874

1568

1009

3417

2543

860

1450

886

2537

2877

1120

1368

2152

420

513

2316

1647

96.2

63.6

52

33.3

100

30.4

50

47.4

30.9

44.9

39.7

36.9

27.8

99.3

100

100

99.5

100

99.9

100

100

100

100

34.2

99.8

100

99.3

99.6

100

99.8

100

100

92

97.9

95.5

43.6

100

100

79

44 (rfbQ )

173 (rfbR )

69 (rfbR )

472 phr

484 (dlpT)

126

209 (HI173I)

32O(DUR1,2.

YBR208C,

YBR1448)

127 (lamB)

242 (papD )

835 (papC )

187 (papA )

427 gltA, gluT, icdB

129 sdhC, cybA

\\5sdhD

588 sdhA

238 sdhB

933 sucA

405 sucB

388 sucC

289 sucD

240 farR, giO

579 (fruA )

522 cydA, cyd-1

379 cydB, cyd-2

134

230 tolQ.fii

142 loIR

421 tolA, cim, excC,

Iky

431 lolB

173 pal. excC

237 (ybgF)

330 nadA. nicA

66 pnuC

202 (czcD )

350 aroC

249 gpmA. gpm

ybfC

ybfD

yhhl

ybfD

ybgA

ybgD

ybgC

P28915
 SP Hypothetical 22.0 KD protein in rhsC 3'region precursor (ORF-

C3).

P289I6
 SP H repeat-associated protein in rhsC 3' region (ORF-H3).

528481 P"
r
 RfbQ protein

528482 P '
r RfbR protein

S28482 Pir RfbR protein

P009I4
 SP Deoxyribodipyrimidinephotolyase(EC4.1.99.3)

P36574
 SP Di-tripeptide transporter.

P4537I
 SP Hypothetical protein in phbB 3'region (ORF7) (fragment).

P44299 sp Hypothetical protein HI1731.

P32528
 SP Urea amidolyase (contains: urea carboxylase (EC 6.3.4.6)

/Allophanate hydrolase (EC 3.5.1.54)).

P38096 SP Lactam utilization protein LamB

Chaperone protein PapD precursor.

Outer membrane usher protein PapC precursor.

Pap fimbrial protein precursor

Citrate synthase (EC 4.1.3.7).

Succinate dehydrogenase cytochrome B-556 subunit.

Succinate dehydrogenase (EC 1.3.99.1) 13K hydrophobic protein

Succinate dehydrogenase (EC 1.3.99.1) flavoprotein

Succinate dehydrogenase (EC 1.3.99.1) iron-sulfur protein

Oxoglutarate dehydrogenase (lipoamide) (EC 1.2.4.2)

Dihydrolipoamide succinyltransferase component (E2) of 2-

oxoglutarate dehydrogenase complex (EC 2.3.1.61).

succinate-CoA ligase (ADP-forming) (EC 6.2.1.5) beta chain

succinate-CoA ligase (ADP-forming) (EC 6.2.1.5) alpha chain

Fatty acyl responsive regulator (P30 protein).

PTS systemXphosphotransferase enzyme II, BC component) (EC

2.7.1.69) (EII-FRU).

Cytochrome d ubiquinol oxidase subunit I (EC 1.10.3.-).

Cytochrome d ubiquinol oxidase subunit II (EC 1.10.3.-).

Hypothetical 15.6 KD protein in cydB-tolQ intergenic region.

TolQ protein

TolR protein

TolA protein.

TolB protein

Peptidoglycan-associated lipoprotein precursor.

Hypothetical 28.2 KD protein in pal-lysT intergenic region.

Quinolinate synthetase A.

PnuC protein (fragment).

Cation efflux system protein CzcD.

Phospho-2-dehydro-3-deoxyheptonate aldolase.phe-sensitive (EC

4.1.2.15)

Phosphoglycerate mutase 1 (EC 5.4.2.1)

P15319

P07I10

A23221

P00891

P10446

B28836

C28836

A28837

A30256

P07016

A24090

A90499

PI 3669

P23387

PI 1026

PI 1027

P08999

B25980

C25980

P19934

JVO058

P07176

P45955

PI 1458

P31215

P13512

POO886

sp

sp

pir

sp

sp

pir

pir

pir

pir

sp

pir

pir

sp

sp

sp

sp

sp

pir

pir

sp

pir

sp

sp

sp

sp

sp

sp

P31217

Escherichiu coli

Eschenchia coli

Vibrio cholerae

Vibrio cholerae

Vibrio cholerae

Escherichia coli

Laciococcus lactis

(subsp. lactis)

(Streptococcus lactis)

Chromatium vinusum

Haemophilus influenzue

Saccharomyces

cerevisiae (baker's

yeast).

Emericella nidulans

(Aspergtllus nidulans)

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Rhodobacter capsulatus

(Rhodopseudomonas

capsulata)

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Alcali%enes eutrophus

Escherichia coli

Escherichia coli

O

3
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Table 1. Continued.

01

orf

number
start"

end

(nt)

length

(aa) (min)
direction" score" overlap' gene' y gene1

product
species

Ol79#7

ol79#8

o]79#9

ol79#IO

ol79#ll

o180#1

ol80#3

ol80#4

o!80#5

ol80#6

o!80#7

ol80#8

ol80#9

oI80#11

Ol80#13

o201#l

o20l#2

o201#3

o201#4

o201#5

o201#6

o201#7

o201#8

o203#l

o203#2

204448

205590

206640

207666

208949

210255

210700

211473

212165

213075

214042

214197

216249

217498

219479

222891

223519

224870

203411

204445

205597

206653

207930

209470

211470

212159

213220

213212

213227

215189

215236

218928

221371

221611

223046

223581

224957 225994

225994 227145

227135 227887

227886 228557

229138 231156

232259 231354

232656 233642

346

382

348

338

340

262

257

229

352

46

272

331

338

346

384

251

224

673

302

17.1

17.1

17.2

17.2

17.2

17.2

17.3

17.3

17.3

17.3

17.3

17.4

17.4

477 17.4

631 17.5

427 17.5

158 17.5

430 17.6

17.6

17.6

17.6

17.6

17.7

17.7

17.8

o203#3

o203#4

o203#5

o203#6

o203#7

o203#10

o203#13

o203#15

o203#16

O 2 0 3 # I 7

o203#18

O 2 0 3 # I 9

o203#20

o204#l

o204#2

i>204#3

233667

234182

234660

234907

235496

239351

241177

242863

244607

245583

246254

246483

248561

248681

250859

251962

234176

234664

234902

235356

236197

238113

240617

241733

242859

244588

245586

247844

248082

250828

251818

253044

170

161

81

150

234

413

187

377

583

332

223

454

160

716

320

361

17.8

17.8

17.8

17.8

17.8

17.9

17.9

18.0

18.0

18.0

18.0

18.1

18.1

18.1

18.1

182

2351

2511

2432

2307

2222

450

1634

1475

2293

243

173

223

400

512

348

1955

1102

2929

2297

2536

1718

1468

4330

448

2204

1109

962

519

1025

168

409

401

609

412

297

677

2970

1077

2137

676

99.7

100

100

100

99.1

37.6

100

99.6

100

100

29.6

27.2

28.2

26.5

25.1

98

99.4

100

100

100

100

100

100

35.4

100

100

95.7

98.8

100

22.5

27.2

25.2

31.5

34.7

25.5

100

100

100

100

100

375

346 galM

382 galK

348 galT

338 galE, xalD

340 phrA

245 (modA )

257 modA

229 modB, chlJ

352 modC, chID, narD

32 modD

287 (cof)

169

287 (oxyR, momR,

mor )

486

690

300 ybhC

158 ybhB

430 bioA

346 bioB

384 bioF

251 bioC

224 bioD

673 uvrfl

229

329 moaA, chlAl,

chlA, narA, bisA

\70moaB

161 moaC

81 moaD, cUA4,

MM

150 moaE

204 {yccA )

372 (ch, nov )

290 {yhhl )

375 {yhiG )

239 (abc2 )

274 («nM. HI0898)

103 \biH

454 rhIE

160 ybiA

mG. rurB

320 ybiB

323 (Idh ) ybiC

P40681 SP Aldose 1-epimerase (EC 5.1.3.3)

B23044 P
i r

 Galactokinase (EC 2.7.1.6)

S00722 P '
r
 UDPglucose-hexose-l-phosphateuridylyltransferase(EC

P09147
 S

P UDP-glucose4-epimerase(EC5.i .3.2)

P31060
 SP Photorepair protein PhrA.

P37733
 S

P Molybdenum transport protein ModA.

P37329
 S

P Molybdate-binding periplasmic protein precursor.

P09834
 S

P Molybdenum transport system permease protein ModB.

P09833 S
P Molybdenum transport ATP-binding protein ModC

P21829
 S

P Putative molybdenum transport protein ModD (fragment).

P46891
 S

P Cof protein.

P46057
 S

P Muconate cycloisomerase I (EC 5.5.1.1)

PI 1721 sp Hydrogen peroxide-inducible genes activator (morphology and

auto- aggregation control protein).

Q07252 SP Membrane protein

P20004
 S

P Aconitatehydratase(EC4.2.1.3)

P46130
 S

P Hypothetical protein in bioA 5 'region (fragment).

P12994 SP Hypothetical 17.1 KD protein in bioA 5' region.

A32025 P l r Adenosylmethionine-8-amino-7-oxononanoate transaminase (EC

2.6.1.62)

C32025 P ' r Biotin synthetase

P12998
 SP 8-amino-7-oxononanoate synthase (EC 2.3.1 47)

E32025 P
i r

 BioC protein

P13000 SP Dethiobiotin synthetase (EC 6.3.3.3)

A93613 P
i r

 UvrB protein

S27544 P ' r Hypothetical protein 1

P30745
 S

P Molybdenum cofactor biosynthesis protein A.

MoaB protein

MoaC protein

Molybdopterin (mpt) converting factor, subunit 1 (molybdenum

cofactor biosynthesis protein D).

MoaE protein

Hypothetical 23.4 KD protein in serT 5' region.

Cardiolipin synthetase (EC 2.7 8.-).

Hypothetical 41.1 KD protein in rhsB-pit intergenic region.

Hypothetical ABC transporter in rhsB-pii intergenic region

(F648).

ATP-binding cassette transporter 2 (fragment)

Multidrug resistance protein a homolog.

Hypothetical transcriptional regulator in moaE-rhlE intergenic

region (fragment).

Putative ATP-dependent RNA helicase RhIE

Hypothetical 18.7 KD protein in rhIE-dmC/rarB intergenic

region (F160).

Probable ATP-dependent helicase DinG (DNA-damage-inducible
protein G).

Hypothetical 35.0 KD protein in dniG/rarB y region (O320).

L-lactate dehydrogenase (EC 1.1.1.27).

S34999

S31881

P30748

S35OO2

P06967

P31071

P3I993

P37624

P41234

P44928

P41037

P25888

P30176

pir
pir

sp

pir

sp

sp

sp

sp

sp

sp

sp

sp

sp

P27296

P3O177

Q07251

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Azotobacter vinelandit

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Trichosporon cutaneum

Escherichia coli

Alcaligenes eutrophus

Bos taurus (Bovine)

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Thermoanaerobacterium

thermosulfurigenes

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

u•2,
>
CO
CD

JS

CD

O
CD
O

tr
o
r—

l

to
- a

I
(O

oo
bm

il

I-J

P3
eg
5'
o>-^

fcq
no
?*.

oCD
o
SCD

Mus musculus (Mouse)

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Alcaligenes eutrophus
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Table 1. Continued.

o

co

orf

number

o204#4

o204#5

o204#7

o204#8

o205#l

o205#3

o205#4

o205#5

o205#6

o205#7

o205#8

o205#9

o206#l

o206#2

o206#3

o206#5

o207#l

o207#2

o207#3

o207#4

o207#5

o207#6

o207#7

o208#l

o208#2

o208#3

o208#4

o208#6

o209#3

o209#4

o209#5

o209#6

o209#9

o209#10

o209#12

o2I0#l

o210#2

o210#3

o210#4

o210#6

start'

253536

254067

257142

257811

260809

262073

262729

263614

264521

265707

266060

268207

269257

271354

271573

275638

278216

279148

279180

280739

281974

282178

283022

284763

286577

287500

288589

293645

296337

298344

298779

299282

301743

302948

305428

306362

306522

306793

307819

309393

end

(nt)

253279

253804

254863

257410

258869

261354

262073

262871

264021

264823

266572

266627

270372

270437

273162

274826

275787

278225

279911

279993

280742

283140

284998

286556

287494

288408

290934

292323

297536

297589

298405

300511

300928

301743

303746

306108

306806

307512

308475

310502

length

(aa)

86

88

760

134

647

240

219

248

167

295

171

527

372

306

530

271

810

308

244

249

411

321

659

598

306

303

782

441

400

252

125

410

272

402

561

85

95

240

219

370

map £

(min)

18.2

18.2

18.2

18.3

18.3

18.4

18.4

18.4

18.4

18.5

18.5

18.5

18.5

18.6

18.6

18.7

18.7

18.7

18.8

18.8

18.8

18.8

18.8

18.9

18.9

18.9

19.0

19.1

19.1

19.2

19.2

19.2

19.2

19.3

19.3

19.4

19.4

19.4

19.4

19.4

lirection* score'

502

175

351

223

187

1542

1409

1586

1054

1883

+ 1131

882

+ 77

1300

+ 260

157

767

390

+ 998

1634

2711

+ 314

+ 798

+ 624

+ 804

+ 814

+ 449

560

+ 2604

1689

228

+ 339

163

220

147

579

+ 600

+ 1599

+ 1817

+ 2442

%"

100

42.4

23.1

46.5

22.3

99.6

100

100

100

99.7

100

32.3

23.3

64.4

27.8

36.6

38

35.4

70

100

100

100

48.1

30.6

41.1

42

31.1

27.4

99.8

100

32.5

22.4

40.5

26

23.7

100

100

100

100

99.5

overlap' gene'

86

66 UraR )

789 (fplA )

86 (ybiJ )

337 (yjeP )

240 glnQ

219 glnP

248 glnH

167 dps

295

171 ompX

495 (HI 1005)

408 [ag45 )

295 (yeeC, erfK )

439 (tef3 )

71

806 (pflD )

308 (pflC)

220 (lalC)

249 moeB, chIN

411 moeA, chlE, bis,

narE

52

557 iyejF)

481 (hbpA,

dppA, HI0853)

309 (nikB )

283 (dppC )

309

445

400 dacC

252 deoR, nucR

123 (bcrC)

362 (bcr, bicA, bicR

sur, suxA )

74

384 (mosC )

565 (H1OO35)

85 grxA, grx

95

240 mdaA, mdalS

282 rimK

370 polF

y gene'

vbU

vbil

fbiF

accession

P4I038

P41065

P42512

P4I038

P39285

S03I83

S03182

SO3I8I

S29942

P36545

P36546

P44974

P46838

P39176

P29551

P21878

P32674

P32675

P32669

P12282

P12281

sp

sp

sp

sp

sp

pir

pir

pir

pir

sp

sp

sp

sp

sp

sp

sp

sp

sp

sp

sp

sp

product species

ybiK P37595

Hypothetical 8.6 KD protein in dinG/rarB 3' region.

TraR protein.

Fe(III)-pyochelin receptor precursor.

Hypothetical 8.6 KD protein in dinG/rarB 3' region.

Hypotheiical 123.8 KD protein in genX-psd intergenic region

precursor (Fl 107).

Glutamine transport protein GlnQ

Glulamine transport protein GlnP

Glutamine-binding protein precursor

Dps protein

Hypothetical 31.3 KD protein in dps/pexB 5' region (ORF1).

Outer membrane protein X precursor.

Hypothetical protein HI 1005.

46 KD membrane protein.

31.6 KD protein in cobT 3' region precursor.

Elongation factor 3 (EF-3).

Hypothetical protein in pdhA 5' region (ORF1) (fragment).

Formate acetyltransferase 2 (EC 2.3.1.54)

Probable pyruvate formate-lyase 2 activating enzyme (EC

1.97.1.4).

Transaldolase-like protein (EC 2.2.1.-).

Molybdopterin biosynthesis MoeB protein.

Molybdopterin biosynthesis MoeA protein.

Escherichia coli

Escherichia coli

Pseudomonas

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia colt

Escherichia colt

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Mycobaclerium leprae

Escherichia coli

Pneumocystis carinii

Bacillus

stearothermophilus

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

P339I6

P33950

S47696

P373I5

Q04855

S49379

P08506

P06217

P42334

P28246

sp
sp

pir

sp

sp

pir

sp

sp

sp

sp

Hypothetical protein in moeA-grxA intergenic region precursor Escherichia coli

(fragment).

Hypothetical ABC transporter in bcr 5' region. Escherichia coli

Heme-binding protein A precursor (Hemin-binding LipO protein). Haemophilus influenzae

H

O

B

ybjC

Hypothetical protein 0314

Dipeptide transport system permease protein DppC.

Hypothetical 80.5 KD protein in ntrC 5' region (ORF1).

P*r Hypothetical protein 2

Penicillin-binding protein 6 precursor (D-alanyl-D-alanine

carboxypeptidase fraction C) (EC 3.4.16.4)

Deoxyribose operon repressor.

BcrC protein.

Bicyclomycin resistance protein (sulfonamide resistance protein).

P2I878
 SP Hypothetical protein in pdhA 5' region (ORF1) (fragment).

Membrane protein MosC.

Hypothetical protein HIOO35.

Glutaredoxin 1 (GRX1).

Hypothetical 10.5 KD protein in grxA-mdaA intergenic region

Modulator of drug activity A.

Ribosomal protein S6 modification protein.

Putrescine transport protein PotF

Q07609

P44472

P00277

P461I9

P171I7

P17II6

A45313

sp

sp

sp

sp

sp

sp

pir

Escherichia coli

Escherichia coli

Azorhizobium

caulinodans.

Pseudomonas aeruginosa

Escherichia coli

Escherichia coli

Bacillus licheniformis.

Escherichia colt

Bacillus

stearothermophilus

Rhizobium meliloti

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia toli
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Table 1. Continued.

00

orf

number

o210#7

o210#8

o210#9

o211#l

o211#2

o211#3

o211#4

o211#5

o211#6

o211#8

o211#9

o211#10

o211#12

o211#13

o211#14

o211#15

o211#16

o2U#17

o212#2

o212#3

o212#4

o212#5

o212#7

o2!2#8

o212#9

o214#l

o214#2

o214#3

o214#4

o214#5

o214#6

o214#7

o214#8

o214#9

o215#l

o215#2

O 2 I 5 # 3

O 2 I 5 # 4

o2!5#5

start' '
inl\

310519

311743

312693

314127

316184

317143

317859

318597

319343

320202

320522

322398

324903

326658

327765

329423

330466

331656

334729

334844

335956

338199

338873

342052

342162

342737

343041

344804

346571

347659

348204

348833

352978

353603

355037

356655

359023

359642

361166

end

(nt)

311730

312693

313535

315251

315456

316478

317146

317869

318618

320522

321349

321352

323905

324943

326794

327774

329570

330964

333740

335956

337899

337978

341146

341837

341983

342165

342340

343086

344808

346697

348695

352819

353589

354943

356326

359009

359637

360502

360543

length

<aa)

404

317

281

375

243

222

238

243

242

107

276

349

333

572

324

550

299

231

330

371

648

74

758

72

60

191

234

573

588

321

164

1329

204

447

430

785

205

287

208

m a P direction'
(min)

19.4 +

19.5 +

19.5 +

19.5 +

19.6

19.6

19.6

19.6

19.6

19.7 +

19.7 +

19.7

19.7

19.8

19.8

19.8

19.9

19.9

20.0

20.0 +

20.0 +

20.0

20.1 +

20.1

20.1

20.1

20.1

20.2

20.2

20.2

20.3 +

20.3 +

20.4 +

20.4 +

20.4 +

20.4 +

20.5 t

20.5 +

20.5

score'

2688

2105

1807

1444

1574

1394

1498

1531

1542

347

173

147

647

3776

195

1375

638

302

606

200

572

508

4831

457

420

1264

1656

3643

3806

2096

1061

8853

1363

551

2836

5358

1489

1896

1383

%'

100

100

100

54.6

99.6

98.6

98.7

97.1

98.8

50.5

41.1

25.3

36.9

100

42.3

40.5

47.4

38.8

39.2

30.8

39.5

100

99.6

100

100

99.5

100

100

99.8

100

100

99.3

100

98.8

100

100

99

100

100

overlap' gene
1

404 poiG

317 polH

281 poll

388(HIO958)

243 arlJ

222 arM

238 artQ

244 aril

242 arlP

103

107 (ampD )

356

331 (GLY1 , YEL046C,

SYGP-ORF34)

572 poxB

78

561

190 (HI1452)

232

306 (virK )

208 (mtrC)

223

74 cspD, cspH

758 clpA, lopD

72 infA

60

191

234 act

573 cydC, mdrA,

mdrH. surB

588 cydD, hlrD

321 trxB

164 Irp, ahB. livR

]129ftsK

204 lolA. iplA

81

430 serS

785 dm.iA

207 dmsB

287 dmsC

208

y gene'

P3II34

P3II35

P31136

P44083

P30860

P30862

S31729

P30859

P30858

P33382

sp

sp

sp

sp

sp

sp
pir

sp

sp

sp

product species

Q00831 S
P

P27364

P37303

A23648

P00235

P31101

P4420I

JQ2285

S25264

S40252

S38423

P24245

P15716

C36888

JS0583

JS0582

JS0581

P23886

P29018

A28074

PI 9494

P46889

P39I78

P45526

A26400

SO3785

S03786

SO3787

P21367

pir

sp

sp

pir

pir

pir

pir

sp

pir

pir

pir

pir

sp

sp

pir

sp

sp

sp

sp

pir

pir

pir

pir

sp

Putrescine transport ATP-binding protein PotG.

Putrescine transport system permease protein PotH.

Putrescine transport system permease protein Poll.

Hypothetical protein HI0958.

Arginine-binding periplasmic protein 2 precursor.

Arginine transport system permease protein ArtM.

Arginine transport system protein ArtQ

Arginine-binding periplasmic protein 1 precursor.

Arginine transport ATP-binding protein ArtP.

Hypothetical 12.0 KD protein in plcB-ldh intergenic region

(ORFB).

AmpD protein.

3-beta hydroxy-5-ene steroid dehydrogenase type III (EC

1.1.1.145)/steroiddelta-isomerase(EC5.3.3.i)

GLY1 protein.

Pyruvate dehydrogenase (cytochrome) (EC 1.2.2.2)

Ferredoxin I.

Prismane protein.

Hypothetical protein HI 1452.

Nodulin-26

VirK protein

MtrC protein

DevA protein

Cold shock-like protein CspD

ATP-dependent Clp protease ATP-binding subunit ClpA.

Translation initiation factor eIF-1

Hypothetical 7K protein (infA 5' region)

Hypothetical 22K protein (infA 5' region)

27K protein (infA 5' region)

Transport ATP-binding protein CydC.

Transport ATP-binding protein CydD.

Thioredoxin reductase (NADPH) (EC 1.6.4.5)

Leucine-responsive regulatory protein.

Ceil division protein FlsK.

Outer membrane lipoproleins carrier protein precursor (P20).

Hypothetical protein in serS 5' region (fragment).

Serine-tRNA ligase (EC 6.1.1.11)

Dimethylsulfoxide reductase chain A

Dimethylsulfoxide reductase (EC 1.8.-.-) chain B

Dimethylsulfoxide reductase chain C

Hypothetical 23.1 KD protein in dmsC 3' region.

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Listeria tnonocytogenes

Citrobacter freundii.and

Enterobacter cloacae

Rattus norvegicus (Rat)

Saccharomyces

cerevisiae (Baker's

Yeast).

Escherichia coli

Equisetum arvense (Field

horsetail)

Desulfovibrio vulgaris

(Strain Hiidenborough).

Haemophilus influenzae

Soybean

Shigellaflexneri plasmid

pMYSH6000

Neisseria gonorrhoeae

O
!2
t>
ft)

ci

o
re

2,

1—'

to

to
oo
o

5'

r?C
2.
o

Anabaena sp.

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli,and

Enterobacter aerogenes

(Aerobocter aerogenes)

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

a
eta

o
3
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Table 1. Continued.

o

co

orf

number (nt)

length

(aa)

map

(min)

direction" score' overlap' gene1 y gene' accession" species

o215#6

o216#l

o216#2

o216#3

o216#4

o216#5

o216#6

o216#7

o216#9

o216#10

o216#11

O 2 I 6 # 1 2

o217#l

o217#2

o217#3

o217#4

o218#l

o218#4

o218#6

o218#7

o218#8

o218#9

o218#IO

o218#ll

o218#12

o218#13

o2!8#14

o218#!5

o219#l

o219#2

o219#3

o219#4

o22l#l

361480 362625

362832 364265

365177

365277

366686

369163

370075

372250

373262

374421

375849

376810

377604

379437

379851

382230

383975

386461

389010

389146

389928

391204

391935

396656

398684

399259

401318

402591

404594

405965

406234

409653

364272

365864

365952

366884

369221

370484

374347

375701

376634

377490

379274

379718

382190

383975

384958

387204

388234

389928

391247

391932

396392

398500

399229

399903

400131

401506

403197

404766

408840

408889

410486 409653

382

302

196

245

760

285

589

362

427

262

227

557

94

780

582

328

248

259

261

440

243

1486

615

182

215

396

362

466

400

869

255

278

179 2 1 6 402 (gu, glcP )

20.6

20.6

20.7

20.7

20.7

20.7

20.8

20.8

20.9

20.9

20.9

20.9

21.0

21.0

21.0

21.1

21.1

21.2

21.2

21.2

21.2

21.3

21.4

21.4

21.4

21.4

21.5

21.5

21.5

21.6

21.6

o22i#2

o221#3

o221#5

o221#6

o221#7

o221#8

o22l#9

o22l#10

o221#l1

411597

412559

413469

414100

414826

417417

418499

419001

419530

410455

411597

414014

414798

417423

418484

419038

419561

420264

381

321

182

233

866

356

180

187

245

21.6

21.6

21.7

21.7

21.7

21.8

21.8

21.8

21.8

648

427

1696

5020

1885

2656

2400

2760

944

1425

3546

616

715

3669

2202

1637

971

1772

2863

1589

8605

396

375

155

2601

2389

3098

2698

5760

566

1647

547

290

588

2773

229

269

297

413

23 426 (ygjl )

42.7

100

100

100

99.6

66.9

99.7

99.5

56.1

99.6

99.8

100

32.8

100

99.7

100

89.4

99.6

100

100

97.8

96.8

45.2

27.9

100

100

100

100

100

39.2

367 29.9

64.7

32.4

32.7

45.3

48.5

22.8

30.5

38.5

32.3

248

64

245 pflA, act

760 pfl

285 focA

583 (HI1265)

362 serC

427 aroA

253

227 ctnk, mssA

557 rpsA, ssyF

94 himD. hip

799 (red, rec-2 ,

H10061)

582 msbA

328

248 kdsB

nOiycbC)

261 slmA

440 mukF, kicB

243 mukE. kicA

1391 mukB

63

126 (HI 1666)

183

ycaD P15729 sp Glucose transport protein.

P42590 sp Hypothetical 52.1 KD protein in ebgC-exuT intergenic region

(O477).

Q01610 sp Putative transcriptional regulator (fragment).

ycaK P43340
 SP Hypothetical protein in pflA 3'region (fragment).

P09374 sp Pyruvate formate-lyase 1 activating enzyme (EC 1.97.1.4).

S01788 pir Formate C-acetyltransferase (EC 2.3.1.54)

A32305 P ' r Probable formate transporter

P44144 sp Hypothetical protein HI1265.

S28806 pir Phosphoserine transaminase (EC 2.6.1.52)

A30370 pir 3-phosphoshikimate 1-carboxyvinyltransferase (EC 2.5.1.19)

ycaL A42604 pir ORF1 3' io speB

P23863 sp Cytidylate kinase (EC 2.7.4.14)

P02349 sp 30S ribosomal protein S1.

P08756 sp Integration host factor beta-subunit {ihf-helA ).

ycal P44408 sp Recombination protein 2.

S27998 pif MsbA protein

ycaH P27300 sp Hypothetical 35.6 KD protein in msbA-kdsB intergenic region

(ORFE).

A26322 pif 3-deoxy-manno-octulosonate cytidylyltransferase (EC 2.7.7.38)

P36565 SP Hypothetical protein in kdsB-kkB intergenic region (fragment).

P36566 sp Hypothetical 29 8 KD protein in kdsB-kicB intergenic region.

P36567 sp Killing factor KicB.

S43912 Pir KicA protein

P22523 sp MukB protein

ycbB P22525 sp Hypothetical protein in mukB 3' region (fragment).

P44284 sp Hypothetical protein HI1666.

S45349 pir LI metallo-beta-lactamase

396 aspC

362 ompF, tolF, cmlB,

coa, cry

466 asnS

400 pncB

869 pepN

260 inrlD ) ycbE

274 (nrtB )

371 (yzeC)

284 (yzeA )

171 (F17A)

201 (focC )

881 (fimD )

355 (yraK )

187

156 IfimF)

223 IfimC ) ycbF

A00598 Pir Aspartate transaminase (EC 2.6.1.1)

P02931
 SP Outer membrane protein F precursor (Outer membrane protein

1A.IA.ORB).

S29297 pir Asparagine-tRN A ligase (EC 6.1.1.22)

JQO756 pir Nicotinate phosphoribosyltransferase (EC 2.4.2.11)

PO4825 sp Aminopeptidase N (EC 3.4.11.2)

P38046 sp Nitrate transport ATP-binding protein NrtD.

P38044 sp Nitrate transport permease protein NrtB.

Hypothetical protein (ORFM) (fragment).

Hypothetical 36.3 KD lipoprotein precursor (ORFK).

F17 fimbrial protein precursor (F17 Pilin)

Chaperone protein FocC precursor.

Outer membrane usher protein FimD precursor.

Hypothetical 38.5 KD protein in agal-mtr intergenic region.

Type 1 fimbrial protein precursor

FimF protein precursor.

Chaperone protein FimC precursor.

P40402

P40400

P113I2

P46008

P3O13O

P43319

B28393

P08189

P31697

sp
SP

SP

SP

sp

sp

pir

sp

sp

Synechocystis SP. (Strain

PCC 6803).

Escherichia coli

Pseudomonas

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Xanthomonas maltophilia

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Synechococcus SP.

(Strain PCC 7942)

Synechococcus SP.

(Strain PCC 7942)

Bacillus subtilis.

Bacillus subtilis.

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Salmonella typhimurium

Escherichia coli

Escherichia coli

H

O

5!
3'

a

CD
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Table 1. Continued.

en
o

orf

number
start"

end

(nt)

length

(aa)

m a p direction* score1

(min)
overlap' gene' y gene'

product species

o221#12

o221#14

o221#15

o222#l

o222#2

o222#3

o222#5

o222#6

o222#7

o222#8

o222#9

o222#10

o222#12

o222#13

o223#l

o223#2

o223#3

o223#6

o223#7

o223#8

o223#9

o224#l

o224#2

o224#3

o224#4

o224#5

o224#6

o224#7

o224#8

o224#9

o224#IO

o225#l

o225#4

o225#5

o225#6

o225#8

o225#9

o225#IO

o225#ll

O225#I2

o225#13

o225#!4

420378 421385

423168 422104

423454 425559

425574 427478

336 21.8

355 21.9

702 21.9

635 21.9

427611

428869

431325

431565

433318

434095

435663

436529

439502

439958

440081

442634

443383

445579

445461

446278

447028

447749

448864

450676

451380

451964

452359

453350

454906

456024

456227

459820

463555

463818

464942

465372

465414

465443

465637

466106

466773

467071

428861

430506

431489

432080

432152

434544

434626

436023

437343

439515

442132

442170

442724

444392

445949

445952

446372

448864

450654

451380

451964

452359

453213

454891

456039

456194

457522

457643

461462

463558

464301

465052

465623

465715

466137

465819

466576

467280

417

546

55

172

389

150

346

169

720

148

684

155

220

396

163

109

219

372

597

235

195

132

285

514

378

57

432

726

698

87

214

107

70

91

167

96

66

70

22.0

22.0

22.

22.

22.

22.

22.

22.2

22.2

22.3

22.3

22.3

22.3

22.4

22.4

22.4

22.4

22.4

22.5

22.5

22.5

22.5

22.5

22.6

22.6

22.6

22.6

22.6

22.7

22.8

22.8

22.8

22.8

22.8

22.8

22.8

22.8

22.8

2206

193

1495

691

2422

595

383

1156

1339

233

2316

1095

1541

211

4501

1008

163

659

213

347

1351

2585

4124

1635

1295

909

1936

3452

2572

246

2883

432

3154

462

620

1160

638

357

371

100

42.6

60.7

30.3

94.6

100

98.2

100

41.9

100

100

100

38.5

100

99

98

34.8

32.9

44.7

96.4

100

100

100

100

100

100

100

100

99.7

97.4

100

32.2

64.6

671 42.2

539 38.7

129 38.4

98.6

98.9

100

99

75.7

79.4

336 pyrD

68 (rfbl)

529 (HI0115)

531 (GCN20,

YFR009W)

390 pqiA

92 pqiB, pqiSB

55 rmf

169 fabA

510 {lon-B. HI 1324)

39

346 ompA, tolG, tut,

con

169 sulA.sfiA

702 (HI 1680)

35

684 helD

153

392 (ywbD, ipa-l9D )

85

55

219

372 hyaA

597 hyaB

235 hyaC

195 hyaD

132 hyaE

285 hyaF

514 appC

378 appB

38

432 appA

227 (capB )

698 (yjbH )

244 (yjbG )

212 (yjbF)

86

70 IS I

91 insA

167 insB

96 IS1

70 (cspF )

68 (cspB )

ycbG

yccF

yccG

yccK

yccA

yccC

A23I09

P26395

P44524

P43535

P43670

P4367I

P22986

P18391

P43865

P45569

P02934

P08846

P44289

P37065

JV0021

P37066

P29740

P39587

P07032

P45572

P06967

JV0072

PI9927

JV0074

P19930

P19931

P19932

S17958

S17959

C26534

P07102

P39851

P32689

P32688

P32687

Q05049

P l r Dihydroorotate oxidase (EC 1.3.3.1)
SP Rfbl protein.
SP Hypothetical protein HI0115.
SP GCN20 protein.

sp

sp

sp

sp

sp

sp

sp

sp

sp

sp

pir

sp

sp

sp

sp

sp

sp

pir

sp

pir

sp

sp

sp

pir

pir

pir

sp

sp

sp

S40546

JN0138

JN0139

D93826

P398I9

P36995

pir
pir

pir

pir

sp

sp

Paraquat-inducible protein A.

Paraquat-inducible protein B (fragment).

Ribosome modulation factor (protein E). S36191:

3-hydroxydecanoyl-[acyl-carrier-protein] dehydratase (EC

Protease La homolog (EC 3.4.21.)

Hypothetical protein in ompA 3' region (fragment).

Outer membrane protein A precursor (outer membrane protein

II*).

Cell division inhibitor.

Hypothetical protein HI 1680.

Hypothetical protein in helD 5' region (fragment).

Helicase(EC3.6.1.-)IV

Hypothetical protein in helD 3' region (fragment).

Hypothetical protein in ompH 3' region (ORF2) (fragment).

Hypothetical 44.4 KD protein in epr-galK intergenic region.

Acylphosphatase, organ-common type isozyme (EC 3.6.1.7)

Hypothetical protein in helD-serT intergenic region (fragment).

Hypothetical 23.4 KD protein in serT 5' region.

Hydrogenase (EC 1.18.99.1) (NiFe) 1 small chain precursor

Hydrogenase-1 large chain (EC 1.18.99.1)

HyaC protein

Hydrogenase-1 operon protein HyaD.

Hydrogenase-1 operon protein HyaE.

Hydrogenase-1 operon protein HyaF.

AppC protein

AppB protein

Hypothetical protein 2 (appA 5' region)

Periplasmic phosphoan hydride phosphohydrolase precursor (EC

3.1.3.2) (ph 2.5 acid phosphatase) (ap) (6-phytase) (EC 3.1.3.26).

CapB protein.

Hypothetical 78.5 KD protein tn pgi-xylE intergenic region

(0698).

Hypothetical 26.3 KD protein in pgi-xylE intergenic region

precursor (O245).

Hypothetical 25.0 KD lipoprotein in pgi-xylE intergenic region

precursor (0222).

Integumentary mucin C.I (F1M-C.1) (fragment).

Hypothetical protein

Hypothetical protein InsA (insertion sequence IS ID)

Hypothetical protein InsB' (insertion sequence IS ID)

Hypothetical 1 IK protein (insertion sequence LSI)

Cold shock-like protein CspF.

Cold shock-like protein CspB.

Escherichia coli

Salmonella typhimurium

Haemophilus influenzae

Saccharomyces

cerevisiae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Photobacterium sp.

(Strain SS9).

Bacillus subtilis

Callus %allus (Chicken).

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Staphylococcus aureus

Escherichia coli

o

>**
m
CD.a
O)

o

o
>-+)

tT

n>
to

l g

to
00

b

B
B'
Pi

o>
O°

Q

t-q

O

o
2o

m
e

Escherichia coli

Escherichia coli

Xenopus laevis (African

clawed frog).

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli O]

CO
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Table 1. Continued.

o

orf

number

end

(nl)

length

(aa)

m a
P direction" score'

(min)
overlap' gene' y gene' accession" product species

o226#l 468972 467902 357 277 29.3 188(nr«R) Q00790
 SP Regulatory protein NosR.

O226#2

o225#3

O226#4

o226#5

o226#6

o226#7

o226#8

o226#9

o227#I

o227#2

o227#3

o227#4

o227#5

o227#6

o227#7

o227#9

o227#10

o228#l

o228#3

o228#4

o228#5

o228#6

o228#7

o229#l

o229#2

o229#4

o229#5

o229#7

o229#8

o230#3

o230#5

o231#l

0231 #2

o231#3

o231#4

o23l#5

471788

471871

473564

473694

474866

477409

478465

479385

479646

481195

482701

483315

483661

485449

486045

487375

487769

488476

489852

494492

494915

497064

497892

498986

500602

503456

505466

508413

510750

513314

515068

518624

519379

519875

521725

521249

469047

472896

472875

474863

477409

478005

478163

478468

480899

482433

482477

482725

483861

484124

485473

486578

487386

487784

490487

490533

496420

497792

498977

500254

501663

502134

503928

509840

509887

514249

515619

517977

519831

520327

520823

521677

914

342

230

390

848

199

101

306

418

413

75

197

67

442

191

266

128

231

212

1320

502

243

362

423

354

441

513

476

288

312

184

216

151

151

301

143

22.9

23.0

23.0

23.0

23.0

23.1

23.1

23.1

23.1

23.2

23.2

23.2

23.2

23.2

23.2

23.3

23.3

23.3

23.3

23.4

23.5

23.5

23.5

23.5

23.6

23.6

23.7

23.7

23.8

23.9

23.9

24.0

24.0

24.0

24.0

24.0

758

2226

1473

2639

5726

1298

657

1980

1628

2753

496

1273

326

960

414

31.4 631 (lemA )

98.8 342

99.6 230 torR

99.5 390 wrC

98.5 848 torA

99.5 199 InrD

100 101

99 297 cbpA

100 242

100 413 agp

100 75

99.5 197 v/rbA

86.8 53 (yciG )

39.8 422 (pyrP )

42.2 161

yccl

yccH

yccD

yccE

yccJ

B41863

P38683

P38684

P33226

P33225

P36662

P36660

P36659

P36661

PI 9926

P46131

P30849

P21361

P41006

C55349

188 24.9 257 (bcW) P26174

138 25.7 74 S30349

158 25.1 175 (entB, enlG) P15048

131 37.5 64 (mtrR) P39897

8565 99.9 1320 putA, poaA P09546

3279 100 502 pulP A30258

203 25.6 227 iywbL ipa-27D) P39595

653 44.6 242 (ywbM. ipa-28D ) P39596

1539 100 228 ycdB P31545

2334 100 354 phoH, psiH P31544

333 26.8 269 S18962

182 23.7 232 (yadE) P31666

172 27.5 160 P36892

2006 99.7 288 IS3 PO5822

281 31.4 204 (serA) P35136

360 39.2 186(HI1543) P44248

175 56.9 58 (moaR ) A36937

114 100 18ci*fl P39828

988 99.3 \5\csgA S3I202

2068 99.7 301 IS2 JQ0040

956 99.3 143 1S2 JQO042

Pseudonionus stulzeri

(Pseudonumas

perfeclomarina).

Two-component regulatory protein LemA Pseudomonas syringue

Hypothetical 37.8 KD protein in UtrR 5' region precursor (ORF1). Escherichia coli

SP lorCAD operon transcriptional regulatory protein TorR.
SP Cytochrome C-type protein TorC
SP Trimethylamine-N-oxide reductase precursor (EC 1.6.6.9)
S
P TorD protein.

SP Hypothetical 11.5 protein in torD-cbpA intergenic region (ORF-

2).
S
P Curved DNA-binding protein.

S
P Hypothetical protein in cbpA-agp intergenic region (ORF-D)

(fragment).
SP Glucose-1 -phosphatase precursor (EC 3.1.3.10) (G1 Pase).
S
P Hypothetical 8.5 KD protein in agp 3' region.

SP Trp repressor binding protein.
S
P Hypothetical 6.0 KD protein in UmB-trpA intergenic region

(ORF1).
SP Uracil permease (uracil transporter).

P'
r
 4-hydroxyphenylacetate 3-monooxygenase (EC 1.14.13.3) small

chain
SP Magnesium-cheiatase 30 KD subunit.

P '
r
 Perchloric acid-soluble protein, 23K

SP lsochorismatase (EC 3.3.2.1) (2,3-Dihydro-2,3-dihydroxybenzoate

synthase).
SP Regulatory protein MtrR.
S
P Proline dehydrogenase (EC 1.5.99.8) (proline oxidase) / delta-1 -

pyrroline-5-carboxylate dehydrogenase (EC 1.5.1.12)

P ' r Proline carrier protein
SP Hypothetical 52.4 KD protein in epr-galK intergenic region

precursor.
SP Hypothetical 42.8 KD protein in epr-galK intergenic region.
SP Hypothetical protein in phoH 5'region (ORF1) (fragment).
SP PhoH protein (phosphate starvation-inducible protein PsiH).

P '
r
 Fbfl5 protein

S
P Hypothetical 27.6 KD protein in hpt-panD intergenic region.

SP Hypothetical 19.3 KD protein in repSA 5' region (ORF183).

S
P Putative transposase for insertion sequence IS3.

SP D-3-phosphoglycerate dehydrogenase (EC 1.1.1.95) (PGDH).
SP Hypothetical protein HI 1543.

P '
r
 Monoamine reguion positive regulator MoaR

S
P Minor curlin subunit precursor (fragment).

P ' r Curlin precursor

P'r Hypothetical 34K protein (insertion sequence 1S2)

P*r Hypothetical 16K protein (insertion sequence 1S2)

Escherichia coli

Escherichia colt

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Bacillus caldolyticus

Escherichia coli (ATCC

11105)

Rhodobacter capsulatus

(Rhodopseudomonas

capsulata)

Rattus norvegtcus (Rat)

Escherichia coli

o

im
a

a>

Neisseria ganorrhoeae

Escherichia coli

Bacillus subtilis

Bacillus subtilis.

Escherichia coli

Escherichia coli

Stigmatella aurantiaca

Escherichia coli

Streptomyces

ambofaciens

Escherichia coli

Bacillus subtiiis.

Haemophilus influenzae

Klebsiella pneumoniae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli
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Table 1. Continued.

t o

orf

number
o231#6

o231#7

o23l#9

o23l#IO

o232#l

o232#2

o232#3
o232#4

o232#5

o232#6

o232#7

o232#8

o232#9

o232#IO

o232#13

o233#l
o233#3
o233#4

o233#5

o233#6

o233#7

o233#8

o233#9

o233#10

o233#l1
o233#!2
o233#14

o233-
234#l

o234#2

o234#3

o234#4

o234#5

o234#6
o234#7

o234#8

o234#9

o234#ll

O234#I2

o234#13

o234#I4

o235#l
o235#2

o236#l
o236#2
o236#3

slart'

521652

522048

522584

52.3059

526099

527627

530367

530945

532254

533346

533571

535240

535810

537350

539371

540037

542120

542326

542921

543570

544603

546594

546892

547627

547782

548202

548618

549338

550566

551493

552319

553038

554135
555142

556797

561131
561704

563398
563558

564131
564415

565523
566492
567434
568379

end

(nt)
521362

521686

523114

524537

527631

530167

530567

530574

531031

532429

534620

534668

535247

536235

538328

539480

540885
542907

543565

544490

546135

546181

546602

546971

548195

548603

549310

550543

551318

552272

553023

554132

555073

556782

557747

557949

562660

562778

564076

564301

565452

566473
567418
568165
568612

length

(aa)
97

121

177

493

511

847

67

124

408

306

350

191

188

372

348

186

412

194

215

307

511

138

97

219

138

134

231

402

251

260

235

365

313

547

317

1061

319

207

173

57

346

317

309

244

78

™P direction'
(min)

24.0

24.0

24.1 +

24.1 +
24.1 +

24.2 +

24.2 +

24.2

24.2

24.3

24.3 +

24.3
24.3

24.4

24.4

24.4

24.5

24.5 +

24.5 +

24.5 +

24.5 +

24.6

24.6

24.6

24.6 +

24.6 +

24.6 +

24.6 +

24.7 +

24.7 +

24.7 +

24.7 +

24.7 +

24.8 +

24.8 +

24.8

24.9 +

24.9

24.9 +

25.0 +

25.0 +
25.0 +

25.0 +

25.0 +

25.1 +

score'

688

773

322

187

3454

5776

474

853

313

2152

2410

1243
201

972

2322

1182
233

1370

1236

1709

3118

239

589

1059

745

794

1250

2268

1424

1636

1420

2135

1697
72

1972

6861

310

354

1139

368

2197

2042

2003

1512
477

%•

99

100

31.3

23.2
100

99.8

100

100

24.6

100

99.1

100

27.6

41.4

100

100

20.6
100

93.9

80.8

92.7
100

100

71.2

81.2

93.3

84.1

88.1

86.9
99.2

90.9

92.1

83.2

100

100

99.6

26.6

35.2

100

100

100

100

100

99.6
100

overlap' gene'

97 IS2

121 IS2

166

444 (c/j, nnv )
511 mdoG

847 mdoH

67

124 msyB

362 (telA )

306 htrB

350

191 ycel
\61(cybB)

379 (.wxA )

348 pyrC

186

399 (bit, Ami, bmr2 )

194 rimJ

212 (yceH)

307 (mviM )

523 imviN)

38^/V

WflgM

219 (/7j?A )

138 (flgB )

\14(flgC,flaW,fla )

232 (flgD )

404 (flgE)

251 (flgF.flaX.fla)

260 (flgG, flat, fla )

232 (J]gH, flaY.fla )

365 (flgl.flaM.fla )

316 (flgJ.flaZ.fla )
12 flgK. flaS. flaW

1MflgL.flaT.flaV

1061 me, ams, hmpl

290

182 (ma/")

173 g30K

57 rpmF

346 plsX

317 fabH

309 fabD

244 fabG

78 acnP

y gene'

yceK

yceE

yceA

yceB

yceC

yceF

yceD

accession
h

JQ0041

JQ0039

Q02874

P3I071
S35417

S354I8

P45806

P25738

P0298I

P24187

P24188

P37904
P08732

P40873

A25008

P09995
P39843

P09454

P29217

P37168

P37169

P43533

P43532

P40131

PI 6437

P16438

PI6321

P16322

P16323

PI 6439
P15929

P15930

PI5931
P33235

P29744

P215I3

S50972

Q02169

P14189

JV0048

P27247

A42431

B4I856

B42147

C42147

ptr

pir

sp

sp

pir

pir

sp

sp

sp

sp

sp

sp

sp

sp

pir

sp

sp

sp

SP

SP

sp

SP

SP

SP

sp

sp

sp

sp

SP

sp

sp
sp

sp

sp

sp

sp

pir

sp

sp

pir

sp

pir

pir

pir

pir

product species

Hypothetical 1 IK protein (insertion sequence IS2)

Hypothetical 13K protein (insertion sequence IS2)

Histone macro-H2A.l.

Cardiolipin synthetase (EC 2.7.8.-).

MdoG protein

MdoH protein

Hypothetical 7.5 KD protein in mdoH-msyB intergenic region.

Acidic protein MsyB.

Tetracycline resistance protein.

Heat shock protein B.

Hypothetical 40.0 KD protein in htrB 5' region (ORF39.9).

18.7 KD protein in htrB 5' region precursor.

Cytochrome B561.

Sarcosine oxidase (EC 1.5.3.1).

Dihydroorotase (EC 3.5.2.3)

Hypothetical 20.5 KD protein in pyrC 3' region.

Multidrug resistance protein 2 (Multi drug-efflux transporter 2).

Ribosomal-protein-alanine acetyltransferase (EC 2.3.1.128)

Hypothetical 25.6 KD protein in rimJ 3' region (G2O.3).

Virulence factor MviM.

Virulence factor MviN.

Flagella synthesis protein FlgN (fragment).

Negative regulator of flagellin synthesis (anti-sigma factor).

Flagella basal body P-ring formation protein FlgA precursor.

Putative flagellar basal-body rod protein FlgB

Putative flagellar basal-body rod protein FlgC

Basal-body rod modification protein FlgD

Flagellar hook protein

Putative flagellar basal-body rod protein FlgF

Flagellar basal-body rod protein FlgG (distal rod protein).

FlagellarL-ring protein precursor (basal body L-ring protein).

Flagellar P-ring protein precursor.

Flagellar protein FlgJ. D32887:

Flagellar hook-associated protein 1 (Hapl) (fragment).

Flagellar hook-associated protein 3 (Hap3) {hook-filament

junction protein).

Ribonuclease E (EC 3.1.4.-) (RNase E).

DraP deaminase

Maf protein.

Hypothetical 19.3 KD protein in me-rpmF intergenic region
(G30K).

Ribosomal protein L32

PlsX protein.
3-oxoacyl-[acyl-carrier-protein] synthase (EC 2.3.1.41) III

[acyl-carrier-protein] S-malonyltransferase (EC 2.3.1.39)
3-oxoacyl-[acyl-carrier-protein] reductase (EC 1.1.1.100)
Acyl carrier protein

Escherichia coli
Escherichia coli

Rattus norvegicus (Rat)

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia £oli

Arthrobacter sp. (Strain

TE1826).

Escherichia coli

Escherichia coli

Bacillus subtilis.

Escherichia coli

Escherichia coli

Salmonella typhimurium

Salmonella typhimurium

Escherichia coli

Escherichia coli

Salmonella typhimurium

Salmonella typhimurium

Salmonella typhimurium

Salmonella typhimurium

Salmonella typhimurium

a2;
j>

1
8
O

r-t-

rrCD

1—1

to

00

b
g
5'

1
5'

Salmonella typhimurium

Salmonella typhimurium

Salmonella typhimurium

Salmonella typhimurium

Salmonella typhimurium

Escherichia coli

Escherichia coli

Escherichia coli

Saccharomyces

cerevisiae

Bacillus subtilis.

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

O
a
o
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Table 1. Continued.

o
GO

orf

number

o236#4

o236#5

o236#6

o236#7

o236#8

o236#9

o236#10

o236#l1

o236#12

o236#13

o236#15

o236#17

o237#l

o237#2

o237#4

o237#5

o237#6

o238#l

o238#2

o238#3

o238#4

o238#8

o238#9

o238#10

o239#l

o239#2

o239#3

o239#4

o239#5

o239#6

o239#7

o239#8

o239#10

o239#l 1

o240#l

o240#2

o240#3

o240#4

o240#ll

o240#13

o240#14

o240#15

o240#16

o240#17

start'

568706

570064

570876

571691

571887

572525

573540

574632

578314

578648

579398

580858

582848

584362

585836

587137

590727

592139

593292

594083

595356

599592

600383

601207

602357

602607

605003

606539

607210

608749

609394

610536

611714

611886

615458

617569

617795

619696

622855

624264

625284

625024

625286

625882

end

(nt)

569941

570870

571748

571894

572525

573526

574334

576062

576128

579004

580039

581880

584149

584898

586090

586178

587284

593386

594080

595324

596264

598549

599592

600383

601224

603830

603885

605082

606542

607382

608756

609433

611064

613133

616348

616445

617553

619025

623682

624890

625001

625284

625459

625286

length

(aa)

412

269

291

68

213

334

265

477

729

119

214

341

434

179

85

320

1148

416

263

414

303

348

264

275

378

408

373

486

223

456

213

368

217

416

297

375

81

224

276

209

94

87

58

199

m a P direclion-
(min)

25.1 +

25.1 +

25.1 +

25.1 +

25.1 +

25.1 +

25.2 +

25.2 +

25.2

25.3 +

25.3 +

25.3 +

25.4 +

25.4 +

25.4 +

25.4

25.5

25.6 +

25.6 +

25.6 +

25.6 +

25.7

25.7

25.7

25.8

25.8 +

25.8

25.8

25.9

25.9

25.9

25.9

26.0

26.0 +

26.1 +

26.1

26.1

26.2

26.2 +

26.3 +

26.3

26.3 +

26.3 +

26.3

seorec

2676

1794

1579

201

770

2261

701

3104

4852

383

144

1232

2833

202

230

940

7529

1147

530

1439

605

2326

1665

1772

2466

271

1998

3144

1434

2979

1335

1556

767

2761

1854

1542

203

286

380

744

631

573

420

1012

%'

100

100

100

54.5

96.7

100

99

100

99.9

556

41.7

51.7

99.8

33.9

46.5

48.2

99.9

46.1

40.9

51.3

39

100

100

99.6

100

100

100

100

100

100

99.5

100

56.5

100

95.6

59.9

36.4

41.1

32.2

99 1

98.9

98.9

100

77.6

overlap' gene'

4\2fabF,fabJ

269 pabC

243

55 (HIO457)

121

334 holB

104

477 ptsG, RlcA. umR

729 fhuE

108 (zip/4, pkcl)

48

344 (HI0959)

434 ndh

109 (pep )

86 (ybU)

307 (yeeG)

1148 mfd

401 (HI1555)

215 (devA )

417 (HI1548)

259 (araJ )

348 polD

264 polC

275 polB

378 polA

42 pepT

280

486 phoQ

223 phoP

456 purB

213

231

223 (HI0694)

416 icdA, icd, icdE

297 lit

372 (int)

77 U « )

124 (C2)

258 (HI 1520)

' 114

94

87

58

196 (T)

y gene'

yceG

ycfC

ycfH

ycfj

ycfD

ycfC

ycfB

ycfK

ycfA

vcfA

accessionh

P39435

P283O5

P28306

P44720

P37345

B46738

P37346

PO5O53

S09262

P42856

SI 9702

P44955

A00461

P3I484

P4I038

P40680

A462I5

P44252

S38423

P44250

S27550

P2386I

P23859

P23860

P23858

P29745

P2743I

B41966

A41965

P25739

P25746

P25745

P44827

P08200

A30386

P27077

P27079

P03035

P44240

P45581

P09I53

P09154

P09154

SI 8684

sp

sp

sp

sp

sp

pir

sp

sp

pir

sp

pir

sp

pir

sp

sp

sp

pir

sp

pir

sp

pir

sp

sp

sp

sp

sp

sp

pir

pir

sp

sp

sp

sp

sp

pir

sp

sp

sp

sp

sp

sp

sp

sp

pir

product species

3-oxoacyl-(acyl-carrier-protein] synthase II (EC 2.3.1.41)

4-amino-4-deoxychorismate lyase (EC 4.-.-.-) (ADC LYASE).

Hypothetical protein in pabC-hotB intergenic region (fragment).

Hypothetical protein HI0457.

Hypothetical protein in pabC-holB intergenic region (fragment).

DNA-directed DNA polymerase (EC 2.7.7.7) III delta1 chain

Hypothetical protein in holB 3' region (fragment).

PTS system.glucose- permease IIBC component (EC 2.7.1.69)

Outer membrane protein FhuE precursor

14 KD Zinc-binding protein.

Fibronectin-binding protein B

Hypothetical protein HI0959.

NADH dehydrogenase (EC 1.6.99.3)

Outer membrane lipoprotein pep precursor.

Hypothetical 8.6 KD protein in dinG/rarB 3' region.

31.6 KD protein in CobT 3' region precursor.

Transcription-repair coupling protein Mfd

Hypothetical protein HI1555.

DevA protein

Hypothetical protein HU548.

AraJ protein

Spermidine/putrescine-binding periplasmic protein precursor

(SpbP).

Spermidine/putrescineE transport system permease protein PotC.

Spermidine/putrescine transport system permease protein PotB.

Spermidine/putrescinetransport ATP-binding protein PotA.

Peptidase T (EC 3.4.11.-) (aminotripeptidase) (tripeptidase)

(fragment).

Hypothetical protein in pepT-phoQ intergenic region (fragment).

Virulence membrane protein PhoQ

Alkaline phosphatase regulatory protein

Adenylosuccinatc lyase (EC 4.3.2.2)

Hypothetical 22.9 KD protein in purB 5' region (ORF-23).

Hypothetical protein in purB 5' region (ORF-15) (fragment).

Hypothetical protein HI0694.

Isocitrate dehydrogenase (NADP) (EC 1.1.1.42)

Lit protein

Integrase.

Excisionase.

Repressor protein C2.

Hypothetical protein HI1520.

Hypothetical 13.1 KD protein in pin 5' region.

Hypothetical 32.8 KD protein in pin 5' region.

Very Hypothetical 16.7 KD protein in invertible-P region of

excisable element el4.

Very Hypothetical 16.7 KD protein in invertible-p region of

excisable element e 14.

Gene T protein

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Zea mays (maize)

Staphylococcus aureus

Haemophilus influenzae

Escherichia coli

Yersinta enterocoiitica

Escherichia coli

Salmonella typhimurium

Escherichia coli

Haemophilus influenzae

Anabaena sp.

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influenzae

Escherichia coli

Escherichia coli

Bacteriophage P21

Bacteriophage P21

Bacteriophage P21

Haemophilus influenzae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli plasmid

pl5B

O

3
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Table 1. Continued.

orf

number

end

(nl)

length

(aa)

m a p direction" score'
(min)

overlap' gene' y gene' accession" Producl

o240#18 626421 625885

o241#l

o241#2

o241#3

o241#4

o24l#5

o241#7

o242#l

o242#2

o242#4

o242#5

o242#6

o242#7

o242#8

o242#10

o242#l 1

o242#12

O243#l

O243#2

o243#3

o243#4

o244#l

o244#2

o244#3

o244#4

o245#2

o245#5

o245#6

o245#7

o245#8

626448 626999

627109 627939

628176 628337

630822 630094

632238

634049

636364

638311

639498

640458

641308

642124

642843

644444

644842

645563

647530

647949

649799

651480

651701

654004

654334

655642

659829

664139

665361

664693

667079

631030

635611

637881

638982

639767

640667

641045

641315

642151

644767

645498

646036

647946

649214

649266

649942

652417

652475

655629

656709

660551

662445

664348

665046

665661

184

277

54

243

403

521

506

224

90

70

88

270

231

108

219

158

139

422

178

513

239

510

432

356

241

565

338

118

473

26.3

26.3

26.3

26.4

26.4

26.4

26.5

26.5

26.6

26.6

26.6

26.6

26.6

26.7

26.7

26.7

26.7

26.8

26.8

26.8

26.8

26.9

26.9

26.9

26.9

27.0

27.1

27.1

27.1

27.2

961 83.1

o245#10

o245#l1

o246#l

o246#2

o246#3

o246#4

o246#6

o246#7

o246#8

668830

669019

673914

675771

676475

676753

678738

679834

680839

667733

670944

671050

674686

675894

677028

677089

678893

679991

366

642

955

362

194

92

550

314

283

27.2

27.2

27.3

27.4

27.4

27.4

27.4

27.5

27.5

1195

1869

347

168

100

100

94.5

32.4

225 26.1

489 31.6

166

184 pin

277 mcrA

55 {icdA. icd. icdE )

74 (merK )

238

304 (yjcC )

yc/E SI8686 P» Sc/SvMr protein

289

865

165

370

555

1705

1502

244

415

532

892

2815

1236

3196

1577

586

2911

2344

146

3884

2267

778

330

26.6

40.3

36.7

64.9

100

100

100

42.7

38.9

46

100

100

100

100

99.6

31.5

100

98.9

29.8

100

100

100

28.4

458 (virG )

372 (virG )

90

77 (yejO )

88 minE

270 minD

231 minC

82 (HI 1446)

185 (hpcE)

150 (H11355)

139 umuD

422 umuC

178 dsbB

502 nhaB

239 fadR

480 (spoVR )

432 dadA, dadR

356 dadX, dadB, alnB

131 (VII)

565 treA, ostnA

338 IS5

118 1S5

334 {fruB (HI))

ycgB

ycgC

A03545

A41424

P08200

P22853

Q04855

P32701

A32247

A32247

A43932

P33924

P18198

B3I877

A31877

P44198

P37352

P44168

A03551

B23157

A48288

P27377

S01288

P37875

P29011

P29012

P27380

P13482

S47725

B91483

P23388

pir
pir

sp

sp

sp

sp

pir

pir

pir

sp

sp

pir

pir

sp

sp

sp

pir

pir

pir

sp

pir

sp

sp

sp

sp

sp

pir

pir

sp

510

3056

831

1745

1291

644

275

2004

1895

33

71.6

26.6

100

100

100

25.1

99.7

100

352 (dhaK )

638 (dhaR )

906 (prn, omp69A )

268

194 plh

92

427

314 prsA. prs

283

ychF

ychH

vc/iM

vr/ifl

P45510

P45512

P14283

P31216

SI 6753

P318O7

Q02920

PO833O

P24209

sp
sp

sp

sp

pit

sp

sp

sp

sp

DNA-invertase

Modified cytosine restriction protein A

Isocitrate dehydrogenase (NADP) (EC 1.1.1.42)

Mercuric resistance operon regulatory protein

S
P Hypothetical 80.5 KD protein in ntrC 5' region (ORF1).

Hypothetical 60.8 KD protein in ssb-soxS intergenic region

(0528).

VirG protein

VirG protein

Mucin

Hypothetical 91.2 KD protein in rplY-narP intergenic region.

Cell division topological specificity factor.

Cell division inhibitor MinD

Cell division inhibitor MinC

Hypothetical protein HI 1446.

2-Hydroxyhepta-2,4-diene-l,7-dioate isomerase (EC 5.3.3.-)

(HHDD isomerase) / 5-carboxymethyl-2-oxo-hex-3-ene-l,7-dioate

decarboxylase (EC 4.1.1.-) (OpeT decarboxylase).

Hypothetical protein HI 1355.

UmuD protein

UmuC protein

Disulfide bond formation protein DsbB

NA(+)/H(+) antiporteR 2.

Rregulatory protein FadR

Stage V sporulation protein R.

D-amino acid dehydrogenase small subunit (EC 1.4.99.1).

Alanine racemase.catabolic precursor (EC 5.1.1.1).

Protein P7.

Pperiplasmic trehalase precursor (EC 3.2.1.28)

Hypothetical protein F338

Hypothetical 12K protein (insertion sequence 1S5)

Multiphosphoryl transfer protein (Mtp) (contains:

phosphoenolpyruvate- protein phosphotransferase (EC 2.7.3.9)

(Phosphotransferase system, enzyme 1); Phosphocarrier protein

HPR (protein H); PTS system,

Dihydroxyacetone kinase (EC 2.7.1.29) (glycerone kinase).

Glycerol metabolism operon regulatory protein.

Pertactin precursor (outer membrane protein P.69) (P.93).

Probable GTP-binding protein in pth 3' region (ORF-3)

(fragment).

Aminoacyl-tRNA hydrolase (EC 3.1.1.29)

Hypothetical 10.5 KD protein in pth-prs intergenic region (ORF-

2).

Early nodulin 70.

Ribose-phosphate pyrophosphokinase (EC 2.7.6 1)

Hypothetical 30.9 KD protein in hemM-prs intergenic region.

Escherichia coli plasmid

pl5B

Escherichia coli

Escherichia coli

Escherichia coli

Bacillus sp. (Strain

RC607)

Azorhizobium

caultnodans.

Escherichia coli

Shigella flexneri

Shigella flexneri

human (fragment)

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Haemophilus influe, :ae

Escherichia coli

Haemophilus influenzas

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Bacillus subtilis

Escherichia coli

Escherichia coli

Bacteriophage PRD1

Escherichia coli

Escherichia coli

Escherichia coli

o

m

o
COO
^>

cr

to

to
oo

o
g
B

aq

0*

0

Q

0

Citrobacter freundii

Citrobacter freundii

Bordetella pertussis

Escherichia coli

Escherichia coli

Escherichia coli

Glycine max (Soybean)

Escherichia coli

Escherichia coli
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Table 1. Continued.

o
CO

orf

number

o246#9

o247#l

o247#2

o247#3

o247#5

o247#6

o247#I0

o247#l1

o247#12

o248#l

o248#2

o248#3

o248#4

o248#5

o249#l

o249#3

o249#4

O249#5

o249#6

o249#7

o249#8

o249#9

o249#10

o249#l 1

o250#l

o250#2'

o250#3

o250#4

o250#5

o250#6

o250#7

o250#8

o250#9

start'

681462

681676

682974

684056

685333

686127

689811

690081

690448

691561

691887

693791

695580

695919

697829

701566

703101

703811

705150

706586

707094

707168

708204

709419

710884

711489

712978

716083

716659

717515

717838

718122

717911

end

(nt)

680842

682929

684053

684886

686088

686978

688714

690308

691161

691211

693137

693144

693787

697307

701566

703101

703808

704485

705052

705747

706639

708109

709214

710324

710474

712103

712391

713411

717204

717877

718122

717886

718122

length

(aa)

207

418

360

277

252

284

366

76

238

117

417

216

598

463

1246

512

236

225

33

280

152

314

337

302

137

205

196

891

182

121

95

79

70

m a P direction"
(min)

27.5

27.5 +

27.5 +

27.6 +

27.6 +

27.6 +

27.7

27.7 +

27.7 +

27.7

27.7 +

27.8

27.8

27.8 +

27.9 +

27.9 +

28.0 +

28.0 +

28.0

28.0

28.1

28.1 +

28.1 +

28.1 +

28.1

28.2 +

28.2

28.2

28.3 +

28.3 +

28.3 +

28.3

28.3 +

score'

1417

2625

2344

1368

1658

1865

2274

530

1608

739

698

1357

3892

3055

8187

3414

1533

1522

232

1844

156

2061

2213

1976

853

1358

267

5736

1161

773

637

525

480

%' ov

100

100

99.7

100

99.2

99.6

100

100

99.2

99.1

30

100

100

100

96.8

96.1

100

100

100

100

48.1

99.7

100

100

100

100

38.4

100

100

100

98.9

100

98.6

erlap' gene'

207 hemM

41S hemA

360 prfA. sueB. uar

203 hemK

252

284 kdsA

366 chaA

76 chaB

238 chaC

117

480

7\bnarL,frdR

598 narX, narR

463 narK

1246 narG, narC, bisD

5\2 narH

236 narj

225 narl, chll

33 tpr

280 purU, tg.i

54 (secA )

314

337 hnr

302 galU

137 osmZbglY

205 tdk

125 (IS4)

891 adhE

182

121

95 IS2

79 IS2

70IS2

y gene'

ychA

ychN

ychP

ychJ

ychK

ychG

ychE

acces

A47706

P13580

P070I1

P37186

P2010I

A30390

P31801

P39162

P39163

P39164

PI 1922

P10957

PI 0956

SO5239

P09152

JVOO38

B27737

PI 1350

A90813

P37O51

S47149

P37O53

A36871

A55585

S28633

SI 5206

PO3835

JS0406

P25743

JQ0039

PI 9777

PI 9779

P19778

sion"

pir

sp

sp

sp

sp

pir

sp

sp

sp

sp

sp

sp

sp

pir

sp

pir

pir

sp

pir

sp

pir

sp

pir

pir

pir

pir

sp

pir

sp

pir

sp

sp

sp

product species

Orfl y of hemA

Glulamyi-iRNA reductase (EC 1.2.1.-)

Peptide chain release factor I (RF-1).

Possible protoporphyrinogen oxidase (EC 1.3.3.-).

Hypothetical 29.0 KD protein in hemK-kdsA intergenic region.

2-dehydro-3-deoxyphosphooctonate aldolase (EC 4.1.2.16)

Calcium/proton antiporter.

Cation transport regulator ChaB.

Cation transport protein ChaC.

Hypothetical 12.7 KD protein in chaC-narL intergenic region.

Invasin.

Nitrate/nitrite response regulator protein narL .

Nitrate/nitrite sensor protein NarX (EC 2.7.3.-).

Nitrate transport protein NarK

Respiratory nitrate reductase 1 alpha chain (EC 1.7.99.4).

Nitrate reductase (EC 1.7.99.4) beta chain

NarJ protein

Respiratory nitrate reductase 1 gamma chain (EC 1.7.99.4)

(cytochrome b-nr).

Protamine-like protein

Formyltetrahydrofolate deformylase (EC 3.5.1.10)

SecA protein

Hypothetical 34.4 KD protein in hnr-purU intergenic region.

Regulator response protein homolog,37.3K

UTP-glucose-1-phosphate uridylyltransferase (EC 2.7.7.9)

DNA-binding protein H-NS

Thymidine kinase (EC 2.7.1.21)

Insertion element IS4 hypothetical 50.4 KD protein.

Alcohol dehydrogenase (EC 1.1.1.1)

Hypothetical 19.7 KD protein in adhE-oppA intergenic region.

Hypothetical 13K protein (insertion sequence 1S2)

Insertion element IS2 Hypothetical 34.4 KD protein (ORF2).

Insertion element 1S2 Hypothetical 16.4 KD protein (ORF4).

Insertion element IS2 Hypothetical 11.1 KD protein (ORF3).

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia colt

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Yersinia

pseudotuberculosis

Escherichia coli

Escherichia colt

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Staphylococcus carnosus

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

o
tr

B

a, The nucleotide residues are numbered from the left end of Kohara mini set clone # 162

b, +, clockwise; -, counterclockwise direction of transcription in the E.coli genetic map

c, FASTA optimal score in the overlapped region

d, amino acid identity in the overlapped region

e, size of the region where significant similarity is detected

f, Gene names in parentheses indicate that ORFs identified are similar in amino acid sequence to those gene products

g, hypothetical genes designated by K.E. Rudd et al. *

h, sp, SWISS-PROT; pir, NBRF-P1R protein database
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