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<210> 1

<211> 564

<212> PRT

<213> Escherichia coli
<400> 1

Met Asp Glu Leu Tyr Lys Gly Gly Gly Gly Ser val Ile Asn Arg Ile
1 5 10 15

Arg val val Thr Leu Leu val Met val Leu Gly val Phe Ala Leu Leu
20 25 30

Gln Leu Ile Ser Gly Ser Leu Phe Phe Ser Ser Leu His His Ser Gln
35 40 45

Lys Ser Phe val val Ser Asn Gln Leu Arg Glu Gln Gln Gly Glu Leu
50 55 60

Thr Ser Thr Trp Asp Leu Met Leu GIn Thr Arg Ile Asn Leu Ser Arg
65 70 75 80

Ser Ala val Arg Met Met Met Asp Ser Ser Asn Gln Gln Ser Asn Ala
85 90 95

Lys val Glu Leu Leu Asp Ser Ala Arg Lys Thr Leu Ala Gln Ala Ala
100 105 110

Thr His Tyr Lys Lys Phe Lys Ser Met Ala Pro Leu Pro Glu Met val
115 120 125

Ala Thr Ser Arg Asn Ile Asp Glu Lys Tyr Lys Asn Tyr Tyr Thr Ala
130 135 140

Leu Thr Glu Leu Ile Asp Tyr Leu Asp Tyr Gly Asn Thr Gly Ala Tyr
145 150 155 160

Phe Ala Gln Pro Thr Gln Gly Met Gln Asn Ala Met Gly Glu Ala Phe
165 170 175

Ala GIn Tyr Ala Leu Ser Ser Glu Lys Leu Tyr Arg Asp Ile val Thr
180 185 190
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Ala

Glu

Thr
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Glu
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Asn
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210

Met
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Met
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290

Gln

Thr

Leu
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Ile

370

Ile
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Arg

val

Thr
450

Ala
195
val
Leu
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Thr
275
Arg
Gln
Ala
Ala
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3

Ala
Leu
Arg
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Ser

435

Met

Asp

val

Leu

Gly

260

val

Glu

Ala

Thr

Gln

340

val

Asp

Ala

Gly

Ala

420

Arg

Asnh

Asp

val

Thr

Asnh

245

Leu

Thr

Ile

Ser

val

325

Ser

val

Ile

Leu

Phe

405

Gln

val

Asn

Tyr

Leu

Pro

230

Leu

Ala

His

Ala

Ala

310

Lys

Ala

Lys

Ile

Asn

390

Ala

Ala

Asp

Ile

Arg

Ile

215

Leu

Ala

Gln

val

Ala

295

Leu

Gln

Ser

Thr

Ser

375

Ala

val

Ala

Thr

val
455
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Phe Ala Gln Trp Gln

200

Leu

Ala

Asnh

Ser

Arg

Gly

Glu

Asn

Asp

Met

360

val

Ala

val

Lys

Gly

Asnh

Leu

Lys

Thr

val

265

Glu

Asn

Glu

Ala

Thr

345

His

Ile

val

Ala

Glu

425

Ser

Ala

val Ala
ITe Ile

235

Leu Thr

250

Ser His

Gly ser

Thr Asp

Thr Ala

315

Asp Asn

Ala Gln

Glu Ile

Asp Gly

Glu Ala

395

Gly Glu

Ile Lys

val Leu

val Thr
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Trp

220

Ala

Ile

Met

Asp

Leu

300

Ala

Ala

His

Ala

Ile

380

Ala

val

Ala

val

Arg
460

Leu

205

Tyr

His

Asp

Gln

Ala

285

Ser

Ser

Arg

Gly

Asp

Ala

Arg

Arg

Leu

Glu

445

val

Ala
Gly
Ile
Gly
Arg
Ile
Ser
Met
Gln
Gly
3

Ser
Phe
Ala
Asn
Ile
430

Ser

Thr

val
Ile
Arg
Arg
2

Ser
Tyr
Arg
Glu
Ala
335
Lys
Ser
Gln
Gly
Leu
415
Glu

Ala

Asp

Ile

Arg

Glu

240

Ser

Leu

Ala

Thr

Gln

320

Ser

val

Lys

Thr

Glu

400

Ala

Asp

Gly

Ile



Met

465

Gln

Ala

Gln

sSer

Gln

545

Trp

Gly

val

ser

Ala

Pro

530

Pro

Glu

<210>
<211>
<212>
<213>

<400>

Glu

Ala

Leu

ser

515

Leu

Pro

Thr

2
594
PRT

Ile

Leu

val

500

Arg

Thr

Ala

Phe

Ala Ser
470

Ala val

485

Gln Glu

Leu Thr

Asn Lys

Gln Pro
550

vibrio harveyi

2

Met Asn Lys Phe

1

val

Gln

Ala

Tyr

65

Leu

Arg

Asp

Gln

Met

Ala

Arg

50

Glu

Ile

Leu

Ala

Tyr

Ala

val

35

Asp

Ile

Ser

Arg

Thr

115

Glu

val

20

Tyr

Ser

Thr

Asp

Ala

100

Gln

Leu

Arg Leu
5

Leu Ala
Thr Ser
val val
His Ser

70

Phe Lys
85
Gln Ser

Ser Leu

Leu Thr

Ala

sSer

Ser

Gln

Pro

535

Arg

Ala

Cys

Leu

Asn

55

Leu

Gln

Asp

Leu
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Ser Asp Glu Gln Ser Arg
475

Glu

Ala

Ala

520

Gln

Leu

Asn

Met

Ser

40

Pro

val

Ser

val

Met

120

His

Met

Ala

505

val

Thr

Arg

Ala

Thr

25

Glu

Tyr

Glu

Ile

val

105

Leu

Asn

Asp Arg
490

Ala Ala

Ser Ala

Pro Ser

ITe Ala
555

Ala Leu
10

His val

Ile Gly

Ser Ile

Leu Glu

75

Trp Phe
920

Gln Phe

Ile Gly

ITe Tyr
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val

Ala

Phe

540

Glu

Phe

Asn

His

Arg

60

Leu

Asp

Asn

val

Lys

Thr

Ala

Arg

Pro

Gln

val

Ser

His

45

Glu

Ala

Ile

Gly

Gln

125

Asp

Gly

Gln

Leu

510

Leu

Ala

Asp

Arg

30

Leu

Arg

Ser

Thr

Lys

110

val

Gln

Gln

495

Glu

Ala

Ser

Pro

Ile

15

Asn

Ile

Arg

Glu

ser

95

val

Ala

Phe

Asp

480

Asnh

Glu

Ala

Glu

Asn
560

Thr

Thr

Glu

Asn

Gln

80

Thr

Arg

Asn

Ser



Ala

145

Thr

Leu

Thr

Glu

Leu

225

Gln

Phe

Leu

Asp

Cys

val

Arg

Thr

130

Gln

Asn

Phe

Asn

His

210

Phe

Thr

Glu

Leu

Gly

Glu

Leu

Leu

Ser

Glu

370

val

Gly

Thr

Ala

Leu

val

Gln

Ala

Ala

275

Ile

His

Asn

Glu

Ala

355

Asnh

Arg

Asp

Asp

Ala

Asnh

180

Leu

Leu

His

Thr

260

Thr

Ser

val

Asp

Ala
340

Gln

Gly

Asp

Leu

165

Arg

Leu

Leu

Leu

Met

Gln

Lys

Ile

325

Ala

Gln

val

Ile

His
405

Ile

150

Gln

Leu

Glu

Glu

Ser

230

val

Lys

Ser

Ile

Ile

310

Leu

Pro

Pro

Pro

Leu

390

val

135

Trp

Gly

Arg

Gly

Ile

215

Ile

Asn

Ala

His

Ile

295

Asp

Phe

Leu

Asp

375

Phe

Leu
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Leu Glu Glu

Asp

Gln

His

200

Ala

Ile

Lys

Glu

Glu

280

Ala

Leu

Phe

Asn

val

360

Thr

Asnh

Ile

Asnh

ser

185

Tyr

Gln

Leu

Leu

Arg

Leu

Asn

Asp

Ser

Leu

345

Glu

Ile

Leu

Arg

Pro

170

Glu

Phe

Arg

Leu

Lys

Ala

Arg

Glu

Ser

Lys

Leu

Glu

Glu

Ala

Ala
410
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His

155

Gln

Arg

Glu

Glu

val

235

His

Ala

Thr

Thr

val

315

val

Gln

Lys

Phe

Gly

395

Glu

140

Tyr

Ser

Lys

Phe

Ser

220

Thr

Leu

Lys

Pro

Gln

300

Gln

Glu

val

Asn

Leu

Phe

Gln

Ile

val

205

Arg

Ala

Asn

Ala

Met

285

Glu

His

Glu

Leu

Ile

365

Gly

Ala

Asp

Asp

Ser

Glu

190

Glu

Leu

Phe

Asp

Lys

Asn

Lys

Leu

Asn

Thr

350

Gln

Asp

val

Glu

Phe

Ile

175

Leu

Tyr

Thr

val

Glu

255

Ser

Gly

Thr

Met

Arg

Pro

Leu

Cys

Lys

Gln
415

Leu

160

ser

Leu

Ser

Trp

Leu

240

Leu

Gln

val

Thr

Thr

320

Leu

val

Tyr

Ala

Phe

400

Lys



Arg Cys Leu

Gln
435

Asp Lys

Thr
450

Thr Arg

Lys Leu Thr

Ser Gly

Lys Glu Leu

Ser Lys Arg

ITe val

530

Ala

ITe Ala Glu

545

Tyr Asp Leu

Ala Leu Leu

Leu

<210> 3

<211> 480
<212> DNA
<213> Vibr

<400> 3
atgaatgcac

acggtattcg
catacattag
gagatcattg
acgccttcag
gtagaaaacc

cactctctgg

Leu Ile

420

Gly Cys

Phe

Lys

Leu

sSer

Ile

Gly

Met
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val

Phe Asn

440

Thr

Gly

470

Gln
485

Thr

Pro Ala

500

His Leu

Ala

Lys

Asn Gly

Phe

Thr

His

Gly

Leu

val val

Gln Asn

ITe Leu

520

Phe
535

Cys

Ala

550

ITe Leu

565

Arg Thr

io harveyi

cagcggttcg
acctacgttt
agcatttgta
atatctcacc
agcagcaagt
aaaacaagat

atgaagcgaa

Met

val

Sser Asp

Arg Ala

tgtggctaaa
cactgctcca
cgcaggcttt
aatggggtgc
ggctgacgct
ccctgagttg

gcaaatcgcg

Asn Asp Thr Gly Ile Gly

425

Ser Phe Glu

Gly Leu Gly

Glu Ile Lys

Glu Leu Pro

490

Thr val

505

Pro

Leu Ala Glu

Glu Lys Leu

Thr Lys Lys

Arg Arg His

Thr Thr

585

Phe

acgatgcaaa
aacaaagaca
atgcgtaatc
cgtactggtt
tggattgccg
aacgaatacc

aagaacattc
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Ile
430

Ala
445

Gln Asp

Leu Ala

460

Leu Lys Ser

Ile Pro Trp

Gln
510

Lys Gln

Asn
525

Asp Arg

Gly His Thr

Ala Gln Glu

Leu Leu Pro

Ala Tyr Gly

ctccaaaagg
tcctttctga
acctaaatgg
tctacatgag
cgatggaaga
aatgtggtac
tagaagtggg

Pro Gly

Thr ser
val

Lys

Glu
480

val

ITe Glu

495

Arg Glu

val Asn

val Glu

Gln
560

Asp Ala

Ser Ser

agacaccatc
gaaaggaatt
tgatagcgtt
cttgattggt
cgtactaaaa
agcagcgatg
tgtggcggtg

60
120
180
240
300
360
420



aataagaatg

<210> 4

<211> 1098
<212> DNA
<213> Vibr

<400> 4
atgaagaaag

gcaacacaag
caacgaaatc
aaaccgacac
tactgggtaa
caactgaacc
atggaagcgc
cgtaaatttg
actacaccag
gcagaaggca
tacagtgtgc
caccaagtaa
aagcaatccg
atctatgcat
cgtgaagata
aagggtgatt
gaagcgatta
gaaatcgtaa
agatattcag
<210> 5
<211> 4176
<212> DNA
<213>

<400> 5
gtttgacagc

ggaagctgtg
gcactcccgt
tgaaatgagc
taacaatttc
gagtcgacct
tgatacagat

atgaattggc

io harveyi

cgttactatt
ttttgaatgg
tgaccaatgc
aacgcccgat
gaaatattgc
aagtgtttac
tcaagagcaa
ttgagcacgt
tccgtgagtg
gtcgtgaatt
tctacttttc
accgtgataa
gctatgatgc
gttcgaccga
ttatgatcaa
tagacatcac
agtgggactt
caaaggcaga

ataattga

ttatcatcga
gtatggctgt
tctggataat
tgttgacaat
acacaggaaa
gcaggcatgc

taaatcagaa
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actgccagag tcaatgctga gagagctacg

ttccctgatt
gtactggggt
tttatcagaa
taaaatatca
atcattcgaa
tcgtccaaat
atcggattac
tttggactca
ggacaaacat
agcaacagaa
tgaaggttat
taactttgag
tgcgaaagcg
cgtagcatta
tggctggggt
cgtcatgcgt
ggaagataaa

ttcaccggag

Escherichia coli

ctgcacggtg
gcaggtcgta
gttttttgcg
taatcatccg
cagaccatgg
aagcttggct

cgcagaagcg

tctatggtcg
tatcaagagt
gcagtacgag
gtggtttacc
aaacgtttgt
gctgatatca
ttgattttca
acgaacacca
caaccgtttt
ttcggaaagt
attagcgatg
ctacaatcag
agtttagcaa
ggtgcagtag
ggaggctctg
atgaatgatg
ccagttccga

agaatcgaag

caccaatgct
aatcactgca
ccgacatcat
gctcgtataa
aattcgagct
gttttggcag
gtctgataaa
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gtttttctcc
ttttggacga
cacagccggt
caggacagca
ataagttgaa
agcaacaaag
cgcttgatac
aattgatctt
tatatgtcgg
tcttcccaaa
tgagaggtga
cgtattacac
aacatccaga
acgcactggc
ctgagttaga
acactggcat
ccgtatactc

cgctgaaaaa

tctggcgtca
taattcgtgt
aacggttctg
tgtgtggaat
cggtacccgg
atgagagaag
acagaatttg

catcgactaa

agcgtctcaa
gtttcccgag
cccactgtct
agtttcagat
tattaactac
cttgtcatta
gacaagacac
gcaaaatatc
atttgaccac
acacacatat
tacttttatt
gaaggcaacc
tgttgatttt
tgagttggga
cgctatccag
agccatggca
aggtgacttt

gcgcgcattt

ggcagccatc
cgctcaaggc
gcaaatattc
tgtgagcgga
ggatcctcta
attttcagcc
cctggcggea

480

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1098

60
120
180
240
300
360
420



gtagcgcggt
atggtagtgt
aaggctcagt
ctgagtagga
tggcgggcag
acggatggcc
atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtgt
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctac
tagcttcccg
tgcgctcggce
ggtctcgcgg
tctacacgac
gtgcctcact
ttgatttaaa
tcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggagceg
ccacgcttcc
gagagcgcac
ttcgccacct

ggaaaaacgc

ggtcccacct
ggggtctccc
cgaaagactg
caaatccgcc
gacgcccgec
tttttgcgtt
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaatta
ccttccggct
tatcattgca
ggggagtcag
gattaagcat
acttcatttt
aatcccttaa
atcttcttga
gctaccagcg
tggcttcagc
ccacttcaag
ggctgctgec
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag

cagcaacgcg
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gaccccatgc
catgcgagag
ggcctttcgt
gggagcggat
ataaactgcc
tctacaaact
caataaccct
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaactgt
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cagcggtcgg
accgaactga
aaggcggaca
ccagggggaa
cgtcgatttt
gcctttttac

cgaactcaga
tagggaactg
tttatctgtt
ttgaacgttg
aggcatcaaa
ctttttgttt
gataaatgct
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgecg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
cagaccaagt
ggatctaggt
cgttccactg
ttctgcgegt
tgccggatca
taccaaatac
caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctc

ggttcctggce
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agtgaaacgc
ccaggcatca
gtttgtcggt
cgaagcaacg
ttaagcagaa
atttttctaa
tcaataatat
cttttttgcg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gcccteeccgt
tagacagatc
ttactcatat
gaagatcctt
agcgtcagac
aatctgctgce
agagctacca
tgtccttcta
atacctcgct
taccgggttg
gggttcgtgc
gcgtgagceta
aagcggcagg
tctttatagt

gtcagggggg
cttttgctgg

cgtagcgccg
aataaaacga
gaacgctctc
gcccggaggyg
ggccatcctg
atacattcaa
tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgcggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcgtg
atcgtagtta
gctgagatag
atactttaga
tttgataatc
cccgtagaaa
ttgcaaacaa
actctttttc
gtgtagccgt
ctgctaatcc
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtcgggt
cggagcctat
ccttttgcte

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



acatgttctt
gagctgatac
cggaagagcg
tatggtgcac
gctatcgcta
gccctgacgg
gagctgcatg
ttcgcgegcg
tttcgcggta
ccagtaacgt
gtggtgaacc
gcggagctga
ctgattggcg
attaaatctc
ggcgtcgaag
atcattaact
gttccggegt
catgaagacg
gcgctgttag
aaatatctca
atgtccggtt
ctggttgcca
cgcgttgatg
atcccgecgt
cgcttgctgce
ctggtgaaaa
gccgattcat
caacgcaatt
<210> 6

<211>
<212>
<213>
<400> 6

DNA

6601

tcctgcgtta
cgctcgccgce
cctgatgcgg
tctcagtaca
cgtgactggg
gcttgtctgc
tgtcagaggt
aaggcgaagc
tggcatgata
tatacgatgt
aggccagcca
attacattcc
ttgccacctc
gcgccgatca
cctgtaaagc
atccgctgga
tatttcttga
gtacgcgact
cgggcccatt
ctcgcaatca
ttcaacaaac
acgatcagat
cggatatctc
caaccaccat
aactctctca
gaaaaaccac
taatgcagct

aatgtgagtt
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tccecctgatt
agccgaacga
tattttctcc
atctgctctg
tcatggctgc
tcccggceatc
tttcaccgtc
ggcatgcatt
gcgcccggaa
cgcagagtat
cgtttctgcg
caaccgcgtg
cagtctggcc
actgggtgcc
ggcggtgcac
tgaccaggat
tgtctctgac
gggcgtggag
aagttctgtc
aattcagccg
catgcaaatg
ggcgctgggc
ggtagtggga
caaacaggat
gggccaggcg
cctggegecc
ggcacgacag

agcgcgaatt

Escherichia coli

atcgatgcat aatgtgcctg tcaaatggac

tccgtcaagc cgtcaattgt ctgattcgtt

ttcacttttt cttcacaacc ggcacggaac

ctgtggataa
ccgagcgcag
ttacgcatct
atgccgcata
gccccgacac
cgcttacaga
atcaccgaaa
tacgttgaca
gagagtcaat
gccggtgtct
aaaacgcggg
gcacaacaac
ctgcacgcgc
agcgtggtgg
aatcttctcg
gccattgctg
cagacaccca
catctggtcg
tcggcgegtc
atagcggaac
ctgaatgagg
gcaatgcgcg
tacgacgata
tttcgcctge
gtgaagggca
aatacgcaaa
gtttcccgac

gatctg

gaagcaggga
accaattatg

tcgctcgggce
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ccgtattacc
cgagtcagtg
gtgcggtatt
gttaagccag
ccgccaacac
caagctgtga
cgcgcgaggc
ccatcgaatg
tcagggtggt
cttatcagac
aaaaagtgga
tggcgggcaa
cgtcgcaaat
tgtcgatggt
cgcaacgcgt
tggaagctgc
tcaacagtat
cattgggtca
tgcgtctggce
gggaaggcga
gcatcgttcc
ccattaccga
ccgaagacag
tggggcaaac
atcagctgtt
ccgectctec

tggaaagcgg

ttctgcaaac
acaacttgac

tggccccggt

gcctttgagt
agcgaggaag
tcacaccgca
tatacactcc
ccgctgacgc
ccgtctccgg
agcagatcaa
gtgcaaaacc
gaatgtgaaa
cgtttcccgce
agcggcgatg
acagtcgttg
tgtcgcggeg
agaacgaagc
cagtgggctg
ctgcactaat
tattttctcc
ccagcaaatc
tggctggcat
ctggagtgcc
cactgcgatg
gtccgggctg
ctcatgttat
cagcgtggac
gcccgtctca
ccgcgegttg
gcagtgagcg

cctatgctac
ggctacatca

gcatttttta

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4176

60
120
180



aatacccgcg
ggcatccggg
cttaagacgc
caaacatgct
tactgacaag
tccatgcgec
ccttccectt
gcttcatccg
tgccagtagg
tgacgaccgt
acaaattctc
taacctttca
ggcgttaaac
tgcgcttcag
tgcatcagac
accccgctta
aacaaaagtg
ctttgctatg
tcgcaactct
tggaattcga
ggtgcccatc
cgagggcgag
caagctgccc
cgcccgetac
ctacgtccag
ggtgaagttc
ggaggacggc
tatcatggcc
cgaggacggc
cccecgtgcetg
caacgagaag
cggcatggac
cacgctgttg
gtttttttct

agaaatagag
tggtgctcaa
taatccctaa
gtgcgacgct
cctcgegtac
gcagtaacaa
gcccggegtt
ggcgaaagaa
cgcgcggacg
agtgatgaat
gtccctgatt
ttcccagegg
ccgccaccag
ccatactttt
attgccgtca
ttaaaagcat
tctataatca
ccatagcatt
ctactgtttc
gctcaggagt
ctggtcgagc
ggcgatgcca
gtgccctggce
cccgaccaca
gagcgcacca
gagggcgaca
aacatcctgg
gacaagcaga
agcgtgcagce
ctgcccgaca
cgcgatcaca
gagctgtaca
gtaatggtgc

tcccttcacc
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ttgatcgtca aaaccaacat tgcgaccgac

aagcagcttc
ctgctggcgg
ggcgatatca
ccgattatcc
ttgctcaagc
aatgatttgc
ccccgtattg
aaagtaaacc
ctctcctggce
tttcaccacc
tcggtcgata
atgggcatta
catactcccg
ctgcgtcttt
tctgtaacaa
cggcagaaaa
tttatccata
tccatacccg
gtgaaatggt
tggacggcga
cctacggcaa
ccaccctcgt
tgaagcagca
tcttcttcaa
ccctggtgaa
ggcacaagct
agaacggcat
tcgccgacca
accactacct
tggtcctgct
agggaggtag
tgggggtatt

atagccagaa

gcctggctga
aaaagatgtg
aaattgctgt
atcggtggat
agatttatcg
ccaaacaggt
gcaaatattg
cactggtgat
gggaacagca
ccctgaccgce
aaaaaatcga
aacgagtatc
ccattcagag
tactggctct
agcgggacca
gtccacattg
agattagcgg
tttttttggg
gagcaagggc
cgtaaacggc
gctgaccctg
gaccaccttc
cgacttcttc
ggacgacggc
ccgcatcgag
ggagtacaac
caaggtgaac
ctaccagcag
gagctaccag
ggagttcgtg
aggatccgtg
cgcactgtta
gagctttgtg
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tacgttggtc
acagacgcga
ctgccaggtg
ggagcgactc
ccagcagctc
cgctgaaatg
acggccagtt
accattcgcg
aaatatcacc
gaatggtgag
gataaccgtt
ccggcagcag
aagaaaccaa
tctcgctaac
aagccatgac
attatttgca
atcctacctg
ctagcaggag
gaggagctgt
cacaagttca
aagttcatct
ggctacggcc
aagtccgcca
aactacaaga
ctgaagggca
tacaacagcc
ttcaagatcc
aacaccccca
tccaagctga
accgccgecg
attaaccgta
cagcttattt

gtttccaatc

ggtggcgata
ctcgcgcecag
cggcgacaag
atcgctgatg
gttaatcgct
cgaatagcgc
cggctggtgce
aagccattca
agcctccgga
cggtcggcaa
attgagaata
ggcctcaatc
gggatcattt
ttgtccatat
caaaccggta
aaaaacgcgt
cggcgtcaca
acgcttttta
gaattcacca
tcaccggggt
gcgtgtccgg
gcaccaccgg
tgcagtgctt
tgcccgaagg
cccgegecga
tcgacttcaa
acaacgtcta
gccacaacat
tcggcgacgg
gcaaagaccc
ggatcactct
tccgegtagt
ccggcagtct
aattacggga

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



acagcagggc
tcgttcageg
attgctcgat
aagcatggca
aaactattac
ttatttcgct
cgccctcagce
atttgcccag
gtggtacggc
cgaaatcgcc
cgacctggcg
ccgcgaaggt
tctttcctcc
gcagctcacc
gcaaagtgcc
gatgcatgag
tattgccttc
tgaacagggc
cgcccaggeg
cggttcggtg
tcgcgtgact
cgatcaagtc
ggtgcaggaa
agcagtttcc
ccgtectgec
aaactgggaa
ggctgttttg
agcggtctga
atgccgaact
agagtaggga
tcgttttatc
ggatttgaac
tgccaggcat
aactcttttg

cctgataaat

gagctgacgt
gtacggatga
agcgccagga
ccgttacctg
acagcgttaa
cagccaaccc
agtgaaaaac
tggcaactgg
attcgccgta
ggtggtaacc
cagagcgttt
tcagatgcca
cgtactgaac
gcgacagtga
tccgacaccg
atcgccgata
cagactaata
cgtggttttg
gcaaaagaga
ctggtcgaaa
gacattatgg
gcattggcgg
tcagctgecg
gcgttecgtce
agtgagcaac
acattttgag
gcggatgaga
taaaacagaa
cagaagtgaa
actgccaggc
tgttgtttgt
gttgcgaagc
caaattaagc
tttatttttc

gcttcaataa
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caacctggga
tgatggattc
aaacattggc
aaatggtcgc
ctgaactgat
agggaatgca
tgtatcgcga
cggttatcgc
tgttgcttac
tggcgaatac
cacatatgca
tctatgccgg
agcaggcatc
agcaaaacgc
cccagcacgg
gttcgaagaa
tcctegeget
ccgtggtggc
tcaaagccct
gcgccgggga
gcgagattgc
tttcggaaat
ccgeccgetge
tggcagccag
caccggctca
cggccgcgac
gaagattttc
tttgcctggce
acgccgtagce
atcaaataaa
cggtgaacgc
aacggcccgg
agaaggccat
taaatacatt

tattgaaaaa

tttaatgctg
ctccaatcaa
gcaggcagcg
taccagtcgt
tgattatcta
aaatgcaatg
tatcgtcact
gctggtggtg
tccgetggea
cctgaccatt
acgctctttg
tacccgtgaa
cgcgctggaa
cgataacgcc
cggcaaagtg
aattgccgac
gaatgccgcg
gggtgaagtg
cattgaagac
aacaatgaac
atcggcatcg
ggatcgcgtc
gctggaagaa
cccactcacc
gccacgactg
tctagagtcg
agcctgatac
ggcagtagcg
gccgatggta
acgaaaggct
tctcctgagt
agggtggcgg
cctgacggat
caaatatgta

ggaagagtat
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caaacgcgca
caaagtaacg
acgcattata
aatattgatg
gattatggca
ggcgaagcgt
gacaacgcag
gtattgattc
aaaattattg
gacgggcgca
actgacaccg
attgcggcgg
gaaactgccg
cgccaggcect
gtggatggcg
attatcagcg
gttgaagccg
cgtaatcttg
tccgtctcac
aatatcgtca
gatgaacaga
acgcaacaga
caggcgagtc
aataaaccgc
cgaattgctg
acctgcaggc
agattaaatc
cggtggtccc
gtgtggggtc
cagtcgaaag
aggacaaatc
gcaggacgcc
ggcctttttg
tccgcetcatg
gagtattcaa

ttaacctgag
ccaaagttga
aaaaattcaa
aaaaatataa
atactggagc
ttgctcagta
atgattaccg
tgctggtggc
ctcacattcg
gtgaaatggg
tcactcatgt
gcaacaccga
ccagcatgga
cgcaactggc
tagtgaaaac
ttatcgacgg
cgcgtgcegag
ccagtcgcag
gcgttgatac
atgctgtcac
gccgtggecat
acgcatcgct
gtttaacgca
aaacaccatc
aacaagatcc
atgcaagctt
agaacgcaga
acctgacccc
tccccatgeg
actgggcctt
cgccgggagce
cgccataaac
cgtttctaca
agacaataac

catttccgtg

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320



tcgceccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
gccacgttgt
gaacaataaa
aacgggaaac
ggtataaatg
ggaagcccga
ttacagatga
agcattttat
cagcattcca
cagtgttcct
gcgtatttcg
attttgatga
ttttgccatt
tttttgacga
gataccagga
aacggctttt
tgatgctcga
cgtaacggca
ttggcactga
ggtgcgtcag
acgctcggtc
ggaagatgcc
cataggctcc
aacccgacag
cctgttcctg
tccacgcectg
accccccgtt
ggaaagacat
tcttgaagtc

ctccaagcca

tccectttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
gtctcaaaat
actgtctgct
gtcttgctcg
ggctcgcgat
tgcgccagag
gatggtcaga
ccgtactcct
ggtattagaa
gcgccggttg
tctcgctcag
cgagcgtaat
ctcaccggat
ggggaaatta
tcttgccatc
tcaaaaatat
tgagtttttc
aaagcaccgc
tgagggtgtc
cagaatatgt
gttcgactgc
aggaagatac
gcccccctga
gactataaag
cctttcggtt
acactcagtt
cagtccgacc
gcaaaagcac
atgcgccggt
gttacctcgg
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gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgcag
tattctcaga
ctctgatgtt
tacataaaca
aggccgcgat
aatgtcgggc
ttgtttctga
ctaaactggc
gatgatgcat
gaatatcctg
cattcgattc
gcgcaatcac
ggctggcctg
tcagtcgtca
ataggttgta
ctatggaact
ggtattgata
taagatatct
cggacatcag
agtgaagtgc
gatacaggat
ggcgagcgga
ttaacaggga
caagcatcac
ataccaggcg
taccggtgtc
ccgggtaggc
gctgcgectt
cactggcagc
taaggctaaa

ttcaaagagt

gccttcctgt
tgggtgcacg
ttcgccccga
tattatcccg
atgacttggt
acattgcaca
gtaatacaag
taaattccaa
aatcaggtgc
aacatggcaa
tgacggaatt
ggttactcac
attcaggtga
ctgtttgtaa
gaatgaataa
ttgaacaagt
ctcatggtga
ttgatgttgg
gcctcggtga
atcctgatat
ccctectgtt
cgctagcgga
ttcatgtggc
atattccgct
aatggcttac
agtgagaggg
gaaatctgac
tttcccectg
attccgctgt
agttcgctcc
atccggtaac
agccactggt
ctgaaaggac

tggtagctca

ttttgctcac
agtgggttac
agaacgtttt
tgttgacgcc
tgagtggggg
agataaaaat
gggtgttatg
catggatgct
gacaatctat
aggtagcgtt
tatgcctctt
cactgcgatc
aaatattgtt
ttgtcctttt
cggtttggtt
ctggaaagaa
tttctcactt
acgagtcgga
gttttctcct
gaataaattg
cagctactga
gtgtatactg
aggagaaaaa
tcctcgetca
gaacggggcg
ccgcggcaaa
gctcaaatca
gcggctcect
tatggccgeg
aagctggact
tatcgtcttg
aattgattta
aagttttggt

gagaaccttc
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ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
gggggggaaa
atatcatcat
agccatattc
gatttatatg
cgattgtatg
gccaatgatg
ccgaccatca
cccgggaaaa
gatgcgctgg
aacagcgatc
gatgcgagtg
atgcataagc
gataacctta
atcgcagacc
tcattacaga
cagtttcatt
c€ggggtggtg
gcttactatg
aggctgcacc
ctgactcgct
gagatttcct
gccgttttte
gtggtggcga
cgtgcgctct
tttgtctcat
gtatgcacga
agtccaaccc
gaggagttag
gactgcgctc

gaaaaaccgc

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360



cctgcaaggc
aagaagatca
gcccgatctt
ccggtgatgc
C

<210> 7
<211>
<212>
<213>

<400> 7
atcgatgcat

DNA

tccgtcaagce
ttcacttttt
aatacccgcg
ggcatccggg
cttaagacgc
caaacatgct
tactgacaag
tccatgcgcec
ccttccectt
gcttcatccg
tgccagtagg
tgacgaccgt
acaaattctc
taacctttca
ggcgttaaac
tgcgcttcag
tgcatcagac
accccgctta
aacaaaagtg
ctttgctatg
tcgcaactct
acccggggat
gagaagattt
aatttgcctg

aaacgccgta

5360

tcttattaat
ccccatcggt

cggccacgat

aatgtgcctg
cgtcaattgt
cttcacaacc
agaaatagag
tggtgctcaa
taatccctaa
gtgcgacgct
cctcgcgtac
gcagtaacaa
gcccggegtt
ggcgaaagaa
cgcgcggacg
agtgatgaat
gtccctgatt
ttcccagegg
ccgccaccag
ccatactttt
attgccgtca
ttaaaagcat
tctataatca
ccatagcatt
ctactgtttc
cctctagagt
tcagcctgat
gcggcagtag
gcgccgatgg
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ggttttttcg ttttcagagc aagagattac gcgcagacca

cagataaaat
gatgtcggcg
gcgtccggceg

Escherichia coli

tcaaatggac
ctgattcgtt
ggcacggaac
ttgatcgtca
aagcagcttc
ctgctggcgg
ggcgatatca
ccgattatcc
ttgctcaagc
aatgatttgc
ccccgtattg
aaagtaaacc
ctctcctggce
tttcaccacc
tcggtcgata
atgggcatta
catactcccg
ctgcgtcttt
tctgtaacaa
cggcagaaaa
tttatccata
tccatacccg
cgacctgcag
acagattaaa
cgcggtggtc
tagtgtggag

atttctaggc
atataggcgc

tagaggatct

gaagcaggga
accaattatg
tcgctcgggce
aaaccaacat
gcctggctga
aaaagatgtg
aaattgctgt
atcggtggat
agatttatcg
ccaaacaggt
gcaaatattg
cactggtgat
gggaacagca
ccctgaccgce
aaaaaatcga
aacgagtatc
ccattcagag
tactggctct
agcgggacca
gtccacattg
agattagcgg
tttttttggg
gcatgcaagc
tcagaacgca
ccacctgacc
tctccccatg
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tcatgagccc
cagcaaccgc

gctcatgttt

ttctgcaaac
acaacttgac
tggccccggt
tgcgaccgac
tacgttggtc
acagacgcga
ctgccaggtg
ggagcgactc
ccagcagctc
cgctgaaatg
acggccagtt
accattcgcg
aaatatcacc
gaatggtgag
gataaccgtt
ccggcagcag
aagaaaccaa
tctcgctaac
aagccatgac
attatttgca
atcctacctg
ctagcgaatt
ttggctgttt
gaagcggtct
ccatgccgaa

cgagagtagg

aaacgatctc
gaagtggcga
acctgtggcg

gacagcttat

cctatgctac
ggctacatca
gcatttttta
ggtggcgata
ctcgcgcecag
cggcgacaag
atcgctgatg
gttaatcgct
cgaatagcgc
cggctggtgce
aagccattca
agcctccgga
cggtcggcaa
attgagaata
ggcctcaatc
gggatcattt
ttgtccatat
caaaccggta
aaaaacgcgt
cggcgtcaca
acgcttttta
cgagctcggt
tggcggatga
gataaaacag
ctcagaagtg

gaactgccag

6420
6480
6540
6600
6601

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



gcatcaaata
gtcggtgaac
gcaacggccc
gcagaaggcc
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
gcaacaatta
ccttccgget
tatcattgca
ggggagtcag
gattaagcat
cgccctgtag
cacttgccag
tcgcecggett
ctttacggca
cgccctgata
tcttgttcca
ggattttgcc
cgaattttaa
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
ataaaccggt
cgaccgggtc
ggcgtagcac
tgccactcat
cagacggcat
tatttgccca
aaactggtga
ttagggaaat

aaacgaaagg
gctctcctga
ggagggtggc
atcctgacgg
ttcaaatatg
aaggaagagt
ttgccttect
gttgggtgca
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaactgt
cggcgcatta
cgccctageg
tcceccgtcaa
cctcgacccc
gacggttttt
aacttgaaca
gatttcggcc
caaaatatta
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtcag
aaaccagcaa
gaatttgctt
caggcgttta
cgcagtactg
gatgaacctg
tggtgaaaac
aactcaccca

aggccaggtt
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ctcagtcgaa agactgggcc tttcgtttta

gtaggacaaa
gggcaggacg
atggcctttt
tatccgctca
atgagtattc
gtttttgctc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
cagaccaagt
agcgcggcgyg
cccgctectt
gctctaaatc
aaaaaacttg
cgccctttga
acactcaacc
tattggttaa
acgtttacaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
gcatttgaga
tagacataag
tcgaatttct
agggcaccaa
ttgtaattca
aatcgccagc
gggggcgaag
gggattggct

ttcaccgtaa

tccgecggga
cccgccataa
tgcgtttcta
tgagacaata
aacatttccg
acccagaaac
aactggcgaa
taaagttgca
atctggagcc
gccctceegt
tagacagatc
ttactcatat
gtgtggtggt
tcgctttett
gggggctccc
atttgggtga
cgttggagtc
ctatctcggg
aaaatgagct
tttaaaagga
gagttttcgt
cctttttttc
gtttgtttgc
gcgcagatac
tctgtagcac
agcacacggt
cggctattta
gccattcatc
taactgcctt
ttaagcattc
ggcatcagca
aagttgtcca
gagacgaaaa

cacgccacat
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gcggatttga
actgccaggc
caaactcttt
accctgataa
tgtcgccctt
gctggtgaaa
ctacttactc
ggaccacttc
ggtgagcgtg
atcgtagtta
gctgagatag
atactttaga
tacgcgcagc
cccttecttt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
gatttaacaa
tctaggtgaa
tccactgagc
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cacactgctt
acgaccctgc
cgcttattat
aaaaaaatta
tgccgacatg
ccttgtcgece
tattggccac
acatattctc

cttgcgaata

tctgttgttt
acgttgcgaa
atcaaattaa
tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
tagcttcccg
tgcgctcggce
ggtctcgegg
tctacacgac
gtgcctcact
ttgatttacg
gtgaccgcta
ctcgccacgt
cgatttagtg
agtgggccat
aatagtggac
gatttataag
aaatttaacg
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
ccttctagtg
cctcgetctg
ccggtagtca
cctgaaccga
cacttattca
cgcceccgecc
gaagccatca
ttgcgtataa
gtttaaatca
aataaaccct

tatgtgtaga

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660



aactgccgga
tggaaaacgg
gccatacgga
taaaacttgt
gtctggttat
cattgggata
gctcctgaaa
tgaaagttgg
ggcttcccgg
acaggtattt
atgatggtgt
agctactgac
tgtatactgg
ggagaaaaaa
cctcgctcac
aacggggcgg
cgcggcaaag
ctcaaatcag
cggctccctc
atggccgegt
agctggactg
atcgtcttga
attgatttag
agttttggtg
agaaccttcg
cgcagaccaa
catgagcccg
agcaaccgca

ctcatgtttg

aatcgtcgtg
tgtaacaagg
attccggatg
gcttattttt
aggtacattg
tatcaacggt
atctcgataa
aacctcttac
tatcaacagg
attcggcgca
ttttgaggtg
ggggtggtgc
cttactatgt
ggctgcaccg
tgactcgcta
agatttcctg
ccgtttttce
tggtggcgaa
gtgcgctctc
ttgtctcatt
tatgcacgaa
gtccaacccg
aggagttagt
actgcgctcc
aaaaaccgcc
aacgatctca
aagtggcgag
cctgtggcgce

acagcttatc
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gtattcactc
gtgaacacta
agcattcatc
ctttacggtc
agcaactgac
ggtatatcca
ctcaaaaaat
gtgccgatca
gacaccagga
aagtgcgtcg
ctccagtggc
gtaacggcaa
tggcactgat
gtgcgtcagc
cgctcggtcg
gaagatgcca
ataggctccg
acccgacagg
ctgttcctgc
ccacgcctga
cccccegttce
gaaagacatg
cttgaagtca
tccaagccag
ctgcaaggcg
agaagatcat
cccgatcttc

cggtgatgcc

cagagcgatg
tcccatatca
aggcgggcaa
tttaaaaagg
tgaaatgcct
gtgatttttt
acgcccggta
acgtctcatt
tttatttatt
ggtgatgctg
ttctgtttct
aagcaccgcc
gagggtgtca
agaatatgtg
ttcgactgcg
ggaagatact
cccececctgac
actataaaga
ctttcggttt
cactcagttc
agtccgaccg
caaaagcacc
tgcgccggtt
ttacctcggt
gttttttcgt
cttattaatc
cccatcggtg

ggccacgatg
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aaaacgtttc
ccagctcacc
gaatgtgaat
ccgtaatatc
caaaatgttc
tctccatttt
gtgatcttat
ttcgccaaaa
ctgcgaagtg
ccaacttact
atcagctgtc
ggacatcagc
gtgaagtgct
atacaggata
gcgagcggaa
taacagggaa
aagcatcacg
taccaggcgt
accggtgtca
cgggtaggca
ctgcgcctta
actggcagca
aaggctaaac
tcaaagagtt
tttcagagca
agataaaata
atgtcggcga
cgtccggegt

agtttgctca
gtctttcatt
aaaggccgga
cagctgaacg
tttacgatgc
agcttcctta
ttcattatgg
gttggcccag
atcttccgtc
gatttagtgt
cctecctgttce
gctagcggag
tcatgtggca
tattccgctt
atggcttacg
gtgagagggc
aaatctgacg
ttcccectgg
ttccgctgtt
gttcgctcca
tccggtaact
gccactggta
tgaaaggaca
ggtagctcag
agagattacg
tttctaggct
tataggcgcc

agaggatctg

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5360



