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<151> 2015-05-27

<160> 11

<170> PatentIn version 3.5

<210> 1

<211> 165

<212> PRT

<213> Escherichia coli
<400> 1

Met Ser His Pro Ala Leu Thr GIn Leu Arg Ala Leu Arg Tyr Phe Lys
1 5 10 15

Glu ITe Pro Ala Leu Glu Pro GIn Leu Leu Asp Trp Leu Leu Leu Glu
20 25 30

Asp Ser Met Thr Lys Arg Phe Glu GIn GIn Gly Lys Thr val Ser val
35 40 45

Thr Met Ile Arg Glu Gly Phe val Glu GIn Asn Glu ITe Pro Glu Glu
50 55 60

Leu Pro Leu Leu Pro Lys Glu Ser Arg Tyr Trp Leu Arg Glu Ile Leu
65 70 75 80

Leu Cys Ala Asp Gly Glu Pro Trp Leu Ala Gly Arg Thr val val Pro
85 90 95

val Ser Thr Leu Ser Gly Pro Glu Leu Ala Leu GIn Lys Leu Gly Lys
100 105 110

Thr Pro Leu Gly Arg Tyr Leu Phe Thr Ser Ser Thr Leu Thr Arg Asp
115 120 125

Phe I1e Glu Ile Gly Arg Asp Ala Gly Leu Trp Gly Arg Arg Ser Arg
130 135 140

Leu Arg Leu Ser Gly Lys Pro Leu Leu Leu Thr Glu Leu Phe Leu Pro
145 150 155 160

Ala Ser Pro Leu Tyr
165

<210> 2
Page 1



<211>
<212>
<213>

<400>

2

73

DNA . . .
Escherichia coli

2
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tttcccgege gctgggaaat cctagagatt ctttgagagc

cgttgcgcga aaattcgcgce gcttgcaaaa ggctctcgga

atagaggata ggggcccgga ggatatatag ggtttgggaa

aggggaggag agagagatcg ctctagatcg atagcggata

gatagagaaa gggcctctcg agagatcgcg caa

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

<400>

3

476
PRT .
Pseudomonas aeruginosa

3

Met Ser Arg Leu Ala

1

Thr Phe

Leu val

Phe Gly

50

Pro Glu

65

His Gly

Cys Ala

Gly Phe

Phe Ala

130

Gly Glu

Asp Ala

Arg Gln

Glu

Ala

35

Ala

Leu

Glu

Asp

Arg

Asp

Arg

Leu

Pro

Arg

20

Ala

Trp

Ala

GlIn

Ala

100

Phe

Ala

Tyr

Ala

Ala

5

Ala

Ser

Asp

Phe

Arg

85

val

Asp

Ser

Arg

Leu

165

Arg

Pro

Ile

Phe

Asp

Phe

70

Phe

val

Pro

Leu

val

150

Ala

Arg

Leu

Gly

Glu

Arg

55

Ala

Ala

Glu

Arg

Met

135

Leu

Ala

Arg

Ser

GlIn

Ile

40

GlIn

Trp

Arg

Gly

Gly

Leu

cys

Tyr

Pro

GlIn

Ala

25

Asp

Thr

Gly

Ile

Pro

105

Pro

Ala

GlIn

His

Ser

Cys Leu
10

Gln Ala

Pro Leu

Pro Cys

Cys Ala
75

Glu Glu
90

Leu Ala

Arg Glu

Gly 1Ile

His Leu
155

Cys Ser
170

Gly Pro
Page 2

ccttggaaaa tatataggcg
gagattcccc ttagagagat
agagagatct gcgcgcgcetg

gacctctaga gatcccgecgc

His Ala Leu Arg Gly
15

Leu Asp Arg Pro val
30

Asp Pro Leu Gln val
45

Leu Tyr Trp Glu Gln
60

Leu Glu Leu Gln Gly
80

Asn Trp GIn Leu Leu
95

Pro Arg Leu Cys Gly
110

Glu His Trp GIn Ala
125

Thr val Leu Arg Glu
140

Ala Lys Pro Gly Glu
160

Ala Leu Leu Arg Leu

Thr Ala Gly Ala GIn

60
120
180
240
273



Gly

Asp

Ala

225

Ile

Arg

Arg

Ala

Leu

305

Ile

Ala

Ile

Ala

Leu

385

Ala

Ala

Gly

Thr

Asp

Ala

210

Arg

Glu

Arg

Ile

Arg

Asp

Arg

Pro

Arg

Leu

370

Asp

Pro

Leu

cys

cys

Ala

195

val

Thr

His

Gly

Arg

Gly

Ser

Thr

Gly

Ala

355

His

Tyr

Leu

Arg

180

Ser

Ser

Gln

Leu

Asn

260

Ala

Gly

Ala

Ala

Leu

340

Arg

Pro

Ile

Gly

ser

420

Leu

Lys

Ala

Ser

Ala

Gly

Asp

Lys

Leu

325

Lys

Leu

Thr

Arg

val

Leu
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GlIn

val

Arg

Leu

cys

Glu

Ala

Asp

310

Glu

Arg

Ala

Pro

Gln

390

Leu

Leu

Gly

Ser

Glu

Arg

215

Pro

GlIn

Phe

Ala

GlIn

295

Arg

Pro

Leu

Asp

Ala

375

His

Asp

Leu

Asp

Ala

Leu

His

Leu

Leu

280

Glu

Phe

Ala

Ala

360

val

Glu

Gly

Thr

ser

440

Met

185

Arg

Gly

Gly

Ala

Gly

Thr

Asp

Glu

Ser

Gly

Gly

Glu

Pro

425

Glu

Arg

GlIn

Arg

Asp

Asp

Ala

His

Ala

His

Glu

330

val

Gly

Gly

Met

Gly

410

Gly

Pro

Glu

Trp

Phe

Ile

235

Ala

Ser

Ala

Arg

Gln

315

val

GlIn

Ile

Tyr

Asp

Asn

Arg

Ala

Ala
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Glu

Gly

220

Glu

GlIn

Pro

Leu

Leu

300

Leu

Leu

His

Leu

Pro

380

Arg

Gly

Gly

His

Leu

Ala

205

Lys

Pro

Leu

Glu

Ala

285

Gly

val

Glu

Leu

Arg

Arg

Gly

Asp

Tyr

Glu

445

Ser

190

Lys

val

Trp

Phe

Arg

Gly

GlIn

val

Ile

Asn

350

Leu

Ser

Trp

Phe

Leu

430

Tyr

Ala

val

val

GlIn

Ala

255

Leu

Thr

Ala

Glu

Pro

335

Thr

Leu

Ala

Tyr

Leu

415

Phe

Arg

Ile

Ser

Leu

val

240

cys

val

Ile

Leu

Ala

320

Asp

Pro

GlIn

Ala

Ala

400

val

Ala

Gly



450
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455

460

Gly Leu Asp Glu val Pro Leu GIn Arg Gly val Ala
470

465

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

4
1431
DNA

<400> 4

atgagccggc
gccatcggcec
gacccattgg
tactgggaac
cacggcgaac
gtggtcgagg
ccgcgcgagg
gtgctgcgeg
gatgccctgg
agacgccggc
aggcaatggg
aaggtcgtgc
atcgaacacc
gcctgcettcc
acccatgccc
ggacaggccc
atccgtacgg
aaacgactgg
ggcggcatcc
cgcagcgegg
gcgecegetgg
gccctgctca
gaaccggccc
tccgeccatag
<210> 5

<211> 102
<212> PRT
<213>
<400> 5

tggcgeccect
aggcgcaggce
acccgctgca
agcccgagct
agcgcttcgce
gcccgetgge
aacactggca
agggcgaacg
ccctggecgce
cctcggggec
aagccaaggt
tggcccgeac
tgcgtctgeca
tcggcgectce
tggccgggac
tgctggacag
ccctggaacc
cgcgagtcca
tgcggctgcet
cgctggacta
gctggctcga
cgcegggeceg
acgagtatcg

gcggcctgga

Pseudomonas aeruginosa

gagccagtgc
gctcgatcgt
ggtattcggt
ggcgttcttc
ccggatcgag
gccgegectg
agccttcgec
ctaccgggta
ctaccactgc
gaccgctggce
gagcgacgcg
ccaggcccgg
acatgccgac
cccggaacgce
catcgcccgce
cgccaaggac
cttcagcgag
gcacctgaac
acaagcgctg
catccgccag
cggcgaaggc
gggctacctg
cgaaacctgc

cgaagtgccc

Pseudomonas aeruginosa

475

ctgcacgcct
ccggtgctgg
gcctgggacg
gcctgggget
gaaaactggc
tgcggcggat
gatgccagcec
ctctgccaac
tcggcgetac
gcgcagggeg
gtaagcagtg
cctctecggeg
gcccagetgt
ctggtccgcea
ggcggcgatg
aggcacgaac
gtgctggaaa
acgccgatcc
catccgaccc
cacgaaggga
aacggcgatt
ttcgccggcet
cttaagctca

ttgcagcgcg
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tgcgcggceac
tggcggcatc
accggcaaac
gcgcectgga
aattgctctg
tccgcttega
tgatgctcgce
acctggccaa
tgcgcctgag
acgcttcggc
tccgccaggg
acatcgagcc
tcgcctgtceg
ttcgcgecgg
cccaggaaga
accagttggt
tccccgatgce
gcgceccgect
ccgcggtggg
tggaccgcgg
tcctggtggce
gcggtctggt
gtgccatgcg
gcgtcgectg

cttcgagegce
gttcgagatc
gccctgectg
gctgcaaggc
cgccgacgcc
tccgcgeggce
cggcatcacc
gcccggcegaa
gcagccggcec
gcaggagcgc
acgcttcggc
gtggcaggtc
ccgcggcaac
cgaggcactc
tgcgcggcetc
ggtggaggcg
gcccggectg
cgctgacgca
cggctaccca
ctggtacgcc
gctgecgetcg
aggcgattcg
ggaagctcta

a

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

1020
1080
1140
1200
1260
1320
1380
1431



Met

Ala

Met

Ile

Trp

65

Ala

Gln

Met

Ile

Asp

Pro

50

Ala

GlIn

Thr

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

<400>

atgatgaaaa ctcccgaaga ctgcaccgge
atcgacctgg atatcgtcca ggccctcgge
cgcttcaagg ccagcgaggc ggcgattccg
gagcgcgccc gctgggccga ggaaaacgga

gcgcagatca tccactggta catcgccgag

Lys

Asp

Tyr

35

Ala

Glu

Ile

Arg

6
309
DNA

Thr

Arg

20

val

Pro

Glu

Ile

Gly

Pro

Ile

Lys

Glu

Asn

His

85

Ala
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Glu Asp Cys Thr Gly Leu Ala Asp Ile Arg
10 15

Asp

Ala

Arg

Gly

70

Trp

Ala

Leu

Ala

val

55

Leu

Tyr

Asp

ser

40

Ala

Asp

Ile

Pseudomonas aeruginosa

6

Escherichia coli

gccgcatga
<210> 7
<211> 350
<212> PRT
<213>
<400> 7

Ile

25

Arg

Ala

Ala

Ala

val

Phe

Met

Pro

Glu
90

GlIn

Lys

Leu

Phe

75

GlIn

ctggcggaca

cgccgcatgg

gcgcccgagce

ctcgacgcgc

cagatcaagt

Met Asn Tyr GIn Asn Asp Asp Leu Arg Ile Lys
1 5 10

Leu Pro Pro val Ala Leu Leu Glu Lys Phe Pro

20

25

Ala Asn Thr val Ala His Ala Arg Lys Ala Ile
40

35

Gly Asn Asp Asp Arg Leu Leu Vval val ITe Gly
Page 5

Ala

Ala

Pro

60

val

Ile

tccgcgagge catcgaccgg
actacgtcaa ggcggcgtcg
gggtcgccge gatgctcccc
ccttcgtcga gggactgttc
actggcgcca gacacggggt

Leu

ser

45

Glu

Glu

Lys

Gly

30

Glu

Arg

Gly

Tyr

Arg

Ala

Ala

Leu

Trp
95

Glu

Arg

Ala

Arg

Phe

80

Arg

Glu ITe Lys Glu Leu
15

Ala Thr Glu Asn Ala

30

His Lys Ile Leu Lys

45

Pro Cys Ser Ile His

60
120
180
240
300
309



Asp

65

Glu

Lys

Met

Leu

Leu

145

Ala

Ser

Ile

Phe

Gly

Tyr

Gly

Lys

Ile

Leu

305

Gly

50

Pro

Glu

Pro

Asp

Leu

130

Asp

Ile

Gly

Lys

Leu

210

Asn

Ser

Leu

GlIn

Ala

290

val

Lys

val

Leu

Arg

Asn

115

Leu

Met

Gly

Leu

val

195

Ser

Gly

Ala

Pro

Phe

275

Gly

Glu

Ser

Ala

Lys

Thr

100

Ser

Asp

Ile

Ala

ser

180

Ala

val

Asp

Lys

Ala

260

Lys

Gly

Gly

Ile

Ala

Asp

85

Thr

Phe

Ile

Thr

Arg

cys

Ile

Thr

cys

His

245

GlIn

Lys

Glu

Asn

Thr
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Lys

70

Glu

val

GlIn

Asn

Pro

150

Thr

Pro

Asp

Lys

His

230

val

val

Gln

Lys

GlIn

310

Asp

55

Glu

Leu

Gly

Ile

Asp

Gln

Thr

val

Ala

Trp

Ile

Ala

Met

Met

Ala

295

Ser

Ala

Tyr

Glu

Trp

Asn

120

Ser

Tyr

Glu

Gly

Ile

200

Gly

Ile

Glu

Ile

Asp

Ile

Leu

cys

Ala

Ile

Lys

105

Asp

Gly

Leu

Ser

Phe

185

Asn

His

Leu

val

Asp

val

Ile

Glu

Ile

Thr

val

90

Gly

Gly

Leu

Ala

GlIn

170

Lys

Ala

Ser

Arg

cys

Gly

Ser

Gly

60

Arg Leu Leu Ala Leu

75

Met

Leu

Leu

Pro

Asn

Ala

Ala

Gly

Glu

Ser

Ala

val

Gly

Trp
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Arg

Ile

Arg

Ala

140

Leu

His

Gly

Gly

Ile

220

Gly

Gly

His

Asp

Met

300

Glu

Glu

val

Asn

Ile

125

Ala

Met

Arg

Thr

Ala

205

val

Lys

Leu

Ala

val

285

val

Pro

Asp

Tyr

Asp

110

Ala

Gly

Ser

Glu

Asp

Pro

Asn

Glu

Asn

Asn

270

cys

Glu

Leu

Thr

Phe

95

Pro

Arg

Glu

Trp

Asp

Gly

His

Thr

Pro

GlIn

Ser

Ala

Asp

Arg

80

Glu

His

Lys

Phe

Gly

Ala

Thr

cys

Ser

Asn

240

Ala

Ser

GlIn

His

Tyr

320

Ala



Leu Leu Arg Gln Leu Ala Asn Ala val Lys Ala Arg Arg Gly
350

<210> 8

<211> 1053
<212> DNA
<213>

<400> 8
atgaattatc

gctttattag
aaagcaatac
tgtagtatac
gaagaattaa
actgtaggat
gatggactta
gctggtgaat
gcaattggag
tgtcctgtag
aatgcagctg
gtaaatacta
tattctgcaa
caggtaatga
gtatgtgcag
gtagaaagtc
ggaaaaagta
cttgcaaatg
<210>
<211>
<212>
<213>

<220>
<223>

DNA

<400> 9
cctgcaggat

atcaggaaac
ttagaaatta
tttttaaata

aaaaaatcct

9
6561

325

340

aaaatgatga
aaaaatttcc
ataaaatact
atgatcctgt
aagatgaatt
ggaaaggact
gaatagcaag
ttttagatat
caagaactac
gatttaaaaa
gtgcacctca
gtggaaatgg
aacatgtagc
tagatttttc
atgtatgtca
atttagtaga
taactgatgc

cagtaaaagc

aaaaaaattg
agctatgacc
gactaaactt
ctggacttaa

tttcaagttg
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Escherichia coli

tttaagaata
tgcaactgaa
taaaggtaat
agcagcaaaa
agaaatagta
tataaatgat
aaaattactt
gataactcct
tgaaagtcaa
tggaactgat
ttgttttctt
tgattgtcat
agaagtaaaa
tcatgcaaat
gcaaatagct
aggtaatcaa
atgtatagga

aagaagagga

Artificial sequence

Synthetic nucleic acid

tagataaatt
gcggecgeag
caaaatgttt
acagtagtaa

tacattgtta

330

345

aaagaaatta
aatgcagcaa
gatgatagat
gaatatgcaa
atgagagtat
cctcatatgg
ttagatataa
caatatttag
gtacatagag
ggaactataa
agtgtaacaa
ataatactta
gaaggactta
agtagtaaac
ggaggtgaaa
agtttagaaa
tgggaagata

taa

ttataaaata
atagtcataa
gttaaatata
tttgcctaaa

tggtaatatg
Page 7

aagaattatt
atactgtagc
tattagtagt
ctagactttt
attttgaaaa
ataatagttt
atgatagtgg
cagatttaat
aagatgcaag
aagtagcaat
aatggggaca
gaggtggaaa
ataaagctgg
aatttaagaa
aagcaataat
gtggtgaacc

ctgatgcact

gttttatcta
tagttccaga
taccaaacta
aaattttttc

taattgaaga

335

acctcctgta
acatgcaaga
aataggacct
agcattaaga
acctagaact
tcaaataaat
attacctgca
gagttgggga
tggacttagt
agatgcaata
tagtgcaata
agaacctaat
acttcctgca
acaaatggat
tggagtaatg
tttagcttat

tcttagacaa

caattttttt
atagttcaat
gtatagatat
aatttttttt

agttatgtag

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

1020
1053

60
120
180
240
300



taatattgta
tgtcacatgc
aatttattaa
ttttatagta
tacaattaat
tacaataaaa
cttactcaac
ttagattggt
gtaagtgtaa
cctttattac
gaaccttggt
gcacttcaaa
actagagatt
agattaagtg
taagaattcg
aagaaattaa
atgcagcaaa
atgatagatt
aatatgcaac
tgagagtata
ctcatatgga
tagatataaa
aatatttagc
tacatagaga
gaactataaa
gtgtaacaaa
taatacttag
aaggacttaa
gtagtaaaca
gaggtgaaaa
gtttagaaag
gggaagatac
aactctagag

ggcactggcc

aacgtttctt
aattgtatat
taatatcaat
aatatattta
taaaataaaa
attgaagtta
ttagagcatt
tattacttga
ctatgataag
ctaaagaaag
tagctggaag
aattaggaaa
ttatagaaat
gaaaaccttt
agctcggtag
agaattatta
tactgtagca
attagtagta
tagactttta
ttttgaaaaa
taatagtttt
tgatagtgga
agatttaatg
agatgcaagt
agtagcaata
atggggacat
aggtggaaaa
taaagctgga
atttaagaaa
agcaataatt
tggtgaacct
tgatgcactt
tcgacgtcac

gtcgttttac
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gattttttta
ttcaaataac
aaccaagatt
ttttatgtag
atagggtttt
ttgctttaag
aagatatttt
agatagtatg
agaaggattt
tagatattgg
aactgtagta
aactccttta
tggaagagat
attacttact
gaggtcagaa
cctcctgtag
catgcaagaa
ataggacctt
gcattaagag
cctagaacta
caaataaatg
ttacctgcag
agttggggag
ggacttagtt
gatgcaataa
agtgcaatag
gaacctaatt
cttcctgcac
caaatggatg
ggagtaatgg
ttagcttatg
cttagacaac
gcgtccatgg

aacgtcgtga

catccatgta gtgcttaaaa aaccaaaata

aatatttatt
atacttaaat
taaaaaggtt
aggtaaaatt
gagggaatta
aaagaaatac
actaaaagat
gtagaacaaa
ttaagagaaa
cctgtaagta
ggaagatatc
gcaggattat
gaattatttc
tgaattatca
ctttattaga
aagcaataca
gtagtataca
aagaattaaa
ctgtaggatg
atggacttag
ctggtgaatt
caattggagc
gtcctgtagg
atgcagctgg
taaatactag
attctgcaaa
aggtaatgat
tatgtgcaga
tagaaagtca
gaaaaagtat
ttgcaaatgc
agatctcgag

ctgggaaaac
Page 8

ttctcgttaa
ggatgtttat
ataattataa
aagttatttt
ttcatatgag
ctgcattaga
ttgaacaaca
atgaaatacc
tattactttg
ctttaagtgg
tttttactag
ggggaagaag
ttcctgcaag
aaatgatgat
daaaatttcct
taaaatactt
tgatcctgta
agatgaatta
gaaaggactt
aatagcaaga
tttagatatg
aagaactact
atttaaaaat
tgcacctcat
tggaaatggt
acatgtagca
agatttttct
tgtatgtcag
tttagtagaa
aactgatgca
agtaaaagca
gcctgcagac

cctggcgtta

attcacaaat
tttttaacac
ttgtatttat
aagaagtaat
tcatcctgca
acctcaatta
gggaaaaact
tgaagaatta
tgcagatggt
acctgaactt
tagtacttta
aagtagatta
tcctctttat
ttaagaataa
gcaactgaaa
aaaggtaatg
gcagcaaaag
gaaatagtaa
ataaatgatc
aaattacttt
ataactcctc
gaaagtcaag
ggaactgatg
tgttttctta
gattgtcata
gaagtaaaag
catgcaaata
caaatagctg
ggtaatcaaa
tgtataggat
agaagaggat
atgcaagctt

CCCaacttaa

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
2280
2340



tcgccttgea
tcgececttec
gcctgcattt
acaattcatt
aagaaattta
atgtttaatt
gacaagttga
cttagtatat
atctatagca
atttatgaga
tatagccttt
gtatatttat
ggaaagcagt
aaacattatg
gctccttgga
cttgtaaaaa
tgattcatga
ataaagggaa
taaaaatgag
atgcaaggag
attaatttaa
tgagccgata
gtgtcggtgg
gcatagttga
tgtttaggtg
ggaaaagtat
gccgtttcca
ataaataaag
agtatataga
cagaaaggat
caaaaatgtg
ttagatggta
ctactttgca

aaaggaaaag

gcacatcccc
caacagttgc
gcaggcttct
tcttattttt
cagaaaagaa
gaatacaaaa
aaaatttaat
aagccaaaac
atatttcaaa
ttatcttaac
gtgtattgga
tttttcataa
atcttatcaa
acttttatag
atacatagaa
ttgcaaagag
taaaacagta
agtccaatgt
atgttttaca
ctttaaaaaa
tattgagagt
caaaaggata
gacttcacga
ggcaactaaa
tgttgtaata
aatttttgga
aatctgctaa
tttaattttg
atagtttaat
gattgttatg
gtataatatc
tttgaaaaaa
agtgtacctt

ggaatgaaac
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ctttcgccag
gcagcctgaa
tatttttatg
tattaagtga
aattatagaa
aaaaatactt
aaaaaaataa
ttaaatgtgc
tgtaccgaca
agatataaat
agcagtacgc
ttaatttatg
ataacaaggt
tgcttgtagc
ttcataaatt
tttattaaag
gcaacctatt
attaattgtt
gaggaagaac
gctcatgtaa
gccgacacag
gtcactcgca
cgaaaaccca
caatcaagct
catacgctat
tgtagtttgt
aaagtatatc
aagttattat
aatagtatat
gattataagc
tttgttcatt
ttgataaaaa
gtacctacag

tatatcctgc

ctggcgtaat
tggcgaatgg
gcgcgceegcec
tagtcaaaag
tttagtatga
gttatgtatt
gtcctcagct
taccaacaca
tacaagagaa
gtaaattgca
aaaggctttt
aaaatgaaag
attagcaata
taagtagtac
aatttatgaa
atactgaaat
gcagtaaata
caaagatgaa
agaaaaaaga
agaagagtaa
tatgcactaa
ttttcataat
caataaaaaa
aggatatgca
taagatgtaa
ttgttcatct
ctttctaaaa
gatattatgt
acttaatgtg
ggccggecag
agagcgataa
tagttggaac
catgaccgtt

aatgctttat
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agcgaagagg
cgctagcata
attatttttt
gcataacagt
ttaattatac
caattacggg
cttatatatt
tcaagccgtt
acattaacta
ataagtaaga
ttatttgata
ggggtgagca
tcattattga
gaaaggggga
aagaagggcg
atgcaaaata
caatgagtca
ccgatatgga
acgtacatgc
aaagaaaaaa
aaaatatatc
acatcttatg
agagttcggg
gtagcagacc
aaatacggat
atgggcaaac
tcaaagtcaa
ttttctatta
ataagtgtct
tgggcaagtt
acttgaattt
agaaaagagt
aaagtggata

tatattgcaa

cccgcaccga
aaaataagaa
tgaacaattg
gctgaataga
tcatttatga
ttaaaatata
aagctaccaa
agagaactct
tatatattca
tttagaagtt
aaaattagaa
aagtgacaga
ctttagcagt
gctttaaaaa
tatatgaaaa
cattcgttga
agatgtttac
tggtgtgcca
attaaatatt
taatttattt
tgtggtgtag
ttatgattat
gtagggttaa
gtaaggtcgt
accaatgaag
tacgtccaaa
gtatgaaatc
aaataaatta
gacagtgtca
gaaaaattca
gagagggaac
attttgacca
tcacacaaat

tgattgtaaa

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
4380



ccgccattca
gatgatacca
tgagtgtaag
tggaaacaat
tatgataccg
tttgattcct
tttggcaatt
cgaattgcag
ttaagcaaaa
tgataatctc
cgtagaaaag
gcaaacaaaa
tctttttccg
gtagccgtag
gctaatcctg
ctcaagacga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
tttttcggta
agactttcct
c€gcgageggg
tcctgetctg
tgatgaaacc
cgaacgaaga
gctggccgtc
gctggcccge
cgacgacccg

cgaagagaag

gagtttagga
agctatacaa
tctgacttta
catagaatgg
tggtcaacct
atttttacta
caagttcatc
gaattgataa
acatcgtaga
atgaccaaaa
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcccg
gagcgcacga
cgccacctct
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
tatccatcct
tggtgtatcc
tgttccttct
cgaggctggc
aagccaacca
gcgattgagg
ggccagggct
atcaatggcg
cgcacggcgc

caggacgagc
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cggcaatcaa
tatttcacaa
aatcattttt
aaggaaagcc
tcgatggett
tggggaaata
acgcagtatg
atagttaact
aatacggtgt
tcccttaacg
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgccag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgagcg
gcaacgcggc
ctgcgttatc
ctcgccgeag
caatacgcag
ttttcgcacg
aacggcgtca
tcactgtccc
cggctaccgc
ggaagggcag
aaaaggcggc
acaaaatcac
acctgggecg
ggttcggtga
ttggcaaggt

tcaagatggt
tgatactgaa
agcagattat
aaatgctccg
taatctgaat
ttataaagaa
tgacggattt
tcaggtttgt
tttttgttac
tgagttttcg
tccttttttt
ggtttgtttg
agcgcagata
ctctgtagca
tggcgataag
gcggtcgggc
cgaactgaga
ggcggacagg

agggggaaac
tcgatttttg

ctttttacgg
ccctgattct
ccgaacgacc
ggccccctge
atatacagga
gccgggceagg
ttattcgcac
cggcgtaaca
cccacctatc
ggcggeeggce
gggcgtcgtg
cctgggcggce
tgccacgatc

catgatgggc
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gaattgggga

acattttcca
gaaagtgata
gaaaacattt
ttgcagaaag
gataacaaaa
cacatttgcc
ctgtaactaa
cctaagttta
ttccactgag
ctgcgcgtaa
ccggatcaag
ccaaatactg
ccgcctacat
tcgtgtctta
tgaacggggg
tacctacagc
tatccggtaa
gcctggtatc
tgatgctcgt
ttcctggect
gtggataacc
gagcgcagcg
ttcggggtca
ttttgccaaa
ataggtgaag
ctggcggtgc
gatgagggca
aaggtgtact
atgagcctgt
gactatgagc
ctgctgaaac
ctcgcectgce

gtggtccgcc

tatatgatga
gcctttggac
cgcaacggta
ttaatgtatc
gatatgatta
ttatacttcc
gttttgtaaa
aaacaagtat
aactcctttt
cgtcagaccc
tctgctgett
agctaccaac
ttcttctagt
acctcgctct
ccgggttgga
gttcgtgcac
gtgagctatg
gcggcagggt
tttatagtcc
c€aggggggcg
tttgctggcc
gtattaccgc
agtcagtgag
ttatagcgat
gggttcgtgt
taggcccacc
tcaacgggaa
agcggatggc
gccttccaga
cggcctacct
acgtccgcga
tctggctcac
tggcgaagat
cgagggcaga

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
6420
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gccatgactt ttttagccgc taaaacggcc ggggggtgcg cgtgattgcec

ccatgcgctc catcaagaag agcgacttcg cggagctggt gaagtacatc

aaggcaagac cgatcgggcc c

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

10
1137
DNA

<400> 10

ttggaagatt
ctttttgaaa
atggatatac
aaagataagt
aggaacatac
gggcaaaata
gaagcactgt
gatgtatttg
tcctctacag
gttggagaaa
tccgatataa
gagaaacaca
ataagtgagc
tatggacttg
ataataatag
actctgccgce
ttgaatatga
tacattgatt
gaagaagaaa
<210> 11

<211> 378
<212> PRT
<213>

<400> 11

1

tggagtattt
agagggcaaa
ttgataaatc
ctataaaaga
aaaaaagaga
gtgatttatt
tagagtattt
aagctctaaa
gtggcatccc
aatgtattga
aagaagttta
agaattggaa
aaaatgttaa
atataataga
gaaaaaatat
atgaaccagg
ctaaaataga
ttaatggaaa

gcgcatattt

aagagatgag
agtatctcgc
aagagaagaa
tgaaactaaa
attcaaacaa
taaaattgga
tggaaatgaa
aaatggggct
acaggtttat
agtaaatcac
ttctcatagt
gctaaatccc
gagtaaagct
aaaaaatata
agaaagtgat
aactctttat
gtcaaggcct
tattatggat

taaacttttg

Clostridium autoethanogenum

ataaataaaa
aaagtagcag
gaggtaataa
atctttttga
tcttctaaaa
tttcaaggag
tcagaagcat
ataaagtatg
gatcttatag
aatttattag
caagcattta
tattttaata
gctatagcaa
aattataaca
aaacaacgtg
aatgttttga
ataataaata
aaagatacta

gggaattaca

Clostridium autoethanogenum

Met Glu Asp Leu Glu Tyr Leu Arg Asp Glu Ile
5 10

Glu Met Ile Glu Leu Phe Glu Lys Arg Ala Lys
25

tagataaaga
aatataaaat
aggttaactt
agaatgttat
gtagtgaaat
taccagcatc
taaactttga
gcgttcttcc
gagaatatga
gagtaaaggg
tgcaaagtag
cagctagaag
gtaaaaatgc
gcaataatta
acaagataag
agtatttcca
aatcctggca
ggtatgcttt
aaggagattg

aagcacgtcc

accgacgagc

aatgattgaa
ggaaaattct
aaaaaatctt
ggaaataagc
taagcctaaa
tttcagtcat
aagctttaaa
tattgaaaat
cttttacata
agcgtctatt
taaatttctg
tgccaaatat
agcaaaactt
cactagattt
tatattgatt
tgaaaataac
gtacttcttt
aaatggtata

tttttag

Asn Lys Ile Asp Lys
15

val Ser Arg Lys val
30

Ala Glu Tyr Lys Met Glu Asn Ser Met Asp Ile Leu Asp Lys Ser Arg
35 45

40
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6480
6540
6561

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

1020
1080
1137



Glu

Ile

65

Arg

Ile

Gly

Asn

Ala

145

Ser

Asp

Leu

His

Asn

225

Ile

Ala

Asn

Ser

Glu
305

Glu

50

Lys

Asn

Lys

val

Glu

130

Leu

Ser

Phe

Gly

Ser

210

Trp

Ser

Ala

Ser

Asp

290

Pro

Glu

Asp

Ile

Pro

Pro

115

Ser

Lys

Thr

Tyr

val

195

Gln

Lys

Glu

Lys

Asn

275

Lys

Gly

val

Glu

Gln

Lys

Ala

Glu

Asn

Gly

Ile

180

Lys

Ala

Leu

Gln

Leu

260

Asn

Gln

Thr

Ile

Thr

Lys

Gly

Ser

Ala

Gly

Gly

Phe

Asn

Asn

245

Tyr

Tyr

Arg

Leu
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Lys val Asn Leu Lys Ash Leu Lys Asp Lys
55 60

Lys

70

Arg

Gln

Phe

Leu

Ala

150

Ile

Gly

Ala

Met

Pro

230

val

Gly

Thr

Asp

Tyr
310

Ile

Glu

Asn

Ser

Asn

135

Ile

Pro

Glu

Ser

Gln

215

Tyr

Lys

Leu

Arg

Phe

Phe

Ser

His

120

Phe

Lys

Gln

Lys

Ile

200

Ser

Phe

Ser

Asp

Phe

280

Ile

val

Leu

Lys

Glu

Tyr

val

Ser

Asn

Lys

Ile

265

Ile

Ser

Leu

Lys Asn
75

Gln Ser
90

Leu Phe

Ala Leu

Ser Phe

Gly val
155

Tyr Asp
170

Ile Glu

Asp Ile

Lys Phe

Thr Ala

235

Ala Ala
250

Ile Glu

Ile Ile

Ile Leu

Lys Tyr
315
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val

Ser

Lys

Leu

Lys

140

Leu

Leu

val

Lys

Leu

220

Arg

Ile

Lys

Gly

Ile

300

Phe

Met

Lys

Ile

Glu

125

Asp

Pro

Ile

Asn

Glu

205

Glu

Ser

Ala

Asn

Lys

Thr

His

Glu

Ser

Gly

Tyr

val

Ile

Gly

His

190

val

Lys

Ala

Ser

Ile

270

Asn

Leu

Glu

Ile

Ser

95

Phe

Phe

Phe

Glu

Glu

175

Asn

Tyr

His

Lys

Ile

Pro

Asn

Ser

ser
80

Asn

160

Tyr

Leu

Ser

Lys

Tyr

240

Asn

Tyr

Asn
320
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Leu Asn Met Thr Lys Ile Glu Ser Arg Pro Ile Ile Asn Lys Ser Trp
325 330 335

Gln Tyr Phe Phe Tyr ITe Asp Phe Asn Gly Asn Ile Met Asp Lys Asp
340 345 350

Thr Arg Tyr Ala Leu Asn Gly Ile Glu Glu Glu Ser Ala Tyr Phe Lys
355 360 365

Leu Leu Gly Asn Tyr Lys Gly Asp Cys Phe
370 375
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