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Lys

Asn

Lys

Asp

Gly

195

Tyr

Arg

Pro

Glu

Phe

Val

Ala

180

Tyr

Pro

Asp

Ile

Lys

Ala

Pro

165

Trp

Lys

Gln

Val

Ile

Ser

Ile

150

Phe

Gln

Ile

Tyr

Leu

230

Ile

Glu

135

Tyr

Val

Gln

Phe

His

215

Asp

Gly

120

Glu

Ser

Ala

Leu

His

200

Pro

Asp

Pro

Ile

Asp

Leu

Leu

185

Asp

Lys

Gly

Gly

Ala

Ala

Asn

170

Thr

Glu

Asn

Ser

Leu

Leu

Leu

155

Lys

Asp

Leu

Met

Asn

235

Val

Gly

140

Ala

Ala

Gly

Leu

Gln

220

Ile

Asp

125

Tyr

Lys

Phe

Leu

Lys

205

Tyr

Met

Arg

Phe

Leu

Gln

His

190

Val

Lys

Ser

Glu

Arg

Ala

Gln

175

Phe

Ile

Leu

Lys

Thr

Asn

160

Glu

Ser

Glu

Lys



<210>
<211>
<212>

<213>

<400>

Met Asn

Gly Leu

Asn Val

Asp Ile

50

Phe Thr

65

Leu Gly

Gln Asn

8

347

PRT

Ralstonia sp.

Leu Arg

Ala Ala

20

Ala Lys

35

Gly Thr

Thr Asn

Val Thr

Cys Pro

100

Gln

Cys

Val

Tyr

Pro

Leu

85

Lys

Trp

Gly

Gln

Thr

Gly

70

Thr

Ala

Met

Gly

Arg

Pro

55

Pro

Pro

Gly

Gly

Gly

Met

40

Val

Ile

Ala

Cys

Ala

Gly

25

Val

Ala

Trp

Val

Phe

105

Ala

10

Thr

Val

Gln

Ala

Met

90

Asp

Thr

Asp

Phe

Ala

Glu

75

Gly

Tyr

Ala

Gln

Gly

Val

60

Thr

Tyr

Ala

Ala

Ser

Asp

45

Gly

Val

Ala

Gln

Leu

Gly

30

Ser

Gly

Ala

Thr

Gly

110

Ala

15

Asn

Leu

Gly

Ala

Ser

95

Gly

Leu

Pro

Ser

Lys

Gln

80

Val

Ser



Arg

Leu

Asn

145

Ser

Gly

Asp

Val

Ala

225

Val

Thr

130

Asn

Asn

Val

Leu

Tyr

210

Ser

Thr

115

Tyr

Thr

Asp

Thr

Val

195

Val

Gly

Asp

Pro

Phe

Ile

Pro

180

Gly

Phe

Thr

Pro

Val

Asn

Phe

165

Ala

Tyr

Asn

Thr

Asn

Gln

Gly

150

Phe

Ile

Val

Leu

Gly

230

Gly

Gln

135

Asn

Trp

Ala

Lys

Pro

215

Gln

Ile

120

Gln

Asn

Thr

Thr

Asp

200

Asp

Ala

Gly

Leu

Asp

Thr

Ala

185

Met

Ser

Leu

His

Ala

Val

Ala

170

Gln

Ile

Ser

Leu

Asn

Asn

Val

155

Ala

Val

Ala

Leu

His

235

Gly

Phe

140

Phe

Ala

Gln

Lys

Thr

220

Ala

Gly

125

Tyr

Val

Thr

Gln

Gly

205

Pro

Leu

Ala

Ala

Leu

Ser

Ala

190

Ala

Asp

Val

Gly

Ala

Ala

Gly

175

Ala

Thr

Gly

Gly

Ala

Ser

Gly

160

Ser

Thr

Gln

Val

Thr

240



Phe Asn

Ile Asp

Phe Gly

Asn Ala

290

Asn Thr

305

Gly Val

Leu Ala

<210>
<211>
<212>

<213>

Thr Thr

Phe Asn

260

Phe Ala

275

Leu Val

Leu Val

His Pro

Arg Leu

340

9
261

PRT

Leu

245

Ala

Asn

Pro

Ala

Thr

325

Leu

Gln

Gln

Thr

Ser

Ser

310

Thr

Ala

Ser

Leu

Ser

Ala

295

Gly

Ala

Asp

Gly

Thr

Ala

280

Gly

Ala

Gly

Asn

Streptomyces coelicolor

Leu

Ala

265

Arg

Gly

Asp

His

Val

345

Ala

250

Ala

Ala

Ser

Gln

Arg

330

Ala

Gly

Ile

Cys

Ser

Ser

315

Leu

His

Thr

Gln

Asp

Leu

300

Tyr

Ile

Ser

Asn

Ala

285

Phe

Leu

Ala

Ala

Gly

270

Thr

Cys

Phe

Ser

Arg

255

Ala

Lys

Ser

Ala

Asn

335

Ile

Ser

Ile

Ala

Asp

320

Val



<400>

Met

Gly

Ala

Asn

Val

65

Gly

Glu

Val

Ile

Asp

Val

Leu

50

Pro

Gly

Arg

Leu

9

Gly

Pro

Leu

35

Ala

Arg

Asn

Phe

Val

115

Ser

Gly

20

Leu

Val

Val

Asp

Glu

100

Thr

Tyr

Pro

Ala

Arg

Val

Ile

85

Leu

Thr

Val

Asp

Asp

Gly

Gly

70

Ile

Ala

Gly

Ala

Gly

Arg

Arg

55

Leu

Arg

Val

Phe

Val

Ala

Arg

40

Leu

Ala

Pro

Ala

Asp

120

Gly

Phe

25

Pro

Leu

Pro

Gly

Ala

105

Thr

Asp

10

vVal

Glu

Asp

Asp

Thr

90

Leu

Arg

Ser

Gly

Gly

Gln

Leu

75

Asp

Thr

Gly

Phe

Trp

Asp

Ile

60

Val

Pro

Ala

Val

Thr

Ala

Phe

45

Val

Ser

Asp

Ala

Pro

125

Glu

Asp

30

Thr

Ala

Phe

Glu

Ala

110

Val

Gly

15

Arg

Tyr

Glu

Ala

Val

95

Gly

Leu

Val

Leu

Thr

Gln

Ala

80

Ala

Thr

Lys



His

Ala

145

Val

Glu

Arg

Gly

Leu

225

His

Leu

130

Asp

Gln

Gly

Val

Thr

210

Val

Val

Arg

Arg

Asp

His

Pro

195

Leu

Pro

Thr

Gly

Tyr

Arg

Thr

180

Ala

Asp

Trp

Ala

Lys

Gly

Arg

165

Arg

Asp

Val

Ile

Lys

245

Ile

Cys

150

Ala

Val

Pro

Arg

Gly

230

Gly

Ala

135

Pro

Trp

Ala

Asp

Arg

215

Arg

Thr

Thr

Val

Asp

Leu

Gln

200

Asp

Arg

Leu

Tyr

Leu

Ala

Arg

185

Pro

Asp

Leu

Ser

Asn

Asp

Asp

170

Ala

Trp

Val

Arg

Pro

250

Gly

Leu

155

Arg

Gly

Pro

His

Gly

235

Asp

His

140

Trp

Leu

Gln

Pro

Trp

220

Glu

Ala

Val

Ser

His

Ala

Leu

205

Ala

Ser

Ile

Arg

Leu

Leu

Leu

190

Pro

Arg

Ser

Lys

Ala

Arg

Ser

175

Gly

Pro

Glu

Gly

Thr

255

Ile

Ser

160

Pro

Leu

Arg

Tyr

Asp

240

Arg



Ile Ala Ala Val Ala

<210>

<211>

<212>

<213>

<400>

Met Gln

Phe Thr

Trp Ala

Arg Tyr

50

Asp Glu

65

Leu Val

260

10

260

PRT

Streptomyces

10

Thr Asn

Glu Gly

20

Asp Leu

35

Ala Asn

Gln Val

Gly Gly

Pro

Met

Leu

Leu

Asp

Leu

coelicolor

Ala

Ser

Ala

Ala

Val

70

Asn

Tyr

Asp

Thr

Val

55

Ala

Asp

Thr

Leu

Arg

40

Arg

Ala

Thr

Ser

Leu

25

Met

Gly

Ala

Leu

Leu

10

Pro

Ala

Lys

Met

Arg

Val

Asp

Ala

Leu

Gly

75

Pro

Ala

Gly

Arg

Ile

60

Ala

Lys

Val

Ser

Ser

45

Gly

Asp

Cys

Gly

Tyr

30

Pro

Gln

Val

Asp

Asp

15

Arg

Gly

Ile

Ile

Met

Ser

Gly

Phe

Val

Thr

80

Ala



Arg

Cys

Leu

Asp

145

Gln

Thr

Gly

Pro

Val

Glu

Glu

130

Leu

Ser

Ala

His

Pro

210

Arg

Gln

115

Arg

Ala

Leu

Glu

Glu

195

Pro

Asp

100

Leu

Phe

Gly

Ala

Gly

180

Pro

Gly

85

Leu

Val

Arg

Arg

Asp

165

His

Glu

Trp

Leu

Leu

Pro

His

150

Pro

Arg

Asp

Val

Thr

Met

Arg

135

Gly

Arg

Arg

Pro

Thr

215

Gln

Arg

120

Met

Ala

Met

Val

Glu

200

Arg

Ala

105

Ser

Glu

Val

Trp

Ala

185

Trp

Arg

90

Val

Pro

Ala

Val

Asp

170

Glu

His

Thr

Glu

Gly

Leu

Val

155

Val

Ala

Ala

Ala

Arg

Arg

Phe

140

Asp

Asp

Val

Pro

Asp

220

Leu

Gln

125

Ala

Leu

Arg

Trp

Ile

205

Val

Ala

110

Gly

Val

Tyr

Leu

Gln

190

Pro

Arg

95

Pro

Pro

Ile

Gly

His

175

Ser

Ala

Phe

His

Val

Asp

Ala

160

Leu

Leu

Thr

Ala



Arg Gln His Leu Leu Pro Trp Ile Gly Arg Arg Leu Thr Gly Arg Ser

225

230

240

Ser Gly Asp Gly Leu Pro Ala Lys Arg Pro Asp Leu Leu Pro Tyr Glu

245 250

Asp Pro Ala Arg

<210>

<211>

<212>

<213>

<400>

Met Thr Arg Gly Arg Asp Gly Gly Ala Gly Ala Pro Pro Thr

1

Arg Ala Leu Leu Ala Ala Ile Val Thr Leu Ile Val Ala Ile

Ala Ile Tyr Ala Gly Ala Ser Ala Asp Asp Gly Ser Arg Asp

260

11
454
PRT

Streptomyces coelicolor

11

5 10

20 25

35 40

45

30

255

Lys His

15

Ser Ala

His Ala



Leu

Thr

65

Pro

Val

Leu

Ala

Leu

145

Val

Leu

Gln

50

Gly

Gly

His

Tyr

Ala

130

Thr

Met

Val

Ala

Ala

Thr

Thr

Gly

115

Gly

Phe

Ser

Thr

Gly

Trp

Glu

Ser

100

Gln

Pro

Gly

Asp

Thr

Gly

Val

Thr

85

Val

Ser

Asp

Gly

Thr

165

Tyr

Arg

Gly

70

Thr

Gly

Pro

Thr

Ser

150

Ala

Ser

Leu

55

Ala

Gly

Gly

Leu

Ala

135

Ala

Arg

Pro

Pro

Trp

Leu

Thr

Thr

120

Ala

Arg

Leu

Ile

Arg

Ala

Ala

Gly

105

Val

Ala

Val

Ala

Pro

Gly

Thr

Gly

90

Ala

Thr

Ile

Ile

Ile

170

Ser

Asp

Ala

75

Arg

Arg

His

Ala

Ile

155

Pro

Gly

Ala

60

Pro

Ser

Ile

Ala

Asp

140

Pro

Tyr

Pro

Ala

Ala

Val

Thr

Ser

125

Thr

Ala

Gly

Val

Pro

Ala

Arg

Leu

110

Ile

Met

Gly

Ala

Thr

Ala

Ala

Asn

95

Ser

Ala

Arg

Gly

Asn

175

Tyr

Ser

Glu

80

Val

Asn

Leu

Arg

Gln

160

Val

His



Pro

Asp

Leu

225

Ala

Asn

Gly

Ser

Pro

305

Gln

Val

210

Thr

Phe

His

Asp

Gly

290

Ser

Ala

195

Thr

Ala

Gly

Arg

Gly

275

Asn

Gly

180

Arg

Ala

Leu

Asp

Trp

260

Arg

Arg

Leu

Gln

Val

Asp

Ser

245

Thr

Asp

Leu

Ser

Thr

Ala

Val

230

Ile

Asp

Thr

Leu

Arg

310

Ser

Tyr

215

Leu

Thr

Val

Pro

Thr

295

Phe

Tyr

200

Thr

Ser

Asp

Leu

Arg

280

Ser

Gln

185

Leu

Thr

His

Gly

Ala

265

Tyr

Arg

Arg

Ala

Pro

Glu

Ala

250

Ala

Ser

Pro

Asp

Asp

Thr

Ala

235

Arg

Arg

Val

Gly

Val

315

Gly

Pro

220

Asp

Ser

Leu

Val

Arg

300

Leu

Asp

205

Tyr

Gly

Gln

His

Asn

285

Pro

Glu

190

Arg

Trp

Thr

Ser

Glu

270

Glu

Ala

Arg

Thr

Arg

Val

Asp

255

Ala

Gly

Asp

Thr

Ala

Tyr

Val

240

Ala

Ala

Ile

Asn

Asn

320



Val

Pro

Val

Thr

Arg

385

Val

Met

Gly

Lys

Glu

Asp

Pro

370

Gln

Val

Arg

Tyr

Ala

Leu

Arg

355

Phe

Glu

Asp

Ser

Ala

435

Val

Ala

340

Ala

Gly

Val

Phe

Asp

420

Arg

Val

325

Asp

His

Gly

Asn

Asp

405

Tyr

Met

Val

Arg

Ala

Tyr

Glu

390

Lys

Asp

Gly

Val

Asp

Arg

Gly

375

Glu

Ala

Ser

Ala

Leu

Ala

Gly

360

Gly

Ile

Leu

Gly

Val

440

Gly

Ile

345

Leu

Tyr

Arg

Arg

Asp

425

Ile

Val

330

Leu

Arg

Thr

Ser

Asp

410

His

Asp

Asn

Thr

Val

Glu

Gly

395

Pro

Leu

Leu

Asp

Gly

Val

Ala

380

Arg

Tyr

His

Ala

Val

Leu

Gly

365

Arg

Val

Asp

Pro

Ala

445

Leu

Arg

350

Ala

Glu

Phe

Pro

Gly

430

Leu

Asn

335

Thr

Thr

Thr

Asp

Arg

415

Asp

Lys

Ser

Leu

Ile

Met

Thr

400

Arg

Lys

Gly



Ala Ala Pro Val Lys Ala

450

<210> 12

<211> 340

<212> PRT

<213>

<400> 12

Met Thr Ser Met

Ala Ala Tyr Gly

20

Gly Leu Val Val

35

Gly Thr Pro Thr

50

Leu Pro Thr Ala

65

Ser Thr Ala Ala

Streptomyces

Ser

Gly

Ala

Arg

Gly

Gly

coelicolor

Arg

Gly

Glu

Val

Asp

70

Gln

Ala

Gly

Val

Pro

55

Pro

Gly

Arg

Ile

Gln

40

Asn

Pro

Val

Val

Gly

25

Leu

Ala

Leu

His

Ala

10

Leu

Ala

Gln

Arg

Arg

Arg

Ala

Arg

Gly

Leu

75

Ala

Arg

Gly

Arg

Leu

60

Met

Gly

Ile

Ala

Arg

45

Tyr

Met

Gln

Ala

Ala

30

Val

Gly

Leu

Thr

Ala

15

Ala

Gly

Gly

Gly

Pro

Gly

Val

Val

Thr

Asp

80

Gly



Ala

Leu

Gln

Val

145

Arg

Gly

Arg

Leu

Leu

Gly

Val

130

Ile

Ser

Ala

Val

Ala

210

Leu

Ser

115

Ala

Met

Val

Glu

Arg

195

Ala

Ala

100

Val

Leu

Val

Arg

Val

180

Gln

Ala

85

Ser

Ala

Val

Gly

His

165

Val

Pro

Gln

Gly

Gln

Leu

Ala

150

Leu

vVal

Leu

Thr

Leu

Pro

Ala

135

Asn

Ser

Gly

Arg

Ile

215

Ala

Gly

120

Glu

Asp

Ser

Thr

Trp

200

Gly

Ala

105

Ala

Pro

Val

Ala

Cys

185

Leu

Ala

90

Val

Cys

Asp

Thr

Val

170

Pro

Ala

Val

Ala

Ser

Arg

His

155

Arg

Asp

Arg

Glu

Glu

Asp

Val

140

Arg

Arg

Leu

Arg

Gln

220

Arg

Asp

125

Pro

Met

Leu

Gly

Ala

205

Gly

Pro

110

Leu

Asp

Pro

Arg

Thr

190

Ser

Gly

95

Val

Asp

Ile

Ala

Thr

175

Ile

Arg

Arg

Arg

Arg

Cys

Thr

160

Ala

Glu

Gln

Thr



Val

225

Glu

Thr

Trp

Leu

Glu

305

Leu

Pro

Ser

Leu

Ala

Pro

Pro

290

Val

Lys

Ser

Leu

Phe

Ala

Ala

275

Val

Ala

Arg

Gly

Gly

Gly

Met

260

Asp

Ala

Ala

Arg

Val

340

Asp

Pro

245

Ala

Glu

Arg

Ala

Arg

325

Leu

230

Asp

Val

Glu

Ala

Met

310

Arg

Leu

Asn

Leu

His

Ala

295

Pro

Arg

Gly

Tyr

Pro

Pro

280

Ala

Thr

Arg

Pro

His

Ser

265

Asp

Glu

Gly

Val

Glu

Pro

250

Val

Ala

Ala

Pro

Ser

330

Phe

235

Ser

Cys

Leu

Ala

Arg

315

Glu

Ala

Ala

Ala

Arg

Ser

300

Gly

Ala

Gln

Glu

Ala

Arg

285

Glu

Pro

Glu

Asn

Gly

Leu

270

Glu

Ala

Trp

Pro

Pro

Tyr

255

Gly

Gly

Gly

Ala

Ser

335

Arg

240

Ala

Leu

Phe

Thr

Leu

320

Ser



<210>
<211>
<212>

<213>

<400>

Met Gly

Arg Val

Ala Gly

Pro Ser

50

Ser Val

65

Ala Val

Ala Lys

13

305

PRT

Streptomyces

13

Arg Gly

Ala Leu

20

Cys Asp

35

Lys Arg

Ala Ala

Leu Ser

Val Asp

Thr

Ala

Ser

Thr

Val

Asp

85

Ser

coelicolor

Asp

Ala

Val

Arg

Gly

70

Cys

Leu

Gln

Leu

Gly

Thr

55

Asp

Pro

Ala

Arg

Thr

Gly

40

Ala

Ser

Glu

Val

Thr

Ala

25

Asp

Pro

Ile

Val

Arg

Arg

10

Ala

Ser

Ala

Thr

Ser

90

Leu

Tyr

Val

Pro

Trp

Arg

75

Trp

Leu

Gly

Leu

Ala

Asp

60

Gly

Ala

Gly

Arg

Gly

Pro

45

Thr

Phe

Thr

Lys

Arg

Val

30

Ser

Ser

Asp

Gly

Ala

Arg

15

Gly

Gly

Pro

Ala

Ser

95

Asp

Ala

Val

Ser

Ala

Cys

80

Ser

Ala



Ala

Leu

Ala

145

Met

Thr

Pro

Lys

Asp

225

Glu

Thr

130

Val

Thr

Leu

Asp

Gln

210

Ser

His

115

Ala

Met

Pro

Arg

Leu

195

Val

Leu

100

Ser

Gln

Ala

Val

Lys

180

Lys

Trp

Asp

Trp

Val

Gly

Ala

165

Lys

Arg

Lys

Ser

Asn

Thr

Ala

150

Asp

Leu

Leu

Leu

Ala

230

Tyr

Arg

135

Asn

Phe

Pro

Trp

Gly

215

Ala

Ala

120

Ala

Asp

Arg

Lys

Ser

200

Leu

Thr

105

Val

Ala

Ala

Ala

Ala

185

Gln

Cys

Leu

Thr

Gln

Cys

Gln

170

Gln

Gly

Pro

Arg

Gly

Arg

Arg

155

Phe

Val

Arg

Ser

Arg

235

Ala

Glu

140

Ser

Glu

Tyr

Thr

Met

220

Asn

Arg

125

Pro

Thr

Glu

Val

Asn

205

Leu

Thr

110

Met

Glu

Thr

Ala

Ser

190

Pro

Gly

Val

Ala

Leu

Ser

Met

175

Ser

Leu

Asp

Arg

Asp

Val

Ala

160

Ala

Ile

Gly

Ala

Asp

240



Arg Val

Arg Arg

Thr Asp

Gln Ala

290

Pro

305

<210>
<211>
<212>

<213>

<400>

Ala

Cys

Gln

275

Arg

14

268

PRT

Asp

Arg

260

Leu

Leu

Tyr

245

Ser

Ser

Ala

Asn

Asp

His

Glu

Glu

Asp

Trp
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Gly

Phe

25

Pro

Leu

Pro

Gly

Ala

Asp

10

Val

Glu

Asp

Asp

Thr

90

Leu

Ser

Gly

Gly

Gln

Leu

75

Asp

Thr

Phe

Trp

Asp

Ile

60

Val

Pro

Ala

Thr

Ala

Phe

45

Val

Ser

Asp

Ala

Glu

Asp

30

Thr

Ala

Phe

Glu

Ala

Gly

15

Arg

Tyr

Glu

Ala

Val

95

Gly

Val

Leu

Thr

Gln

Ala

80

Ala

Thr



Val

His

Ala

145

Val

Glu

Arg

Gly

Leu

225

Leu

Leu

130

Asp

Gln

Gly

Val

Thr

210

Val

Val

115

Arg

Arg

Asp

His

Pro

195

Leu

Pro

100

Thr

Gly

Tyr

Arg

Thr

180

Ala

Asp

Trp

Thr

Lys

Gly

Arg

165

Arg

Asp

Val

Ile

Gly

Ile

Cys

150

Ala

Val

Pro

Arg

Gly

230

Phe

Ala

135

Pro

Trp

Ala

Asp

Arg

215

Arg

Asp

120

Thr

Val

Asp

Leu

Gln

200

Asp

Arg

105

Thr

Tyr

Leu

Ala

Arg

185

Pro

Asp

Leu

Arg

Asn

Asp

Asp

170

Ala

Trp

Val

Arg

Gly

Gly

Leu

155

Arg

Gly

Pro

His

Gly

235

Val

His

140

Trp

Leu

Gln

Pro

Trp

220

Glu

Pro

125

Val

Ser

His

Ala

Leu

205

Ala

Ser

110

Val

Arg

Leu

Leu

Leu

190

Pro

Arg

Ser

Leu

Ala

Arg

Ser

175

Gly

Pro

Glu

Gly

Lys

Ile

Ser

160

Pro

Leu

Arg

Tyr

Asp

240



His Val Thr Ala Lys Gly Thr Leu Ser Pro Asp Ala Ile Lys Thr Arg

245 250 255

Ile Ala Ala Val Ala

260

<210> 20
<211> 4
<212> PRT

<213> Secuencia artificial

<220>

<223> Motivo péptido

<220>
<221> misc caracteristica
<222> (4)..(4)

<223> Xaa puede ser cualquier aminodcido de origen natural

<400> 20

Gly Asp Ser Xaa

1
<210> 21
<211> 18

<212> PRT



<213> Aeromonas sp.

<400> 21

Met Lys Lys Trp Phe Val Cys Leu Leu Gly Leu Ile Ala Leu Thr Val

1 5 10 15
Gln Ala

<210> 22

<211> 29

<212> PRT

<213> Bacillus subtilis

<400> 22

Met Arg Ser Lys Lys Leu Trp Ile Ser Leu Leu Phe Ala Leu Thr Leu

1 5 10 15

Ile Phe Thr Met Ala Phe Ser Asn Met Ser Ala Gln Ala

20 25

<210> 23
<211> 29
<212> PRT

<213> Bacillus licheniformis

<400> 23



Met Met Arg Lys Lys Ser Phe Trp Phe Gly Met Leu Thr Ala Phe Met

1 5 10 15

Leu Val Phe Thr Met Glu Phe Ser Asp Ser Ala Ser Ala

20 25

<210> 24
<211> 5
<212> PRT

<213> Secuencia artificial

<220>

<223> Motivo péptido

<400> 24

Gly Ala Asn Asp Tyr

1 5
<210> 25

<211> 347

<212> PRT

<213> Secuencia artificial

<220>

<223> Constructo de fusidn

<400> 25



Met

Met

Ser

Asp

Pro

65

Gln

Gly

Tyr

Lys

Phe

Ser

Arg

Thr

50

Pro

Leu

Gly

Gln

Asp

Lys

Ile

Pro

35

Gly

Tyr

Thr

Ala

Val

115

Ser

Phe

Ser

20

Ala

Lys

Tyr

Lys

Thr

100

Ile

Phe

Lys

Leu

Phe

Met

Glu

Gln

85

Ala

Asn

Lys

Lys

Phe

Ser

Tyr

Gly

70

Phe

Val

Asn

Pro

Asn

Ser

Arg

Ser

55

Arg

Pro

Ala

Leu

Asp

Phe

Ala

Ile

40

Lys

Phe

Gly

Tyr

Asp

120

Asp

Leu

Thr

25

Val

Met

Ser

Leu

Asn

105

Tyr

Leu

Val

10

Ala

Met

Arg

Asn

Thr

90

Lys

Glu

Val

Gly

Ser

Phe

Gly

Gly

75

Ile

Ile

Val

Ile

Leu

Ala

Gly

Tyr

60

Pro

Ala

Ser

Thr

Leu

Ser

Ala

Asp

45

Leu

Val

Asn

Trp

Gln

125

Trp

Ala

Ser

30

Ser

Pro

Trp

Glu

Asn

110

Phe

Val

Ala

15

Ala

Leu

Ser

Leu

Ala

95

Pro

Leu

Gly

Leu

Asp

Ser

Ser

Glu

80

Glu

Lys

Gln

Ala



Asn

145

Val

Ala

Ser

Tyr

Gly

225

Arg

Asp

130

Asp

Arg

Lys

Ala

His

210

Met

Asp

Gly

Tyr

Asp

Gln

Arg

195

Asn

Val

Pro

Gly

Leu

Ala

Ile

180

Ser

Gln

Lys

Gln

Tyr

260

Ala

Ile

165

Leu

Gln

Leu

Leu

Asn

245

Val

Tyr

150

Ser

Leu

Lys

Leu

Phe

230

Phe

Trp

135

Gly

Asp

Phe

Val

Leu

215

Glu

Gly

Lys

Trp

Ala

Asn

Val

200

Asn

Ile

Leu

Pro

Asn

Ala

Leu

185

Glu

Leu

Asp

Ser

Phe

265

Thr

Asn

170

Pro

Ala

Ala

Lys

Asp

250

Ala

Glu

155

Arg

Asp

Val

Arg

Gln

235

Val

Thr

140

Gln

Met

Leu

Ser

Gln

220

Phe

Glu

Arg

Asp

Val

Gly

His

205

Leu

Ala

Asn

Ser

Ala

Leu

Gln

190

Val

Ala

Glu

Pro

Val

270

Lys

Asn

175

Asn

Ser

Pro

Met

Cys

255

Ser

Arg

160

Gly

Pro

Ala

Thr

Leu

240

Tyr

Thr



Asp Arg

Gly Asn

290

Ser Ala

305

His Pro

Phe Ile

<210>
<211>
<212>

<213>

<400>

Gln

275

Pro

Ser

Thr

Ala

26

267

PRT

Leu

Leu

Pro

Thr

Asn

340

Ser

Leu

Leu

Val

325

Gln

Ala

Ala

Asn

310

Val

Tyr

Streptomyces sp.

26

Phe

Gln

295

Cys

His

Glu

Ser

280

Ala

Glu

Ala

Phe

Pro

vVal

Gly

Ala

Leu

345

Gln

Ala

Lys

Leu

330

Ala

Glu

Ser

Met

315

Ser

His

Arg

Pro

300

Phe

Glu

Leu Ala

285

Met Ala

Trp Asp

Arg Ala

Ile

Arg

Gln

Ala

335

Ala

Arg

Val

320

Thr

Met Arg Leu Thr Arg Ser Leu Ser Ala Ala Ser Val Ile Val Phe Ala

1

5

10

15



Leu

Ala

Ser

Pro

65

Ala

Ala

Asp

Ser

Thr

Leu

Tyr

Tyr

50

Ala

Cys

Leu

Ala

Thr

130

Leu

Leu

Val

35

Ile

Arg

Ser

Asn

Gly

115

Cys

Leu

Ala

20

Ala

Asp

Trp

Gly

Ala

100

Phe

Leu

Ala

Leu

Leu

Ser

Ala

Ala

85

Ser

Ala

Asn

Arg

Leu

Gly

Ser

Ala

70

Val

Thr

Asp

Arg

Leu

Gly

Asp

Gly

55

Ala

Thr

Gly

Ala

Leu

135

Asp

Ile

Ser

40

Asp

Asn

Thr

Leu

Met

120

Ala

Ala

Ser

25

Tyr

Cys

Ala

Asp

Val

105

Thr

Thr

Val

Pro

Ser

His

Pro

Val

90

Ser

Thr

Ala

Tyr

Ala

Ser

Arg

Ser

75

Ile

Ile

Cys

Thr

Ser

Gln

Gly

Ser

60

Ser

Asn

Thr

Val

Asn

140

Gln

Ala

Asn

45

Asn

Phe

Asn

Ile

Thr

125

Tyr

Ile

Ala

30

Gly

Asn

Thr

Gln

Gly

110

Ser

Ile

Lys

Gly

Ala

Ala

Phe

Leu

95

Gly

Ser

Asn

Ala

Pro

Gly

Tyr

Ala

80

Gly

Asn

Asp

Thr

Arg



145

Ala Pro

Ala Ser

Ala Ile

Ala Thr

210

Asn His

225

Pro Val

Tyr Leu

<210>

<211>

Asn

Asn

Asn

195

Ala

Glu

Trp

Pro

27

548

Ala

Pro

180

Thr

His

Leu

Glu

Val

260

Arg

165

Trp

Thr

Gly

Phe

Ser

245

Leu

150

Val

Tyr

Ala

Phe

Phe

230

Tyr

Asn

Val

Cys

Asp

Arg

215

Gly

His

Ala

Val

Leu

Thr

200

Phe

Asn

Pro

Asn

Leu

Gly

185

Leu

Gly

Asp

Thr

Ser

265

Gly

170

Leu

Asn

Asp

Trp

Ser

250

Ser

155

Tyr

Ser

Ser

Val

Leu

235

Thr

Thr

Pro

Asn

Val

Arg

220

His

Gly

Arg

Thr

Ile

205

Pro

Ser

His

Met

Lys

190

Ser

Thr

Leu

Gln

Tyr

175

Arg

Ser

Phe

Thr

Ser

255

160

Leu

Ala

Arg

Asn

Leu

240

Gly



<212> PRT

<213> Thermobifida sp.

<400> 27

Met Leu Pro His Pro Ala Gly Glu Arg Gly Glu Val Gly Ala Phe Phe

Ala Leu Leu Val Gly Thr Pro Gln Asp Arg Arg Leu Arg Leu Glu Cys

20 25 30

His Glu Thr Arg Pro Leu Arg Gly Arg Cys Gly Cys Gly Glu Arg Arg

35 40 45

Val Pro Pro Leu Thr Leu Pro Gly Asp Gly Val Leu Cys Thr Thr Ser

50 55 60

Ser Thr Arg Asp Ala Glu Thr Val Trp Arg Lys His Leu Gln Pro Arg

65 70 75 80

Pro Asp Gly Gly Phe Arg Pro His Leu Gly Val Gly Cys Leu Leu Ala

85 90 95

Gly Gln Gly Ser Pro Gly Val Leu Trp Cys Gly Arg Glu Gly Cys Arg

100 105 110



Phe

Gly

Cys

145

Tyr

Val

Ile

Pro

Asp

225

Asp

Glu

Asp

130

Gly

Ser

Gly

Pro

Thr

210

Trp

Gly

Val

115

Ser

Glu

Leu

Ser

Ala

195

Gly

Cys

Glu

Cys

Ser

Ile

Leu

Gly

180

Leu

Arg

Leu

Phe

Arg

Pro

Ser

Arg

165

Pro

Val

Glu

Gly

Leu

Arg

Pro

Gln

150

Thr

Arg

Leu

Thr

Val

230

Leu

Asp

Phe

135

Ser

Asp

Ala

Val

Leu

215

Pro

Leu

Thr

120

Arg

Ala

Arg

Ala

Thr

200

Trp

Val

Ser

Pro

Ala

Arg

Pro

Thr

185

Ala

Arg

Asp

Pro

Gly

Gly

Lys

Asp

170

Arg

Leu

Met

Ser

Val

Leu

Trp

Thr

155

Gly

Arg

Thr

Trp

Arg

235

Gln

Ser

Ser

140

Pro

Pro

Arg

Leu

Cys

220

Gly

Ala

Arg

125

Leu

Ala

Arg

Leu

Val

205

Glu

Gln

Ala

Thr

Pro

Val

Gly

Phe

190

Leu

Ala

Pro

Thr

Arg

Pro

Pro

Arg

175

Leu

Ala

Thr

Ala

Trp

Asn

Lys

Arg

160

Phe

Gly

Val

Gln

Glu

240

Gly



Asn

Asp

Asn

Leu

305

Ala

Ser

Val

Cys

Tyr

Tyr

Ala

290

Ser

Ile

Leu

Leu

Thr

370

Tyr

Tyr

275

Tyr

Phe

Asp

Val

Lys

355

Asp

Ala

260

Pro

Pro

Leu

Glu

Thr

340

Thr

Gln

245

Leu

Gly

Glu

Ala

Val

325

Ile

Cys

Glu

Gly

Thr

Leu

Cys

310

Gly

Gly

Met

Asp

Asp

Ala

Val

295

Ser

Ser

Ile

Val

Ala

375

Ser

Val

280

Ala

Gly

Gln

Gly

Arg

360

Ile

Tyr

265

Lys

Glu

Gln

Leu

Gly

345

Val

Arg

250

Ser

Gly

Ala

Arg

Asp

330

Asn

Pro

Lys

Ser

Gly

Tyr

Gly

315

Trp

Asp

Leu

Arg

Gly

Cys

Asp

300

Tyr

Asn

Leu

Leu

Met

380

Asp

Trp

285

Phe

Ala

Ser

Gly

Asp

365

Ala

Gly

270

Arg

Ala

Met

Pro

Phe

350

Ser

Lys

255

Ala

Ser

Gly

Leu

His

335

Ser

Lys

Phe

Arg

Ala

His

Asp

320

Thr

Thr

Ala

Glu



Thr

385

Ala

Thr

Glu

His

Val

465

Pro

Val

Thr

Arg

Gly

Thr

Asp

450

Asp

Trp

Asp

Phe

Ile

Ala

Ile

435

Glu

Val

Val

Arg

Glu

Leu

Tyr

420

Gln

Glu

Tyr

Asn

Ser

500

Glu

Val

405

Tyr

Glu

Ile

His

Gly

485

Thr

Leu

390

Val

Thr

Phe

Ala

Ala

470

Val

Phe

Ile

Gly

Leu

Asn

Ala

455

Leu

Gln

His

Ser

Tyr

Thr

Gln

440

Ser

Asp

Leu

Pro

Glu

Pro

Ala

425

Gln

Gly

Gly

Arg

Asn

505

Val

Arg

410

Ser

Leu

Gly

His

Asp

490

Ala

Arg

395

Ile

Asn

Ala

Val

Glu

475

Leu

Ala

Thr

Phe

Gln

Glu

Gly

460

Ile

Ala

Gly

Arg

Pro

Arg

Ala

445

Ser

Gly

Thr

His

Ala

Glu

Trp

430

Val

Val

Ser

Gly

Arg

510

Pro

Glu

415

Leu

Ala

Glu

Asp

Val

495

Ala

Asp

400

Pro

Asn

Val

Phe

Glu

480

Thr

Val



Gly Glu Arg

515

Tyr Ala Thr

530

Gly Glu Vval
545

<210> 28
<211> 372

<212> PRT

Val Ile Glu Gln Ile Glu Thr Gly Pro Gly Arg Pro Leu

520

525

Phe Ala Val Val Ala Gly Ala Thr Val Asp Thr Leu Ala

Gly

<213> Thermobifida

<400> 28

Met Gly Ser

Ile Pro Ala

Pro Thr Gly

35

Asp Trp Cys

Gly Pro

Leu Val

20

Arg Glu

Leu Gly

535

sp.

Arg Ala

Leu Val

Thr Leu

Val Pro

Ala

Thr

Trp

40

Val

Thr

Ala

25

Arg

Asp

Arg

10

Leu

Met

Ser

540

Arg Arg

Thr Leu

Trp Cys

Arg Gly

Leu

Val

Glu

45

Gln

Phe

Leu

30

Ala

Pro

Leu

15

Ala

Thr

Ala

Gly

Val

Gln

Glu



Asp

65

Asn

Asp

Asn

Leu

Ala

145

Ser

Val

50

Gly

Tyr

Tyr

Ala

Ser

130

Ile

Leu

Leu

Glu

Tyr

Tyr

Tyr

115

Phe

Asp

Val

Lys

Phe

Ala

Pro

100

Pro

Leu

Glu

Thr

Thr

180

Leu

Leu

85

Gly

Glu

Ala

Val

Ile

165

Cys

Leu

70

Gly

Thr

Leu

Cys

Gly

150

Gly

Met

55

Leu

Asp

Ala

Val

Ser

135

Ser

Ile

Val

Ser

Ser

Val

Ala

120

Gly

Gln

Gly

Arg

Pro

Tyr

Lys

105

Glu

Gln

Leu

Gly

Val

185

Val

Ser

90

Gly

Ala

Arg

Asp

Asn

170

Pro

Gln

75

Ser

Gly

Tyr

Gly

Trp

155

Asp

Leu

60

Ala

Gly

Cys

Asp

Tyr

140

Asn

Leu

Leu

Ala

Asp

Trp

Phe

125

Ala

Ser

Gly

Asp

Thr

Gly

Arg

110

Ala

Met

Pro

Phe

Ser

190

Trp

Ala

95

Ser

Gly

Leu

His

Ser

175

Lys

Gly

80

Arg

Ala

His

Asp

Thr

160

Thr

Ala



Cys

Thr

Ala

225

Thr

Glu

His

Val

Pro

305

Thr

Thr

210

Arg

Gly

Thr

Asp

Asp

290

Trp

Asp

195

Phe

Ile

Ala

Ile

Glu

275

Val

Val

Gln

Glu

Leu

Tyr

Gln

260

Glu

Tyr

Asn

Glu

Glu

Val

Tyr

245

Glu

Ile

His

Gly

Asp

Leu

Val

230

Thr

Phe

Ala

Ala

Val

310

Ala

Ile

215

Gly

Leu

Asn

Ala

Leu

295

Gln

Ile

200

Ser

Tyr

Thr

Gln

Ser

280

Asp

Leu

Arg

Glu

Pro

Ala

Gln

265

Gly

Gly

Arg

Lys

vVal

Arg

Ser

250

Leu

Gly

His

Asp

Arg

Arg

Ile

235

Asn

Ala

Val

Glu

Leu

315

Met

Thr

220

Phe

Gln

Glu

Gly

Ile

300

Ala

Ala

205

Arg

Pro

Arg

Ala

Ser

285

Gly

Thr

Lys

Ala

Glu

Trp

Val

270

Val

Ser

Gly

Phe

Pro

Glu

Leu

255

Ala

Glu

Asp

Val

Glu

Asp

Pro

240

Asn

Val

Phe

Glu

Thr

320



Val Asp Arg Ser Thr Phe His Pro Asn Ala Ala Gly His Arg Ala Val

325 330 335

Gly Glu Arg Val Ile Glu Gln Ile Glu Thr Gly Pro Gly Arg Pro Leu

340 345 350

Tyr Ala Thr Phe Ala Val Val Ala Gly Ala Thr Val Asp Thr Leu Ala

355 360 365

Gly Glu Vval Gly

370
<210> 29
<211> 300

<212> PRT

<213> Corynebacterium efficiens

<400> 29

Met Arg Thr Thr Val Ile Ala Ala Ser Ala Leu Leu Leu Leu Ala Gly

1 5 10 15

Cys Ala Asp Gly Ala Arg Glu Glu Thr Ala Gly Ala Pro Pro Gly Glu

20 25 30

Ser Ser Gly Gly Ile Arg Glu Glu Gly Ala Glu Ala Ser Thr Ser Ile



Thr

Arg

65

Asn

Gly

Thr

Thr

Cys

145

Leu

Asp

50

Asp

Tyr

Ala

Leu

Leu

130

Ile

Leu

35

Val

Gln

Pro

Val

Pro

115

Ser

Arg

Gly

Tyr

Pro

Glu

Thr

100

Ala

Ile

Glu

Glu

Ile

Leu

Leu

85

Gly

Gln

Gly

Arg

Thr

165

Ala

Arg

70

Leu

Asp

Val

Gly

Ile

150

Ile

Leu

55

Gly

His

Leu

Asp

Asn

135

Ala

Gly

40

Gly

Glu

Ala

Leu

Ala

120

Asp

Gly

Glu

Asp

Pro

Glu

Glu

105

Leu

Leu

Glu

Gln

Ser

Phe

Val

90

Pro

Thr

Gly

Asn

Leu

170

Tyr

Cys

75

Thr

Arg

Glu

Phe

Ala

155

Asp

Ala

60

Leu

Asp

Thr

Asp

Gly

140

Asp

Gln

45

Ala

Arg

Leu

Leu

Thr

125

Glu

Asp

Leu

Met

Ser

Thr

Gly

110

Thr

Val

Cys

Pro

Gly

Ser

Cys

95

Glu

Leu

Ala

Val

Pro

175

Gly

Gly

80

Gln

Arg

Val

Gly

Asp

160

Gln



Leu

Val

Glu

Thr

225

Ala

Pro

Tyr

Val

Asp

Val

Leu

210

Gly

Leu

Pro

Pro

Arg

290

Arg

Val

195

Gly

Gln

Phe

Gln

Leu

275

Asp

Val

180

Thr

Asp

Ile

Val

Gln

260

His

Ala

His

Gly

Val

Asn

Leu

245

Arg

Pro

Leu

Glu

Tyr

Ser

Glu

230

Pro

Trp

Thr

Gly

Ala

Leu

Glu

215

Thr

Asp

Ala

Ser

Leu

295

Ile

Pro

200

Ala

Val

Asp

Asp

Ala

280

Glu

Arg

185

Leu

Asp

Arg

Ala

Ile

265

Gly

Pro

Asp

vVal

Arg

Glu

Asp

250

Gln

His

Val

Arg

Ser

Arg

Ala

235

Glu

Gly

Glu

Gln

Ala

Ala

Trp

220

Ala

His

Gln

Ala

Pro

300

Gly

Gly

205

Ala

Glu

Thr

Gln

Met

285

Asp

190

Asp

Val

Arg

Ser

Thr

270

Ala

Ala

Cys

Glu

His

Cys

255

Asp

Ala

Gln

Pro

Leu

Asp

240

Ala

Ala

Ala



<210> 30

<211> 284

<212> PRT

<213>

<400> 30

Met Gly Gln

Ala Leu Ala

Leu Ala Glu

35

Gly Pro Gly

50

Arg Gly Thr

65

Asp Leu Val

Gly Pro Trp

Val

Gly

20

Gly

Val

Leu

Asp

Asn

Lys

Leu

Ala

Gly

Asn

Ala

85

Glu

Leu

Ala

Arg

Pro

Tyr

70

Thr

Val

Phe

Pro

Tyr

Asn

55

Pro

Cys

Pro

Ala

Ala

Val

40

Ala

His

Ser

Pro

Arg

Ala

25

Ala

Pro

Leu

Gly

Gln

Novosphingobium aromaticivorans

Arg

10

Thr

Leu

Gly

Leu

Ala

90

Ile

Cys

Val

Gly

Ser

Ala

75

Thr

Asp

Ala

Ala

Ser

Pro

60

Glu

Thr

Ser

Pro

Arg

Ser

45

Glu

Ala

His

Val

Val

Glu

30

Phe

Arg

Leu

His

Asn

Leu

15

Ala

Ala

Cys

Lys

Val

95

Gly

Leu

Pro

Ala

Gly

Leu

80

Leu

Asp



Thr

Gly

Arg

145

Glu

Leu

Gly

Arg

Glu

225

Arg

Asn

130

Cys

Glu

Ala

Thr

Ser

210

Glu

Leu

115

Ile

Gly

Arg

Arg

Cys

195

Ala

Gly

100

Val

Phe

Lys

Met

Val

180

Ala

Ala

Ala

Thr

Ala

Trp

Arg

165

Val

Ala

Lys

Ser

Leu

Ala

Arg

150

Ser

Val

Met

Arg

Leu

230

Thr

Ala

135

Glu

Ile

Val

Ala

Leu

215

Leu

Ile

120

Cys

Ile

Val

Asp

Ile

200

Ala

Lys

105

Gly

Glu

Thr

Arg

Tyr

185

Ser

Arg

Phe

Gly

Lys

Glu

Gln

170

Ile

Pro

Ile

Ser

Asn

Met

Glu

155

Ile

Thr

Asp

Thr

His

235

Asp

Ala

140

Glu

His

Val

Arg

Ala

220

Ile

Val

125

Ser

Trp

Ala

Leu

Leu

205

Arg

Ser

110

Ser

Pro

Gln

Arg

Pro

190

Ala

Val

Arg

Phe

Asp

Ala

Ala

175

Pro

Gln

Ala

Arg

Val

Pro

Asp

160

Pro

Ser

Ser

Arg

His

240



His Pro Cys Ser Ala Lys Pro Trp Ser Asn Gly Leu Ser Ala Pro Ala

245 250 255

Asp Asp Gly Ile Pro Val His Pro Asn Arg Leu Gly His Ala Glu Ala

260 265 270

Ala Ala Ala Leu Val Lys Leu Val Lys Leu Met Lys

275 280
<210> 31
<211> 268

<212> PRT

<213> Streptomyces coelicolor

<400> 31

Met Arg Arg Phe Arg Leu Val Gly Phe Leu Ser Ser Leu Val Leu Ala

1 5 10 15

Ala Gly Ala Ala Leu Thr Gly Ala Ala Thr Ala Gln Ala Ala Gln Pro

20 25 30

Ala Ala Ala Asp Gly Tyr Val Ala Leu Gly Asp Ser Tyr Ser Ser Gly

35 40 45



Val

Thr

65

Phe

Gly

Ile

Leu

Tyr

145

Ile

Arg

Gly

50

Lys

Asp

Gln

Gly

Gln

130

Val

Ser

Phe

Ala

Ala

Phe

Leu

Gly

115

Ser

Asp

Asp

Tyr

Gly

His

Thr

Gly

100

Asn

Glu

Ser

Lys

Lys

Ser

Pro

Ala

85

Pro

Asp

Ser

Thr

Ala

165

Leu

Tyr

Tyr

70

Cys

Leu

Ala

Ser

Leu

150

Pro

Gly

Ile

55

Leu

Ser

Ser

Gly

Cys

135

Pro

Asn

Thr

Ser

Trp

Gly

Ser

Phe

120

Leu

Gly

Ala

Thr

Ser

Ala

Ala

Gly

105

Ala

Ser

Lys

His

Cys

Ser

Ala

Arg

90

Thr

Asp

Arg

Leu

Val

170

Ile

Gly

Ala

75

Thr

Gly

Thr

Ile

Asp

155

Val

Gly

Asp

60

His

Gly

Leu

Met

Ala

140

Gly

Val

Leu

Cys

Ser

Asp

Val

Thr

125

Thr

Val

Ile

Ser

Lys

Pro

Val

Ser

110

Thr

Ala

Tyr

Gly

Glu

Arg

Ser

Leu

95

Ile

Cys

Glu

Ser

Tyr

175

Thr

Ser

Thr

80

Ser

Ser

Val

Ala

Ala

160

Pro

Lys



Arg Thr

Gln Arg

210

Phe Thr

225

Asn Trp

Ser Gly

<210>
<211>
<212>

<213>

<400>

Ala

195

Ala

Gly

Leu

Gly

32
269

PRT

180

Ile

Ala

His

Asn

Tyr

260

Asn

Ala

Glu

Ile

245

Leu

Lys

His

Leu

230

Gly

Pro

Ala

Gly

215

Cys

Glu

Val

Ser

200

Phe

Ser

Ser

Leu

Streptomyces avermitilis

32

185

Asp

Thr

Gly

Tyr

Asn

265

His

Phe

Ser

His

250

Gly

Leu

Gly

Pro

235

Pro

Ala

Asn

Asp

220

Trp

Thr

Ala

Thr

205

Val

Leu

Ala

190

Val

Arg

His

Ala

Leu

Thr

Ser

Gly

255

Ala

Thr

Val

240

Gln

Met Arg Arg Ser Arg Ile Thr Ala Tyr Val Thr Ser Leu Leu Leu Ala

1

5

10

15



Val

Ala

Val

Ser

65

Phe

Asn

Ile

Leu

Gly

Ala

Gly

50

Lys

Ser

Gln

Gly

Gln

130

Cys

Ala

35

Ala

Ala

Phe

Leu

Gly

115

Ser

Ala

20

Thr

Gly

Tyr

Met

Gly

100

Asn

Asp

Leu

Gly

Ser

Pro

Ala

85

Thr

Asp

Ser

Thr

Tyr

Tyr

Tyr

70

Cys

Leu

Ala

Ala

Gly

Val

Leu

55

Leu

Ser

Asn

Gly

Cys

135

Ala

Ala

40

Ser

Trp

Gly

Ser

Phe

120

Leu

Ala

25

Leu

Ser

Gln

Ala

Ser

105

Ser

Ser

Thr

Gly

Ser

Ala

Arg

90

Thr

Asp

Arg

Ala

Asp

Gly

Ala

75

Thr

Gly

Val

Ile

Gln

Ser

Asp

60

His

Gly

Leu

Met

Asn

140

Ala

Tyr

45

Cys

Ser

Asp

Val

Thr

125

Thr

Ser

30

Ser

Lys

Pro

Val

Ser

110

Thr

Ala

Pro

Ser

Arg

Ser

Leu

95

Leu

Cys

Lys

Ala

Gly

Ser

Ser

80

Ala

Thr

Val

Ala



Tyr Val Asp

145

Ile Ser Thr

Arg Phe Tyr

Lys Arg Ser

195

Ala Lys Arg

210

Thr Phe Thr

225

Leu Asp Leu

Gln Ser Gly

<210> 33

Ser

Lys

Lys

180

Ala

Ala

Gly

Leu

Gly

260

Thr

Ala

165

Leu

Ile

Ala

His

Asn

245

Tyr

Leu

150

Pro

Gly

Asn

Asp

Glu

230

Ile

Leu

Pro

Ser

Gly

Asp

His

215

Ile

Gly

Pro

Gly

Ala

Ser

Ala

200

Gly

Cys

Gln

Val

Gln

His

Cys

185

Ala

Phe

Ser

Ser

Met

265

Leu

Val

170

Leu

Asp

Thr

Ser

Tyr

250

Asn

Asp

155

Ala

Ala

Tyr

Phe

Ser

235

His

Ser

Ser

Val

Gly

Leu

Gly

220

Thr

Pro

Val

Val

Leu

Leu

Asn

205

Asp

Trp

Thr

Ala

Tyr

Gly

Ser

190

Ser

Val

Leu

Ala

Thr

Tyr

175

Glu

Ala

Lys

His

Ala

255

Ala

160

Pro

Thr

Ile

Ser

Ser

240

Gly



<211>

<212>

<213>

<400>

267

PRT

Streptomyces

33

Met Arg Leu Thr

Leu Leu

Ala Tyr

Ser Tyr

50

Pro Ala

65

Ala Cys

Ala Leu

Leu Ala

20

Val Ala

35

Ile Asp

Arg Trp

Ser Gly

Asn Ala

100

Arg

Leu

Leu

Ser

Ala

Ala

85

Ser

sp.

Ser

Leu

Gly

Ser

Ala

70

Val

Thr

Leu

Gly

Asp

Gly

55

Ala

Thr

Gly

Ser

Ile

Ser

40

Asp

Asn

Thr

Leu

Ala

Ser

25

Tyr

Cys

Ala

Asp

Val

105

Ala

10

Pro

Ser

His

Pro

Val

90

Ser

Ser

Ala

Ser

Arg

Ser

75

Ile

Ile

Val

Gln

Gly

Ser

60

Ser

Asn

Thr

Ile

Ala

Asn

45

Asn

Phe

Asn

Ile

Val

Ala

30

Gly

Asn

Thr

Gln

Gly

110

Phe

15

Gly

Ala

Ala

Phe

Leu

95

Gly

Ala

Pro

Gly

Tyr

Ala

80

Gly

Asn



Asp

Ser

Thr

145

Ala

Ala

Ala

Ala

Asn

225

Ala

Thr

130

Leu

Pro

Ser

Ile

Thr

210

His

Gly

115

Cys

Leu

Asn

Asn

Asn

195

Ala

Glu

Phe

Leu

Ala

Ala

Pro

180

Thr

His

Leu

Ala

Asn

Arg

Arg

165

Trp

Thr

Gly

Phe

Asp

Arg

Leu

150

Val

Tyr

Ala

Phe

Phe

230

Ala

Leu

135

Asp

Val

Cys

Asp

Arg

215

Gly

Met

120

Ala

Ala

Val

Leu

Thr

200

Phe

Asn

Thr

Thr

Val

Leu

Gly

185

Leu

Gly

Asp

Thr

Ala

Tyr

Gly

170

Leu

Asn

Asp

Trp

Cys

Thr

Ser

155

Tyr

Ser

Ser

Val

Leu

235

Val

Asn

140

Gln

Pro

Asn

Val

Arg

220

His

Thr

125

Tyr

Ile

Arg

Thr

Ile

205

Pro

Ser

Ser

Ile

Lys

Met

Lys

190

Ser

Thr

Leu

Ser

Asn

Ala

Tyr

175

Arg

Ser

Phe

Thr

Asp

Thr

Arg

160

Leu

Ala

Arg

Asn

Leu

240



Pro Val Trp Glu Ser Tyr His Pro Thr Ser Thr Gly His Gln Ser Gly

245

250

Tyr Leu Pro Val Leu Asn Ala Asn Ser Ser Thr

<210>

<211>

<212>

<213>

<400>

Ala Asp

Leu Ser

Ser Ser

Leu Glu

50

Ala Glu

65

260

34

317

PRT

Aeromonas hydrophila

34

Ser Arg

Asp Thr

20

Pro Pro

35

Gln Leu

Gly Gly

Pro

Gly

Tyr

Thr

Ala

Ala

Lys

Tyr

Lys

Thr

70

Phe

Met

Glu

Gln

55

Ala

Ser

Tyr

Gly

40

Phe

Val

265

Arg

Ser

25

Arg

Pro

Ala

Ile

10

Lys

Phe

Gly

Tyr

Val

Met

Ser

Leu

Asn

75

Met

Arg

Asn

Thr

60

Lys

Phe

Gly

Gly

45

Ile

Ile

Gly

Tyr

30

Pro

Ala

Ser

255

Asp

15

Leu

Val

Asn

Trp

Ser

Pro

Trp

Glu

Asn

80



Pro

Leu

Gly

Lys

Asn

145

Asn

Ser

Pro

Lys

Gln

Ala

Arg

130

Gly

Pro

Ala

Thr

Tyr

Lys

Asn

115

Val

Ala

Ser

Tyr

Gly

195

Gln

Asp

100

Asp

Arg

Lys

Ala

His

180

Met

Val

85

Ser

Tyr

Asp

Gln

Arg

165

Asn

Val

Ile

Phe

Leu

Ala

Ile

150

Ser

Gln

Lys

Asn

Lys

Ala

Ile

135

Leu

Gln

Leu

Leu

Asn

Pro

Tyr

120

Ser

Leu

Lys

Leu

Phe

200

Leu

Asp

105

Gly

Asp

Phe

Val

Leu

185

Glu

Asp

90

Asp

Trp

Ala

Asn

Val

170

Asn

Ile

Tyr

Leu

Asn

Ala

Leu

155

Glu

Leu

Asp

Glu

Val

Thr

Asn

140

Pro

Ala

Ala

Lys

Val

Ile

Glu

125

Arg

Asp

Val

Arg

Gln

205

Thr

Leu

110

Gln

Met

Leu

Ser

Gln

190

Phe

Gln

95

Trp

Asp

Val

Gly

His

175

Leu

Ala

Phe

Val

Ala

Leu

Gln

160

Val

Ala

Glu



Met Leu

210

Cys Tyr

225

Ser Thr

Ile Ala

Arg Arg

Gln Val

290

Ala Thr

305

<210>
<211>
<212>

<213>

Arg

Asp

Asp

Gly

Ser

275

His

Phe

35
318

PRT

Aeromonas salmonicida

Asp

Gly

Arg

Asn

260

Ala

Pro

Ile

Pro

Gly

Gln

245

Pro

Ser

Thr

Ala

Gln

Tyr

230

Leu

Leu

Pro

Thr

Asn

310

Asn

215

Val

Ser

Leu

Leu

Val

295

Gln

Phe

Trp

Ala

Ala

Asn

280

Val

Tyr

Gly

Lys

Phe

Gln

265

Cys

His

Glu

Leu

Pro

Ser

250

Ala

Glu

Ala

Phe

Ser

Phe

235

Pro

Val

Gly

Ala

Leu

315

Asp

220

Ala

Gln

Ala

Lys

Leu

300

Ala

Val

Thr

Glu

Ser

Met

285

Ser

His

Glu

Arg

Arg

Pro

270

Phe

Glu

Asn

Ser

Leu

255

Met

Trp

Arg

Pro

Val

240

Ala

Ala

Asp

Ala



<400>

Ala

Leu

Ser

Leu

Ala

65

Pro

Leu

Gly

Asp

Ser

Ser

Glu

50

Glu

Lys

Gln

Ala

35

Thr

Asp

Pro

35

Gln

Gly

Tyr

Lys

Asn

115

Arg

Thr

20

Pro

Leu

Gly

Gln

Asp

100

Asp

Pro

Gly

Tyr

Thr

Ala

Val

85

Ser

Tyr

Ala

Lys

Tyr

Lys

Thr

70

Ile

Phe

Leu

Phe

Met

Glu

Gln

55

Ala

Asn

Lys

Ala

Ser

Tyr

Gly

40

Phe

Val

Asn

Pro

Tyr

120

Arg

Ser

25

Arg

Pro

Ala

Leu

Asp

105

Gly

Ile

10

Lys

Phe

Gly

Tyr

Asp

90

Asp

Trp

Val

Met

Ser

Leu

Asn

75

Tyr

Leu

Asn

Met

Arg

Asn

Thr

60

Lys

Glu

Val

Thr

Phe

Gly

Gly

45

Ile

Ile

Val

Ile

Glu

125

Gly

Tyr

30

Pro

Ala

Ser

Thr

Leu

110

Gln

Asp

15

Leu

Val

Asn

Trp

Gln

95

Trp

Asp

Ser

Pro

Trp

Glu

Asn

80

Phe

Val

Ala



Lys

Asn

145

Asn

Ser

Pro

Met

Cys

225

Ser

Arg

130

Gly

Pro

Ala

Thr

Leu

210

Tyr

Thr

Val

Ala

Ser

Tyr

Gly

195

Arg

Asp

Asp

Arg

Lys

Ala

His

180

Met

Asp

Gly

Arg

Asp

Gln

Arg

165

Asn

Val

Pro

Gly

Gln

245

Ala

Ile

150

Ser

Lys

Lys

Gln

Tyr

230

Leu

Ile

135

Leu

Gln

Leu

Leu

Asn

215

Val

Ser

Ser

Leu

Lys

Leu

Phe

200

Phe

Trp

Ala

Asp

Phe

Val

Leu

185

Glu

Gly

Lys

Phe

Ala

Asn

Val

170

Asn

Ile

Leu

Pro

Ser

250

Ala

Leu

155

Glu

Leu

Asp

Ser

Phe

235

Pro

Asn

140

Pro

Ala

Ala

Lys

Asp

220

Ala

Gln

Arg

Asp

Val

Arg

Gln

205

Val

Thr

Glu

Met

Leu

Ser

Gln

190

Phe

Glu

Arg

Arg

Val

Gly

His

175

Leu

Ala

Asn

Ser

Leu

255

Leu

Gln

160

Val

Ala

Glu

Pro

Val

240

Ala



Ile Ala Gly Asn Pro Leu Leu Ala Gln Ala Val
260 265

Arg Arg Ser Ala Ser Pro Leu Asn Cys Glu Gly

275 280
Gln Val His Pro Thr Thr Val Val His Ala Ala
290 295

Ala Thr Phe Ile Glu Thr Gln Tyr Glu Phe Leu

305 310 315

<210> 36

<211> 1371

<212> ADN

<213> Streptomyces thermosacchari

<400> 36

acaggccgat gcacggaacc gtacctttcc gcagtgaagc

cgggacttca tccgcgattt tggcatgaac acttccttca

gtgcggcagc agacccgctc gttggaggct cagtgagatt

catccgtcat cgtcttcgec ctgctgctcg cgctgctggg

ccggcccgge ctatgtggec ctgggggatt cctattcectce

Ala

Ala Ser Pro

270

Lys Met Phe

285

Leu Ser Glu

300

His Gly

gctctcccecce

acgcgcgtag

gacccgatcc

catcagcccg

gggcaacggc

Met Ala

Trp Asp

Arg Ala

catcgttcgce

cttgctacaa

ctgtcggceg

gcccaggcag

gccggaagtt

60

120

180

240

300



acatcgattc

cggccaacgc

tgatcaacaa

gcggcaatga

cctgcctcaa

tcgacgcggt

gctacccgceg

agcgcgcggce

ccgcccacgg

tcggcaacga

gcacgggcca

cgcacggccg

gcccacagtg

gctccagaag

cggggtcagce

gtaggacgtc

cgccagccgg

gagcggtgac

accgtcctcce

tcagctgggce

cgcgggcttce

ccggctggcec

ctacagccag

catgtacctg

catcaacacc

attccgattc

ctggctgcac

tcagagcggc

tgcccgeccce

ccggtgacgg

tggaacgtca

gtgatcaccc

cagtcgtgcg

tccececgegga

tgtcaccgca

ttcaccttcg

gccctcaacg

gcggacgcga

accgccacca

atcaaggccc

gcctcgaacc

accgccgaca

ggcgatgtcc

tcactcaccc

tatctgccgg

gcgcgtcacg

tcccaccgtce

gcaggaccgt

ctccccecegta

gcccggegtt

actcggtggg

gcaacaacgc

cggcctgcectce

cgtccaccgg

tgaccacctg

actacatcaa

gtgcccccaa

cctggtactg

ccctcaactce

gcccgacctt

tgccggtgtg

tcctcaacgce

ctcggcgegg

acggtcgagg

ggagccgtcc

gccgggggcyg

gccaccgtcece

gatgtccgtg

gtaccccgcec

gggagcggtg

cctggtgagc

cgtcaccagc

caccaccctg

cgcccgegtg

cctgggcctg

ggtgatctcc

Caacaaccac

ggagtcgtac

caacagctcg

gcgccgeagce

gtgtacgtca

ctgacctcgt

aaggcggcgce

gcgtagaccg

cccaaggtgg

cgctgggcgg

accacggatg

atcaccatcg

tcggacagca

ctcgcccgge

gtcgtccteg

agcaacacca

tcccgggceca

gaactgttct

caccccacca

acctgatcaa

gcgttgatca

cggtggcgee

cgaagaactc

cgaactcctt

cttccatggt

tccecggtggt

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gtccgagagc accgggggct cgtaccggat gatgtgcaga tccaaagaat t 1371

<210> 37
<211> 267
<212> PRT

<213> Streptomyces thermosacchari

<400> 37

Met Arg Leu Thr Arg Ser Leu Ser Ala Ala Ser Val Ile Val Phe Ala

Leu Leu Leu Ala Leu Leu Gly Ile Ser Pro Ala Gln Ala Ala Gly Pro

20 25 30

Ala Tyr Val Ala Leu Gly Asp Ser Tyr Ser Ser Gly Asn Gly Ala Gly

35 40 45

Ser Tyr Ile Asp Ser Ser Gly Asp Cys His Arg Ser Asn Asn Ala Tyr

50 55 60

Pro Ala Arg Trp Ala Ala Ala Asn Ala Pro Ser Ser Phe Thr Phe Ala

65 70 75 80

Ala Cys Ser Gly Ala Val Thr Thr Asp Val Ile Asn Asn Gln Leu Gly

85 90 95



Ala

Leu

Asp Ala

Ser

Thr

145

Ala

Ala

Ala

Ala

Thr

130

Leu

Pro

Ser

Ile

Thr

210

Asn

Gly

115

Cys

Leu

Asn

Asn

Asn

195

Ala

Ala

100

Phe

Leu

Ala

Ala

Pro

180

Thr

His

Ser

Ala

Asn

Arg

Arg

165

Trp

Thr

Gly

Thr

Asp

Arg

Leu

150

Val

Tyr

Ala

Phe

Gly

Ala

Leu

135

Asp

Val

Cys

Asp

Arg

215

Leu

Met

120

Ala

Ala

Val

Leu

Thr

200

Phe

Val

105

Thr

Thr

Val

Leu

Gly

185

Leu

Gly

Ser

Thr

Ala

Tyr

Gly

170

Leu

Asn

Asp

Ile

Cys

Thr

Ser

155

Tyr

Ser

Ser

Val

Thr

Val

Asn

140

Gln

Pro

Asn

Val

Arg

220

Ile

Thr

125

Tyr

Ile

Arg

Thr

Ile

205

Pro

Gly

110

Ser

Ile

Lys

Met

Lys

190

Ser

Thr

Gly

Ser

Asn

Ala

Tyr

175

Arg

Ser

Phe

Asn

Asp

Thr

Arg

160

Leu

Ala

Arg

Asn



Asn His

225

Pro Val

Tyr Leu

<210>

<211>

<212>

<213>

<400>

Met Leu

Ala Leu

His Glu

Val Pro

Glu Leu Phe

Trp Glu Ser

245

Pro Val Leu
260

38

548

PRT

Thermobifida

38

Pro His Pro

Leu Val Gly

20

Thr Arg Pro

35

Pro Leu Thr

Phe

230

Tyr

Asn

Gly Asn Asp Trp

His

235

Leu His Ser Leu Thr Leu

240

Pro Thr Ser Thr Gly His Gln Ser Gly

250

Ala Asn Ser Ser Thr

fusca

Ala

Thr

Leu

Leu

Gly

Pro

Arg

Pro

265

Glu Arg Gly Glu Val

10

Gln Asp Arg Arg Leu

25

Gly Arg Cys Gly Cys

40

Gly Asp Gly Val Leu

Gly Ala

Arg Leu

30

Gly Glu

45

Cys Thr

255

Phe Phe

15

Glu Cys

Arg Arg

Thr Ser



Ser

65

Pro

Gly

Phe

Gly

Cys

145

Tyr

Val

50

Thr

Asp

Gln

Glu

Asp

130

Gly

Ser

Gly

Arg

Gly

Gly

Val

115

Ser

Glu

Leu

Ser

Asp

Gly

Ser

100

Cys

Ser

Ile

Leu

Gly

180

Ala

Phe

85

Pro

Arg

Pro

Ser

Arg

165

Pro

Glu

70

Arg

Gly

Arg

Pro

Gln

150

Thr

Arg

55

Thr

Pro

Val

Asp

Phe

135

Ser

Asp

Ala

Val

His

Leu

Thr

120

Arg

Ala

Arg

Ala

Trp

Leu

Trp

105

Pro

Ala

Arg

Pro

Thr

185

Arg

Gly

90

Cys

Gly

Gly

Lys

Asp

170

Arg

Lys

75

vVal

Gly

Leu

Trp

Thr

155

Gly

Arg

60

His

Gly

Arg

Ser

Ser

140

Pro

Pro

Arg

Leu

Cys

Glu

Arg

125

Leu

Ala

Arg

Leu

Gln

Leu

Gly

110

Thr

Pro

Val

Gly

Phe

190

Pro

Leu

95

Cys

Arg

Pro

Pro

Arg

175

Leu

Arg

80

Ala

Arg

Asn

Lys

Arg

160

Phe

Gly



Ile

Pro

Asp

225

Asp

Asn

Asp

Asn

Leu

305

Pro

Thr

210

Trp

Gly

Tyr

Tyr

Ala

290

Ser

Ala

195

Gly

Cys

Glu

Tyr

Tyr

275

Tyr

Phe

Leu

Arg

Leu

Phe

Ala

260

Pro

Pro

Leu

Val

Glu

Gly

Leu

245

Leu

Gly

Glu

Ala

Leu

Thr

Val

230

Leu

Gly

Thr

Leu

Cys

310

Val

Leu

215

Pro

Leu

Asp

Ala

Val

295

Ser

Thr

200

Trp

Val

Ser

Ser

Val

280

Ala

Gly

Ala

Arg

Asp

Pro

Tyr

265

Lys

Glu

Gln

Leu

Met

Ser

Val

250

Ser

Gly

Ala

Arg

Thr

Trp

Arg

235

Gln

Ser

Gly

Tyr

Gly

315

Leu

Cys

220

Gly

Ala

Gly

Cys

Asp

300

Tyr

Val

205

Glu

Gln

Ala

Asp

Trp

285

Phe

Ala

Leu

Ala

Pro

Thr

Gly

270

Arg

Ala

Met

Ala

Thr

Ala

Trp

255

Ala

Ser

Gly

Leu

Val

Gln

Glu

240

Gly

Arg

Ala

His

Asp

320



Ala

Ser

Val

Cys

Thr

385

Ala

Thr

Glu

Ile

Leu

Leu

Thr

370

Thr

Arg

Gly

Thr

Asp

Val

Lys

355

Asp

Phe

Ile

Ala

Ile

435

Glu

Thr

340

Thr

Gln

Glu

Leu

Tyr

420

Gln

Val

325

Ile

Cys

Glu

Glu

Val

405

Tyr

Glu

Gly

Gly

Met

Asp

Leu

390

Val

Thr

Phe

Ser

Ile

Val

Ala

375

Ile

Gly

Leu

Asn

Gln

Gly

Arg

360

Ile

Ser

Tyr

Thr

Gln

440

Leu

Gly

345

Val

Arg

Glu

Pro

Ala

425

Gln

Asp

330

Asn

Pro

Lys

Val

Arg

410

Ser

Leu

Trp

Asp

Leu

Arg

Arg

395

Ile

Asn

Ala

Asn

Leu

Leu

Met

380

Thr

Phe

Gln

Glu

Ser

Gly

Asp

365

Ala

Arg

Pro

Arg

Ala

445

Pro

Phe

350

Ser

Lys

Ala

Glu

Trp

430

Val

His

335

Ser

Lys

Phe

Pro

Glu

415

Leu

Ala

Thr

Thr

Ala

Glu

Asp

400

Pro

Asn

Val



His Asp

450

Val Asp

465

Pro Trp

Val Asp

Gly Glu

Tyr Ala

530

Gly Glu

545

<210>
<211>
<212>

<213>

Glu Glu

Val Tyr

Val Asn

Arg Ser

500

Arg Val

515

Thr Phe

Val Gly

39
3000

ADN

Ile

His

Gly

485

Thr

Ile

Ala

Ala

Ala

470

Val

Phe

Glu

Val

Ala

455

Leu

Gln

His

Gln

Val

535

Thermobifida fusca

Ser

Asp

Leu

Pro

Ile

520

Ala

Gly

Gly

Arg

Asn

505

Glu

Gly

Gly

His

Asp

490

Ala

Thr

Ala

Val

Glu

475

Leu

Ala

Gly

Thr

Gly

460

Ile

Ala

Gly

Pro

Val

540

Ser

Gly

Thr

His

Gly

525

Asp

Val

Ser

Gly

Arg

510

Arg

Thr

Glu

Asp

Val

495

Ala

Pro

Leu

Phe

Glu

480

Thr

Val

Leu

Ala



<400> 39

ggtggtgaac

caactgctcc

ccccgacgag

cgcgcctteg

gcccaggtac

gagcacgtca

cactttcggt

acaggacgac

gatgttcggc

cgcagcgatc

gagttcggac

ggcgtagttg

cactgtggtg

tccttcgagg

gcggtgctcc

gtcgggactc

cagaacaccc

agcaggatgc

tacagcaccc

cccgcggcett

ggcaggacga

cggcggtcga

tcgatctgcg

caggtcgcac

aggtaggcca

gcggcggtge

gcgtgccgga

agggtggcge

tacggggtgg

tcggttaccg

cgcacccagce

cacaggatcg

ggtcgtcggce

cgccgtggec

atagcggatg

cgaactccgce

cggtgtgctg

agtccttacc

cgaaccggtc

cgatcgcggce

cgacccggtce

gggtccgcag

tcgccacggce

cggggaacca

cggcgcgcac

accagcgcca

gggtgaacgc

gcggctgcgyg

gtgggcgtcce

gtgcacgatg

gtcgaacggce

ccaggacagg

caggctgggc

gccgtagegg

gaggacgctg

gcaggcgagg

gccggggcecc

ttctcceccag

tgatgggtca

gacggcgccg

ccggtagtac

cagtgccteg

ggtgaggttg

cttgagtgtc

aggtgcaggt

gccttgggca

agcggggtga

gtgtcggcga

atgccgtcgce

tagccgtcca

cgcaccccga

aatgcggccg

accccgaggce

gtccactcgg

cggtcgcgga

ggcatggcgt

tcccagatcg

tagtccggtg

gcgcgttcett

atgaaacgcg

gcaggttctt

ggcctgtggt

actccagttc

cagggccgca

gcagggcttt

cggccagcag

agtcggggga

tcgcctcecgge

tgcggagggce

tcaacggccg

agatgtgctc

¢ggaggcgag

cggaccagaa

cgtccacacc

tgcgctcctce

accccttegt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ggacggtgcg

ttgtgcacca

cggccggacg

agtcccgggg

actccgggcecc

tccecttcecece

aggtactctt

ggaccacgtg

acagcgctca

tgtgaggcca

gaggacggcg

gcgctcgggg

gtgaagggcg

gacttcgccg

gacgctatcg

acgatcggga

cgggtgccgce

gatgcggtga

catctagcac

gtgggtttcg

tgctgtggtg

tcagccgtac

cgaaatgcgg

tgcttcgaac

cggcgaccag

cgctggtctt

cccaggactg

agtttctgcet

attcgtactc

gttgctggeg

gacacttgtc

acgaggtcgg

tcggcggcaa

tgctggacag

gcgtcgggtg

gcgggacgcg

gccacactta

cgggcgggag

ccgcaacggg

cgagatctcc

agacaggccg

acgacggttg

ggctgtcccg

gtgcctgggg

gctttctccg

ttcgggggac

gtccgctaac

gttcctggcece

ctcgcagctg

cgatctgggg

caaggcgtgce

cctcccectaa

gaaaccgtat

ggggtcgggt

ggctgtcgcect

gacagttctc

cagtcagccc

gacggtccac

ttcctcggta

acggggcgcg

gtgccggtcg

gtccaggcag

ggggcccgceg

gcctatcegg

tgcagcggcc

gactggaact

ttctccacgg

acggaccagg

cgctccccgg

ggagaaaaca

gcctgcecttge

tcgaggtgtg

ctcccttecg

ggaaaacacc

gggggaggtt

tccececgcetcet

agacgctgtg

actcccgcgg

cgacctgggg

actactatcc

agctggtcgce

agcgcggcta

cccctcacac

ttttgaagac

aggacgctat

tgacggagtg

cctacaaccc

cgggcagggce

ccggcgggac

ggctggatgg

cgctgtgccc

tgtgggcagc

tgtacttgtg

gcgcatgtgg

acagcctgcg

gaactattac

cggcaccgcg

cgaagcctac

cgccatgctt

gtcgetggtyg

ctgcatggtg

ccgcaagcgyg

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



atggcgaaat

gacgcccgga

tactacacgc

cagcagctcg

ggcagcgtgg

gagccgtggg

agtaccttcc

atcgaaaccg

gtggacactc

gagcactgcg

cggggagagc

ccgttcgceac

gccgatgctg

cacgggggcyg

ggcagtgccg

gcggatcacg

tcgagacgac

tccttgtegt

tgaccgcgag

ccgaggctgt

agttcgtgga

tgaacggggt

accccaacgce

gcccgggcecg

tcgegggega

gcgatctggt

cggatcgttg

agttctcttc

cgggccgcga

agggcgcgga

accgcgcagg

tcgaagactt

gtttgaagag

gggctacccc

caaccagcgg

cgcggtccac

cgtctaccac

gcagttgcgg

cgctgggcac

tccgctctat

ggtggggtga

ccactgccca

agccgtgegt

cggtggccag

ccacgccgtt

catggtccag

cgagggcgtt

ccgcgtegcece

ctcatcagcg

cggatttttc

tggctcaacg

gacgaggaga

gcgttggacg

gacctcgcca

cgggcggtceg

gccactttcg

cccggcttac

gtgcagttcg

gtctttgacg

agtcgggtcg

gccgaccagt

gtaagggccg

gccgcecgaag

taccgccgcec

aagtgcgcac

cggaggaacc

aaaccattca

ttgccgegtce

gccacgagat

ccggggtgac

gtgagcgggt

cggtggtggce

cgtccggceccc

tcttcggtga

agcacacccc

acgtcgatcc

tggtcgaggc

tcgecggacga

gtgctgccgt

gccacgggca

ccgcgegecyg

gaccggcgcec

ggagttcaac

9gggcggggtyg

cggctcggac

tgtggaccgc

catcgagcag

gggggcgacc

gcaggtctgce

tgaccagcgg

gctgcaggag

cagcccacag

gggcgcgcag

ggctcaccac

gctggccggg

ggatgccgcec

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



gcccagcecgcect ttgccgaaca ggtagatatc ggcgtcgact ccgctgtggt cgcaggcccg 3000

<210> 40
<211> 372
<212> PRT

<213> Thermobifida fusca

<400> 40

Val Gly Ser Gly Pro Arg Ala Ala Thr Arg Arg Arg Leu Phe Leu Gly

Ile Pro Ala Leu Val Leu Val Thr Ala Leu Thr Leu Val Leu Ala Val

20 25 30

Pro Thr Gly Arg Glu Thr Leu Trp Arg Met Trp Cys Glu Ala Thr Gln

35 40 45

Asp Trp Cys Leu Gly Val Pro Val Asp Ser Arg Gly Gln Pro Ala Glu

50 55 60

Asp Gly Glu Phe Leu Leu Leu Ser Pro Val Gln Ala Ala Thr Trp Gly

65 70 75 80

Asn Tyr Tyr Ala Leu Gly Asp Ser Tyr Ser Ser Gly Asp Gly Ala Arg

85 90 95



Asp

Asn

Leu

Ala

145

Ser

Val

Cys

Thr

Tyr

Ala

Ser

130

Ile

Leu

Leu

Thr

Thr

210

Tyr

Tyr

115

Phe

Asp

Val

Lys

Asp

195

Phe

Pro

100

Pro

Leu

Glu

Thr

Thr

180

Gln

Glu

Gly

Glu

Ala

Val

Ile

165

Cys

Glu

Glu

Thr

Leu

Cys

Gly

150

Gly

Met

Asp

Leu

Ala

Val

Ser

135

Ser

Ile

Val

Ala

Ile

215

Val

Ala

120

Gly

Gln

Gly

Arg

Ile

200

Ser

Lys

105

Glu

Gln

Leu

Gly

Val

185

Arg

Glu

Gly

Ala

Arg

Asp

Asn

170

Pro

Lys

Val

Gly

Tyr

Gly

Trp

155

Asp

Leu

Arg

Arg

Cys

Asp

Tyr

140

Asn

Leu

Leu

Met

Thr

220

Trp

Phe

125

Ala

Ser

Gly

Asp

Ala

205

Arg

Arg

110

Ala

Met

Pro

Phe

Ser

190

Lys

Ala

Ser

Gly

Leu

His

Ser

175

Lys

Phe

Pro

Ala

His

Asp

Thr

160

Thr

Ala

Glu

Asp



Ala

225

Thr

Glu

His

Val

Pro

305

Val

Gly

Tyr

Arg

Gly

Thr

Asp

Asp

290

Trp

Asp

Glu

Ala

Ile

Ala

Ile

Glu

275

Val

Val

Arg

Arg

Thr

Leu

Tyr

Gln

260

Glu

Tyr

Asn

Ser

Val

340

Phe

Val

Tyr

245

Glu

Ile

His

Gly

Thr

325

Ile

Ala

Val

230

Thr

Phe

Ala

Ala

Val

310

Phe

Glu

Val

Gly

Leu

Asn

Ala

Leu

295

Gln

His

Gln

Val

Tyr

Thr

Gln

Ser

280

Asp

Leu

Pro

Ile

Ala

Pro

Ala

Gln

265

Gly

Gly

Arg

Asn

Glu

345

Gly

Arg

Ser

250

Leu

Gly

His

Asp

Ala

330

Thr

Ala

Ile

235

Asn

Ala

Val

Glu

Leu

315

Ala

Gly

Thr

Phe

Gln

Glu

Gly

Ile

300

Ala

Gly

Pro

Val

Pro

Arg

Ala

Ser

285

Gly

Thr

His

Gly

Asp

Glu

Trp

Val

270

Val

Ser

Gly

Arg

Arg

350

Thr

Glu

Leu

255

Ala

Glu

Asp

Val

Ala

335

Pro

Leu

Pro

240

Asn

Val

Phe

Glu

Thr

320

Val

Leu

Ala



Gly Glu

370

<210>

<211>

<212>

<213>

<400>

Met Arg

Cys Ala

Ser Ser

Thr Asp

50

Arg Asp

65

355 360

Val Gly

41
300
PRT

Corynebacterium efficiens

41

Thr Thr Val Ile Ala Ala

Asp Gly Ala Arg Glu Glu

20

Gly Gly Ile Arg Glu Glu

35 40

Val Tyr Ile Ala Leu Gly

55

Gln Pro Leu Arg Gly Glu

70

Ser

Thr

25

Gly

Asp

Pro

Ala

10

Ala

Ala

Ser

Phe

Leu

Gly

Glu

Tyr

Cys

75

Leu

Ala

Ala

Ala

60

Leu

365

Leu

Pro

Ser

45

Ala

Arg

Leu

Pro

30

Thr

Met

Ser

Ala

15

Gly

Ser

Gly

Ser

Gly

Glu

Ile

Gly

Gly

80



Asn

Gly

Thr

Thr

Cys

145

Leu

Leu

Val

Tyr

Ala

Leu

Leu

130

Ile

Leu

Asp

Val

Pro

Val

Pro

115

Ser

Arg

Gly

Arg

Val

195

Glu

Thr

100

Ala

Ile

Glu

Glu

Val

180

Thr

Leu

85

Gly

Gln

Gly

Arg

Thr

165

His

Gly

Leu

Asp

Val

Gly

Ile

150

Ile

Glu

Tyr

His

Leu

Asp

Asn

135

Ala

Gly

Ala

Leu

Ala

Leu

Ala

120

Asp

Gly

Glu

Ile

Pro

200

Glu

Glu

105

Leu

Leu

Glu

Gln

Arg

185

Leu

Val

90

Pro

Thr

Gly

Asn

Leu

170

Asp

Val

Thr

Arg

Glu

Phe

Ala

155

Asp

Arg

Ser

Asp

Thr

Asp

Gly

140

Asp

Gln

Ala

Ala

Leu

Leu

Thr

125

Glu

Asp

Leu

Gly

Gly

205

Thr

Gly

110

Thr

Val

Cys

Pro

Asp

190

Asp

Cys

95

Glu

Leu

Ala

Val

Pro

175

Ala

Cys

Gln

Arg

Val

Gly

Asp

160

Gln

Gln

Pro



Glu Leu Gly Asp Val Ser Glu Ala Asp Arg Arg Trp Ala Val Glu Leu

210 215 220

Thr Gly Gln Ile Asn Glu Thr Val Arg Glu Ala Ala Glu Arg His Asp

225 230 235 240

Ala Leu Phe Val Leu Pro Asp Asp Ala Asp Glu His Thr Ser Cys Ala

245 250 255

Pro Pro Gln Gln Arg Trp Ala Asp Ile Gln Gly Gln Gln Thr Asp Ala

260 265 270

Tyr Pro Leu His Pro Thr Ser Ala Gly His Glu Ala Met Ala Ala Ala

275 280 285

Val Arg Asp Ala Leu Gly Leu Glu Pro Val Gln Pro

290 295 300
<210> 42
<211> 3000
<212> ADN

<213> Corynebacterium efficiens

<400> 42

ttctggggtg ttatggggtt gttatcggct cgtcctgggt ggatcccgecc aggtggggta 60

ttcacggggg acttttgtgt ccaacagccg agaatgagtg ccctgagcgg tgggaatgag 120



gtgggcgggg

gccccggtga

ggaggtcagc

gcagcatcgc

gcgaaatgat

ccatccggca

ccatagtggg

tcgggggegt

ttcgcaccac

acgaaggtgg

tggccggagt

tgctcagaca

caactgttat

aaatcgtcat

ccgtgggagyg

cggtgaataa

ctgtgtcgcce

gcggtgaatg

gcccggagtg

gctcccgggt

caccggggag

attcgggcag

cgaagatctc

ccttgatggce

ggagcgggac

gtagtcccgt

tgtcgtaggce

tgatcttcct

ttttctgtta

caagtaatcc

cgcecgtgecec

aatcattctg

atgagggggc

aaatccggct

tctacgcagt

cttggcgtcc

tgatacaccg

ctccgggtgg

atcctgctcg

gtccttgctg

gaggctggaa

gtcatcattg

gctggcatcc

ttgctgtcgg

ttttaggaat

ctgtcacaca

cgcaggatcg

taaccttcat

ggcgggctct

gtaatcagca

cggatcctct

ctcggctgtt

gtggtctcat

aagtaggtgg

agggtgctca

aaaccgaggt

tgacggccga

aggaacacgc

agaagggaaa

tgtctggtac

tggtccatat

aaatgggtgg

tcggcatcgg

cacggttggt

gtggtgcccc

tccecgtgecce

cggactcggc

ctgcctgcectg

cccggatgcece

catccgatgce

ggccactctc

gcagcttgtg

agagcccgtg

cctccaccgce

cgatctcata

taccacggta

cccacaggct

tgggagccct

cggatctggce

tttaggtatc

gcgacccccg

accccgtcecgg

catgctgtcg

tccctggaag

cacttcggcg

gtcggtgacg

cggatcgata

ggcttccaat

gtggacctca

acccagcttg

tttgtcggtg

gggctgaatg

ggctgtggtc

ggtcgcggtt

cggtaccceg

cgccccttte

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gtcctgaccc

gacaccatga

gatggggccc

gaggaggggg

tatgcggcga

tccggtaatt

gtgaccgggg

gatgcgctga

ttcggggagg

gtggacctgc

cgcgtgcacg

ctgccgcecteg

cgttgggcygg

cacgatgccc

cagcagcgct

tccgecggec

cagccgtage

cgtccccgge

ggacaacggt

gggaggagac

cggaggcgtc

tgggcgggceyg

acccggaact

atctgctcga

cggaggacac

tggcgggatg

tgggggaaac

aggctatccg

tgtctgccgg

ttgagctgac

tctttgtcct

gggcggatat

atgaggcgat

gccgggcgeg

gcgcgggagce

catcgcagca

cgccggtgcea

gacaagcatc

ggatcagccg

cctccacgca

acccaggacg

caccctggtc

catccgggaa

catcggggag

ggaccgcgcec

ggactgcccc

cgggcagatc

gcccgacgat

ccagggccaa

ggccgccgec

cgcttgtcga

ccgegggttg

agcgcattac

ccgccgggtg

accgacgtct

ttacggggtg

gaggtcaccg

ctgggggagc

accctctcca

cggatcgccg

cagctcgatc

ggggacgcgce

gaactggggg

aacgagaccg

gccgatgagce

cagaccgatg

gtccgggacg

cgaccaaccc

cggtagacag

tccttectege

agtcctccgg

acatcgccct

agccgttcectg

atctcacctg

gcacgctgcc

tcgggggcaa

gggagaacgc

agcttccccc

aggttgtggt

atgtctccga

tgcgcgaggce

acaccagttg

cctatccgcet

cgctgggcect

atgccaggct

gggagacgtg

cggatgcgcg

gggcatccgg

cggggattcc

cctgcgctcg

c¢cagggggcg

ggcgcaggtg

tgacctcgga

tgatgattgc

gcagctggac

caccggttac

ggcggatcgt

ggccgaacga

tgcaccccca

gcacccgacce

ggaaccggtc

gcagtcacat

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



ccgcacatag

gatgatgagc

acctgcggcec

cccgaaggcg

gacctgccct

ccagaggttg

accccagggt

gctgccgcecce

gaccgccccc

gagtcccagg

ctccgcgatg

agtggcgatg

accacctctg

gatcgtccgt

aggggtggge

<210> 43

cgcgcgcecggg

agcacactgc

tgctccggat

ataccacggg

gaccccgcac

tagacacccg

tgggatagga

cgggcgaagg

ttggcccttt

gccgccaggg

gtggccaggg

cgcaccgcga

gccagggtgg

ttcgcggatc

ggccactgtc

cgatggagta

cgaagggttg

catgggccca

cgacataacc

ccgcctceccag

cccccagtac

cggtggcggt

tggaggtggt

ccttgaggtc

cgatgacggc

cacctgaatt

tccacccgat

tcagcgcggg

tggtgtcgcecc

agggcggatt

cgcaccatag

ttcceccgagg

accggcgatg

ggctgttccg

atcctcccgg

caccagcccg

gacatcggtg

caccgccagg

ctcgccecgece

aacccacagg

cgaggcctca

gaggatgtgce

gtggtcctcg

cttatccata

gtgatctgaa

aggatgagcc

gtgcgcagag

acgatcaaca

gtgatgatga

aaatcccggg

gcgaccacaa

gcggtctccc

gagaagtaga

agcagctggc

aggaactgcc

tcacccgaac

agtatgccca

gcctggtcgg

gctcccattg

ctgtgatgtt

cgatgccgac

ccgagtccag

cccccaggat

tcgcggtcce

tggccceccett

ccagcaccac

catcggaggt

ccatggccat

tcaattgcca

cacccggagc

cgccggatcc

ggacaatgaa

cagcccgtte

aaccgccttg

ccatcaaccc

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



<211>
<212>

<213>

<400>

Met Arg

Ala Gly

Ala Ala

Val Gly

50

Thr Lys

65

Phe Asp

Gly Gln

268

PRT

Streptomyces

43

Arg Phe

Ala Ala

20

Ala Asp

35

Ala Gly

Ala His

Phe Thr

Leu Gly

100

Arg

Leu

Gly

Ser

Pro

Ala

85

Pro

coelicolor

Leu

Thr

Tyr

Tyr

Tyr

70

Cys

Leu

Val

Gly

Val

Ile

55

Leu

Ser

Ser

Gly

Ala

Ala

40

Ser

Trp

Gly

Ser

Phe

Ala

25

Leu

Ser

Ala

Ala

Gly

105

Leu

10

Thr

Gly

Ser

Ala

Arg

90

Thr

Ser

Ala

Asp

Gly

Ala

75

Thr

Gly

Ser

Gln

Ser

Asp

60

His

Gly

Leu

Leu

Ala

Tyr

45

Cys

Ser

Asp

Val

Val

Ala

30

Ser

Lys

Pro

Val

Ser

110

Leu

15

Gln

Ser

Arg

Ser

Leu

95

Ile

Ala

Pro

Gly

Ser

Thr

80

Ser

Ser



Ile

Leu

Tyr

145

Ile

Arg

Arg

Gln

Phe

225

Gly

Gln

130

Val

Ser

Phe

Thr

Arg

210

Thr

Gly

115

Ser

Asp

Asp

Tyr

Ala

195

Ala

Gly

Asn

Glu

Ser

Lys

Lys

180

Ile

Ala

His

Asp

Ser

Thr

Ala

165

Leu

Asn

Ala

Glu

Ala

Ser

Leu

150

Pro

Gly

Lys

His

Leu

230

Gly

Cys

135

Pro

Asn

Thr

Ala

Gly

215

Cys

Phe

120

Leu

Gly

Ala

Thr

Ser

200

Phe

Ser

Ala

Ser

Lys

His

Cys

185

Asp

Thr

Gly

Asp

Arg

Leu

Val

170

Ile

His

Phe

Ser

Thr

Ile

Asp

155

Val

Gly

Leu

Gly

Pro

235

Met

Ala

140

Gly

Val

Leu

Asn

Asp

220

Trp

Thr

125

Thr

Val

Ile

Ser

Thr

205

Val

Leu

Thr

Ala

Tyr

Gly

Glu

190

Val

Arg

His

Cys

Glu

Ser

Tyr

175

Thr

Leu

Thr

Ser

Val

Ala

Ala

160

Pro

Lys

Ala

Thr

Val

240



Asn Trp Leu Asn Ile Gly Glu Ser Tyr His Pro Thr Ala Ala Gly Gln

245

250

Ser Gly Gly Tyr Leu Pro Val Leu Asn Gly Ala Ala

<210> 44
<211>

<212> ADN

<213>

<400> 44

cccggeggcec

aggccgtcca

cccgcggcega

cccatcgtca

ccgagcacct

ctccagcgcg

tcgtegeggy

acgcggtcga

aacagcgcgt

agggcttcgt

2000

260

cgtgcaggag

tcgcgtcgge

tctggegggt

cgttctccgg

tctcggcgag

agatcagcag

cgatccgcag

tgttcgccge

cgacgacgtc

gcgggttcac

Streptomyces coelicolor

cagcagccgg

gaccggcgcec

ggtgcggtgce

ctgcggttcg

gtcggcgcetg

cgtccageceg

cacgcgcgcg

gtgcgagtac

ggacggggag

ggacatgtcg

265

cccgcgatgt

gtgtagttgg

gggccgegee

ggctcgtccg

gtcgccgtca

tcgcccteeg

ccgggeggea

ggctgctcac

tcgctgtcgt

ccatgatcgg

cctcgggcegt

cccggacctce

gaggggagac

ccgctcecegtce

ccgtgacgtc

ccagcgtege

gcagcgtgge

ccgtggcgaa

ccacgttgag

gcacccggcc

255

cgtcttcatc

gtcccaggtg

gtaccagaag

cgtcgccteg

ggcgcceccecgg

gctgcggteg

gccggaccgt

acggccgagg

ccggatcggce

gccgcgtgceca

60

120

180

240

300

360

420

480

540

600



ccecgetttec

gagtgtcagc

ttgtggcagce

gagttcgctc

ccaacccgcce

agcgggcagc

cctgtgggcg

tacgggtgat

gatcagcatc

gtccgagagce

gcccggcaag

cgtcgtcatc

gaccaagcgg

cgccgecgec

gtgctccgge

ccccaccgeg

cgggcacgca

catttcttgg

aatcctgcta

gtcctcgceceg

gccgcecgacyg

tacatcagct

gccgcccact

gttctctccg

ggcggcaacg

tcctgcectgt

ctcgacggcg

ggctacccgce

acggcgatca

cacggcttca

agcccctggce

gccggcecagt

cgacaggggc

catggacact

agggaggttc

ccggcgecge

gctatgtggc

cgagcggcga

cgccctccac

gacagctcgg

acgccggttt

cgcggatcgce

tctactcggce

gcttctacaa

acaaggcctc

ccttcggcga

tgcacagcgt

ccggtggceta

tttctcgeccg

tccagtcaac

catgagacgt

cctcaccggg

cctcggcgac

ctgcaagcgc

gttcgacttc

cccgctcagce

cgccgacacc

caccgccgag

aatcagcgac

gctcggcacc

cgaccacctc

cgtacgcacc

caactggctg

cctgccggte

tcttcecgtcece

gcgcgtagcet

ttccgacttg

gcagcgaccg

tcctactcect

agcacgaagg

accgcctgtt

tccggcaccg

atgacgacct

gcgtacgtcg

aaggcgccga

acctgcatcg

aacaccgtcc

accttcaccg

aacatcggcg

ctcaacggcg

gaacttgaac

gctaccacgg

tcggcttect

cccaggcggce

ccggggtegyg

cccatcccta

ccggcgecceg

gcctcgtcte

gtgtgctcca

actcgacgct

acgcccacgt

gcctgtccga

tcgcccageg

gccacgagct

agtcgtacca

ccgcectgacce

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



tcaggcggaa

cggggtcccc

cgcgtcggac

gccggtgtceg

cgggaaggac

gtagccgacc

gtcgtgcgge

caccgactgc

<210> 45

<211> 269
<212> PRT
<213>

<400> 45

Met Arg Arg Ser Arg

1

Val Gly Cys Ala Leu

Ala Ala Ala Thr Gly

Streptomyces

ggagaagaag

gtcccegtet

gtggcccgca

tcgtgcgtcg

agcgtccgcec

tccgcgggceca

ggcggacagg

gctgcggggce

5

20

aaggagcgga

ccgtcteccegt

ccggactccg

tcaccaccac

accccggatc

gccgeccgac

cccccgagta

avermitilis

Ile Thr Ala

Thr Gly Ala

Tyr Val Ala

gggagacgag

cccggtcecceccecg

cacctccacg

gccgtecctgg

ggagaccgac

cgtgaacgtc

gtgggtgcgce

gagtgggagg

caagtcaccg

cgcacggcac

cgcgagcgct

ccgtccgegg

gccgtgaacg

gagcccacca

cceccgeccga

agaacgccac

tctcgaacgce

cgccgeccga

tcacccaccg

cgggtgcccg

cggtcacctc

Tyr Val Thr Ser Leu Leu Leu Ala

10

15

Ala Thr Ala Gln Ala Ser Pro Ala

25

30

Leu Gly Asp Ser Tyr Ser Ser Gly

1620

1680

1740

1800

1860

1920

1980

2000



Val

Ser

65

Phe

Asn

Ile

Leu

Tyr

145

Ile

Gly

50

Lys

Ser

Gln

Gly

Gln

130

Val

Ser

35

Ala

Ala

Phe

Leu

Gly

115

Ser

Asp

Thr

Gly

Tyr

Met

Gly

100

Asn

Asp

Ser

Lys

Ser

Pro

Ala

85

Thr

Asp

Ser

Thr

Ala

165

Tyr

Tyr

70

Cys

Leu

Ala

Ala

Leu

150

Pro

Leu

55

Leu

Ser

Asn

Gly

Cys

135

Pro

Ser

40

Ser

Trp

Gly

Ser

Phe

120

Leu

Gly

Ala

Ser

Gln

Ala

Ser

105

Ser

Ser

Gln

His

Ser

Ala

Arg

90

Thr

Asp

Arg

Leu

Val

170

Gly

Ala

75

Thr

Gly

Val

Ile

Asp

155

Ala

Asp

60

His

Gly

Leu

Met

Asn

140

Ser

Val

45

Cys

Ser

Asp

Val

Thr

125

Thr

Val

Leu

Lys

Pro

Val

Ser

110

Thr

Ala

Tyr

Gly

Arg

Ser

Leu

95

Leu

Cys

Lys

Thr

Tyr

175

Ser

Ser

80

Ala

Thr

Val

Ala

Ala

160

Pro



Arg Phe

Lys Arg

Ala Lys

210

Thr Phe

225

Leu Asp

Gln Ser

<210>
<211>
<212>

<213>

<400>

ccaccgccgg gtcggcggcg agtctcctgg cctcggtcecge ggagaggttg gccgtgtage

Tyr Lys

180

Ser Ala

195

Arg Ala

Thr Gly

Leu Leu

Gly Gly

260

46
1980

ADN

Leu

Ile

Ala

His

Asn

245

Tyr

Gly

Asn

Asp

Glu

230

Ile

Leu

Gly

Asp

His

215

Ile

Gly

Pro

Ser

Ala

200

Gly

Cys

Gln

Val

Streptomyces avermitilis

46

Cys

185

Ala

Phe

Ser

Ser

Met

265

Leu

Asp

Thr

Ser

Tyr

250

Asn

Ala

Tyr

Phe

Ser

235

His

Ser

Gly

Leu

Gly

220

Thr

Pro

Val

Leu

Asn

205

Asp

Trp

Thr

Ala

Ser

190

Ser

Val

Leu

Ala

Glu

Ala

Lys

His

Ala

255

Thr

Ile

Ser

Ser

240

Gly



cgttcagcgce

tgcccttgcet

ccttgatcgce

cgggcagtgce

tccggatcectt

cgcctgggtg

gcgtcgtgtt

agttgagacc

ggggcgaccc

gctggtacga

attacggcat

acggcgcagg

tcgtccggtg

aaggcctatc

tgctcgggcg

accggcctgg

ggcgccgaac

cgacgcggcc

ggtgggggag

ggtgaatccg

cttgctacgc

gggcgcacgg

ccgccctggg

ctgtcatgag

cggaaagtgc

cggttacggc

acgtgacctc

cgtccccage

tcggegecegyg

cgtacctctg

ctcgtacggg

tctccctcac

gtcttcttca

ttgaagccgg

ccggcggcga

cccacgaggg

agctgtgcca

ctgtgggggyg

ttgagtaaag

tctgacatga

cgagaagtct

agagatcctg

actcctcctc

cgccgcggcec

cagctacctc

gcaggccgcg

tgatgtcctg

catcggaggc

ccgtgccgece

tgcccttett

gcaccgtgcce

cgccggtcecge

tacgagggag

tgcgcgecgte

cctcggccat

gcacgcaatc

tggcatggac

ctaaagggag

gccgtcggcet

acgggctatg

agctccagceg

cattcaccct

gccaatcagce

aacgacgcgg

gtactcgttg

gagcgtgacg

ctcggccggg

cacggcggtt

tcctectcetg

atcacgcaca

ctacgggggt

aacggggccg

acttcctgtc

gttccatgag

gcgccctcac

tggccctecgg

gcgactgcaa

cgtcgttcag

tcggcaccct

gcttctccga

atcaggccct

atgtagctgce

gtggcctggg

atcgcggcga

ggcagcggcyg

cggccctgga

ggctcaaggg

tgagcacccc

aacacgcgta

acgttcccga

cggggcagcg

cgactcgtac

gcgcagttcg

tttcatggct

gaactcgtcc

cgtcatgacg

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



acctgtgtgce

gtcgactcca

ccgtcggcecc

ctcgcgggcce

agcgccatcg

ttcaccggcecc

atcggccagt

aacagcgtgg

gtgaaccgga

gcacggagtt

tcgttccgcet

tcgccgggaa

agcggtactc

cctgggeggt

ccttcacgga

tggagcccga

tccagtccga

ccctgceccecgg

atgtggccgt

tctcggagac

ccaagcgcgce

atgagatctg

cctaccaccc

cctgagctcc

agcggaggcec

ggacgtcgtyg

cgtgtcgtac

ggacagcgtc

cacctcgacc

gggcggcggyg

ctgggccgge

gctgtggtcg

cagcgcctgce

ccaactcgac

gctgggctac

caagcggtcc

cgccgaccac

ctccagcagce

gaccgcggcc

cacggcctga

ccgtccecgteg

cgcaccgggt

gtggtgacga

ttccagcccg

ggcacccggce

caggcaccgg

ggggtcgtcg

ccccecgecegt

ctctccecgea

agcgtgtaca

cccegcettet

gccatcaacg

ggcttcacct

acctggctgce

ggccagtccg

atttttaagg

gggtctccgt

cgcgcacctc

acacctgctt

gatccgggac

ccaccgtgaa

agtagtcggt

taccgccgcec

cggcgttgtc

tcaacacggc

cggcgatcag

acaaactggg

acgcggccga

tcggcgacgt

acagtctcga

gcggctatct

cctgaatttt

cgcacaggtc

gacggcgatc

ctgctgggtc

ctcgcceccttce

ggtcgeegtyg

gtgcacgccg

gccaccgceceg

gtcctcgggg

gaaggcgtac

cacgaaggcc

cggctcctgce

ctatctgaac

caagagcacc

cctgctgaac

gccggtcatg

taaggcgaag

accgagaacg

tcgttcgaga

tttccgcececge

ttggtcaccc

aacgtgggcg

gtgaccgtca

cctcccggag

gttttcgaac

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



<210>
<211>
<212>

<213>

<400>

Met Gly

Ile Pro

Pro Thr

Asp Trp

50

Asp Gly

65

Asn Tyr

Asp Tyr

47

372

PRT

Thermobifida

47

Ser Gly

Ala Leu

20

Gly Arg

35

Cys Leu

Glu Phe

Tyr Ala

Tyr Pro

100

Pro

Val

Glu

Gly

Leu

Leu

85

Gly

fusca

Arg

Leu

Thr

Val

Leu

70

Gly

Thr

Ala

Val

Leu

Pro

55

Leu

Asp

Ala

Ala

Thr

Trp

40

Val

Ser

Ser

Val

Thr

Ala

25

Arg

Asp

Pro

Tyr

Lys

105

Arg

10

Leu

Met

Ser

Val

Ser

90

Gly

Arg

Thr

Trp

Arg

Gln

75

Ser

Gly

Arg

Leu

Cys

Gly

60

Ala

Gly

Cys

Leu

Val

Glu

45

Gln

Ala

Asp

Trp

Phe

Leu

30

Ala

Pro

Thr

Gly

Arg

110

Leu

15

Ala

Thr

Ala

Trp

Ala

95

Ser

Gly

Val

Gln

Glu

Gly

80

Arg

Ala



Asn

Leu

Ala

145

Ser

Val

Cys

Thr

Ala

225

Ala

Ser

130

Ile

Leu

Leu

Thr

Thr

210

Arg

Tyr

115

Phe

Asp

Val

Lys

Asp

195

Phe

Ile

Pro

Leu

Glu

Thr

Thr

180

Gln

Glu

Leu

Glu

Ala

Val

Ile

165

Cys

Glu

Glu

Val

Leu

Cys

Gly

150

Gly

Met

Asp

Leu

Val

230

Val

Ser

135

Ser

Ile

Val

Ala

Ile

215

Gly

Ala

120

Gly

Gln

Gly

Arg

Ile

200

Ser

Tyr

Glu

Gln

Leu

Gly

Val

185

Arg

Glu

Pro

Ala

Arg

Asp

Asn

170

Pro

Lys

Val

Arg

Tyr

Gly

Trp

155

Asp

Leu

Arg

Arg

Ile

235

Asp

Tyr

140

Asn

Leu

Leu

Met

Thr

220

Phe

Phe

125

Ala

Ser

Gly

Asp

Ala

205

Arg

Pro

Ala

Met

Pro

Phe

Ser

190

Lys

Ala

Glu

Gly

Leu

His

Ser

175

Lys

Phe

Pro

Glu

His

Asp

Thr

160

Thr

Ala

Glu

Asp

Pro

240



Thr

Glu

His

Val

Pro

305

Val

Gly

Tyr

Gly

Thr

Asp

Asp

290

Trp

Asp

Glu

Ala

Ala

Ile

Glu

275

Val

Val

Arg

Arg

Thr

355

Tyr

Gln

260

Glu

Tyr

Asn

Ser

Val

340

Phe

Tyr

245

Glu

Ile

His

Gly

Thr

325

Ile

Ala

Thr

Phe

Ala

Ala

Val

310

Phe

Glu

Val

Leu

Asn

Ala

Leu

295

Gln

His

Gln

Val

Thr

Gln

Ser

280

Asp

Leu

Pro

Ile

Ala

360

Ala

Gln

265

Gly

Gly

Arg

Asn

Glu

345

Gly

Ser

250

Leu

Gly

His

Asp

Ala

330

Thr

Ala

Asn

Ala

Val

Glu

Leu

315

Ala

Gly

Thr

Gln

Glu

Gly

Ile

300

Ala

Gly

Pro

Val

Arg

Ala

Ser

285

Gly

Thr

His

Gly

Asp

365

Trp

Val

270

Val

Ser

Gly

Arg

Arg

350

Thr

Leu

255

Ala

Glu

Asp

Val

Ala

335

Pro

Leu

Asn

Val

Phe

Glu

Thr

320

Val

Leu

Ala



Gly Glu Val Gly

370
<210> 48
<211> 968
<212> ADN
<213>

<400> 48

ctgcagacac

ccggcaagat

gccgcttcte

cgatcgccaa

acccgaagta

actcgttcaa

acggttggaa

accgcatggt

agaacccgtc

acaacaagct

tcgagatcga

acgtggagaa

ccgcceccgec

gtactccaag

gaacggcccg

cgaggccgag

ccaggtcatt

gcccgacgac

cacggagcag

cctgaacggc

cgceccgcetec

gctcctcaac

caagcagttc

cccgtgctac

Thermobifida fusca

ttctcccgga

atgcgcggcet

gtctggctgg

gggggcgcga

aacaacctcg

ctggtcatcc

gacgccaagc

gcgaagcaga

cagaaggtcg

ctcgccecgge

gcggagatgce

gacggcggct

tcgtcatgtt

acctgccgtce

agcagctgac

ccgcagtcgce

actacgaggt

tgtgggtggg

gggtgcgcga

tcctgctgtt

tcgaggccgt

agctcgccec

tgcgcgaccc

acgtgtggaa

cggcgactcc

ctccccgecg

gaagcagttc

ctacaacaag

cacccagttc

cgccaacgac

cgccatctcg

caacctgccc

ctcgcacgtg

gacgggcatg

ccagaacttc

gccgttecgece

ctcagcgaca

tactacgagg

cccggcectga

atctcctgga

ttgcagaagg

tacctggcct

gacgcggcaa

gacctgggcc

tccgcectacce

gtcaagctgt

ggcctgagcg

acccggtceccg

60

120

180

240

300

360

420

480

540

600

660

720



tctcgaccga

acccgctcect

actgcgaggg

tctcggagceg

gaggatcc

<210> 49

<211>

<212> ADN

<213>

<400> 49

atgaaacaac

ttgctgcctc

atgtttggag

ccgtcaagcc

ctgacgaaac

gtcgcctata

gaagtcacac

gtcggcgcca

1044

ccggcagctg

ggcacaggcg

caagatgttc

cgccgcecacce

aaaaacggct

attctgcagc

atagcctgag

cgccgtatta

aatttccggg

acaaaatcag

agtttcttca

atgattatct

tcggccttcet

gtagcttcgce

tgggaccagg

ttcatcgaga

Aeromonas salmonicida

ttacgcccga

ttcagcagca

cgatacgggc

tgaaggccgce

actgacgatc

ctgggacccg

gaaagacagc

ggcgtatggce

cgccccagga

cgatggcccg

tccaccccac

cccagtacga

ttgctgacgc

gatacaagac

aaaatgtata

tttagcaatg

gctaatgaag

aaatatcagg

tttaaaccgg

tggaacacag

gcgcctggceg

ccgctcggece

caccgtggtc

gttcctcgcece

tgttatttgc

cggcgtttag

gcaaaatgag

gaccggtctg

cagaaggagg

tcatcaacaa

atgatctggt

aacaagatgc

atcgctggca

tcgcccectcea

cacgccgcecc

cactagtcta

gctcatcttc

ccggatcgtc

aggctatctt

gctggaacaa

agcaacagcg

cctggactat

catcctttgg

caaaagagtc

780

840

900

960

968

60

120

180

240

300

360

420

480



agagatgcca

ctgtttaacc

gcagtcagcc

gcaccgacgg

gatccgcaaa

tggaaaccgt

caagaaagac

gcaagaagat

ccgacaacag

tatgaatttc

<210> 50

<211>

<212> ADN

<213>

<400> 50

1005

tcagcgatgce

tgccggatct

atgtcagcgc

gaatggttaa

attttggcct

ttgccacaag

tggcaatcgc

cagcaagccc

ttgtccatgce

tggcccatgg

cgctaataga

gggacaaaat

ctatcataac

attgtttgaa

gagcgatgtc

aagcgtcagce

cggaaatccg

gctgaattgc

tgccctttca

ctga

Aeromonas hydrophila

atggtcctga

ccgagcgceca

aaactgctgc

attgacaaac

gaaaacccgt

acggatagac

cttttggcac

gaaggcaaaa

gaaagagcgg

acggcgccaa

gaagccaaaa

tgaacctggc

agtttgccga

gctatgatgg

aactgtcagc

aagcagttgc

tgttttggga

cgacgtttat

acaaatcctg

agtcgtcgaa

aagacaattg

aatgctgaga

cggatatgtc

gtttagcccg

ttcaccgatg

tcaggtccat

cgaaacacag

atgaaaaaat ggtttgtgtg tttattggga ttggtcgcgc tgacagttca ggcagccgac

agccgtccecg ccttcectcecececg gatcgtgatg tttggcgaca gcecctctccga taccggcaag

atgtacagca agatgcgcgg ttacctcccc tccagccccce cctactatga gggccgcttce

540

600

660

720

780

840

900

960

1020

1044

60

120

180



tccaacgggce

aacgaggcgg

tatcaggtca

aagccggacyg

aacacagagc

gtgctgaacg

tcggcccgcea

ctgctgctga

gacaagcagt

aacgcctgct

gacagccagc

ctggcccagg

ggcaagatgt

ccecgecgeca

<210> 51

<211> 1011

<212> ADN

ccgtctggcet

aaggcggacc

tcaacaacct

atctggtgat

aggatgccaa

gcgccaagga

gccagaaggt

acctggcacg

ttgccgagat

acggtggcag

tctccgectt

ccgtcgecag

tctgggatca

ccttcatcga

ggagcagctg

gaccgccgtg

ggactacgag

cctctgggtce

gcgggtgcge

gatactgctg

ggtcgaggcg

ccagctggcet

gctgcgtgat

ctatgtatgg

caacccgcag

ccccatggcet

ggtccacccc

gagccagtac

accaacgagt

gcttacaaca

gtcacccagt

ggcgccaacqg

gacgccatca

ttcaacctgc

gccagccatg

cccaccggcea

ccgcagaact

aagccgtttg

gagcgcctcg

gcccgcageg

accactgtcg

gagttcctcg

tcccgggect

agatctcctg

tcctgcaaaa

actatctggc

gcgatgcgge

cggatctggg

tctccgecta

tggtgaagct

tcggcctgag

cctcccgcag

ccatcgccgg

ccagcaccct

tgcacgccgce

cccac

gaccatagcc

gaatcccaag

agacagcttc

ctatggctgg

caaccgcatg

ccagaacccc

ccacaaccag

gttcgagatc

cgaccagagg

cgccagcacc

caacccgctg

caactgtgag

cctgagcgag

240

300

360

420

480

540

600

660

720

780

840

900

960

1005



<213>

<400> 51

atgaaaaaat

actcgccccg

atgtacagca

tccaacggac

aacgaagcgg

tatcaggtct

aagccggacg

aatacggagc

gtactgaacg

tcagcccgca

ctgctgctga

gacaagcaat

aacccctgcet

gaccgccagce

ctggcacagg

ggtttgtttg

ccttctceceg

agatgcgcgg

ccgtctggcet

aaggcggtgce

acaacaacct

atctggtgat

aggatgccaa

gtgccaagca

gtcagaaggt

acctggcacg

ttgccgagat

acgacggcgg

tctccgecett

ccgttgccag

Aeromonas salmonicida

tttattgggg

gatcgtgatg

ttacctcccc

ggagcagctg

cactgccgtg

ggactacgag

cctctgggtce

gcgagttcgce

gatactgctg

ggtcgaggcg

ccagctggcc

gctgcgtgat

ctatgtgtgg

cagtccgcag

tcctatggcec

ttgatcgcgce

ttcggcgaca

tccagcccge

accaagcagt

gcttacaaca

gtcacccagt

ggtgccaatg

gatgccatca

ttcaacctgc

gtcagccatg

cccaccggcea

ccgcagaact

aagccgtttg

gaacgcctceg

cgccgcageg

tgacagttca

gcctctccga

cctactatga

tccecgggtcet

agatctcctg

tcttgcagaa

actatctggc

gcgatgcggc

cggatctggg

tctccgcecta

tggtaaagct

tcggcectgag

ccacccgcag

ccatcgccgg

ccagccccct

ggcagccgac

taccggcaaa

gggccgtttce

gaccatcgcc

gaatcccaag

agacagcttc

atatggctgg

caaccgcatg

ccagaacccg

tcacaacaag

gttcgagatc

cgacgtcgag

cgtcagcacc

caacccgctg

caactgtgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ggcaagatgt tctgggatca ggtacacccg accactgtcg tgcacgcagc cctgagcgag

cgcgccgcca ccttcatcga gacccagtac gagttcctcg cccacggatg a

<210> 52
<211> 888
<212> ADN
<213>

<400> 52

atgccgaagc

gccctecggece

gactacgtcg

gccaacctgc

ggcgcccgcec

cagtacccgg

ctcaccatcg

gcgggtgtcc

gacgacgaga

gccagggctce

gccgacccgt

ctgcccttcg

tcaccgacgc

ccctcggcga

tctgtctgcg

tcacggacgt

gcgtcgcacc

gcggcaacga

tcagcggcgyg

tcgaggccaa

cccacgccag

cctgcttcct

Streptomyces coelicolor

ccgtgtcatg

caccgcccac

cagctacagc

ctcgacggcc

cacctgcggce

ccagttggac

caacagcacc

caagggcagc

cacgtacccc

ggtggcggcet

gaagctcccc

accgcgacag

gccgcecgeccyg

gccggcecteccg

aactaccccc

gccgcgcaga

gcgctcggca

ttcatcaacg

ccctgcaagg

gcgctcaagg

ctcggctacc

ctcgececgeeg

tcgccgeecgt

cccaggccac

gcgtcctgcecce

acgtcatcgce

ccgccgactt

ccggcacgga

ccatcacggc

acaggcacgg

aggcgctgcect

cgtggatcac

gtgacgtgcc

cggcacgctc

tccgaccctg

cgtcgacccc

ggacacgacg

cacgcgggcc

cctggtcacg

ctgcggcacyg

cacctccttc

cggcgtccge

ccecggecacce

ctacctgcgg

960

1011

60

120

180

240

300

360

420

480

540

600

660



gccatccagg

tacgtggact

tggatcgaac

gagcggcgca

<210> 53

<211> 888

<212> ADN

<213>

<400> 53

tcagtccagg

ggggtggacg

ggcctcgcag

ctcctcggeg

cacgtcaccg

gatccacggg

cagcgcctcc

gtgcctgtcc

cgtgatggcg

cacacctcaa

tctccggggt

cgctgctcectt

tggccgagca

ccgaggacgt

ggaacgaggc

gcgtcgtgge

gcccgcecgga

gcggcgaggyg

tagccgagag

ttgagcgcgg

ttgcaggggc

ttgatgaagg

cgacgcggtc

gtccgacggce

cgggcacagc

cacgatggac

Streptomyces coelicolor

ccatcgtgtg

tgtgcccgaa

cgtcggacac

ccgcgtegtt

ggagcttcag

ccgccaccct

ggtacgtgtt

tgcccttgcece

tgctgttgtc

cggcgggccg

cacgacgcct

ctcgttcccg

gtcctcggcece

ctcggccatg

gagcagcggt

cccggagaag

gaggtgtgcc

gaagcaggac

ggcgtgggga

ggcctcgatc

gccgetgagg

gttgccgcecg

ccgaggagac

gcgaggcccc

tccaccccaa

tggactga

cgccgctcegce

tcgatccagce

tccacgtagg

tggatggccc

gggtcggcgg

gccetggege

tcgtcgtcga

acacccgccg

atggtgagcg

cggagccacc

cggcacccgce

cgccctgggce

ccagggcgtt

gggtgccggg

tggctccggt

gcaggtaggg

tggccggggt

ggacgccgag

aggaggtgcc

tgccgcaggce

tgaccaggtc

720

780

840

888

60

120

180

240

300

360

420

480

540



cgtgccggtg

gtcggcggtce

gatgacgtgg

caggacgccg

ggcctgggcg

ggcggcgact

<210> 54

<211> 717

<212> ADN

<213>

<400> 54

atggattacg

aggcccattg

acgagaaaaa

aaaatacttc

ggtgccaacg

aatattcgtc

ccggggctag

ccgagcgcegt

tgcgcggcegce

gggtagttgg

gagccggcgce

ggcgcggcegt

gtcgcggtca

agaagtttct

aagatggcaa

tggatattct

ctgagatttt

atgcatgctc

aaatggtatc

tagatagaga

ccaactgggg

cgcaggtgac

ccgtcgageg

tgtagctgtc

gggcggtgge

tgacacggcg

Saccharomyces cerevisiae

gttatttggg

agatcagtat

tcaaagaggg

aaagcatgaa

agcaggtccc

tttgatgaag

gaagtgggaa

tgcgacgccc

gtccgtgagg

cagacagagc

gccgagggcyg

gtcggtgagg

aagggcaggc

gattccatta

gctcttggag

ttcaaagggt

tccaatattg

caaagtgtcc

tcttaccata

aaagaaaaat

gggtactggg

cgggcgcccecg

aggttggcgg

acgtagtcca

ccgagggcga

ttcggcat

ctgaatttgc

ccgcattagt

acacttctag

tcatggccac

ccctccecga

tccgtcectat

ctgaagaaat

cccgcgtgaa

tcgtgtccge

ggtcgacggg

gggtcggagt

gcgtgccgac

ttttaatact

caacgaatat

atgggcgttg

aatatttttg

atttatcgat

tataatagga

agctctcgga

600

660

720

780

840

888

60

120

180

240

300

360

420



tacttccgta

gaggaaaaag

tggcaacaac

gacgaattat

tacaaactga

<210> 55

<211>

<212> ADN

<213>

<400> 55

atgaacctgc

tgcgggggceg

gtggtgttcg

ggcggcggcea

ctgggcgtga

aaggccggct

ggccacaacg

tacgcggcca

1044

ccaacgagaa

ttccecttegt

tgctaacaga

tgaaggtcat

aagattggag

Ralstonia sp.

gtcaatggat

gtgggaccga

gcgacagcct

agttcaccac

cgctcacgec

gcttcgacta

gcggcgcggyg

gcaacaacac

ctttgccatt

ggctttgaat

tggactgcac

tgagacattc

agatgtgcta

gggcgccgcec

ccagagcggc

gagcgatatc

caacccgggce

ggcggtgatg

tgcgcagggc

ggcgctgacc

attcaacggc

tattccgatg

aaggcgtttc

ttttccggaa

tacccccaat

gatgatggat

acggctgccc

aatcccaatg

ggcacctaca

ccgatctggg

ggctacgcca

ggctcgegeg

tacccggttc

aataacgatg

ccttagcaaa

aacaggaagg

aagggtacaa

atcatcccaa

ctaacataat

ttgccttggg

tcgccaaggt

cccecegtege

ccgagaccgt

cctecegtgea

tgaccgatcc

agcagcagct

tcgtcttcgt

actagccaat

tggtgatgct

aatttttcat

aaacatgcag

gtcttga

cttggccgcecg

gcagcgcatg

gcaggcggtg

ggccgcgcaa

gaattgcccc

gaacggcatc

cgccaacttc

gctggccggce

480

540

600

660

717

60

120

180

240

300

360

420

480



agcaacgaca

gccattgcca

atgatcgcca

ccggacggeg

ttcaacacga

gcacaactga

cgggcctgcg

ttctgctcgg

ggcgtgcacc

ctggcggata

<210> 56

<211> 786
<212> ADN

<213>

<400> 56

ttttcttctg

cggcccaggt

agggtgcgac

tggcaagcgg

cgctgcaaag

ccgcggcgat

acgccaccaa

ccaacacgct

cgaccacggc

acgtcgcgca

gaccactgcg

gcagcaggcc

gcaggtctac

cacgaccggc

cgggctggcc

ccagaatggc

gatcaatgcc

ggtggcttcc

cggccatcgce

ctga

Streptomyces coelicolor

gcggccacca

gcgacggacc

gtgttcaacc

caggcgctgce

ggcacctcgg

gcctcecgtteg

ctggtgccga

ggtgcggacce

ctgatcgcca

gcggctcegg

tggtcggcta

tgcccgacag

tgcacgcgcect

cgcgcatcat

gcttcgccaa

gcgccggcegg

agagctacct

gcaacgtgct

cgtgacgccc

tgtcaaggac

cagcctgacg

ggtgggcacg

cgacttcaac

caccagcgcec

cagctcgctg

gttcgccgac

ggcgcgcctg

gtgatcgggt cgtacgtggc ggtgggggac agcttcaccg agggcgtcgg cgaccccggce

cccgacgggg cgttcgtcgg ctgggccgac cggctcgecg tactgctcge ggaccggcgce

cccgagggcg acttcacgta cacgaacctc gccgtgcgcecg gcaggctcct cgaccagatc

540

600

660

720

780

840

900

960

1020

1044

60

120

180



gtggcggaac

ggcggcaacg

ctggcggtgg

acccgggggyg

gtccgcgcecca

gtccaggacc

cgggtggcge

ccctggecgce

gcgcgcgagt

cacgtgacgg

gcctga

<210> 57

<211> 783
<212> ADN

<213>

<400> 57

aggtcccgceg

acatcatccg

ccgcgctgac

tgcccgtect

tcgccgaccg

gcagggcgtg

tgcgegeggyg

ccctgcecgece

acctggtgcc

ccaaggggac

ggtcgtcgga

gcccggeacce

cgccgeggcec

caagcacctg

ctacggctgce

ggacgccgac

gcaggccctg

gcgcggcacg

gtggatcggg

gctgtcgccg

Streptomyces coelicolor

ctcgcgcecccg

gatcccgacg

ggaaccgtcc

cgcggcaaga

ccggtgctcg

cggctgcacc

ggcctgcgeg

ctcgacgtcc

cgccggctgce

gacgccatca

acctcgtctc

aggtcgccga

tggtgaccac

tcgccacgta

acctgtggtc

tgtcgccgga

tccecggecga

ggcgcgacga

ggggcgagtce

agacgcggat

gttcgcggeg

gcggttcgag

cgggttcgac

caacgggcac

gctgcggagce

ggggcacacc

ccctgaccag

cgtgcactgg

gtcgggcgac

cgccgcggtg

atgcagacga accccgcgta caccagtctc gtcgccecgtcg gcgactcctt caccgagggce

atgtcggacc tgctgcccga cggctcctac cgtggctggg ccgacctcct cgccacccgg

240

300

360

420

480

540

600

660

720

780

786

60

120



atggcggccc

ggacagatcg

ctggtcggcg

ctgctgaccc

agtcccggtc

gccgtgatcg

cagtcgctgg

caccgccggyg

tggcacgcgc

gtccggttcg

tccggggacg

tga

<210> 58

<211> 1365
<212> ADN

<213>

<400> 58

gctcceceegg

tcgacgagca

ggctcaacga

aggccgtgga

gccagggtcc

acgacctggc

ccgaccctcg

tcgcggaggce

cgatcccggce

cccggcagea

gcctgccgge

cttccggtac

ggtggacgtg

cacgctgcgg

acggctcgcecc

ggtgctggag

cgggcggcac

gatgtgggac

ggtgtggcag

gacgccgccg

cctgctgceccc

caagcgcccg

Streptomyces coelicolor

gccaacctgg

gccgccgceca

cccaagtgcg

ccgcactgcg

cgcttccggce

ggcgccgtgg

gtggaccggce

tcgctcggece

ccggggtggg

tggataggcc

gacctgctgce

cggtgcgcgg

tgggagccga

acatggcccg

agcagctggt

cccgcatgga

tcgtcgacct

tgcacctgac

acgagcccga

tgacgcgcag

gcaggctgac

cctacgagga

gaagctgatc

cgtgatcacg

ggtgcgggac

gctgatgcgc

ggccctgttce

gtacggggcc

cgccgagggce

ggaccccgag

gaccgcggac

cgggcgctcg

cceccgcacgg

atgacccggg gtcgtgacgg gggtgcgggg gcgcccccca ccaagcaccg tgccctgcetce

180

240

300

360

420

480

540

600

660

720

780

783

60



gcggcgatcg

gacgacggca

gcccceccgegt

ccgggcaccg

gtcggcggca

gtcacacacg

accatgcgcecc

gtgatgagcg

tactccccca

ctggccgacg

tactggcgct

gcgttcggceg

accgacgtcc

tacagcgtcg

ccggccgaca

gtcaaggccg

gaccgcgacyg

tcaccctgat

gcagggacca

ccaccggtgce

agacgaccgg

c¢cggcgegeg

cctcgatcge

ggctcacctt

acaccgcccg

tccecgteccgg

gcgaccgcac

acctgaccgc

actccatcac

tcgccgcacg

tcaacgaggg

acccgagcgg

tcgtcgtcgt

ccatcctgac

agtggcgatc

cgcgctgcag

ctgggtgggc

cctggcgggce

gatcaccctc

cctggccgcece

cggcggcagce

cctcgccatc

gccggtgacc

ggcggacgtce

cctcgacgtg

cgacggcgcc

cctgcacgag

catcagcggce

actgagccgg

cctecggegtce

cggcctgcecge

tccgcggceca

gccggaggcc

gcctgggcca

cgctccgtge

tcgaacctgt

gggcccgaca

gcccgggtga

ccctacgggg

taccatccgce

accgccgtceg

ctgagccacg

cgctcgcaga

gcggcgggcyg

aaccggctec

ttccagcggg

aacgacgtcc

accctcgtcg

tatacgccgg

gtctcccacg

ccgcaccggce

gcaacgtcgt

acgggcagtc

ccgccgecge

tcatcccgge

cgaacgtcct

aggcccggca

cgtacaccac

aggccgacgg

gcgacgccaa

acggccggga

tgaccagcag

acgtgctgga

tgaacagccc

accgggcgca

agcgtccgceg

aggagacgcc

cgcggccgag

gcacacctcg

gccgctgacc

gatcgccgac

gggcggccag

ggtcaccacg

gaccagctac

ccccacgcecece

cacggtcgtg

ccaccgctgg

cacgccccge

gccggggcgyg

acgcaccaac

ggaactcgcc

cgcccgggga

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ctgcgggtcg

cgcgagacga

gtcgtcgact

tacgacagcg

atcgacctgg

<210> 59

<211>

<212> ADN

<213>

<400> 59

atgacgagca

ggcggcggca

ctggccagac

tacggcggca

tccacggcecg

tccgggceteg

gcgtgcetcgg

cccgacatct

1023

tcggcgceccac

tgcggcagga

tcgacaaggc

gcgaccacct

ccgcgctgaa

tgtcgagggc

tcggcctggce

gcagggtggg

ccctgcccac

ccgggcaggg

cggcggtgge

acgacctgga

gcgtgatcat

gatcacgccg

ggtcaacgag

cctgcgecgac

gcaccccggce

gggcgcggcg

Streptomyces coelicolor

gagggtggcg

gggagcggcg

ggtgggcacg

ggccggcegac

cgtgcaccgg

ggagcggcecg

ccggcaggtg

ggtcggcgcec

ttcggcggcet

gagatccgct

ccgtacgacc

gacaaggggt

ccggtcaagg

cggcggatcg

gcggteggte

ccgacccggg

ccgccgetge

gccgggcaga

gtgcggcetgg

gcgetggtge

aacgacgtca

acggcggcta

ccggccgggt

cgcgccggat

acgcgcgcat

cgtag

cggccggcegce

tggtggtggce

tgccgaacgc

ggctgatgat

cgccgggcecgce

ggtcggtcgce

tcgecgagec

cccaccggat

caccgaggcc

cttcgacacg

gcgctccgac

gggcgcggte

ggcgtacgge

cgaggtgcag

gcagggactg

gctgggcgac

gctgctggcg

ccagccgggg

ggaccgggtg

gccggcgacce

1140

1200

1260

1320

1365

60

120

180

240

300

360

420

480



cgctcggtgce

gtggtcggca

ctggccecggce

ggcgggcgcea

gagctcttcg

gcggtactgc

gacgcgctgc

gaggcgggta

ctgaagcgcc

tga

<210> 60

<211> 0918
<212> ADN

<213>

<400> 60

ggcacctgtc

cctgtccgga

gggcctcacg

cggtgtcgcect

gccccgacaa

cctcggtgtg

gccgcecgaggyg

cggaggtcgc

ggagacggcg

ctcggcggta

cctgggcacg

gcagctcgcg

gggcgacctg

ctaccacccc

cgccgcgcetce

cttcctgeccg

cgccgccatg

tcgggtgtcg

Streptomyces coelicolor

cggcggctgce

atcgagcggg

gcggcacaga

ctgggtccgg

tccgccgagg

ggcctgtggce

gtggcgcgeg

cctacggggc

gaggcggaac

gcacggccgg

tgcggcagcc

ccatcggcgce

agttcgcgceca

ggtacgccac

cggccgacga

c¢ggcggcgga

ctcgggggcec

cgtccagccc

tgcggaggtyg

gctgegetgg

cgtcgagcag

gaacccgcgg

ggccgcgatg

ggagcacccg

ggcggcgtcce

ctgggcgctg

gtccggcegtt

atgggtcgag ggacggacca gcggacgcgg tacggccgtc gccgggcgcg tgtcgegcetce

gccgceectga ccgeccgecgt cctgggegtg ggcgtggegg gectgcgactce cgtgggcegge

gactcacccg ctccttccgg cagcccecgtcg aagcggacga ggacggcgcc cgcctgggac

540

600

660

720

780

840

900

960

1020

1023

60

120

180



accagcccgg

gcggtgctgt

tcgctggceccg

gtcaccgggg

ccggagetgg

atgacgccgg

aagctcccca

cagggccgca

ctgggcgacg

cgggtggcgg

agcgacgacg

tggttccacc

accgcgaaga

<210> 61

<211>

<212> ADN

<213>

1068

cgtccgtcgce

cggactgccc

tacggctgct

cccggatggce

tggcggtgat

tggcggactt

aggcgcaggt

ccaacccgcet

cggactccct

actacaacga

gcgcggtgca

cgagtgtgga

atccctga

cgccgtgggce

ggaggtgtcg

ggggaaggcg

ggacctgacc

ggccggggcyg

ccgggcgcag

gtacgtgtcg

gggcaagcag

ggactcggeg

ggtgctgcgg

cgagttccgg

cggccaggcc

Streptomyces rimosus

gactccatca

tgggcgaccg

gacgcggcecg

gctcaggtga

aacgacgcgt

ttcgaggagg

agcatcccgg

gtgtggaagc

gcgaccctgce

gaggtctgceg

ttcggcacgg

cggctggcgg

cgcgcggcett

gcagcagcgc

agcacagctg

cgcgggcggce

gccggtccac

cgatggccac

acctcaagcg

tcggcctgtg

ggcgcaacac

cgaaggaccg

accagttgag

agatcgccta

cgacgcctgt

gaaggtcgac

gaactacgcg

gcagcgcgag

gacctcggcg

cctgcgcaag

gctctggtcc

cccgtcgatg

ggtgcgcgac

gcggtgccgce

ccactgggac

ccgcgcggte

240

300

360

420

480

540

600

660

720

780

840

900

918



<400> 61

ttcatcacaa

gacaagcctt

gggaggttcc

ggcgctcgceg

ctacgtggcc

cagtggctcc

cggtacgcgg

gcagctgacc

cgcgggcettce

gcggatcgcc

ctacgacgcc

cttctacaag

caacgccgcec

cgccttcggg

gctgcacagce

caagggctac

cgatgtcaca

cccgtgacga

atgagactgt

ctcttcggcg

ctcggcgact

tgtaagcgca

ttcaacttca

ccggtcaact

gccgacacca

aaggcgcgceg

atcgacagcc

ctgggcggca

gccgacgaca

gacgtcaaca

gtcacccttc

ctgccegtec

acaccggcca

aagggtcctg

cccgacgcegce

cgagcgccgce

cctactcctc

gcaccaagtc

ccgcctgttce

ccggcaccga

tgaccacctg

cctacatcca

gggcccecge

gctgcgccgt

tcaacgccgt

cgaccttcgce

ccgtggagaa

tgaactccgce

tccgggtcat

ctacatcaga

ggccacggcg

cgtgtccgcecg

gggggtcggce

ctacccggcc

gggcgcccgce

cctggtcagc

caacctccag

gcagacgctg

agcccaggtc

cggtctcteg

caccgccaag

cgggcacgag

ctcctaccac

cacctgatct

ccctgatcgt

aatgacagaa

tccgcgcectcece

ccgcgaatcc

gcgggcagcect

ctgtgggccg

acaggagacg

attaccatcg

ggcgagagcg

cccgceccagce

gtcgtcctgg

gagaagtccc

cgcgcecgecg

ctgtgctccg

cccacggcca

cgcggctact

gggaatgggt

atcctgctca

tcctcaccce

aggccaccga

acgacagcag

cctcgcacac

tgctggccaa

gcggcaacga

cgtgcctggce

tggaccaggt

gctacccgcg

gcgcggccat

accacggctt

gcgccccectg

acggacagtc

ccgccectga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cgaagtcccg cccccgggcg gggcttcecgece gtaggtgcecge gtaccgceccgt cgcccgtcege

gccggtggcec ccgccgtacg tgccgccgcecc cccggacgcg gtcggttce

<210> 62
<211> 1008
<212> ADN
<213>

<400> 62

atgaaaaaat

agtcgccccg

atgtacagca

tccaacggac

aacgaagcgg

tatcaggtca

aagccggacyg

aacacggagc

gtactgaacg

tcagctcgca

ctgctgctga

ggtttgtgtg

ccttttceceg

agatgcgcgg

ccgtctggcet

aaggcggtgc

tcaacaacct

atctggtgat

aggatgccaa

gtgccaagca

gtcagaaggt

acctggcacg

Aeromonas hydrophila

tttattggga

gatcgtgatg

ttacctcccce

ggagcagctg

cactgccgtg

ggactacgag

cctctgggtce

gcgggttcge

gatactgctg

ggtcgaggcg

ccagctggcc

ttggtcgcgce

ttcggcgaca

tccagcccgce

accaaacagt

gcttacaaca

gtcacccagt

ggtgccaatg

gatgccatca

ttcaacctgc

gtcagccatg

cccaccggcea

tgacagttca

gcctctccga

cctactatga

tcccgggtcet

agatctcctg

tcttgcagaa

actatctggc

gcgatgcgge

cggatctggg

tctccgecta

tggtaaagct

ggcagccgac

taccggcaaa

gggccgttte

gaccatcgcc

gaatcccaag

agacagcttc

ctatggctgg

caaccgcatg

ccagaacccg

tcacaaccag

gttcgagatc

1020

1068

60

120

180

240

300

360

420

480

540

600

660



gacaagcaat

aacccctgcect

gaccgccagce

ctggcacagg

ggcaagatgt

cgcgccgeca

<210> 63

<211>

<212> ADN

<213>

<400> 63

atgaaaaaat

actcgccccg

atgtacagca

tccaacggac

aacgaagcgg

tatcaggtca

aagccggacyg

1011

ttgccgagat

acgacggcgg

tctccgecectt

ccgttgccag

tctgggatca

ccttcatcgce

ggtttgtttg

ccttctecceg

agatgcgcgg

ccgtctggcet

aaggcggtgce

tcaacaacct

atctggtgat

gctgcgtgat

ctatgtgtgg

cagtccgcag

tcctatggcec

ggtacacccg

gaaccagtac

Aeromonas salmonicida subsp.

tttattgggg

gatcgtgatg

ttacctcccc

ggagcagctg

cactgccgtg

ggactacgag

cctectgggtce

ccgcagaact

aagccgtttg

gaacgcctcg

cgccgcageg

accactgtcg

gagttcctcg

ttgatcgcgce

ttcggcgaca

tccagcccge

accaagcagt

gcttacaaca

gtcacccagt

ggtgccaatg

tcggcctgag

ccacccgcag

ccatcgccgg

ccagccccct

tgcacgcagc

cccactga

Salmonicida

tgacagttca

gcctctccga

cctactatga

tcccgggtcet

agatctcctg

tcttgcagaa

actatctggce

cgacgtcgag

cgtcagcacc

caacccgctg

caactgtgag

cctgagcgag

ggcagccgac

taccggcaaa

gggccgtttc

gaccatcgcc

gaatcccaag

agacagcttc

atatggctgg

720

780

840

900

960

1008

60

120

180

240

300

360

420



aatacggagc

gtactgaacg

tcagcccgca

ctgctgctga

gacaagcaat

aacccctgcet

gaccgccagce

ctggcacagg

ggcaagatgt

cgcgccgceca

<210> 64

<211> 51

<212> ADN

<213>

<220>

<223>

<400> 64

aggatgccaa

gtgccaagca

gtcagaaggt

acctggcacg

ttgccgagat

acgacggcgg

tctccgecett

ccgttgccag

tctgggatca

ccttcatcga

gcgagttcgce

gatactgctg

ggtcgaggcg

ccagctggcc

gctgcgtgat

ctatgtgtgg

cagtccgcag

tcctatggcece

ggtacacccg

gacccagtac

Secuencia artificial

gatgccatca

ttcaacctgc

gtcagccatg

cccaccggca

ccgcagaact

aagccgtttg

gaacgcctcg

cgccgcagceg

accactgtcg

gagttcctcg

Secuencia terminadora de alfa-amilasa

gcgatgcggce

cggatctggg

tctccgcecta

tggtaaagct

tcggcctgag

ccacccgcag

ccatcgccgg

ccagccccect

tgcacgcagc

cccacggatg

caaccgcatg

ccagaacccg

tcacaacaag

gttcgagatc

cgacgtcgag

cgtcagcacc

caacccgctg

caactgtgag

cctgagcgag

cgggacttac cgaaagaaac catcaatgat ggtttctttt ttgttcataa a

480

540

600

660

720

780

840

900

960

1011

51



<210> 65

<211> 59

<212> ADN

<213> Secuencia artificial

<220>

<223> Secuencia terminadora de alcalino proteasa

<400> 65

caagactaaa gaccgttcgc ccgtttttgc aataagcggg cgaatcttac ataaaaata 59
<210> 66

<211> o6l

<212> ADN

<213> Secuencia artificial

<220>

<223> Secuencia terminadora especifica de &acido glutémico

<400> 66

acggccgtta gatgtgacag cccgttccaa aaggaagcgg gctgtcttcg tgtattattg 60
t 61
<210> 67

<211> 54

<212> ADN

<213> Secuencia artificial

<220>

<223>

Secuencia terminadora de levanasa



<400>

67

tcttttaaag gaaaggctgg aatgcccggc attccagcca catgatcatc gttt

<210>

<211>

<212>

<213>

<400>

Ala Asp

Leu Ser

Ser Ser

Leu Glu

50

Ala Glu

65

Pro Lys

68

280

PRT

Aeromonas salmonicida

68

Thr

Asp

Pro

35

Gln

Gly

Tyr

Arg

Thr

20

Pro

Leu

Gly

Gln

Pro

Gly

Tyr

Thr

Ala

Val

Ala

Lys

Tyr

Lys

Thr

70

Ile

Phe

Met

Glu

Gln

55

Ala

Asn

Ser

Tyr

Gly

40

Phe

Val

Asn

Arg

Ser

25

Arg

Pro

Ala

Leu

Ile

10

Lys

Phe

Gly

Tyr

Asp

Val

Met

Ser

Leu

Asn

75

Tyr

Met

Arg

Asn

Thr

60

Lys

Glu

Phe

Gly

Gly

45

Ile

Ile

Val

Gly

Tyr

30

Pro

Ala

Ser

Thr

Asp

15

Leu

Val

Asn

Trp

Gln

Ser

Pro

Trp

Glu

Asp

80

Phe



Leu

Gly

Lys

Asn

145

Asn

Ser

Pro

Met

Gln

Ala

Arg

130

Gly

Pro

Ala

Thr

Leu

210

Lys

Asn

115

Val

Ala

Ser

Tyr

Gly

195

Arg

Asp

100

Asp

Arg

Lys

Ala

His

180

Met

Asp

85

Ser

Tyr

Asp

Gln

Arg

165

Asn

Val

Pro

Phe

Leu

Ala

Ile

150

Ser

Lys

Lys

Gln

Lys

Ala

Ile

135

Leu

Gln

Leu

Leu

Asn

215

Pro

Tyr

120

Ser

Leu

Lys

Leu

Phe

200

Phe

Asp

105

Gly

Asp

Phe

Val

Leu

185

Glu

Gly

90

Asp

Trp

Ala

Asn

Val

170

Asn

Ile

Leu

Leu

Asn

Ala

Leu

155

Glu

Leu

Asp

Ser

Val

Thr

Asn

140

Pro

Ala

Ala

Lys

Asp

220

Ile

Glu

125

Arg

Asp

Val

Arg

Gln

205

Val

Leu

110

Gln

Met

Leu

Ser

Gln

190

Phe

Glu

95

Trp

Asp

Val

Gly

His

175

Leu

Ala

Asn

Val

Ala

Leu

Gln

160

Val

Ala

Glu

Pro



Cys Tyr

225

Leu Asn

Val Val

Gln Tyr

<210>
<211>
<212>

<213>

<220>

<223>

<220>
<221>
<222>

<223>

Asp Gly Gly Tyr Val Trp Lys Pro Phe Arg Ser Ala Ser Pro

230 235 240

Cys Glu Gly Lys Met Phe Trp Asp Gln Val His Pro Thr Thr

245 250 255

His Ala Ala Leu Ser Glu Arg Ala Ala Thr Phe Ile Glu Thr

260 265 270

Glu Phe Leu Ala His Gly
275 280
69

4

PRT

Secuencia artificial

Motivo de secuencia de aminoacidos

MISC7CARACTERiSTICA
(4) .. (4)
Xaa may be Leu, Ala, Val, Ile, Phe, Tyr, His, Gln, Thr, Asn, Met,

or Ser.



<400> 69

Gly Asp Ser Xaa

1

<210> 170
<211> 5
<212> PRT

<213> Secuencia artificial

<220>

<223> Motivo péptido

<400> 70

Gly Gly Asn Asp Ala

1 5
<210> 71
<211> 5

<212> PRT

<213> Secuencia artificial

<220>

<223> Motivo péptido

<400> 71

Gly Gly Asn Asp Leu

1 5



<210> 72
<211> 5
<212> PRT

<213> Secuencia artificial

<220>

<223> Motivo péptido

<220>
<221> misc_caracteristica
<222>  (5)..(5)

<223> Xaa puede ser cualquier aminoadcido de origen natural

<400> 72

Gly Gly Asn Asp Xaa

1 5
<210> 73

<211> 8

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 73

Met Arg Arg Ser Arg Phe Leu Ala

1 5



<210> 74

<211> 8

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 74

Ala Leu Ile Leu Leu Thr Leu Ala

1 5
<210> 75
<211> 5

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 175

Ala Arg Ala Ala Pro

1 5
<210> 76
<211> 11

<212> PRT



<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 76

Tyr Val Ala Leu Gly Asp Ser Tyr Ser Ser Gly

1 5 10
<210> 77

<211> 5

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 77

Gly Ala Gly Ser Tyr

1 5
<210> 78

<211> 4

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso



<400> 78

Ser Ser Gly Asp

1

<210> 79

<211> 15

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 79

Arg Ser Thr Lys Ala Tyr Pro Ala Leu Trp Ala Ala Ala His Ala

1 5 10 15
<210> 80
<211> 5

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 80

Ser Ser Phe Ser Phe

1 5



<210> 81
<211> 12
<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 81

Ala Cys Ser Gly Ala Arg Thr Tyr Asp Val Leu Ala

1 5 10
<210> 82

<211> 15

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 82

Leu Val Ser Ile Thr Ile Gly Gly Asn Asp Ala Gly Phe Ala Asp

1 5 10 15
<210> 83

<211> 6

<212> PRT

<213> Secuencia artificial



<220>

<223> Secuencia consenso

<400> 83

Met Thr Thr Cys Val Leu

1 5
<210> 84

<211> o6

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 84

Ser Asp Ser Ala Cys Leu

1 5
<210> 85

<211> 4

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 85



Thr Leu Pro Ala

1

<210> 86
<211> 9
<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 86

Arg Leu Asp Ser Val Tyr Ser Ala Ile

1 5
<210> 87
<211> 4

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 87

Thr Arg Ala Pro

1



<210> 88
<211> 12
<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 88

Ala Arg Val Vval Val Leu Gly Tyr Pro Arg Ile Tyr

1 5 10
<210> 89
<211> 4

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 89

Leu Gly Leu Ser

1

<210> 90
<211> 11
<212> PRT

<213> Secuencia artificial



<220>

<223> Secuencia consenso

<400> 90

Thr Lys Arg Ala Ala Ile Asn Asp Ala Ala Asp

1 5 10
<210> 91

<211> 12

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 091

Leu Asn Ser Val Ile Ala Lys Arg Ala Ala Asp His

1 5 10
<210> 92

<211> 7

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 92



Gly Phe Thr Phe Gly Asp Val

1 5
<210> 93

<211> 7

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 93

Gly His Glu Leu Cys Ser Ala

1 5
<210> 94
<211> 9

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 94

Pro Trp Leu His Ser Leu Thr Leu Pro

1 5

<210> 95



<211> 6
<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 95

Ser Tyr His Pro Thr Ala

1 5
<210> 96
<211> 13

<212> PRT

<213> Secuencia artificial

<220>

<223> Secuencia consenso

<400> 96

Gly His Ala Ala Gly Tyr Leu Pro Val Leu Asn Ser Ile

1 5 10

<210> 97
<211> 1225
<212> ADN

<213> Secuencia artificial

<220>



<223>

<400> 97

gcttttcttt

tacaatatca

ttacgcccga

ttcagcagca

cgatacgggc

tgaaggccgce

actgacgatc

ctgggacccg

gaaagacagc

ggcgtatgge

cgctaataga

gggacaaaat

ctatcataac

attgtttgaa

gagcgatgtc

tggaagaaaa

tatgtttcac

ttgctgacgc

gatacaagac

aaaatgtata

tttagcaatg

gctaatgaag

aaatatcagg

tttaaaccgg

tggaacacag

atggtcctga

ccgagcgceca

aaactgctgc

attgacaaac

gaaaacccgt

tatagggaaa

attgaaaggg

tgttatttgc

cggcgtttag

gcaaaatgag

gaccggtctg

cagaaggagg

tcatcaacaa

atgatctggt

aacaagatgc

acggcgccaa

gaagccaaaa

tgaacctggc

agtttgccga

gctatgatgg

atggtacttg

gaggagaatc

gctcatcttc

ccggatcgtce

aggctatctt

gctggaacaa

agcaacagcg

cctggactat

catcctttgg

caaaagagtc

acaaatcctg

agtcgtcgaa

aagacaattg

aatgctgaga

cggatatgtc

ttaaaaattc

atgaaacaac

ttgctgcctc

atgtttggag

ccgtcaagcc

ctgacgaaac

gtcgcctata

gaagtcacac

gtcggcgcca

agagatgcca

ctgtttaacc

gcagtcagcc

gcaccgacgg

gatccgcaaa

tggaaaccgt

ggaatattta

aaaaacggct

attctgcagce

atagcctgag

cgccgtatta

aatttccggg

acaaaatcag

agtttcttca

atgattatct

tcagcgatgc

tgccggatct

atgtcagcgce

gaatggttaa

attttggcct

ttgccacaag

Secuencia del inserto de XhoI que contiene el gen precursor LAT-KLM3'

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



aagcgtcagce

cggaaatccg

gctgaattgc

tgccctttca

ctgagttaac

acaaggtaaa

<210> 98

<211> 347
<212> PRT

<213>

<220>

<223>

<400> 98

acggatagac

cttttggcac

gaaggcaaaa

gaaagagcgg

agaggacgga

ggataaaacc

aactgtcagc

aagcagttgc

tgttttggga

cgacgtttat

tttcctgaag

tcgag

Secuencia artificial

Secuencia del inserto de

Met Lys Gln Gln Lys Arg Leu Tyr

1

5

Ala Leu Ile Phe Leu Leu Pro His

20

Arg Pro Ala Phe Ser Arg Ile Val

35

40

gtttagcccg

ttcaccgatg

tcaggtccat

cgaaacacag

gaaatccgtt

XhoI que contiene el gen precursor LAT-KLM3'

caagaaagac

gcaagaagat

ccgacaacag

tatgaatttc

tttttatttt

tggcaatcgc

cagcaagccc

ttgtccatgce

tggcccatgg

aagcttggag

Ala Arg Leu Leu Thr Leu Leu Phe

10

15

Ser Ala Ala Ser Ala Ala Asp Thr

25

30

Met Phe Gly Asp Ser Leu Ser Asp

45

960

1020

1080

1140

1200

1225



Thr

Pro

65

Leu

Gly

Gln

Asp

Asp

145

Arg

Gly

50

Tyr

Thr

Ala

Val

Ser

130

Tyr

Asp

Lys

Tyr

Lys

Thr

Ile

115

Phe

Leu

Ala

Met

Glu

Gln

Ala

100

Asn

Lys

Ala

Ile

Tyr

Gly

Phe

85

Val

Asn

Pro

Tyr

Ser

165

Ser

Arg

70

Pro

Ala

Leu

Asp

Gly

150

Asp

Lys

55

Phe

Gly

Tyr

Asp

Asp

135

Trp

Ala

Met

Ser

Leu

Asn

Tyr

120

Leu

Asn

Ala

Arg

Asn

Thr

Lys

105

Glu

Val

Thr

Asn

Gly

Gly

Ile

90

Ile

Val

Ile

Glu

Arg

170

Tyr

Pro

75

Ala

Ser

Thr

Leu

Gln

155

Met

Leu

60

Val

Asn

Trp

Gln

Trp

140

Asp

Val

Pro

Trp

Glu

Asp

Phe

125

Val

Ala

Leu

Ser

Leu

Ala

Pro

110

Leu

Gly

Lys

Asn

Ser

Glu

Glu

95

Lys

Gln

Ala

Arg

Gly

175

Pro

Gln

80

Gly

Tyr

Lys

Asn

Val

160

Ala



Lys

Ala

His

Met

225

Asp

Gly

Arg

Asn

Gln

Arg

Asn

210

Val

Pro

Gly

Gln

Pro

290

Ile

Ser

195

Lys

Lys

Gln

Tyr

Leu

275

Leu

Leu

180

Gln

Leu

Leu

Asn

Val

260

Ser

Leu

Leu

Lys

Leu

Phe

Phe

245

Trp

Ala

Ala

Phe

Val

Leu

Glu

230

Gly

Lys

Phe

Gln

Asn

Val

Asn

215

Ile

Leu

Pro

Ser

Ala

295

Leu

Glu

200

Leu

Asp

Ser

Phe

Pro

280

Val

Pro

185

Ala

Ala

Lys

Asp

Ala

265

Gln

Ala

Asp

Val

Arg

Gln

Val

250

Thr

Glu

Ser

Leu

Ser

Gln

Phe

235

Glu

Arg

Arg

Pro

Gly

His

Leu

220

Ala

Asn

Ser

Leu

Met

300

Gln

Val

205

Ala

Glu

Pro

Val

Ala

285

Ala

Asn

190

Ser

Pro

Met

Cys

Ser

270

Ile

Arg

Pro

Ala

Thr

Leu

Tyr

255

Thr

Ala

Arg

Ser

Tyr

Gly

Arg

240

Asp

Asp

Gly

Ser



Ala Ser Pro Leu

305

Pro Thr Thr Val

Ile Glu Thr Gln

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

99

99

100

100

101

101

102

102

103

340

Asn

Val

325

Tyr

Cys

310

His

Glu

Glu Gly Lys

Ala Ala Leu

Phe Leu Ala

345

Met

Ser

330

His

Phe Trp Asp Gln Val His

315

320

Glu Arg Ala Ala Thr Phe

Gly

335



<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

103

104

104

105

105

106

106

107

107

108

108

109

109



<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

<400>

000

<210>

110

110

111

111

112

112

113

113

114

114

115

115

116



<400> 116

000
<210> 117
<400> 117
000
<210> 118
<400> 118
000
<210> 119
<211> 56

<212> ADN

<213> Secuencia artificial

<220>

<223> Secuencia terminadora de subtilisina E

<400> 119

gctgacaaat aaaaagaagc aggtatggag gaacctgctt ctttttacta ttattg

<210> 120
<211> 954
<212> ADN

<213> Aeromonas salmonicida

<400> 120

gacactcgcc ccgccttcecte ccggatcgtg atgttcggcg acagcctctce cgataccggce



aaaatgtaca

ttctccaacg

gccaacgaag

aagtatcagg

ttcaagccgg

tggaatacgg

atggtactga

ccgtcagccc

aagctgctgce

atcgacaagc

gagaacccct

accgaccgcc

ctgctggcac

gagggcaaga

gagcgcgcecg

<210> 121

<211> 279

gcaagatgcg

gacccgtctg

cggaaggcgg

tcatcaacaa

acgatctggt

agcaggatgc

acggtgccaa

gcagtcagaa

tgaacctggc

aatttgccga

gctacgacgg

agctctccgce

aggccgttge

tgttctggga

ccaccttcat

cggttacctc

gctggagcag

tgccactgcc

cctggactac

gatcctctgg

caagcgagtt

gcagatactg

ggtggtcgag

acgccagctg

gatgctgcgt

cggctatgtg

cttcagtccg

cagtcctatg

tcaggtacac

cgagacccag

ccctccagcece

ctgaccaagc

gtggcttaca

gaggtcaccc

gtcggtgcca

cgcgatgcca

ctgttcaacc

gcggtcagcc

gcccccaccg

gatccgcaga

tggaagccgt

caggaacgcc

gcccgecgcea

ccgaccactg

tacgagttcc

cgccctacta

agttcccggg

acaagatctc

agttcttgca

atgactatct

tcagcgatgc

tgccggatct

atgtctccgce

gcatggtaaa

acttcggcecct

ttgccacccg

tcgccatcgce

gcgccagcecc

tcgtgcacgce

tcgeccacgg

tgagggccgt

tctgaccatc

ctgggacccc

gaaagacagc

ggcatatggc

ggccaaccgc

gggccagaac

ctatcacaac

gctgttcgag

gagcgacgtc

cagcgtcagc

cggcaacccg

cctcaactgt

agccctgage

atga

120

180

240

300

360

420

480

540

600

660

720

780

840

900

954



<212>

<213>

<400>

Ala

Leu

Ser

Leu

Ala

65

Pro

Leu

Asp

Ser

Ser

Glu

50

Glu

Lys

Gln

PRT

121

Thr

Asp

Pro

35

Gln

Gly

Tyr

Lys

Arg

Thr

20

Pro

Leu

Gly

Gln

Asp

100

Pro

Gly

Tyr

Thr

Ala

Val

85

Ser

Ala

Lys

Tyr

Lys

Thr

70

Ile

Phe

Aeromonas salmonicida

Phe

Met

Glu

Gln

55

Ala

Asn

Lys

Ser

Tyr

Gly

40

Phe

Val

Asn

Pro

Arg

Ser

25

Arg

Pro

Ala

Leu

Asp

105

Ile

10

Lys

Phe

Gly

Tyr

Asp

90

Asp

Val

Met

Ser

Leu

Asn

75

Tyr

Leu

Met

Arg

Asn

Thr

60

Lys

Glu

Val

Phe

Gly

Gly

45

Ile

Ile

Val

Ile

Gly

Tyr

30

Pro

Ala

Ser

Thr

Leu

110

Asp

15

Leu

Val

Asn

Trp

Gln

95

Trp

Ser

Pro

Trp

Glu

Asp

80

Phe

Val



Gly

Lys

Asn

145

Asn

Ser

Pro

Met

Cys

225

Asn

Ala

Arg

130

Gly

Pro

Ala

Thr

Leu

210

Tyr

Cys

Asn

115

Val

Ala

Ser

Tyr

Gly

195

Arg

Asp

Glu

Asp

Arg

Lys

Ala

His

180

Met

Asp

Gly

Gly

Tyr

Asp

Gln

Arg

165

Asn

Val

Pro

Gly

Lys

Leu

Ala

Ile

150

Ser

Lys

Lys

Gln

Tyr

230

Met

Ala

Ile

135

Leu

Gln

Leu

Leu

Asn

215

Val

Phe

Tyr

120

Ser

Leu

Lys

Leu

Phe

200

Phe

Trp

Trp

Gly

Asp

Phe

Val

Leu

185

Glu

Gly

Lys

Asp

Trp

Ala

Asn

Val

170

Asn

Ile

Leu

Pro

Gln

Asn

Ala

Leu

155

Glu

Leu

Asp

Ser

Phe

235

Val

Thr

Asn

140

Pro

Ala

Ala

Lys

Asp

220

Ser

His

Glu

125

Arg

Asp

Val

Arg

Gln

205

Val

Ala

Pro

Gln

Met

Leu

Ser

Gln

190

Phe

Glu

Ser

Thr

Asp

Val

Gly

His

175

Leu

Ala

Asn

Pro

Thr

Ala

Leu

Gln

160

Val

Ala

Glu

Pro

Leu

240

Val



245

250

255

Val His Ala Ala Leu Ser Glu Arg Ala Ala Thr Phe Ile Glu Thr Gln

Tyr Glu Phe Leu Ala His Gly

<210>

<211>

<212>

<213>

<400>

Ala Asp

Leu Ser

Ser Ser

Leu Glu

50

275

122

278

PRT

Aeromonas salmonicida

122

Thr

Asp

Pro

35

Gln

260

Arg

Thr

20

Pro

Leu

Pro

Gly

Tyr

Thr

Ala

Lys

Tyr

Lys

Phe

Met

Glu

Gln

55

Ser

Tyr

Gly

40

Phe

265

Arg

Ser

25

Arg

Pro

Ile Val

10

Lys Met

Phe Ser

Gly Leu

Met

Arg

Asn

Thr

60

Phe

Gly

Gly

45

Ile

270

Gly

Tyr

30

Pro

Ala

Asp Ser

15

Leu Pro

Val Trp

Asn Glu



Ala

65

Pro

Leu

Gly

Lys

Asn

145

Asn

Ser

Glu

Lys

Gln

Ala

Arg

130

Gly

Pro

Ala

Gly

Tyr

Lys

Asn

115

Val

Ala

Ser

Tyr

Gly

Gln

Asp

100

Asp

Arg

Lys

Ala

His

180

Ala

Val

85

Ser

Tyr

Asp

Gln

Arg

165

Asn

Thr

70

Ile

Phe

Leu

Ala

Ile

150

Ser

Lys

Ala

Asn

Lys

Ala

Ile

135

Leu

Gln

Leu

Val

Asn

Pro

Tyr

120

Ser

Leu

Lys

Leu

Ala

Leu

Asp

105

Gly

Asp

Phe

Val

Leu

185

Tyr

Asp

90

Asp

Trp

Ala

Asn

Val

170

Asn

Asn

75

Tyr

Leu

Asn

Ala

Leu

155

Glu

Leu

Lys

Glu

Val

Thr

Asn

140

Pro

Ala

Ala

Ile

Val

Ile

Glu

125

Arg

Asp

Val

Arg

Ser

Thr

Leu

110

Gln

Met

Leu

Ser

Gln

190

Trp

Gln

95

Trp

Asp

Val

Gly

His

175

Leu

Asp

80

Phe

Val

Ala

Leu

Gln

160

Val

Ala



Pro Thr

Met Leu

210

Cys Tyr

225

Cys Glu

His Ala

Glu Phe

<210>
<211>
<212>

<213>

<400>

Gly Met

195

Arg Asp

Asp Gly

Gly Lys

Ala Leu

260

Leu Ala

275

123
277

PRT

Aeromonas salmonicida

123

Val

Pro

Gly

Met

245

Ser

His

Lys

Gln

Tyr

230

Phe

Glu

Gly

Leu

Asn

215

Val

Trp

Arg

Phe

200

Phe

Trp

Asp

Ala

Glu

Gly

Lys

Gln

Ala

265

Ile

Leu

Pro

Val

250

Thr

Asp

Ser

Phe

235

His

Phe

Lys

Asp

220

Ala

Pro

Ile

Gln

205

Val

Ser

Thr

Glu

Phe

Glu

Pro

Thr

Thr

270

Ala

Asn

Leu

Val

255

Gln

Glu

Pro

Asn

240

Val

Tyr

Ala Asp Thr Arg Pro Ala Phe Ser Arg Ile Val Met Phe Gly Asp Ser

1

5

10

15



Leu

Ser

Leu

Ala

65

Pro

Leu

Gly

Lys

Ser

Ser

Glu

50

Glu

Lys

Gln

Ala

Arg

130

Asp

Pro

35

Gln

Gly

Tyr

Lys

Asn

115

Val

Thr

20

Pro

Leu

Gly

Gln

Asp

100

Asp

Arg

Gly

Tyr

Thr

Ala

Val

85

Ser

Tyr

Asp

Lys

Tyr

Lys

Thr

70

Ile

Phe

Leu

Ala

Met

Glu

Gln

55

Ala

Asn

Lys

Ala

Ile

135

Tyr

Gly

40

Phe

Val

Asn

Pro

Tyr

120

Ser

Ser

25

Arg

Pro

Ala

Leu

Asp

105

Gly

Asp

Lys

Phe

Gly

Tyr

Asp

90

Asp

Trp

Ala

Met

Ser

Leu

Asn

75

Tyr

Leu

Asn

Ala

Arg

Asn

Thr

60

Lys

Glu

Val

Thr

Asn

140

Gly

Gly

45

Ile

Ile

Val

Ile

Glu

125

Arg

Tyr

30

Pro

Ala

Ser

Thr

Leu

110

Gln

Met

Leu

Val

Asn

Trp

Gln

95

Trp

Asp

Val

Pro

Trp

Glu

Asp

80

Phe

Val

Ala

Leu



Asn

145

Asn

Ser

Pro

Met

Cys

225

Glu

Ala

Gly

Pro

Ala

Thr

Leu

210

Tyr

Gly

Ala

Ala

Ser

Tyr

Gly

195

Arg

Asp

Lys

Leu

Lys

Ala

His

180

Met

Asp

Gly

Met

Ser

260

Gln

Arg

165

Asn

Val

Pro

Gly

Phe

245

Glu

Ile

150

Ser

Lys

Lys

Gln

Tyr

230

Trp

Arg

Leu

Gln

Leu

Leu

Asn

215

Val

Asp

Ala

Leu

Lys

Leu

Phe

200

Phe

Trp

Gln

Ala

Phe

Val

Leu

185

Glu

Gly

Lys

Val

Thr

265

Asn

Val

170

Asn

Ile

Leu

Pro

His

250

Phe

Leu

155

Glu

Leu

Asp

Ser

Phe

235

Pro

Ile

Pro

Ala

Ala

Lys

Asp

220

Ser

Thr

Glu

Asp

Val

Arg

Gln

205

Val

Pro

Thr

Thr

Leu

Ser

Gln

190

Phe

Glu

Leu

Val

Gln

270

Gly

His

175

Leu

Ala

Asn

Asn

Val

255

Tyr

Gln

160

Val

Ala

Glu

Pro

Cys

240

His

Glu



Phe Leu Ala His Gly

<210>

<211>

<212>

<213>

<400>

Ala Pro

Ala Ser

Trp Ala

Pro Asp

50

Asp Phe

65

Lys Ser

275

124

122

PRT

Streptomyces

124

Ala Asp

Ser Gln

20

Ala Tyr

35

Asn Pro

Gly Tyr

Arg Ile

Lys

Asn

Glu

Phe

Arg

Asp

85

violaceoruber

Pro

Ala

Phe

Gly

Asn

70

Ser

Gln

Trp

Asp

Phe

55

Tyr

Ala

Val

Leu

Trp

40

Pro

Lys

Phe

Leu

Ala

25

Ser

Phe

Ala

Tyr

Ala

10

Ala

Thr

Asn

Ala

Glu

90

Ser

Asn

Asp

Thr

Gly

75

Asp

Phe

Arg

Leu

Ala

60

Ser

Met

Thr

Asn

Cys

45

Cys

Phe

Lys

Gln

Gln

30

Thr

Ala

Asp

Arg

Thr

15

Ser

Gln

Arg

Ala

Val

95

Ser

Ala

Ala

His

Asn

80

Cys



Thr Gly Tyr Thr Gly Glu Lys Asn Thr Ala Cys Asn Ser Thr Ala Trp

100 105 110

Thr Tyr Tyr Gln Ala Val Lys Ile Phe Gly

115 120



