Pagina 1
LISTADO DE SECUENCIAS
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<120> Peroxidasas de elevado potencial redox disefadas por evolucioén

dirigida.
<130> ES1641.432
<160> 46

<170> PatentIn version 3.4

<210> 1
<211> 422
<212> PRT

<213> Artificial

<220>

<223> Mutante 11H10. Peroxidasa versatil (VP) obtenida por evolucidn
dirigida. Secuencia aminoacidica.

<400> 1

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser
1 5 10 15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 25 30

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe ITe Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Glu
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175



Ser

Phe

val

Pro

225

Ala

Leu

Pro

Phe

Asn

305

Ser

Ser

Met

Cys

Leu

385

Thr

Pro

Ala

Ile

210

Asp

Arg

Ala

Gly

Ile

290

Lys

Asp

Met

Ser

Ser

370

Pro

Pro

Pro

Gln

Gln
195

Met

Ser

Met

275

Glu

Gly

val

Lys

Asp

Ala

Phe

val

Lys

Phe

Pro

Leu

Gly

His

260

Pro

Thr

Glu

Leu

Asn

340

Met

val

Gly

Pro

Pro
420

Pro

Ala

Phe

val

245

Ser

Phe

Gln

Ala

Leu

325

Asn

Ala

Phe

Ala
405

Gly

Phe

Gly

Phe

Pro

230

Ala

Asp

Leu

Gln

310

Ala

Gln

Leu

Pro

Ser

390

Leu

Ser

val

Ala

Leu

215

Glu

Gly

Ala

Ser

Arg

Pro

Leu

Thr

375

Leu

Thr

Ala

val

200

Gly

Pro

Phe

Ala

Thr

280

Gly

Pro

Asp

Lys

Gly

Pro

Ser

Ala
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Lys His Asn

185

Gly

Arg

Phe

Ser

Ala

265

Pro

Arg

Leu

Pro

Ile

345

Gln

Pro

Asp

Asp

val

Pro

Asp

Pro

250

Asp

Gly

Leu

Gln

Gln

330

Gln

Asp

Ala

val

Pro
410

Ser

Asp

Ser

235

val

Lys

val

Phe

Asn

Lys

Leu

Glu

395

Gly

Ile

Asn

Ala

220

val

Glu

val

Phe

Pro

300

Glu

Ala

Arg

Thr

val

380

Gln

Pro

Ser

205

val

Asp

val

Asp

Asp

285

Gly

cys

Phe

Gly

Ala

val

Ala

190

Pro

Ala

Ser

val

Pro

270

Ser

Thr

Arg

Glu

Ala

350

Leu

Ala

Cys

Thr

Gly

Gly

Ala

Ile

Gln

Ala

Leu

Trp

Ala

Ile

Ala

Ala

ser
415

Asp

Gly

Ser

Leu

240

Leu

Phe

Asp

Gln

320

Thr

Asp

Ala
400

val



<210> 2

<211> 1269
<212> DNA
<213> Arti

<220>
<223>

ficial

pagina 3

dirigida. Secuencia nucleotidica.

<400> 2
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa
<210> 3
<211> 422
<212> PRT
<213> Arti

<220>

<223> Muta

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

ficial

nte 15G9.

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
agaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgcaac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

dirigida. Secuencia aminoacidica.

<400> 3

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Peroxidasa versatil (VP) obtenida

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgceg

tcccgtccect

por evoluciodn

Mutante 11H10. Peroxidasa versatil (VP) obtenida por evolucioén

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

1020
1080
1140
1200
1260
1269



Met

Ala

Ile

Asp

Phe

65

Ser

Gly

Asp

val

Pro

145

Thr

Ser

Phe

val

Pro

225

Ala

Leu

Arg

Leu

Pro

val

50

Leu

Arg

Asp

His

130

Thr

Ala

Arg

210

Asp

Arg

Ala

Phe

Ala

Ala

35

Ala

Asn

Glu

Thr

Ile

115

Glu

Leu

Glu

Gln

Gln
195

Met

Ser

Pro

Ala

20

Glu

val

Thr

Lys

Thr

100

Gln

Ser

Gly

Thr

Lys

Phe

Pro

Leu

Gly

His
260

Ser

Pro

Ala

Leu

Thr

Arg

85

Ala

Glu

Leu

Gly

Asn

165

Pro

Ala

Phe

val

val

val

Pro

Ile

70

Glu

Asn

Asn

Arg

Phe

Gly

Phe

Pro

230

Ala

Phe

Asn

Ile

Phe

55

Ala

Ala

Ala

Leu

Leu

135

Gly

Pro

val

Ala

Leu

215

Glu

Gly

Ala

Thr

Thr

Gly

40

Ser

Ser

Glu

Ala

Phe

120

Thr

Ala

Ala

Ala

val

200

Gly

Pro

Phe

Ala

Thr

25

Tyr

Asn

Ile

Ala

Asp

Phe

Asp

Asn

Lys

Gly

Arg

Phe

Ser

Ala
265
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Ala val Leu

Thr

Ser

Ser

Ala

Glu

90

cys

Gly

His

Gly

Ala

170

His

val

Pro

Asp

Pro

250

Asp

Glu

Asp

Thr

Ala

75

Phe

Ala

Asp

Ser

155

Gly

Asn

Ser

Asp

Ser

235

val

Lys

Phe

Asp

Leu

Asn

60

Lys

Ala

Leu

Gln

Ala

140

Ile

Asn

Ala

220

val

Glu

val

Ala

Glu

Glu

45

Asn

Glu

Thr

Phe

Ile

Asp

Ser

205

val

Asp

val

Asp

Ala

Thr

30

Gly

Gly

Glu

Cys

Pro

110

Gly

Gly

Ala

Glu

Ala

190

Pro

Ala

Ser

val

Pro
270

Ser

15

Ala

Asp

Leu

Gly

Asp

95

Ile

Glu

Phe

Phe

Ile

175

Gly

Gly

Ala

Ile

Ser

Gln

Phe

Leu

val

80

Asp

Leu

Lys

Ser

Asp

val

Asp

Gly

Ser

Leu

240

Leu



Thr
275

Pro Gly

ITe Glu

290

Phe

Asn
305

Lys Gly

ser Asp

Ser Met val

Met Ser Lys

ser
370

Cys Asp

Leu Pro Ala

385

Thr Pro Phe

Pro Pro val

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

<220>
<223>

4
1269
DNA

Arti

Muta

Pro Phe

Gln

Thr

Glu Ala

Asp

Leu

Gln

Thr
280

Ser

Gly

Pro

310

Leu
325

Leu

Asn Asn

340

Met Ala
val

Gly Phe

Ala

Gln

Leu

Pro

Ser

Arg Asp

Pro Lys
Leu

Gly

Thr
375

Pro

Leu Ser

390

Ala
405

Pro

Pro
420

Gly

ficial

nte 15G9.

Leu

Thr Ala

Ser

pPagina 5

Pro Gly val

Arg Leu Phe

Gln

Leu

Gln
330

Pro

ITe GIn

345

Asn

Gln Asp Lys

Pro Ala Leu

Glu
395

Asp val

Pro
410

Asp Gly

dirigida. Secuencia nucleotidica.

<400> 4
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg

gacggtgccc

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat

agtgtggaga

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc

aaaggtgcac

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg

gagtcccttc

Phe Asp Ser

285

Pro Thr

300

Gly

Glu ITe Arg

Ala Cys Glu

Ala
350

Arg Phe

Thr Leu

val Ala

380

Gly

Gln Ala Cys

Pro val Thr

Peroxidasa versatil (VP) obtenida

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga

gtttgacttt

Gln Phe

Ala

Asp

Gln
320

Leu
Trp
Ala Thr
Ile Asp
His

Ala

Ala
400

Ala

Ser val

415

por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc

ccacgatgca

60
120
180
240
300
360
420



atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa
<210> 5
<211> 422
<212> PRT
<213> Arti

<220>

<223> Muta

ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

ficial

nte 4B5.

aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

Peroxidasa versatil

pPagina 6
ggagctgacg

ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgcaac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

dirigida. Secuencia aminoacidica.

<400> 5

Met Arg Phe
1

Ala Leu Ala

Ala
35

ITe Pro

Ala Ala

50

Asp

Phe Ile

65

Asn

Ser Leu Glu

Pro Ser Il

Ala
20

Pro Va

Glu Ala va

val Leu Pr

Il
70

Thr Thr

Lys Arg

85

e Phe Thr

1 Asn Thr

1 Ile Gly

40

Phe
55

o Ser

e Ala Ser

u Ala Glu

Ala val
10

Leu

Thr Thr Glu

25

Tyr Ser Asp

Asn Ser Thr

Ala
75

Ile Ala

Glu Phe

90

Ala

gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaacgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Phe Ala Ala

Thr
30

Asp Glu

Glu
45

Leu Gly

Asn Asn

60

Gly

Lys Glu Glu

Ala Thr cCys

cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgceg

tcccgtccect

(vP) obtenida por evolucién

Ser Ser

15

Ala Gln

Asp Phe
Leu

Leu

val
80

Gly

Asp
95

Asp

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1269



Gly

Asp

val

Pro

145

Thr

Ser

Phe

val

Pro

225

Ala

Leu

Pro

Phe

Asn

305

Ser

Ser

Met

Arg

Asp

Arg

130

Thr

Ala

Arg

210

Asp

Arg

Ala

Gly

Ile

290

Lys

Asp

Met

Ser

Thr

Ile

115

Glu

Leu

Glu

Gln

Gln
195

Met

Ser

Thr

275

Glu

Gly

val

Lys

Thr

100

Gln

Ser

Gly

Thr

Lys

Phe

Pro

Leu

Gly

His

260

Pro

Thr

Glu

Leu

Asn

340

Met

Ala

Glu

Leu

Gly

Asn

165

Pro

Ala

Phe

val

Phe

Gln

Ala

Leu

325

Asn

Ala

Asn

Asn

Arg

Phe

Gly

Phe

Pro

230

Ala

Ile

Asp

Leu

Gln

310

Ala

Gln

Leu

Ala

Leu

Leu

135

Pro

val

Ala

Leu

215

Glu

Gly

Ala

Ser

Arg

Pro

Leu

Ala

Phe

120

Thr

Ala

Ala

Ala

val

200

Gly

Pro

Phe

Ala

Thr

280

Gly

Pro

Asp

Lys

Gly

105

Asp

Phe

Asp

Asn

Lys

Gly

Arg

Phe

Ser

Ala

265

Pro

Arg

Leu

Pro

Ile

345

Gln

Pagina 7
Cys Cys Ile

Gly

His

Gly

Ala

170

His

val

Pro

Asp

Pro

250

Asp

Gly

Leu

Gln

Gln

330

Gln

Asp

Ala

Asp

Ser

155

Gly

Asn

Ser

Asp

Ser

235

val

Lys

val

Phe

Asn

Lys

Leu

Gln

Ala

140

Ile

Asn

Ala

220

val

Glu

val

Phe

Pro

300

Glu

Ala

Arg

Thr

Phe

Ile

Asp

Ser

205

val

Asp

val

Asp

Asp

285

Gly

Ile

cys

Phe

Lys

Pro

110

Gly

Gly

Ala

Glu

Ala

190

Pro

Ala

Ser

val

Pro

270

Ser

Thr

Arg

Glu

Ala

350

Leu

Ile

Glu

Phe

Phe

Ile

175

Gly

Gly

Ala

Ile

Gln

Ala

Leu

Trp

Ala

Ile

Leu

Glu

Ser

Asp

val

Asp

Gly

Ser

Leu

240

Leu

Ile

Phe

Asp

Gln

320

Thr

Asp



Cys
370

Leu
385

Thr

Pro

<210> 6
<211>
<212>
<213>

<220>
<223>

DNA

Ser Asp val Ile
Pro Ala Gly Phe
Pro Phe Pro Ala

Pro val Pro Gly
420

1269

Pro

Ser

375

390

405

Artificial

Leu

Ser

pPagina 8

395

410

dirigida. Secuencia nucleotidica.

<400> 6
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgccg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga

caagacaaga

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa

ccaaattgat

tactgctgtt
agatgaaacg
tttcgatgct
tactactatt
tgaagctgaa
tctgttcccc
agaggtgcgc
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget

cgactgttcc

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgcaac
tctccattgce
actgcctgceg
gctaccatgt

gatgttatcc

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaacgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc

ccacccctcc

Thr Pro Pro Ala Leu ggg Gly Ala Ala His

Leu Ser Asp val Glu GIn Ala Cys Ala Ala

400

Thr Ala Asp Pro Gly Pro val Thr Ser val

415

Mutante 4B5. Peroxidasa versatil (VP) obtenida por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge

tgcccttgtc

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

1020
1080
1140



pagina 9
ggagcggccc acttaccggc gggattttct cttagcgatg tagagcaagc gtgcgccgcg 1200

acgcctttcc ctgctcttac tgctgaccca ggcccagtaa cctccgtccc tcccgtccect 1260

ggatcgtaa 1269
<210> 7

<211> 422

<212> PRT

<213> Artificial

<220>

<223> Mutante 4Bl. Peroxidasa versatil (VP) obtenida por evoluciodn
dirigida. Secuencia aminoacidica.

<400> 7

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser
1 5 10 15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 25 30

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe ITe Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Glu
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190



pPagina 10
Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro Ala Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Thr Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe ITe Glu Thr GIn Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Asp
290 295 300

Asn Lys Gly Glu Ala GIn Ser Pro Leu GIn Gly Glu Ile Arg Leu Gln
305 310 315 320

Ser Asp His Leu Leu Ala Arg Asp Pro Gln Thr Ala Cys Glu Trp Gln
325 330 335

Ser Met val Asn Asn Gln Pro Lys Ile Gln Asn Arg Phe Ala Ala Thr
340 345 350

Met Ser Lys Met Ala Leu Leu Gly Gln Asp Lys Thr Lys Leu Ile Asp

Cys Ser Asp val Ile Pro Thr Pro Pro Ala Leu val Gly Ala Ala His
370 375 380

Leu Pro Ala Gly Phe Ser Leu Ser Asp val Glu Gln Ala Cys Ala Ala
385 390 395 400

Thr Pro Phe Pro Ala Leu Thr Ala Asp Pro Gly Pro val Thr Thr val
405 410 415

Pro Pro val Pro Gly Ser

420
<210> 8
<211> 1269
<212> DNA

<213> Artificial
<220>



<223>

Pagina 11
Mutante 4Bl. Peroxidasa versatil (VP) obtenida por evolucién

dirigida. Secuencia nucleotidica.

<400> 8
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa
<210> 9
<211> 422
<212> PRT
<213>

<220>
<223>

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

Artificial

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
agaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gccgaggttg
tcgattcctg
gaaacgcaac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

dirigida. Secuencia aminoacidica.

<400> 9

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaacgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

ccaccgtccc

attagccgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgeg

tcccgtccect

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser

1

5

15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Gly Asp Glu Thr Ala Gln

20

25

30

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

1020
1080
1140
1200
1260
1269

Mutante 16E12. Peroxidasa versatil (VP) obtenida por evolucién



Pagina 12

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe ITe Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Glu
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu Val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro val Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285



ITe Glu

290

Phe

Asn
305

Lys Gly

ser Asp

Ser Met val

Met Ser Lys

ser
370

Cys Asp

Leu Pro Ala

385

Thr Pro Phe

Pro Pro val

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

<220>
<223>

10
1269
DNA
Arti

Thr Leu

Glu Ala

Leu

Gln

Pro

310

Leu
325

Leu

Asn Asn

340

Met Ala
val

Gly Phe

Ala

Gln

Leu

Pro

Ser

Arg Asp

Pro Lys
Leu

Gly

Thr
375

Pro

Leu Ser

390

Ala
405

Pro

Pro
420

Gly

ficial

Leu

Thr Ala

Ser

pPagina 13

Arg Leu Phe
Gln

Leu

Gln
330

Pro

ITe GIn

345

Asn

Gln Asp Lys

Pro Ala Leu

Glu
395

Asp val

Pro
410

Asp Gly

dirigida. Secuencia nucleotidica.

<400> 10
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga

ccattcgtgg

cttcaatttt
ctacaacagg
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc

ctaaacacaa

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
agaggtgcac
aggcggagga
cgccaatgct

catctccgcc

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg

ggcgacttca

Pro Thr

300

Gly

Glu Arg

Ala Cys Glu

Ala
350

Arg Phe

Thr Leu

val Ala

380

Gly

Gln Ala Cys

Pro val Thr

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag

ttcaatttgc

Ala Asp

Gln
320

Leu

Trp

Thr

Ala

Ile

Asp

Ala

Ala
400

Ala

Ser val

415

Mutante 16E12. Peroxidasa versatil (VP) obtenida por evolucioén

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag

tggcgecgtt

60
120
180
240
300
360
420
480
540
600



ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa

<210>
<211>

<212>
<213>

11
422
PRT
Arti

<220>

<223> Muta

actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

ficial

nte 19C2.

tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

Pagina 14

attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

dirigida. Secuencia aminoacidica.

<400> 11
Met Arg Phe
1

Ala Leu Ala

Ala
35

ITe Pro

val Ala

50

Asp

Phe
65

Asn

Ser Leu Glu

Gly Arg Thr

Ile
115

Asp Asp

Pro Ser

Ala
20

Pro

Glu Ala

val Leu

Thr Thr

Lys Arg

85

Thr Ala

100

Gln Glu

val

val

Pro

Ile

70

Glu

Asn

Asn

Ile Phe Thr

Asn Thr

Gly
40

Phe
55

Ser
Ala Ser
Ala Glu
Ala

Ala

Phe
120

Leu

Ala val Leu

Thr Thr Glu

25

Tyr Ser Asp

Asn Ser Thr

Ala
75

Ala

Glu Phe

90

Ala

Cys Cys Ile

Asp Gly Ala

tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Peroxidasa versatil (VP) obtenida

Phe Ala Ala

Thr
30

Asp Glu

Glu
45

Leu Gly

Asn Asn

60

Gly

Lys Glu Glu

Ala Thr cCys

Phe Pro

110

Leu

Gln Cys Gly

cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgeg

tcccgtccect

por evoluciodn

Ser Ser

15

Ala
Asp Phe
Leu

Leu

val
80

Gly

Asp
95

Asp
Ile

Leu

Glu Lys

660
720
780
840
900
960
1020
1080
1140
1200
1260
1269



val

Pro

145

Thr

Ser

Phe

val

Pro

225

Ala

Leu

Pro

Phe

Asn

305

Ser

Ser

Met

cys

His

130

Thr

Ile

Ala

Ile

Arg

210

Asp

Arg

Ala

Gly

Ile

290

Lys

Asp

Met

Ser

ser
370

Glu

Leu

Glu

Gln

Gln
195

Met

Ser

Met

275

Glu

Gly

val

Lys

Asp

Ser

Gly

Thr

Lys

Phe

Pro

Leu

Gly

His

260

Pro

Thr

Glu

Leu

Asn

340

Met

val

Leu

Gly

Asn

165

Pro

Ala

Phe

val

Phe

Gln

Ala

Leu

325

Asn

Ala

Phe

Gly

Phe

Pro

230

Ala

Ile

Asp

Leu

Gln

310

Ala

Gln

Leu

Pro

Leu

135

Pro

val

Ala

Leu

215

Glu

Gly

Ala

Ser

Arg

Pro

Leu

Thr
375

Thr

Ala

Ala

Ala

val

200

Gly

Pro

Phe

Ala

Thr

280

Gly

Pro

Asp

Lys

Gly

Pro

pagina 15

Phe His Asp Ala Ile

Asp

Asn

Lys

Gly

Arg

Phe

Ser

Ala

265

Pro

Arg

Leu

Pro

Ile

345

Gln

Pro

Gly

Ala

170

His

val

Pro

Asp

Pro

250

Asp

Gly

Leu

Gln

Gln

330

Gln

Asp

Ala

Ser

155

Gly

Asn

Ser

Asp

Ser

235

val

Lys

val

Phe

Asn

Lys

Leu

140

Ile

Ile

Asn

Ala

220

val

Glu

val

Phe

Pro

300

Glu

Ala

Arg

Thr

val
380

Ile

Asp

Ser

205

val

Asp

val

Asp

Asp

285

Gly

Ile

cys

Phe

Gly

Ala

Glu

Ala

190

Pro

Ala

Ser

val

Pro

270

Ser

Thr

Arg

Glu

Ala

350

Leu

Ala

Phe

Phe

Ile

175

Gly

Gly

Ala

Ile

Gln

Ala

Leu

Trp

Ala

Ile

Ala

Ser

Asp

val

Asp

Gly

Ser

Leu

240

Leu

Phe

Asp

Gln

320

Thr

Asp



385

Pagina 16
Leu Pro Ala Gly Phe Ser Leu Ser Asp val Glu Gln Ala Cys Ala Ala
390

395

400

Thr Pro Phe Pro Ala Leu Thr Ala Asp Pro Gly Pro val Thr Ser val

405

Pro Pro val Pro Gly Ser
420

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

<220>
<223>

12

DNA

1269

Artificial

Mutante 19C2.

410

dirigida. Secuencia nucleotidica.

<400> 12
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgccg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggecc
acgcctttcc

ggatcgtaa

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgatcca

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgcaac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

Peroxidasa versatil (VP) obtenida

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

415

por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgeg

tcccgtccect

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

1020
1080
1140
1200
1260
1269



Pagina 17

<210> 13
<211> 422
<212> PRT

<213> Artificial

<220>

<223> Mutante 20D1. Peroxidasa versatil (VP) obtenida por evoluciodn
dirigida. Secuencia aminoacidica.

<400> 13

Met Arg Phe Pro Ser Thr Phe Thr Ala val Leu Phe Ala Ala Ser Ser
1 5 10 15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 25 30

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp Ala Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe IT1e Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Glu
115 120 125

val Arg Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220



pPagina 18

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro val Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe ITe Glu Thr GIn Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Asp
290 295 300

Asn Lys Gly Glu Ala GIn Ser Pro Leu GIn Gly Glu Ile Arg Leu Gln
305 310 315 320

Ser Asp His Leu Leu Ala Arg Asp Pro Gln Thr Ala Cys Glu Trp Gln
325 330 335

Ser Met val Asn Asn Gln Pro Lys Ile Gln Asn Arg Phe Ala Ala Thr
340 345 350

Met Ser Lys Met Ala Leu Leu Gly Gln Asp Lys Thr Lys Leu Ile Asp

Cys Ser Asp val Ile Pro Thr Pro Pro Ala Leu val Gly Ala Ala His
370 375 380

Leu Pro Ala Gly Phe Ser Leu Ser Asp val Glu Gln Ala Cys Ala Ala
385 390 395 400

Thr Pro Phe Pro Ala Leu Thr Ala Asp Pro Gly Pro val Thr Ser val
405 410 415

Pro Pro val Pro Gly Ser
420

<210> 14

<211> 1269
<212> DNA

<213> Artificial
<220>

<223> Mutante 20D1. Peroxidasa versatil (VP) obtenida por evolucidn
dirigida. Secuencia nucleotidica.

<400> 14
atgagatttc cttcaacttt tactgctgtt ttattcgcag catcctccgc attagctgct 60



ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa

<210>
<211>

<212>
<213>

15
422

<220>
<223>

PRT
Artificial

ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

Mutante 13G1.

agatgaaacg
tttcgatgct
tactactatt
tgaagctgaa
tctgttcccc
agaggtgcgc
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

pPagina 19
gcacaaattc

gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgcaac
tctccattgce
actgcctgcg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

dirigida. Secuencia aminoacidica.

<400> 15

cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Peroxidasa versatil (VP) obtenida

tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgceg

tcccgtccect

por evoluciodn

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser

1

5

15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln

20

25

30

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
40 45

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1269



pPagina 20
Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe ITe Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Glu
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro Ala Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe ITe Glu Thr GIn Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Asp
290 295 300

Asn Lys Gly Glu Ala GIn Ser Pro Leu GIn Gly Glu Ile Arg Leu Gln
305 310 315 320



Ser Asp His

Ser Met Vval

Met Ser Lys

ser
370

Cys Asp

Leu Pro Ala

385

Thr Pro Phe

Pro Pro val

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

<220>
<223>

16
1269
DNA
Arti

Muta

Leu
325

Leu

Asn Asn

340

Met Ala
val

Gly Phe

Ala

Gln

Leu

Pro

Ser

Arg Asp

Pro Lys
Leu

Gly

Thr
375

Pro

Leu Ser

390

Ala
405

Pro

Pro
420

Gly

ficial

nte 13Gl1.

Leu

Thr Ala

Ser

Pagina 21

Pro Gln Thr
330

ITe GIn

345

Asn

Gln Asp Lys

Pro Ala Leu

Glu
395

Asp val

Pro
410

Asp Gly

dirigida. Secuencia nucleotidica.

<400> 16
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgect
gccagaatgg

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg

ccccggacca

gtgacgcagg

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
agaggtgcac
aggcggagga
cgccaatgct
catctccgec
tggtgtcagg
cctcgtgceca

cttcagtccc

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct

gagccttttg
gccgaggttg

Ala Cys Glu

Ala
350

Arg Phe

Thr Leu

val Ala

380

Gly

Gln Ala Cys

Pro val Thr

Peroxidasa versatil (VP) obtenida

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga

tttggctcct

Trp
Ala Thr
Ile Asp

Ala

Ala
400

Ala

Ser val

415

por evolucién

attagccgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt

ggcttcgcac

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



tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa

<210>
<211>

<212>
<213>

17
422
PRT
Arti

<220>
<223>

ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

ficial

ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

Pagina 22
tcgattcctg

gaaacgcaac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

Mutante 10C3 y 6Bl. Peroxidasa versatil (VP)

gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

obt

evolucion dirigida. Secuencia aminoacidica.

<400> 17
Met Arg Phe
1

Ala Leu Ala

Ala
35

ITe Pro

val Ala

50

Asp

Phe
65

Asn

Ser Leu Glu

Gly Arg Thr

Ile
115

Asp Asp

His Glu

130

val

Pro Ser Ile Phe Thr

5

Ala
20

Pro

Glu Ala

val Leu

Thr Thr

Lys Arg

85

Thr Ala

100

Gln Glu

Ser Leu

val

val

Pro

Ile

70

Glu

Asn

Asn

Arg

Asn Thr

Ile Gly

40

Phe
55

Ser
Ala Ser
Ala Glu
Ala

Ala

Phe
120

Leu

Leu Thr

135

Ala

Thr

Tyr

Asn

val Leu
10

Thr Glu

25

Ser Asp

Thr

Ser

Ala
75

Ala

Glu Phe

90

Ala

Cys Cys 1Ile

Asp Gly Ala

Phe His Asp

Phe Ala Ala

Thr
30

Asp Glu

Glu
45

Leu Gly

Asn Asn

60

Gly

Lys Glu Glu

Ala Thr cCys

Phe Pro

110

Leu

Gln Cys Gly

Ala Ile

140

Gly

cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgeg

tcccgtccect

enida por

Ser Ser

15

Ala Gln

Asp Phe
Leu

Leu

val
80

Gly

Asp
95

Asp
ITe Leu
Glu

Lys

Phe Ser

840
900
960
1020
1080
1140
1200
1260
1269



pPagina 23
Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro val Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe ITe Glu Thr Leu Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Asp
290 295 300

Asn Lys Gly Glu Ala GIn Ser Pro Leu GIn Gly Glu Ile Arg Leu Gln
305 310 315 320

Ser Asp His Leu Leu Ala Arg Asp Pro Gln Thr Ala Cys Glu Trp Gln
325 330 335

Ser Met val Asn Asn Gln Pro Lys Ile Gln Asn Arg Phe Ala Ala Thr
340 345 350

Met Ser Lys Met Ala Leu Leu Gly Gln Asp Lys Thr Lys Leu Ile Asp

Cys Ser Asp val Ile Pro Thr Pro Pro Ala Leu val Gly Ala Ala His
370 375 380

Leu Pro Ala Gly Phe Ser Leu Ser Asp val Glu Gln Ala Cys Ala Ala
385 390 395 400

Thr Pro Phe Pro Ala Leu Thr Ala Asp Pro Gly Pro val Thr Ser val
405 410 415



Pro Pro val Pro Gly Ser
420

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

<220>
<223>

18

DNA

1269

Artificial

Mutante 10C3.

Pagina 24

dirigida. Secuencia nucleotidica.

<400> 18
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa

<210>
<211>

<212>
<213>

19
422
PRT

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

Artificial

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

Peroxidasa versatil (VP) obtenida

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccgtt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgeccgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgceg

tcccgtccect

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

1020
1080
1140
1200
1260
1269



pPagina 25
<220>
<223> Mutante 13E4. Peroxidasa versatil (VP) obtenida por evoluciodn
dirigida. Secuencia aminoacidica.

<400> 19
Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser
1 5 10 15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 25 30

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Lys Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe ITe Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Lys
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240



Ala Arg

Leu Ala

Pro Gly

Phe Ile
290

Asn Lys
305

ser Asp

Ser Met

Met Ser

Cys Ser
370

Leu Pro
385

Thr Pro

Pro Pro

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

<220>
<223>

<400>

Met

Ser

Met

275

Glu

Gly

val

Lys

Asp

Ala

Phe

val

20
1269
DNA

Gly

His

260

Pro

Thr

Glu

Leu

Asn

340

Met

val

Gly

Pro

Pro
420

245

Ser

Phe

Gln

Ala

Leu

325

Asn

Ala

Phe

Ala
405

Gly

Artificial

Mutante 6Bl. Peroxidasa_versatil (VP) obtenida por evolucidn
dirigida. Secuencia nucleotidica.

20

Ala

Ile

Asp

Leu

Gln

310

Ala

Gln

Leu

Pro

Ser

390

Leu

Ser

Gly

Ala

Ser

Arg

Pro

Leu

Thr

375

Leu

Thr

Phe

Ala

Thr

280

Gly

Pro

Asp

Lys

Gly

Pro

Ser

Ala

Pagina 26

Ser Pro Ala Glu

Ala

265

Pro

Arg

Leu

Pro

Ile

345

Gln

Pro

Asp

Asp

250

Asp

Gly

Pro

Gln

Gln

330

Gln

Asp

Ala

val

Pro
410

Lys

val

Phe

Asn

Lys

Leu

Glu

395

Gly

atgagatttc cttcaatttt tactgctgtt ttattcgcag

ccagtcaaca ctacaacaga agatgaaacg gcacaaattc

tactcagatt tagaagggga tttcgatgtt gctgttttgc

aacgggttat tgtttataaa tactactatt gccagcattg

val

Phe

Pro

300

Glu

Ala

Arg

Thr

val

380

Gln

Pro

val

Asp

Asp

285

Gly

cys

Phe

Gly

Ala

val

val

Pro

270

Ser

Thr

Arg

Glu

Ala

350

Leu

Ala

cys

Thr

catcctccgc

cggctgaagc

cattttccaa

ctgctaaaga

Gln

Ala

Leu

Trp

Ala

Ile

Ala

Ala

ser
415

attagctgct
tgtcatcggt

cagcacaaat

agaaggggta

Leu

Phe

Asp

Gln

320

Thr

Asp

Ala
400

val

60
120
180
240



tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa

<210>
<211>

<212>
<213>

21
422
PRT
Arti

<220>

<223> Muta

aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

ficial

nte 6E7.

tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgatcca

Peroxidasa versatil

Pagina 27
ttcgcaactt

atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgcg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

dirigida. Secuencia aminoacidica.

<400> 21

Met Arg Phe
1

Ala Leu Ala

ITe Pro Ala

Asp val Ala
50

Phe Ile Asn
65

Pro Ser
5

Ala Pro

20

Glu Ala

val Leu

Thr Thr

Ile Phe Thr

val Asn Thr

val Ile Gly
40

Pro Phe Ser

55

Ile Ala Ser
70

Ala val

Thr Thr

25

Tyr Ser

Asn Ser

Ile Ala

Ser

10

Glu

Asp

Thr

Ala
75

gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Phe Ala

Asp Glu

30

Glu
45

Leu

Asn Asn

60

Lys Glu

Ala

Thr

Gly

Gly

Glu

acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgceg

tcccgtccect

(vP) obtenida por evolucién

Ser Ser

15

Ala
Asp Phe
Leu

Leu

val
80

Gly

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1269



Pagina 28

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Lys
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro val Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe ITe Glu Thr Leu Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Asp
290 295 300

Asn Lys Gly Glu Ala GIn Ser Pro Leu GIn Gly Glu Ile Arg Leu Gln
305 310 315 320

Ser Asp His Leu Leu Ala Arg Asp Pro Gln Thr Ala Cys Glu Trp Gln
325 330 335



Ser Met Vval

Met Ser Lys

ser
370

Cys Asp

Leu Pro Ala

385

Thr Pro Phe

Pro Pro val

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

<220>
<223>

22
1269
DNA
Arti

Muta

Asn Asn

340

Met Ala
val

Gly Phe

Gln

Leu

Pro

Ser

Pro Lys

Leu

Gly

Thr
375

Pro

Leu Ser

390

Ala
405

Pro

Pro
420

Gly

ficial

nte 13E4.

Leu

Thr Ala

Ser

pPagina 29

Ile GIn Asn
345

Gln Asp Lys

Pro Ala Leu

Glu
395

Asp val

Pro
410

Asp Gly

dirigida. Secuencia nucleotidica.

<400> 22
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgect
gccagaatgg
tccattgccg
cccggagttt

ggcactgctg

cttcaatttt
ctacaacaga
taaaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca

acaacaaggg

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct
catctccgcec
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc

agaagcccaa

ttatttgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gccgaggttg
tcgattcctg
gaaacgcaac

tctccattgce

Ala
350

Arg Phe

Thr Leu

val Ala

380

Gly

Gln Ala Cys

Pro val Thr

Peroxidasa versatil (VP) obtenida

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag

aaggagagat

Ala Thr

Ile Asp
His

Ala

Ala
400

Ala

Ser val

415

por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
acccttccca

caggcttcag

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



tccgatcact
aaccaaccga
caagacaaga
ggagcggccc
acgcctttcc

ggatcgtaa

tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

pagina 30
actgcctgcg

gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

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

<220>
<223>
<400>
Met Arg
1

Ala Leu

Ile

Pro

Ala
50

Asp

Phe
65

Ser Leu

Gly Arg

Asp Asp

val Arg

130

Pro Thr

145

Thr

23

422

PRT
Artificial

Mutante 11F3. Peroxidasa verséti] (vP) obtenida
dirigida. Secuencia aminoacidica.

23

Ser Thr Phe Thr Ala val Leu Phe Ala Ala

5 10

Phe Pro

Thr
30

Thr Thr Glu Glu

25

Ala val Thr

20

Ala Pro Asn Asp

Glu
45

Ala Glu Ala val

35

Gly Ser Leu

40

Tyr Asp Gly

Phe Thr

55

Ala val Asn Asn

60

Leu Pro Ser Asn Ser Gly

Ala Glu Glu

75

Ile Ala Ile Ala

70

Asn Thr Thr Ser Lys

Glu Phe Ala Thr

90

Glu Lys Arg Glu Ala Glu Ala

85

Cys

Thr Ala Ala Ala Phe

100

Thr Pro

110

Asn Cys Leu

Phe Ala Gln

120

Ile GIn Glu

115

Asn Leu Asp Gly Cys Gly

Ala Ile

140

Glu Leu Thr Phe

135

Ser Leu Arg Asp Gly

Ala Ser ITe Ala

155

Leu Gly Gly Gly Asp Gly

Ala Glu

170

Glu Thr Asn Pro Ala Asn

165

Gly Asp

catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgeg

tcccgtccect

por evoluciodn

Ser Ser

15

Ala
Asp Phe
Leu

Leu

val
80

Gly

Asp
95

Asp
Ile Leu
Glu
Phe Ser
Phe

Asp

ITe val

175

1020
1080
1140
1200
1260
1269
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Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro val Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe ITe Glu Thr Leu Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Asp
290 295 300

Asn Lys Gly Glu Ala GIn Ser Pro Leu GIn Gly Glu Ile Arg Leu Gln
305 310 315 320

Ser Asp His Leu Leu Ala Arg Asp Pro Gln Thr Ala Cys Glu Trp Gln
325 330 335

Ser Met val Asn Asn Gln Pro Lys Ile Gln Asn Arg Phe Ala Ala Thr
340 345 350

Met Ser Lys Met Ala Leu Leu Gly Gln Asp Lys Thr Lys Leu Ile Asp

Cys Ser Asp val Ile Pro Thr Pro Pro Ala Leu val Gly Ala Ala His
370 375 380

Leu Pro Ala Gly Phe Ser Leu Ser Asp val Glu Gln Ala Cys Ala Ala
385 390 395 400

Thr Pro Phe Pro Ala Leu Thr Ala Asp Pro Gly Pro val Thr Ser val
405 410 415

Pro Pro val Pro Gly Ser
420



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

<220>
<223>

24
1269
DNA
Arti

ficial

pPagina 32

dirigida. Secuencia nucleotidica.

<400> 24
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa

<210>
<211>

<212>
<213>

25
422
PRT
Arti

<220>

<223> Muta

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

ficial

nte R4.

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

tcattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

Peroxidasa versatil (VP)

dirigida. Secuencia aminoacidica.

<400> 25

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

obtenida por evolucidén

Mutante 6E7. Peroxidasa versatil (VP) obtenida por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgeccgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgceg

tcccgtccect

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

1020
1080
1140
1200
1260
1269



pPagina 33
Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 25 30

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe ITe Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Lys
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro Ala Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270



Met
275

Pro Gly

ITe Glu

290

Phe

Asn
305

Lys Gly

ser Asp

Ser Met val

Met Ser Lys

ser
370

Cys Asp

Leu Pro Ala

385

Thr Pro Phe

Pro Pro val

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

<220>
<223>

26
1269
DNA
Arti

Muta

Pro Phe

Thr

Leu

Glu Ala

Asp

Leu

Gln

Thr
280

Ser

Gly

Pro

310

Leu
325

Leu

Asn Asn

340

Met Ala
val

Gly Phe

Ala

Gln

Leu

Pro

Ser

Arg Asp

Pro Lys
Leu

Gly

Thr
375

Pro

Leu Ser

390

Ala
405

Pro

Pro
420

Gly

ficial

nte 11F3.

Leu

Thr Ala

Ser

pPagina 34

Pro Gly val

Arg Leu Phe

Gln

Leu

Gln
330

Pro

ITe GIn

345

Asn

Gln Asp Lys

Pro Ala Leu

Glu
395

Asp val

Pro
410

Asp Gly

dirigida. Secuencia nucleotidica.

<400> 26
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg

gacggtgccc

cttcaacttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat

agtgtggaga

tactgctgtt
agatgaaacg
tttcgatgct
tactactatt
tgaagctgaa
tctgttcccc

agaggtgcgc

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg

gagtcccttc

Phe Asp Ser

285

Pro Thr

300

Gly

Glu ITe Arg

Ala Cys Glu

Ala
350

Arg Phe

Thr Leu

val Ala

380

Gly

Gln Ala Cys

Pro val Thr

Peroxidasa versatil (VP) obtenida

catcctccgc
cggctgaagc
ctttttccaa
ctgctaaaga
gcgacgacgg
acatccaaga

gtttgacttt

Gln Phe

Ala

Asp

Gln
320

Leu
Trp
Ala Thr
Ile Asp
His

Ala

Ala
400

Ala

Ser val

415

por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc

ccacgatgca

60
120
180
240
300
360
420



atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa

<210>
<211>

<212>
<213>

27
422
PRT
Arti

<220>

<223> Muta

<400> 27
Met Arg Phe
1

Ala Leu Ala

Ala
35

ITe Pro

val Ala

50

Asp

Phe Ile

65

Asn

Ser Leu Glu

ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

ficial

nte 24gl0.
Il

Pro Ser

Ala
20

Pro Va

Glu Ala va

val Leu Pr

Il
70

Thr Thr

Lys Arg

85

aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

pagina 35
ggagctgacg

ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Jtant Peroxidasa versatil (VP) obtenida
dirigida. Secuencia aminoacidica.

e Phe Thr

1 Asn Thr

1 Ile Gly

40

Phe
55

o Ser

e Ala Ser

u Ala Glu

Ala val

Thr

Tyr

Asn

Ala

Leu
10

Thr Glu

25

Ser Asp

Thr

Ser

Ala
75

Ile Ala

Glu Phe

90

Phe Ala Ala

Thr
30

Asp Glu

Glu
45

Leu Gly

Asn Asn

60

Gly

Lys Glu Glu

Ala Thr cCys

cgcgttcgac 480
tgctcagaag 540
tggcgccgtt 600
cccggatgcec 660
ctccattctt 720
ggcttcgcac 780
cgattcaacc 840
actcttccca 900
caggcttcag 960
catggttaac 1020
tcttcttggc 1080
tgcccttgtc 1140
gtgcgccgcg 1200
tcccgteect 1260
1269
por evoluciodn
Ser Ser
15
Ala Gln
Asp Phe
Leu Leu
Gly val
80
Asp Asp
95



pPagina 36
Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Lys
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro Ala Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe ITe Glu Thr Leu Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Asp
290 295 300

Asn Lys Gly Glu Ala GIn Ser Pro Leu GIn Gly Glu Ile Arg Leu Gln
305 310 315 320

Ser Asp His Leu Leu Ala Arg Asp Pro Gln Thr Ala Cys Glu Trp Gln
325 330 335

Ser Met val Asn Asn Gln Pro Lys Ile Gln Asn Arg Phe Ala Ala Thr
340 345 350

Met Ser Lys Met Ala Leu Leu Gly Gln Asp Lys Thr Lys Leu Ile Asp



Cys
370

Leu
385

Thr

Pro

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

<220>
<223>

28

DNA

Ser Asp val Ile
Pro Ala Gly Phe
Pro Phe Pro Ala

Pro val Pro Arg
420
1269

Mutante R4.

Pro

Ser

375

390

405

Artificial

Leu

Ser

pagina 37

Leu Ser Asp val Glu

395

Thr Ala Asp Pro Gly

410

Peroxidasa versatil (VP)

dirigida. Secuencia nucleotidica.

<400> 28
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgect
gccagaatgg
tccattgccg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga

caagacaaga

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa

ccaaattgat

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget

tgactgttcc

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gccgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgceg
gctaccatgt

gatgttatcc

Thr Pro Pro Ala Leu ggg Gly Ala Ala His

Gln Ala Cys Ala Ala

400

Pro val Thr Ser val

obtenida por evolucioén

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc

ccacccctcc

415

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge

tgcccttgtc

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

1020
1080
1140



pPagina 38
ggagcggccc acttaccggc gggattttct cttagcgatg tagagcaagc gtgcgccgcg 1200

acgcctttcc ctgctcttac tgctgaccca ggcccagtaa cctccgtccc tcccgtccect 1260

ggatcgtaa 1269
<210> 29

<211> 422

<212> PRT

<213> Artificial

<220>

<223> Mutante 3H9. Peroxidasa versatil (VP) obtenida por evoluciodn
dirigida. Secuencia aminoacidica.

<400> 29

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser
1 5 10 15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 25 30

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe ITe Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Lys
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190



pPagina 39
Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro Ala Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe ITe Glu Thr Leu Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Ala
290 295 300

Asn Lys Gly Glu Ala GIn Ser Pro Leu GIn Gly Glu Ile Arg Leu Gln
305 310 315 320

Ser Asp His Leu Leu Ala Arg Asp Pro Gln Thr Ala Cys Glu Trp Gln
325 330 335

Ser Met val Asn Asn Gln Pro Lys Ile Gln Asn Arg Phe Ala Ala Thr
340 345 350

Met Ser Lys Met Ala Leu Leu Gly Gln Asp Lys Thr Lys Leu Ile Asp

Cys Ser Asp val Ile Pro Thr Pro Pro Ala Leu val Gly Ala Ala His
370 375 380

Leu Pro Ala Gly Phe Ser Leu Ser Asp val Glu Gln Ala Cys Ala Ala
385 390 395 400

Thr Pro Phe Pro Ala Leu Thr Ala Asp Pro Gly Pro val Thr Ser val
405 410 415

Pro Pro val Pro Arg Ser

420
<210> 30
<211> 1269
<212> DNA

<213> Artificial
<220>



<223>

pPagina 40
Mutante 24E10. Peroxidasa versatil (VP) obtenida por evolucioén

dirigida. Secuencia nucleotidica.

<400> 30
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
agatcgtaa

<210>
<211>

<212>
<213>

31
422
PRT

<220>
<223>

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

Artificial

Mutante 15B4.

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gccgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

dirigida. Secuencia aminoacidica.

<400> 31

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Peroxidasa versatil (VP) obtenida

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgeg

tcccgtccect

por evoluciodn

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser

1

5

15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln

20

25

30

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

1020
1080
1140
1200
1260
1269



Pagina 41

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe ITe Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala Glu Phe Ala Thr Cys Asp Asp
85 90 95

Gly Arg Thr Thr Ala Asn Ala Ala Cys Cys Ile Leu Phe Pro Ile Leu
100 105 110

Asp Asp Ile GIn Glu Asn Leu Phe Asp Gly Ala GIn Cys Gly Glu Lys
115 120 125

val His Glu Ser Leu Arg Leu Thr Phe His Asp Ala Ile Gly Phe Ser
130 135 140

Pro Thr Leu Gly Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asp
145 150 155 160

Thr Ile Glu Thr Asn Phe Pro Ala Asn Ala Gly Ile Asp Glu Ile val
165 170 175

Ser Ala Gln Lys Pro Phe val Ala Lys His Asn Ile Ser Ala Gly Asp
180 185 190

Phe ITe GIn Phe Ala Gly Ala val Gly val Ser Asn Cys Pro Gly Gly
195 200 205

val Arg Ile Pro Phe Phe Leu Gly Arg Pro Asp Ala val Ala Ala Ser
210 215 220

Pro Asp His Leu Val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro Ala Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Met Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285



ITe Glu

290

Phe

Asn
305

Lys Gly

ser Asp

Ser Met val

Met Ser Lys

ser
370

Cys Asp

Leu Pro Ala

385

Thr Pro Phe

Pro Pro val

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

<220>
<223>

32
1269
DNA
Arti

Thr Leu

Glu Ala

Leu

Gln

Pro

310

Leu
325

Leu

Asn Asn

340

Met Ala
val

Gly Phe

Ala

Gln

Leu

Pro

Ser

Arg Asp

Pro Lys
Leu

Gly

Ile
375

Pro

Leu Ser

390

Ala
405

Pro

Pro
420

Arg

ficial

Leu

Thr Ala

Ser

Pagina 42

Arg Leu Phe
Gln

Leu

Gln
330

Pro

ITe GIn

345

Asn

Gln Asp Lys

Pro Ala Leu

Glu
395

Asp val

Pro
410

Asp Gly

dirigida. Secuencia nucleotidica.

<400> 32
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga

ccattcgtgg

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc

ctaaacacaa

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct

catctccgcc

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg

ggcgacttca

Pro Thr

300

Gly

Glu Arg

Ala Cys Glu

Ala
350

Arg Phe

Thr Leu

val Ala

380

Gly

Gln Ala Cys

Pro val Thr

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag

ttcaatttgc

Ala Asp

Gln
320

Leu

Trp

Thr

Ala

Ile

Asp

Ala

Ala
400

Thr

Ser val

415

Mutante 3H9. Peroxidasa versatil (VP) obtenida por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag

tggcgecgtt

60
120
180
240
300
360
420
480
540
600



ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
agatcgtaa

<210>
<211>

<212>
<213>

33
422
PRT
Arti

<220>

<223> Muta

actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
ccaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

ficial

nte 2-1B.

tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

Pagina 43

attcctttct
gagccttttg
gccgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

dirigida. Secuencia aminoacidica.

<400> 33
Met Arg Phe
1

Ala Leu Ala

Ala
35

ITe Pro

val Ala

50

Asp

Phe
65

Asn

Ser Leu Glu

Gly Arg Thr

Ile
115

Asp Asp

Pro Ser

Ala
20

Pro

Glu Ala

val Leu

Thr Thr

Lys Arg

85

Thr Ala

100

Gln Glu

val

val

Pro

Ile

70

Glu

Asn

Asn

Ile Phe Thr

Asn Thr

Gly
40

Phe
55

Ser
Ala Ser
Ala Glu
Ala

Ala

Phe
120

Leu

Ala val Leu

Thr Thr Glu

25

Tyr Ser Asp

Asn Ser Thr

Ala
75

Ala

Glu Phe

90

Ala

Cys Cys Ile

Asp Gly Ala

tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Peroxidasa versatil (VP) obtenida

Phe Ala Ala

Thr
30

Asp Glu

Glu
45

Leu Gly

Asn Asn

60

Gly

Lys Glu Glu

Ala Thr cCys

Phe Pro

110

Leu

Gln Cys Gly

cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgeg

tcccgtccect

por evoluciodn

Ser Ser

15

Ala
Asp Phe
Leu

Leu

val
80

Gly

Asp
95

Asp
Ile

Leu

Glu Lys

660
720
780
840
900
960
1020
1080
1140
1200
1260
1269



val

Pro

145

Thr

Ser

Phe

val

Pro

225

Ala

Leu

Pro

Phe

Asn

305

Ser

Ser

Met

cys

Arg

130

Thr

Ile

Ala

Ile

Arg

210

Asp

Arg

Ala

Gly

Ile

290

Lys

Asp

Met

Ser

ser
370

Glu

Leu

Glu

Gln

Gln
195

Met

Ser

Met

275

Glu

Gly

val

Lys

Asp

Ser

Gly

Thr

Lys

Phe

Pro

Leu

Gly

His

260

Pro

Thr

Glu

Leu

Asn

340

Met

val

Leu

Gly

Asn

165

Pro

Ala

Phe

val

Phe

Leu

Ala

Leu

325

Asn

Ala

Phe

Gly

Phe

Pro

230

Ala

Ile

Asp

Leu

Gln

310

Ala

Gln

Leu

Pro

Leu

135

Pro

val

Ala

Leu

215

Glu

Gly

Ala

Ser

Arg

Pro

Leu

Thr
375

Thr

Ala

Ala

Ala

val

200

Gly

Pro

Phe

Ala

Thr

280

Gly

Pro

Asp

Lys

Gly

Pro
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Phe His Asp Ala Ile

Asp

Asn

Lys

Gly

Arg

Phe

Ser

Ala

265

Pro

Arg

Leu

Pro

Ile

345

Gln

Pro

Gly

Ala

170

His

val

Pro

Asp

Pro

250

Asp

Gly

Leu

Gln

Gln

330

Gln

Asp

Ala

Ser

155

Gly

Asn

Ser

Asp

Ser

235

Ala

Lys

val

Phe

Asn

Lys

Leu

140

Ile

Ile

Asn

Ala

220

val

Glu

val

Phe

Pro

300

Glu

Ala

Arg

Thr

val
380

Ile

Asp

Ser

205

val

Asp

val

Asp

Asp

285

Gly

Ile

cys

Phe

Gly

Ala

Glu

Ala

190

Pro

Ala

Ser

val

Pro

270

Ser

Thr

Arg

Glu

Ala

350

Leu

Ala

Phe

Phe

Ile

175

Gly

Gly

Ala

Ile

Gln

Ala

Leu

Trp

Ala

Ile

Ala

Ser

Asp

val

Asp

Gly

Ser

Leu

240

Leu

Phe

Gln
320

Thr

Asp



385

pPagina 45
Leu Pro Ala Gly Phe Ser Leu Ser Asp val Glu Gln Ala Cys Ala Ala
390

395

400

Thr Pro Phe Pro Ala Leu Thr Ala Asp Pro Gly Pro val Thr Ser val

405

Pro Pro val Pro Arg Ser
420

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

<220>
<223>

34

DNA

1269

Artificial

Mutante 15B4.

410

dirigida. Secuencia nucleotidica.

<400> 34
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgccg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggecc
acgcctttcc

agatcgtaa

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gccgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

Peroxidasa versatil (VP) obtenida

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccatccctcc
tagagcaagc

cctccgtccc

415

por evolucién

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcaccgcg

tcccgtccect

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

1020
1080
1140
1200
1260
1269



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

<220>
<223>

<400>

35
422
PRT

Artificial

construccion

35

Met Arg Phe Pro

1

Ala

Ile

Asp

Phe

65

Ser

Gly

Asp

val

Pro

145

Thr

Ser

Phe

val

Leu

Pro

val

50

Ile

Leu

Arg

Asp

His

130

Thr

Ile

Ala

Ala Ala
20

Ala Glu
35

Ala val

Asn Thr

Glu Lys

Thr Thr

100

Ile GIn

115

Glu Ser

Leu Gly

Glu Thr

Gln Lys

Gln Phe

195

Ile Pro

Ser

Pro

Ala

Leu

Thr

Arg

85

Ala

Glu

Leu

Gly

Asn

165

Pro

Ala

Phe

Pagina 46

ALPHA-VP. Secuencia

Ile

val

val

Pro

Ile

70

Glu

Asn

Asn

Arg

Phe

Gly

Phe

Phe

Asn

Phe

55

Ala

Ala

Ala

Leu

Leu

135

Gly

Pro

val

Ala

Leu
215

Thr

Thr

Gly

40

Ser

Ser

Glu

Ala

Phe

120

Thr

Ala

Ala

Ala

val

200

Gly

Ala

Thr

25

Tyr

Asn

Ile

Ala

Cys

105

Asp

Phe

Asp

Asn

Lys

Gly

Arg

val

10

Thr

Ser

Ser

Ala

Glu

90

Cys

Gly

Gly

Ala

170

val

Pro

aminoacidica.

Leu

Glu

Asp

Thr

Ala

75

Phe

Ala

Asp

Ser

155

Gly

Asn

Ser

Asp

Phe Ala Ala

Asp

Leu

Asn

60

Lys

Ala

Leu

Gln

Ala

140

Ile

Asn

Ala
220

Glu

Glu

45

Asn

Glu

Thr

Phe

Cys

125

Ile

Ile

Asp

Ser

Cys

205

val

Thr

30

Gly

Gly

Glu

Cys

Pro

110

Gly

Gly

Ala

Glu

Ala

190

Pro

Ala

Ser

15

Ala

Asp

Leu

Gly

Asp

95

Ile

Glu

Phe

Phe

Ile

175

Gly

Gly

Ala

Ser

Gln

Phe

Leu

val

80

Asp

Leu

Ser

Asp

val

Asp

Gly

Ser
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Pro Asp His Leu val Pro Glu Pro Phe Asp Ser val Asp Ser Ile Leu
225 230 235 240

Ala Arg Met Gly Asp Ala Gly Phe Ser Pro val Glu val val Trp Leu
245 250 255

Leu Ala Ser His Ser Ile Ala Ala Ala Asp Lys val Asp Pro Ser Ile
260 265 270

Pro Gly Thr Pro Phe Asp Ser Thr Pro Gly val Phe Asp Ser Gln Phe
275 280 285

Phe Ile Glu Thr GIn Leu Lys Gly Arg Leu Phe Pro Gly Thr Ala Asp
290 295 300

Asn Lys Gly Glu Ala Gln Ser Pro Leu Gln Gly Glu ITe Arg Leu Gln
305 310 315 320

Ser Asp His Leu Leu Ala Arg Asp Pro GIn Thr Ala Cys Glu Trp Gln
325 330 335

Ser Met val Asn Asn GIn Pro Lys Ile GIn Asn Arg Phe Ala Ala Thr
340 345 350

Met Ser Lys Met Ala Leu Leu Gly Gln Asp Lys Thr Lys Leu Ile Asp
355 360 365

Cys Ser Asp val ITle Pro Thr Pro Pro Ala Leu val Gly Ala Ala His
370 375 380

Leu Pro Ala Gly Phe Ser Leu Ser Asp val Glu Gln Ala Cys Ala Ala
385 390 395 400

Thr Pro Phe Pro Ala Leu Thr Ala Asp Pro Gly Pro val Thr Ser val
405 410 415

Pro Pro val Pro Gly Ser

420
<210> 36
<211> 1269
<212> DNA

<213> Artificial

<220> ) ] ] ]

<223> Mutante 2-1B. Peroxidasa versatil (VP) obtenida por evoluciodn
dirigida. Secuencia nucleotidica.

<400> 36
atgagatttc cttcaatttt tactgctgtt ttattcgcag catcctccgc attagctgct 60

ccagtcaaca ctacaacaga agatgaaacg gcacaaattc cggctgaagc tgtcatcggt 120



tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
agatcgtaa

<210>
<211>
<212>
<213>
<400>

37
89
PRT

37
Met Arg Phe
1

Ala Leu Ala

ITe Pro Ala
35

Asp val Ala
50

Phe Ile Asn

tagaagggga
tgtttataaa

aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
ccaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
aaaggtgcgc
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgcca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttecgcet
tgactgttcc
gggattttct

tgctgaccca

Saccharomyces cerevisiae

Pro Ser Ile Phe Thr

5

Ala Pro val Asn Thr

20

Pagina 48

gctgttttgc
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gccgaggttg
tcgattcctg
gaaacgctac
tctccattgce
actgcctgcg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

Ala val Leu

Thr Thr Glu
25

Glu Ala val ITe Gly Tyr Ser Asp

40

val Leu Pro Phe Ser

55

Thr Thr Ile Ala Ser

Asn Ser Thr

ITe Ala Ala

cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaatgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

Phe Ala Ala

Thr
30

Asp Glu

Glu
45

Leu Gly

Asn Asn Gly

60

Lys Glu Glu

cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgecgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgceg

tcccgtccect

Ser Ser

15

Ala
Asp Phe
Leu

Leu

Gly val

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1269



65

70
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75

Ser Leu Glu Lys Arg Glu Ala Glu Ala
85

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

38
1269
DNA
Arti

<220>
<223>

<400> 38
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
gcaaatgctg
gacggtgccc
atcggtttct
accattgaga
ccattcgtgg
ggagtctcca
gtggccgcect
gccagaatgg
tccattgcecg
cccggagttt
ggcactgctg
tccgatcact
aaccaaccga
caagacaaga
ggagcggcecc
acgcctttcec
ggatcgtaa

<210>
<211>

<212>
<213>

39
331
PRT

ficial

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
catgttgcat
agtgtggaga
ctcctacttt
ctaatttccc
ctaaacacaa
actgccctgg
ccccggacca
gtgacgcagg
ctgccgacaa
ttgattctca
acaacaaggg
tgttggctag
agattcagaa
ccaaattgat
acttaccggc

ctgctcttac

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgaa
tctgttcccc
agaggtgcac
aggcggagga
cgccaatgct
catctccgcc
tggtgtcagg
cctcgtgeca
cttcagtccc
ggttgaccca
attcttcatc
agaagcccaa
agacccccag
ccgtttcget
tgactgttcc
gggattttct

tgctgaccca

Pleurotus eryngii

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
ttcgcaactt
atcctcgatg
gagtcccttc
ggagctgacg
ggcatcgatg
ggcgacttca
attcctttct
gagccttttg
gtcgaggttg
tcgattcctg
gaaacgcaac
tctccattgce
actgcctgceg
gctaccatgt
gatgttatcc
cttagcgatg

ggcccagtaa

construccion ALPHA-VP.Secuencia nhucleotidica.

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gcgacgacgg
acatccaaga
gtttgacttt
gttccatcat
aaatcgtcag
ttcaatttgc
tcttgggtcg
attctgttga
tttggctcct
gaacgccatt
ttaaaggcag
aaggagagat
aatggcagtc
cgaagatggc
ccacccctcc
tagagcaagc

cctccgtccc

80

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
acgcaccacc
aaacctcttc
ccacgatgca
cgcgttcgac
tgctcagaag
tggcgeccgtt
cccggatgcec
ctccattctt
ggcttcgcac
cgattcaacc
actcttccca
caggcttcag
catggttaac
tcttcttgge
tgcccttgtc
gtgcgccgeg

tcccgtccect

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

1020
1080
1140
1200
1260
1269



<400>

39

Ala Thr Cys
1

Leu

Gln

Ala

Ile

65

Ile

Ile

Asn

Ala

val

145

Glu

val

Phe

Pro

Glu

225

Ala

Phe

Cys

Ile

50

Ile

Asp

Ser

Cys

val

130

Asp

val

Asp

Asp

Gly

Ile

Cys

Pro

Gly

35

Gly

Ala

Glu

Ala

Pro

115

Ala

Ser

val

Pro

Ser

195

Thr

Arg

Glu

Asp

Ile

20

Glu

Phe

Phe

Gly

Gly

Ala

Trp

Ser

180

Gln

Ala

Leu

Trp

Asp
5
Leu
Glu
Ser
Asp
val
85
Asp
Gly
ser
Leu
Leu
165
Phe
Asp

Gln

Gln
245

Gly

Asp

val

Pro

Thr

70

Ser

Phe

val

Pro

Ala

150

Leu

Pro

Phe

Asn

Ser

230

Ser

Arg

Asp

His

Thr

55

Ala

Arg

Ala

Gly

Asp

Met

Thr

Glu

40

Leu

Glu

Gln

Gln

Ile

120

His

Met

Ser

Thr

Glu

200

Gly

His

val

pPagina 50

Thr

Gln

25

Ser

Gly

Thr

Lys

Phe

105

Pro

Leu

Gly

His

Pro

185

Thr

Glu

Leu

Asn

Ala Asn Ala

Glu

Leu

Gly

Asn

Pro

90

Ala

Phe

val

Asp

Ser

170

Phe

Gln

Ala

Leu

Asn
250

Asn

Arg

Gly

Phe

75

Phe

Gly

Phe

Pro

Ala

155

Asp

Leu

Gln

Ala

235

Gln

Leu

Leu

Gly

60

Pro

val

Ala

Leu

Glu

140

Gly

Ala

Ser

Lys

Ser

220

Arg

Pro

Ala

Phe

Thr

45

Ala

Ala

Ala

val

Phe

Ala

Thr

Gly

Pro

Asp

Lys

Cys

Asp

30

Phe

Asp

Asn

Lys

Gly

Arg

Phe

Ser

Ala

Pro

190

Arg

Leu

Pro

Cys

Gly

His

Gly

Ala

His

95

val

Pro

Asp

Pro

Leu

Gln

Gln

Gln
255

Asp

Ser

Gly

80

Asn

Ser

Asp

Ser

val

160

Lys

val

Phe

Gly

Thr

240

Asn



Arg Phe Ala

Thr Leu

275

Lys

val Gly Ala

Gln Ala

305

cys

Pro val Thr

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

<400> 40
atgagatttc

40
267
DNA

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
<210>
<211>

<212>
<213>

41
996
DNA

<400> 41
gcaacttgcg
ctcgatgaca
tcccttegtt
gctgacggtt
atcgatgaaa
gacttcattc
cctttcttct
ccttttgatt
gaggttgttt
attcctggaa
acgcaactta

ccattgcaag

Ala Thr

260

Ile Asp

His

Ala

Ala Ala

Met

cys

Leu

Thr

ser Lys

Ser
280

Pro Ala

295

Pro Phe

310

val
325

Ser

Cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa

aaagagaggc

acgacggacg
tccaagaaaa
tgactttcca
ccatcatcgc
tcgtcagtgce
aatttgctgg
tgggtcgccc
ctgttgactc
ggctcctggc
cgccattcga
aaggcagact

gagagatcag

Pro

Pro val

Saccharomyces cerevisiae

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt

tgaagct

Pleurotus eryngii

caccaccgca
cctcttcgac
cgatgcaatc
gttcgacacc
tcagaagcca
cgccgttgga
ggatgccgtg
cattcttgcc
ttcgcactcc
ttcaaccccc
cttcccaggc

gcttcagtcc

pagina 51

Met Ala Leu Leu Gly GIn Asp Lys

265

val Ile Pro

Gly Phe Ser

Pro Ala Leu

315

Pro Gly Ser

330

ttattcgcag
gcacaaattc
gctgttttge

gccagcattg

aatgctgcat
ggtgcccagt
ggtttctctc
attgagacta
ttcgtggcta
gtctccaact
gccgectcecc
agaatgggtg
attgccgctg
ggagtttttg
actgctgaca

gatcacttgt

270

Thr Pro Pro Ala Leu

285

Leu Ser Asp val Glu

300

Thr Ala Asp Pro Gly

catcctccgc
cggctgaagc
cattttccaa

ctgctaaaga

gttgcattct
gtggagaaga
ctactttagg
atttccccgce
aacacaacat
gccctggtgg
cggaccacct
acgcaggctt
ccgacaaggt
attctcaatt
acaagggaga

tggctagaga

320

attagctgct
tgtcatcggt

cagcacaaat

agaaggggta

gttccccatc
ggtgcacgag
cggaggagga
caatgctggc
ctccgeecggce
tgtcaggatt
cgtgccagag
cagtcccgtc
tgacccatcg
cttcatcgaa
agcccaatct

cccccagact

60
120
180
240
267

60
120
180
240
300
360
420
480
540
600
660
720



gcctgcgaat ggcagtccat ggttaacaac
accatgtcga agatggctct tcttggccaa
gttatcccca cccctcctge ccttgtcgga

agcgatgtag agcaagcgtg cgccgcgacg

ccagtaacct ccgtccctcc cgtccctgga
<210> 42

<211> 29

<212> DNA

<213> Artificial

<220>

<223> cebador NecoRI-directo

<400> 42
cggaattcgc aacttgcgac gacggacgc

<210> 43

<211> 39

<212> DNA

<213> Artificial

<220>

<223> cebador CtNotI-reverse
<400> 43

aaggaaaaaa gcggccgctt acgatccagg
<210> 44

<211> 35

<212> DNA

<213> Artificial

<220>

<223> cebador NtpJRBamHI-directo
<400> 44

cgcggatcca tgagatttcc ttcaattttt
<210> 45

<211> 22

<212> DNA

<213> Artificial

<220>

<223> cebador RMLN-directo

<400> 45
cctctatact ttaacgtcaa gg

<210> 46

<211> 20

<212> DNA

<213> Artificial

<220>

pPagina 52
caaccgaaga ttcagaaccg tttcgctgct
gacaagacca aattgattga ctgttccgat
gcggcccact taccggcggg attttctctt
cctttccctg ctcttactgc tgacccaggc

tcgtaa

gacgggagg

actgc

780
840
900
960
996

29

39

35

22



<223> RMLC-reverso

<400> 46
gggagggcgt gaatgtaagc

Pagina 53
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