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SEQUENCE LISTING

<110> LALLEMAND HUNGARY LIQUIDITY MANAGEMENT LLC
BASF SE

<120> PROCESS FOR DISPLACING AN EXOGENOUS ENZYME
<130> N420746W0

<150> 62/941967
<151> 2019-11-29

<150> 63/078139
<151> 2020-09-14

<150> 63/078135
<151> 2020-09-14

<160> 37
<170> PatentIn version 3.5

<210> 1

<211> 617

<212> PRT

<213> Artificial Sequence

<220>

<223> Glucoamylase from Rasamsonia emersonii (Uniprot Q9C1v4)
associated with the signal sequence of Saccharomyces cerevisiae
alpha-mating factor 1

<220>

<221> SIGNAL

<222> (1)..(19)

<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 Arg Ala Pro Val Ala Ala Arg Ala Thr Gly Ser Leu Asp
20 25 30

Ser Phe Leu Ala Thr Glu Thr Pro Ile Ala Leu Gln Gly Val Leu Asn
35 40 45

Asn Ile Gly Pro Asn Gly Ala Asp Val Ala Gly Ala Ser Ala Gly Ile
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Val

65

Thr

Ala

Gln

Gly

Gly

145

Ala

Thr

Ile

Glu

Glu

225

Val

Gly

50

Val

Arg

Gly

Ala

Gly

130

Pro

Leu

Ala

Thr

Gly

210

Gly

Ser

Ser

Ala

Asp

Asn

Lys

115

Leu

Trp

Ile

Asp

Gln

195

Ser

Asn

Gln

Tyr

Ser

Ala

Lys

100

Val

Gly

Gly

Ala

Glu

180

Tyr

Ser

Ala

Ala

Val

Pro

Ala

85

Gln

Glu

Arg

Tyr

165

Ile

Trp

Phe

Leu

Pro

245

Leu

Ser

70

Leu

Leu

Thr

Pro

Pro

150

Ala

Ile

Asn

Phe

Ala

230

Gln

Ala

55

Arg

Thr

Glu

Ile

Lys

135

Gln

Asn

Trp

Ser

Thr

215

Thr

Val

Asn

Ser

Ala

Gln

Ser

120

Phe

Arg

Tyr

Pro

Ser

200

Thr

Arg

Leu

Phe
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Asp

Lys

Thr

105

Asn

Asn

Asp

Leu

Ile

185

Thr

Ala

Leu

Cys

Gly

Pro Asn
75

Tyr Leu
90

Ile Gln

Pro Ser

Val Asn

Gly Pro
155

Ile Asp
170

Val Gln

Phe Asp

Val Gln

Asn His
235

Phe Leu
250

Gly Ser
Page 2

60

Tyr

Val

Gln

Gly

Glu

140

Ala

Asn

Asn

Leu

His

220

Thr

Gln

Gly

Phe

Asp

Tyr

Asp

125

Thr

Leu

Gly

Asp

Trp

205

Arg

Cys

Ser

Arg

Tyr

Ala

Ile

110

Leu

Ala

Arg

Glu

Leu

190

Glu

Ala

Ser

Tyr

Ser

Ser

Phe

95

Ser

Ser

Phe

Ala

Ala

175

Ser

Glu

Leu

Asn

Trp

255

Gly

Trp

80

Ile

Ala

Thr

Thr

Thr

160

Ser

Tyr

Val

Val

Cys

240

Thr

Lys



Asp

Gly

Asn

305

Ser

Asp

Ala

Ile

Ser

385

Ile

Glu

Thr

Ser

Trp

Val

Cys

290

His

Gly

Val

Glu

Ser

370

Ala

Ile

Lys

Asp

Leu

450

Gly

Asn

275

Asp

Lys

Ile

Tyr

Gln

355

Ile

Ala

Ser

Tyr

Gly

435

Leu

Glu

260

Ser

Asp

Val

Ala

Gln

340

Leu

Thr

Val

Ala

Thr

420

Thr

Thr

Ser

Ile

Ser

Val

Glu

325

Gly

Asp

Gly

Val

405

Pro

Pro

Ala

Ser

Leu

Thr

Thr

310

Gly

Gly

Asp

Val

Thr

390

Gln

Ser

Leu

Ser

Ala

Gly

Phe

295

Asp

Ser

Asn

Ala

Ser

375

Tyr

Thr

Asp

Ser

Ala

455

Ser

Ser

280

Gln

Ser

Ala

Pro

Ile

360

Leu

Asn

Tyr

Gly

Ala

440

Arg

Ser
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265

Ile

Pro

Phe

Val

Trp

345

Tyr

Pro

Ser

Gly

Ser

425

Ser

Arg

Val

His Thr

Cys Ser

Arg Ser
315

Ala Val
330

Tyr Leu

Gln Trp

Phe Phe

Gly Ser

395

Asp Gly

410

Leu Thr

Ala Leu

Gln Ser

Pro Ala

Page 3

Phe

Ala

300

Ile

Gly

Ala

Lys

Gln

380

Thr

Tyr

Glu

Thr

Val

460

Val

Asp

285

Arg

Tyr

Arg

Thr

Lys

365

Asp

Thr

Leu

Gln

Trp

445

Val

Cys

270

Pro

Ala

Ala

Tyr

Ala

350

Ile

Ile

Phe

Ser

Phe

430

Ser

Pro

Ser

Ala

Leu

Ile

Pro

335

Ala

Gly

Tyr

Asn

Ile

415

Ser

Tyr

Ala

Ala

Gly

Ala

Asn

320

Glu

Ala

Ser

Pro

Asp

400

Val

Arg

Ala

Ser

Thr



117549337_1
465 470 475 480

Ser Ala Thr Gly Pro Tyr Ser Thr Ala Thr Asn Thr Val Trp Pro Ser
485 490 495

Ser Gly Ser Gly Ser Ser Thr Thr Thr Ser Ser Ala Pro Cys Thr Thr
500 505 510

Pro Thr Ser Val Ala Val Thr Phe Asp Glu Ile Val Ser Thr Ser Tyr
515 520 525

Gly Glu Thr Ile Tyr Leu Ala Gly Ser Ile Pro Glu Leu Gly Asn Trp
530 535 540

Ser Thr Ala Ser Ala Ile Pro Leu Arg Ala Asp Ala Tyr Thr Asn Ser
545 550 555 560

Asn Pro Leu Trp Tyr Val Thr Val Asn Leu Pro Pro Gly Thr Ser Phe
565 570 575

Glu Tyr Lys Phe Phe Lys Asn Gln Thr Asp Gly Thr Ile Val Trp Glu
580 585 590

Asp Asp Pro Asn Arg Ser Tyr Thr Val Pro Ala Tyr Cys Gly Gln Thr
595 600 605

Thr Ala Ile Leu Asp Asp Ser Trp Gln
610 615

<210> 2

<211> 1854

<212> DNA

<213> Artificial Sequence

<220>
<223> Encoding SEQ ID NO: 1

<400> 2
atgaggttcc catctatttt caccgectgtt ttgtttgectg cttcttctge tttggctaga 60
gcaccagttg ctgctagagc tacaggttct ttggattctt ttttggctac tgaaactcca 120
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atcgcattgc
tctgectggta
actagagatg
gatttggaac
aatccatccg
actgctttta
gctttaattg
attatttggc
actttcgact
agagctttgg
gtttcccaag
ttggctaatt
atccatactt
agagcattgg
tctggtattg
ggtggtaatc
taccagtgga
gacatatatc
atcatctctg
ccatccgatg
tcagctttga
gttccagctt
tctgctactg
tcttcaacta
gatgagatcg

ttaggtaatt

aaggtgtttt
tagttgttgc
ctgectttgac
aaaccattca
gtgatttgtc
ctggtccatg
cttacgccaa
caatcgttca
tgtgggaaga
ttgaaggtaa
ctccacaagt
ttggtggttc
ttgatcctgce
ctaaccataa
ctgaaggttc
catggtattt
agaagatcgg
catctgctgc
ctgttcaaac
gttctttgac
cttggtctta
cttggggtea
gtccttattc
ctacttcttc
tttctacctc

ggtctactgc

gaacaatatt
ttctccatct
tgctaaatac
acagtacatt
tactggtggt
gggtagacca
ctacttgatc
aaacgacttg
agttgaaggt
tgectttggcet
tttgtgtttc
tggtagatct
tggtggttgt
ggttgttact
agctgttget
ggctacagcet
ttctatttcc
agttggtact
ttacggtgat
Cgaacaattt
tgcttctttg
atcttctget
tacagctact
tgcteccttgt
ttatggtgaa

ttccgctatt
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ggtccaaacg
agatctgatc
ttggttgatg
tccgctcaag
ttgggtgaac
caaagagatg
gataacggtg
tcctacatta
tcttettttt
accagattga
ttgcaatctt
ggtaaggatg
gatgattcta
gactctttca
gttggtagat
gctgectgeag
attaccgatg
tacaactctg
ggttacttgt
tctagaactg
ttgacagctt
tcttcagttc
aatactgttt
actactccaa
actatctact

ccattgagag

Page 5

gtgctgatgt
ccaattactt
ctttcattgc
ctaaggttca
ctaagttcaa
gtccagcecttt
aagcttctac
ctcagtactg
tcactaccgc
accatacttg
attggaccgg
ttaattctat
cttttcaacc
gatccatcta
atcctgaaga
aacaattata
tgtctttgec
gttctactac
ctatcgtcga
atggtactcc
ctgctagaag
cagctgtttg
ggccatcttc
cttcagttgc
tggctggttc

ctgatgctta

tgcecggtget
ttactcttgg
cggtaacaag
aactatctct
tgttaacgaa
gagagctact
tgctgatgag
gaactcttct
cgttcaacat
ttctaactgt
ttcttacgtt
cttgggttcc
atgttctgca
cgctattaac
tgtttaccaa
tgatgctatc
attcttccaa
tttcaacgat
aaagtatact
attgtctgct
gcaatctgtt
ttctgctaca
tggttcaggt
tgttactttc
cattccagaa

cactaattct

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680
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aacccattgt ggtacgttac cgttaatttg ccaccaggta catcttttga gtacaagttt 1740
ttcaagaacc agaccgatgg tactatcgtt tgggaagatg atccaaacag atcttatact 1800
gttccagcat actgtggtca aactaccgct attttggatg attcttggca gtga 1854
<210> 3

<211> 598

<212> PRT

<213> Rasamsonia emersonii
<400> 3
Arg Ala Pro Val Ala Ala Arg Ala Thr Gly Ser Leu Asp Ser Phe Leu

1 5 10 15

Ala Thr Glu Thr Pro Ile Ala Leu Gln Gly Val Leu Asn Asn Ile Gly
20 25 30

Pro Asn Gly Ala Asp Val Ala Gly Ala Ser Ala Gly Ile Vval val Ala
35 40 45

Ser Pro Ser Arg Ser Asp Pro Asn Tyr Phe Tyr Ser Trp Thr Arg Asp
50 55 60

Ala Ala Leu Thr Ala Lys Tyr Leu Val Asp Ala Phe Ile Ala Gly Asn
65 70 75 80

Lys Asp Leu Glu Gln Thr Ile Gln Gln Tyr Ile Ser Ala Gln Ala Lys
85 90 95

Val Gln Thr Ile Ser Asn Pro Ser Gly Asp Leu Ser Thr Gly Gly Leu
100 105 110

Gly Glu Pro Lys Phe Asn Val Asn Glu Thr Ala Phe Thr Gly Pro Trp
115 120 125

Gly Arg Pro Gln Arg Asp Gly Pro Ala Leu Arg Ala Thr Ala Leu Ile
130 135 140

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

Tyr

Ser

Ala

Ala

225

Val

Ser

Asp

Val

Ala

305

Gln

Leu

Thr

Ile

Trp

Phe

Leu

210

Pro

Leu

Ile

Ser

Val

290

Glu

Gly

Tyr

Asp

Ile

Asn

Phe

195

Ala

Gln

Ala

Leu

Thr

275

Thr

Gly

Gly

Asp

Val
355

Trp

Ser

180

Thr

Thr

Val

Asn

Gly

260

Phe

Asp

Ser

Asn

Ala

340

Ser

Pro

165

Ser

Thr

Arg

Leu

Phe

245

Ser

Gln

Ser

Ala

Pro

325

Ile

Leu

Ile

Thr

Ala

Leu

Cys

230

Gly

Ile

Pro

Phe

Val

310

Trp

Tyr

Pro

Val

Phe

Val

Asn

215

Phe

Gly

His

Cys

Arg

295

Ala

Tyr

Gln

Phe

Gln

Asp

Gln

200

His

Leu

Ser

Thr

Ser

280

Ser

Val

Leu

Trp

Phe
360
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Asn

Leu

185

His

Thr

Gln

Gly

Phe

265

Ala

Ile

Gly

Ala

Lys

345

Gln

Asp Leu
170

Trp Glu

Arg Ala

Cys Ser

Ser Tyr
235

Arg Ser
250

Asp Pro

Arg Ala

Tyr Ala

Arg Tyr
315

Thr Ala
330

Lys Ile

Asp Ile

Page 7

Ser

Glu

Leu

Asn

220

Gly

Ala

Leu

Ile

300

Pro

Ala

Gly

Tyr

Tyr

Val

Val

205

Cys

Thr

Lys

Gly

Ala

285

Asn

Glu

Ala

Ser

Pro
365

Ile

Glu

190

Glu

Val

Gly

Asp

Gly

270

Asn

Ser

Asp

Ala

Ile

350

Ser

Thr

175

Gly

Gly

Ser

Ser

Val

255

Cys

His

Gly

Val

Glu

335

Ser

Ala

Gln

Ser

Asn

Gln

Tyr

240

Asn

Asp

Lys

Ile

Tyr

320

Gln

Ile

Ala



Val

Ala

385

Thr

Thr

Thr

Ser

Gly

465

Gly

Val

Ile

Ser

Trp

545

Phe

Gly

370

Val

Pro

Pro

Ala

Ser

450

Pro

Ser

Ala

Tyr

Ala

530

Tyr

Phe

Thr

Gln

Ser

Leu

Ser

435

Ala

Tyr

Ser

Val

Leu

515

Ile

Val

Lys

Tyr

Thr

Asp

Ser

420

Ala

Ser

Ser

Thr

Thr

500

Ala

Pro

Thr

Asn

Asn

Tyr

Gly

405

Ala

Arg

Ser

Thr

Thr

485

Phe

Gly

Leu

Val

Gln
565

Ser

Gly

390

Ser

Ser

Arg

Val

Ala

470

Thr

Asp

Ser

Arg

Asn

550

Thr

Gly

375

Asp

Leu

Ala

Gln

Pro

455

Thr

Ser

Glu

Ile

Ala

535

Leu

Asp

Ser

Gly

Thr

Leu

Ser

440

Ala

Asn

Ser

Ile

Pro

520

Asp

Pro

Gly
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Thr

Tyr

Glu

Thr

425

Val

Val

Thr

Ala

Val

505

Glu

Ala

Pro

Thr

Thr Phe

Leu Ser
395

Gln Phe
410

Trp Ser

Val Pro

Cys Ser

Val Trp
475

Pro Cys
490

Ser Thr

Leu Gly

Tyr Thr

Gly Thr
555

Ile Vval
570

Page 8

Asn

380

Ile

Ser

Tyr

Ala

Ala

460

Pro

Thr

Ser

Asn

Asn

540

Ser

Trp

Asp

Val

Arg

Ala

Ser

445

Thr

Ser

Thr

Tyr

Trp

525

Ser

Phe

Glu

Ile

Glu

Thr

Ser

430

Trp

Ser

Ser

Pro

Gly

510

Ser

Asn

Glu

Asp

Ile

Lys

Asp

415

Leu

Gly

Ala

Gly

Thr

495

Glu

Thr

Pro

Tyr

Asp
575

Ser

Tyr

400

Gly

Leu

Glu

Thr

Ser

480

Ser

Thr

Ala

Leu

Lys

560

Pro
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Asn Arg Ser Tyr Thr Val Pro Ala Tyr Cys Gly Gln Thr Thr Ala Ile

580

Leu Asp Asp Ser Trp Gln

595

<216> 4
<211>
<212>
<213>

DNA
<220>
<223>

<400> 4
agagcaccag

ccaatcgcat
gcttctgetg
tggactagag
aaggatttgg
tctaatccat
gaaactgctt
actgctttaa
gagattattt
tctactttcg
catagagctt
tgtgtttccc
gttttggcta
tccatccata
gcaagagcat
aactctggta

caaggtggta

1797

ttgctgctag
tgcaaggtgt
gtatagttgt
atgctgettt
aacaaaccat
ccggtgattt
ttactggtcc
ttgcttacgc
ggccaatcgt
acttgtggga
tggttgaagg
aagctccaca
attttggtgg
cttttgatcc
tggctaacca
ttgctgaagg

atccatggta

Artificial Sequence

Encoding SEQ ID NO: 3

agctacaggt
tttgaacaat
tgcttctcca
gactgctaaa
tcaacagtac
gtctactggt
atggggtaga
caactacttg
tcaaaacgac
agaagttgaa
taatgctttg
agttttgtgt
ttctggtaga
tgctggtggt
taaggttgtt
ttcagctgtt

tttggctaca
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585

tctttggatt
attggtccaa
tctagatctg
tacttggttg
atttccgctc
ggtttgggtsg
ccacaaagag
atcgataacg
ttgtcctaca
ggttcttctt
gctaccagat
ttcttgcaat
tctggtaagg
tgtgatgatt
actgactctt
gctgttggta

gctgetgetg
Page 9

590

cttttttggc
acggtgctga
atcccaatta
atgctttcat
aagctaaggt
aacctaagtt
atggtccagc
gtgaagcttc
ttactcagta
ttttcactac
tgaaccatac
cttattggac
atgttaattc
ctacttttca
tcagatccat
gatatcctga

cagaacaatt

tactgaaact
tgttgeceggt
cttttactct
tgccggtaac
tcaaactatc
caatgttaac
tttgagagct
tactgctgat
ctggaactct
cgeccgttcaa
ttgttctaac
cggttcttac
tatcttgggt
accatgttct
ctacgctatt
agatgtttac

atatgatgct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



atctaccagt
caagacatat
gatatcatct
actccatccg
gcttcagett
gttgttccag
acatctgcta
ggttcttcaa
ttcgatgaga
gaattaggta
tctaacccat
tttttcaaga
actgttccag
<210> 5
<211> 19
<212> PRT

<213>

<220>
<223>

<400> 5

ggaagaagat
atccatctgc
ctgctgttca
atggttcttt
tgacttggtc
cttcttgggg
ctggtcctta
ctactacttc
tcgtttctac
attggtctac
tgtggtacgt
accagaccga

catactgtgg

cggttctatt
tgcagttggt
aacttacggt
gaccgaacaa
ttatgcttct
tgaatcttct
ttctacagct
ttctgctect
ctcttatggt
tgcttccget
taccgttaat
tggtactatc

tcaaactacc

Artificial Sequence

117549337_1

tccattaccg
acttacaact
gatggttact
ttttctagaa
ttgttgacag
gcttcttcag
actaatactg
tgtactactc
gaaactatct
attccattga
ttgccaccag

gtttgggaag

gctattttgg

atgtgtcttt
ctggttctac
tgtctatcgt
ctgatggtac
cttctgctag
ttccagctgt
tttggccatc
caacttcagt
acttggctgg
gagctgatgc
gtacatcttt
atgatccaaa

atgattcttg

gccattcttc
tactttcaac
Cgaaaagtat
tccattgtct
aaggcaatct
ttgttctget
ttctggttca
tgctgttact
ttccattcca
ttacactaat
tgagtacaag
cagatcttat

gcagtga

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

1

Ala Leu Ala

<216> 6

<211> 618
<212> PRT
<213>

5

Rasamsonia emersonii
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Page 10

15

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1797

Signal sequence of Saccharomyces cerevisiae alpha-mating factor 1



<220>
<221>
<222>

<400>
Met Ala

1

Ala Ala

Asp Ser

Asn Asn
50

Ile Vval
65

Trp Thr

Ile Ala

Ala Gln

Thr Gly

130

Thr Gly
145

Thr Ala

Ser Thr

SIGNAL

(1)..(20)

6

Ser

Phe

Phe

35

Ile

Val

Arg

Gly

Ala

115

Gly

Pro

Leu

Ala

Leu

Ala

20

Leu

Gly

Ala

Asp

Asn

100

Lys

Leu

Trp

Ile

Asp
180

Val

Arg

Ala

Pro

Ser

Ala

85

Lys

Val

Gly

Gly

Ala

165

Glu

Ala

Ala

Thr

Asn

Pro

70

Ala

Asp

Gln

Glu

Arg

150

Tyr

Ile

Gly

Pro

Glu

Gly

55

Ser

Leu

Leu

Thr

Pro

135

Pro

Ala

Ile

Ala

Val

Thr

40

Ala

Arg

Thr

Glu

Ile

120

Lys

Gln

Asn

Trp
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Leu

Ala

25

Pro

Asp

Ser

Ala

Gln

105

Ser

Phe

Arg

Tyr

Pro
185

Cys Ile Leu
10

Ala Arg Ala

Ile Ala Leu

Val Ala Gly
60

Asp Pro Asn
75

Lys Tyr Leu
90

Thr Ile Gln

Asn Pro Ser

Asn Val Asn
140

Asp Gly Pro
155

Leu Ile Asp
170

Ile Val Gln

Page 11

Gly

Thr

Gln

45

Ala

Tyr

Val

Gln

Gly

125

Glu

Ala

Asn

Asn

Leu

Gly

30

Gly

Ser

Phe

Asp

Tyr

110

Asp

Thr

Leu

Gly

Asp
190

Thr
15

Ser

Val

Ala

Tyr

Ala

95

Ile

Leu

Ala

Arg

Glu

175

Leu

Pro

Leu

Leu

Gly

Ser

80

Phe

Ser

Ser

Phe

Ala

160

Ala

Ser



Tyr

Val

Val

225

Cys

Thr

Lys

Gly

Ala

305

Asn

Glu

Ala

Ser

Pro
385

Ile

Glu

210

Glu

Val

Gly

Asp

Gly

290

Asn

Ser

Asp

Ala

Ile

370

Ser

Thr

195

Gly

Gly

Ser

Ser

Val

275

Cys

His

Gly

Val

Glu

355

Ser

Ala

Gln

Ser

Asn

Gln

Tyr

260

Asn

Asp

Lys

Ile

Tyr

340

Gln

Ile

Ala

Tyr

Ser

Ala

Ala

245

Val

Ser

Asp

Val

Ala

325

Gln

Leu

Thr

Val

Trp

Phe

Leu

230

Pro

Leu

Ile

Ser

Val

310

Glu

Gly

Asp

Gly
390

Asn

Phe

215

Ala

Gln

Ala

Leu

Thr

295

Thr

Gly

Gly

Asp

Val

375

Thr

Ser

200

Thr

Thr

Val

Asn

Gly

280

Phe

Asp

Ser

Asn

Ala

360

Ser

Tyr
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Ser

Thr

Arg

Leu

Phe

265

Ser

Gln

Ser

Ala

Pro

345

Ile

Leu

Asn

Thr

Ala

Leu

Cys

250

Gly

Ile

Pro

Phe

Val

330

Trp

Tyr

Pro

Ser

Page 12

Phe

Val

Asn

235

Phe

Gly

His

Cys

Arg

315

Ala

Tyr

Gln

Phe

Gly
395

Asp

Gln

220

His

Leu

Ser

Thr

Ser

300

Ser

Val

Leu

Trp

Phe

380

Ser

Leu

205

His

Thr

Gln

Gly

Phe

285

Ala

Ile

Gly

Ala

Lys

365

Gln

Thr

Trp

Arg

Cys

Ser

Arg

270

Asp

Arg

Tyr

Arg

Thr

350

Lys

Asp

Thr

Glu

Ala

Ser

Tyr

255

Ser

Pro

Ala

Ala

Tyr

335

Ala

Ile

Ile

Phe

Glu

Leu

Asn

240

Trp

Gly

Ala

Leu

Ile

320

Pro

Ala

Gly

Tyr

Asn
400



Asp

Val

Arg

Ala

Ser

465

Thr

Ser

Thr

Tyr

Trp

545

Ser

Phe

Glu

Ile

Glu

Thr

Ser

450

Trp

Ser

Ser

Pro

Gly

530

Ser

Asn

Glu

Asp

Ile

Lys

Asp

435

Leu

Gly

Ala

Gly

Thr

515

Glu

Thr

Pro

Tyr

Asp
595

Ser

Tyr

420

Gly

Leu

Glu

Thr

Ser

500

Ser

Thr

Ala

Leu

Lys

580

Pro

Ala

405

Thr

Thr

Thr

Ser

Gly

485

Gly

Val

Ile

Ser

Trp

565

Phe

Asn

Val

Pro

Pro

Ala

Ser

470

Pro

Ser

Ala

Tyr

Ala

550

Tyr

Phe

Arg

Gln

Ser

Leu

Ser

455

Ala

Tyr

Ser

Val

Leu

535

Ile

Val

Lys

Ser

Thr

Asp

Ser

440

Ala

Ser

Ser

Thr

Thr

520

Ala

Pro

Thr

Asn

Tyr
600
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Tyr

Gly

425

Ala

Arg

Ser

Thr

Thr

505

Phe

Gly

Leu

Val

Gln

585

Thr

Gly Asp
410

Ser Leu

Ser Ala

Arg Gln

Val Pro
475

Ala Thr
490

Thr Ser

Asp Glu

Ser Ile

Arg Ala
555

Asn Leu
570

Thr Asp

Val Pro

Page 13

Gly

Thr

Leu

Ser

460

Ala

Asn

Ser

Ile

Pro

540

Asp

Pro

Gly

Ala

Tyr

Glu

Thr

445

Val

Val

Thr

Ala

Val

525

Glu

Ala

Pro

Thr

Tyr
605

Leu

Gln

430

Trp

Val

Cys

Val

Pro

510

Ser

Leu

Tyr

Gly

Ile

590

Cys

Ser

415

Phe

Ser

Pro

Ser

Trp

495

Cys

Thr

Gly

Thr

Thr

575

Val

Gly

Ile

Ser

Tyr

Ala

Ala

480

Pro

Thr

Ser

Asn

Asn

560

Ser

Trp

Gln
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Thr Thr Ala Ile Leu Asp Asp Ser Trp Gln

610

<216> 7
<211>
<212>
<213>

DNA
<220>
<223>

<400> 7
atgaggttcc

gcaccagttg
atcgcattgc
tctgectggta
actagagatg
gatttggaac
aatccatccg
actgctttta
gctttaattg
attatttggc
actttcgact
agagctttgg
gtttcccaag
ttggctaatt
atccatactt
agagcattgg
tctggtattg
ggtggtaatc

taccagtgga

1854

catctatttt
ctgctagagc
aaggtgtttt
tagttgttgc
ctgectttgac
aaaccattca
gtgatttgtc
ctggtccatg
cttacgccaa
caatcgttca
tgtgggaaga
ttgaaggtaa
ctccacaagt
ttggtggttc
ttgatcctgce
ctaaccataa
ctgaaggttc

catggtattt

agaagatcgg

615

Artificial Sequence

Encoding SEQ ID NO: 6

caccgctgtt
tacaggttct
gaacaatatt
ttctccatct
tgctaaatac
acagtacatt
tactggtggt
gggtagacca
ctacttgatc
aaacgacttg
agttgaaggt
tgectttggcet
tttgtgtttc
tggtagatct
tggtggttgt
ggttgttact
agctgttget
ggctacagcet

ttctatttcc
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ttgtttgetg
ttggattctt
ggtccaaacg
agatctgatc
ttggttgatg
tccgctcaag
ttgggtgaac
caaagagatg
gataacggtg
tcctacatta
tcttettttt
accagattga
ttgcaatctt
ggtaaggatg
gatgattcta
gactctttca
gttggtagat
gctgectgeag

attaccgatg

Page 14

cttcttctge
ttttggctac
gtgctgatgt
ccaattactt
ctttcattgc
ctaaggttca
ctaagttcaa
gtccagcecttt
aagcttctac
ctcagtactg
tcactaccgc
accatacttg
attggaccgg
ttaattctat
cttttcaacc
gatccatcta
atcctgaaga
aacaattata

tgtctttgec

tttggctaga
tgaaactcca
tgcecggtget
ttactcttgg
cggtaacaag
aactatctct
tgttaacgaa
gagagctact
tgctgatgag
gaactcttct
cgttcaacat
ttctaactgt
ttcttacgtt
cttgggttcc
atgttctgca
cgctattaac
tgtttaccaa
tgatgctatc

attcttccaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gacatatatc
atcatctctg
ccatccgatg
tcagctttga
gttccagctt
tctgctactg
tcttcaacta
gatgagatcg
ttaggtaatt
aacccattgt
ttcaagaacc
gttccagcat
<210> 8

<211> 20
<212> PRT

<213>

<220>
<223>

catctgctgc
ctgttcaaac
gttctttgac
cttggtctta
cttggggtea
gtccttattc
ctacttcttc
tttctacctc
ggtctactgc
ggtacgttac
agaccgatgg

actgtggtca

agttggtact
ttacggtgat
Cgaacaattt
tgcttctttg
atcttctget
tacagctact
tgcteccttgt
ttatggtgaa
ttccgctatt
cgttaatttg
tactatcgtt

aactaccgct

Artificial Sequence

Signal sequence associated with

117549337_1

tacaactctg
ggttacttgt
tctagaactg
ttgacagctt
tcttcagttc
aatactgttt
actactccaa
actatctact
ccattgagag
ccaccaggta
tgggaagatg

attttggatg

glucoamylase from(Uniprot Q9C1V4)

<400> 8

gttctactac
ctatcgtcga
atggtactcc
ctgctagaag
cagctgtttg
ggccatcttc
cttcagttgc
tggctggttc
ctgatgctta
catcttttga
atccaaacag

attcttggca

tttcaacgat
aaagtatact
attgtctgct
gcaatctgtt
ttctgctaca
tggttcaggt
tgttactttc
cattccagaa
cactaattct
gtacaagttt

atcttatact

gtga

Rasamsonia emersonii

Met Ala Ser Leu Val Ala Gly Ala Leu Cys Ile Leu Gly Leu Thr Pro

1

5

Ala Ala Phe Ala

<216> 9

<211> 5068
<212> PRT
<213>

<220>
<223>

20

Artificial Sequence
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15

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1854

Glucoamylase from Saccharomycopsis fibuligera associated with the



117549337 _1
signal sequence of Saccharomyces cerevisiae alpha-mating factor 1

<220>

<221> SIGNAL

<222> (1)..(19)

<400> 9

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

Ala Leu Ala Asn Thr Gly His Phe Gln Ala Tyr Ser Gly Tyr Thr Val
20 25 30

Asn Arg Ala Asn Phe Thr Gln Trp Ile His Glu Gln Pro Ala Val Ser
35 40 45

Trp Tyr Tyr Leu Leu Gln Asn Ile Asp Tyr Pro Glu Gly Gln Phe Lys
50 55 60

Ala Ala Lys Pro Gly Val Val Val Ala Ser Pro Ser Thr Ser Glu Pro
65 70 75 80

Asp Tyr Phe Tyr Gln Trp Thr Arg Asp Thr Ala Ile Thr Phe Leu Ser
85 90 95

Leu Ile Ala Glu Val Glu Asp His Ser Phe Ser Asn Thr Thr Leu Ala
100 105 110

Lys Val Val Glu Tyr Tyr Ile Ser Asn Thr Tyr Thr Leu Gln Arg Val
115 120 125

Ser Asn Pro Ser Gly Asn Phe Asp Ser Pro Asn His Asp Gly Leu Gly
130 135 140

Glu Pro Lys Phe Asn Val Asp Asp Thr Ala Tyr Thr Ala Ser Trp Gly
145 150 155 160

Arg Pro Gln Asn Asp Gly Pro Ala Leu Arg Ala Tyr Ala Ile Ser Arg
165 170 175

Page 16
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Tyr

Gly

Ile

Gly

225

Leu

Tyr

Leu

His

Ala

305

Thr

Tyr

Tyr

Gly

Leu

Gln

Ile

210

Phe

Val

Asn

Asn

Ile

290

Thr

Tyr

Tyr

Lys

Val
370

Asn

Asn

195

Lys

Asp

Gln

Asp

Ser

275

Val

Tyr

Thr

Leu

Ala

355

Gly

Ala

180

Gly

Pro

Leu

Leu

Pro

260

Tyr

Glu

Ile

Pro

Leu

340

Gly

Thr

Val

Ile

Asp

Trp

Lys

245

Gly

Ile

Ser

Ala

Phe

325

Val

Ala

Ser

Ala

Pro

Leu

Glu

230

Ala

Phe

Asn

Pro

Ala

310

Asn

Asp

Ala

Glu

Lys

Tyr

Gln

215

Glu

Leu

Thr

Ser

Gln

295

Leu

Val

Asn

Val

Gly
375

His

Ser

200

His

Asn

Ser

Ser

Ser

280

Leu

Ile

Asp

Lys

Gly

360

Asn
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Asn Asn Gly Lys

185

Ser

Val

Gln

Tyr

Trp

265

Gly

Ser

Thr

Asn

Asn

345

Arg

Pro

Ala Ser

Ser Thr

Gly Thr
235

Gly Ile
250

Leu Glu

Phe Val

Ser Arg

His Asp

315

Ser Tyr
330

Arg Tyr

Tyr Pro

Trp Gln

Page 17

Asp

His

220

His

Pro

Lys

Asn

Gly

300

Ile

Val

Lys

Glu

Leu
380

Leu

Ile

205

Trp

Phe

Leu

Gln

Ser

285

Gly

Gly

Leu

Ile

Asp

365

Ala

Leu

190

Tyr

Ser

Phe

Ser

Lys

270

Gly

Leu

Asp

Asn

Asn

350

Val

Thr

Leu

Trp

Thr

Thr

Lys

255

Asp

Lys

Asp

Asp

Ser

335

Gly

Tyr

Ala

Ala

Lys

Ser

Ala

240

Thr

Ala

Lys

Ser

Asp

320

Leu

Asn

Asn

Tyr



Ala
385

Gly Gln

Lys Asn Leu

Ile Ala Asp

Thr Leu

435

Leu

Leu Gln

450

Leu

Asp Asn

465

Asp

Gln Ala Gly

Ala Asn Arg

<2106>
<211>
<212>
<213>

10
1527
DNA

<220>
<223>

<400> 10
atgaggttcc

accggtcatt
attcatgaac
ggtcaattca

gattacttct

Thr Phe

Tyr

Thr Leu

390

Val Ile

405

Leu Ser

420

Thr Tyr

Phe

Gly

Gly Gln

Glu

Lys

Gly

Asp

Leu

Lys Leu

Ile Asp

Ser Asp

440

Ser Phe

455

Thr Glu

470

Ala Val

485

Ala
500

Arg

catctatttt
tccaagctta
aaccagctgt
aagctgctaa

accaatggac

Ser

Asn

Leu Thr

Lys Leu

Artificial Sequence

Encoding SEQ ID NO: 9

caccgctgtt
ttctggttat
ttcttggtac
accaggtgtt

tagagatacc
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Ala Tyr Asn
395

Asn Tyr

410

Asp

Ser Ser

425

Tyr

Asn Tyr Lys

Leu Lys Val

Glu Ile Asn

475

Ser Ser

490

Trp

Ile
505

Glu Leu

ttgtttgetg
accgttaaca
tacttgttgc
gttgttgectt

gctattacct

Page 18

Ser Leu Lys

Leu Tyr Asn

Ala Ser Lys

430

Val
445

Asn Ile

Leu Leu

460

Asp

Arg Tyr Thr

Gly Ser Leu

Leu

cttcttctge
gagctaactt
aaaacatcga
ctccatctac

tcttgtectt

Asn Lys

400

Ser Phe

415

Asp Ser

Lys Ser
Tle

His

Phe
480

Gly

Leu Ser

495

tttggctaac
cacccaatgg
ttacccagaa
atctgaacca

gattgctgaa

60

120

180

240

300
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gttgaagatc attctttctc caacactacc ttggctaagg ttgtcgaata ttacatttcc 360
aacacctaca ccttgcaaag agtttctaat ccatccggta acttcgattc tccaaatcat 420
gatggtttgg gtgaacctaa gttcaacgtt gatgatactg cttatacagc ttcttggggt 480
agaccacaaa atgatggtcc agctttgaga gcttacgcta tttctagata cttgaacgct 540
gttgctaagc acaacaacgg taaattatta ttggccggtc aaaacggtat tccttattct 600
tctgcttccg atatctactg gaagattatt aagccagact tgcaacatgt ttctactcat 660
tggtctacct ctggttttga tttgtgggaa gaaaatcaag gtactcattt cttcaccgcect 720
ttggttcaat tgaaggcttt gtcttacggt attccattgt ctaagaccta caatgatcca 780
ggtttcactt cttggttgga aaaacaaaag gatgccttga actcctacat taactcttcc 840
ggtttcgtta actctggtaa aaagcacatc gttgaatctc cacaattgtc atctagaggt 900
ggtttggatt ctgctactta tattgctgcc ttgatcaccc atgatatcgg tgatgatgat 960
acttacaccc cattcaatgt tgataactcc tacgttttga actccttgta ttacctattg 1020
gtcgacaaca agaacagata caagatcaac ggtaactaca aagctggtgc tgctgttggt 1080
agatatcctg aagatgttta caacggtgtt ggtacttctg aaggtaatcc atggcaattg 1140
gctactgectt atgectggtca aactttttac accttggecct acaattcctt gaagaacaag 1200
aagaacttgg tcatcgaaaa gttgaactac gacttgtaca actccttcat tgctgatttg 1260
tccaagattg attcttccta cgcttctaag gattctttga ctttgaccta cggttccgat 1320
aactacaaga acgttatcaa gtccttgttg caattcggtg actcattctt gaaggttttg 1380
ttggatcaca tcgatgacaa cggtcaattg actgaagaaa tcaacagata caccggtttt 1440
caagctggtg cagtttcttt gacttggtca tctggttctt tgttgtctge taatagagcc 1500
agaaacaagt tgatcgaatt attgtga 1527
<210> 11

<211> 616

<212> PRT

<213> Artificial Sequence

<220>

<223> Glucoamylase from Rasamsonia emersonii (Uniprot AGAOFAYWQ6)

associated with the signal sequence of Saccharomyces cerevisiae
alpha-mating factor 1

Page 19
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<220>
<221>
<222>

<400>
Met Arg

1

Ala Leu

Ser Phe

Asn Ile
50

Val Vval
65

Thr Arg

Ala Gly

Gln Ala

Gly Gly
130

Gly Pro
145

Ala Leu

SIGNAL

(1)..(19)

11

Phe

Ala

Leu

35

Gly

Ala

Asp

Asn

Gln

115

Leu

Trp

Ile

Pro

Arg

20

Ala

Pro

Ser

Ala

Lys

100

Val

Gly

Gly

Ala

Ser

Ala

Thr

Asn

Pro

Ala

85

Asp

Gln

Glu

Arg

Tyr
165

Ile

Pro

Glu

Gly

Ser

70

Leu

Leu

Thr

Pro

Pro

150

Ala

Phe

Val

Thr

Ala

55

Arg

Thr

Glu

Ile

Lys

135

Gln

Asn

Thr

Ala

Pro

40

Asp

Ser

Ala

Gln

Ser

120

Phe

Arg
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Ala

Ala

25

Ile

Val

Asp

Lys

Thr

105

Asn

Asn

Asp

Leu

Val Leu
10

Arg Ala

Ala Leu

Ala Gly

Pro Asp
75

Tyr Leu
90

Ile Gln

Pro Ser

Val Asn

Gly Pro
155

Ile Asp
170

Page 20

Phe

Ser

Gln

Ala

60

Val

Glu

Gly

Glu

140

Ala

Asn

Ala

Gly

Gly

45

Ser

Phe

Asp

Tyr

Asp

125

Thr

Leu

Gly

Ala

Ser

30

Val

Ala

Tyr

Ala

Ile

110

Leu

Ala

Arg

Gln

Ser

15

Leu

Leu

Gly

Ser

Phe

95

Ser

Ser

Phe

Ala

Ala
175

Ser

Asp

Asn

Ile

Trp

80

Ile

Ala

Thr

Thr

Thr

160

Ser



Thr

Val

Glu

Glu

225

Val

Gly

Asp

Gly

Asn

305

Ser

Asp

Ala

Ile

Ala

Thr

Gly

210

Gly

Ser

Ser

Val

Cys

290

His

Gly

Val

Glu

Ser
370

Asp

Gln

195

Ser

Asn

Gln

Tyr

Asn

275

Asp

Lys

Ile

Tyr

Gln

355

Ile

Glu

180

Tyr

Ser

Ala

Ala

Val

260

Ser

Asp

Val

Ala

Gln

340

Leu

Thr

Ile

Trp

Phe

Leu

Pro

245

Leu

Ile

Ser

Val

Glu

325

Gly

Tyr

Asp

Ile

Asn

Phe

Ala

230

Gln

Ala

Leu

Thr

Thr

310

Gly

Gly

Asp

Val

Trp

Ser

Thr

215

Thr

Val

Asn

Gly

Phe

295

Asp

Ser

Asn

Ala

Ser
375

Pro

Ser

200

Thr

Arg

Leu

Phe

Ser

280

Gln

Ser

Ala

Pro

Ile

360

Leu
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Ile Val Gln Asn

185

Thr

Ala

Leu

Cys

Gly

265

Ile

Pro

Phe

Val

Trp

345

Tyr

Ala

Phe Asp

Val Gln

Asn His

235

Phe Leu

250

Gly Ser

His Thr

Cys Ser

Arg Ser

315

Ala Val

330

Tyr Leu

Gln Trp

Phe Phe

Page 21

Leu

His

220

Thr

Gln

Gly

Phe

Ala

300

Val

Gly

Ala

Asn

Gln
380

Trp

205

Arg

Cys

Ser

Arg

Asp

285

Arg

Tyr

Arg

Thr

Lys

365

Asp

Leu

190

Glu

Ala

Pro

Tyr

Ser

270

Pro

Ala

Ala

Ala
350

Ile

Ile

Ser

Glu

Leu

Asn

Trp

255

Gly

Ala

Leu

Val

Pro

335

Ala

Gly

Tyr

Tyr

Val

Val

Cys

240

Thr

Lys

Gly

Ala

Asn

320

Glu

Ala

Ser

Pro



Ser

385

Ile

Glu

Ser

Ser

Trp

465

Ser

Ser

Thr

Glu

Pro

545

Pro

Tyr

Ala

Ile

Lys

Asp

Leu

450

Gly

Ala

Gly

Ser

Thr

530

Ser

Leu

Lys

Ala

Ser

Tyr

Gly

435

Leu

Glu

Thr

Ser

Val

515

Ile

Ser

Trp

Phe

Val

Ala

Thr

420

Thr

Thr

Ser

Gly

Gly

500

Ala

Tyr

Ala

Tyr

Phe
580

Gly

Val

405

Pro

Pro

Ala

Ser

Pro

485

Pro

Val

Leu

Ile

Val
565

Thr

390

Gln

Ser

Leu

Ala

Ala

470

Tyr

Ser

Thr

Ala

Pro

550

Thr

Lys

Tyr

Thr

Asp

Ser

Ala

455

Ser

Ser

Thr

Phe

Gly

535

Leu

Leu

Glu

Asn

Tyr

Gly

Ala

440

Arg

Ser

Thr

Thr

Asp

520

Ser

Arg

Asn

Thr

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Ser Gly Ser Ser

Ala

Ser

425

Ser

Arg

Val

Ala

Thr

505

Glu

Ile

Ala

Leu

Asp
585

395

Asp Gly
410

Leu Thr

Gly Leu

Gln Ser

Pro Ala
475

Thr Asn
490

Ser Val

Ile Vval

Pro Glu

Asp Ala

555

Pro Ala
570

Gly Thr

Page 22

Tyr

Glu

Thr

Ile

460

Val

Thr

Pro

Ser

Leu

540

Tyr

Gly

Ile

Thr

Leu

Gln

Trp

445

Val

Cys

Ala

Cys

Thr

525

Gly

Thr

Thr

Val

Phe

Ser

Phe

430

Ser

Pro

Ser

Trp

Thr

510

Thr

Asn

Ser

Ser

Trp
590

Asn

Ile

415

Ser

Tyr

Ala

Ala

Pro

495

Thr

Tyr

Trp

Ser

Phe

575

Glu

Asp

400

Ile

Arg

Ala

Ser

Thr

480

Ser

Pro

Gly

Ser

Asn

560

Glu

Asp



595

600

Ala Ile Leu Asp Asp Ser Trp Gln

610

<216> 12
<211>
<212>
<213>

DNA
<220>
<223>

<400> 12
atgaggttcc

gcgeeegttg
attgcattgc
tccgcaggga
acgagagatg
gatttagagc
aacccatcag
actgcgttca
gctctgattg
ataatttggc
acattcgatt
agggctttgg
gtgtcccaag
ctagcgaatt
attcacactt
cgtgcattgg
tccgggattg

ggtggtaatc

1848

catctatttt
ccgctagagc
aaggggttct
tcgtggttgce
cggcattaac
agactataca
gggacttgtc
ctgggecttg
cttacgcaaa
cgattgtcca
tgtgggagga
ttgaaggtaa
ctccacaggt
ttggcggeag
tcgacccagc
cgaatcataa
ctgaagggag

cctggtacct

615

Artificial Sequence

Encoding SEQ ID NO: 11

caccgctgtt
ttcaggtagt
aaacaacatt
gtctccatca
agcgaagtat
agaatatatc
aacaggaggt
gggtcgtccc
ttaccttatc
gaacgacctt
agtcgaagga
tgccttggcea
tttgtgtttc
tgggagatcc
tgggggctgc
ggtggtaact
tgctgtagceg

ggctaccgcec
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117549337 _1
Asp Pro Asn Arg Ser Tyr Thr Val Pro Ala Tyr Cys Gly Gln Thr Thr

ttgtttgetg
ttagatagtt
ggaccgaacg
agaagcgacc
ttagttgatg
tcagcgcaag
ctgggtgagc
cagagggatg
gacaatggtc
tcatacgtta
tccagcttct
acgcgtttga
ctacagagct
ggaaaagacg
gatgatagta
gacagtttta
gtgggaaggt

gctgetgetg

Page 23

605

cttcttctge
ttctggctac
gggcagacgt
ctgactactt
cattcatcgc
cacaagtcca
cgaagtttaa
ggccagcettt
aggcaagtac
cccagtattg
ttacaactgc
accatacgtg
attggactgg
tgaacagcat
cgtttcagcc
ggtcagtata
atccagagga

aacaactgta

tttggctaga
tgagacacct
ggctggtgct
ttatagttgg
cggaaataag
aacgatatcc
tgtgaacgag
gcgtgecacg
cgctgatgaa
gaactcttcc
cgttcagcac
ccctaattgc
ctcctacgtc
cttggggagc
atgttccgcec
cgecggttaat
cgtttatcag

tgacgccatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



117549337_1

tatcagtgga acaaaattgg ttctatatcc atcaccgacg tctcactage ctttttccag 1140
gatatatatc caagcgccge tgtcggaaca tacaactccg gttcatcaac gttcaatgat 1200
ataatctccg ctgtgcaaac ctacgcggac ggttacttat ctattatcga aaaatacacg 1260
ccaagtgacg gtagcctgac tgagcaattt agtcgttctg acggtactcc attatctgca 1320
agcggactaa cgtggagcta cgcaagccta cttacagecgg ccgectcgtag acaatcaatt 1380
gtcccagcca gttggggtga gagttctgeg agttctgttc ctgecggtgtg tagtgecgacg 1440
tcagcgaccg gcccttatag caccgcaaca aatacggett ggccgagttc cgggtetggt 1500
ccaagcacaa cgaccagtgt cccctgcaca acccctacat cagtggecgt cacttttgac 1560
gaaatcgtca gtacgacgta cggtgaaact atttatcttg cggggtcaat accggagcta 1620
gggaattggt caccgagttc cgcgattcct ttaagggcag acgcgtatac cagtagcaac 1680
ccgttgtggt atgttacact taatctaccc gcgggcacta gecttcgagta caaattcttt 1740
aaaaaagaaa cggacggcac gattgtttgg gaggacgacc caaaccgttc ttacactgta 1800
ccggecttatt gcggccagac aacagcgatc ttagacgaca gttggcag 1848
<210> 13
<211> 597
<212> PRT
<213> Rasamsonia emersonii
<400> 13
Arg Ala Pro Val Ala Ala Arg Ala Ser Gly Ser Leu Asp Ser Phe Leu
1 5 10 15
Ala Thr Glu Thr Pro Ile Ala Leu Gln Gly Val Leu Asn Asn Ile Gly
20 25 30
Pro Asn Gly Ala Asp Val Ala Gly Ala Ser Ala Gly Ile Vval val Ala
35 40 45
Ser Pro Ser Arg Ser Asp Pro Asp Tyr Phe Tyr Ser Trp Thr Arg Asp
50 55 60
Ala Ala Leu Thr Ala Lys Tyr Leu Val Asp Ala Phe Ile Ala Gly Asn
Page 24
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65

Lys

Val

Gly

Gly

Ala

145

Glu

Tyr

Ser

Ala

Ala

225

Val

Ser

Asp

Asp

Gln

Glu

Arg

130

Tyr

Ile

Trp

Phe

Leu

210

Pro

Leu

Ile

Ser

Leu

Thr

Pro

115

Pro

Ala

Ile

Asn

Phe

195

Ala

Gln

Ala

Leu

Thr

Glu

Ile

100

Lys

Gln

Asn

Trp

Ser

180

Thr

Thr

Val

Asn

Gly

260

Phe

Gln

85

Ser

Phe

Arg

Tyr

Pro

165

Ser

Thr

Arg

Leu

Phe

245

Ser

Gln

70

Thr

Asn

Asn

Asp

Leu

150

Ile

Thr

Ala

Leu

Cys

230

Gly

Ile

Pro

Ile

Pro

Val

Gly

135

Ile

Val

Phe

Val

Asn

215

Phe

Gly

His

Cys

Gln

Ser

Asn

120

Pro

Asp

Gln

Asp

Gln

200

His

Leu

Ser

Thr

Ser
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Glu

Gly

105

Glu

Ala

Asn

Asn

Leu

185

His

Thr

Gln

Gly

Phe

265

Ala

75

Tyr Ile
90

Asp Leu

Thr Ala

Leu Arg

Gly Gln
155

Asp Leu
170

Trp Glu

Arg Ala

Cys Pro

Ser Tyr
235

Arg Ser
250

Asp Pro

Arg Ala
Page 25

Ser

Ser

Phe

Ala

140

Ala

Ser

Glu

Leu

Asn

220

Trp

Gly

Ala

Leu

Ala

Thr

Thr

125

Thr

Ser

Tyr

Val

Val

205

Cys

Thr

Lys

Gly

Ala

Gln

Gly

110

Gly

Ala

Thr

Val

Glu

190

Glu

Val

Gly

Asp

Gly

270

Asn

Ala

95

Gly

Pro

Leu

Ala

Thr

175

Gly

Gly

Ser

Ser

Val

255

Cys

His

80

Gln

Leu

Trp

Ile

Asp

160

Gln

Ser

Asn

Gln

Tyr

240

Asn

Asp

Lys



Val

Ala

305

Gln

Leu

Thr

Val

Ala

385

Thr

Thr

Thr

Ser

Gly

465

Gly

Val

290

Glu

Gly

Tyr

Asp

Gly

370

Val

Pro

Pro

Ala

Ser

450

Pro

Pro

275

Thr

Gly

Gly

Asp

Val

355

Thr

Gln

Ser

Leu

Ala

435

Ala

Tyr

Ser

Asp

Ser

Asn

Ala

340

Ser

Tyr

Thr

Asp

Ser

420

Ala

Ser

Ser

Thr

Ser

Ala

Pro

325

Ile

Leu

Asn

Tyr

Gly

405

Ala

Arg

Ser

Thr

Thr

Phe

Val

310

Trp

Tyr

Ala

Ser

Ala

390

Ser

Ser

Arg

Val

Ala

470

Thr

Arg

295

Ala

Tyr

Gln

Phe

Gly

375

Asp

Leu

Gly

Gln

Pro

455

Thr

Ser

280

Ser

Val

Leu

Trp

Phe

360

Ser

Gly

Thr

Leu

Ser

440

Ala

Asn

Val
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Val

Gly

Ala

Asn

345

Gln

Ser

Tyr

Glu

Thr

425

Ile

Val

Thr

Pro

Tyr Ala

Arg Tyr
315

Thr Ala
330

Lys Ile

Asp Ile

Thr Phe

Leu Ser
395

Gln Phe
410

Trp Ser

Val Pro

Cys Ser

Ala Trp

475

Cys Thr
Page 26

Val

300

Pro

Ala

Gly

Tyr

Asn

380

Ile

Ser

Tyr

Ala

Ala

460

Pro

Thr

285

Asn

Glu

Ala

Ser

Pro

365

Asp

Ile

Arg

Ala

Ser

445

Thr

Ser

Pro

Ser

Asp

Ala

Ile

350

Ser

Ile

Glu

Ser

Ser

430

Trp

Ser

Ser

Thr

Gly

Val

Glu

335

Ser

Ala

Ile

Lys

Asp

415

Leu

Gly

Ala

Gly

Ser

Ile

Tyr

320

Gln

Ile

Ala

Ser

Tyr

400

Gly

Leu

Glu

Thr

Ser

480

Val



Ala Val Thr

Ala
515

Tyr Leu

Ala Ile

530

Pro

Tyr Val Thr

545

Phe Lys Lys

Arg Ser Tyr

Ser
595

Asp Asp

<2106>
<211>
<212>
<213>

14
1791
DNA

<220>
<223>

<400> 14
agagcgcccg

cctattgcat
gcttccgeag
tggacgagag
aaggatttag

tccaacccat

485

Phe
500

Asp
Gly Ser
Leu

Arg

Leu Asn

Glu

Ile

Ala

Leu

Ile Vval

Glu
520

Pro

Asp Ala

535

Pro Ala

550

Glu Thr

565

Thr
580

Val

Trp Gln

ttgccgctag
tgcaaggggt
ggatcgtggt
atgcggcatt
agcagactat

caggggactt

Asp

Pro

Gly Thr

Ala Tyr

Artificial Sequence

Encoding SEQ ID NO: 13

agcttcaggt
tctaaacaac
tgcgtctcca
aacagcgaag
acaagaatat

gtcaacagga
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490

Ser Thr Thr

505

Leu Gly Asn

Tyr Thr Ser

Thr Ser

555

Gly

Ile Vval

570

Trp

Cys Gln

585

Gly

agtttagata
attggaccga
tcaagaagcg
tatttagttg

atctcagcegc

ggtctgggtg

Page 27

Glu
510

Tyr Gly

Ser Pro

525

Trp

Ser Asn Pro

540

Phe Glu Tyr

Glu Asp Asp

Thr Thr Ala

590

gttttctggc
acggggeaga
accctgacta
atgcattcat
aagcacaagt

agccgaagtt

495

Thr Ile

Ser Ser
Leu

Trp

Phe
560

Lys

Pro Asn

575

Ile Leu

tactgagaca
cgtggetggt
cttttatagt
cgccggaaat
ccaaacgata

taatgtgaac

60

120

180

240

300

360



gagactgcgt
acggctctga
gaaataattt
tccacattcg
cacagggctt
tgegtgtccc
gtcctagcga
agcattcaca
gcccgtgceat
aattccggga
cagggtggta
atttatcagt
caggatatat
gatataatct
acgccaagtg
gcaagcggac
attgtcccag
acgtcagcga
ggtccaagca
gacgaaatcg
ctagggaatt
aacccgttgt
tttaaaaaag
gtaccggcectt
<210>

<211>
<212>

15
617
PRT

tcactgggcc
ttgcttacgc
ggccgattgt
atttgtggga
tggttgaagg
aagctccaca
attttggegg
ctttcgaccc
tggcgaatca
ttgctgaagg
atccctggta
ggaacaaaat
atccaagcgc
ccgetgtgea
acggtagcct
taacgtggag
ccagttgggsg
ccggecctta
caacgaccag
tcagtacgac

ggtcaccgag

ggtatgttac

aaacggacgg

attgcggcca

ttggggtcgt

aaattacctt
ccagaacgac
ggaagtcgaa
taatgccttg
ggttttgtgt
cagtgggaga
agctggggsc
taaggtggta
gagtgctgta
cctggctacc
tggttctata
cgectgtegga
aacctacgcg
gactgagcaa
ctacgcaagc
tgagagttct
tagcaccgca
tgtccecctge
gtacggtgaa
ttccgecgatt
acttaatcta
cacgattgtt

gacaacagcg
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ccccagaggg

atcgacaatg
ctttcatacg
ggatccagct
gcaacgegtt
ttcctacaga
tccggaaaag
tgcgatgata
actgacagtt
gcggtgggaa
gccgetgetg
tccatcaccg
acatacaact
gacggttact
tttagtcgtt
ctacttacag
gcgagttctg
acaaatacgg
acaaccccta
actatttatc
cctttaaggg
cccgegggea
tgggaggacg

atcttagacg

Page 28

atgggccagc

gtcaggcaag

ttacccagta
tctttacaac
tgaaccatac
gctattggac
acgtgaacag
gtacgtttca
ttaggtcagt
ggtatccaga
ctgaacaact
acgtctcact
ccggttcatc
tatctattat
ctgacggtac
cggecegeteg
ttcctgeggt
cttggccgag
catcagtggc
ttgcggggtc
cagacgcgta
ctagcttcga
acccaaaccg

acagttggca

tttgegtgcec
taccgctgat
ttggaactct
tgccgttcag
gtgccctaat
tggctcctac
catcttgggg
gccatgttcc
atacgecggtt
ggacgtttat
gtatgacgcc
agcctttttc
aacgttcaat
Cgaaaaatac
tccattatct
tagacaatca
gtgtagtgcg
ttccgggtct
cgtcactttt
aataccggag
taccagtagc
gtacaaattc

ttcttacact

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1791



<213>

<220>
<221>
<222>

<400>
Met Ala

1

Ala Ala

Asp Ser

Asn Asn
50

Ile Vval
65

Trp Thr

Ile Ala

Ala Gln

Thr Gly
130

Thr Gly
145

Thr Ala

Rasamsonia emersonii

SIGNAL

(1)..(20)

15

Ser

Phe

Phe

35

Ile

Val

Arg

Gly

Ala

115

Gly

Pro

Leu

Leu

Ala

20

Leu

Gly

Ala

Asp

Asn

100

Gln

Leu

Trp

Ile

Val

Arg

Ala

Pro

Ser

Ala

85

Lys

Val

Gly

Gly

Ala
165

Ala

Ala

Thr

Asn

Pro

70

Ala

Asp

Gln

Glu

Arg

150

Tyr

Gly

Pro

Glu

Gly

55

Ser

Leu

Leu

Thr

Pro

135

Pro

Ala

Ala

Val

Thr

40

Ala

Arg

Thr

Glu

Ile

120

Gln

Asn
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Leu

Ala

25

Pro

Asp

Ser

Ala

Gln

105

Ser

Phe

Arg

Tyr

Cys Val
10

Ala Arg

Ile Ala

Val Ala

Asp Pro
75

Lys Tyr
90

Thr Ile

Asn Pro

Asn Val

Asp Gly
155

Leu Ile
170

Page 29

Leu

Ala

Leu

Gly

60

Asp

Leu

Gln

Ser

Asn

140

Pro

Asp

Gly

Ser

Gln

45

Ala

Tyr

Val

Glu

Gly

125

Glu

Ala

Asn

Leu

Gly

30

Gly

Ser

Phe

Asp

Tyr

110

Asp

Thr

Leu

Gly

Thr

15

Ser

Val

Ala

Tyr

Ala

95

Ile

Leu

Ala

Arg

Gln
175

Pro

Leu

Leu

Gly

Ser

80

Phe

Ser

Ser

Phe

Ala

160

Ala



Ser

Tyr

Val

Val

225

Cys

Thr

Lys

Gly

Ala

305

Asn

Glu

Ala

Ser

Thr

Val

Glu

210

Glu

Val

Gly

Asp

Gly

290

Asn

Ser

Asp

Ala

Ile
370

Ala

Thr

195

Gly

Gly

Ser

Ser

Val

275

Cys

His

Gly

Val

Glu

355

Ser

Asp

180

Gln

Ser

Asn

Gln

Tyr

260

Asn

Asp

Lys

Ile

Tyr

340

Gln

Ile

Glu

Tyr

Ser

Ala

Ala

245

Val

Ser

Asp

Val

Ala

325

Gln

Leu

Thr

Ile

Trp

Phe

Leu

230

Pro

Leu

Ile

Ser

Val

310

Glu

Gly

Tyr

Asp

Ile

Asn

Phe

215

Ala

Gln

Ala

Leu

Thr

295

Thr

Gly

Gly

Asp

Val
375

Trp

Ser

200

Thr

Thr

Val

Asn

Gly

280

Phe

Asp

Ser

Asn

Ala

360

Ser

Received at EPO via Web-Form on Nov 25, 2020

117549337_1

Pro Ile Val Gln

185

Ser

Thr

Arg

Leu

Phe

265

Ser

Gln

Ser

Ala

Pro

345

Ile

Leu

Thr Phe

Ala Val

Leu Asn
235

Cys Phe
250

Gly Gly

Ile His

Pro Cys

Phe Arg

315

Val Ala
330

Trp Tyr

Tyr Gln

Ala Phe

Page 30

Asp

Gln

220

His

Leu

Ser

Thr

Ser

300

Ser

Val

Leu

Trp

Phe
380

Asn

Leu

205

His

Thr

Gln

Gly

Phe

285

Ala

Val

Gly

Ala

Asn

365

Gln

Asp

190

Trp

Arg

Cys

Ser

Arg

270

Asp

Arg

Tyr

Arg

Thr

350

Lys

Asp

Leu

Glu

Ala

Pro

Tyr

255

Ser

Pro

Ala

Ala

Tyr

335

Ala

Ile

Ile

Ser

Glu

Leu

Asn

240

Trp

Gly

Ala

Leu

Val

320

Pro

Ala

Gly

Tyr



Pro

385

Asp

Ile

Arg

Ala

Ser

465

Thr

Ser

Pro

Gly

Ser

545

Asn

Glu

Ser

Ile

Glu

Ser

Ser

450

Trp

Ser

Ser

Thr

Glu

530

Pro

Pro

Tyr

Ala

Ile

Lys

Asp

435

Leu

Gly

Ala

Gly

Ser

515

Thr

Ser

Leu

Lys

Ala

Ser

Tyr

420

Gly

Leu

Glu

Thr

Ser

500

Val

Ile

Ser

Trp

Phe
580

Val

Ala

405

Thr

Thr

Thr

Ser

Gly

485

Ala

Tyr

Ala

Tyr

565

Phe

Gly

390

Val

Pro

Pro

Ala

Ser

470

Pro

Pro

Val

Leu

Ile

550

Val

Lys

Thr

Gln

Ser

Leu

Ala

455

Ala

Tyr

Ser

Thr

Ala

535

Pro

Thr

Lys

Tyr

Thr

Asp

Ser

440

Ala

Ser

Ser

Thr

Phe

520

Gly

Leu

Leu

Glu
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Asn

Tyr

Gly

425

Ala

Arg

Ser

Thr

Thr

505

Asp

Ser

Arg

Asn

Thr
585

Ser Gly Ser
395

Ala Asp Gly
410

Ser Leu Thr

Ser Gly Leu

Arg Gln Ser
460

Val Pro Ala
475

Ala Thr Asn
490

Thr Ser Val

Glu Ile Vval

Ile Pro Glu
540

Ala Asp Ala
555

Leu Pro Ala
570

Asp Gly Thr

Page 31

Ser

Tyr

Glu

Thr

445

Ile

Val

Thr

Pro

Ser

525

Leu

Tyr

Gly

Ile

Thr

Leu

Gln

430

Trp

Val

Cys

Ala

Cys

510

Thr

Gly

Thr

Thr

Val
590

Phe

Ser

415

Phe

Ser

Pro

Ser

Trp

495

Thr

Thr

Asn

Ser

Ser

575

Trp

Asn

400

Ile

Ser

Tyr

Ala

Ala

480

Pro

Thr

Tyr

Trp

Ser

560

Phe

Glu
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Asp Asp Pro Asn Arg Ser Tyr Thr Val Pro Ala Tyr Cys Gly Gln Thr

595 600 605

Thr Ala Ile Leu Asp Asp Ser Trp Gln

610

<2106>
<211>
<212>
<213>

<220>
<223>

<400>

615
16
20
PRT
Artificial Sequence

Signal sequence associated with Rasamsonia emersonii glucoamylase
(Uniprot AGAOFAYWQ6)

16

Met Ala Ser Leu Val Ala Gly Ala Leu Cys Val Leu Gly Leu Thr Pro

1

5 10 15

Ala Ala Phe Ala

<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

20

17
471
PRT
Rhizomucor pusillus

STIGNAL
(1)..(21)
17

Met Lys Phe Ser Ile Ser Leu Ser Ala Ala Ile Val Leu Phe Ala Ala

1

5 10 15

Ala Thr Ser Leu Ala Ser Pro Leu Pro Gln Gln Gln Arg Tyr Ala Lys

20 25 30

Arg Ala Thr Ser Asp Asp Trp Lys Ser Lys Ala Ile Tyr Gln Leu Leu

35 40 45

Page 32
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Thr

Leu

65

Asp

Pro

Tyr

Ile

Ala

145

Gly

Gln

Asp

Gly

Lys

225

Val

Asp
50

Ser

Tyr

Gln

Gln

130

Asn

Asp

Thr

Thr

Trp

210

His

Phe

Arg

Asn

Ile

Asn

Leu

115

Ala

His

Ala

Ser

Glu

195

Val

Ile

Ala
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Gly

Leu

Ser

Ser

Pro
505

330

Phe

Arg

Gly

Asp

Ile

410

Thr

Asn

Thr

Gly

Asp

490

Phe
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Met

Trp

Pro

Thr

395

Arg

Asn

Arg

Leu

Asp

475

Asp

Ile

Leu

Pro

Pro

380

Thr

Asn

Trp

Gly

Gln

460

Lys

Gly

Ala

Thr

Ala

Arg

365

Asn

Cys

Met

Tyr

Phe

445

Thr

Ile

Lys

Ile

Phe

His

350

Gln

Asn

Gly

Val

Asp

430

Ile

Gly

Asn

Ala

His
510

Trp
335

Pro

Phe

Asn

Asn

Ile

415

Asn

Val

Leu

Gly

His

495

Ala

Asp

Tyr

Gln

Gly

Asp

400

Phe

Gly

Phe

Pro

Asn

480

Phe

Glu



<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

21
555
PRT

Aspergillus niger

SIGNAL

(1)..(25)

21

Met Val Ser

1

Ala

Ser

Gly

Gly

65

Gly

Arg

Tyr

Ser

Ile
145

Ser

Arg

Ser

50

Thr

Phe

Val

Ser

Asp

130

Asn

Trp

Ser

35

Thr

Trp

Asp

Glu

Leu

115

Ala

Asn

Met

Leu

20

Ile

Thr

Arg

Ala

Tyr

100

Asn

Leu

Met

Ser

Gly

Tyr

Ser

Gly

Val

85

Ser

His

Ala

Ala

Ser

Gln

Pro

Met

70

Met

Glu

His

Ala

Tyr
150

Leu

Ser

Thr

Cys

55

Ile

Ile

Ala

Phe

Arg

135

Ile

Arg

Leu

Met

40

Asn

Asn

Ser

Tyr

Gly

120

Asp

Thr
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His

Ala

25

Thr

Thr

His

Pro

His

105

Thr

Met

Asn

Gly Leu
10

Ala Ser

Asp Arg

Thr Glu

Leu Asp
75

Ile Ile
20

Gly Tyr

His Gln

Tyr Leu

Gly Ser
155
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Gly

Thr

Phe

Gly

60

Tyr

Glu

Trp

Asp

Met
140

Val

Glu

Ala

45

Leu

Ile

Asn

Pro

Leu

125

Met

Pro

Leu

Gln

30

Arg

Tyr

Gln

Val

Val

110

Leu

Asp

Ala

Tyr

15

Trp

Thr

Cys

Gly

Glu

95

Asp

Thr

Thr

Leu

Lys

Asp

Gly

Met

80

Gly

Leu

Leu

Val

His
160



Ile

Pro

Cys

His

Ser

225

Asn

Thr

Asn

Leu

Gln

305

Ser

Ala

Pro

Asp

Tyr

Gln

Ala

210

Thr

Pro

Gly

Asn

Lys

290

Ser

Glu

Leu

Met

Tyr

Cys

Thr

195

Glu

Tyr

Gly

Glu

Tyr

275

Ala

Met

Asn

Ala

Ile
355

Ser

Lys

180

Gly

Val

Ser

Phe

Val

260

Ile

Phe

Lys

His

Lys

340

Tyr

Thr

165

Ile

Asp

Gln

Ile

Leu

245

Leu

Gly

Thr

Asn

Asp

325

Asn

Gln

Leu

Thr

Asn

Glu

Asp

230

Lys

Gln

Ser

Leu

Ser

310

Val

Ile

Gly

Thr

Asp

Ile

Thr

215

Gly

Asn

Gln

Leu

Gly

295

Cys

Ala

Leu

Gln

Pro

Trp

Val

200

Leu

Leu

Phe

Glu

Pro

280

Asn

Asn

Arg

Thr

Glu
360
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Phe

Asn

185

Ala

Ser

Arg

Gly

Val

265

Asn

Thr

Asp

Phe

Phe

345

Gln

Asn Ser Ser
170

Asn Phe Thr

Leu Pro Asp

Asn Trp Ala
220

Ile Asp Ala
235

Asp Ala Leu
250

Ser Thr Ile

Tyr Pro Val

Ser Ala Leu
300

Val Thr Ala
315

Ala Ser Met
330

Thr Leu Leu

His Leu Asp
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Ser

Asn

Leu

205

Lys

Ala

Asp

Cys

Tyr

285

Ala

Leu

Thr

Phe

Gly
365

Ala

190

Tyr

Glu

Lys

Ile

Asp

270

Tyr

Thr

Ser

His

Asp

350

Pro

Tyr

175

Gln

Thr

Val

His

Phe

255

Ala

Gln

Ser

Asp

335

Gly

Gly

His

Leu

Glu

Ile

Val

240

Met

Gln

Met

Val

Phe

320

Met

Val

Ser



Pro Glu
370

Glu Leu
385

Tyr Arg

Glu Gly

Val Vval

Leu Ser
450

Leu Asn
465

Pro Met

Pro Gly

Ala Leu

Gly Ile
530

Ser Val
545

<2106>
<211>
<212>
<213>

Asn Arg Glu Ala Ile Trp
375

Tyr Lys Leu Ile Gly Lys
390

Leu Asp Asn His Tyr Pro
405

Gly Ser Glu Leu Gly Phe
420

Met Leu Leu Ser Thr Gln
435 440

Met Pro Val Ser Phe Thr
455

Cys Val Asn Tyr Thr Val
470

Asp Lys Gly Glu Pro Arg
485

Ser Gly Leu Cys Gly Leu
500

Arg Thr Gln Gly Ala Ala
515 520

Lys Thr Asp Ala Ala Ser
535

Val Ala Gly Leu Ile Val
550

22
567
PRT
Aspergillus niger
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Leu Ser Glu Tyr

Leu

Asp

Arg

425

Gly

Gly

Asn

Val

Pro

505

Ala

Ser

Gly

Asn Ala
395

Val Glu

410

Lys Gly

Thr Asn

Gly Thr

Thr Gln

475

Phe Phe

490

Val Ala

Ala Glu

Ala Leu

Met Trp
555
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380

Ile

Thr

Ile

Ser

Val

460

Ser

Pro

Asn

Ala

Leu
540

Asn

Arg

Tyr

Glu

Ser

445

Val

Glu

Ala

Val

Ala

525

Ser

Thr

Lys

Pro

Gly

430

Ala

Thr

Leu

Asp

Thr

510

Leu

Leu

Asp

His

Ile

415

Tyr

Glu

Val

Leu

495

Tyr

Ser

Gly

Ala

Ala

400

Phe

Gln

Asn

Ile

Val

480

Met

Ala

Leu

Leu



<220>
<221>
<222>

<400>

SIGNAL

(1)..(22)

22

Met Asp Asp

1

Ile

Ile

Thr

Gln

65

Ala

Asp

Asn

Leu

Met

145

Pro

Pro

Tyr

Ala

50

Gly

Ile

Leu

Ser

His

130

Ala

Phe

Thr

Gln

35

Ala

Ile

Trp

Ser

His

115

Asp

Trp

Asn

Gly

Val

20

Ile

Cys

Ile

Ile

Ala

100

Phe

Arg

Ala

Asp

Trp

Asn

Val

Asp

Asn

Ser

85

Tyr

Gly

Gly

Gly

Gln
165

Trp

Ala

Thr

Ala

Lys

70

Pro

His

Thr

Met

Asn

150

Lys

Ile

Ala

Asp

Ala

55

Leu

Ala

Gly

Pro

Tyr

135

His

Phe

Ile

Ser

Arg

40

Leu

Asp

Gln

Tyr

Lys

120

Leu

Ser

Phe
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Ser

Arg

25

Phe

Gly

Tyr

Ser

Trp

105

Glu

Met

Thr

His

Leu Leu
10

Asp Gln

Ala Arg

Asn Tyr

Ile Gln
75

Gln Ile
20

Pro Asn

Leu Glu

Leu Asp

Val Asp
155

Asp Phe
170
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Val

Trp

Ser

Cys

60

Glu

Ser

Asp

Ala

Ile

140

Tyr

Lys

Val

Ile

Asp

45

Gly

Leu

Ala

Leu

Leu

125

Val

Ser

Leu

Thr

Gly

30

Asn

Gly

Gly

Arg

Tyr

110

Ser

Val

Asn

Leu

Leu

15

Arg

Ser

Ser

Phe

Thr

95

Ser

Ser

Gly

Phe

Ser
175

Gly

Ser

Thr

Phe

Asp

80

Ala

Ile

Ala

Asp

Asn

160

Ser



Asp

Val

Ile

Gly

225

Asn

Ala

Leu

Asn

Gln

305

Val

Ile

Gly

Ala

Pro

Val

Leu

210

Leu

Phe

Asp

Asn

Gly

290

Cys

Pro

Leu

Glu

Leu
370

Thr

Ser

195

Gly

Arg

Thr

Ala

Tyr

275

Asn

Glu

Arg

Thr

Glu

355

Trp

Asn

180

Leu

Thr

Ile

Lys

Ala

260

Pro

Leu

Asp

Phe

Ser

340

Gln

Leu

Glu

Pro

Trp

Asp

Ser

245

Asp

Leu

Ser

Val

Gly

325

Ser

His

Thr

Thr

Asp

Ile

Ser

230

Ser

Val

Tyr

Thr

Leu

310

Ser

Met

Leu

Asn

Cys

Leu

Ser

215

Val

Gly

Cys

Tyr

Ile

295

Ala

Tyr

Leu

Thr

Tyr
375

Val

Arg

200

Gly

Leu

Val

Pro

Ile

280

Thr

Leu

Thr

Thr

Gly

360

Ser

Received at EPO via Web-Form on Nov 25, 2020

117549337_1
Leu Asp Cys Trp

185

Asn

Leu

Asn

Phe

Leu

265

Leu

Glu

Gly

Ser

Asp

345

Ser

Met

Glu Asp

Val Ser

Ile Ala

235

Thr Val

250

Gln Pro

Thr Asp

Ser Ile

Thr Phe

315

Asp Ile

330

Gly Ile

Tyr Asn

Arg Ser
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Gln

Asn

220

Pro

Gly

Ser

Ala

Ser

300

Thr

Ser

Pro

Pro

Thr
380

Met

Gln

205

Tyr

Asp

Glu

Leu

Phe

285

Tyr

Ala

Leu

Ile

Val

365

Ser

Gly

190

Val

Ser

Phe

Gly

Asn

270

Asn

Thr

Asn

Ala

Leu

350

Asn

Leu

Asp

Gln

Ile

Phe

Ala

255

Gly

Thr

Lys

Gln

Arg

335

Tyr

Arg

Pro

Thr

Asn

Asp

Ser

240

Thr

Leu

Thr

Gly

Asp

320

Asn

Tyr

Glu

Thr



Leu Val
385

Glu Gln

Leu Ser

Gly Phe

Lys Pro
450

Thr Gly
465

Thr Tyr

Asp Gly

Thr Asp

Ala Ala
530

Leu Phe
545

Met Ala

<2106>
<211>
<212>
<213>

Gln Ser Leu Asn Arg Leu
390

Tyr Thr Gln Lys Ser Gln
405

Ala Pro Ile Tyr Asn Ser
420

Ala Gly Asn Gln Ile Val
435 440

Ala Ser Lys Ala Thr Thr
455

Phe Gln Ser Lys Gln Asn
470

Val Thr Asp Ser Ser Gly
485

Gly Pro Arg Val Tyr Tyr
500

Ile Cys Gly Asp Gln Thr
515 520

Ser Ser Ala Ser Leu Thr
535

Gly Val Pro Leu Gly Ile
550

Thr Ser Tyr Val Phe
565

23
550
PRT
Aspergillus niger
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Arg Ser Tyr Ala

Ser

Thr

425

Ser

Lys

Val

Asn

Pro

505

Lys

Gln

Ser

395

Gly Ser

410

His Ile

Val Vval

Ile Thr

Thr Glu

475

Leu Ala

490

Thr Asp

Ser Ala

Ser Lys

Thr Leu
555
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Asp

Leu

Ser

Leu

460

Ile

Val

Ser

Thr

Gly

540

Val

Ser

Tyr

Ala

Asn

445

Gly

Leu

Asp

Leu

Pro

525

Ser

Val

Gly

Leu

Thr

430

Leu

Ser

Ser

Leu

Lys

510

Ser

Glu

Thr

Asp

Ser

415

Arg

Gly

Asp

Cys

Ser

495

Asp

Ser

Thr

Val

Gly

400

Tyr

Lys

Ala

Glu

Lys

480

Ser

Ser

Ser

Cys

Ala
560



<220>
<221>
<222>

<400>

SIGNAL

(1)..(29)

23

Met Met Phe

1

Val

Glu

Ala

Asn

65

Ile

Asn

Pro

Leu

Leu

145

Pro

Glu

Leu

50

Tyr

Gln

Ile

Leu

Leu

130

Asp

Ala

Leu

Trp

35

Thr

Gly

Ala

Asp

115

Lys

Val

Thr

Arg

Leu

20

Lys

Asn

Gly

Met

Gly

100

Leu

Leu

Val

Thr

Lys

Cys

Thr

Gly

Gly

Gly

85

Arg

Tyr

Ser

Ile

Ile
165

Ser

Trp

Arg

Ser

Ser

70

Phe

Ser

Glu

Glu

Asn

150

Asp

Ala

Cys

Ser

Thr

55

Trp

Asp

Lys

Ile

Glu

135

Asn

Tyr

Ser

Val

Ile

40

Thr

Gln

Ala

Asp

Asn

120

Ile

Met

Asn
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Leu

Ser

25

Tyr

Ala

Gly

Ile

Gly

105

Ser

His

Ala

Val

Leu Gly
10

Leu Ala

Gln Thr

Pro Cys

Thr Ile
75

Met Ile
20

Glu Ala

His Phe

Ala Arg

Tyr Met
155

Phe Pro
170
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Gln

Thr

Met

Asn

60

Ser

Tyr

Gly

Gly

140

Thr

Gln

Arg

Ala

Thr

45

Thr

Lys

Pro

His

Thr

125

Met

Asp

Phe

Leu

Ala

30

Asp

Thr

Leu

Val

Gly

110

Arg

Tyr

Gly

Asn

Met

15

Ser

Arg

Val

Asp

Ile

95

Tyr

Glu

Leu

Glu

Gly
175

Ala

Thr

Phe

Ala

Tyr

80

Lys

Trp

Glu

Leu

Asp

160

Ser



Ser

Asp

Leu

Lys

225

Ala

Gly

Cys

Tyr

Leu

305

Met

Asn

Tyr

Tyr

Tyr

Ala

Tyr

210

Ser

Lys

Gly

Lys

Tyr

290

Glu

Val

Asp

Asp

Ser
370

Phe

Gln

195

Thr

Val

Ser

Phe

Tyr

275

Ser

Glu

Asn

Asp

Gly

355

Asn

His

180

Trp

Glu

Ile

Leu

Met

260

Gln

Met

Ile

Phe

Ile

340

Ile

Arg

Pro

Cys

His

Ser

Thr

245

Thr

Thr

Ile

Ala

Ile

325

Met

Pro

Ala

Tyr

Gln

Thr

Asn

230

Pro

Gly

Asp

Thr

Thr

310

Glu

Leu

Leu

Ala

Cys

Thr

Ala

215

Tyr

Ser

Glu

Tyr

Ala

295

Ile

Asp

Ala

Val

Leu
375

Leu

Gly

200

Val

Ser

Phe

Val

Leu

280

Phe

Asn

Gln

Lys

Tyr
360
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Ile Thr Asn Trp

185

Asp

Gln

Val

Leu

Met

265

Pro

Leu

Asp

Asp

Thr

345

Gln

Leu

Asn

Asn

Asp

Pro

250

Asp

Ser

Asn

Leu

Val

330

Ala

Gly

Thr
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Tyr

Ile

Gly

235

Thr

Ser

Leu

Gly

Cys

315

Asp

Leu

Leu

Asp

Thr

Leu

220

Leu

Tyr

Asn

Pro

Glu

300

Pro

Arg

Thr

Glu

Phe
380

Asn

Ala

205

Met

Arg

Ala

Ala

Asn

285

Pro

Asp

Trp

Phe

Gln

365

Asp

Asn

190

Leu

Asp

Ile

Ser

Thr

270

Tyr

Ala

Thr

Ala

Met

350

Ala

Thr

Pro

Trp

Asp

Thr

255

Asn

Pro

Thr

Phe

Tyr

335

Met

Ile

Asn

Thr

Asp

Ser

Ala

240

Val

Val

Leu

Leu

Ala

320

Met

Leu

Ala

Ala



Thr

385

Ile

Gln

Val

Leu

Leu

465

Asp

Pro

Glu

Ser

Phe
545

Leu

Asn

Gly

Ile

Thr

450

Asn

Met

Gly

Leu

Val

530

Leu

<2106>
<211>
<212>
<213>

<220>
<221>

Tyr

Leu

Gly

Met

435

Leu

Cys

Asp

Ser

Arg

515

Ile

Ala

24
524
PRT

Aspergillus niger

Lys

Asp

Ser

420

Val

Pro

Val

Gly

500

Leu

Pro

Phe

SIGNAL

His

Ser

405

Glu

Leu

Val

Asn

Gly

485

Leu

Ala

Ser

Arg

Ile

390

Ser

Leu

Ser

Ser

Tyr

470

Glu

Cys

Ala

Ala

Ala
550

Lys

Tyr

Ala

Thr

Tyr

455

Thr

Pro

Gly

Val

Phe
535

Lys

Ile

Phe

Ala

440

Gly

Val

Arg

Tyr

Gly

520

Ala
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Leu Asn Ala Ile

Ser

Trp

425

Gly

Ala

Asn

Val

Asn

505

Ser

Ser

395

Ser Lys

410

Lys Gly

Ser Asn

Ser Glu

Thr Tyr
475

Phe Phe

490

Thr Ser

Ser Ser

Leu Phe
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Thr

Asn

Gly

Val

460

Ser

Pro

Asn

Ser

Met
540

Arg

Tyr

Asn

Ser

445

Val

Gln

Ala

Val

Ala

525

Ala

Lys

Pro

Gly

430

Ala

Thr

Leu

Ser

Thr

510

Gly

Ile

His

Ile

415

Arg

Tyr

Glu

Val

Met

495

Tyr

Ser

Val

Ala

400

Tyr

Gln

Thr

Val

Val

480

Met

Ser

His

Ala



<222>

<400>

(1).

24

Met Thr Ile

1

Ala

Asp

Ser

Leu

65

Val

Gly

Ala

Tyr

Gly

145

Tyr

Val

Thr

Arg

Ala

50

Asp

Thr

Tyr

Asp

Leu

130

Ser

Phe

Glu

Pro

Phe

35

Arg

Tyr

Ala

Trp

Asp

115

Met

Ser

His

Asp

.(16)

Phe

Ala

20

Ala

Gln

Ile

Gln

Gln

100

Leu

Val

Val

Asn

Cys
180

Leu

Glu

Arg

Tyr

Gln

Ile

85

Gln

Lys

Asp

Leu
165

Phe

Trp

Thr

Cys

Gly

70

Pro

Asp

Ala

Val

Tyr

150

Cys

Leu

Leu

Arg

Asp

Gly

55

Met

Gln

Ala

Leu

Val

135

Ser

Trp

Gly

Ala

Ser

Asn

40

Gly

Gly

Asp

Tyr

Ala

120

Ala

Val

Ile

Asp
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Ile

Gln

25

Ser

Ser

Phe

Thr

Ala

105

Ser

Asn

Tyr

Ser

Asn
185

Phe Val
10

Ser Ile

Thr Thr

Trp Gln

Thr Ala
75

Gly Tyr
90

Leu Asn

Ala Leu

His Met

Arg Pro

155

Asp Tyr
170

Thr Val
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Ala

Tyr

Ala

Gly

60

Ile

Gly

Ser

His

Gly

140

Phe

Asn

Ala

Thr

Phe

Ser

45

Ile

Trp

Gln

His

Ser

125

His

Asn

Asn

Leu

Ala

Leu

30

Cys

Ile

Ile

Ala

Tyr

110

Arg

Asn

Ser

Gln

Pro
190

Leu

15

Leu

Asp

Asn

Thr

Tyr

95

Gly

Gly

Gly

Gln

Thr
175

Ala

Thr

Leu

Gln

Pro

80

His

Thr

Met

Thr

Lys

160

Asn

Leu



Asp

Ser

Lys

225

Val

Pro

Pro

Tyr

Leu

305

Thr

Ala

Gly

Lys

Arg
385

Thr

Leu

210

Asn

Tyr

Tyr

Leu

Asn

290

Gly

Ser

Asp

Gly

Thr

370

Thr

Thr

195

Val

Val

Cys

Gln

Leu

275

Met

Thr

Asp

Gly

Asn

355

Thr

His

Ser

Ser

Gln

Ile

Glu

260

Arg

Ile

Phe

Met

Ile

340

Asp

Ser

Ala

Thr

Asn

Lys

Gly

245

Asp

Ala

Asn

Val

Ser

325

Pro

Pro

Glu

Ile

Glu

Tyr

Asn

230

Glu

Leu

Phe

Thr

Glu

310

Leu

Ile

Tyr

Leu

Lys
390

Val

Ser

215

Phe

Val

Asp

Glu

Val

295

Asn

Ala

Ile

Asn

Tyr

375

Gln

Lys

200

Val

Trp

Phe

Gly

Ser

280

His

Lys

Tyr

Arg

360

Thr

Asp

Received at EPO via Web-Form on Nov 25, 2020

117549337_1
Asn Met Trp Tyr

Asp

Pro

Asp

Val

265

Thr

Ser

Asp

Asn

Ala

345

Glu

His

Thr

Gly Leu

Gly Tyr
235

Gly Asp
250

Leu Asn

Asn Gly

Thr Cys

Asn Pro

315

Ala Ala
330

Gly Gln

Ala Thr

Ile Ala

Gly Tyr
395

Page 54

Arg

220

Asn

Ala

Tyr

Ser

Arg

300

Arg

Thr

Glu

Trp

Ala

380

Leu

Asp

205

Val

Asn

Ser

Pro

Ile

285

Asp

Phe

Phe

Gln

Leu

365

Ser

Thr

Trp

Asp

Ala

Tyr

Met

270

Ser

Ser

Ala

Thr

His

350

Ser

Asn

Tyr

Val

Thr

Ser

Thr

255

Tyr

Asp

Thr

Asn

Ile

335

Gly

Lys

Lys

Glu

Val

Gly

240

Cys

Tyr

Leu

Leu

Tyr

320

Leu

Ser

Tyr

Ile

Asn
400



Tyr Pro

Asn Gly

Ser Ser

Lys Ile
450

Gly Ser
465

Pro Ala

Thr Val

Val Ile

<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

Ile Tyr

Thr Gln
420

Tyr Thr
435

Thr Glu

Val Pro

Asp Lys

Phe Lys
500

Phe Ala
515

25
632
PRT

Gln

405

Thr

Leu

Ile

Val

Leu

485

Gln

Asp

Ile

Ser

Tyr

Pro

470

Val

Ala

Val

Thr

Thr

Leu

Thr

455

Met

Asn

Gly

Leu

Aspergillus fischeri

STIGNAL
(1)..(23)
25

Ser

Val

Pro

440

Lys

Gly

Gly

Ile
520

117549337 1
Thr Leu Ala Met

Leu

425

Gly

Thr

Ser

Ser

Gly

505

Ala

410

Ser

Thr

Asn

Gly

Ser

490

Val

Ile

Asn

Gly

Leu

Leu

475

Phe

Leu

Met

Leu

Tyr

Thr

460

Pro

Cys

Phe

Thr

Arg

Gly

Thr

445

Val

Arg

Ser

Phe

Lys

Ala

430

Ala

Asn

Ile

Ser

Ser
510

Gly

415

Ser

Gly

Ser

Leu

Ala
495

Tyr

Gly

Gln

Asn

Tyr

480

Ile

Thr

Met Lys Trp Ile Ser Pro Leu Leu Pro Leu Ser Leu Ser Leu Cys Leu

1

5

10

15

Leu Gly Gln Ala Ala His Ala Leu Thr Pro Ala Glu Trp Arg Ser Gln

20

Received at EPO via Web-Form on Nov 25, 2020

25

Page 55

30



Ser

Thr

Trp

65

Thr

Gly

Val

Ala

His

145

Thr

Asp

Thr

Ile

Gly
225

Ile

Thr

50

Gln

Ala

Asp

Asn

Leu

130

Met

Pro

Tyr

Val

Trp

210

Leu

Tyr

35

Ala

Gly

Ile

Gly

Ser

115

His

Gly

Phe

Asn

Ser

195

Tyr

Arg

Phe

Ala

Ile

Trp

Thr

100

Asn

Ala

Tyr

Asp

Asn

180

Leu

Asp

Ile

Leu

Cys

Ile

Ile

85

Ser

Tyr

Arg

Asp

Ser

165

Gln

Pro

Trp

Asp

Leu

Asp

Asn

70

Thr

Tyr

Gly

Gly

Gly

150

Ser

Asn

Asp

Val

Thr
230

Thr

Val

55

His

Pro

His

Thr

Met

135

Ala

Thr

Asn

Leu

Lys

215

Val

Asp

40

Thr

Leu

Val

Gly

Ala

120

Gly

Tyr

Val

Asp

200

Gly

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Arg Phe Gly Arg Glu

Gln

Asp

Thr

Tyr

105

Gln

Leu

Asn

Phe

Glu

185

Thr

Leu

His

Arg Leu

Tyr Ile
75

Gln Gln
20

Trp Gln

Asp Leu

Met Val

Ser Val

155

His Thr
170

Asp Cys

Thr Asn

Val Ala

Val Glu
235

Page 56

Tyr

60

Gln

Phe

Gln

Arg

Asp

140

Asp

Tyr

Trp

Thr

Asn
220

45

Cys

Gly

Tyr

Asn

Lys

125

Val

Tyr

Cys

Leu

Ala

205

Tyr

Asp

Asp

Gly

Met

Glu

Ile

110

Leu

Val

Ser

Leu

Gly

190

Val

Ser

Phe

Asn

Gly

Gly

Asn

95

Tyr

Ala

Ala

Val

Ile

175

Asp

Arg

Ile

Trp

Ser

Ser

Phe

80

Thr

Glu

Asp

Asn

Phe

160

Ser

Thr

Thr

Asp

Pro
240



Asp

Gly

Leu

Ser

Asp

305

Asn

Val

Gly

Ala

Ile

385

Ala

Leu

Leu

Tyr

Asp

Asn

Gly

290

Cys

Pro

Ile

Gln

Val

370

Ala

Tyr

Ala

Ser

Asn

Pro

Tyr

275

Ser

Ala

Arg

Ser

Glu

355

Trp

Ser

Ile

Met

Asn
435

Asp

Ser

260

Pro

Ile

Asp

Phe

Phe

340

Gln

Leu

Thr

Thr

Arg

420

Lys

Ala

245

Tyr

Ile

Ser

Pro

Ala

325

Met

His

Ser

Asn

Ser

405

Lys

Gly

Ala

Thr

Tyr

Asn

Thr

310

Ser

Phe

Tyr

Gly

Lys

390

Lys

Gly

Ser

Gly

Cys

Tyr

Leu

295

Leu

Tyr

Phe

Ser

Tyr

375

Ile

Asn

Ser

Ser

Val

Pro

Gln

280

Leu

Thr

Ser

Gly

360

Ser

Arg

Asn

Val

Gly
440

Received at EPO via Web-Form on Nov 25, 2020

117549337_1

Tyr

Tyr

265

Leu

Asn

Gly

Ser

Asp

345

Gly

Thr

Lys

Pro

Ala

425

Ser

Cys Val
250

Gln Asn

Leu Tyr

Met Ile

Asn Phe

315

Asp Tyr
330

Gly Ile

Ala Asp

Ser Ala

Leu Ala

395

Phe Tyr
410

Gly Ser

Ser Tyr

Page 57

Gly

Tyr

Ala

Ser

300

Ile

Ser

Pro

Pro

Thr

380

Ile

Tyr

Gln

Thr

Glu

Met

Phe

285

Ser

Glu

Gln

Ile

Ala

365

Leu

Ser

Asp

Val

Leu
445

Val

Asp

270

Gln

Val

Asn

Ala

Val

350

Asn

Tyr

Lys

Ser

Ile

430

Ser

Phe
255

Gly

Ser

His

Lys

335

Arg

Ser

Asp

Asn

415

Thr

Leu

Ser

Val

Thr

Ser

Asp

320

Asn

Ala

Glu

Trp

Ser

400

Thr

Val

Ser



Gly

Thr

465

Ser

Gly

Thr

Thr

Glu

545

Thr

Pro

Tyr

Asp

Val
625

Thr

450

Thr

Gly

Leu

Thr

Ala

530

Thr

Ser

Glu

Lys

Pro

610

Thr

<2106>
<211>
<212>
<213>

Gly

Leu

Leu

Cys

Lys

515

Leu

Ile

Ser

Trp

Phe

595

Asn

Val

26
640
PRT

Tyr

Thr

Pro

Gly

500

Thr

Pro

Tyr

Ala

Tyr

580

Phe

Arg

Ser

Ser

Val

Arg

485

Thr

Ile

Leu

Ile

565

Ala

Lys

Ser

Asp

Ala

Asp

470

Val

Ser

Thr

Leu

Thr

550

Ala

Thr

Lys

Tyr

Thr
630

Gly

455

Ser

Leu

Ile

Val

Phe

535

Gly

Leu

Val

Glu

Thr

615

Trp

Ala

Ser

Val

Ser

Ala

520

Glu

Ser

Ser

Thr

Ser

600

Val

Arg

Aspergillus luchuensis

Received at EPO via Web-Form on Nov 25, 2020

117549337 1
Thr Leu Val Glu

Gly

Pro

Thr

505

Thr

Glu

Ile

Ala

Leu

585

Asp

Pro

Asn Leu
475

Ser Ser

490

Ile Ala

Thr Thr

Leu Val

Ser Gln

555

Ser Lys

570

Pro Val

Gly Ser

Ala Gly

Page 58

460

Ala

Trp

Thr

Ala

Thr

540

Leu

Tyr

Gly

Ile

Cys
620

Met

Val

Val

Thr

Cys

525

Thr

Gly

Thr

Thr

Val

605

Ala

Tyr

Pro

Ser

Thr

510

Ala

Thr

Asn

Ser

Ser

590

Trp

Gly

Thr

Met

Gly

495

Thr

Ser

Tyr

Trp

Ser

575

Phe

Glu

Thr

Cys

Ala

480

Ser

Ser

Ala

Gly

Asp

560

Asn

Gln

Ser

Thr



<220>
<221>
<222>

<400>

SIGNAL

(1)..(21)

26

Met Arg Val

1

Lys

Tyr

Ala

Gly

65

Ile

Gly

Ser

His

Gly

145

Phe

Leu

Phe

Thr

50

Ile

Trp

Glu

Asn

Ala

130

Tyr

Asp

Ala

Leu

35

Cys

Ile

Ile

Ala

Phe

115

Arg

Ala

Ser

Ser

Leu

20

Leu

Asn

Asn

Ser

Tyr

100

Gly

Gly

Gly

Ser

Thr

Thr

His

Pro

85

His

Thr

Met

Asn

Ser
165

Ser

Leu

Asp

Gly

Leu

70

Ile

Gly

Ala

Tyr

Gly

150

Tyr

Ser

Ser

Arg

Asp

55

Asp

Thr

Tyr

Asp

Leu

135

Asn

Phe

Ile

Ala

Phe

40

Gln

Glu

Trp

Asp

120

Met

Asp

His

Received at EPO via Web-Form on Nov 25, 2020

117549337_1

Ala

Ala

25

Gly

Ile

Ile

Gln

Gln

105

Leu

Val

Val

Pro

Leu Ala
10

Glu Trp

Arg Thr

Tyr Cys

Gln Gly
75

Leu Pro
90

Gln Lys

Lys Ser

Asp Val

Asp Tyr
155

Tyr Cys
170

Page 59

Val

Arg

Asp

Gly

60

Met

Gln

Ile

Leu

Val

140

Ser

Leu

Ser

Thr

Asn

45

Gly

Gly

Asp

Tyr

Ser

125

Pro

Val

Ile

Leu

Gln

30

Ser

Ser

Phe

Thr

Tyr

110

Asp

Asn

Phe

Thr

Phe

15

Ser

Thr

Trp

Thr

Ser

95

Val

Ala

His

Asp

Asp
175

Gly

Ile

Thr

Gln

Ala

80

Asp

Asn

Leu

Met

Pro

160

Trp



Asp

Ser

Tyr

Arg

225

Gln

Pro

Tyr

Ser

Ser

305

Arg

Ser

Glu

Trp

Asn

Leu

Asp

210

Ile

Glu

Ala

Pro

Ile

290

Asp

Phe

Tyr

Gln

Leu
370

Leu

Pro

195

Trp

Asp

Ala

Leu

Ile

275

Ser

Pro

Ala

Ile

His

355

Ser

Thr
180

Asp

Val

Ser

Ala

Asp

260

Tyr

Asn

Thr

Ser

Phe

340

Tyr

Gly

Met

Leu

Ala

Val

Gly

245

Cys

Trp

Leu

Leu

Tyr

325

Leu

Ser

Tyr

Val

Asn

Asp

Glu

230

Val

Pro

Gln

Tyr

Leu

310

Thr

Ser

Gly

Asp

Gln

Thr

Leu

215

Glu

Tyr

Tyr

Leu

Asn

295

Gly

Ser

Asp

Gly

Thr
375

Asp

Thr

200

Val

Val

Cys

Gln

Leu

280

Met

Asn

Asp

Gly

Asp

360

Ser

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Cys Trp Glu Gly

185

Glu

Ser

Glu

Val

Lys

265

Tyr

Ile

Phe

Tyr

Ile

345

Val

Ala

Thr Ala

Asn Tyr

Pro Asp
235

Gly Glu
250

Tyr Leu

Ala Phe

Lys Ser

Ile Glu

315

Ser Gln

330

Pro Ile

Pro Tyr

Glu Leu

Page 60

Val

Ser

220

Phe

Val

Asp

Glu

Val

300

Asn

Ala

Val

Asn

Tyr
380

Asp

Arg

205

Val

Phe

Asp

Gly

Ser

285

Ala

His

Lys

Tyr

Arg

365

Thr

Thr

190

Thr

Asp

Pro

Asn

Val

270

Ser

Ser

Asp

Asn

Ala

350

Glu

Trp

Ile

Ile

Gly

Gly

Gly

255

Leu

Ser

Asp

Asn

Val

335

Gly

Ala

Ile

Val

Trp

Leu

Tyr

240

Asn

Asn

Gly

Cys

Pro

320

Leu

Glu

Thr

Ala



Thr

385

Ile

Met

Lys

Tyr

Thr

465

Pro

Gly

Ser

Ser

Glu

545

Ile

Ala

Thr

Thr

Arg

Gly

Thr

450

Val

Arg

Gly

Lys

Ser

530

Leu

Ser

Asp

Asn

Tyr

Lys

Ser

435

Ser

Asp

Val

Ser

Ala

515

Ser

Val

Gln

Asp

Ala

Lys

Gly

420

Ser

Gly

Ser

Leu

Gly

500

Thr

Cys

Thr

Leu

Tyr
580

Ile

Asn

405

Thr

Gly

Thr

Asn

Leu

485

Asn

Thr

Thr

Thr

Gly

565

Thr

Arg

390

Asp

Ser

Ser

Lys

Gly

470

Pro

Thr

Ser

Ala

Thr

550

Glu

Ser

Lys

Pro

Gly

Ser

Leu

455

Asp

Ala

Thr

Ser

Thr

535

Tyr

Trp

Ser

Leu

Ile

Ser

Tyr

440

Ile

Ile

Ser

Thr

Ser

520

Ser

Gly

His

Asn

Received at EPO via Web-Form on Nov 25, 2020

117549337 1
Ala Ile Ser Ala

Tyr

Gln

425

Thr

Glu

Pro

Val

Thr

505

Ser

Thr

Glu

Thr

Pro
585

395

Thr Asp
410

Ile Ile

Leu Thr

Ala Tyr

Val Pro
475

Val Asp
490

Thr Thr

Ser Ser

Thr Leu

Glu val

555

Ser Asp
570

Glu Trp

Page 61

Ser

Thr

Leu

Thr

460

Met

Ser

Ala

Ala

Pro

540

Tyr

Ala

Ser

Asp

Asn

Val

Ser

445

Cys

Ala

Ser

Ala

Ala

525

Ile

Leu

Val

Val

Ser

Thr

Leu

430

Gly

Thr

Ser

Ser

Thr

510

Ala

Thr

Ser

Lys

Thr
590

Asp

Ile

415

Ser

Ser

Ser

Gly

Leu

495

Ser

Thr

Phe

Gly

Leu

575

Val

Tyr

400

Ala

Asn

Gly

Val

Leu

480

Cys

Thr

Thr

Glu

Ser

560

Ser

Ser



Leu Pro Val Gly Thr Thr Phe

595

Gly Gly Ser Val Thr Trp Glu

610

615

Pro Glu Cys Gly Ser Gly Ser

625

<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

Met Tyr

Ala Gln

Ala Gly

Ala Ala

50

Tyr Trp
65

Ile Asp

Leu Ile

27
576
PRT

630

Gloeophyllum trabeum

SIGNAL

(1)..(17)

27

Arg

Ser

Val

35

Ala

Tyr

Gln

Asp

Phe

Val

20

Leu

Gly

Thr

Tyr

Ser
100

Leu

Asp

Ala

Val

Trp

Thr

85

Phe

Val

Ser

Asn

Val

Thr

70

Thr

Val

Cys

Tyr

Ile

Val

55

Arg

Gly

Ile

Glu
600

117549337 _1
Tyr Lys Phe Ile

Lys
605

Ser Asp Pro Asn Arg Glu

620

Gly Glu Thr Val Val

Ala

Val

Gly

40

Ala

Asp

Ile

Ala

Received at EPO via Web-Form on Nov 25, 2020

Leu

Gly

25

Pro

Ser

Ser

Asp

Glu
105

635

Gly Leu
10

Ser Glu

Asn Gly

Pro Ser

Ser Leu

75

Ser Thr
20

Ala Asn

Page 62

Leu

Gly

Ser

Lys

60

Val

Ser

Ile

Asp

Gly

Pro

Lys

45

Ser

Phe

Ser

Gln

Val Asp Glu

Tyr Thr Val

Thr Trp Arg

Thr

Ile

30

Ala

Asp

Lys

Leu

Gln
110

Val

15

Ala

Ser

Pro

Ser

Arg

95

Val

640

Leu

Lys

Gly

Asp

Leu

80

Ser

Ser



Asn

Asn

Asp

145

Leu

Ile

Thr

Ala

Ile

225

Leu

Thr

Leu

Thr

Val
305

Pro

Val

130

Gly

Leu

Ile

Phe

Val

210

Gly

Leu

Ala

Ala

Phe

290

Asp

Ser

115

Asp

Pro

Ser

Gln

Asp

195

Gln

Gln

Cys

Asn

Ser

275

Gln

Ser

Gly

Glu

Ala

Asn

Asn

180

Leu

His

Thr

Phe

Thr

260

Ile

Pro

Phe

Thr

Thr

Leu

Gly

165

Asp

Trp

Arg

Ser

Leu

245

His

Cys

Arg

Leu

Ala

Arg

150

Asn

Leu

Glu

Ala

Ser

230

Gln

Gly

Thr

Ser

Ser
31e

Thr

Phe

135

Ala

Thr

Asn

Glu

Leu

215

Val

Ser

Gly

Tyr

Asp

295

Val

Thr

120

Thr

Thr

Thr

Tyr

Val

200

Ser

Tyr

Arg

Asp

280

Lys

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Gly Gly Leu Gly

Gly

Ala

Trp

Val

185

Asn

Glu

Ser

Trp

Ser

265

Pro

Ala

Ser

Ala Trp

Leu Ile
155

Val Thr
170

Val Gln

Ser Ser

Gly Ala

Tyr Thr

235

Asn Pro
250

Ser Ala

Leu Ser

Ile Asn
315

Page 63

Gly

140

Thr

Ser

Tyr

Ser

Ala

220

Thr

Thr

Asp

Gly

Asn

300

Ser

Glu

125

Arg

Tyr

Thr

Trp

Phe

205

Phe

Gln

Ser

Ala

Cys

285

Leu

Gly

Pro

Pro

Gly

Leu

Asn

190

Phe

Ala

Ala

Gly

Asn

270

Asp

Lys

Ile

Lys

Gln

Asn

Trp

175

Gln

Thr

Thr

Ala

Tyr

255

Thr

Ala

Val

Ala

Phe

Arg

Trp

160

Pro

Thr

Thr

Lys

Asn

240

Ile

Leu

Thr

Tyr

Ser
320



Asn

Gly

Asp

Ile

Thr

385

Lys

Ser

Val

Phe

Leu

465

Ser

Glu

Pro

Ala

Asn

Ala

Ser

370

Tyr

Ser

Asn

Ser

Glu

450

Thr

Thr

Asn

Asp

Ala

Pro

Leu

355

Leu

Ala

Phe

Gly

Ala

435

Ala

Val

Val

Ile

Asn
515

Val

Trp

340

Asn

Pro

Ser

Ala

Gly

420

Val

Arg

Pro

Ala

Tyr

500

Ala

Ala

325

Tyr

Val

Phe

Ser

Asp

405

Leu

Asp

Asn

Thr

Val

485

Ile

Leu

Thr

Leu

Trp

Phe

Ser

390

Gly

Ala

Leu

Asn

Ser

470

Thr

Thr

Leu

Gly

Thr

Ala

Gln

375

Thr

Phe

Glu

Thr

Thr

455

Cys

Phe

Gly

Leu

Arg

Thr

Ala

360

Gln

Thr

Val

Gln

Trp

440

Gln

Ser

Asn

Ser

Ser
520

Received at EPO via Web-Form on Nov 25, 2020

117549337_1

Tyr

Phe

345

Gln

Phe

Tyr

Ala

Phe

425

Ser

Phe

Ser

Val

Val

505

Ser

Pro Glu Asp
330

Ala Val Ala

Gly Ser Leu

Ser Ser Ser
380

Thr Thr Leu
395

Ile Asn Ala
410

Ser Arg Ser

Tyr Ala Ser

Ala Gly Trp
460

Asn Ser Gly
475

Asn Ala Gln
490

Asp Ala Leu

Ala Asn Tyr

Page 64

Ser

Glu

Asn

365

Val

Thr

Gln

Asn

Ala

445

Gly

Gly

Thr

Ser

Pro
525

Tyr

Gln

350

Val

Thr

Ser

Tyr

Gly

430

Leu

Ala

Gly

Val

Asn

510

Thr

Gln

335

Leu

Thr

Ala

Ala

Thr

415

Ser

Thr

Val

Gly

Trp

495

Trp

Trp

Gly

Tyr

Ser

Gly

Ile

400

Pro

Pro

Ala

Gly

Gly

480

Gly

Ser

Ser



530

535

Arg Lys Asn Asn Gly Ala Val

545

550

Ile Thr Thr Pro Ala Ser Gly

<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

Met

1

Lys

Arg

Asn

Ser

65

Tyr

Asp

His

Val

Ser

Leu

50

Ala

Tyr

Arg

28
632
PRT

565

Trichoderma reesii

SIGNAL

(1)..(20)

28

Val

Leu

Val

35

Leu

Gly

Met

Phe

Leu

Gly

20

Asp

Cys

Ala

Trp

Thr
100

Ser

Arg

Asp

Asn

Val

Thr

85

Glu

Thr

Pro

Phe

Val

Ile

70

Arg

Thr

Ala

Gly

Ile

Gly

55

Ala

Asp

Tyr

117549337 1
Ile Thr Val Asn Leu Pro Ala Ser Thr Ala Ile Gln

540

Thr Trp Glu Ser Asp

555

Ser Val Thr Glu Asn

Val

Ser

Ser

40

Pro

Ser

Ser

Asp

Received at EPO via Web-Form on Nov 25, 2020

Leu

Ser

25

Thr

Asp

Pro

Ala

Ala
105

570

Leu Gly
10

Gly Leu

Glu Thr

Gly Cys

Ser Thr

75

Leu Val
20

Gly Leu

Page 65

Ser

Ser

Pro

Arg

60

Ile

Phe

Gln

Tyr Lys Tyr

Pro Asn Asn

Asp Thr Trp

Val

Asp

Ile

45

Ala

Asp

Lys

Arg

Ala

Val

30

Ala

Phe

Pro

Asn

Arg
110

575

Val

15

Thr

Leu

Gly

Asp

Leu

95

Ile

Ile

Ser

560

Arg

Gln

Lys

Asn

Thr

Tyr

80

Ile

Glu



Gln

Gly

Thr

145

Pro

Asn

Arg

Asp

Gln

225

Gln

Leu

Asn

Ser

Gln
305

Tyr

Ser

130

Leu

Ala

Asn

Asn

Leu

210

His

Ser

Gln

Thr

Ile

290

Pro

Ile

115

Leu

Lys

Leu

Asn

Asp

195

Trp

Arg

Gly

Arg

Asn

275

His

Cys

Thr

Ala

Pro

Arg

Tyr

180

Leu

Glu

Ala

Ser

Phe

260

Glu

Thr

Ser

Ala

Asp

Phe

Ala

165

Gln

Asn

Glu

Leu

Ala

245

Gly

Phe

Asp

Gln

Gly

Thr

150

Ile

Ser

Tyr

Val

Val

230

Tyr

Val

Arg

Asp

Lys
310

Val

Ser

135

Gly

Ala

Thr

Val

Asn

215

Glu

Ser

Ser

Thr

Pro

295

Ala

Thr

120

Gly

Asn

Leu

Val

Ala

200

Gly

Ser

Ser

Gly

280

Asn

Leu

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Leu Gln Gly Leu

Leu

Trp

Ile

Ser

185

Gln

Ser

Ala

Val

Gly

265

Lys

Leu

Ser

Gly Glu

Gly Arg
155

Gly Tyr
170

Asn Val

Tyr Trp

Ser Phe

Thr Leu

235

Ala Pro
250

Gly Tyr

Asp Val

Gly Cys

Asn Leu
315

Page 66

Pro

140

Pro

Ser

Ile

Asn

Phe

220

Ala

Gln

Val

Asn

Asp
300

Ser
125

Lys

Gln

Trp

Gln

205

Thr

Ala

Val

Asp

Ser

285

Ala

Val

Asn

Phe

Arg

Trp

Pro

190

Thr

Val

Thr

Leu

Ser

270

Val

Gly

Val

Pro

Glu

Asp

Leu

175

Ile

Gly

Ala

Leu

Cys

255

Asn

Leu

Thr

Val

Ser

Leu

Gly

160

Ile

Val

Phe

Asn

Gly

240

Phe

Ile

Thr

Phe

Asp
320



Ser

Ala

Pro

Ile

Leu

385

Ser

Tyr

Gly

Ala

Arg

465

Thr

Arg

Val

Phe

Val

Trp

Tyr

370

Ala

Ser

Ala

Ser

Leu

450

Ile

Pro

Pro

Arg

Ala

Tyr

355

Val

Phe

Ser

Asp

Leu

435

His

Ala

Pro

Thr

Ser
515

Ser

Ile

340

Leu

Trp

Phe

Ser

Gly

420

Ala

Leu

Gly

Ser

Ala

500

Gly

Ile

325

Gly

Ala

Lys

Gln

Ser

405

Phe

Glu

Thr

Ile

Thr

485

Thr

Thr

Tyr

Arg

Thr

Lys

Glu

390

Thr

Leu

Gln

Trp

Val

470

Cys

Ser

Pro

Gly

Tyr

Phe

Thr

375

Leu

Phe

Ser

Phe

Ser

455

Pro

Ser

Phe

Tyr

Val

Ala

Ala

360

Val

Thr

Glu

Asp

440

Tyr

Pro

Gly

Pro

Thr
520

Received at EPO via Web-Form on Nov 25, 2020

117549337_1

Asn

Glu

345

Ala

Ser

Pro

Asn

Ala

425

Arg

Ala

Ser

Ala

Pro

505

Pro

Lys Gly Ile
330

Asp Val Tyr

Ala Glu Gln

Ile Thr Val
380

Gly val Thr
395

Ile Ile Asn
410

Ala Lys Tyr

Asn Ser Gly

Ser Phe Leu
460

Trp Ala Asn
475

Ser Val Vval
490

Ser Gln Thr

Leu Pro Cys

Page 67

Pro

Tyr

Leu

365

Thr

Ala

Ala

Val

Thr

445

Thr

Ser

Gly

Pro

Ala
525

Ala

Asn

350

Tyr

Ala

Gly

Val

Pro

430

Pro

Ala

Ser

Ser

Lys

510

Thr

Gly

335

Gly

Asp

Thr

Thr

Ser

415

Ala

Leu

Thr

Ala

Tyr

495

Pro

Pro

Ala

Asn

Ala

Ser

Tyr

400

Thr

Asp

Ser

Ala

Ser

480

Ser

Gly

Thr



Ser

Thr

545

Ser

Leu

Lys

Pro

Val
625

Val

530

Val

Ala

Trp

Tyr

Asn

610

Lys

<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

Ala

Lys

Ala

Ile

Ile

595

His

Glu

29
574
PRT

Val

Val

Val

Gly

580

Asn

Thr

Asp

Trametes

SIGNAL

(1)..(22)

29

Thr

Ala

Ala

565

Thr

Val

Tyr

Thr

Phe

Gly

550

Leu

Val

Gly

Thr

Trp
630

His

535

Asn

Asp

Asn

Gln

Val

615

Gln

cingulata

Met Arg Phe Thr Leu Leu Thr

1

5

Phe Ala Gln Ser Ser Ala Ala

20

Ile Ala Lys Ala Gly Val Leu

35

Glu

Ala

Ala

Leu

Asp

600

Pro

Ser

117549337 1
Leu Val Ser Thr
540

Ala Ala Leu Gly
555

Val Asn Tyr Ala
570

Glu Ala Gly Asp
585

Gly Ser Val Thr

Ala Val Ala Cys
620

Gln

Asn

Asp

Val

Trp

605

Val

Phe

Trp

Asn

Val

590

Glu

Thr

Gly

Ser

His

575

Glu

Ser

Gln

Gln

Thr

560

Pro

Tyr

Asp

Val

Ser Leu Leu Gly Leu Ala Leu Gly Ala

10

15

Asp Ala Tyr Val Ala Ser Glu Ser Pro

25

30

Ala Asn Ile Gly Pro Ser Gly Ser Lys

40

Received at EPO via Web-Form on Nov 25, 2020

Page 68

45



Ser

Asn

65

Lys

Thr

Pro

Phe

Arg

145

Trp

Pro

Ser

Thr

Arg

225

Asn

Asn

50

Pro

Ala

Leu

Asn

Asn

130

Asp

Leu

Ile

Thr

Ala

210

Ile

Leu

Gly

Asn

Leu

Ile

Pro

115

Ile

Gly

Leu

Ile

Phe

195

Val

Gly

Leu

Ala

Tyr

Ile

Asp

100

Ser

Asp

Pro

Asp

Lys

180

Asp

Gln

Gln

Cys

Lys

Leu

Asp

85

Glu

Gly

Glu

Ala

Asn

165

Leu

Leu

His

Thr

Phe
245

Ala

Tyr

70

Gln

Phe

Thr

Thr

Leu

150

Lys

Asp

Trp

Arg

Ser

230

Leu

Gly

55

Thr

Phe

Thr

Val

Ala

135

Arg

Asn

Leu

Glu

Ala

215

Val

Gln

Ile

Trp

Thr

Ser

Ser

120

Phe

Ala

Thr

Asp

Glu

200

Leu

Val

Ser

Received at EPO via Web-Form on Nov 25, 2020

117549337 1
Val Ile Ala Ser

Thr

Thr

Ala

105

Thr

Thr

Thr

Thr

Tyr

185

Ile

Arg

Ser

Tyr

Arg Asp
75

Gly Glu
90

Glu Ala

Gly Gly

Asp Ala

Ala Ile
155

Tyr Val
170

Val Ala

Asn Ser

Glu Gly

Gly Tyr
235

Trp Asn
250

Page 69

60

Ser

Asp

Ile

Leu

Trp

140

Ile

Thr

Ser

Ser

Ala

220

Thr

Pro

Pro

Ser

Thr

Leu

Gly

125

Gly

Thr

Asn

Asn

Ser

205

Thr

Thr

Thr

Ser

Leu

Ser

Gln

110

Glu

Arg

Tyr

Thr

Trp

190

Phe

Phe

Gln

Gly

Thr

Val

Leu

95

Gln

Pro

Pro

Ala

Leu

175

Asn

Phe

Ala

Ala

Gly
255

Ser

Phe

80

Arg

Val

Lys

Gln

Asn

160

Trp

Gln

Thr

Asn

Asn

240

Tyr



Ile

Val

Val

Tyr

305

Ser

Gly

Tyr

Ser

Gly

385

Ile

Pro

Pro

Ser

Thr

Leu

Thr

290

Val

Asn

Gly

Asp

Thr

370

Thr

Lys

Ser

Val

Phe
450

Ala

Thr

275

Phe

Asp

Ala

Asn

Ala

355

Ser

Tyr

Thr

Asn

Ser

435

Ala

Asn

260

Ser

Gln

Ala

Ala

Pro

340

Leu

Leu

Ala

Phe

Gly

420

Ala

Ala

Thr

Ile

Pro

Phe

Val

325

Trp

Ile

Pro

Ser

Ala

405

Gly

Val

Arg

Gly

His

Cys

Arg

310

Ala

Tyr

Val

Phe

Ser

390

Asp

Leu

Asp

Ser

Gly

Thr

Ser

295

Ser

Thr

Leu

Trp

Phe

375

Ser

Gly

Ala

Leu

Gly
455

Gly

Phe

280

Asp

Ile

Gly

Thr

Asn

360

Gln

Ser

Phe

Glu

Thr
440

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Arg Ser Gly Lys

265

Asp

Lys

Tyr

Arg

Thr

345

Lys

Gln

Thr

Leu

Gln

425

Trp

Thr

Pro Ala

Ala Leu

Ser Ile

315

Tyr Pro

330

Ser Ala

Leu Gly

Phe Ser

Phe Lys

395

Ala Val

410

Tyr Ser

Ser Tyr

Tyr Ala

Page 70

Ala

Ser

300

Asn

Glu

Val

Ala

Ser

380

Thr

Asn

Arg

Ala

Ser
460

Asp

Gly

285

Asn

Ser

Asp

Ala

Leu

365

Gly

Leu

Ala

Ser

Ala

445

Trp

Ala

270

Cys

Leu

Gly

Ser

Glu

350

Asn

Val

Thr

Lys

Asn

430

Ala

Gly

Asn

Asp

Lys

Ile

Tyr

335

Gln

Val

Thr

Ser

Tyr

415

Gly

Leu

Ala

Thr

Ala

Val

Ala

320

Met

Leu

Thr

Val

Ala

400

Thr

Ser

Thr

Ala



Gly

465

Val

Ile

Asn

Val

Phe

545

Thr

Leu

Ala

Tyr

Ala

Asn

530

Asn

Pro

<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

Thr Val

Val Thr

Ile Thr
500

Leu Ile
515

Leu Pro

Gly Ala

Ala Ser

30
579
PRT

Pro

Phe

485

Gly

Leu

Ala

Val

Gly
565

Thr

470

Asn

Ser

Ser

Ser

Thr

550

Thr

Athelia rolfsil

STIGNAL
(1)..(18)
30

Thr

Val

Val

Ala

Thr

535

Trp

Phe

Met Phe Arg Ser Leu Leu Ala

1

5

Ser Ala Gln Ser Ala Ser Ala

20

Val Ala Lys Asn Gly Val Leu

35

Cys

Gln

Pro

Ala

520

Thr

Glu

Thr

Leu

Thr

Cys
40

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Ser Gly Ser Gly

Ala Thr
490

Ala Leu
505

Asn Tyr

Ile Glu

Ser Asp

Gln Asn
570

475

Thr

Gln

Pro

Tyr

Pro
555

Val

Asn

Thr

Lys

540

Asn

Thr

Ala Ala Cys Ala

10

Ala Tyr Leu Thr

25

Asn Ile Gly Ser

Page 71

Gly Ala

Phe Gly

Trp Ser

510

Trp Ser

525

Tyr Ile

Asn Ser

Trp Arg

Gly

Glu

495

Pro

Ser

Arg

Ile

Thr

480

Asn

Asp

Thr

Lys

Thr
560

Val Ala Ser Val

15

Lys Glu Ser Ala

30

Gln Gly Cys Met

45



Ser

Ser

65

Lys

Thr

Ser

Phe

Arg

145

Tyr

Pro

Thr

Thr

Leu

225

Ser

Glu

50

Pro

Met

Leu

Asn

Asn

130

Asp

Leu

Ile

Thr

Ala

210

Ile

Ile

Gly

Asp

Leu

Ile

Ser

115

Ile

Gly

Tyr

Ile

Phe

195

Val

Gly

Leu

Ala

Tyr

Ile

Asp

100

Ser

Asp

Pro

Asn

Lys

180

Asp

Gln

Gln

Cys

Tyr

Leu

Asp

85

Glu

Gly

Glu

Ala

Asn

165

Leu

Leu

His

Thr

Phe
245

Ser

Tyr

70

Gln

Phe

Thr

Thr

Leu

150

Gly

Asp

Trp

Arg

Ser

230

Leu

Gly

55

Thr

Tyr

Val

Val

Ala

135

Arg

Asn

Leu

Glu

Ala

215

Ser

Gln

Ile

Trp

Thr

Ser

Ser

120

Phe

Ala

Thr

Asp

Glu

200

Leu

Ala

Ser

Received at EPO via Web-Form on Nov 25, 2020

117549337 1
Val Ile Ala Ser

Thr

Asn

Ala

105

Thr

Thr

Thr

Ser

Tyr

185

Val

Val

Ser

Tyr

Arg

Gly

90

Glu

Gly

Gly

Ala

Tyr

170

Val

Asp

Gln

Thr

Trp
250

Page 72

Asp

75

Leu

Ala

Gly

Ala

Ile

155

Val

Asn

Ser

Gly

Tyr

235

Asn

60

Ser

Asp

Thr

Leu

Trp

140

Met

Thr

Ser

Ser

Ala

220

Ser

Thr

Pro

Ser

Thr

Ile

Gly

125

Gly

Thr

Asn

Asp

Ser

205

Ala

Ala

Asn

Ser

Leu

Thr

Gln

110

Glu

Arg

Tyr

Thr

Trp

190

Phe

Phe

Thr

Gly

Lys

Val

Leu

95

Gln

Pro

Pro

Ala

Leu

175

Asn

Phe

Ala

Ala

Tyr
255

Thr

Phe

80

Arg

Thr

Lys

Gln

Thr

160

Trp

Gln

Thr

Thr

Pro

240

Trp



Thr

Leu

Thr

Val

305

Thr

Gly

Asp

Val

Thr

385

Gln

Ser

Asp

Tyr

Ala

Ala

Ser

290

Asp

Ser

Asn

Ala

Ser

370

Tyr

Ala

Ser

Ser

Gln
450

Asn

Ser

275

Gln

Ser

Gly

Pro

Leu

355

Leu

Ala

Phe

Gly

Ala

435

Ala

Thr

260

Ile

Pro

Phe

Val

Trp

340

Ile

Ala

Ser

Ala

Phe

420

Ala

Arg

His

Cys

Arg

Ala

325

Tyr

Val

Phe

Ser

Asp

405

Leu

Asn

Asn

Gly

Thr

Ser

Ser

310

Thr

Leu

Trp

Phe

Ser

390

Glu

Ser

Leu

Gly

Gly

Phe

Asp

295

Ile

Gly

Cys

Lys

Gln

375

Ser

Phe

Glu

Thr

Phe
455

Arg

Asp

280

Val

Tyr

Arg

Thr

Ala

360

Gln

Val

Val

Gln

Trp

440

Thr

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Ser Gly Lys Asp

265

Ala

Ala

Thr

Tyr

Leu

345

Ala

Phe

Tyr

Asp

Tyr

425

Ser

Gly

Ser Ala

Leu Ala

Ile Asn

315

Pro Glu
330

Ala Val

Gly Glu

Asp Ser

Thr Ser

395

Ile Vval

410

Asp Lys

Tyr Ala

Ala Ser

Page 73

Gly

Asn

300

Ser

Asp

Ala

Leu

Ser

380

Leu

Ala

Ser

Ala

Trp
460

Ala

Cys

285

Leu

Gly

Ser

Glu

Asn

365

Ile

Ile

Lys

Thr

Ala

445

Gly

Asn

270

Ser

Lys

Ile

Tyr

Gln

350

Val

Thr

Ser

Tyr

Gly

430

Ile

Ala

Thr

Ala

Val

Ser

Tyr

335

Leu

Thr

Ala

Asp

Thr

415

Ala

Thr

Lys

Ile

Ala

Tyr

Ser

320

Asn

Tyr

Ser

Gly

Ile

400

Pro

Gln

Ala

Gly



117549337 _1
Val Ser Thr Ser Cys Ser Thr Gly Ala Thr Ser Pro Gly Gly Ser Ser
465 470 475 480

Gly Ser Val Glu Val Thr Phe Asp Val Tyr Ala Thr Thr Val Tyr Gly
485 490 495

Gln Asn Ile Tyr Ile Thr Gly Asp Val Ser Glu Leu Gly Asn Trp Thr
500 505 510

Pro Ala Asn Gly Val Ala Leu Ser Ser Ala Asn Tyr Pro Thr Trp Ser
515 520 525

Ala Thr Ile Ala Leu Pro Ala Asp Thr Thr Ile Gln Tyr Lys Tyr Val
530 535 540

Asn Ile Asp Gly Ser Thr Val Ile Trp Glu Asp Ala Ile Ser Asn Arg
545 550 555 560

Glu Ile Thr Thr Pro Ala Ser Gly Thr Tyr Thr Glu Lys Asp Thr Trp
565 570 575

Asp Glu Ser

<210> 31

<211> 604

<212> PRT

<213> Rhizopus oryzae

<220>

<221> SIGNAL

<222> (1)..(25)

<400> 31

Met Gln Leu Phe Asn Leu Pro Leu Lys Val Ser Phe Phe Leu Val Leu
1 5 10 15

Ser Tyr Phe Ser Leu Leu Val Ser Ala Ala Ser Ile Pro Ser Ser Ala
20 25 30

Page 74

Received at EPO via Web-Form on Nov 25, 2020



Ser

Lys

Tyr

65

Ala

Phe

Val

Val

Thr

145

Ala

Gln

Gly

Asp

Ile
225

Val

Ile

50

Ala

Ser

Ser

Ser

Ser

130

Ala

Thr

Glu

Ser

Tyr

210

Val

Gln

35

Tyr

Asp

Tyr

Ala

Gly

115

Thr

Pro

Phe

Gly

Ala

195

Tyr

Tyr

Leu

Val

Gly

Ser

Ser

100

Lys

Ser

Ser

Pro

Ile

180

Thr

Tyr

Glu

Asp

Lys

Ser

Ala

85

Ile

Thr

Thr

Thr

165

Ser

Gly

Ala

Tyr

Ser

Asn

Asp

70

Pro

Asn

Tyr

Pro

Ser

150

Gly

Arg

Phe

Trp

Asn
230

Tyr

Ile

55

Asn

Ile

Gly

Tyr

Thr

135

Thr

Asn

Phe

Ile

Thr

215

Thr

Asn

40

Ala

Trp

Ser

Ile

Asp

120

Thr

Thr

Ser

Ala

Ala

200

Arg

Thr

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Tyr Asp Gly Ser Thr

Tyr

Asn

Gly

Lys

105

Asn

Thr

Thr

Thr

Met

185

Ala

Asp

Leu

Ser Lys

Asn Asn
75

Ser Asn
90

Glu Phe

Asn Asn

Thr Ala

Pro Pro
155

Ile Ser
170

Leu Arg

Ser Leu

Ala Ala

Ser Gly
235

Page 75

Lys
60

Gly

Tyr

Ser

Thr

140

Ser

Ser

Asn

Ser

Leu

220

Asn

45

Val

Asn

Glu

Ile

Ala

125

Ala

Arg

Trp

Ile

Thr

205

Thr

Lys

Phe

Thr

Thr

Tyr

Lys

110

Asn

Thr

Ser

Ile

Asn

190

Ala

Ser

Thr

Ser

Val

Ile

Trp

95

Tyr

Tyr

Thr

Glu

Lys

175

Pro

Gly

Asn

Ile

Gly

Ile

Ala

80

Thr

Glu

Gln

Thr

Pro

160

Lys

Pro

Pro

Val

Leu
240



Asn

Ser

Ser

Glu

Thr

305

Lys

Leu

Arg

Ser

Lys

385

Gln

Leu

Gly

Val

Thr

Gly

Arg

290

Lys

Asp

Trp

Lys

Thr

370

Ile

Ser

Leu

Ser

Leu

Val

Tyr

275

Ala

Asp

Leu

Glu

Gly

355

Arg

Ser

Val

Ala

Glu
435

Lys

Cys

260

Thr

Thr

Ala

Asp

Glu

340

Leu

Ala

Ser

Thr

Ala

420

Lys

Asp

245

Asn

Gly

Thr

Ser

Tyr

325

Val

Leu

Ser

Phe

Gly

405

Asn

Ile

Tyr

Cys

Ala

Phe

Tyr

310

Val

Asn

Leu

Thr

Trp

390

Gly

Leu

Leu

Val

Leu

Trp

Ile

295

Val

Val

Gly

Gly

Tyr

375

Val

Val

Gly

Ala

Thr

Gly

Gly

280

Leu

Thr

Asn

Val

Ala

360

Ser

Ser

Ser

Ser

Thr
440

Received at EPO via Web-Form on Nov 25, 2020

117549337_1

Phe

Glu

265

Arg

Phe

Gly

Val

His

345

Asp

Ser

Ser

Lys

Val

425

Ala

Ser Val Lys
250

Pro Lys Phe

Pro Gln Asn

Ala Asp Ser
300

Thr Leu Lys
315

Trp Ser Asn
330

Phe Tyr Thr

Phe Ala Lys

Thr Ala Ser
380

Asn Asn Trp
395

Lys Gly Leu
410

Asp Asp Gly

Val Ala Vval

Page 76

Thr

Asn

Asp

285

Tyr

Pro

Gly

Leu

Arg

365

Thr

Ile

Asp

Phe

Glu
445

Gln

Pro

270

Gly

Leu

Ala

Cys

Met

350

Asn

Ile

Gln

Val

Phe

430

Asp

Ser

255

Asp

Pro

Thr

Ile

Phe

335

Val

Gly

Ala

Val

Ser

415

Thr

Ser

Thr

Ala

Ala

Gln

Phe

320

Asp

Met

Asp

Asn

Ser

400

Thr

Pro

Phe



Ala

Ser

465

Gln

Tyr

Ser

Gly

Asn

545

Ala

Leu

Thr

Ser

450

Ile

Gly

Arg

Ile

Lys

530

Ile

His

Ser

Ala

<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

Leu

Gly

Asn

Ala

Ser
515

Lys

Ala

Asn

Thr

Ser
595

32
612
PRT

Tyr

Arg

Ser

Ile

500

Leu

Tyr

Leu

Asn

Gly

580

Tyr

Pro

Tyr

Trp

485

Pro

Thr

Ala

Gly

565

Ala

Ala

Ile

Pro

470

Phe

Glu

Phe

Val

Ala

550

Ser

Arg

Lys

Asn

455

Glu

Leu

Trp

Phe

Gly

535

Asp

Leu

Asp

Ala

Aspergillus oryzae

STIGNAL
(1)..(19)
32

Lys

Asp

Ala

Ile

Lys

520

Thr

Arg

Ala

Leu

Gly
600

Received at EPO via Web-Form on Nov 25, 2020

117549337 1
Asn Leu Pro Ser

Thr

Val

Gly

505

Lys

Ser

Phe

Glu

Thr

585

Ala

Tyr Asn
475

Thr Gly
490

Asn Gly

Phe Asp

Asp Phe

Leu Ser

555

Glu Phe
570

Trp Ser

Pro Ala

Page 77

460

Gly

Tyr

Gly

Ser

Asn

540

Thr

Asp

His

Ala

Tyr

Asn

Ala

Val

Ser

525

Asn

Val

Arg

Ala

Leu

Gly

Glu

Thr

510

Ala

Leu

Gln

Thr

Ser
590

Gly

Asn

Leu

495

Val

Thr

Ala

Leu

Thr

575

Leu

Asn

Ser

480

Tyr

Ser

Ser

Gln

His

560

Gly

Ile



Met

Val

Trp

Ile

Ile

65

Arg

Gly

Ala

Gly

Ala

145

Met

Ala

Ala

Val

Leu

Leu

Gly

50

Ala

Asp

Asp

Arg

Leu

130

Trp

Ile

Thr

Gln

Ser

Ala

Ser

35

Ala

Ser

Ser

Ala

Ile

115

Gly

Gly

Ser

Asp

Tyr
195

Phe

Val

20

Thr

Asp

Pro

Gly

Asp

100

Gln

Glu

Arg

Phe

Leu

180

Trp

Ser

Gln

Glu

Gly

Ser

Leu

85

Leu

Gly

Pro

Pro

Gly

165

Val

Ser

Ser

Pro

Ala

Gln

Lys

70

Val

Leu

Ile

Lys

Gln

150

Glu

Trp

Gln

Val

Asn

Ser

55

Ser

Met

Pro

Ser

Phe

135

Arg

Trp

Pro

Ser

Leu

Leu

Phe

40

Ala

Asp

Lys

Ile

Asn

120

Asn

Asp

Leu

Val

Gly
200

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Arg Ala Leu Ala

Arg

25

Ser

Gln

Pro

Thr

Ile

105

Pro

Val

Gly

Val

Val

185

Phe

10

Gln Ala

Arg Gln

Gly Ala

Asp Tyr

75

Leu Val
20

Glu Glu

Ser Gly

Asp Glu

Pro Ala

155

Glu Asn
170

Arg Asn

Asp Leu

Page 78

Thr

Ala

Ser

60

Phe

Asp

Phe

Ala

Thr

140

Leu

Ser

Asp

Trp

Leu

Gly

Ile

45

Pro

Tyr

Leu

Ile

Leu

125

Ala

Arg

His

Leu

Glu
205

Gly

Leu

30

Leu

Gly

Thr

Phe

Ser

110

Ser

Phe

Ala

Thr

Ser

190

Glu

Ser

15

Asp

Asn

Val

Trp

Arg

95

Ser

Ser

Thr

Thr

Ser

175

Tyr

Val

Ser

Thr

Asn

Val

Thr

80

Gly

Gln

Gly

Gly

Ala

160

Ile

Val

Gln



Gly

Gly

225

Ser

Ser

Asn

Asp

Lys

305

Arg

Tyr

Gln

Ile

Ala

385

Ser

Thr

210

Ser

Gln

Tyr

Thr

Asp

290

Val

Ala

Tyr

Leu

Thr

370

Thr

Ala

Ser

Ser

Ala

Ile

Val

275

Ala

Val

Glu

Asn

Tyr

355

Asp

Gly

Val

Phe

Phe

Pro

Gln

260

Leu

Thr

Thr

Asn

Gly

340

Asp

Val

Thr

Lys

Phe

Ala

Gln

245

Ala

Gly

Phe

Asp

Gln

325

Asn

Ala

Ser

Tyr

Ala
405

Thr

Lys

230

Val

Asn

Ser

Gln

Ser

310

Ala

Pro

Leu

Leu

Ala

390

Tyr

Val

215

Thr

Arg

Phe

Ile

Pro

295

Phe

Val

Trp

Tyr

Pro

375

Ser

Ala

Ala

Val

Cys

Gly

His

280

Cys

Arg

Ala

Phe

Gln

360

Phe

Ser

Asp

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Val Ser His Arg Ala

Gly

Tyr

Gly

265

Thr

Ser

Ser

Val

Leu

345

Trp

Phe

Thr

Gly

Ser

Leu

250

Gly

Phe

Ala

Ile

Gly

330

Thr

Asp

Lys

Thr

Tyr
410

Page 79

Ser

235

Gln

Arg

Asp

Arg

Tyr

315

Arg

Thr

Lys

Ala

Val

395

Val

220

Cys

Ser

Ser

Pro

Ala

300

Ala

Tyr

Leu

Ile

Leu

380

Tyr

Gln

Pro

Phe

Gly

Gln

285

Leu

Ile

Pro

Ala

Gly

365

Tyr

Lys

Ile

Leu

Tyr

Trp

Lys

270

Ala

Ala

Asn

Glu

Ala

350

Ser

Ser

Asp

Val

Val

Cys

Thr

255

Thr

Asn

Ser

Asp

335

Ala

Leu

Ser

Ile

Gln
415

Glu

Asp

240

Gly

Ile

Cys

His

Gly

320

Ser

Glu

Ala

Ala

Val

400

Thr



Tyr

Gly

Leu

Glu

465

Ser

Gly

Ser

Lys

Ala

545

Thr

Ile

Lys

Asp

Ala

Ser

Thr

450

Thr

Gly

Tyr

Val

Ile

530

Thr

Gly

Arg

Tyr

Val
610

Ala

Gln

435

Ala

Ala

Thr

Pro

Thr

515

Val

Ala

Thr

Val

Thr

595

Trp

Ser

420

Thr

Asn

Ala

Tyr

Gly

500

Phe

Gly

Leu

Ile

Gln

580

Val

Arg

Thr

Ser

Asn

Thr

Ser

485

Ala

Ala

Ser

Asn

Asn

565

Asn

Pro

Gly

Ala

Arg

Ser

470

Ser

Pro

Val

Ile

Ala

550

Leu

Gly

Ser

Ser

Arg

Arg

455

Ile

Val

Asp

Lys

Ser

535

Asp

Pro

Ala

Thr

Met

Asp

440

Asn

Pro

Val

Ser

Ala

520

Gln

Ser

Ala

Val

Cys
600

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Ala Glu Gln Tyr

425

Leu

Ala

Ser

Ile

Pro

505

Thr

Leu

Tyr

Gly

Thr

585

Gly

Thr Trp

Val Vval

Ala Cys
475

Thr Ser
490

Cys Gln

Thr Val

Gly Ser

Thr Thr

555

Gln Ser
570

Trp Glu

Val Lys

Page 80

Ser

Pro

460

Ser

Trp

Val

Trp

540

Asp

Phe

Ser

Ser

Thr

Tyr

445

Ala

Thr

Pro

Pro

Gly

525

Asn

Asn

Glu

Asp

Ala
605

Lys

430

Ala

Pro

Thr

Thr

Thr

510

Glu

Pro

Pro

Tyr

Pro

590

Val

Thr

Ala

Trp

Ser

Ile

495

Thr

Ser

Ser

Leu

Lys

575

Asn

Gln

Asp

Leu

Gly

Ala

480

Ser

Val

Ile

Ser

Trp

560

Phe

Arg

Ser



<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>
Met Lys

1

Asn Ala

Leu Thr

Asn Thr
50

Asn His
65

Thr Pro

Tyr His

Gly Asp

Gly Met

130

Gly Ala
145

33
630
PRT

Ophiostoma floccosum

SIGNAL

(1)..(18)

33

Leu

Leu

Asp

35

Gly

Leu

Val

Gly

Gln

115

Tyr

Gly

Ser

Ser

20

Arg

Asp

Asp

Thr

Tyr

100

Asn

Leu

Ser

Ser

Pro

Phe

Arg

Tyr

Gly

85

Trp

Asp

Met

Asn

Leu

Ala

Gly

Ala

Ile

70

Gln

Gln

Leu

Val

Val
150

Leu

Glu

Arg

Tyr

55

Gln

Phe

Gln

Lys

Asp

135

Asp

Pro

Trp

Thr

40

Gly

Tyr

Asp

Ala

120

Val

Received at EPO via Web-Form on Nov 25, 2020

117549337_1

Leu

Arg

25

Asp

Gly

Met

Glu

Ile

105

Leu

Val

Ser

Ala Phe
10

Lys Gln

Asn Ser

Gly Ser

Gly Phe

75

Ser Thr
20

Tyr Ser

Ser Ala

Ala Asn

Val Phe
155

Page 81

Leu

Ser

Thr

Trp

60

Thr

Gly

Leu

Ala

His
140

Gly

Ile

Ser

45

Gln

Ala

Asp

Asn

Leu

125

Met

Ala

Gln

Tyr

30

Ala

Gly

Ile

Gly

Ser

110

His

Gly

Phe

Ala

15

Phe

Thr

Val

Trp

Thr

95

His

Ala

Tyr

Pro

Val

Leu

Cys

Ile

Ile

80

Ser

Leu

Arg

Asp

Ser
160



Ser

Ser

Asp

Val

Thr

225

Ala

Thr

Tyr

Asn

Thr

305

Ser

Phe

Tyr

Ser

Asn

Leu

Ala

210

Val

Gly

Tyr

Leu

290

Leu

Tyr

Phe

Ser

Tyr

Val

Asn

195

Gly

Lys

Val

Ala

Gln

275

Tyr

Leu

Thr

Ser

Gly
355

Phe

Glu

180

Thr

Leu

His

Tyr

Tyr

260

Leu

Asn

Gly

Ser

Asp

340

Gly

His

165

Asp

Glu

Val

Val

Cys

245

Gln

Leu

Met

Asn

Asp

325

Gly

Ala

Ser

Cys

Leu

Ala

Glu

230

Val

Asn

Ser

Ile

Phe

310

Tyr

Ile

Asp

Trp

Thr

Asn

215

Thr

Gly

Tyr

Ala

Lys

295

Ile

Ser

Pro

Pro

Cys

Leu

Ser

200

Ser

Glu

Met

Phe

280

Ser

Glu

Leu

Ile

Ala
360

Received at EPO via Web-Form on Nov 25, 2020

117549337_1

Glu

Gly

185

Val

Ser

Phe

Val

Asp

265

Glu

Val

Asn

Ala

Val

345

Asn

Ile Ser
170

Asp Thr

Arg Ser

Ile Asp

Trp Pro

235

Phe Asp
250

Gly Vval

Ser Thr

Ala Ser

His Asp

315

Gln Asn
330

Tyr Ser

Arg Glu

Page 82

Asn

Thr

Ile

Gly

220

Gly

Gly

Leu

Ser

Asp

300

Asn

Ala

Gly

Ala

Tyr

Val

Trp

205

Leu

Tyr

Asp

Asn

Gly

285

Cys

Pro

Ile

Gln

Thr
365

Asp

Ser

190

Asn

Arg

Asn

Pro

Tyr

270

Ser

Ala

Arg

Ser

Glu

350

Trp

Asp

175

Leu

Ser

Ile

Asp

Ala

255

Pro

Ile

Asp

Phe

Phe

335

Gln

Leu

Gln

Pro

Trp

Asp

Ala

240

Tyr

Ile

Ser

Pro

Ala

320

Leu

His

Ser



Gly

Gln

385

Ala

Gly

Ala

Ser

Asp

465

Val

Ala

Thr

Val

Val

545

Asn

Tyr

370

Ile

Asn

Ser

Ser

Gly

450

Ser

Leu

Val

Thr

Ser

530

Tyr

Ala

Ser

Arg

Ser

Ala

Gly

435

Ala

Ser

Val

Thr

Ala

515

Val

Ile

Ile

Thr

Ser

Pro

Ser

420

Ser

Ser

Gly

Pro

Thr

500

Thr

Val

Ile

Ala

Thr

Leu

Phe

405

Ser

Leu

Asn

Ser

485

Gly

Ala

Phe

Gly

Leu
565

Ala

Ile

390

Tyr

Ser

Tyr

Val

Val

470

Ser

Thr

Thr

Asn

Ser

550

Ser

Thr

375

Ile

Gln

Lys

Thr

Glu

455

Pro

Trp

Ala

Thr

Glu

535

Thr

Ser

Leu

Gly

Asp

Val

Leu

440

Leu

Val

Val

Thr

Ala

520

Leu

Ser

Ser

Received at EPO via Web-Form on Nov 25, 2020

117549337 _1
Tyr Lys His Ile

Lys

Ser

Leu

425

Ser

Tyr

Pro

Ser

Ala

505

Thr

Ala

Gln

Asp

Asp Ser
395

Asn Thr
410

Thr Val

Leu Gly

Ser Cys

Met Ala
475

Gly Ser
490

Thr Gly

Ser Cys

Thr Thr

Leu Gly
555

Tyr Thr
570

Page 83

380

Ser

Ile

Leu

Ser

Thr

460

Ser

Gly

Thr

Thr

Thr

540

Ser

Ser

Lys

Trp

Ala

Ser

Thr

445

Thr

Gly

Leu

Ser

Ala

525

Tyr

Trp

Ser

Thr

Ala

Met

Asn

430

Gly

Val

Leu

Cys

Thr

510

Ala

Gly

Ser

Asn

Thr

Thr

Leu

415

Tyr

Thr

Pro

Gly

495

Lys

Thr

Glu

Thr

Pro
575

Asn

Ser

400

Lys

Gly

Ser

Val

Arg

480

Thr

Ala

Ala

Asn

Ala

560

Leu



Trp His

Phe Ile

Asn Arg
610

Val Ser
625

<2106>
<211>
<212>
<213>

<220>
<221>
<222>
<400>
Met His
1

Ala Leu

Val Asp

Leu Ala
50

Gly Vval
65

Thr Trp

580

117549337 _1
Val Thr Val Ser Leu Pro Ala Gly Ser Ser Phe Thr Tyr Lys

585

Lys Lys Glu Ser Asp Gly Thr Phe Val Trp Glu

595

600

605

Ser Tyr Thr Val Pro Thr Gly Cys Ser Gly Leu

Ala Thr Trp

34
620
PRT

Arg
630

615

Trichocladium griseum

STIGNAL
(1)..(19)

34

Thr Phe Ser

Gly Arg Pro
20

Thr Phe Ile
35

Asn Ile Gly

Val Ile Ala

Thr Pro Asp
85

Lys

His

Asn

Pro

Ser

70

Ala

Leu

Gly

Thr

Asn

55

Pro

Ala

Leu

Ser

Glu

40

Gly

Ser

Leu

Received at EPO via Web-Form on Nov 25, 2020

Val

Ser

25

Lys

Lys

Arg

Val

Leu Gly
10

Arg Leu

Pro Ile

Ala Ala

Thr Asp
75

Leu Thr
20

Page 84

620

Ser

Gln

Ala

Pro

60

Pro

Ala

Glu

Trp

45

Gly

Pro

Ile

590

Ser Asp Pro

Ser Ala Thr

Val

Arg

30

Asn

Ala

Tyr

Ile

Gln

15

Ala

Lys

Ala

Phe

Glu
95

Ser

Ala

Leu

Ala

Phe

80

Ser



Leu

Gly

Asp

Pro

145

Ala

Lys

Asp

Ser

Thr

225

Gln

Thr

Ser

Gln

Gly

Thr

Leu

130

Pro

Asn

Asn

Leu

His

210

Glu

Gln

Ala

Ile

Pro
290

His

Phe

115

Thr

Leu

Gly

Asp

Trp

195

Arg

Cys

Ala

Gly

His

275

Cys

Asn

100

Ala

Ala

Arg

Tyr

Leu

180

Glu

Ala

Pro

Phe

Glu

260

Asn

Ser

Asp

Phe

Ala

Lys

165

Ala

Glu

Leu

Pro

Trp

245

Tyr

Phe

Glu

Asn

Gly

Thr

Ile

150

Ser

Tyr

Val

Thr

Cys

230

Asn

Arg

Asp

Arg

Thr

Ser

Gly

135

Ala

Thr

Thr

Pro

Glu

215

Thr

Ser

Ser

Pro

Ala
295

Thr

Gly

120

Glu

Leu

Ala

Ala

Gly

200

Gly

Thr

Gly

Glu
280

Leu

Received at EPO via Web-Form on Nov 25, 2020

117549337 1
Leu Gln Gln Val

105

Leu

Trp

Ile

Lys

Gln

185

Ser

Ala

Val

Gly

Lys

265

Ala

Ala

Gly Glu

Gly Arg

Gln Tyr

155

Ser Val
170

Tyr Trp

Ser Phe

Tyr Leu

Ala Pro

235

Asn Tyr

250

Asp Ala

Gly Cys

Asn His

Page 85

Ala

Pro

140

Ala

Val

Asn

Phe

Ala

220

Gln

Val

Asn

Asp

Lys
300

Ser

Lys

125

Gln

Trp

Glu

Thr

205

Ala

Val

Val

Ser

Asn

285

Ala

Asn

110

Phe

Arg

Trp

Pro

Thr

190

Ile

Gln

Leu

Ser

Ile

270

Leu

Tyr

Pro

Asn

Asp

Leu

Val

175

Gly

Ala

Leu

Cys

Thr

255

Leu

Thr

Val

Ser

Val

Gly

Ile

160

Val

Phe

Ser

Asp

Phe

240

Ser

Ala

Phe

Asp



Ser

305

Ala

Pro

Ile

Leu

Ser

385

Tyr

Gly

Ala

Arg

Ser

465

Val

Ser

Phe

Val

Trp

Tyr

Pro

370

Lys

Ala

Ala

Ala

Arg

450

Gln

Ala

Ala

Arg

Ala

Tyr

Val

355

Phe

Ser

Asp

Leu

Asp

435

Ala

Leu

Ala

Ala

Asn

Val

Leu

340

Trp

Phe

Ser

Gly

Ala

420

Leu

Gly

Pro

Thr

Pro
500

Leu

Gly

325

Ala

Asn

Arg

Ser

Phe

405

Glu

Thr

Leu

Ser

Ser

485

Ser

Tyr

310

Arg

Asn

Lys

Asp

Thr

390

Ile

Gln

Trp

Val

Thr

470

Thr

Pro

Ala

Tyr

Phe

Gln

Leu

375

Phe

Glu

Tyr

Ser

Pro

455

Cys

Ser

Ser

Ile

Ser

Ala

Gly

360

Val

Thr

Val

Asp

Tyr

440

Pro

Ser

Phe

Pro
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Asn Lys Gly Ile

Glu

Ala

345

Ser

Ser

Asn

Ala

Arg

425

Ser

Ser

Arg

Pro

Tyr
505

315

Asp Val
330

Ala Glu

Ile Thr

Ser Val

Ile Vval
395

Ala Lys
410

Asn Thr

Ala Phe

Trp Arg

Ile Glu

475

Ser Lys
490

Pro Thr
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Tyr

Gln

Val

Ser

380

Asn

Tyr

Gly

Leu

Ala

460

Val

Gln

Ala

Ala

Tyr

Leu

Thr

365

Thr

Ala

Thr

Lys

Ser

445

Ser

Ala

Thr

Cys

Gln

Asn

Tyr

350

Ser

Gly

Val

Pro

Pro

430

Ala

Val

Gly

Pro

Ala
510

Gly

Gly

335

Asp

Val

Thr

Lys

Ser

415

Asp

Ile

Ala

Thr

Asn
495

Lys

320

Asn

Ala

Ser

Tyr

Ala

400

Asn

Ser

Asp

Lys

Tyr

480

Pro

Ala



Ser

Glu

Thr

545

Pro

Gln

Ser

Lys

Glu

Thr

530

Ser

Leu

Tyr

Asp

Cys
610

<2106>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

Val Tyr
515

Ile Lys

Lys Ala

Trp Ser

Lys Tyr
580

Pro Asn
595

Ala Ala

35
639
PRT

Val

Val

Val

Ile

565

Ile

Arg

Gln

Thr

Val

Thr

550

Thr

Lys

Ser

Thr

Phe

Gly

535

Leu

Val

Val

Ile

Val
615

Aspergillus awamori

STIGNAL
(1)..(18)
35

Met Ser Phe Arg Ser Leu Leu

1

5

Leu Ala Ser Val Ile Ser Lys

20

Asn Glu Ala Thr Val Ala Arg

35

Asn

520

Asn

Ser

Pro

Gly

Thr

600

Asn

Ala

Arg

Thr
40
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Glu Arg Val Ser

Val Pro

Ala Ser

Ile Lys
570

Thr Asn
585

Leu Gln

Asp Ser

Ala

Gly

555

Ala

Gly

Thr

Trp

Leu

540

Tyr

Thr

Lys

Ala

Arg
620

Thr

525

Gly

Lys

Gly

Ile

Ser
605

Ala

Asn

Ser

Ser

Thr

590

Ser

Trp

Trp

Asn

Ala

575

Trp

Ala

Gly

Asp

Asp

560

Val

Glu

Gly

Leu Ser Gly Leu Val Cys Ser Gly

10

15

Ala Thr Leu Asp Ser Trp Leu Ser

25

30

Ala Ile Leu Asn Asn Ile Gly Ala
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45



Asp

Pro

65

Gly

Asp

Gln

Glu

Arg

145

Phe

Ile

Trp

Phe

Phe

225

Pro

Gly

50

Ser

Leu

Leu

Gly

Pro

130

Pro

Arg

Val

Asn

Phe

210

Ala

Gln

Ala

Thr

Val

Leu

Ile

115

Lys

Gln

Gln

Trp

Gln

195

Thr

Thr

Ile

Trp

Asp

Ile

Ser

100

Ser

Phe

Arg

Trp

Pro

180

Thr

Ile

Ala

Leu

Val

Asn

Lys

85

Thr

Asn

Asn

Asp

Leu

165

Leu

Gly

Ala

Val

Cys
245

Ser

Pro

70

Thr

Ile

Pro

Val

Gly

150

Leu

Val

Tyr

Val

Gly

230

Tyr

Gly

55

Asp

Leu

Glu

Ser

Asp

135

Pro

Asp

Arg

Asp

Gln

215

Ser

Leu

Ala

Tyr

Val

Asn

Gly

120

Glu

Ala

Asn

Asn

Leu

200

His

Ser

Gln
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Asp Ser Gly Ile

Phe

Asp

Tyr

105

Asp

Thr

Leu

Gly

Asp

185

Trp

Arg

Cys

Ser

Tyr Thr
75

Leu Phe
20

Ile Ser

Leu Ser

Ala Tyr

Arg Ala
155

Tyr Thr
170

Leu Ser

Glu Glu

Ala Leu

Ser Trp
235

Phe Trp
250
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60

Trp

Arg

Ser

Ser

Thr

140

Thr

Ser

Tyr

Val

Val

220

Cys

Thr

Val

Thr

Asn

Gln

Gly

125

Gly

Ala

Ala

Val

Asn

205

Glu

Asp

Gly

Val

Arg

Gly

Ala

110

Gly

Ser

Met

Ala

Ala

190

Gly

Gly

Ser

Glu

Ala

Asp

Asp

95

Ile

Leu

Trp

Ile

Thr

175

Gln

Ser

Ser

Gln

Tyr
255

Ser

Ser

80

Thr

Val

Gly

Gly

Gly

160

Glu

Tyr

Ser

Ala

Ala

240

Ile



Leu

Leu

Thr

Val

305

Ser

Gly

Asp

Val

Thr

385

Lys

Ser

Leu

Asn

Ala

Gly

Phe

290

Asp

Glu

Asn

Ala

Ser

370

Tyr

Thr

Asn

Ser

Asn
450

Asn

Ser

275

Gln

Ser

Ala

Pro

Leu

355

Leu

Ser

Phe

Gly

Ala

435

Arg

Phe

260

Ile

Pro

Phe

Val

Trp

340

Tyr

Asp

Ser

Ala

Ser

420

Arg

Arg

Asp

His

Cys

Arg

Ala

325

Phe

Gln

Phe

Ser

Asp

405

Leu

Asp

Asn

Ser

Thr

Ser

Ser

310

Val

Leu

Trp

Phe

Ser

390

Gly

Ser

Leu

Ser

Ser

Phe

Pro

295

Ile

Gly

Cys

Asp

Gln

375

Ser

Phe

Glu

Thr

Val
455

Arg

Asp

280

Arg

Tyr

Arg

Thr

Lys

360

Ala

Thr

Val

Gln

Trp

440

Met
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Ser Gly Lys Asp

265

Pro

Ala

Thr

Tyr

Leu

345

Gln

Leu

Tyr

Ser

Tyr

425

Ser

Pro

Glu Ala

Leu Ala

Leu Asn

315

Pro Lys

330

Ala Ala

Gly Ser

Tyr Ser

Ser Ser

395

Ile Vval

410

Asp Lys

Tyr Ala

Pro Ser
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Gly

Asn

300

Asp

Ala

Leu

Asp

380

Ile

Glu

Ser

Ala

Trp
460

Thr

Cys

285

His

Gly

Ser

Glu

Glu

365

Ala

Val

Thr

Asp

Leu

445

Gly

Asn

270

Asp

Lys

Leu

Tyr

Gln

350

Ile

Ala

Asp

His

Gly

430

Leu

Glu

Thr

Asp

Glu

Ser

Tyr

335

Leu

Thr

Thr

Ala

Ala

415

Asp

Thr

Thr

Leu

Ser

Val

Asp

320

Asn

Tyr

Asp

Gly

Val

400

Ala

Glu

Ala

Ser



Ala

465

Tyr

Gly

Thr

Ser

Thr

545

Ser

Asp

Pro

Asp

Gln
625

Ser

Ser

Thr

Ser

Thr

530

Ala

Gln

Lys

Ala

Ser

610

Ala

<2106>
<211>
<212>
<213>

<220>
<221>

Ser

Ser

Thr

Lys

515

Ser

Thr

Leu

Tyr

Gly

595

Val

Cys

36
639
PRT

Aspergillus niger

Val

Val

Thr

500

Thr

Cys

Thr

Gly

Thr

580

Glu

Glu

Gly

SIGNAL

Pro

Thr

485

Thr

Thr

Thr

Thr

Asp

565

Ser

Ser

Trp

Glu

Gly

470

Val

Ala

Thr

Thr

Tyr

550

Trp

Ser

Phe

Glu

Ser
630

Thr

Thr

Thr

Thr

Pro

535

Gly

Asp

Asn

Glu

Ser

615

Thr

Cys

Ser

Thr

Ala

520

Thr

Glu

Thr

Pro

Tyr

600

Asp

Ala
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Ala Ala Thr Ser Ala

Ser

Thr

505

Ser

Ala

Asn

Ser

Leu

585

Lys

Pro

Thr

475

Pro Ser
490

Gly Phe

Lys Thr

Val Ala

Ile Tyr

555

Asp Gly

570

Trp Tyr

Phe Ile

Asn Arg

Val Thr
635

Page 90

Ile

Gly

Ser

Val

540

Leu

Ile

Val

Arg

Glu

620

Asp

Val

Gly

Thr

525

Thr

Val

Ala

Thr

Ile

605

Tyr

Thr

Ser

Ala

Val

510

Thr

Phe

Gly

Leu

Val

590

Glu

Thr

Trp

Gly

Thr

495

Thr

Thr

Asp

Ser

Ser

575

Thr

Ser

Val

Arg

Thr

480

Gly

Ser

Ser

Leu

Ile

560

Ala

Leu

Asp

Pro



<222>

<400>

Met

1

Leu

Asn

Asp

Pro

65

Gly

Ser

Gln

Gly

Gly

145

Gly

Asp

Ser

Ala

Glu

Gly

50

Ser

Leu

Leu

Gly

Glu

130

Arg

Phe

Ile

(1).

36

Phe

Asn

Ala

35

Ala

Thr

Val

Leu

Ile

115

Pro

Pro

Gly

Val

.(18)

Arg

Val

20

Thr

Trp

Asp

Leu

Ser

100

Ser

Lys

Gln

Gln

Trp
180

Ser

Ile

Val

Val

Asn

Lys

85

Thr

Asn

Phe

Arg

Trp

165

Pro

Leu

Ser

Ala

Ser

Pro

70

Thr

Ile

Pro

Asn

Asp

150

Leu

Leu

Leu

Lys

Arg

Gly

55

Asp

Leu

Glu

Ser

Val

135

Gly

Leu

Val

Ala

Arg

Thr

40

Ala

Tyr

Val

Asn

Gly

120

Asp

Pro

Asp

Arg
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Leu

Ala

25

Ala

Asp

Phe

Asp

Tyr

105

Asp

Glu

Ala

Asn

Asn
185

Ser Gly
10

Thr Trp

Ile Leu

Ser Gly

Tyr Thr
75

Leu Phe
20

Ile Ser

Leu Ser

Thr Ala

Leu Arg

155

Gly Tyr
170

Asp Leu
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Leu

Asp

Asn

Ile

60

Trp

Arg

Ala

Ser

Tyr

140

Ala

Thr

Ser

Val

Ser

Asn

45

Val

Thr

Asn

Gln

Gly

125

Thr

Thr

Ser

Tyr

Cys

Trp

30

Ile

Val

Arg

Gly

Ala

110

Ala

Gly

Ala

Thr

Val
190

Thr

15

Leu

Gly

Ala

Asp

Asp

95

Ile

Gly

Ser

Met

Ala

175

Ala

Gly

Ser

Ala

Ser

Ser

80

Thr

Val

Leu

Trp

Ile

160

Thr

Gln



Tyr

Phe

Phe

225

Pro

Leu

Leu

Ser

Val

305

Asp

Asn

Tyr

Asp

Thr
385

Trp

Phe

210

Ala

Glu

Ala

Leu

Thr

290

Val

Ser

Gly

Asp

Val

370

Tyr

Asn

195

Thr

Thr

Ile

Asn

Gly

275

Phe

Asp

Glu

Asn

Ala

355

Ser

Ser

Gln

Ile

Ala

Leu

Phe

260

Ser

Gln

Ser

Ala

Pro

340

Leu

Leu

Ser

Thr

Ala

Val

Cys

245

Asp

Ile

Pro

Phe

Val

325

Tyr

Asp

Ser

Gly

Val

Gly

230

Tyr

Ser

His

Cys

Arg

310

Ala

Phe

Gln

Phe

Ser
390

Tyr

Gln

215

Ser

Leu

Ser

Thr

Ser

295

Ser

Val

Leu

Trp

Phe

375

Ser

Asp

200

His

Ser

Gln

Arg

Phe
280

Pro

Ile

Gly

Asp
360

Lys

Thr
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Leu Trp Glu Val

Arg

Cys

Ser

Ser

265

Asp

Arg

Tyr

Arg

Thr

345

Lys

Ala

Tyr

Ala Leu

Ser Trp
235

Phe Trp
250

Ala Lys

Pro Glu

Ala Leu

Thr Leu

315

Tyr Pro
330

Leu Ala

Gln Gly

Leu Tyr

Ser Ser
395
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Val

220

Cys

Thr

Asp

Ala

Ala

300

Asn

Glu

Ala

Ser

Ser

380

Ile

Asn

205

Glu

Asp

Gly

Ala

Ala

285

Asn

Asp

Asp

Ala

Leu

365

Asp

Val

Gly

Gly

Ser

Ser

Asn

270

Cys

His

Gly

Thr

Glu

350

Glu

Ala

Asp

Ser

Ser

Gln

Phe

255

Thr

Asp

Lys

Leu

Tyr

335

Gln

Val

Thr

Ala

Ser

Ala

Ala

240

Ile

Leu

Asp

Glu

Ser

320

Tyr

Leu

Thr

Gly

Val
400



Lys

Ser

Leu

Asn

Ala

465

Tyr

Gly

Thr

Ser

Thr

545

Ser

Asp

Pro

Thr

Asn

Ser

Asn

450

Ser

Ser

Thr

Ser

Thr

530

Ala

Gln

Lys

Ala

Phe

Gly

Ala

435

Arg

Ser

Ser

Thr

Lys

515

Ser

Thr

Leu

Tyr

Gly
595

Ala

Ser

420

Arg

Arg

Val

Val

Thr

500

Thr

Cys

Thr

Gly

Thr

580

Glu

Asp

405

Met

Asp

Asn

Pro

Thr

485

Thr

Thr

Thr

Thr

Asp

565

Ser

Ser

Gly

Ser

Leu

Val

Gly

470

Val

Ala

Ala

Thr

Tyr

550

Trp

Ser

Phe

Phe

Glu

Thr

Val

455

Thr

Thr

Thr

Thr

Pro

535

Gly

Glu

Asp

Glu

Val

Gln

Trp

440

Pro

Cys

Ser

Pro

Ala

520

Thr

Glu

Thr

Pro

Tyr
600
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Ser

Tyr

425

Ser

Ser

Ala

Trp

Thr

505

Ser

Ala

Asn

Ser

Leu

585

Lys

Ile Vval
410

Asp Lys

Tyr Ala

Ala Ser

Ala Thr
475

Pro Ser
490

Gly Ser

Lys Thr

Val Ala

Ile Tyr

555

Asp Gly
570

Trp Tyr

Phe Ile
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Glu

Ser

Ala

Trp

460

Ser

Ile

Gly

Ser

Val

540

Leu

Ile

Val

Arg

Thr

Asp

Leu

445

Gly

Ala

Val

Ser

Thr

525

Thr

Val

Ala

Thr

Ile
605

His

Gly

430

Leu

Glu

Ile

Ala

Val

510

Ser

Phe

Gly

Leu

Val

590

Glu

Ala

415

Glu

Thr

Thr

Gly

Thr

495

Thr

Thr

Asp

Ser

Ser

575

Thr

Ser

Ala

Gln

Ala

Ser

Thr

480

Gly

Ser

Ser

Leu

Ile

560

Ala

Leu

Asp



117549337 _1
Asp Ser Val Glu Trp Glu Ser Asp Pro Asn Arg Glu Tyr Thr Val Pro
610 615 620

Gln Ala Cys Gly Thr Ser Thr Ala Thr Val Thr Asp Thr Trp Arg
625 630 635

<210> 37

<211> 515

<212> PRT

<213> Artificial Sequence

<220>

<223> Mutated Saccharoymycopsis fibuligera glucoamylase

<220>

<221> SIGNAL

<222> (1)..(26)

<400> 37

Met Ile Arg Leu Thr Val Phe Leu Thr Ala Val Phe Ala Ala Val Ala
1 5 10 15

Ser Cys Val Pro Val Glu Leu Asp Lys Arg Asn Thr Gly His Phe Gln
20 25 30

Ala Tyr Ser Gly Tyr Thr Val Asn Arg Ser Asn Phe Thr Gln Trp Ile
35 40 45

His Glu Gln Pro Ala Val Ser Trp Tyr Tyr Leu Leu Gln Asn Ile Asp
50 55 60

Tyr Pro Glu Gly Gln Phe Lys Ser Ala Lys Pro Gly Val Val Val Ala
65 70 75 80

Ser Pro Ser Thr Ser Glu Pro Asp Tyr Phe Tyr Gln Trp Thr Arg Asp
85 90 95

Thr Ala Ile Thr Phe Leu Ser Leu Ile Ala Glu Val Glu Asp His Ser
100 105 110

Phe Ser Asn Thr Thr Leu Ala Lys Val Val Glu Tyr Tyr Ile Ser Asn
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Thr

Pro

145

Ala

Arg

Asn

Ala

Ser

225

Gly

Gly

Leu

Phe

Ser

305

His

Tyr

130

Asn

Tyr

Ala

Gly

Ser

210

Thr

Thr

Ile

Glu

Val

290

Arg

Asp

115

Thr

His

Thr

Tyr

Lys

195

Asp

His

His

Pro

Lys

275

Asn

Gly

Ile

Leu

Asp

Ala

Ala

180

Leu

Ile

Trp

Phe

Leu

260

Gln

Ser

Gly

Gly

Gln

Gly

Ser

165

Ile

Leu

Tyr

Ser

Phe

245

Ser

Lys

Gly

Leu

Asp

Arg

Leu

150

Trp

Ser

Leu

Trp

Thr

230

Thr

Lys

Asp

Lys

Asp

310

Asp

Val

135

Gly

Gly

Arg

Ala

Lys

215

Ser

Ala

Thr

Ala

Lys

295

Ser

Asp

120

Ser

Glu

Arg

Tyr

Gly

200

Ile

Gly

Leu

Leu

280

His

Ala

Thr
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Asn

Pro

Pro

Leu

185

Gln

Ile

Phe

Val

Asn

265

Asn

Ile

Thr

Tyr

Pro Ser

Lys Phe
155

Gln Asn
170

Asn Ala

Asn Gly

Lys Pro

Asp Leu
235

Gln Leu
250

Asp Pro

Ser Tyr

Val Glu

Tyr Ile

315

Thr Pro
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Gly

140

Asn

Asp

Val

Ile

Asp

220

Trp

Lys

Gly

Ile

Ser

300

Ala

Phe

125

Asn

Val

Gly

Ala

Pro

205

Leu

Glu

Ala

Phe

Asn

285

Pro

Ala

Asn

Phe

Asp

Pro

Lys

190

Tyr

Gln

Glu

Leu

Thr

270

Ser

Gln

Leu

Val

Asp

Asp

Ala

175

His

Ser

His

Asn

Ser

255

Ser

Ser

Leu

Ile

Asp

Ser

Thr

160

Leu

Asn

Ser

Val

Gln

240

Tyr

Trp

Gly

Ser

Thr

320

Asn



Ser

Arg

Tyr

Trp

385

Tyr

Tyr

Ser

Tyr

Lys

465

Ile

Ser

Glu

Tyr

Tyr

Pro

370

Gln

Asn

Asp

Tyr

Lys

450

Val

Asn

Ser

Leu

Val

Lys

355

Glu

Leu

Ser

Leu

Ala

435

Asn

Leu

Arg

Gly

Leu
515

Leu

340

Ile

Asp

Ala

Leu

Tyr

420

Ser

Val

Leu

Tyr

Ser
500

325

Asn

Asn

Val

Thr

Lys

405

Asn

Lys

Ile

Asp

Thr

485

Leu

Ser

Gly

Tyr

Ala

390

Asn

Ser

Asp

Lys

His

470

Gly

Leu

Leu

Asn

Asn

375

Tyr

Lys

Phe

Ser

Ser

455

Ile

Phe

Ser

Tyr

Tyr

360

Ala

Lys

Ile

Leu

440

Leu

Asp

Gln

Ala
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Tyr

345

Lys

Val

Gly

Asn

Ala

425

Thr

Leu

Asp

Ala

Asn
505

330

Leu Leu

Ala Gly

Gly Thr

Gln Thr
395

Leu Val
410

Asp Leu

Leu Thr

Gln Phe

Asn Gly

475

Gly Ala
490

Arg Ala
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Val

Ala

Ser

380

Phe

Ile

Ser

Tyr

Gly

460

Gln

Val

Arg

Asp

Ala

365

Glu

Tyr

Glu

Lys

Gly

445

Asp

Leu

Ser

Asn

Asn

350

Val

Gly

Thr

Lys

Ile

430

Ser

Ser

Thr

Leu

Lys
510

335

Lys

Gly

Asn

Leu

Leu

415

Asp

Phe

Glu

Thr

495

Leu

Asn

Arg

Pro

Ala

400

Asn

Ser

Asn

Leu

Glu

480

Trp

Ile



