<110>
<120>
<130>
<160> 9
<170>

<210> 1

<211> 1448
<212> DNA
<213>

<400> 1

atgaaaacgc
gctcagtgtg
caatatcaga
tgcaaagcta
atcgacaaag
tgcgacaggg
ctttgcecggt
tgtgttcgac
tgtcaacacc
cactatcaac
ggcacggaat
ggcggcctat
tcaaacggcc
cgtctttgca
ttacaactgg
tgcaattggt
catcttctag
agcgagggtc
catctctacc
cattcacgca
cagcctgcac
actgtaacat
atctctactg
ctatctatta
attcatag

<210> 2

<211> 1278
<212> DNA
<213>

<220>
<221>
<222>

CDS

<400> 2

(1) ..

SEQUENCE LISTING

27285-WO-PCT

tagcaatctt
gcggaggcgg
atgactggtt
ttcactcgac
gtcttgacaa
ttccccacta
tccaattcct
cacatgtcgg
gttccatctt
accggtgcag
gtgaaactta
gtcactgctt
taccgtgcett
tgggagttgg
atcaagtcca
gatggtactt
agggctttgg
tgaacttcac
ccacgagctg
aggggggace
agcagctggc
cgaggcgcca
gcagtatgga
tggaactagc

(1278)
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gactctgacc
ttattctggc
tagccagtgt
taacacggaa
gcacaagtaa
caaatggact
actggattgg
aatctggcct
cggggaccgt
atggtctgca
tcattaactt
ttggtggcag
acatcaaagc
ccaatgagcc
ccagtgccta
gtgceccttet
actggacacc
gatgaatcta
tatgtacacc
agctttgatt
aagccctgtce
tggcagaaga
gacacgctga
gaattcacct

Penicillium chrysogenum

ggtctggtct
cctacaacgt
gtcgaatgta
cacactagcg
aacgaccact
ggaatttgaa
gttcctcact
ccgaatcctce
ttattaccaa
gcgcctggac
tgtcaacaat
ccagacaagc
tgttgtttcc
ccgctgcaaa
tatcaagtct
gatctceccce
ggctctgatg
gggattgata
cttttacttt
ggggcaacgg
tcttcgaaga
cggcgctgga
gctcgggaaa
gtctggtgac

ctgcccaagce
gtggctcggag
cgtgttctca
actaatggcg
acaacaaagg
atcgatggaa
aacaatgacg
cgagtttggg
ctactcaaag
tatgtggttg
tggtcggatt
tggtacacga
cgttatattg
ggctgcgaca
ctagactcaa
acgtggttaa
gcagctatcc
ctatcgactt
tagtctaaac
atgggtcaag
gtacggtgcc
caccactggc
gtcggccgat
ggaccatgtc

CARBOHYDRATE MODIFYING POLYPEPTIDE AND USES THEREOF

tgctcecgtac
ctggacttgc
gatagtatgc
gtaccaccct
caacagccag
agacaaacta
acgtggatct
gattcaacga
atggaactgc
cgtccgecga
atgggggcat
ataccgccgce
actcgceccectgce
cctcggttcet
agcatatggt
tcgtctaact
ctacggctac
tgctacattc
tttgctaata
tcccacggag
acttctgatc
gttgcagctg
gatggaaaca
gcagccattg

atg aaa acg cta gca atc ttg act ctg acc ggt ctg gtc tct gcc caa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1448

48



Met

gct
Ala

acg
Thr

cag
Gln

ttg
Leu
65

gcg
Ala

aag
Lys

act
Thr

ggc
Gly

cca
Pro
145
act
Thr

gcg
Ala

aat
Asn

ggc
Gly

cgt
Arg
225
gtc
Val

acc
Thr

tct
Ser

ctyg
Leu

ctg

Lys

gct
Ala

tgt
Cys

tgt
Cys

aca
Thr

aca
Thr

aca
Thr

aac
Asn

ctc
Leu
130
tct
Ser

atc
Ile

tcc
Ser

tag
Trp

agc
Ser
210
gct
Ala

ttt
Phe

tcg
Ser

cta
Leu

gac
Asp
290
aac

Thr

ccg
Pro

ggc
Gly
35

gtc
Val

agc
Ser

999
Gly

aac
Asn

aat
Asn
115
cga
Arg

tcg
Ser

aac
Asn

gcc
Ala

tcg
Ser
195
cag
Gln

tac
Tyr

gca
Ala

gtt
Val

gac
Asp
275
acc
Thr

ttc

Leu

tac
Tyr

tcg
Ser

gaa
Glu

aca
Thr

ttc
Phe

tac
Tyr
100
gac
ASp

atc
Ile

999
Gly

acc
Thr

gag
Glu
180
gat
Asp

aca
Thr

atc
Ile

tgg
Trp

ctt
Leu
260
tca
Ser

ggc
Gly

acg

Ala

gct
Ala

ggc
Gly

tcg
Ser

agt
Ser

ccc
Pro
85

Lttt
Phe

gac
Asp

ctc
Leu

acc
Thr

ggt
Gly
165
gca
Ala

tat
Tyr

agc
Ser

aaa
Lys

gag
Glu
245
tac
Tyr

aag
Lys

tct
Ser

atg

Ile

cag
Gln

tgg
Trp

act
Thr

aaa
Lys
70

act
Thr

gcc
Ala

gtg
Val

cga
Arg

gtt
Val
150
gca
Ala

cgg
Arg

999
Gly

tgg
Trp

gct
Ala
230
ttg
Leu

aac
Asn

cat
His

gat
Asp

aat

Leu

tgt
Cys

act
Thr

aat
Asn
55

acg
Thr

aca
Thr

gat
Gly

gat
Asp

gtt
Val
135
tat
Tyr

gat
Asp

aat
Asn

ggc
Gly

tac
Tyr
215
gtt
Val

gcc
Ala

tgg
Trp

atg
Met

ggc
Gly
295
cta

Thr

ggc
Gly

tgc
Cys
40

ggc
Gly

acc
Thr

aat
Asn

tcc
Ser

ctt
Leu
120

tag
Trp

tac
Tyr

ggt
Gly

gtg
Val

atg
Met
200
acg
Thr

gtt
Val

aat
Asn

atc
Ile

gtt
Val
280
agc
Ser

999

Leu

gga
Gly

caa
Gln

ggt
Gly

act
Thr

gga
Gly

aat
Asn
105
gtg
Val

gga
Gly

caa
Gln

ctg
Leu

aaa
Lys
185
gcg
Ala

aat
Asn

tce
Ser

gag
Glu

aag
Lys
265
gca
Ala

tat
Tyr

att

Thr
10

ggc
Gly

tat
Tyr

acc
Thr

aca
Thr

ctg
Leu
90

tcc
Ser

ttc
Phe

ttc
Phe

cta
Leu

cag
Gln
170
ctt
Leu

gcc
Ala

acc
Thr

cgt
Arg

ccc
Pro
250
tcc
Ser

att
Ile

cccC
Pro

gat

Gly

ggt
Gly

cag
Gln

acc
Thr

aca
Thr
75

gaa
Glu

tac
Tyr

gac
Asp

aac
Asn

ctc
Leu
155
cgc
Arg

atc
Ile

tat
Tyr

gcc
Ala

tat
Tyr
235
cgc
Arg

acc
Thr

ggt
Gly

tac
Tyr

act

Leu

tat
Tyr

aat
Asn

cta
Leu
60

aag
Lys

Lttt
Phe

tgg
Trp

cac
His

gat
Asp
140
aaa
Lys

ctg
Leu

att
Ile

gtc
Val

gct
Ala
220
att
Ile

tgc
Cys

agt
Ser

gat
Asp

ggc
Gly
300
atc

Val

tct
Ser

gac
Asp
45

tcg
Ser

gca
Ala

gaa
Glu

att
Ile

atg
Met
125
gtc
Val

gat
Asp

gac
Asp

aac
Asn

act
Thr
205
caa
Gln

gac
Asp

aaa
Lys

gcc
Ala

gag
Glu
285
tac
Tyr

gac

Ser

ggc
Gly

tgg
Trp

aca
Thr

aca
Thr

atc
Ile

999
Gly
110
tcg
Ser

aac
Asn

gga
Gly

tat
Tyr

Lttt
Phe
190
gct
Ala

acg
Thr

tcg
Ser

ggc
Gly

tat
Tyr
270
ggc
Gly

agc
Ser

Lttt

Ala
15

cct
Pro

ttt
Phe

aag
Lys

gcc
Ala

gat
AsSp
95

ttc
Phe

gaa
Glu

acc
Thr

act
Thr

gtg
Val
175
gtc
Val

Lttt
Phe

gcc
Ala

cct
Pro

tgc
Cys
255
atc
Ile

ttt
Phe

gag
Glu

gct

Gln

aca
Thr

agc
Ser

gtc
Val

agt
Ser
80

gga
Gly

ctc
Leu

tct
Ser

gtt
Val

gcc
Ala
160
gtt
Val

aac
Asn

ggat
Gly

tac
Tyr

gcc
Ala
240
gac
Asp

aag
Lys

gga
Gly

ggt
Gly

aca

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960



Leu Asn Phe Thr Met

305

ttc cat ctc tac ccc

Phe His Leu Tyr Pro
325

gga tgg gtc aag tcc

Gly Trp Val Lys Ser

340
tgt ctc ttc gaa gag
Cys Leu Phe Glu Glu
355
gcg cca tgg cag aag
Ala Pro Trp Gln Lys
370

ctc tac tgg cag tat

Leu Tyr Trp Gln Tyr

385

gat gga aac act atc

Asp Gly Asn Thr Ile
405

acg gac cat gtc gca

Thr Asp His Val Ala

420

<210> 3
<211> 425
<212> PRT

Asn
310
acg
Thr

cac
His

tac
Tyr

acg
Thr

gga
Gly
390
tat
Tyr

gcc
Ala

Leu

agc
Ser

gga
Gly

ggt
Gly

gcg
Ala
375
gac
Asp

tat
Tyr

att
Ile

Gly

tgg
Trp

gca
Ala

gcc
Ala
360
ctg
Leu

acg
Thr

gga
Gly

gat
Asp

<213> Penicillium chrysogenum

<400> 3
Met Lys Thr Leu Ala
1 5
Ala Ala Pro Tyr Ala
20
Thr Cys Gly Ser Gly
35
Gln Cys Val Glu Ser
50
Leu Thr Ser Thr Ser
65
Ala Thr Gly Phe Pro
85
Lys Thr Asn Tyr Phe
100
Thr Asn Asn Asp AsSp
115
Gly Leu Arg Ile Leu
130
Pro Ser Ser Gly Thr
145
Thr Ile Asn Thr Gly
165
Ala Ser Ala Glu Ala
180
Asn Trp Ser Asp Tyr
195

Ile
Gln
Trp
Thr
Lys
70

Thr
Ala
Val
Arg
Val
150
Ala

Arg

Gly

Leu
Cys
Thr
Asn
55

Thr
Thr
Gly
Asp
Val
135
Tyr
Asp

Asn

Gly

Thr
Gly
Cys
40

Gly
Thr
Asn
Ser
Leu
120
Trp
Tyr
Gly

Val

Met
200

Ile

999
Gly

gcc
Ala
345

act
Thr

gac
Asp

ctg
Leu

act
Thr

tca

Ser
425

Leu
Gly
25

Gln
Gly
Thr
Gly
Asn
105
Val
Gly
Gln
Leu
Lys

185
Ala

Asp

acc
Thr
330
tgc
Cys

tct
Ser

acc
Thr

agc
Ser

agc
Ser
410
tag

Thr
10

Gly
Tyr
Thr
Thr
Leu
90

Ser
Phe
Phe
Leu
Gln
170

Leu

Ala

Thr
315
agc
Ser

aca
Thr

gat
Asp

act
Thr

tcg
Ser
395

gaa
Glu

Gly
Gly
Gln
Thr
Thr
75

Glu
Tyr
Asp
Asn
Leu
155
Arg

Ile

Tyr

Ile

Lttt
Phe

gca
Ala

cac
His
ggc
Gly
380
gga
Gly

ttc
Phe

Leu
Tyr
Asn
Leu
60

Lys
Phe
Trp
His
AsSp
140
Lys
Leu

Ile

Val

Asp

gat
Asp

gct
Ala

tgt
Cys
365
gtt
Val

aag
Lys

acc
Thr

Val
Ser
Asp
45

Ser
Ala
Glu
Ile
Met
125
Val
ASp
Asp

Asn

Thr
205

Phe

tgg
Trp

ggc
Gly
350
aac
Asn

gca
Ala

tcg
Ser

tgt
Cys

Ser
Gly
30

Trp
Thr
Thr
Ile
Gly
110
Ser
Asn
Gly
Tyr
Phe

190
Ala

Ala

ggc
Gly
335
aag
Lys

atc
Ile

gct
Ala

gcc
Ala

ctg

Leu
415

Ala
15

Pro
Phe
Lys
Ala
Asp
95

Phe
Glu
Thr
Thr
Val
175

Val

Phe

Thr
320
aac
Asn

ccc
Pro

gag
Glu

gat
Asp

gat
Asp

400

gtg
Val

Gln
Thr
Ser
Val
Ser
80

Gly
Leu
Ser
Val
Ala
160
Val

Asn

Gly

1008

1056

1104

1152

1200

1248

1278



Gly Ser
210

Arg Ala

225

Val Phe

Thr Ser
Ser Leu

Leu Asp
290

Leu Asn

305

Phe His

Gly Trp
Cys Leu

Ala Pro
370

Leu Tyr

385

Asp Gly

Thr Asp

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

<220>
<223>

<400>
ccttege

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

<220>
<223>

<400>

cttaaggagt cgacgtatca gtctcaatgt tagatttcgce agtgcactta tttggcttc

<210>
<211>
<212>

Gln Thr Ser Trp Tyr Thr Asn Thr Ala Ala
215 220
Tyr Ile Lys Ala Val Val Ser Arg Tyr Ile
230 235
Ala Trp Glu Leu Ala Asn Glu Pro Arg Cys
245 250
Val Leu Tyr Asn Trp Ile Lys Ser Thr Ser
260 265
Asp Ser Lys His Met Val Ala Ile Gly Asp
275 280
Thr Gly Ser Asp Gly Ser Tyr Pro Tyr Gly
295 300
Phe Thr Met Asn Leu Gly Ile Asp Thr Ile
310 315
Leu Tyr Pro Thr Ser Trp Gly Thr Ser Phe
325 330
Val Lys Ser His Gly Ala Ala Cys Thr Ala
340 345
Phe Glu Glu Tyr Gly Ala Thr Ser Asp His
355 360
Trp Gln Lys Thr Ala Leu Asp Thr Thr Gly
375 380
Trp Gln Tyr Gly Asp Thr Leu Ser Ser Gly
390 395
Asn Thr Ile Tyr Tyr Gly Thr Ser Glu Phe
405 410
His Val Ala Ala Ile Asp Ser
420 425

4

42

DNA

Artificial Sequence

Synthetic oligonucleotide

4
cga ctgaccggaa gaagcatgtg gaaaaaggaa ac

5

59

DNA

Artificial Sequence

Synthetic oligonucleotide

5

6
34
DNA

Gln
Asp
Lys
Ala
Glu
285
Tyr
Asp
Asp
Ala
Cys
365
Val
Lys

Thr

Thr
Ser
Gly
Tyr
270
Gly
Ser
Phe
Trp
Gly
350
Asn
Ala

Ser

Cys

Ala
Pro
Cys
255
Ile
Phe
Glu
Ala
Gly
335
Lys
Ile
Ala

Ala

Leu
415

Tyr
Ala
240
ASp
Lys
Gly
Gly
Thr
320
Asn
Pro
Glu
ASp
Asp

400
Val

42

59



<213> Artificial Sequence

<220>
<223> Synthetic oligonucleotide

<400> 6
atgaaaacgc tagcaatctt gactctgacc ggtc

<210> 7
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic oligonucleotide

<400> 7
ccttcecgceccga ctgaatgaca tggacctgtg ccattgctcce catccaac

<210> 8
<211> 18
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic oligonucleotide

<400> 8
tgcagcgcgt tagaatac

<210> 9
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic oligonucleotide

<400> 9
cggatcectte geccgactga

34

48

18

19



