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

<210> 1

<211> 1489
<212> DNA
<213>

<400> 1

atgtaccaac
ggcacactga
agctgcactg
gtcgacggct
tgagcgttta
acaagacttg
cgaccaccag
gtctgttcct
tcactttcga
tctccatgga
acggaactgg
tgagttttgt
ggccaacgtg
cggagcttgc
tcctcacccet
ttactccgec
ccgcatgggc
gaccgttgtc
caagcgtatc
cgtcaccgga
tgaggatatc
aatggttctc
cgaggcctac
caccacctcc
ctccaacatt

<210> 2

<211> 1368
<212> DNA
<213>

<220>
<221>
<222>

CDS

<400> 2

(1) ..

SEQUENCE LISTING

27279-WO-PCT

gcgcactcct
cagccgagac
accagaaggg
ccaccaactg
tattgattga
cgccgagaac
tggcaatgcc
gatggaggac
tgtggatgct
tgccgatggt
ctactgtgac
actgctcttt
gagagctggg
tgccctgaga
tgcgacagcc
acccgctacg
aacgagagct
actcagttca
tacgtgcagg
aactcgatca
ttcgctcagce
gtcatgagct
cccactgatg
ggcgacccag
aaggtcggcc

(1368)
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Penicillium chrysogenum

tttctcegece
ccatccctct
ctcecgttgtce
ctacactgga
attcttcgat
tgtgcccteg
ctcactttga
gaaagtacct
tccgagetge
ggcttggcta
tctcagtgcce
cgaaaaaagg
agccttceccga
tggatatctg
ccgaacagac
ccggtacctg
tctacggccce
tcaccagcga
acggaaaggt
caccggaatt
acggtggtct
tgtgggatga
cttctccectce
ccaccgtcga
ccattggctc

Penicillium chrysogenum

ctggcggcgg
ttgacctggc
atcgactcca
aacgaggtaa
aacagtggga
acggcgccga
gcttcgtcac
accagatgtt
cctgeggtcet
ggttcgagag
ctcgtgatct
ttgtgggcaa
gaatgacaag
ggaagccaac
catgtgcgag
cgatcccgat
cggcatgacc
cggtaccgac
catcgccaac
ctgcacagcc
gtccggcatg
ccactatgct
cgaccctggt
gaaggagcac
cactttcgcet

cagcccgtgce
aaaagtgcac
actggcgttg
gggatcttga
tgcgactctc
ctatgcaggc
tggtgccaac
caagctgaag
caatggagct
caacaaggca
gaagttcatc
aatgactaat
aacgctggtg
agcatctcca
ggcgatgaat
ggatgcgact
gtcgactcca
tccggcgecce
tcecgectegg
cagaagaagg
ggtgacggtc
aacatgctct
gttgctcgceg
ggctcggcca
tcttcctaa

CARBOHYDRATE MODIFYING POLYPEPTIDE AND USES THEREOF

ccagcaagcc
tgctgagggc
gcttcactct
accgagaaga
tgcccecgatg
acctacggtg
gttggctctc
aaccaggagt
ctgtactttg
ggtgccaagt
aacggccagg
gcgcgttaca
ttggtggcca
ctgctttcac
gtggtggaac
tcaactcctt
agtctaagat
tcagcgagat
atgtcagcgg
ccttcecggcga
tggaccaggg
ggttggacgg
gcacatgcgc
cggtgaccta

atg tac caa cgc gca ctc ctt ttc tcc gce ctg gcg gcg gca gcc cgt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1489

48



Met

gcc
Ala

tgg
Trp

gtt
Val

acc
Thr
65

gac
Asp

ggc
Gly

gtc
Val

agt
Ser

gtg
Val
145
gtc
Val

gca
Ala

gat
Asp

tcc
Ser

cct
Pro
225
cct
Pro

tgt
Cys

gat
Asp

ggc
Gly

cag

Tyr

cag
Gln

caa
Gln

gtc
Val
50

aac
Asn

aag
Lys

acc
Thr

act
Thr

acc
Thr
130
gat
Asp

tcc
Ser

ggt
Gly

ctg
Leu

gag
Glu
210
gag
Glu

cac
His

ggt
Gly

gga
Gly

ccc
Pro
290
ttc

Gln

caa
Gln

aag
Lys
35

atc
Ile

tgc
Cys

act
Thr

tac
Tyr

gat
Gly
115
tac
Tyr

gct
Ala

atg
Met

gcc
Ala

aag
Lys
195
aat
Asn

atg
Met

cct
Pro

gga
Gly

tgc
Cys
275
ggc
Gly

atc

Arg

gcc
Ala
20

tgc
Cys

gac
Asp

tac
Tyr

tgc
Cys

ggt
Gly
100
gcc
Ala

cag
Gln

tcc
Ser

gat
Asp

aag
Lys
180
ttc
Phe

gac
Asp

gat
Asp

tgc
Cys

act
Thr
260
gac
Asp

atg
Met

acc

Ala

ggc
Gly

act
Thr

tcc
Ser

act
Thr

gcc
Ala
85

gcg
Ala

aac
Asn

atg
Met

gag
Glu

gcc
Ala
165
tac
Tyr

atc
Ile

aag
Lys

atc
Ile

gac
Asp
245
tac
Tyr

ttc
Phe

acc
Thr

agc

Leu

aca
Thr

gct
Ala

aac
Asn

gga
Gly
70

gag
Glu

acc
Thr

gtt
Val

ttc
Phe

ctg
Leu
150
gat
Asp

gga
Gly

aac
Asn

aac
Asn

tgg
Trp
230
agc
Ser

tcc
Ser

aac
Asn

gtc
Val

gac

Leu

ctg
Leu

gag
Glu

tgg
Trp

aac
Asn

aac
Asn

acc
Thr

ggc
Gly

aag
Lys
135
ccc
Pro

ggt
Gly

act
Thr

ggc
Gly

gct
Ala
215
gaa
Glu

ccc
Pro

gcc
Ala

tcc
Ser

gac
Asp
295
ggt

Phe

aca
Thr

ggc
Gly
40

cgt
Arg

gag
Glu

tgt
Cys

agt
Ser

tct
Ser
120
ctg
Leu

tgc
Cys

ggc
Gly

ggc
Gly

cag
Gln
200
ggt
Gly

gcc
Ala

gaa
Glu

acc
Thr

ttc
Phe
280
tcc
Ser

acc

Ser

gcc
Ala
25

agc
Ser

tgg
Trp

tgg
Trp

gcc
Ala

ggc
Gly
105
cgt
Arg

aag
Lys

ggt
Gly

ttg
Leu

tac
Tyr
185
gcc
Ala

gtt
Val

aac
Asn

cag
Gln

cgce
Arg
265
cgce
Arg

aag
Lys

gac

Ala
10

gag
Glu

tgc
Cys

ctt
Leu

gat
Asp

ctc
Leu
90

aat
Asn

ctg
Leu

aac
Asn

ctc
Leu

gct
Ala
170
tgt
Cys

aac
Asn

ggt
Gly

agc
Ser

acc
Thr
250
tac
Tyr

atg
Met

tct
Ser

tcc

Leu

acc
Thr

act
Thr

cac
His

gcg
Ala
75

gac
Asp

gcc
Ala

ttc
Phe

cag
Gln

aat
Asn
155

agg
Arg

gac
Asp

gtg
Val

ggc
Gly

atc
Ile
235
atg
Met

gcc
Ala

ggc
Gly

aag
Lys

ggc

Ala

cat
His

gac
Asp

tct
Ser
60

act
Thr

ggc
Gly

ctc
Leu

ctg
Leu

gag
Glu
140
gga
Gly

ttc
Phe

tct
Ser

gag
Glu

cac
His
220
tcc
Ser

tgc
Cys

ggt
Gly

aac
Asn

atg
Met
300
gcc

Ala

ccc
Pro

cag
Gln
45

gtc
Val

ctc
Leu

gcc
Ala

act
Thr

atg
Met
125
ttc
Phe

gct
Ala

gag
Glu

cag
Gln

agc
Ser
205
gga
Gly

act
Thr

gag
Glu

acc
Thr

gag
Glu
285
acc
Thr

ctc

Ala

tct
Ser
30

aag
Lys

gac
Asp

tgc
Cys

gac
Asp

ttg
Leu
110
gag
Glu

act
Thr

ctg
Leu

ggc
Gly

tgc
Cys
190
tag
Trp

gct
Ala

gct
Ala

ggc
Gly

tgc
Cys
270
agc
Ser

gtt
Val

agc

Ala
15

ttg
Leu

ggc
Gly

ggc
Gly

cccC
Pro

tat
Tyr
95

agc
Ser

gac
Asp

ttc
Phe

tac
Tyr

aac
Asn
175
cct
Pro

gag
Glu

tgc
Cys

ttc
Phe

gat
Asp
255
gat
Asp

ttc
Phe

gtc
Val

gag

Arg

acc
Thr

tcc
Ser

tcc
Ser

gat
Asp

gca
Ala

ttc
Phe

gaa
Glu

gat
Asp

ttt
Phe
160
aag
Lys

cgt
Arg

cct
Pro

tgc
Cys

act
Thr
240
gaa
Glu

ccc
Pro

tac
Tyr

act
Thr

atc

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960



Gln
305
aag
Lys

gat
Asp

gcc
Ala

ggt
Gly

atg
Met
385
gag
Glu

ggc
Gly

cac
His

ggc
Gly

Phe

cgt
Arg

gtc
Val

cag
Gln

ctg
Leu
370
agc
Ser

gcc
Ala

aca
Thr

ggc
Gly

tcc
Ser
450

<210> 3

<211>
<212>
<213>

<400> 3

Met
1
Ala
Trp
Val
Thr
65
Asp
Gly
Val

Ser

Val
145

Tyr
Gln
Gln
Val
50

Asn
Lys
Thr
Thr
Thr

130
Asp

Ile

atc
Ile

agc
Ser

aag
Lys
355
tcc
Ser

ttg
Leu

tac
Tyr

tgc
Cys

tcg
Ser
435
act
Thr

455
PRT
Penicillium chrysogenum

Gln
Gln
Lys
35

Ile
Cys
Thr
Tyr
Gly

115
Tyr

Ala

Thr

tac
Tyr

ggc
Gly
340
aag
Lys

ggc
Gly

tgg
Trp

ccc
Pro

gcc
Ala
420
gcc
Ala

ttc
Phe

Arg
Ala
20

Cys
Asp
Tyr
Cys
Gly
100
Ala
Gln

Ser

Ser

gtg
Val
325
gtc
Val

gcc
Ala

atg
Met

gat
Asp

act
Thr
405
acc
Thr

acg
Thr

gct
Ala

Ala
5
Gly
Thr
Ser
Thr
Ala
85
Ala
Asn

Met

Glu

Asp
310
cag
Gln

acc
Thr

ttc
Phe

ggt
Gly

gac
Asp
3390
gat
Asp

acc
Thr

gtg
Val

tct
Ser

Leu
Thr
Ala
Asn
Gly
70

Glu
Thr
Val

Phe

Leu
150

Gly

gac
Asp

gga
Gly

ggc
Gly

gac
Asp
375
cac
His

gct
Ala

tcc
Ser

acc
Thr

tcc

Ser
455

Leu
Leu
Glu
Trp
55

Asn
Asn
Thr
Gly
Lys

135
Pro

Thr

gga
Gly

aac
Asn

gat
Asp
360

ggt
Gly

tat
Tyr

tct
Ser

ggc
Gly

tac
Tyr

440
taa

Phe
Thr
Gly
40

Arg
Glu
Cys
Ser
Ser
120

Leu

Cys

Asp

aag
Lys

tcg
Ser
345

gag
Glu

ctg
Leu

gct
Ala

ccc
Pro

gac
Asp
425
tcc
Ser

Ser
Ala
25

Ser
Trp
Trp
Ala
Gly
105
Arg

Lys

Gly

Ser

gtc
Val
330
atc
Ile

gat
Asp

gac
Asp

aac
Asn

tcc
Ser
410
cca
Pro

aac
Asn

Ala
10

Glu
Cys
Leu
Asp
Leu
90

Asn
Leu

Asn

Leu

Gly
315
atc
Ile

aca
Thr

atc
Ile

cag
Gln

atg
Met
395
gac
Asp

gcc
Ala

att
Ile

Leu
Thr
Thr
His
Ala
75

Asp
Ala
Phe

Gln

Asn
155

Ala

gcc
Ala

ccg
Pro

ttc
Phe

gga
Gly
380
ctc
Leu

cct
Pro

acc
Thr

aag
Lys

Ala
His
Asp
Ser
60

Thr
Gly
Leu
Leu
Glu

140
Gly

Leu

aac
Asn

gaa
Glu

gct
Ala
365

atg
Met

tgg
Trp

ggt
Gly

gtc
Val

gtc

Val
445

Ala
Pro
Gln
45

Val
Leu
Ala
Thr
Met
125

Phe

Ala

Ser

tcc
Ser

ttc
Phe
350
cag
Gln

gtt
Val

ttg
Leu

gtt
Val

gag
Glu
430

ggc
Gly

Ala
Ser
30

Lys
Asp
Cys
Asp
Leu
110
Glu

Thr

Leu

Glu

gcc
Ala
335
tgc
Cys

cac
His

ctc
Leu

gac
Asp

gct
Ala
415
aag
Lys

cce
Pro

Ala
15

Leu
Gly
Gly
Pro
Tyr
95

Ser
Asp

Phe

Tyr

Ile
320
tcg
Ser

aca
Thr

ggt
Gly

gtc
Val

ggc
Gly
400
cgc
Arg

gag
Glu

att
Ile

Arg
Thr
Ser
Ser
Asp
80

Ala
Phe
Glu

Asp

Phe
160

1008

1056

1104

1152

1200

1248

1296

1344

1368



Val Ser Met Asp Ala

165

Ala Gly Ala Lys Tyr

180

Asp Leu Lys Phe Ile

195

Ser Glu Asn Asp Lys

210

Pro Glu Met Asp Ile

225
Pro His

Pro Cys Asp
245

Cys Gly Gly Thr Tyr

260

Asp Gly Cys Asp Phe

Gly Pro

290
Gln Phe
305

275
Gly Met Thr

Ile Thr Ser

Lys Arg Ile Tyr Val

Asp Val

325
Ser Gly Val
340

Ala Gln Lys Lys Ala

355

Gly Leu Ser Gly Met

370
Met Ser
385
Glu Ala

Leu Trp Asp

Tyr Pro Thr
405

Gly Thr Cys Ala Thr

420

His Gly Ser Ala Thr

435

Gly Ser Thr Phe Ala

450

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

<220>
<223>

<400>

4
46
DNA

Asp
Gly
Asn
Asn
Trp
230
Ser
Ser
Asn
Val
AsSp
310
Gln
Thr
Phe
Gly
AsSp
390
Asp
Thr

Val

Ser

Gly
Thr
Gly
Ala
215
Glu
Pro
Ala
Ser
Asp
295
Gly
Asp
Gly
Gly
Asp
375
His
Ala
Ser

Thr

Ser
455

Artificial Sequence

Synthetic oligonucleotide

4

Gly
Gly
Gln
200
Gly
Ala
Glu
Thr
Phe
280
Ser
Thr
Gly
Asn
Asp
360
Gly
Tyr
Ser

Gly

Tyr
440

Leu
Tyr
185
Ala
Val
Asn
Gln
Arg
265
Arg
Lys
ASp
Lys
Ser
345
Glu
Leu
Ala
Pro
Asp

425
Ser

Ala
170
Cys
Asn
Gly
Ser
Thr
250
Tyr
Met
Ser
Ser
Val
330
Ile
Asp
Asp
Asn
Ser
410

Pro

Asn

Arg
Asp
Val
Gly
Ile
235
Met
Ala
Gly
Lys
Gly
315
Ile
Thr
Ile
Gln
Met
395
Asp

Ala

Ile

Phe
Ser
Glu
His
220
Ser
Cys
Gly
Asn
Met
300
Ala
Ala
Pro
Phe
Gly
380
Leu
Pro

Thr

Lys

Glu
Gln
Ser
205
Gly
Thr
Glu
Thr
Glu
285
Thr
Leu
Asn
Glu
Ala
365
Met
Trp
Gly

Val

Val
445

ccttcecgecga ctgaaccaca tgcaactccc aagatgcggg gatcac

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

5
59
DNA

Artificial Sequence

Gly
Cys
190
Trp
Ala
Ala
Gly
Cys
270
Ser
Val
Ser
Ser
Phe
350
Gln
Val
Leu
Val
Glu

430
Gly

Asn
175
Pro
Glu
Cys
Phe
Asp
255
Asp
Phe
Val
Glu
Ala
335
Cys
His
Leu
Asp
Ala
415

Lys

Pro

Lys
Arg
Pro
Cys
Thr
240
Glu
Pro
Tyr
Thr
Ile
320
Ser
Thr
Gly
Val
Gly
400
Arg

Glu

Ile

46



<220>
<223>

<400>

gcggtcacaa cgtctcaact tcgagtgatg aagcagaagg atcgtttgca atgttgttc

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

<220>
<223>

<400>

Synthetic oligonucleotide

5

6

33

DNA

Artificial Sequence

Synthetic oligonucleotide

6

atgtaccaac gcgcactcct tttctecgece ctg

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

<220>
<223>

<400>

7
48

DNA

Artificial Sequence

Synthetic oligonucleotide

7

ccttcegecga ctgacatttt gactctttag gaagaagcga aagtggag

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

<220>
<223>

<400>

8

18

DNA

Artificial Sequence

Synthetic oligonucleotide

8

tgcagcgcgt tagaatac

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

<220>
<223>

<400>

9

19

DNA

Artificial Sequence

Synthetic oligonucleotide

9

cggatcctte geccgactga

59

33

48

18

19



