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

<210> 1

<211> 1427
<212> DNA
<213>

<400> 1

atggttcatt
ttatctttca
aggagccggce
tgataacccc
cggccaaatt
ccctcactaa
ccaatggaga
ctctggtttg
atccatgagt
ctgattgctg
tacgcttggg
tcatcatcaa
acagtgtctt
ccgccgcaga
ccaagtcatc
acggtgtcgg
ctaccaacct
tccgtatgac
ataccgttgc
cggataaata
ataagaacct
cctccactac
gagtcccgcet
gtggaacctg

<210> 2

<211> 1191
<212> DNA
<213>

<220>
<221>
<222>

CDS

<400> 2

(1) ..

SEQUENCE LISTING

27278-WO-PCT

tctctaccat
atctcgagca
ttgcacacct
gagttgactg
acaccgggca
ttgtcgctag
tgtcattgcc
gcatagccaa
agctatctaa
ccatgaaaaa
atgttgtcaa
atagctaata
ctacaaatac
tccagacgcc
aggtgcccag
actgcaggca
agccgcattc
tctgccatca
ggcgtgcatg
ctcgtgggtt
cgtgaagaag
tactactctg
ctatggtcag
caaacacatc

(1191)
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Penicillium chrysogenum

tgccctggeg
tgaacagtca
ctgctgttgce
atgttccgta
attcgcagaa
tgggatgcac
aaccttgctg
ttgcccagct
ttggtaaata
ccacatcacc
tgagggtcag
tatgcattgc
atcggcgagg
aagctctact
agaatcgtca
cactttattg
acagccctgg
actactgcct
gcaaatacca
ccgagcacat
cctgcttatg
gttactagca
tgtggtggct
aatgactggt

Penicillium chrysogenum

ttggccagtg
ttgatgccct
aaaggggaag
ccttacccaa
ggttagataa
ttgagcecgtc
ctaagaatgg
ggggtaagct
gtctcaagtg
aacgtggtca
tactgaaccc
tagctcttaa
cattccttcce
acaacgacta
agctggtgca
tcggaagtac
gagttgacgt
tgcttaccca
agtgcgttgg
tccectggtcea
ctggtatctt
cgactaccgc

cgggctggac
actcgcagtg

cccttectcea
tttttcttca
ctatacttcg
ctgagcaaca
cccttaccegt
Cccaaaacacc
ccaaaagctg
ctgttatagc
gctcctggac
ctcactacaa
aagaacgaat
cgaggacggt
catcgcgttt
caacatcgaa
gcagtacggt
ccctagtcag
tgcctacact
gcagtccacc
cattactatt
gggtgatgcg
ggctgctctyg
cggttcectggce

tggaggcaca
tctatag

CARBOHYDRATE MODIFYING POLYPEPTIDE AND USES THEREOF

gttgtatggt
ataggaccca
gatcagccac
cagatgactt
gtaattcatg
ttctcctata
cggtgccata
atgtctttca
caacgcaact
aggcaaatgt
tatatcatca
acctatcgtg
gcaacagcag
tcacccggtt
gccaagatcg
agcgcgcaga
gaactcgaca
gactataaaa
tgggactaca
tgtccttggg
ggcggtacgt
ggtgctacta
acttgcgcca

atg gtt cat ttc tct acc att gce ctg geg ttg gecec agt gce ctt cct
Met Val His Phe Ser Thr Ile Ala Leu Ala Leu Ala Ser Ala Leu Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1427

48



cag
Gln

aag
Lys

ccg
Pro

(e]ele
Pro
65

ttc
Phe

ggc
Gly

agc
Ser

atg
Met

tac
Tyr
145
cgt
Arg

gcg
Ala

aac
Asn

aga
Arg

gga
Gly
225
cag
Gln

tac
Tyr

ctt
Leu

gca
Ala

tac
Tyr

ttg
Leu

cta
Leu

tac
Tyr
50

ggc
Gly

tcc
Ser

caa
Gln

tag
Trp

aaa
Lys
130
gct
Ala

gac
Asp

ttt
Phe

gac
Asp

atc
Ile
210
ctg
Leu

act
Thr

act
Thr

acc
Thr

aat
Asn
290
tcg
Ser

acc
Thr

tac
Tyr
35

ctt
Leu

aat
Asn

tat
Tyr

aag
Lys

gtc
Val
115
aac
Asn

tag
Trp

agt
Ser

gca
Ala

tac
Tyr
195
gtc
Val

cag
Gln

acc
Thr

gaa
Glu

cag
Gln
275
acc
Thr

tag
Trp

caa
Gln
20

ttc
Phe

acc
Thr

tcg
Ser

acc
Thr

ctg
Leu
100
tca
Ser

cac
His

gat
Asp

gtc
Val

aca
Thr
180
aac
Asn

aag
Lys

gca
Ala

aac
Asn

ctc
Leu
260
cag
Gln

aag
Lys

gtt
Val

gga
Gly

gga
Gly

caa
Gln

cag
Gln

aat
Asn
85

cgg
Arg

agt
Ser

atc
Ile

gtt
Val

ttc
Phe
165
gca
Ala

atc
Ile

ctg
Leu

cac
His

cta
Leu
245
gac
Asp

tcc
Ser

tgc
Cys

ccg
Pro

gcc
Ala

tca
Ser

ctg
Leu

aag
Lys
70

gga
Gly

tgc
Cys

ggc
Gly

acc
Thr

gtc
Val
150
tac
Tyr

gcc
Ala

gaa
Glu

gtg
Val

ttt
Phe
230
gcc
Ala

atc
Ile

acc
Thr

gtt
Val

agc
Ser

ggc
Gly

gcc
Ala

agc
Ser
55

tag
Trp

gat
Asp

cat
Hisg

tcc
Ser

aac
Asn
135
aat
Asn

aaa
Lys

gcc
Ala

tca
Ser

cag
Gln
215
att
Ile

gca
Ala

cgt
Arg

gac
Asp

ggc
Gly
295
aca
Thr

ttg
Leu

act
Thr
40

aac
Asn

gat
Asp

gtc
Val

act
Thr

tag
Trp
120
gtg
Val

gag
Glu

tac
Tyr

gca
Ala

ccc
Pro
200
cag
Gln

gtc
Val

ttc
Phe

atg
Met

tat
Tyr
280
att
Ile

ttc
Phe

cac
His
25

gat
Asp

aca
Thr

gca
Ala

att
Ile

ctg
Leu
105
acc
Thr

gtc
Val

gct
Ala

atc
Ile

gat
Asp
185
ggt
Gly

tac
Tyr

gga
Gly

aca
Thr

act
Thr
265
aaa
Lys

act
Thr

cct
Pro

10
acc
Thr

aac
Asn

gat
Asp

ctt
Leu

gcc
Ala
90

gtt
Val

aac
Asn

act
Thr

ctt
Leu

ggc
Gly
170
cca
Pro

tcc
Ser

ggt
Gly

agt
Ser

gcc
Ala
250
ctg
Leu

aat
Asn

att
Ile

ggt
Gly

tct
Ser

ccc
Pro

gac
Asp

gag
Glu
75

aac
Asn

tgg
Trp

gca
Ala

cac
His

aac
Asn
155
gag
Glu

gac
Asp

aag
Lys

gcc
Ala

acc
Thr
235
ctg
Leu

cca
Pro

acc
Thr

tag
Trp

cag
Gln

gct
Ala

gag
Glu

ttc
Phe
60

ccg
Pro

ctt
Leu

cat
His

act
Thr

tac
Tyr
140
gag
Glu

gca
Ala

gcc
Ala

tca
Ser

aag
Lys
220
cct
Pro

gga
Gly

tca
Ser

gtt
Val

gac
Asp
300
ggat
Gly

gtt
Val

ttg
Leu
45

ggc
Gly

tcc
Ser

gct
Ala

agc
Ser

ctg
Leu
125
aaa
Lys

gac
Asp

ttc
Phe

aag
Lys

tca
Ser
205
atc
Ile

agt
Ser

gtt
Val

act
Thr

gcg
Ala
285
tac
Tyr

gat
Asp

gca
Ala
30

act
Thr

caa
Gln

caa
Gln

gct
Ala

caa
Gln
110
att
Ile

ggc
Gly

ggt
Gly

ctt
Leu

ctc
Leu
190
ggt
Gly

gac
Asp

cag
Gln

gac
Asp

act
Thr
270
gcg
Ala

acg
Thr

gcg
Ala

15
aag
Lys

gat
Asp

att
Ile

aac
Asn

aag
Lys
95

ttg
Leu

gct
Ala

aaa
Lys

acc
Thr

ccc
Pro
175
tac
Tyr

gcc
Ala

ggt
Gly

agc
Ser

gtt
Val
255
gcc
Ala

tgc
Cys

gat
Asp

tgt
Cys

999
Gly

gtt
Val

aca
Thr

acc
Thr
80

aat
Asn

cce
Pro

gcc
Ala

tgt
Cys

tat
Tyr
160
atc
Ile

tac
Tyr

cag
Gln

gtc
Val

gcg
Ala
240
gcc
Ala

ttg
Leu

atg
Met

aaa
Lys

cct
Pro

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960



305

310

tgg gat aag aac ctc gtg
Trp Asp Lys Asn Leu Val

gct ct

325
g ggc ggt acg tcc

Ala Leu Gly Gly Thr Ser

act ac

340
¢ gcc ggt tct gge

Thr Thr Ala Gly Ser Gly

355

tgt ggt ggc tcg ggc tgg
Cys Gly Gly Ser Gly Trp

37

0

tgc aaa cac atc aat gac
Cys Lys His Ile Asn Asp

385

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

<400>

390

3
396
PRT

aag
Lys

tce
Ser

gat
Gly

act
Thr
375

tgg
Trp

aag
Lys

act
Thr

gct
Ala
360
gga
Gly

tac
Tyr

Penicillium chrysogenum

3

Met Val His Phe Ser Thr

1

5

Gln Leu Thr Gln Gly Ala

20

Lys Leu Tyr Phe Gly Ser

35

Pro Tyr Leu Thr Gln Leu

50

Pro Gly Asn Ser Gln Lys

65
Phe Se

70
r Tyr Thr Asn Gly
85

Gly Gln Lys Leu Arg Cys

100

Ser Trp Val Ser Ser Gly

115

Met Lys Asn His Ile Thr

13
Tyr Al
145

0
a Trp Asp Val Vval
150

Arg Asp Ser Val Phe Tyr

165

Ala Phe Ala Thr Ala Ala

180

Asn Asp Tyr Asn Ile Glu

Arg Il
21

195
e Val Lys Leu Val
0

Gly Leu Gln Ala His Phe

225

230

Gln Thr Thr Asn Leu Ala

245

Tyr Thr Glu Leu Asp Ile

Ile
Gly
Ala
Ser
55

Trp
Asp
His
Ser
Asn
135
Asn
Lys
Ala
Ser
Gln
215
Ile

Ala

Arg

Ala
Leu
Thr
40

Asn
Asp
Val
Thr
Trp
120
Val
Glu
Tyr
Ala
Pro
200
Gln
Val

Phe

Met

cct
Pro

act
Thr
345

act
Thr

ggc
Gly

tcg
Ser

Leu
His
25

Asp
Thr
Ala
Ile
Leu
105
Thr
Val
Ala
Ile
Asp
185
Gly
Tyr
Gly

Thr

Thr

gct
Ala
330
act
Thr

aga
Arg

aca
Thr

cag
Gln

Ala
10

Thr
Asn
Asp
Leu
Ala
90

Val
Asn
Thr
Leu
Gly
170
Pro
Ser
Gly
Ser
Ala

250
Leu

315
tat
Tyr

act
Thr

gtc
Val

act
Thr

tgt

Cys
395

Leu
Ser
Pro
AsSp
Glu
75

Asn
Trp
Ala
His
Asn
155
Glu
AsSp
Lys
Ala
Thr
235

Leu

Pro

gct
Ala

ctg
Leu

ccg
Pro

tgc
Cys
380

cta
Leu

Ala
Ala
Glu
Phe
60

Pro
Leu
His
Thr
Tyr
140
Glu
Ala
Ala
Ser
Lys
220
Pro

Gly

Ser

ggt
Gly

gtt
Val

ctc
Leu
365
gcc
Ala

tag

Ser
Val
Leu
45

Gly
Ser
Ala
Ser
Leu
125
Lys
Asp
Phe
Lys
Ser
205
Ile
Ser

Val

Thr

atc
Ile

act
Thr
350
tat
Tyr

agt
Ser

Ala
Ala
30

Thr
Gln
Gln
Ala
Gln
110
Ile
Gly
Gly
Leu
Leu
190
Gly
Asp
Gln

Asp

Thr

ttg
Leu
335
agc
Ser

ggt
Gly

gga
Gly

Leu
15

Lys
AsSp
Ile
Asn
Lys
95

Leu
Ala
Lys
Thr
Pro
175
Tyr
Ala
Gly
Ser
Val

255
Ala

320
gct
Ala

acg
Thr

cag
Gln

acc
Thr

Pro
Gly
Val
Thr
Thr
80

Asn
Pro
Ala
Cys
Tyr
160
Ile
Tyr
Gln
Val
Ala
240

Ala

Leu

1008

1056

1104

1152

1191



260

Leu Thr Gln Gln Ser

275

Ala Asn Thr Lys Cys

290
Tyr Ser
305
Trp Asp

Trp Val Pro

Lys Asn Leu
325

Ala Leu Gly Gly Thr

Thr Thr

340
Ala Gly Ser
355

Cys Gly Gly Ser Gly

370
Cys Lys
385

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

<220>
<223>

<400>

His Ile Asn

4
48
DNA

Thr
Val
Ser
310
Val
Ser
Gly

Trp

Asp
3390

Asp
Gly

295
Thr

Lys
Ser
Gly
Thr

375
Trp

Artificial Sequence

Synthetic oligonucleotide

4

Tyr
280
Ile
Phe
Lys
Thr
Ala
360
Gly

Tyr

265
Lys

Thr
Pro
Pro
Thr
345
Thr

Gly

Ser

Asn
Ile
Gly
Ala
330
Thr
Arg

Thr

Gln

Thr
Trp
Gln
315
Tyr
Thr
Val

Thr

Cys
395

Val
Asp
300
Gly
Ala
Leu
Pro
Cys

380
Leu

Ala
285
Tyr
Asp
Gly
Val
Leu

365
Ala

270
Ala

Thr
Ala
Ile
Thr
350

Tyr

Ser

ccttegecga ctgagacgct gcagcccgag gattggcaat cgacccag

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

<220>
<223>

<400>

5
56
DNA

Artificial Sequence

Synthetic oligonucleotide

5

Cys
Asp
Cys
Leu
335
Ser

Gly

Gly

Met
Lys
Pro
320
Ala
Thr

Gln

Thr

cgtccgcectca gtctgtcgta ttcaagacga gataatcaat gtcagatata gaattg

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

<220>
<223>

<400>

6
33
DNA

Artificial Sequence

Synthetic oligonucleotide

6

atggttcatt tctctaccat tgccctggeg ttg

<210>
<211>

7
42

48

56

33



<212>
<213>

<220>
<223>

<400>

DNA
Artificial Sequence

Synthetic oligonucleotide

7

ccttegecga ctgagttectg atacgaaggc ggatgggcag ag

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

<220>
<223>

<400>

8

18

DNA

Artificial Sequence

Synthetic oligonucleotide

8

tgcagcgcegt tagaatac

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

<220>
<223>

<400>

9

19

DNA

Artificial Sequence

Synthetic oligonucleotide

9

cggatcctte gecgactga

42

18

19



