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<210> 4
<211l> 43
<212> DNA

<213> Artificial Seguence

<220>
<223> GRB-17% PCR primer

<400> 4
ctgaggcgeg cegocaccat getgaagaag cagtetgeag gge

<210> S
<211> 48
«212> DNA

<213> Artificial Sequence

<220>
<223> GAB-180 PCR primer

<400> 5
ggggacagtg gctggagcag gggegegggg gtcacaggca cacgegge

<210> 6
«<23i> 50
<212> DNA

<213> BArtifiecial Seguence

<220>
<223> 'GAB-252 PCR primer

<400> 6
gcetaggecgg cogccaccat gaagttaage cgecagttea cegtgattegg

<210> 7
<211l> &5
<212> DNA

<213> Artificial Sequence

<220>
<223> GRB-253 PCR primer

<400> 7
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ttcgg
«<210> 8
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<212> DNA
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gtoccce
<210> 9
<21l1i> 29
<212> DNA
<213>
<220>
<223>
<400s> 9

Artificial Sequence

GAR-255 PCR primer

atgccgeata ggecctcegag caggaccocd

<210»> 10
<21l> 43
z212> DNA
<213>
<220>
<223>
<400> 10

Artificial Sequence

GAB-261 PCR primer

gctaaatatt gaattcecctt tatgtgtaac tettggetga age

<210> 11
<211> 48
<212> DNA
<213>
<220>
<223>
<400> 11

Artificial Sequence

GAB-262 PCR primer

tagcaatatt gaattcgeag gaaaaggaca agcagcgaaa attcacge

<210>
<21l1l>
<212>
«<213>

12

«<220>
<223>

<400> 12
atgaagttaa

tcgctectace
ggctecettee
ttgetagetg
gagtctgtgg
ccectgetee

gtgttgecgg

1715
DNA
Artificial Sequence

gecegecagtt
tgatgetgga
ctcagggecea
agaataatga
aggatggtec
agecactgte

aggacaccac

caccgtgtte
ceggggteac
gctctcaatg
gatcatetca
gaaaagttca
ccctagcaag

agagtatttt

Nucleotide sequence of GnTI-GnTIII

ggcagtgcga
ttagactacc
tigeaagaaa
aatattagag
caaagcaatt
gccaécgaag

gktgegeacea

tettetatgt
ccaggaacce
aaatagacca
actcagtcat
tcagecaagg

aactgcaccy

aagctggegy

ggtgattttc
gegeegegay
tttggagegt
caatttgagt
tgetggetea
ggtggacttc

tgtgtgctte

66

29

43

48

60

120

180

240

300

360

420
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Tyr

Ser

Asn

65

Glu

Gly

Glu

Arg

145

val

His

Lys

Gly

Leu

225

Asn

Val

Glu

Pro

Met

50

Asn

Ser

Ala

Glu

Phe

130

Met

Ala

Val

Trp

Val

210

val

His

val

Pro

Arg

Leu

Glu

val

Gly

Leu

115

Val

Leu

Glu

Leu

Val

195

Pro

Pro

Glu

Asp

Axg
275

Asn

Gln

Ile

Glu

Ser

100

His

Arg

Glu

Gly

Ser

180

Giu

Thr

Arg

Phe

Ala

260

Pro

Pro
alu
Ile
Asp
85 -
Pro
Axrg
Thr
Lys
Ser
165
Ala
Cys
Val
Glu
Asp
245

Phe

Leu

Arg

Lys

Ser

70

Gly

Leu

Val

Lys

Pro

1590

Ser

Arg

Val

Val

Val

230

Leu

Val

Lys

Arg

Ile

55

Asn

Pro

Leu

Asp

Ala

135

Ser

Val

Glu

Cys

Gln

215

Pro

Leu

val

Phe

Glu

40

Asp

Ile

Lys

Gln

Phe

120

Gly

Pro

Arg

Leu
200

Tyr

Arg

Asp

Cys

Arg
280

Gly

Arg

Ser

Pro

108

val

Gly

Gly

Gly

Leu

185

Pro

Ser

Arg

Val

Glu

265

Glu

Sexr

Leu

Asp

Ser

20

Leu

Leu

Val

Arg

Pro

170

Cly

Gly

Asn

Val

Arg

250

Ser

Met

Phe

Glu

Ser

75

Gln

Ser

Pro

Cys

Thx

155

Ala

Gly

Trp

Leu

Ile

235

Phe

Asn

Leu

Pro

Arg

60

val

Ser

Pro

Glu

Phe

140

Glu

Arg

Arg

His

Pro

220

Asn

His

Phe

Thr

Gln

45

Leu

Ile

aAsn

Ser

Asp

125

Lys

Glu

Arg

Gly

Gly

205

Thr

Ala

Glu

Thr

Asn
285

Gly

Leu

Asn

Phe

Lys

110

Thr

Pro

Lys

Pro

Thr

1920

Pro

Lys

Ile

Leu

Ala

270

Gly

Gln

Ala

Leu

Ser

Sk

Ala

Thr

Gly

Thr

Met

175

Arg

Ser

Glu

hAsSn

Gly

255

Tyr

Thr

Leu

Glu

Ser

80 -

Gln

Thr

Glu

Thr

Lys

160

Arg

Cys

Arg

Ile

240

Asp

Gly

Phe



Glu

Pro

305

Phe

Asp

Val

His

Leu

385

Gly

Asn

Ser

Phe

Asp

465

Ile

Glu

Leu

Arg

Tyr

290

Gly

Leu

val

Leu

Met

370

Glu

Leu

Phe

Leu

Thr

450

Phe

Arg

Tyr

Leu

Glu

Ile

Gly

Thr

Phe

Phe

355

Arg

Vval

Asp

Arg

Gly

435

Pro

Pro

Ser

Pro

Lys

515

Pro

Axg

Arg

Gln

Ile

340

Leu

Lys

Val

Gly

Gln

420

Ser

Glu

Arg

Leu

Pro

500

Asn

Lys

Hig

Gln

Asp

325

Ile

Lys

Ser

Ser

Ile

405

Tyr

Pro

aly

Trp

Ile

485

Ala

Sex

Lys

Asp

310

Gly

Asp

Leu

Leu

Gly

390

Arg

Glu

Leu

Tlie

Gly

470

Arg

Asp

Asp

Thr

Val

295

Gly

Val

Asp

Tyr

375

Cys

Leu

Asn

His

Tyr

455

Asp

Thr

Pro

Gln

Val

Leu

Trp

Ser

Ala

Asp

360

Gly

Thr

Arg

Arg

Phe

440

Phe

TyYY

Gly

Ser

Phe

520

Glu

Tyr Val

Ile Ala

Arg Leu
330

Asp Glu
345

Gly Trp

Phe Phe

Ile Asp

Arg Arg
410

Thr Gly
425

Ala Gly

Lys Leu

Glu Asp

Gly Trp

490

Glu His
505

Arg Tyr

Gly Gly

Phe

Asp

315

Arg

Iie

Thr

Trp

Met

395

Gln

His

Trp

Val

Lys

475

Phe

Met

Leu

Arg

Leu

300

Asp

Asn

Pro

Glu

Lys

380

Leu

Tyr

Ile

His

Ser

460

Arg

Asp

Tyr

Leu

Arg

Asp

Tyr

Leu

Ala

Pro

365

Gin

Gln

Tyr

Leu

Cys

445

Ala

Asp

Gly

Ala

Glu

525

Asn

Leu

Arg

Arg

35¢

Phe

Pro

Ala

Thr

Val

430

Ser

Gln

Leu

Thr

Pro

510

Asn

Gln

Phe

Arg

Pro

335

Asp

Ala

Gly

Val

Met

415

Gln

Txp

Asn

Asn

Gln

495

Lvs

Pro

Gly

Pro

Thr

320

Asp

Gly

Phe

Thr

Tyr

400

Pro

Trp

Cys

Gly

Tyr

480

Gln

Tyx

Tyr

Ser



530

Asp Gly Arg Ser Sex aAla Val Arg Gly Lys

545

535

550

555

Pro Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu

<210> 14
<211> 1722
<212> DNA
<213>

<220>
«223>
<400> 14

565

Artificial Sequence

atgetgaaga agcagtcectgce agggcttgtg

aatgcecetge
agcgctctcg
geegaggtgg
agceageggg
cccgagecca
gacttcgtgt
tgcttcaaac
accaaggtgg
ttgagtgcac
tgcctgeeoag
ctgececoacca
aacatecaacc
gacgectttg
ttccgagaga
ttectggace
cgtaccttce
tttatecateg
tacgatgget
tggaagcaac

gtatatgggc

tgctcectoett
atggcgaccec
agctggageg
ggagggtgee
tgcetcecagece
tgccggagga
caggtaccag
ctgaggggtc
gggagcgect
gctggcacyg
aggagcgect
atgagttecga
tggtctgega
tgctgaccaa
acttceocace
tcacccagga
acgacgogga
ggacagagcce
caggcacact

tggacggeoat

cttetggacg
cgececagecte
gcagcegtggy
caccgeggee
actgteocect
caccacagag
gatgectggag
cteggtocgyg
gggaggcegg
gcccagetge
ggtacccagyg
cetgetggat
ateccaattte
tggeaccttc
tggtggeegt
tggtgtctec
cgagatcect
cttegecttie
ggaggtggty

ccgeoctgege

570

Nucleotide seguence of ManIl-GnTIII

CtthQQQCQ
cgececagead
acccgggaag
ctgctgeage
ccteeoegeec
agcaaggcca
tattttgtge
aaaccttete
ggtectgete
ggcactagge
ggggtgcecca
gaggtgcoga
gtgecgettce
accgectacg
gagtacatce
caggacggct
cgectgogea
gegegtgatyg
catatgcgca
tcaggcetgea

cgeegteagt

540

ctatcoccetett
ctggcaggcc
tgattegect
agatcgggga
agecgegtgt
ccgaagaact
gcaccaaagc
cagggeggac
ggaggectat
gcaagtgggt
ctgtggteca
ggegggttat
atgagetggg
gggagccteg
gccacaaggt
ggattgcaga
acctgcgace
gtgtgctgtt
agtecctgta
ccattgacat

actacaccat

Leu Asp Thr Thr Glu Gly

560

tgtggectgg
accctoagte
ggaccaagac
tgcecctgtey
gectgtgacce
gcaccgggtg
tggcggtgtg
agaggagaag
goggcatgtyg
tgagtgtgtg
gtattccaac
caacgccate
cgatgttgtg
gcecgcteaag
gctetacgtc
cgactacctg
tgatgacgte
ccteaagete
tggtifcttt
gctgcagget

gcccaacttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

i080

1140

1200

1260



cgacagtatg
cacttegegy
gtgteggeco
aattacatcc
cetectgeag
cagttcoeoget
cgcecggaace

gagggcccgyg

<210
<211>
212>
<213>

15
573
BRT

<220>

«223>

<400> 15

Met Leu Lys Lys Gln

1

Phe Val

Ala Pro

35

Leu
50

Ser

Leu Glu

65

Ser Gln

Val Pro

Ala Thr

Thr Glu

130

Ala

Gly

Thr

Axg

Arg

Val

Glu
115

Tyr

agaaccgcac
gctggeactg
agaatggtga
gaagcettgat
accccagtga
acttgctega
agggctcaga

aacagaaact

)

Trp Asn

20

Arg Pro

Arg Glu

Gln Brg

Gly Arg

85

Thxr
100

Pro

Glu

Leu

Phe val

Ser

cggecacate
ctecectggtge
ctteceeege
tegecactggg
acacatgtat
aaatccctac
cggaaggtca

gatctetgaa

Artificial Sequence

Ala Gly

Leu

-8

ctagtgcagt
tteacacceg
tggggtgact
ggatggtteg
getectaagt
cgggagccca
tctgetgtea

gaggacctgt

Val Leu
10

Ala

Pro

Val

Gly

val

Ala

Arg

Leun Leu Phe

25

Leu Leu

Val
40

Ser Ser Ala Leu

Ile
55

Arg Leu Ala Gln

Gln Gln Ile

75

Leu Leu

Thr Ala Ala

90

Pro Pro

Leu Gln Pro

105

Pro Leu

Val
120

Arg Asp Fhe Val

Thr
135

Lys Ala Gly Gly

gatctctegyg
agggcatcta
acgaggacaa
acggcacgca
acctgctcaa
agagcactgt
ggggcaagtt

ag

amino acid sequence of ManII-GnTIII fusion

Trp Gly

Phe Txp
30

Asp Gly

45

Asp Ala

60

Gly Asp

Ala

Pro

Leu Ser

Ala

Thx

2sp

Glu

Ala

Gln

Pro

cagecocectg
cttcaaactc
gagggaccte
gcaggagtac
gaactatgac
agagggtggg

ggatacaacyg

Ile
15

Leu
arg Pro
Pro Ala
val

Glu

Ser
80

Leu

Pro
95

Arg

Ser Lys

110

Pro
125

Leu

Val
140

Cys

Glu

Phe

Agp Thr

Lys Pro

1320

1380

1440

1500

1560

1620

1680

1722



Gly

145

Thx

Met

Axrg

Ser

Glu

225

Asn

Gly

Tyr

Thr

Phe

305

Arg

Pro

Asp

Ala

Gly
igs

Thr

Lys

Arg

Cys

210

Arg

Ile

Asp

Gly

Phe

250

Pro

Thr

Asp

Gly

Phe

370

Thr

Arg

val

His

Lys

185

Gly

Leu

Asn

val

Glu

275

Glu

Pro

Phe

Asp

Val

355

His

Leu

Met

Ala

Val
180

Trp

Val

val

His

Val

260

Pro

Tyr

Gly

Leu

Val

340

Leu

Met

Glu

Len

Glu

165

Leu

val

Pro

Pro

Glu

245

Asp

Arg

Ile

Gly

Thr

325

Phe

Phe

Arg

val

Glu

150

Gly

Ser

Glu

Thrx

Arg

230

Phe

Ala

Pro

Arg

Arg

310

Gln

Ile

Leu

Lys

Val
380

Lys

Ser

Ala

Cys

Val

215

Glu

Asp

Phe

Leu

His

295

Gln

'Asp

Ile

Lys

Ser

375

Ser

Pro

Ser

Axg

val

200

Val

Val

Leu

Val

Lys

280

Lys

Asp

Gly

Asp

Leu

360

Leu

Gly

Ser

Val

Glu

185

Cys

Gln

Pro

Leu

Val

265

Phe

Val

Gly

val

Asp

348

Ty

Tyr

Cys

Pro

Arg

170

Arg

Leu

TYyr

Arg

Asp

250

Cys

Arg

Leu

Trp

Sexr

330

Ala

Asp

Gly

Thr

Gly

158

Gly

Leu

Pro

Ser

Arg

235

Val

Glu

Glu

Tyr

Ile

315

Arg

Asp

Gly

Fhe

Ile
385

Arg

Pro

Gly

Gly

Asn

220

Val

Arg

Ser

Met

val

300

ala

Leu

Glu

Trp

Phe

380

Asp

Thr

Ala

Gly

Trp

205

Leu

Ile

Phe

Asn

Leu

285

Phe

Asp

Arg

Ile

Thr

365

Trp

Met

Glu

Arg

Arg

190

His

Pro

Asn

His

Phe

270

Thx

Leu

Asp

Asn

Pro

350

Glu

Lys

Leu

Glu

Arg

175

Gly

Gly

Thr

Ala

Glu

255

Thr

Asn

Rsp

Tyx

Leu

335

Ala

Pro

Gln

Gln

Lys

160

Pro

Thr

Pro

Liys

Ile

240

Leu

Ala

Gly

His

Leu

320

Arg

Arg

Phe

Pro

Ala
4Q0



Val

Met

Gln

Trp

Asn

465

Asn

Gln

Lys

Pro

Gly

545

Glu

Tyr

Pro

Trp

Cys

450

Gly

Tyr

Gln

Tyr

Tyr

530

Sexr

Gly

<210>
<21l>
<2125

<213>

<220>»
<223>

<400>

Gly

Asn

Sex

435

Phe

Asp

Ile

Glu

Leu

515

Arg

Asp

Pro

16
398
PRT

Leu

Phe

420

Leu

Thr

Phe

Arg

Tyr

500

Leu

Glu

Gly

Glu

Unknown

Asp

405

Arg

Gly

Pro

Pro

Ser

485

Pro

Lys

Pro

Arg

Gln
565

Gly

Gln

Ser

Glu

Arg

470

Leu

Pro

Asn

Lys

Ser

550

Lys

Ile

Tyr

Pro

Gly

455

Trp

Ile

Ala

Tyr

Ser

535

Ser

Leu

Arg

Glu

Leu

440

Ile

Gly

Arg

Asgp

Asp

520

Thr

Ala

Ile

GalT amino acid sequence

16

Met Arg Leu Arg Glu Pro Leu Leu

1

5

Ala Ser Leu Gln Arg Ala Cys Arg

20

-10-

L.en Arg Arg
410

Asn Arg Thr
425

His Phe Ala

Tyx Phe Lys

Asp Tyr Glu
475

Thr Gly Gly
490

Pro Ser Glu
505

Gln Phe Arg

Val Glu Gly

Val Arg Gly
555

Ser @Glu Glu
570

Arg

Gly

Gly

Leu

460

Asp

Trp

Tyr

Gly

540

1ys

Asp

from pBlueGalT

Gln

His

Trp

445

Val

Lys

Phe

Met

Leu

528

Arg

Leu

Leu

Tyr

Ile

430

His

Ser

Arg

Asp

YL

510

Leu

Arg

Asp

Tyx

415

Leu

Cys

Ala

Asp

Gly

495

Ala

@lu

Asn

Thr

Thr

Val

Ser

Gln

Leu

480

Thr

Pro

Asn

Gln

Thr
560

Ser Gly S8er Ala Ala Met Pro Gly

10

i5

Leu Leu Val Ala Val Cys Ala Leu

25

Kt



Asn

65

Gly

Gly

Asn

ala

Phe

145

Val

Lys

Tyr
Bla

225

Tyr

Met

Leu

Leu

50

Ser

Ala

Gly

Leu

Cys

130

Asn

Lys

val

Trp

Gly

210

Lys

Thx

Asn

Asp

Gly

35

Pro

Ala

Arg

Asp

Thr

115

Pro

Met

Met

2la

Len

195

Ile

leu

Cys

Ala

Lys
275

val

Gln

Ala

Pro

Sar

100

Ser

Glu

Pro

Gly

Ile

180

Tyr

Tyr

Leu

Phe

Tyr

260

Phe

Thr

Leu

Ala

Pro

85

Sex

Val

Giu

Val

Gly

165

Ile

Tyr

val

Asn

val

245

Arg

Gly

Leu

Val

Ile

70

Pro

Pro

Pro

Ser

Asp

150

Arg

Ile

Leu

Ile

Val

230

Phe

Cys

Phe

Val

Gly

55

Gly

Pro

Val

Val

Pro

135

Leu

Tyr

Pro

Asn

215

Gly

Sexr

Phe

Ser

Tyr

40

val

Gln

Leu

val

Pro

120

Leu

Glu

Ala

Fhe

Pro

200

Gln

Phe

Asp

Ser

Leu
280

Ser

Ser

Gly

Asp

105

His

Leu

Leu

Pro

Arg

185

val

Ala

Gln

val

Gln

265

Pro

-11-

Leu

Thr

Ser

Ala

90

Ser

Thr

Val

Val

Axg

170

Asn

Leu

Gly

Glu

Asp

250

Pro

Tyr

Ala

Pro

Gly

75

Ser

Gly

Thr

Gly

Ala

155

Asp

Arg

Gln

Asp

Ala

235

Leu

Arg

Val

Gly

Leu

60

Glu

Ser

Pro

Ala

Pro

140

Lys

Cys

Gln

Arg

Thr

220

Leu

Ile

Gln

Arg

45

Gln

Leu

Gln

Gly

Leu

125

Met

Gln

Val

Glu

Gln

205

Ile

Lys

Ero

Ile

Tyx
285

Asp

Gly

Arg

Pro

Pro

110

Ser

Leun

Asn

Ser

His

190

Gln

Phe

Asp

Met

Ser

270

Phe

Leu

Gly

Thr

Arg

95

Ala

Leu

Ile

Pro

Pro

175

Leu

Leu

Asn

TYyY

Asn

255

Val

Gly

Ser
Ser
Gly
8¢

Pro
Sex
Pro
Glu
Asn
160
His
Lys
Asp
Arg
Asp
240
Asp

Ala

CGly



Val Ser 2Ala

290

Agn Asn

305

TYr

Leu Val Phe

Arg Cys Arg

Pro Gln Arg

3a55

Gly Leu

370

Asp

Pro Leu

385

TYY

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

17
3435
DNA
Home

<400> 17
atgaagttaa

tegectctace
ggctcettece
ttgctagety
gagtctgtgg
catcttetge
caaagtggaa
gacaatccag
tgggacactg
ttgaagactt
ctaaagctga
aagtggtgag
ggtecagcttg

tttgecttaa

Leu Ser

Trp Gly

Lys

Trp

Gln Gin

295

Gly Gly

310

Arg Gly

325

Met Ile

340

Phe Asp

Ser

Asn

Thr Gln

Met

Arg

Arg

Leu

Ile

Ser Ile

His Ser

Ile Ala

360

Thr
375

Tyr

Thr val

390

sapiens

gccgecagtt
tgatgctgga
cteagggcca
agaataatga
aggatggtcc
cetcacaatt
gtecacaattc
atggtggagt
aacceccttca
tcaatgacta
aagaagactc
atattataga
aaattgtgac

ttgatcaact

caccgtgtte
ceggggteac
gctcteaatyg
gatcatctca
gaaaagtteca
atceectctca
agatgtgeag
ttggaagcaa.
agtetttgtg
ctttagagsac
acggaggaag
tattcagaag
aggtggctgy

aattgaagga

Phe

Glu

Ser

Arg

345

His

Gin

Asp

-12-

Leu Thr

Asp Asp

315

Arg Pro

330

Asp Lys

Thy Lys

val Leu

Ile Gly

3595

ggcagtgcega
ttagactace
ttgcaagaaa
aatattagag
caaagcaatt
gttgacactg
atgttggatg
ggatttgaca
gtgcectcatt
aagactcagt
tttatttggt
aaggatgctg
gttatgecty

catcagtgge

Ile
300

Asn

Asp Ile

Asn Ala
Aszn

Lys

Thr
365

Glu

Asp Val

380

Thr Pro

tcttetgtgt
ccaggaaccc
aaatagacca
actcagteat
tecagecaagg
cagactgtet
tttacagtct
ttacttatga
cccataacga
atatttttaa
ctgagatctc
ttaaaagttt
atgaagctac

tggaaaataa

Gly

Phe

Val

Glu

350

Met

Gln

Phe Pro

Asn Axrg

320

Vval.
335

Gly
Pro Asn
Ser

Lieu

Arg Tyr

Sex

ggtgatttte
gegeogaegag
tttggagcgt
caatttgagt
tgectggectca
gtttgettca
aatttetttt
atctaatgaa
cccaggttag
taacatggte
ttacctttea
aatagaaaat
tccacattat

tataggagtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840



aaaccteggt
ctanaccgtg
cactttgeac
gtcacagata
ggacctgate
ggttgteect
cggatgctac
gctecactag
aattatoagco
tttggaactt
aagggccagt
gatcattact
atggaatctc
aaatacaaga
aggaatttgg
gttgtggatt
aatictgecat
acctteectgyg
ataaggctga
atctcgttgg
aaacctgtég
gecectatgaga
ttggaatecag
gaagatageg
gagaactcct
aaagaagatg
aaaagagaca
tacacaacac
ttttttgace
toctgtggaag

aaaatttett

ceggetggge

ctggactttc
tgecataaaac
ttttatgcca
ctaaaatatg
ggggagtcec
tagatcagta
gagatgattt
agctttttga
tatcagattt
cgatgtteecce
ggagtggcta
atttaaggge
taaataaatt
gactgtttea
atggtaccag
ttettettat
agatggatit
gtgceggagec
tctecagteta
aagttcaagt
tetckttteg
caagttcaaa
gaattttecac
ttgttttact
gtaaacacca
aaagtggtge
cgecettigt
atgttactca
tttecaatat

ctgatataaa

tattgatccce
tcacatgett
attggagttt
catgatgcecce
ctgccagttt
cccagaaaca
ccgaaagaag
cogctactgt
ttatatgaat
ttttgatgeg
tgttttaagt
ttttacatec
tgetgaaatt
teteteatea
acatcatgat
actttttcat
tttgaaggac
gaaacaaaaa
aaggtacctt
tgtgagttecc
cagcgcagtt
agecacatata
ttcacattta
cataaagaat
tcggtttgat
tgaagtaaat
ctacctette
cagagtgaca
tagagtcocga
tgtggacate

aagccaaaat

-13-

tttggacact
atccagagag
ttttggagac
ttctacaget
gattttaaac
atacatcetg
tcaaagettt
gaatacacgg
tctcagtaca
ctggataaag
ggagattttt
agaccctttt
ctttactatt
tcactttaca
getateacag
tcgttaatgg
aaactcacat
tcacaagatt
gtggtctata
ccgacagtge
tgggatacag
cegecattag
gctgattatg
atgataaata
caaactggac
gtgecaatttt
ttacctgatg
catggaagga
ctataccaca
cgaaaagtat

agattttata

caccaacaat
ttcattatge
agaattggga
atgacatcce
gtettectgg
gaaatgtcca
ttcgtaccaa
aatgggattt
agtttaaagt
cagatgaaac
tcacttatgc
acaaacgaat
tcgeeetgay
cggcactgac
gaactgcaaa
ttttggagaa
acgactectta
ctctgecaca
atcctttaga
aagtgttcte
caaatactat
gactgaaagt
tettgtataa
ctgaagaagg
ttatgaagca
catggtatgy
gtaatgccaa
tttattcgga
tacagggaat
ataaccgtga

ctgacctaaa

ggcttatctt
agttaaaaaa
tetgggatcet
tcacacttgt
aggcagattt
aagcaggget
agttetectg
acagtttaag
taagatacag
tcagagagac
cagatcgagat
ggacagaatec
acaagctcac
agaagccaga
agactgggty
gataattgga
ctctectgat
aaaaaatata
acaagaccga
tgektecagga
ttcagaaaca
gtataagatt
gaataaagta
tataacacta
aatgatgact
aaccacaatt
gecettatgte
agtgacttge
agaaggacag
gattgecaatg

tgggtaccag

900

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1280

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



attcaaccota
acaatggcct
ggggtttcega
gatgataatc
cgaatactac
tatecttcte
gcaaataagt
tetttgeett
gggcactcca
agcaaaggca
ttaaacaagt
cceggeacte

atccagttga

18
1144
PRT
Homo

<210>
<211l»
212>
<213>
<400> 18

Met Lys Leu
2

Val val Ile

Pro

Tyx Arg

35

Met
50

Ser Leu

Asn Asn Glu

65

Glu Ser val

Gly Ala Gly

gaatgacact
atateccagga
gtttgaatag
gtggecttga
tagaaaaaag
tcottageca
tcttcteace
gtgacatteca
atgaggeagce
cagggetgtt
ttattgtega
agaatataag

ggtga

sapiens
Ser

Arg

Fhe
20

Ser

Asn Pro

Gln Glu

Ile Ile

Glu Asp

g5

Ser His

100

Gin

Leu

Arg

Lys

Ser
70

Gly

Leu

gagcaaattg
tgecaaacat
tggtcagatt
geaaggtate
aagtgectgtt
cataacttct
tacccettgag
tctggttaat
cttgatecte
ttgttctact
aagtctcaca

tgagatcaac

Phe Thr

Leu

Tyr

Glu
-3¢

Arg

Ile
55

Asp

Asn Ile

Pro

Lys

Leu Pro

-14-
cctcttcaag
cgbttgacac
gaagttatca
caggataaca
aatacggaag
tectetecatga
ctgcaaggtg
ttgagaacaa
cacagaaaag
actragggaa
ccttcétcac

ttgagtccaa

Phe
iG

Val Gly

Met
25

Leu Asp

Gly Ser Phe

His Leu Glu

Ser
75

Bsp

Ser Gln

90

Ser

Ser Gln Leu

105

cazatgtcta
tgetectetge
tggatcgaayg
agattacage
aagaaaagaa
atecatceagt
aattctectee
tacagtcaaa
ggtttgattyg
agatattggt
tatccttgat

tggaaatcag

Ser Ala

Arg Gly

30

Gln
45

Pro

Arg Leu

60
val Ile
Asn

Ser

Ser Leu

Ile

His

Gly

Leu

Asn

Phe

Ser
110

tceccatgacce
tcagtcttta
actcatgcaa
taatctattt
gteggteagt
cattccaatg
attacagtca
ggtgggcaat
tcggttetet
acagaaactt
geattecacct

cacattccga

Phe
15

Cys
Leu Asp
Gln

Leun

Ala Glu

Ser
80

Leu

Ser Gln

L

Val Asp

2760

2820

28840

2940

3000

3060

3120

3180

3240

3300

3360

3420

3435



Thr

val

Gly
145

Trp

Asp

Gln

Arg

Ile

225

Gly

Thr

Trp

Asp

Gly

305

Hisg

Asp

Ala

Gln
130

Gly
Asp
Pro
Tyvx
Lys
210
Ile
Gln
Pro
Leu
Pro
250
Leu

Phe

Leu

Asp
115

Met

Val

Thr

Gly

Ile

195

Phe

Asp

Leu

His

Glu

275

Phe

Ser

Ala

Gly

Cys

Leu

Trp

Glu

Trp

180

Phe

Ile

Ile

Glu

Tyr

260

Asn

Gly

His

Leu

Ser
340

Leu

Asp

Lys

Preo

165

Leu

Asn

Trp

Gln

Ile

245

Phe

Asn

Met

His
325

Val

Phe

Val

Gln

150

Leu

Lys

Asn

Ser

Lys

230

Val

Ala

Ile

Ser

Leu

310

Lys

Thx

Ala

Tyx
135

Gly

Gin

Thr

Met

Glu

215

Lys

Thr

Leu

Gly

Pro

295

Ile

Thr

Asp

Ser
120

Ser

Phe

Val

Phe

Val

200

Ile

Asp

Gly

Ile

Val

280

Thr

Gln

Leu

Ile

Gln

Leu

Asp

Phe

Asn

185

Leu

Ser

Ala

Gly

Asp

265

Lys

Met

Arg

Glu

Leu
345

-15-

Ser

Ile

Ile

Val

170

Asp

Lys

Tyr

Val

Txp

250

Gln

Pro

Ala

val

Phe

330

Cys

Gly

Ser

Thr

155

Val

Tyr

Leu

Leu

Lys

235

Val

Leu

Arg

Tyr

His

315

Phe

His

Sexr

Phe
140

Tyr

Pro

Phe

Lys

Ser

220

Ser

Met

Ile

Ser

Leun

300

Tyr

Trp

Met

His
125

Asp
Glu
His
Arg
Glu
205
Lys
Lieu
Pro
Glu
Gly
285
Leu
Ala

Arg

Met

Agn

Asn

Ser

Ser

Asp

190

Asp

Trp

Ile

Asp

Gly

270

Trp

Asn

Val

Gin

Pro
350

Ser

Pro

Asn

His

175

Lys

Ser

Trp

Glu

Glu

255

Ala

Arg

Lys

Asn

335

Phe

Asp

Asp

Glu

160

Asn

Thr

Arg

Asp

Asn

240

Ala

Gln

Ile

Ala

Lys

320

Trp

Tyr



Ser

Gln

Gly

385

Lys

Thr

Met

Ser

465

Lys

Ala

Phe

Glu

Asn

545

Lys

Met

Tyr

Phe

370

Val

Met

Val

Glu

Asn

450

Asp

Gly

Asp

Ty

Ile

530

Lys

Asn

Asp

val

Asp

355

Asp

Pro

Leu

Leu

Trp

435

Ser

Fhe

Gln

Arg

Lys

515

Leu

Phe

Leu

Trp

Leu
595

Ile

Phe

Pro

Leu

Leu

420

Asp

Gln

Phe

Ser

Asp

500

Arg

Tyr

Leu

aly

val

580

Glu

Pro

Lys

Glu

Asp

405

Alaz

Leu

Sexr

Asp

Met

485

Asp

Met

Tyxr

Ser

Leu

565

Val

Lys

His

Arg

Thr

390

Gln

Pro

Gln

Lys

Ala

470

Phe

His

Asp

Phe

Ser

550

Phe

val

Tle

Thr

Leu

375

Ile

Tyr

Leu

Phe

Phe

455

Leu

Pro

Tyr

Arg

Ala

535

Ser

Gln

Asp

Ile

Cys

360

Pro

His

Arg

Gly

Lys

440

Lys

Asp

Val

Trp

Ile

520

Leu

Leau

Tyr

Gly
600

Qly

Gly

Pro

Lys

Asp

425

Asn

Val

Lys

Leu

Ser

505

Met

BAxg

Tyr

His

Gly

585

Asn

-16-

Pro

Gly

Gly

Lys

410

Asp

Tyr

Lys

Ala

Ser

490

Gly

Glu

@ln

Thr

Asp

570

Thy

Ser

Asp

Arg

Asn

395

Ser

Phe

Gln

Iie

Asp

475

Gly

Tyr

Ser

Ala

Ala

555

Ala

Arg

Ala

Pro

Phe

380

Val

Lys

Arg

Gln

Gln

460

Glu

Asp

Phe

His

540

Leu

Ile

Leu

FPhe

Lys

365

Gly

Gln

Leu

Tyr

Leu

445

Fhe

Thr

Phe

Thi

Leu

525

Lys

Thr

Thr

Phe

Leu
605

Ile

Cys

Ser

Phe

Cys

430

Phe

Gly

Gln

Phe

Ser

510

Arg

Tyxr

Glu

Gly

His

590

Leu

Cys

Pro

Arg

Arg

415

Glu

Asp

Thy

Arg

Thr

495

Arg

Ala

Lys

Ala

Thr

575

Ser

Ile

Cys

Trp

Ala

400

Thr

Tyxr

TYyr

Leu

Asp

480

Tyxr

Pro

Ala

Tie

Arg

560

Ala

Leu

Leu



Lys
Met
625
Ile
Glu
Val
Ala
Ser
705
Leu
Lys
Asn
Phe
Lys
785

Lys

Lys

Asp

610

Asp

Arg

Gln

Gln

Val

690

Phe

Glu

Asn

Thr

Asp

770

His

Arg

Pro

Ile

Lys

Leu

Leu

Asp

Val

675

Trp

Arg

Ser

Lys

Glu

755

Gln

His

Asp

TYyr

835

Leu

Lys

Sexr

Arg

660

Phe

Asp

Ala

Ala

Val

740

Glu

Thr

Glu

Lys

Val

B20

Sexr

Thr

Gln

Ala

645

Ile

Ser

Thr

Ser

725

Glu

Gly

Gly

Val

Ser
a80s

Tyr

Glu

Tyr

Lys

630

Glu

Ser

Ala

Ala

Ile

710

Sex

Asp

Ile

Leu

Asn

790

Gly

Thr

Val

Asp

615

Ser

Pro

Leu

Ser

Asn

6585

Pro

Asn

Ser

Thr

Met

775

val

Ala

Thr

Thr

Ser

Gla

Axg

Val

Gly

EBC

Thr

Pro

Ser

Gly

Leu

760

Lys

Gln

Tyr

Pro

Cys
840

Tyr

Asp

TYr

Ser

665

Lys

Ile

Leu

His

Ile

748

Glu

Gln

FPhe

Leu

Pro

825

Phe

-17-

Ser

Ser

Leu

650

Val

Pro

Ser

Gly

Leu

730

Phe

Asn

Met

Ser

Phe

810

Phe

Phe

Ero

Leu

635

Val

Tyx

val

Glu

Leu

715

Ala

Thr

Ser

Met

Trp

795

Leu

val

Asp

Asp

620

Preoc

Val

Val

Glu

Thr

700

Lys

Asp

Ile

Phe

Thr

780

Tyr

Pro

Arg

Thr

Gln

Tyr

Ser

Val

685

Ala

Val

Tyr

Lys

Val

765

Lys

Gly

Asp

Val

Val
845

Phe

Lys

Asn

Ser

670G

Gln

Tyr

Tyr

Val

Asn

750

Lien

Glu

Thr

Gly

Thr

830

Thr

Leu

Asn

Pro

655

Pro

val

Glu

Lys

Leu

735

Met

Leu

Asp

Thr

Asn

815

His

His

Glu

Ile

640

Leu

Thy

Ser

Ile

Ile

720

Ile

Arg

Gly

Tle

800

Ala

Gly

Arg



18-

Val Arg Leu Tyr His Ile Gln Gly Ile Glu Gly Gln Ser Val Glu val
850 855 B&0O

Ser Asn Ile Val Asp Ile Arg Lys Val Tyr BAsn Arg Glu Ile Ala Met
865 870 875 880

Lys JTle Ser Ser Asp Ile Lys Ser Gln Asn Arg Phe Tyr Thr Asp Leu
885 890 8395

Asn Gly Tyr Gln Ile GIn Pro Arg Met Thr Leu Ser Lys Leu Pro Leu
800 905 21¢

Gin Ala Asn Val Tyr Pro Met Thr Thr Met Ala Tyr Ile Gln Asp Ala
915 920 825

Lys His Arg Leu Thr Leu Leu Ser Ala Gln Ser Leu @ly Val Ser Ser
930 935 940

Leu Asn Ser Gly Gln Ile Glu Val Ile Met Asp Arg Arg Leu Met Gln
945 850 955 260

Asp Asp Asn Arg Gly Leu Glu Gln Gly Ile Gln Asp Asn Lys Ile Thr
965 970 975

Ala aAsn Leu Phe Arg Ile Leu Leu Glu Lys Arg Ser Ala Val Asn Thr
980 985 990

Glu Glu Glu Lys Lys Ser Val Ser Tyr Pro Ser Leu Leu Ser His Ile
285 1000 1005

Thr Ser Ser Leu Met Asn His Pro Val Ile Pro Met Ala Asn Lys
1010 1015 1020

Phe Phe Ser Pro Thr Leu Glu Leu Gln Gly Glu Phe Ser Pro Leu
1025 1030 1035

Gln Ser Ser Leu Pro Cys Asp Ile His Leu Val Asn Leu Arg Thr
1040 1045 1050

Ile Gln Ser Lys Val Gly Asn Gly His Ser Asn Glu Ala Ala Leu
1055 1060 1065

Ile Leu His Arg Lys Gly Phe Asp Cys Arg Phe Ser Ser Lys Gly
1070 1075 1080

Thr Gly ©Leu Phe Cys Ser Thr Thr Gln Gly Lys Ile Leu Val Gln
1085 1090 1055



Lys
1100

Lieu
1115

Tle
1130

Arg

19
1116
DNA

«<210>
<211>
<212>
<213>

<220>
<223>

<400> 19
atgaagttaa

tegetetace
ggctecttce
ttéctagctg
gagtctgtgg
ccegcetgece
cetgtggace
gcocccaggg
caggagecace
gactatggca
cteaatgttyg
gacgtggacc
cacatttecyg
ggtgtctetg
tggggetggg
atatectcgece
azaaaatgaac

tectgatggtt

Ser Leu Met His 8Ser Pro

goecqeocagtt
tgatgotgga
ctcocagggccea
agaataatga
aggatggtce
ctgaggagte
tggagctcgt
actgegtcte
tcaagtactg
tctatgttat
getttecaaga
tecattcecaat
ttgcaatgga
ctctaagtaa
gaggagaaga
caaatgetgt
ccaatectea

tgaactcact

1105

1120

1135

Artificial Sequence

caccgtgtte
ccggggteac
gecteteaatyg
gatcatetca
gaaaagttca
caccgetgett
ggcaaagcag
tectcacaag
gctatattat
caaccaggcey
agecttgaag
gaaktgaccat
taagtttgga
acaacagttt
Egatgacatt
ggtegggagg
gaggtttgac

cacctaccag

-19-

Leu Leu Asn Lys Phe Ile Val Glu Ser Leu Thr

Nucleotide sequence of ManIT-GalT

ggcagtgega
ttagactace
ttgcaagaaa
aatattagag
caaagcaatt
gtgggeccca
aacccaaatg
gtggccatea
ttgcacceag
ggagacacta
gactatgact
aatgegtaca
ttcagecetac
ctaaccatca
titaacagat
tgtecgeatga
cgaattgcac

gtgctggaty

Pro
1110

1125

1140

tettetgtgt
ceaggaacce
aaatagacca
actcagtecat
tcagccaagg
tgetgattga
tgaagatggg
tcattecatt
tectgeagey
tattcaateg
acacctgett
ggtgtettte
cttatgtteca
atggatttec
tagtttttag
tecegecacte
acacaaagda

tacagagata

Ser Ser

Pro Gly Thr Gln Asn Ile Ser Glu

Asn Leu Ser Pro Met Glu Ile Ser Thr Phe Arg Ile Gln Leu

ggtgatttte
gecgecgegag
tttggagegt
caatttgagt
tgetggetea
gtttaacatg
cggecgetat
ccgcaaccgy
ccageagetyg
tgctaagetc
tgtgtttagt
acagccacgg
gtattttgga
taataattat
aggcatgtct
aagagacaaa
gacaatgcte

ceccattgtat

ag

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080
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acccaaatca cagtggacat cgggacaccg agoetag 1116

<210 20
<21l 371
«212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of ManII-GalT

<400> 20
Met Lys Leu Ser Arg Gln Phe Thr Val Phe Gly Ser Ala Ile Phe Cys
1 5 10 15

Val val Ile Phe Ser Leu Tyr Leu Met Leu Asp Arg Gly His Leu Asp
20 25 30

Tyr Pro Arg Asn Pro Arg Arg Glu Gly Ser Phe bPro Gln Gly Gln Leu
35 40 45

Ser Met Leu Gln Glu Lys Ile Asp His Leu @Glu Arg Leu Leu Ala Glu
50 55 60

Asn Asn Glu Ile Ile Ser Asn Ile Arg Asp Ser Val Ile Asn Leu Sexr
65 70 75 80

Glu Ser Val Glu Asp Gly Pro Lys Ser Ser Gln Ser Asn Phe Ser Gln
85 S0 95

Gly Ala Gly Ser Pro Ala Cys Pro Glu Glu Ser Pro Leu Leu Val Gly
100 105 110

Pro Met Leu Ile Glu Phe Asn Met Pro Val Asp Leu Glu Leu Val Ala
115 120 128

Lys Gln Asn Pro Asn Val Lys Met Gly Gly Arg Tyr Ala Pro Arg Asp
130 135 140

Cys Val Ser Pro His Lys Val Ala Ile Ile Ile Pro Phe Arg Asn Arg
145 150 155 160

Gln Glu His Leu Lys Tyr Txp Leu Tyr Tyr Leu His Pro Val Leu Gln
165 170 175

Arg @ln Gln Leu Asp Tyr Gly Ile Tyr Val Ile Asn Gln Ala Gly Asp
i8¢0 185 190

Thr Tle Phe Asn Arg Ala Lys Leu Leu Asn Val Gly Phe Gln Glu Ala



Leu

Ile

225

His

Gln

Ile

Asp

Asn

305

Lys

Glu

Asp

Thr

Lys

210

Pro

Ile

Tyr

Asn

Iie

290

Ala

Asn

Thr

Val

Pro
370

185

Asp

Met

Ser

Phe

Gly

275

Phe

Val

Glu

Met

Gln

355

Ser

Asn

val

Gly

260

Phe

Asn

Val

Pro

Leu

3490

Arg

Asp

Asp

Ala

245

Gly

Pro

Arg

Gly

Asn

325

Ser

Tyr

Tyr

His

230

Met

Val

Asn

Leu

Axrg

310

Pro

Asp

Pro

Thr

200

Cys

215 -

Asn

Asp

Ser

Asn

Val

285

Cys

Gln

Gly

Leu

Ala

Lys

Ala

Tyr

280

Phe

Arg

Arg

Leu

Tyr
360

Phe

Tyr

Phe

Leu
265

Trp

Arg

Met

Phe

Asn

345

Thr

21-

Val

Arg

Gly

250

Ser

Gly

Gly

Ile

Asp

330

Ser

Gln

Phe

Cys

235

Phe

Lys

Trp

Met

Arg

315

Arg

Leu

Ile

Sexr

220

Phe

Sex

Gin

Gly

Ser

300

His

Ile

Thr

Thr

205

Asp

Ser

Leu

Gln

Gly

285

Ile

Ser

Ala

Tyr

val
365

Val

Gln

Pro

Phe

270

Glu

Ser

Arg

His

Gln

350

AsSp

Asp

Pro

TYyY

255

Leu

Asp

Arg

Asp

Thr

335

Val

Ile

Leu

Arg

240

val

Thr

Asp

Pro

Lys

320

Lys

Leu

Gly



