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-G :

Bold: Mani! localization domain (cytoplasmic tail + transmembrane region + stem
region)

ATGAAGTTAAGCCACCAGTTCACCETOTTCGECAGTICAATCTTC TG GTIETGATTHITC
TCECICTACCTGATACTEOACCAGECTCACTTAGACTACCCCAGRAACCCACICCECERG
SACTCCTTCCOTCASIGCCAGCTCTCARTGTTGCAAGAMARAATAGACCATTTGGAGCHT
TTNGCTAGCTUAGAATAATGAGRTCATCTCARATATTAGAGACTCAGTCATCAAT T TARGT
GAGTCIETGEAGGATAGTCCAANMGITCACAAAGCAATTTICAGCCANGATICTGECTCA
CCOCTGUTCCAGCCACTUTCCCCTAGCARGGCCACCGAAGAACTECACCGEETGGEACTTC
GTETTCCCCRAGCACACCACAGAGTATTTIGTUCGCACCARAGCTGGCGGTETCGTGCTTC
i ACCAGGATECTGEAGAAACCTTCTCCAGCGCGCACAGAGGAGAAGACCAAG
GTQECTGAGBEGGTCCTCEETCCEEEETCCTGCTCEEAGGCCTATGCGEGCATCTETTGAGT
BCACGEGAGCGCCTCEEACCCCAGRECACTAGGCCCAAGTEEETTCAGTGTGTETECCTG
bCAGGCTGGCAOGGGCCCAGUTGCGGGGTGdCCACTGTGGTCCAGTATTCCAACCTGCCC
ACCARGEAGCGCCTGETACCCAGGHAGCTGCLEAGGCEGETTATCAACGCCATCAARCATC
AACCATGAGTTCGACCTGCTGEATGTECGCTTCCATGAGC TGEGCEATGTTITEEACHCC
SMTTETGEETCTGCEAATCCAATTTCACCGCCTACCGGCAGCCTCGGCCACTCAAGTTCCGA
GAGATGCTGACCAATAECACCTTCCACTACATCCGCCACAAGETGCTCTACGTCTTCCTG
GACCACTTCCCACCTEETGGCCETCAGGACGHGCTGGATTGCAGACGACTACCTGCGTACC
PPCCTCACCCAGEATGGETGTCTCCCECCTGCECAACCTGCGACCTGATGACGTCTTTATC
ATCGACGACECAGACGEAGATCCCTGCCCETGATGETGTCCTETTCCTCAAGCTCTACGAT
GGCTEGACAGAGCCCTTCECCTTCCATATGCGCAAGTCCCTETATGGTTTCTTTTGGAAG
CARCCAGGCACACTEEAGETEETCTCAGGCTECACCATTIGACATCGCTGCAGGCTETCTAT
GEECTGEACCECATCCGCCTGCGCCECCETCAGTACTACACCATGCCCAACTTTCGACAG
PTATGAGAACCGCACCGECCACATCCTAGTECAGTEGTCTCTCEGGCAGCCCCCTGCACTTC
GCREGCTGECACTGCTCUTGETGCTTCACACCCCGAGGECATCTACTTCAAACTCETGTCG
GCCCAGAATGATGACTTCCCCCACTEGRGETGACTACGAGGACAAGAGGGACCTCAATTAC
ATCCGAAGCTTGATTCGCACTGEGCEATGETTCGACGECACGCAGCAGGAGTACCCTCCT
GCAGACCCCAGTGAACACATGTATGCTCCTAAGTACCTGCTCAAGAACTATGACCAGTTC
CECTACTTGCTCGAAAAT CCCTACCGGRAGCCCAAGAGCACTGTAGAGGGTEGGECGCCEG
AMCCAGGGCTCAGACGEAAGGTCATCTECTGTCAGGGGCAAGT TGGATACAACGEGAGGEGEC
CCECARCAGAAACTGATCTCTGAAGAGGACCTETAG

HELSRQF IVEGOATFCVVIFSLYLMLDRGHLDYPRNPRREGSFPOGOLSMLOEKIDHLER
LLAENNETT SN ERDSVINLIESVEDGPRESQSNFSQEAGEPLLOPLSPSKATERLHRVDF
_ VLEEDTTEYFVRTKAGGVCFKPGTRMLEXPSPGRTEEKTKVARGS SVRGPARRPMREVLS
ARERIGGRGTRRKWVECVCL PGWHEPSCGYPTVVQY SNLPTKERLVPREVPRRVINAINT
NHEFDLLDVRFHELGDVVDAFVVCESNFTAYGEPRFLKFREMLTNGTFEY TRHKVLYVFT,
DHFPPGERODGWIADDYLRTFLTQDGVSRLRNLRPDDVFI IDDADEI PARDGVLFLKLYD
GWIEPFAFHMRKSLYGFFWKQPGTLEVVSGCTIDMLOAVYGLDGIRLRRROY Y TMPNFRO
YENRTGHILVOWSLGYPLHFAGWHCSWCFTPREGTYFKLVSAONGDFPRWGDYEDKRDLNY
TRSLIRTGGWFDGTQQEY PPADPSEHMYAPKYLLKNVDQFRYLLENPYREPRSTVEGGRR
NQUSDGRSSAVRGKLDTTEGPEQKLI SEEDL

Figure 24
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enTI-GnTITI

Bold: GoTI Manll localizatlon domain (cytoplasmic tail + transmembrane region +

stem region)

ATGCTEARGANGCAGTCTACAGGECTTGTGCTETAGIACECTATCCTCTTIGTAACOTRE

COCEOGCCCCTGCTCCAGCCACTETCCCOTAGCAAGCCCACCEAAGAACTCCACCERRPG
GACTTCETGTTECCCEAGGACACCACAGAGTATITTGTECGCACCAAAGCTGAOGETETG
TECTTCAAACCAGGTACCAGGATCCTGEAGARAACCTTCTCCACGECOGACAGAGHAGAAG
ACCAAGETARCTEAGGGETCCTCEETCCEEEETCCTCCTCCRACECCTATCCGCCATETG
TIGAGTCCACGEGABCELCTGGOAGECCECEGCACTAGGCGCAAGTGECITGAGTGETOTE
TGCCTECCAGEOTEGCALGEECCCAGCTECGEEETECCCACTG TG TCCAGTATECCAAL
CTECCCACCARGGAGCECCOTGETACCCAGGHABETCCCGAGBCGEETTATCAACGCCATC
ARCATCAACCATGAGTTCGACCTGCTGEATATCCEC T TCCATGAGC TEECCCATETTOTG
GACGCCTTIGTCATCTGCAAATCCART T TCACCECCTACGEUGASCCTCEGCCGOTCARG
TTCCGAGAGATGCTGACCAATGGCACCTTCGACTACATCCGCCACARAGGTGOTCTACGTC
TCCTGGACCACTTCCCACCTGGTGGCCGTCAGGACGGCTEGATIGCAGACGACTACCTG
CETACCTTCCTCACCCAGGATGETGTCTCCCECCTGCGCAACCTGCGACCTEGATEACGTC
PP ATCATCGACGACGCGEACGAGATCCCTGCGCETGATGRTGTECTGTTCCTCAAGCTC

TACGATGECTGRACAGAGCCCTTCGCCTTCCATATGCGCAAGTCCCTGTATGETTICTET
- PEEAAGCAACCAGGCACACTCGAGETGETGICAGGCTGCACCATT'GACATGCTGCAGGCT
'GTGTATGEGCTEEGACEGCATCCGCCTGCECCCCCETCACTACTACACCATGCCCAACTTT

‘CEACRGTATGAGAACCECACCGECCACATCCTAGTGCAGTGGTCTCTCGGCAGCCCCCTE

:CACTTCGCGGGECTEECACTECTCCTGETGCTTCACACCCCAGGGCATCTACTTCAMACTC
-GTGTUGGECCCAGAMTGGTEACTTCCCCCGCTEGEGTGACTACGAGGACARGAGGEACCTC

AATTACATCCGAAGCTTGATTCGCACTGEGGEGATGETTCGACGECACGCAGCAGGAGTAL

. CCTCCTGCAGACCCCAGTGAACACATGTATGCTCCTAAGTACCTGCTCARGARCTATGAC

CAGTTCCGCTACTTGCTCGAAAATCCCTACCEGEAGCCCAAGAGC ACTATAGAGUIGTGEG
CCCCEGEARCCAGGGCTCAGACGGAAGGTCATCTGCTETCAGGEGCAAGTTCGATACAACG
GAGGECCCEGAACAGAMACTCATCTCTGAAGAGGACCTATAG

. HEERDSAGLVLWGALLFVAWRALLLLFFWTRPAPGRF PSVSALDGDPASIAREVIRLAQD
: AEVELERQRGLIAQIGDALSSQRGRVP TARPPAQPRVEVIPAPLLQPLSPSFATEELHERV

DFVLPEDTTEYFVRTRAGGVCFKPGTRMLEKPSPGRTEEKTRVAEG S SVRGPARRPMRHV

© LSARERLGGRETRRRWVECVCLPGWHGP SCGVETVVQY SNLPTKERIVPREVPRRVINAT

NINHEFDLLDVRFHELGDVVDAFVVCESNFTAYGEPRPLKFREMLINGTFEY IRERVLYV'
FLDBEFPPGGRODGWIADDYLRTFLTQDGVSRLRNLRFDOVF ITDDADETI PARDGVLFLEL

- YDGWTEPFAFHMRKSLYGFFWKQPGTLEVVSGCTIDMLOAVYGLDGTRLRRROV Y THENF

ROYENRTGHILVQWSLGS PLHF AGWHC SWCFTPEGTYFKLVSAQNGDF PRWGDYEDKRDL
NYIRSLIRTGGWFDGTQOEY PPADP SEHMY APKY LLIKNYDOFRYLLENFYREPKSTVEGG
RRNQESDERSSAVRGKLDTTEGPEQKLI SEEDL

. Figure 25
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-1-
SEQUENCE LISTING
<110> @GlychArt Biotechnology AG
Umana, Pablo
Bruenker, Peter
Ferrara, Claudia
Suter, Tobias

<120> Fusion Constructs and Use of Same to Produce Antibodies with
Increased Fc¢ Receptor Binding Affinity and Effector Function

<130> 1975.018PC04

<150> US 60/441,307
<151> 2003-01-22

«150> US 60/491,254
<151> 2003-07-31

<150> US 60/495,142
<151> 2003-08-15

<160> 20

<170> PatentIn version 3.2

<210> 1
<211> 11
<212> PRT

<213> Unknown

<220>
<223> e¢-myc epitope tag

<400> 1

Prog Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
1 5 10
«210> 2

«<21l> 45

<212> DNA

<213> Artificial Sequence

«<220>
<223»> GAB-177 PCR primer

<4Q0> 2

gegtgtgect gtgacceccg cgecectgeot ccagecactg teccce 45
<210> 3

«211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> GAB-178 PCR primer

<400> 3
gaaggtttct ccageatccet ggtacc 26



<210>
<211»
<2i2>
<213>

<220>
<223>

<400>

2.

4

43

DNA

Artificial Sequence

GAB-179 PCR primer

4

ctgaggcgeyg cogecaccat gectgaagaag cagtotgeag gge

«210>
<211>
<212
<213>

<2205
<223>

<400>

S

48

DNA

Artificial Sequence

GAB-180 PCR primer

5

ggggacagtg gctggagcag gggcgegggy gtcacaggea cacgegge

<210>
<21l>
<2125
<213>

<220>
<223>

<4005

6

50

DNA

Artificial Sequence

‘GAB-252 PCR primer

&

gectaggecgg cogocaccat gaagttaage cgeccagttca cegtgtteay

<210>
<21l>
<212>
213>

<220>
<223>

<4&00>

7
65

DA

Artificial Sequence

GAaB-253 PCR primer

7

ggggacagty gctggagcag gggtgagcea gcocacckttgge tgaaatiget ttgtgaactt

ttegg

«<210>
<211>
<212>
<213>

<220>
<223>

<400>

8

66

DRA

Artificial Sequence

GAB-254 PCR primer

8

tccgaaaagt tcacaaagca atttcageca aggtgetgge tcaccccoctge tecagecact

43

48

50

60

65

60



gtececee
<210> @9
<211 29
<212> DNA
<213>
<220>
«223>
«400> 9

Artificial Seguence

GAB-255 PCR primer

atgocgeata ggecteoegag caggacccc

<2]10> 10
<211> 43
<212»> DNA
<213>
<220>
<223>
<400> 10

Artificial Sequence

GAB-261 PCR primer

3

gctaaatatt gaattcocctt tatgtgtaac tcttggetga ago

«<210> 11
<21i> 48
«212> DNA
<213>
<220>
<223>
<400> 11

Artificial Sequence

GRB-262 PCR primer

tagcaatatt gaattcgcag gaaaaggaca agcagcgaaa attcacge

<210> 12
<211>
<212>

<213

DNA
<2205
<223

<400> 12
atgaagttaa

tcgetetace
ggcteccttec
ttgctagety
gagtctgtgg
cocctgetec

gtgttgcegy

1715

gecgeccagtt
tgatgetgga
ctecagggeca
agaataatga
aggatggtec
agccactgéc

aggacaccac

Artificial Sequence

cacegtgtte
ccggggtcac
gcetotoaatyg
gatcatctea
gaaaagttca
cectageaag

agagtatttt

Nucleotide sequence of GnTI-GnTIII

ggcagtgcga
ttagactacc
ttgcaagaaa
aatattagag
caaagcaatt
gccaccogaag

gtgcgecacca

tecttotgtgt
ccaggaacca
aaatagacca
actcagtcat
tcagccaagg

aactgcaceyg

aagctggegg

ggtgattttc
gegoecgegag
tttggagcgt
caatttgagt
tgetggctea
ggtggacttc

tgtgtgcttc

66

29

43

4B

&0

120

180

240

300

360

420



aaaccaggta
gtggctgagy
gcacgggagce
ccaggetgge
accaaggagc
" aaccatgagt
tttgtggtct
gagatgctga
gaccacttee
ttecteacee
atcgacgaeg
ggctggacag
caaccaggca
ggetggacgg
atgagaaccyg
cgggctggea
cccagaatgg
tcagaagett
cagaccocag
gctacttgct
accagggcte
cggaacagaa

13
571

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

<220>
<223>

<400> 13

PRT
Artificial Seguence

ccaggatgct
ggtccteggt
gcctgggagg
acgggcecag
gectggtace
tcgacectget
goegaatocaa
ccaatggecac
cacctggtgg
aggatggtgt
cggacgagat
ageccttoge
cacggaggtg
catcegectyg
caceggecac
ctgetectgg
tgacttceoeoe
gattcgeoact
tgaacacatg
cgaaaatcce
agacgdgaagy

actgatctet

ggagaaacct
coguggtoct
ccggggeact
ctgeggggty
cagggaggtg
ggatgtgege
tttcaccgee
cttogagtac
cegtcaggac
cteccegecetg
cecctgegegt
cttecatatyg
gtgteagget
cgeegeegto
atcctagtge
tgcttecacac
cgctgagytyg
gggggatggt
tatgctcocota
taccgggagce
tcatctgctg

gaagaggacc

-4
tetocaggge
geteggagge
aggcgcaagt
ceccactgtgy
ccgaggeggy
ttecatgage
tacggggagce
atccgeecaca
ggctggattg
cgcaacchtge
gatggtgtge
cgcaagtcceo
gcaccattga
agtactacac
agtggtctet
cecgaggdgeat
actacgagga
tecgacggeac
agtacctget
ccaagagceac
tcaggggcaa

tgtag

bAmince acid sequence of GnTI-GnTIII

ggacagagga
ctatgeggra
gggttyagty
tocagtattc
ttatcaacgce
tgggcgatgt
cteggeoeget
aggtactecta
cagacgacta
gacctgatga
tgttcctcaa
tgtatggttt
catgctgeag
catgcocaac
cggcagccee
ctacttcaaa
caagagggac
gcagcaggayg
caagaactat
tgtagagggt

gttggataca

gaagaccaag
tgtgttgagt
tgtgtgecctg
caacaetgecce
catcaacatc

tgtggacgcc

caagttccga

cgtcttectg
cctgegtace
cgtctttatc
gctetacgat
cttttggaag
éctgtgtatg
tttegacagt
ctgcactteg
ctcgtgtegg
ctcaattaca
tacecctectog
gaccagttcc
gggegecgga

acggagggcc

Met Lys Leu Ser Arg Gln Phe Thr Val Phe Gly Ser Ala Ile Phe Cys

1

S

1¢

15

Val Val Ile Phe Ser DLeu Tyr Leu Met Leu Asp Arg Gly His Leu Asp

29

25

30

480

540

600

660

720

780

B840

800

960

io0z0

1080

ll4¢

1200

1260

1320

1380

1440

1500

1560

1620

1680

17158



Tyr

Ser

Asn

&5

Glu

Gly

Glu

Tyr

Arg

145

Val

His

Lys

Gly

Leu

225

Asn

Val

Glu

Pro

Met

S0

Asn

Ser

Ala

Glu

Phe

130

Met

Ala

Val

Trp

Val

210

Val

His

val

Pro

Arg

35

Leu

Glu

val

Gly

Leu

115

Val

Leu

Glu

Leu

val

185

Pro

Pro

Glu

Asp

Arg
278

Asn

Gln

Ile

Glu

Ser

100

Arg

Glu

Gly

Ser

180

Glu

Thr

Arg

Phe

Ala

260

Pro

Pro

Glu

Ile

Asp

85 -

Pro

Arg

Thr

Lys

Ser

165

Ala

Cys

Val

Glu

Asp

245

Phe

Leu

Arg

Lys

Ser

70

Gly

Leu

Val

Lys

Pro

150

Ser

Arg

Val

Val

Val

230

Leu

Val

Lys

Ile

55

ASD

Pro

Leu

Asp

Ala

135

Ser

val

Glu

Cys

Gin

215

Pro

Leu

Val

Phe

Glu
40

Asp

Ile

Lys

Gln

Phe

120

Gly

Pro

Arg

Arg

Leu
200

Tyr

Arg

Asp

Cys

Arg
280

Arg

Ser

Pro

105

Val

Gly

dly

Gly

Leu

185

Pro

Ser

Arg

Val

Glu

265

Glu

Ser
Leu
Asp
Ser
90

Leu
Leu
Val
Arg
Pro
170
Gly
Gly
Asn
Val
Arg
250

Ser

Met

Phe

Glu

Ser

75

Gln

Ser

Pro

Cys

Thr

155

Ala

Gly

Trp

Leu

Ile

235

FPhe

Asn

Leu

Pro

Arg

€0

Val

ser

Pro

Glu

Phe

140

Glu

Arg

Axyg

Hig

Pro

229

Asn

His

Phe

Thr

Gln

45

Leu

Ile

Asn

Ser

Asp

125

Lys

Glu

Arg

Gly

Gly

205

Ala

Glu

Thr

Asn
285

Gly

Leu

Asn

Phe

Lys

iiq

Thr

Pro

Lys

Pro

Thr

150

Pro

Lys

Ile

Leu

Ala

270

Gly

Gln

Ala

Leu

Ser

o5

Ala

Thr

Gly

Thr

Met

175

Arg

Ser

dlu

Asn

Qly
255

Tyr

Thr

Leu

Glu

Ser

80 -

Gin

Thr

Gilu

Thr

Lys

160

Arg

Arg

Cys

Arg

Ile

240

Agp

Gly

Phe



Glu

Pro

305

Phe

Asp

Val

Leu

385

Gly

Asn

Serxr

Phe

Asp

‘465

Ile

Glu

Leu

Arg

Tyr

250

Gly

Leu

val

Leu

Met

370

Glu

Leu

Phe

Leu

Thr

450

Phe

Arg

Tyx

Leu

Glu

Ile

Gly

Thr

Phe

Phe

355

Arg

Val

Asp

Arg

Gly

435

Pro

Pro

Ser

Pro

Lys

515

Pro

Arg

Arg

Gln

Ile

340

Leu

Lys

Val

Gly

Gln

420

Ser

Glu

Arg

Leu

Pro

500

Asn

Lys

His

Gln

Asp

325

Ile

Lys

Ser

Ser

Ile

405

Tyxr

Pro

Gly

Trp

Ile

485

Ala

Tyr

Ser

Lys

Asp

310

Gly

Asp

Leu

Leu

Gly

350

Arg

Glu

Leu

Ile

Gly

470

Arg

Asp

Asp

Thr

Val

295

Gly

Val

Asp

Tyr

Tyr

375

Cys

Leu

Asn

His

Tyr

455

Asp

Thr

Pro

Gln

Val

Leu

Trp

Ser

Asp

360

Gly

Thr

Arg

Arg

Phe

440

Phe

Gly

Ser

Phe

520

Glu

Tyr

Ile

Arg

Asp

345

Gly

Phe

Tle

Arg

Thr

425

Ala

Lys

Glu

Gly

Glu

505

Arg

Gly

Val

Ala

Leu

330

Glu

Trp

Phe

Asp

Arg

410

Gly

Gly

Leu

Asp

Trp

420

His

Tyr

Gly

Phe

Asp

315

Axg

Tle

Thy

Trp

Met

385

Gln

His

Trp

Val

Lys

475

Phe

Met

Leu

Arg

Leu
300

AsD

Asn

Pro

Glu

Lys

380

Leu

Tyr

Ile

His

Ser

460

Arg

Asp

Tyr

Leu

Arg

Rsp

Tyr

Leu

Ala

Pro

365

Gln

Gln

Tyr

Leu

Cys

445

Ala

Asp

Gly

Ala

Glu

525

Asn

His

Leu

Arg

Arg

350

Fhe

Pro

Ala

Thr

Val

430Q

Ser

Gln

Leu

Thr

Pro

510

Asn

Gln

Phe

Arg

Pro

338

Asp

Ala

Gly

Val

Met

415

Gln

Trp

Asn

Asn

Gln

495

Lys

Pro

Gly

Pro

Thr

320

Asp

Gly

Phe

Thr

Tyr

400

Pro

Txrp

Cys

Gly

Tyr

480

Gln

Tyr

Tyr

Ser



530

Asp Gly Arg Ser Ser Ala Val Arg Gly Lys

545

535

550

555

Pro Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu

<210> 14
«21l>
<212
«213>

DNA
220>
«223>

<400> 14
atgetgaaga

aatgeccctge
agegcbcteg
gecgaggtygy
agccageggyg
coocgegcoes
gacttegtgt
tgctteaaac
accaaggtgg
ttgagtgcac
tgecoctgecag
ctgccracceca
aacatcaacc
gacgcctttg
ttocogagaga
ttectagace
cgtaccttec
tttatcatcg
tacgatgget
tggaagcaac

gtgtatggge

1722

565

agcagtetge
tgctectett
atggcgacece
agctggageg
ggagggtgec
tgctecageo
tgccggagga
caggtaccag
ctgaggagtc
gggagcgeet
gctggeacgyg
aggagcgcct
atgagttcga
tggtetgega
tgctgaccaa
acttececacce
tcacccagga
acgacgcgga
ggacagagcec
caggcacact

tggacggcat

Artificial Sequence

agggctigtyg
cttetggacy
cgccagecete
geagcgtyggg

caccgeggce

actgtecect

caccacagag
gatgctggag
ctecggteegy
gggaggcegy
geccagctge
ggtacccagy
cctgetggat
atecaattte
tggcacctte
tggtggoegt
tggtgtctece
ggagatccct
cttegeettce
ggaggtggtyg

ccgectgege

570

Nucleotide sequence of ManII-GnTIII

ctgtggggcg
cgeocageac
accogggaag
ctgcktgeage
ccteecgcee
agcaaggccea
tattttgtge
aaaccttctc
ggtecctgete
ggcactaggce
ggggtgecca

gaggtgcaga

gtgegettec

accgcctacg
gagtacatcce
caggacgget
cgectgegca
gcgegtgatg
catatgcgca
teaggetgea

cgcecgteagt

540

ctatectett
ctggcaggec
tgattcgcct
agatcgggga
agcegegtgt
ccgaadgaact
gcaccaaagc
cagggcggac
ggaggcctat
gcaagtgggt
ctgtggteea
ggcgggttat
atgagectggg
gggagcckeg
gccacaaggt
ggattgecaga
acctgegace
gtgtactgtt
agtcecctgta
ccattgacat

actacaccat

Leu Asp Thr Thr Glu Gly

560

tgtggcetgy
accektcecagte
ggcccaagac
tgcocetateg
gectgtgace
gecacegggtyg
tggeggtgtyg
agaggagaag
geggeatgtg
tgagtgtatyg
gtattccaac
caacgccatc
cgatgtitgtg
gecgectocaag
gctetacgte
cgactaccty
tgatgacgte
cctecaagete
tggtttettt
gctgcagget

geccaacttt

60

120

180

240

aoo

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260



A,

cgacagtatg
cacttcgegy
gtgteggece
aattacatcc
ceteectgeay
cagttecget
cgceggaacc

gagggeccgyg

<210>
<21l1>
<212>
<213>

15
573
PRT

<220»
223>
<400> 15
Met Leu Lys
1

Phe Val

Pro

Ala

Leu
50

Ser

Leu Glu

65

Arg

Sar Gln

Val Pro Val

Glu
115

Ala Thr

Glu
130

Thr Tyx

Ala

Gly

Thr

Arg

agaaceogcac
getggecactyg
agaatggtga
gaagettgat
accccagtga
acttgctcga
agggctcaga

aacagaaact

Lys Gln Se

Asgn Al

Trp
20

Axrg Pro

Arg Glu

Gln Arg

70

Gly Arg

a5

‘Thr Al

100

Pro

Leu

Glu

Phe Val

Pro

Val

Gly

Val

is Arg

Arg

cggecacakbe
ctectggtge
ctteccecyge
tcgractggg
acacatgtat
aaatcectac
cggaaggtca

gatctctgaa

Artificial Sequence

r Ala Gly Leu

a Leu Leu

val
40

Ser

Ile
58

Arg

Leu Leu

Pro Thr

a Pro Leu

Val
120

Thr
135

Lys

Leu

Ala

AsDp

-8-
ctagtgcagt
ttcacacceg
tagggtgact
ggatggticg
getectaagt
cgggagccca
tctgetgtea

gaggacctgt

Val Leu
10

Leu Phe

25

Ser Ala Leu

Leu Ala Gln

Gln Ile

75

Gln

Ala
80

Pro

Leu Gln Pro

105

Phe Val

Ala Gly Gly

ggtetctegg
agggcatcta
acgaggacaa
acggcacgca
acctgcteaa
agagcactgt
ggggcaagtt

ag

Amino acid sequence of ManII-GnTIIT fusion

Trp Gly Ala

Thr
30

Fhe Trp

Gly Asp
45

Asp

Asp Ala Glu

60

Gly Asp Ala

Pro Ala Gln

Pro
110

Leu Ser

Pro Glu

125

Leu

val Phe

1490

Cys

cagoccoeocty
cttcaaacte
gagggaccte
goaggagtac
gaactatgac
agagggtgag

ggatacaacyg

Ile
15

Leu
Arg Pro
Pro Ala
Glu

Val

Ser
80

Leu

Pro
95

Arg
Ser Lys
Thr

Asp

Lys Pro

1320
1380
1440
1500
1568
1620
1680

1722



Gly

145

Thr

Met

Arg

Ser

Glu

225

Asn

Gly

Tyr

Thx

Phe

305

Pro

Asp

Ala

Gly
385

Thr

Lys

Cys

2190

Arg

Ile

Asp

aly

Phe

290

Pro

Thr

Asp

Gly

Phe
37¢

Thr

Arg

Val

His

Lys

185

Gly

Leu

Asn

Val

Glu

275

Glu

Pro

Phe

ABp

val

355

Leu

Met

Ala

Val

180

Trp

Val

Val

val
260

Fro

Tyr

Gly

Leu

Val

340

Leu

Met

Glu

Leu

Glu

165

Leu

val

Pro

Pro

Gliu

245

Asp

Arg

Ile

Gly

Thr

325

Phe

Fhe

Arg

val

Glu

150

aly

Ser

Glu

Thr

Arg

230

Phe

Ala

Pro

Arg

Axg

310

Gln

Ile

Leu

Lys

Val
3580

Lys

Ser

Ala

Cys

Val

215

Glu

Asp

Phe

Len

His

285

Gln

Asp

Ile

Lys

Ser
375

Sex

Pro

Ser

Arg

Val

200

Val

Val

Leu

Val

Lys

280

Lys

Asp

aly

Asp

Leu

360

Len

aly

Ser

val

Glu

185

Cys

Gln

Pro

Leu

Val

265

Phe

Val

Gly

Val

Asp

345

Tyr

cys

Pro

Arg

170

Arg

Leu

Tyr

Arg

Asp
250

Cys

Arg

Leu

Trp

Ser

330

Ala

Asp

Gly

Thr

Gly

155

Gly

Leu

Pro

Ser

Arg

235

Val

Glu

Glu

Tyx

Ile

315

Arg

Asp

Gly

Phe

Ile
395

Arg

Pro

Gly

Gly

Asn

220

Val

Arg

Ser

Met

Val

300

Ala

Leu

Glu

Trp

Phe
380

Asp

Thr

ala

Cly

Trp

205

Leu

Ile

Phe

Asn

Leu

285

Phe

Asp

Arg

Ile

Thr

165

Trp

Meat

Glu

Arg

Arg

18¢

Pro

Asn

His

Phe

270

Thr

Leu

Asp

Asn

Pro

350

Glu

Lys

Len

Glu

Arg

175

Gly

Gly

Thr

Ala

Glu

255

Thr

Asn

Asp

Leu

335

Ala

Pro

Gln

Gln

Lys

160

Pro

Thr

Pro

Lys

Ile

240

Leu

Alz

Gly

Leu
320

Arg

Phe

Pro

Ala
400



Val

Met

Gln

Trp

Asn

465

Asn

Gln

Lys

Pro

Gly

545

Glu

Tyr

Pro

Trp

Cys

450

Gly

TyY

Gln

Tyr

Tyx

530

Ser

Gly

<210>
<211i>
<212>

<213>

<220>
<223>

<400>

Gly

Asn

Ser

435

Phe

Asp

Ile

Glu

Leu

515

Arg

ABD

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

-10-

Gly Ile Arg Leu Arg

Gln

Ser

@lu

Arg

470

Leu

Pro

Asn

Lys

Ser

550

Lys

Tyr Glu

Pro Leu
440

Gly Ile
455

Trp Gly

Ile Arg

Ala Asp

Tyr Asp
520

Ser Thr
535

Ser Ala

Leu Ile

GalT amino acid sequence

1e

Met Arg Leu Arg Glu Pro Leu Leu

1

s

Ala Ser Leu Gln Arg Ala Cys Arg

20

410

Asn Arg
425

His Phe

Tyr Phe

Asp Tyr

Thr Gly

4390

Pro Ser

505

Gln Phe

val @lu

Val Arg

Ser Giu
570

Arg

Thr

Ala

Lys

Glu

475

Gly

Glu

Arg

Gly

Gly

555

Glu

Arg

Gly

Gly

Leu

460

Asp

Irp

His

Gly
540

Lys

Asp

from pBlueGalT

@ln

His

Trp

445

Val

Lys

Phe

Met

Leu

525

Arg

Leu

Leu

Tyr

Ile

430

His

Ser

Arg

Asp

Tyr

S10

Leu

Arg

Asp

415

Leu

Cys

Ala

aAsp

Gly

495

Ala

Glu

Asn

Thr

Thr

Val

Ser

Gln

Leu

480

Thr

Pro

Asn

Gln

Thr
560

Ser Gly Ser Ala Ala Met Pro Gly

10

15

Leu Leu Val Ala Val Cys Ala Leu

25

30



Asn

65

Gly

Gly

Asn

Ala

Fhe

145

Val

Lys

YT
Ala

2258

Tyr

Met

Leu
Leu
50

Ser
Ala
Gly
Leu
Cys
130
Asn
Lys
val
Trp
Gly
210
Lys
Thr

ABN

Asp

Gly

353

Pro

Ala

Arg

Asp

Thr

115

Pro

Met

Met

Ala

Leun

195

Ile

Leu

Cys

Ala

Lys
275

val

Gln

Ala

Pro

Sexr

100

Ser

Glu

Pro

Gly

Ile
180

Tyr

Leu

Phe

260

Phe

Thr

Leu

Ala

Pro

85

Ser

Val

Glu

Val

Gly

165

Ile

Tyr

val

Asn

Val

245

Arg

Gly

Leu

val

Ile

70

Pro

Pro

Pro

Serx

Asp

150

Arg

Ile

Leu

Ile

Val

2390

Phe

Cys

Phe

Val

Gly

55

Gly

Pro

Val

Val

Pro

135

Leu

Tyr

Pro

Asn

215

Gly

Ser

Phe

Ser

Tyr

40

Val

Gln

Leu

val

Pro

120

Leu

Glu

Ala

Phe

Pro

200

Gln

Phe

Asp

Sar

Leu
280

Tyr

Ser

Ser

Gly

Asp

10%

His

Leu

Leu

Pro

Arg

185

Val

Ala

Gln

Val

Gln

265

Pro

-11-

Leu

Thr

Ser

Ala

90

Ser

Thr

Val

val

Arg

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

Len

60

Glu

Ser

Pro

Ala

Pro

140

Lys

Cys

Gin

Arg

Thr

220

Leu

Ile

His

Gln

Arg

45

Gln

Leu

Gln

Gly

Leu

125

Met

Gln

Val

Glu

Gin

205

Ile

Lys

Pro

Tle

Tyx
2835

Asp

Gly

Arg

Pro

Pro

11¢

Ser

Leu

Aszn

Ser

His

190

Gin

Phe

Asp

Met

Ser

270

Phe

Leu

Gly

Thr

Arg

95

Ala

Leu

Ile

Pro

Pro

175

Leu

Leu

Asn

Asn
255

Val

ely

Ser
Ser
Gly
80

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

Ala

Gly



Val Ser
290

Ala

Asn Asn

305

Tyr

Leu Val Phe

Arg Cys

Pro Gln Arg

355

Asp Gly Leu

370

Pro Lieu

385

<210> 17
<211>
212>

<213>

DNA
<400> 17

atgaagttaa
tegetetacc
ggeteattee
ttgctagetyg
gagtctgtgy
catettetyge
caaagtggaa
gacaatccag
tgggacacty
ttgaagactt
ctaaagectga
aagtggtggy
ggtcagcttg

tttgecttaa

Leu Ser

Trp Gly

Gly
325

Arg

Met Ile

340

Phe Asp

Azn Ser

Lys

Trp

310

Met

Arg

Arg

Leu

Gln

295

Gly

Sexr

His

Ile

Thr

Gln

Gly

Ile

Ser

ala

360

Tyr

Phe

Glu

Ser

Arg

3458

His

G1ln

A12-

Leu Thr

Asp Asp

315

Arg Pro

330

Asp Lys

Thr

Lys

Val Leu

Ile
300

Asn

Asp Ile

Asn Ala
Asn

bys

Thx
365

Glu

Asp Val

Gly

Phe

val

Glu

350

Met

Gln

Phe

Asn

val.

335

Pro

Len

Arg

Pro

Arg

320

Gly

Asn

Ser

Tyr

Tyr

3435

Homo

Gln

Ile

375

Thr Val

350

sapiens

gecgecagtt
tgatgctgga
cteagggeeca
agaataatga
aggatggtcc
ccteacaatt
gtcacaattc
atggtggagt
aaccecttca
tcaatgacta
aagaagactc
atattataga
aaattgtgac

ttgatcaact

cacegtgtte
cocggggteac
goteteaatg
gatcatctca
gaaaaéttca
atcectctea
agatgtgcag
ttggaagcaa
agtectttgtg
ctttagagac
acggaggaag
tattcagaag
aggtggctgg

aattgaagga

Ile Gly

385

Asp

ggcagtgega
ttagactace
ttgcaagaaa
aatattagag
caaagcaatt
gttgacactg
atgttggatg
ggatttgaca
gtgecteatt
aagactcagt
tttatttagt
aaggatgctg
gttatgectyg

catcagtggce

380

Thr Pro

tettetgtat
ccaggaacca
aaatagacca
actcagtcat
tcagocaagy
cagactgtet
tttacagtct
ttacttatga
ccocataacga
atatttttaa
ctgagatctc
ttaazagttt
atgaagctac

tggaaaataa

Ser

ggtgattttc
gogecgcgag
tttggagegt
caatttgagt
tgctggetea
gtttgettiea
aatttcttit
atctaatgaa
ceceaggttag
taacatggte
ttacctttea
aatagaaaat
toccacattat

tataggagtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840



aaacctcggt
ctaaaccgty
cactttgcac
gtcacagata
ggacctgate
gogttgtecet
cggatgctac
getccactag
aattatcage
tttggaactt
aagggccadgt
gaktcattact
atggaatcte
aaatacaaga
aggaatttgg
gttgtggatt
aattctgeat
accttcetgg
ataaggctga
atctegttgy
aaacctgtég
gocctatgaga
ttggaatcag
gaagatagcg
gagaactoct
aaagaagatg
aaaagagaca
tacacaacac
ttttttgacc
tectgtggaag

aaaatttett

ceggctgggce
ctggactitc
tgeataaaac
ttttatgeca
ctaaaatatyg
ggggagtcoc
tagatcagta
gagatgattt
agctttttga
tatcagattt
cgatgttece
ggagtggcta
atttaagggc
taaataaatt
gactgtttca
atggtaccag
ttettettat
agatggattt
gtgcggageoc
tcteagtecta
aagttcaagt
tetectttteg
caagttcaaa
gaattttcac
ttgttttact
gtaaacacca
aaagtggtgc
cgeoctitgt
atgttactca
tttccaatat

ctgatataaa

tattgatecc
tcacatgett
attggagttt
catgatgeec
ctgecagttt
cccagaaaca
ccgaaagaag
ccgctactgt
ttatatgaat
ttttgatgeg
tgttttaagt
ttttacatece
tgctgaaatt
tcteteateca
acatcatgat
acttttteat
tttgaaggac
gaaacaaaaa
aaggtacctt
tgtgagttec
cagcgeagtt
agcacatata
ttcacattta
cataaagaat
teggtttgat
tgaagtaaat
ctacctctte
cagagtgaca
tagagtccga
tgtggacate

aagccaaaat

-13-
tttggacact
atcecagagag
ttttggagac
ttctacaget
gatttrtaaac
atacatectg
tcaaagettt
gaatacacgg
tctecagteca
ctggataaag
ggagattttt
agaccctitt
ctttactatt
tcactttaca
gctatcacag
tegttaatgg
aaactcacat
tcacaagatt
gtggtctata
ccgacagtygc
tgggatacag
cogecattgg
gctgattatg
atgataaata
caaactggac
gtgecaatttt
ttacctgatg
catggaagga
ctataccaca
cgaazagtat

agattttata

caccaacaat
ttcattatgc
agaattggga
atgacatccc
gtcttectagg
gaaatgtceca
ttcgtaccaa
aatgggattt
agtttaaagt
cagatgaaac
tcacttatge
acanacgaat
tcgeectgag
cggeactgac
gaactgcaaa
ttttggagaa
acgactctta
ctectgocaca
atcctttaga
aagtgttcte
caaatactat
gactgaaagt
tettgtataa
ctgaagaagg
ttatgaagea
catggtatgg
gtaatgccaa
tttattcgga
tacagggaat
ataaccgtga

ctgacctaaa

ggcttatctt
agttaaaaaa
tetgggatct
tcacacttgt
aggcagattt
aagcagggct
agttctectg
acagtttaag
taagatacag
teagagagac
cgatcgagat
ggacagaatc
acaagctcac
agaagccaga
agactgggtg
gataattgga
cteteoetgat
aaaaaatata
acaagacecga
tgctteagga
ttecagaaaca
gtataagatt
gaataaagta
tataacacta
aatgatgact
aaccacaatt
gecettatgtt
agtgacttgc
agaaggacay
gattgcaatg

tgggtaccag

800

960

1020

ic8ao0

1140

1200

1280

1320

1380

1440

1500

1560

162¢

1680

1740

18060

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



attcaaccta
acaatggect
ggggtttcga
gatgataatc
cgaatactac
tatcctteote
gcaaataagt
tetttgectt
gggcactcca
agcaaaggca
ttaaacaagt
ccegygcacte
atccagttga

<210> 18

<211>
<212>
<213>

PRT

<400> 18

Met Lys Leu

1

Val val Ile

Tyr Pro Arg

35

Sexr Met Leu

50

Asn Asn Glu

65

Glu Ser Val

Gly Ala Gly

1144

Homo

gaatgacact
atatccecagga
gtttgaatag
gtggacttga
tagaaaaaag
tecttageca
tcttotecace
gtgacattca
atgaggcage
cagggctgtt
ttattgtega

agaatataag

ggtga

sapiens

Ser

Phe Ser

20

Asn

Gln Glu

Ile

Glu
85

Ser
100

Arg Gln

Leu

Pro Arg

Lys

Ile Ser
70

Asp Gly

His Leu

gagcaaatty
tgccaaacat
tggtcagatt
gcaaggtatc
aagtgctgtt
cataacttet
tacccttgag
tctggttaat
cttgatacte
ttgttctact
aagtctcaca

tgagatcaac

Phe Thr

Tyr Leu

Arg Glu

40

Ile Asp

55

Asn Ile

Pro Lys

Leu Pro

-14-
cctettcaag
cgtttgacac
gaagttatea
caggataaca
aatacggaag
tctcteoatga
ctgcaaggtyg
ttgagaacaa
cacagaaaag
actcagggaa
ccttcétcac

ttgagtccaa

val phe Gly

10

Met
25

Leu Asp

Gly Ser Phe

Leu Glu

Ser
75

Arg Asp

Ser Ser Gln

S0

S8er Gln Leu

105

caaatgtcta
tgckctetge
tggatcgaay
agattacagc
aagaazagaa
atcatcecagt
aattctetec
tacagtcaaa
ggtttgattg
agatattggt
tatcettgat

tggaaatcag

Ser Ala

Arg Gly

30

Gln
45

Pro

Arg Len

60
val Ile
Asn

Ser

Ser Leu

Ile

His

Gly

Leu

Asn

Phe

Ser
110

tcecatgace
tocagtcttta
actcatgeaa
taatctattt
gtcggtcagt
cattecaatg
attacagtca
gytgggcaat
teggttctet
acagaaactt
gecattcacct

cacatteccega

Phe
15

Cys
Leu Asp
Gln

Leu

Ala Glu

Ser
80

Leu

Ser Gln

95

Val Asp

2760

2820

2880

2540

31000

3060

3120

3180

3240

3300

3360

3420

3435



Thr

val

Gly
145

Trp

Asp

Gln

Ile

225

Gly

Thr

Trp

ABD

Gly

305

His

Asp

Ala

Gln
130

Gly

Asp

Pro

Lys

210

Ile

Gln

Pro

Leu

Pro

280

Leu

Phe

Leu

Asp

115~

Met

Val

Thr

Gly

Ile

195

Bhe

Asp

Leu

Glu

275

Phe

Ser

Ala

Gly

Cys

Leu

Trp

Giu

Trp

180

Phe

Ile

Ile

Glu

Tyr

280

Asn

Gly

His

Len

Ser
340

Leu

Asp

Lys

Pro

165

Lew

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

Thr

Ala

TyY
135

Gly

Gln

Thr

Met

@lu

215

Lys

Thr

Leu

Gly

Pro

295

Ile

Thr

Asp

Ser
120

Sexr

Phe

Val

Phe

Val

200

Ile

Asp

Gly

Ile

Val

280

Thr

Gln

Leu

Ile

Gln

Len

Asp

Phe

Asn

185

Leu

Ser

Ala

Gly

Asp

265

Lys

Met

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

Leu

Leu

Lys

235

Val

Leu

Arg

Tyr

His

315

Phe

Ser

Phe
140

Tyr

Pro

Phe

Lys

Ser

220

Ser

Met

Ile

Ser

Leu

300

Tyr

Trp

Met

His
125

Asp
Glu
His
Arg
Glu
205
Lys
Leu
Pro
Glu
Gly
285
Leu
bla

Arg

Met

Asn

Asn

Ser

Ser

Asp

15¢

Asp

Trp

Ile

Asp

Gly

270

Trp

Asn

Val

Gln

Pro
3590

Sear

Pro

Asn

His

175

Lys

Ser

Trp

Glu

Glu

255

Ala

Arg

Lys

Asn

335

bPhe

Asp

Asp

Glu

160

Asn

Thr

Arg

Rsp

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

Arg

Lys

Met

Tyr Asp
355

Phe Asp
370

Val Pro

Met Leu

Vval Leu

Glu Trp

435

Asn Ser
450

Asp Phe

Gly Gln

Asp Arg

Tyr Lys

515

Ile Leu

530

Lys Phe

Asn Leu

Asp Trp

Val Leu
5os

Ile

Phe

Pro

Leu

Leu

420

Asp

Gln

Phe

Ser

Asp

500

Arg

Tyr

Leu

Gly

Val

58¢

Glu

Pro

Lys

Glu

Asp

405

Ala

Lieu

Ser

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

Ile

Thr

Leu

375

Ile

Tyr

Leu

Phe

Phe
455

Leu

Pro

Tyr

Axrg

Ala

535

Ser

Gln

Asp

Ile

cys

360

Pro

His

Arg

Gly

Lys

440

Lys

Asp

Val

Trp

Ile

520

Leu

Leu

His

Tyxr

Gly
600

Gly

Gly

Pro

Lys

Asp

425

Asn

Val

Lys

Leu

Ser

505

Met

Arg

His

Gly
585

Asn

-16-

Pro

Gly

Gly

Lys

410

Asp

Tyr

Lys

Ala

Ser

450

Gly

alu

Gln

Thr

Asp

570

Thr

Ser

Asp

Arg

Asn

395

Ser

Phe

Gln

Ile

Asp

475

Gly

TYx

Ser

Ala

Ala

555

Ala

Arg

ala

Pro

Phe

380

Val

Lys

Arg

Gln

Gln

460

Glu

Asp

Phe

His

His

540

Len

Ile

Leu

Phe

Lys

365

Gly

Gln

Leu

Tyr

Leu

445

Phe

Thr

Phe

Thr

Leu

525

Lys

Thr

Thr

Phe

Len
605

Ile

Cys

Ser

Fhe

Cys

430

Phe

Gly

Gln

Phe

Ser

510

Arg

Glu

Gly

Hig

590

Leu

Cys

Pro

Arg

Arg

415

Glu

Asp

Thr

Arg

Thr

495

Arg

Ala

Lys

Ala

Thr

575

Ser

Ile

Cys

Trp

Ala

400

Thr

Tyxr

Leu

Asp

480

Tyr

Pro

Ala

Ile

Arg

560

Ala

Leu

Leu



Vst

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

Lys

Lys

Asp

610

Asp

Arg

Gin

Gln

Val

690

Phe

Glu

Asn

Asp

770

Arg

Pro

Ile

Lys

Leu

Leu

Asp

Val

675

Trp

Axryg

Ser

Lys

Glu

755

Gln

His

Asp

B35

Leu

Lys

Ser

Arg

660

Phe

As=p

Ala

Ala

val

740

Glu

Thr

Glu

Lys

vVal

820

Ser

Thr Tyr Asp

Gln

Ala

645

Ile

Sex

Thxr

Sexr

725

Glu

Gly

aly

val

Sexr
805

Tyr

Glu

Lys

630

Glu

Ser

Ala

Ala

Ile

710

Ser

Asp

Ile

Leu

Asn

790

Gly

Thr

Val

615

Ser

Pro

Leu

Ser

Asn

695

Pro

Asn

Ser

Thr

Met

775

val

Ala

Thr

Thr

Ser

Gln

ATy

val

Gly

680

Thr

Pro

Ser

Aly

Leu

760

Lye

Gln

Tyr

Pro

Cys
840

Tyr

Asp

Ser

665

Liys

Ile

Leu

His

Tle

745

Glu

Gln

Phe

Leu

Pro

825

Fhe

-17-

Ser

Ser

Lieu

650

Val

Pro

Ser

Gly

Leu

730

Phe

Asn

Met

Ser

Phe

B10

Phe

Phe

Pro

Leu

635

Val

Tyx

val

Glu

Leu

7158

Ala

Thr

Ser

Met

Txp

795

Leu

Val

Asp

Asp

620

Pro

Val

Val

Glu

Thr

700

Lys

Asp

Ile

Phe

Thr

780

Pro

Arg

His

Thr

Gln

TYY

Ser

Val

€685

Ala

Val

Tyr

Lys

Val

765

Lys

Gly

Asp

val

Val
845

Phe

Lys

Asn

Sar

670

Gln

Tyr

Tyr

val

Asn

750

Len

Glu

Thr

Gly

Thr

830

Thr

Leu

Asn

Pro

655

Pro

Val

Glu

Lys

Leu

735

Met

Leu

Asp

Thr

Asn
815

Glu

Ile

640

Lewu

Thr

Ser

Ile

Ile
720

Tyr

Ile

Arg

Gly

Ile

800

Ala

Gly

Arg



-18-

Val Arg Leu Tyr His Ile Gln Gly Ile Glu Gly @ln Ser Val Glu Val
850 855 860

Ser Asn Ile Val Asp Ile Arg Lys Val Tyr Asn Arg Glu Ile Ala Met
865 B70 875 880

Lys Ile Ser Ser 4sp Ile Lys Ser Gln Asn Arg Phe Tyr Thr Asp Leu
885 8390 895

Asn Gly Tyr Gln Ile Gln Pro Arg Met Thr Leu Ser Lys Leu Pro Leu
900 205 310

Gln Ala Asn Val Tyr Pro Met Thr Thr Met Ala Tyr Ile Gln Asp Ala
915 520 925

Lys His Arg Leu Thr Leu Leu Ser Ala Gln Ser Leu Gly Val Ber Ser
8930 935 940

Leu Asn Ser Gly Gln Ile Glu Val Jle Met Asp Arg Arg Leu Met Gln
945 950 9585 260

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

Ala Asn Leu Phe Arg Ile Leu Leu Glu Lys Arg Ser Ala Val Asn Thr
980 985 850

@lu Glu Glu Lys Lys S8er Val Ser Tyr Pro Ser Leu Leu Ser His Ile
995 1000 1005

Thr Ser Ser Leu Met Asn Him 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
1655 1060 1065

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

Thr Gly Leu Phe Cys Ser Thr Thr ¢ln Gly Lys Ile Leu Val Gln
1085 1080 1085



-19-

Lys Leu Leu Asn Lys Phe Ile Val Glu Ser Leu Thr Pro¢ Ser Sexr

1108

1105

1110

Leu Ser Leu Met His Ser Pro Pro Gly Thr Gln Asn Ile Ser Glu

1115

1120

1125

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

1130

Arg

13
1116
DNA

<210>
<21i>
«212>
<213>

<2205
<223>

<400> 19
atgaagttaa

tecgektetace
ggcteottec
ttéctagctg
gagtctgtgg
ccegectgec
cctygtggace
gccoceaggy
caggagcacc
gactatggca
ctcaatgtty
gacgtggacc
cacatttceg
ggtgtctetg
tggggctgag
atatctegec
aaaaatgaac

tetgatggtt

gcogecagtt
tgatgcetgga
ctcagggceca
agaataatga
aggatggtec
ctgaggagtc
tggagctegt
actgcgtcetce
tcaagtactyg
tctatgttat
gctticaaga
tecattccaat
ttgcaatgga
ctctaagtaa
gaggagaaga
caaatgcetgt
ccaatcectea

tgaactcact

1135

Artificial ‘Sequence

caccgtgtte
ccggggteac
gctcteaatg
gatcatctea
gaaaagttea
cocgetgett
ggcaaagcag
tccteacaag
gctatattat
caaccaggey
agccttgaag
gaatgaccat
taagtttgga
acaacagttt
tgatgacatt
ggtcgggagy
gaggtttgac

cacctaccag

Nucleotide sequence of ManII-GalT

ggcagtgoga
ttagactacc
ttgcaagaaa
aatattagag
caaagcaatt
gtgggcccea
aacccaaatg
gtggccatea
ttgcacccag
ggagacacta
gactatgact
aatgcgtaca
ttecagectac
ctaaccatca
tttaacagat
tgtcgeatga
cgaattgcac

gtgectggaty

1140

tettotgtgt
coaggaacce
aaatagacca
actcagtcat
tcagccaagg
tgctgattga
tgaagatggy
tcattceatt
tcetgeageg
tattcaateg
acacctgett
ggtgttttte
cttatgtteca
atggatttee
tagtttttag
tcogecacte
acacaaagga

tacagagata

ggtgatttte
gogeegogag
tttggagegqt
caatttgagt
tgetggetcea
gtttaacatg
cggecgetat
ccgcaacedg
ccagecagetg
tgcetaagete
tgtgtttagt
acagccacgg
gtattttgga
taataattat
aggcatgtot
aagagacaaa
gacaatgctc

ccecaktgtat

a0

120

180

240

300

360

420

480

540

€00

660

720

780

840

900

960

1020

1080



-20-

acccaaatea cadiggacat c¢gggacaceg agctag 1118
<210> 20

<211> 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 3c

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

Ser Met Leu Gln Glu Lys Ile Asp His Leu Glu Arg Leu Leu Ala Glu
50 58 60

Azn Asn Glu Ile Ile Ser Asn Ile Arg Asp Ser vVal Ile Asn lLeu Ser

Glu Ser val Glu Asp Gly Pro Lys Ser Ser Gln Ser Asn Phe Ser Gln
BE 90 85

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
115 120 125

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 Trp Leu Tyr Tyr Leu His Pro Val Leu Gln
165 170 175

Arg Gln Glr Leu Asp Tyr Gly Ile Tyr Val Ile Asn Gln Ala Gly Asp
180 188 150

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



Lieu

Ile

225

Hiz

Gln

Ile

Asp

Asn

305

Lys

Glu

Asp

Thr

Lys

219

Pro

Ile

Tyr

Asn

Ile

280

Ala

Asn

Thr

Val

Pro
370

195

Asp

Met

Ser

Phe

Gly

275

Phe

val

Glu

Met

Gln

55

Ser

Tyr

Asn

val

Gly

260

Phe

Asn

val

Pro

Len

340

Arg

Asp

Asp

Ala

245

Gly

Pro

Arg

Gly

Asn

325

Ser

Tyr

Tyr

His

230

Met

Val

Asn

Leu

Arg

310

Pro

Asp

Pro

Thr

215

Asn

Asp

Ser

Asn

Val

295

Cys

Gln

Gly

Leu

200

Cys

Ala

Lys

Ala

Tyx

280

Phe

Arg

Leu

Tyr
360

Phe

Phe

Leu
265

Txp

Arg

Met

Phe

Asn

345

Thy

21-

Val

Arg

Gly

250

Ser

aly

Gly

Ile

Asp

i3c

Ser

Gln

Phe

Cys

235

Phe

Lys

Trp

Met

Arg

315

Arg

Leu

Ile

Ser

220

FPhe

Sexr

Gln

Gly

Ser

300

His

Ile

Thr

Thr

205

Asp Val Asp Leu

Ser Gln

Leu Pro

Gln Phe
270

Gly Glu
285

Ile Ser

Ser Arg

Ala His

Tyr Gln

350

Val Asp
365

Pro

Tyr

255

Leu

Asp

Arg

Asp

Thr

335

Val

Ile

Arg

240

val

Thr

Asp

Pro

Lys

320

Lys

Leu

Gly



il

-20-

acceaaatca cagtggacat cgggacaccg agctag 1116
<210> 20

<211> 371

<212> PRT

«213> Artificial Sequence

<2205
«223> Amino acid seguence 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 Pro Gln Gly Gln Leu
35 490 45

Ser Met Leu Gln Glu Lys Ile Asp His Leu Glu Arg Leu Leu Ala Glu

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

Glu Ser Val Glu Asp Gly Pro Lys Ser Ser Gln Ser Asn Phe Ser Gln
85 20 85

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

Pro Met Leu Ile @lu Phe Asn Met Pro Val Asp Leu Glu Leu Val Ala
115 120 125

Lys Glan 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 Trp Leu Tyr Tyr Leu His Pro Val Leu Gln
165 170 1758

Arg Gln Gln Leu Asp Tyr Gly Ile Tyr Val Ile Asn Gln Ala Gly Asp
180 185 190

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



e

Leu

Tle

225

His

Gln

Ile

Asp

Asn

305

Lys

Glu

Asp

Thr

Lys

210

Prao

Ile

Tyr

Asn

Ile

280

Ala

Asn

Thr

val

Pro
370

195

Asp

Met

Ser

FPhe

Gly

275

Phe

Val

Glu

Met

Gln
355

Ser’

Tyr

Asn

val

Gly

260

Phe

Asn

val

Pro

Leu

340

Arg

Asp

Asp

Ala

245

Gly

Pro

Arg

Gly

Asn

325

Ser

Tyr

Tyr

His

230

Met

Val

Asn

Leuw

Arg

310

Pro

Asp

Pro

Thr
215

Agn

Asp

Ser

Asn

Val

2895

Cys

Gln

Gly

Leu

200

Cys

Ala

Lys

Ala

Tyr

2B0

Phe

Arg

Arg

Leu

360

Phe

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

Ser

220

Phe

Ser

Gln

Gly

Ser

300

His

Ile

Thr

Thx

205

Asp

Ser

Leu

Gln

Gly

285

Ile

Ser

Ala

Tyr

Val
365

Val

Gln

Pro

Phe

270

Glu

Ser

Arg

Hig

Gln

350

Asp

ABD

Pro

Tyr

255

Leu

Agp

Arg

Asp

Thr

335

Val

Ile

Leu

Arg

240

Val

Thr

Asp

Pro

Lys

320

Liys

Len

Gly



