- Figure 1

1/43

z20%.0

1860.6

Mass (m/z)

1479.8

12594

999.0



Figure 2

1851

2/43

1'.

1810
17202

Mass (miz)

12394

i
&
&
l 3
g
€3 arBheh &

fusuequ %

14798



Figure 3

1851

3/43

=]
r
o0
b ot

1257

1486

Mass (m/z)

22010

1960.6

1479.8

12394

N REEN iaffa‘j

fysuoiuf o




Figure 4

4/43

810

1851
824

pre ..

17202

1479.8

1239.4

E R EE R RN
Alsuey] o,

2201.9

Mass (m/z)



5/43

90961

geLL P'6eTL

rd

0’1oz |

1115°13

8ol

Serl

G amnbi4



Figure 6

1664

6/43

ER B8R EBEE & 2
- Kysuauy %

‘Mass (m/2)



Figure7 R

(2
1864

Intersity (%)
2 2

N 12984 1404 17202 tatos T b
Mass (m/z)
(b
. 1480 .
90
o0}
7o)
£w
En.
404
i 1053 1298 ‘ .
) I l 16224009 J
10
; - 5. W, h T )

tase (mfz)



8/43

e Feo  yes

odfi peyoesiq piigdy  edA} pejoesiquou kejdusco

oyNo) Bunossia g
(ovnNoID) suuresoonibifiece-N O

asouueyy @
: esoleesn O

g

._Ao.qu_g suiwesoonbifjese-N O ; .
T esouusiy @ . ﬂ )
. ) o]

OWNOID Bunoeslqy

| g ainbi4



9/43

(uybu) uopeneot0o Apogpuy

0001

Iwo-1o —®

pesIpowun —~—

0
o8
00t

0zL

(%) Aopoy0ih9

6 ainbiy



10/43

(tuyBu) uopeRuUSOUCS ApogRuY

%/V ot 001 000+t
| A

peyiporiun —9

n1us-zn ¢

§

00}

oct

(%) Aiopxoy03in

0} ainbi4



11/43

(jwybu) S_ﬁﬂgn& Apoqnuy
} oL 001 0001

HLuD MM ©
HLYO-CN o

(96} Ki9ix0100AD

L1 einbi



12/43

{1wy/Bri) uoprenuesuco Apoqnue

St ok S

] . A

paypouIn —8—
HiLUD-ZN —4—

8 8 8 8 ®

-—

20UV286.10N| UBYY 00H

2l inbi4



13/43

(ju/Bri) uoReAUBOUD Apogqnuy

ol 3 1] L0
L

Sad

000

ez

pegpolun ——

5

g

00V

Aysueiu) esuessalong) usep

¢l ambiy



14/43

(zr) ssepy -

0022

90861

(znu) ssep
TOTLL §'6IrL veeet 0’665

= - - v )
. o hy

= z
Aytsusuf %

-
a7

. S8rl . ] 001 «

1 eunbiy



Figure 15

15/43

—5-— unmaodified

- M2-GnTIl

1
'}

- ©
e
-~ W
=Y
w 10
~ ]

Aysuaju) esusoseiony) ueep

Antibody concentration (ug/mi)




16/43

-

siouoq

Y
(snobAzowioH)
Ayuyre ybiy

¥ S 4 E
_ B,
.

(sieleo 4,)
Ajapre Jomo

NUSZN m
peyipowN [y

r 0ot

E

KAjjsueiul ooUe980I0N| UBSKY

3
)

- .QOF

~ 006

91 ainbid



17/43

D4 #a0
0L £OF z04
Z-Z0S 1-NHd

Lt ainbi4



18/43

oLgdT

9°0961

() %m_a

TOTLL

gzt

¥egi

Aisusiu) %

aigl

g1 ainbiy



19/43

22010

1960.6

1720.2
Mass (m/z)

1460
1479.8

1239.4

88 8 R 88 8 8 8 8 &
fysuaiuy %

Figure 19



20/43

(1euyBrl) uvopeRUSIUCD Apoquy
ot 8 9 44 Z

(ILLVDZ) 11-82-2051-5HG —*—~

(peypowuN) 82-2051-MHE —a—

00s

002

Ajjlsusiuf vousossiony UL

0z anbid



21/43

(uyB1T) uoRERIBAUOD ApogRUY

qv ot 100 10 L o1 0~

8§ B8 8
(<) s184] ojjoedg

M2 —4—
pegpowun O~ | -

12 aunbig

— —



Figure 22

1810

1648

1485

§28R8B28RS
Aysueiuf %
L=

22/43

1980.6 2201.0

1720.2

Mass (m/z)



23/43

(luyBu) uoprnueouoo Apoqpuy

b oL

001

0001

8328R]L°

(%) fiox01010149

0L

8 3

Q01

PaYIPOWIUN —g—

HLUD-cN —e—

£g ainbiy



24/43

(3 :

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

CCCOTGCTCCAGCCACTETCCCOTAGCARGECCACCGAAGAACTECACCGEETGGACTTC
CACCACAGAGTATTTTIGTGCCCACCAAAGCTGEOACTRTICTECTITS
mmmmmmmnmmmme
YIGGCTGAGOGETCCTCROTCCEAGETCCTECTCOBAGGCCTATGCEGCATETGTTGAGT
C AGGCCCAAGTEGATTGAGTETGTETRCCTG
ECA ; ATTCCRACCTACCC
ACCCAGGGAGCTGCCGAGGCEGETTATCAACGCCATCAACATC
mmmmwmammmmc&mmm
. TTPCACCECCTACGEEGAGCCTCEGCCGCTCAAGTTCCBA
GAGATGCTGACCAATGOCACCTTCOAGTACATCCECCACAAGEGTCCTCTACGTCTTCOTG
GACCACTTCCCACCTEETGECCOTCACGACGGCTGEATTGCAGACGACTACCTGCGTACC
PTCCTCALCCAGRATGE TG TCTCCCECOTECECAACCTECEACCTGATGACGTCTITATC
ATCGACGACCCOGACGAGATCCCTECECATEATERTETGCTE M TCCTCAAGCTCTACGAT
GGCTGAACAGAGCCCT ICECOTTCCATATGCGCAAGTCCCTGTATGEG T PTCT TTIGGAAG
CCATTGACATGCTGCAGGCTETOTAT
GGECTIGEACGECATCOGCOTGCGICEICETCAGTACTACACCATGCCCAACT TTCHACAG
TATGAGAACCCECACCAECCACATCCTAGTGCAGTEGTCTCTCGCCAGCCCCCTGCALTTC
GOREGCTGECACTGCTCOTGETECTTCACACCCGAGGGCATCTACTTCAAACTCRTCTCG
GCCCAGAATGATOACTTCCCCCGCTEEEETGACTACGAGGACAAGAGGGACCTCAATTAC
ATCCEAAGCTTGATTCACACTEEGCEATCCT TCGACGGCACGCAGCAGGAGTACCCTCUT
GCAGACCCCAGTGAACACATGTATGCTCCTARGTACCTGCTCAAGAACTATGACCAGTTC
CECTACTTECTCEAAAAT COCTACCEEEAGCCCAAGAGCACTGTAGAGEETERECGCCRG

AACCAGGCCTCACACGGAAGGTCATCTGCTGTCAGGGGCAAGTTGGATACAACGGAGGGC
CCGGAACAGAAACTGATCTCTGAAGAGGACCTGTAG

MELSRQPIVEGIATFCVVIFSLYINLDRGHLDYPRHPRREGEFPQOQLIMLOBRKTDHLER
LLAENNE L LENIRDSVINLIRSVRDGFRISQSNFSQGAGIPLLOPLSPSKATEELHARVDE
. VLEPEDITFEYFVRTRAGGVCFRPGTRMLEKPSPGRTEERTKVAEGSSVRGPARRPMRHVLS
ARERLGERGTRREWVECVCLPGNHGPSCGVPTVVQY SNLPTRERLVPREVPRRVINAINT
NBEFDLLDVRFHELGDVVDAFVVCESHFTAYGEFRFLEFREMLINGTFEYIRHKVLYVFL
DHFPPGERODGWIADDYLRTFLIQDGVSRLRNLRPDDVF ITDDADETPARDGVLFLKLYD
GUWTEPFAFHMRESLYGFFWKQ PGTLEVVSGCTIDMLOAVYGLDGIRLRRROY YTMPNFRO
YENRTGEILVOWSLGSPLHFAGWHCSWCFTPEGIYFRLVSAQNGDF PRWGDY EDKRDLNY
IRSLIRTGGWFDETQOEYPPADP SEHMY APKY LLENYDOFRYLLENPYREPRETVEGGRR
HQGSDGRSSAVRGKLDTIEGPEQKLISEEDL

| Figure 24
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GnTI-GnTIII

Bold: GnTI Manll localization domain (cytoplasmic tail + transmembrane rogion +
stem region)

GACGCCTTTETEETCTCCEAATCCAATTTCACCGCCTACGEEGAGCCTCGECCECTCARG
TTCCEAGAGATGCTGACCAATGGCACCTTCGAGTACATCCGCCACAAGGTECTCTACGTC
TTCCTGGACCACTTCCCACCTGGTGGCCGTCAGEACCGCTGGATT GCAGACGACTACCTG
COTACCTTCCTCACCCACGATCETGTCTCCCGCCTGCCCAACCTECGACCTUATAACATC
"TITATCATCGACGACGCGAACGAGATCCCTECGCETEATGETGTEGC TGTTCCTCARGCTC
“TACGATGECTGRACAGAGCCCTTCGCCTTCCATATGCGCARGTCCCTGTATGGTTTCTET
© 'TGGEAMGCARCCAGGCACACTGGAGETGGTCTCAGGCTCCACCATTGACATGCYGCAGGUCT
' GTGTATGEGCTEGACGECATCCECCTGCGCCEGCCETCAGTACTACACCATGCCCAACTTT
"CEACAGTATGAGAACCGCACCEGGCCACATCCTAGTGCAGTAGTCTCTCAGCAGCCCCCTG
-ITGTCAACCCAGAMT GOTEGACTTCCCCCCCTEEEETEACTACGRECACAAGAGGGACCTC
AATTACATCCGARGCTTEATTCCCACTGEGECATEETTCCGACGECACGCAGCAGGAGTAL
. CCTCCTGCAGACCCCAGTGAACACATGTATGCTCCTAAGTACCTECTCARGAACTATGAC
CAGTTCCGCTACTTGCTCGAAAATCCCTACCEGERAGCCCAAGAGUACTATAGAGCOTCEE
COCOGEAACCAGGGCTCAGACGGAAGGTCATCTECTGTCAGEGECAAGTTGGATACALCE
GAGGECCCEGAACAGAAACPGATCTCTGAAGRGCACCTGTAG

MLERQSAGLVLNGATLFVAWNALLLLFFNTRPAPGRIPSVSALDGDPASIIREV IRLAQD

. ARVELERQRGLIQQIGDALESQRERVRTAAPPAQPRVIVIPAPLLOPLSP SKATEELHRYV

' DFVLPEDTTEYFVRTRAGGVCFKPGTRMLEKP SPGRTEEKTRVAEGS SVRGPARRPMRHV

" LEARERLGGRGTRREWVECVCLPGWHEP SCOVPTVVQY SNLETKERLVPREVPRRVINAT
NINHEFDLLDVRFHELGDVVDAFVVCESNFTAYGEPRPLKFREMLTNGTFEY IRHKVLY YV
FLDHFPPGGRODGWIADDYLRTFLTODGVSRLRNLRPDDVFIIDDADEI PARDGVLFLEL

" YPGWTEPFAPHMRKSLYGFFWEKQPGTLEVVIGCTIDHLOAVYGLDG TRLRREQV Y TNENE
ROYENRTGHILVQOWSLGSPLHF AGWHC SWCFTPEGTYFRLVSAQNGDF PRWGDYEDKRDL
NYIRBLIRTGGWFDETOQEY PPADPSEHMY APKYLLENYDOFRYLLENPYREPKSTVEGG
RRNQGSDGRSSAVRGRLDT TEGPEQKLISEEDL,

- Tgure 25.
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FIG. 324
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al-
SEQUENCE LISTING
<110> GlycArt Biotechnology AG
Umana, Pablo .
Bruenker, Peter
Ferrara, Claudia
Suter, Tobias

<120> Fuelon Constructs and Use of Same to Produce Antibodies with
Increaged Fc Receptor Binding Affinity and Effector Function

<130> 1975.018PC04

<1S50> US 60/441,307
<151> 2003-Gl-22

<150> US 60/491,254
<151> 2003-07-31

<150> US 60/49%5,142
<151> 2003-08-15

<l60> 20

<170> PatentIn version 3.2

<210> 1
<211l> 11
<212> PRT
. «213> Unknown
<220
<223> c¢-myc epitope tag
400> 1
Pro Glu Gln Lys Leu Ile Ser Glu @Glu Asp Leu
1 5 10
<210 2
<211> 45
«<212> DNA

<213> Artificial Sequence

<220
<223> GAB-177 PCR primer

<400> 2
gogbgtgect gtgacceceg cgecoctget ccagecactyg toece

<210> 3
<211l> 286
<212> DNA

<213> Artificial Seguence

<220>
<223> GAB-178 PCR primer

<400> 3
gaaggtttct ccagcateoct ggtacc

45

26



<210> 4
<2131> 43
<212> DN&

<213> Artificial Sequence

<220>
<223> GAB-179 PCR primer

<400> 4
ctgaggcegeyg cogecacceat getgaagaag cagtetgcag gge

<210> 5
<21l> 48
«212> DNA

«213> Artificial Sequence

<220>
<223> GAB-180 PCR primer

<400> S
ggggacagtyg gctggagceag gggegegdgy gtcacaggoa cacgegge

<210> 6
<211> 50
<212> DNA

«213> Artificial Sequence

<220>
<223> °‘GAB-252 PCR primer

<4Q00> &
gctaggcegg cogocaceat gaagttaage cgecagttea ccgtgttegg

<210> 7
<21l1l> &5
<212> DNA

<213> Artificial Sequence

<220>
<223> GAB-253 PCR primer

<400> 7
ggggacagtg gotggageag gggtgagcca geacctigyge tgazattget ttgtgaactt

ttegg

«210> 8

<211> &6

«<212> DNA

<213> Artificial Seguence

<220>
<223> GAB-254 PCR primer

<400> 8
teccgaaaagt tcacaaagca atttcageca aggtgetgge tcaccoctge tccagecact

43

48

50

60

65

60



gteeece
<210> 9
<211l> 29
<212> DNA
<213>
<220>
<223
<400 9

Arfificial Sequence

GAB-255 PCR primexr

atgeccgecata ggeoctccgag caggaccec

<210> 10C
<21l> 43
<212> DHA
<213>
<220>
<223>
<400> 10

Artificial Sequence

GAB-261 PCR primer

gctaaatatt gaattccett tatgtgtaac tettggetga age

<210> 11
<211l> 48
<212> DNA
<213>
<220>
<2235
<400>» 11

artificial Sequence

GAB-262 PCR primer

tagcaatatt gaattcgcag gaaaaggaca agcagcgaaa attcacge

<210>
<211>
<212
<213>

1z
1715
DNA

<220>"
«223>

<400> 12
atgaagttaa

tegetcetace
ggctceottec
ttgetagotg
gagtctgtgg
coectgetee

gtgttgcegg

qgecgecagtt
tgatgctgga
ctecagggeca
agaataatga
aggatggtcc
agccactgﬁc

aggacaccac

Artificial Segquence

caccgtgtte
ccggggtcac
getetcaatyg
gatecatcteoa
gaaaagttca
coctageoaag

agagtatttt

Nucleotide seguence of GnTI-GnTIII

ggcagtgega
ttagactace
ttgraagaaa
aatattagag
caaagcaatt
gccacogaag

gtgegeacca

tettetgtgt
ccaggaacce
aaatagacca
actcagteat
tcagccaagg

aactgcaccg

aagctggegg

ggtgatttte
gogeogogayg
tttggagegt
caatttgagt
tgctggctea
ggtggactte

tgtgtgette

66

29

43

48

60

120

18¢

240

300

360

420



aaaccaggta
gtggetgagy
gcacgggage
ccaggetgge
accaaggagc
" aaccatgagt
tttgtggtet
gagatgctga
gaccacttec
ttecteacce
atcgacgaég
ggctggacag
caaccaggca
ggctggacgy
atgagaaccg
cgggctggea
cocagaatgy
tececgaagett
cagaccoccag
gctacttget
accagggcetce
cggaacagaa
13

571
PRT

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

«220>
<223

<400> 13

ccaggatgcet
ggteccteggt
gectgggagy
acgggeccag
gectggtace
tegacctget
gogaatccaa
ccaatggeac
cacctggtgy
aggatggtgt
cggacgagat
agceccttege
cacggaggtg
catcegeetyg
caccggcecac
ctgeteetgg
tgacttocee
gattegcact
tgaacacatyg
cgaaaatcce
agacggaadyg

actgatctet

ggagaaacct
cegggagteet
coggggcact
ctgeggggty
cagggaggty
ggatgtgege
tttcacegece
cttegagtac
ccgteaggac
ctccogecty
ccetgegegt
ctteceatatyg
gtgtcagget
cgecgoogte
atcctagtge
tgcttcacac
cgetggggtyg
gggggatggt
tatgetocta
tacegggage
tcatctgetg

gaagaggacc

Artificial Sequence

e
tetecaggge
gcteggagge
aggcgeaagt
cecactgtygg
ccgaggeggy
ttecatgage
tacggggage
atccgccaca
ggctggattg
cgcaacctge
gatggtgtge
cgcaagtece
gcaccattga
agtactacac
agtggtctoct
cogagggeat
actacgagga
togacggeac
agtacctget
ccaagagcac
tcaggggcaa

tgtag

Amino acid seguence of GnTI-GnTIII

ggacagagga
ctatgeggea
gggttgagtg
tceagtattc
ttatcaacge
tgggcgatgt
ctecggecget
aggtgcteta
cagacgacta
gacctgatga
tgttectcaa
tgtatggttt
catgetgeag
catgeoccecaac
cggcagceooe
ctacttcaaa
caagagggac
gcagcaggag
caagaactat
tgtagagggt

gttggataca

gaagaccaag
togtgttgagt
tgtgtgeceotg
caacctgecec
catcaacatc

tgtggacgece

caagttcega

cgtecttectg
cctgegtace
cgtetttate
gctctacgat
cttttggaag
éctgtgtatg
tttegacagt
ctgeactteg
ctogtgtegg
ctcaattaca
tacecctectg
gaccagttce
gggegeegga

acggagggcec

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

1

s

10

15

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

20

30

480

540

600

660

720

780

840

500

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1715



Ser

Agn

€5

Glu

Gly

Glu

Axrg

145

Val

His

Lys

Gly

Leu

225

Asn

Val

Glu

Pro

Met

50

Asn

Ser

Ala

Glu

Phe

130

Met

Ala

val

Val

210

val

His

val

Pro

Arg

Leu

Glu

Val

Gly

Leu

115

Val

Leu

Glu

Leu

Val

195

Pro

Pro

Glu

Agp

Arg
275

Asn

Gln

Ile

Glu

Sexr

100

Axg

Glu

Gly

Ser

180

Glu

Arg

Phe

Ala

260

Pro

Pro

Glu

Ile

Pro

Arg

Thr

Lys

Ser

165

Ala

Cys

Val

Glu

Asp

245

Phe

Leu

Asp

Arg

Lys

Ser

70

Gly

Leu

Val

Lys

Pro

150

Ser

Arg

Val

Vval

Val

230

Leu

Val

Lys

Arg

Ile

58

Asn

Pro

Leu

Asp

Ala

135

Ser

val

Glu

Cys

Gln

215

Pro

Leu

val

Phe

Glu

40

Asp

Ile

Lya

Gln

Phe

120

Gly

Pro

Arg

Lau

200

Arg

Asp

cys

Arg
280

Gly

His

Arg

Ser

Pro

108

Val

Gly

Gly

Gly

Leu

185

Pro

Ser

Arg

Val

Glu

265

Glu

Ser
Leun
Asp
Ser
a0

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

Ser

Met

Phe

Glu

Ser

75

Gln

Ser

Pro

Thy
155

Ala

Gly

Leu

Ile

235

Phe

Asn

Leu

Pro

Arg

val

Ser

Pro

Glu

Phe

140

Glu

Arg

Arg

Pro
220

Asn

Phe

Thr

Gln

45

Leu

Tle

Asn

Ser

Asp

125

Lyse

Glu

Aryg

Gly

Gly

205

Thr

Glu

Thx

Aszn
285

Gly

Leu

Asn

Phe

Lys

ilo

Thr

Pro

Lys

Pro

Thr

180

Pro

Lys

Ile

Leu

Rla

270

Gly

Gln

Ala

Leu

Ser

95

Ala

Thr

Gly

Thr

Met

175

Arg

Ser

Glu

Asn

Gly

255

Tyr

Thr

Leu

Glu

Ser

80 -

Gin

Thr

alu

Thx

Lys

160

Arg

Arg

Cys

ATg

Ile

2449

Asp

Gly

Phe



Glu

Pro

305

Phe

Asp

Val

His

Leu

385

Gly

Asn

Ser

Phe

A=D

‘465

Ile

Glu

Leu

Tyr

290

Gly

Leu

Val

Leu

Met

370

Glu

Leu

Phe

Leu

Thr

450

Phe

Arg

Tyxr

Leu

Glu

Ile

Gly

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

Gln
Asp

25

Ile

Lys

Ser

Ser

Ile
405

Tyr

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
285

Gly

Val

Asp

375

Cys

Leu

Agn

Tyr

455

Asp

Thr

Pro

Gln

Val

Leu

Trp

Ser

Ala

Asp

360

Gly

Arg

Arg

Phe

440

Phe

Gly

Ser

Phe

520

Glu

Tyr

Ile

Arg

Asp

345

Gly

Phe

Iie

Arg

Thr

425

Ala

Lys

Glu

Gly

Glu

505

Arg

Gly

Val

Ala

Leu

330

alu

Trp

Phe

Asp

Arg

410

Gly

Gly

Leu

Asp

Trp

490

Tyr

Gly

FPhe

Asp

315

Arg

Ile

Trp

Met

385

Gin

His

Txp

val

Lys

475

Phe

Met

Leu

Arg

Len

300

Asp

Asn

Pro

Glu

Lys

380

Leu

Tyr

Ile

His

Ser

460

Arg

Asp

Tyr

Leu

Arg

Asp

TYT

Leun

Ala

Pro

365

Gln

Gln

Tyr

Leu

Cys

445

2la

Asp

gly

Ala

Glu

525

Asn

Leu

Arg

Arg

350

Phe

Pro

Ala

Thr

vVal

430

Ser

Gln

Leu

Thr

Pro

510

Asn

Gln

Phe

Arg

Pro

335

Asp

Gly

Val

Met

415

Gln

Txp

Asn

Gln

495

Lys

Pro

Gly

Pro

Thr

320

Asp

Gly

Phe

Thr

400

Pro

Trp

cys

Gly

Tyr

480

Gln

Tyr

Tyr

Ser



530

535

540

Asp Gly Arg Ser Ser Ala Val Arg Gly Lys Leu Asp Thr Thr @lu Gly
550

545

§55

Pro Glu @ln Lys Leu Ile Ser Glu Glu Asp Leu

14
1722
DNA

<210>
<211»
<212>
<213>

<2205
<223>

<400> 14
atgctgaaga

aatgecectge
agegoteteg
gccgaggtyg
agccageggyg
ccocgogoccce
gactteogtgt
tgettcaaac
accaaggtgg
ttgagtgceac
tgcatgecag
ctgoccacea
aacatcaacc
gacgectttyg
ttecegagaga
ttecctggace
cgtaccttea
tttatcateg
tacgatggct
tggaagcaac

gtgtatggge

565

agcagtctge
tgectectett
atggcgacece
agetggagey
ggagggtgee
tgcteocagee
tgccggagga
caggtaccag
ctgaggggtec
gggagecgect
getggeacyg
aggagcgect
atgagttcga
tggtctgega
tgctgaccaa
acttececace
teoacccagga
acgacgcgga
ggacagagcc
caggcacact

tggacggecat

Artificial Seguence

agggcttgtg
cttectggacyg
cgceagectc
geagegtggg
caccgegygca
actgteoccet
caccacagag
gatgctggag
cteggtecgg
gggaggccgg
geccagetga
ggtacccagg
cectgctggat
atccaattte
tggcaccttc
tggtgacegt
tggtgtctce
cgagatccct
cttecgectte
ggaggtggtyg

cecgectgege

570

Nucleotide sequence of ManII-GnTIII

CtQtQSQQCQ
cgcccagoac
accogggaag
ctgctgcage
cctecoegecece
agcaaggccea
tattttgtge
aaaccttetc
ggtecetgete
ggcactagge
ggggtgccca

gaggtgccga

gtgegetiee

accgectacg
gagtacatce
caggacggct
cgectgegea
gcgegtgatg
catatgegea
tcaggetgea

cgeegteagt

ctatectett
ctggcaggcee
tgattcgcet
agatcgggga
agccgegtgt
ccgaagaact
gcaccaaage
cagggceggac
ggaggcectat
gcaagtgggt
ctgtggteca
ggcgggttat
atgagctggg
gggagccteg
gccacaaggt
ggattgcaga
acctgcgace
gtgtgotatt
agtccoetgta
ccattgacat

actacaccat

560

tgtggcctgy
acectcagte
ggccecaagac
tgccetateg
goctgtgace
gcaccegggty
tggcggtgtg
agaggagaag
geggcatgtyg
tgagtgtgtg
gtattccaac
caacgccatc
cgatattgtyg
gcegetcaag
getctacgte
cgactacctg
tgatgacgtce
cctcaageote
tggtttettt
gctgcaggct

goccaacttt

60

120

180

240

300

360

420

480

540

€00

660

720

780

840

200

960

1020

1080

11440

1200

1260



¢gacagtaty agaaccgcac cggocacate ctagtgeagt ggtcotctegg cageccectg

cacttegegg geotggeoacty ctectggtge ttcacacceg agggcatcta cttcaaacte

gtgteggece agaatggtga cttococccge tggggtgact acgaggacaa gagggacctce

aattacatcc gaagettgat tegeactggg ggatgatteg acggcacgea geaggagtac

cctoctgoag accccagbtga acacatgtat getcctaagt acctgetcaa gaactatgac

cagttecget acttgctoga aaatccctac cgggageoeca agagcactgt agagggtggg

cgccggaace agggctcaga cggaaggtca totgetgtca ggggcaagtt ggatacaacg

gagggceocgy aacagaaact gatctetgaa gaggacctgt ag

<210> 15

<211> 573

<212> PRT

«<213> Artificial Sequence

<220

«223> Amino acld sequence of ManII-GnTIII fusion

<400> 15

Met Leu Lys Lys Gln fer Ala Gly Leu Val Leu Trp Gly Ala Ile Leu

1 5 10 15

Phe Val Ala Trp Asn Ala Leu Leu Leu Leu Phe Phe Trp Thr Arg Pro

20 25 30
Ala Pro Gly Arg Pro Pro Ser Val Ser Ala Leu Asp Gly Asp Pro Ala
35 40 45

Ser Leu Thr Arg Glu Val Ile Arg Leu Ala Glan Asp Ala Glu Val Glu
50 55 60

Leu Glu Arg Gln Arg Gly Leu Leu Glan Gln Ile Gly Asp Ala Leu Ser

65 70 75 80

Ser Gin Arg Gly Arg Val Pro Thr Ala Ala Pro Pro Ala Gln Pro Arg

85 20 95
Val Pro Val Thr Pro Ala Pro Leu Leu Gln Pro Len Ser Pro Ser Lys
100 105 110
Ala Thr Glu Glu Leu His Arg Val Asp Phe Val Leu Pro Glu Asp Thr
115 120 125

Thr Glu Tyr Phe Val Arg Thr Lys Ala Gly Gly Val Cys Phe Lys Pro

130 135 140

-8-

1320

1380

1440

1500

1560

1620

1680

1722



Gly

145

Met

Arg

Serxr

Glu

225

Asn

Gly

Thr

Phe

305

Pro

Asp

Ala

Gly
38s

Thr

Lyse

Arg

Arg

Cys

210

Arg

Ile

Asp

aGly

Phe

280

Pro

Thr

Lsp

Gly

Phe

370

Thr

Arg

Val

His

Lys

185

Gly

Leu

Asn

Val

Glu

275

Glu

Pro

Fhe

Asp

Val

355

His

Leu

Met

Rla

val

180

Trp

Val

Val

His

Val

260

Pro

Gly

Leu

Val

340

Leu

Met

Glu

Leu

Glu

165

Leau

val

Pro

Pro

Glu

245

Asp

Arg

Ile

aly

Thr

3258

Phe

Phe

val

Glu

150

Gly

Ser

Glu

Thr

aArg

230

Phe

Ala

Pro

Arg

310

Gln

Ile

Len

Lys

Val
350

Lys

Ser

Ala

Cys

val

215

Glu

Asp

Phe

Leu

His

295

Gln

Rsp

Ile

Lys

Ser

375

Ser

Pro

Ser

Arg

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

Aap

345

Tyr

cys

Pro

Arg

170

Arg

Leu

Tyr

Arg

Asp

250

Cys

Arg

Leu

Trp

Ser

330

Ala

Asp

Gly

Thx

Gly

155

Gly

Len

Pro

Ser

Arg

235

Val

Glu

Glu

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

Gly

Trp

205

Leu

Ile

Phe

Asn

Leu

285

Phe

Asp

Arg

Ile

Thr
365

Trp

Met

Glu

Arg

Arg

130

His

Pro

Asn

Phe

270

Thr

Leu

Asp

Asn

Pro

35¢

Glu

Lys

Leun

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

Ala

Gly

Hig

Leu

320

Arg

Arg

Phe

Pro

Ala
400



Val

Met

Gln

Trp

Asn

465

Asn

Gln

Lys

Pro

Gly

545

Glu

Tyr Gly Leu

Pro

Trp

Cys

450

Gly

Tyr

Gln

Tyr

530

Sexr

Gly

<210>
<211>»
<2312>
<2135

<220>
«223>

<400>

Asn

Ser

435

FPhe

Asp

Ile

Giu

Leu

515

Arg

Asp

Pro

16
398
PRT

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

Ser
535

Ser

Leu

Arg

Glu

Leu

440

Tle

Gly

Arg

Asp

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

29

Leu

Asn

425

His

Tyr

Asp

Thr

Pro

505

Gln

Val

val

Ser

-10-

Arg

410

Arg

Phe

Phe

Gly

4390

Ser

Phe

Glu

Arg

Glu
570

Arg

Thr

Ala

Lys

Glu

475

Gly

Glu

Arg

Gly

Gly

555

Glu

Arg

Gly

Gly

Leu

460

Asp

Gly
540

Lys

Asp

from pBlueGalT

Gln

His

Trp

445

val

Lys

Phe

Met

Leu

525

Arg

Leu

Leu

Tyr

Ile

430

Seax

Axrg

Asp

Tyr

§10

Leun

Arg

Asp

Tyr
415

Leu

Cys

Ala

Asp

Gly

4585

Ala

Glu

Asn

Thr

Thr

Val

Ser

Gln

Lau

480

Thr

Pro

Asn

Gln

Thr
560

Ser Gly Ser ARla Ala Met Pro Gly

10

15

beu Leu Val Ala Val Cys Ala Leu

25

30



Arg

Asn

65

Gly

Gly

Asn

Phe
145

val

Lys

Ala
225

His

Met

Leu
Leu
50

Ser
Ala
Gly

Leu

Cys
130
Asn
Lys
Val
Trp
Gly
210
Lys
Thr

Asn

Asp

Gly

35

Pro

Ala

Arg

Asp

115

Pro

Met

Met

Ala

Leu

185

Ile

Leu

Cys

Ala

Lys
275

Val

Gln

Als

Pro

Ser

100

Ser

Glu

Pro

Gly

Ile

180

Tyr

Leu

Phe

Thy

Leu

Ala

Pro

85

Ser

val

Glu

Vval

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

Lieu

Tyr

Pro

His

Asn

215

Gly

Ser

Phe

Ser

Val

Gln

Leu

val

Pro

120

Leu

Glu

Phe

Pro

200

Gln

Phe

Asp

Ser

Leu
280

-11-

Tyr Leu

Ser Thr

Ser Ser

Gly Ala
90

Asp Ser
105

His Thr

Leu Val

Leun Val

Pro Arg
170

Arg Asn
185

val Leu

Ala Gly

@ln Glu

Val Asp
250

Gln Pro
265

Pro Tyr

Ala

Pro

Gly

75

Ser

Gly

Thr

Gly

Ala

155

Asp

Arg

Gin

Asp

Ala

235

Leu

Arg

Val

Gly

Leu

60

Glu

Ser

Pro

Ala

Pro

140

Liys

Cys

Gln

Axg

Thr

220

Leu

Ile

His

Gln

Arg

45

@ln

Leu

Gln

Gly

Leu

125

Met

Gln

Val

3lu

Gln

205

Ile

Lys

Pro

Ile

285

Asp

Gly

Arg

Pro

Pxro

11¢

Ser

Leu

Asn

Ser

His

190

Gin

Phe

Asp

Met

Ser

270

Phe

Lau

Gly

Thr

Arg

25

Ala

Leu

ile

Pro

Pro

175

Leu

Leu

Asn

Asn
255

val

Gly

Ser
Ser
Gly
?ro
Ser
Pro
Glu
Asn
160
Lys
Asp
Arg
ABp
240
Asp

Ala

Gly



Val Ser Ala

290

Asn
308

Asn Tyr

Leu Val Phe

Cys Arg

Pro Gln Arg

355

Asp Gly Leu

370

Pro Leu

385

<210>
<211
212>
<213>

17
3435
DNA
Homo

<400> 17
atgaagttaa

tegetctace
ggctccttee
ttgctagetyg
gagtctgtgg
catettcbge
caaagtggaa
gacaatccagy
tgggacacty
ttgaagactt
ctaaagetga
aagtggtggy
ggtcagetty

tttgeottaa

Leu Ser

Trp Gly

Lys

Trp

Gln Gln

295

Gly Gly

310

Arg Gly

325

Met Ile

340

Phe Asp

Ser

Asn

Gln

Met

Arg

Arg

Leu

Ile

Ser Ile

Hisg Ser

Ile Ala

360

Thr
375

Tyr

Thr Val

350

sapiens

geegecagtt
tgatgctgga
ctcagggcca
agaataatga
aggatggteoe
actcacaatt
gtcacaatte
atggtggagt
aaccccttca
tcaatgacta
aagaagactc
atattataga
aaattgtgac

ttgatcaact

cacogtgttc
ocggggteac
geteteaatyg
gatcatetea
gaaaaéttca
atccctetea
agatgtgcag
ttggaagcaa
agtctttgtg
ctttagagac
acggaggaag
tattcagaag
aggtggctgg

aattgaagga

Arg

His

Asp

12

Phe Leu Thr

Glu Asp Asp

315

Ser Arg Pro

330

Asp Lys

345

Thr Lys

G1n Val Leu

Ile Gly

385

ggcagtgecga
ttagactace
ttgecaagaaa
aatattagag
caaagcaatt
gttgacactg
atgttggatg
ggatttgaca
gtgcateatt
aagactcagt
tttatttggt
aaggatgetg
gttatgecetg

catcagtgge

Ile
300

Asp TIle

Asn Ala

Lys Asn

Glu Thr

365

Asp Val

380

Pro

tettotgtgt
ccaggaacce
aaatagacca
actcagteat
tcagccaagg
cagactgteot
tttacagtct
ttacttatga
cccataacga
atatttttaa
ctgagatecte
ttaaaagttt
atgaagctac

tggaaaataa

Asn Gly

Phe

Val

Glu

350

Met

Gln

Phe Pro

Asn Arg

320

val.
335

Gly
Pro Asn
Ser

Leu

Arg Tyr

Ser

ggtgatttte
gegeegegag
tttggagegt
caatttgagt
tgetggctea
gtttgettca
aatttotttt
atctaatgaa
cccaggttgg
taacatggte
ttacctitea
aatagaaaat
teccacattat

tataggagtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840



aaaccteggt
ctaaaccgty
cactttgecac
gtcacagata
ggacctgatce
ggttgktceet
cggatgctac
gectecactag
aattatcage
tttggaactt
aagggccagt
gatcattact
atggaatcte
aaatacaaga
aggaatttgy
gttgtggatt
aattectgeat
accttoctgy
ataaggctga
atectegttgg
aaacctgtég
gectatgaga
ttggaatcag
gaagatagceg
gagaactoct
aaagaagatg
aaaagagaca
tacacaacac
ttttttgace
tectgtggaag

aaaatttett

cecggetggyge
ctggactttc
tgecataaaac
ttttatgeca
ctaaaatatg
ggggagtcce
tagatcagta
gagatgattt
agctttttga
tatcagattt
cgatgttecc
ggagtggcta
atttaagggc
taaataaatt
gactgtttca
atggtaccag
ttcttettat
agatggattt
gtgeggagee
tcteagtcta
aagttcaagt
tetetttieg
caagttcaaa
gaattttcac
ttgttttact
gtaaacacca
aaagtggtge
cgcectttgt
atgttacteca
tttceaatat

ctéatataaa

tattgatecc
tocacatgett
attggagttt
catgatgccce
ctgccagttt
cccagaaaca
cocgaaagaag
cegetactgt
ttatatgaat
ttttgatgeg
tgttttaagt
ttttacatece
tgctgaaatt
tectetcateca
acatcatgat
acttttteat
tttgaaggac
gaaacaaaaa
aaggtacectt
tgtgagttce
cagcgcagtt
agcacatata
ttcacattta
cataaagaat
teggttigat
tgaagtaaat
ctacctecttce
cagagtgaca
tagagtccga
tgtggacate

aagccaaaat

-13-

tttggacact
atceagagay
ttttggagac
ttetacaget
gattttaaac
atacatcetg
tcaaagektt
gaatacacgg
teteagicca
ctggataaag
ggagattitt
agaccctttt
ctttactatt
tcactttaca
gctatcacag
tegttaatgg
aaactcacat
tcacaagatt
gtggtctata
ccgacagtge
tgggatacag
ccgecattgg
getgattatyg
atgataaata
caaactggac
gtgcaatttt
ttacctgatg
catggaagga
ctataccaca
cgaaaagtat

agattttata

caccaacaat
ttcattatge
agaattggga
atgacatecc
gtetteetgg
gaaatgtcca
ttegtaccaa
aatgggattt
agtttaaagt
cagatgaaac
teacttatge
acaaacgaat
tegeectgag
cggecactgac
gaactgcaaa
ttttggagaa
acgactetta
ctetgocaca
atcetttaga
aagtgttcte
caaatactat
gactgaaagh
tcttgtataa
ctgaagaagy
ttatgaagea
catggtatgg
gtaatgecaa
tttattegga
tacagggaat
ataaccgtga

ctgacctaaa

ggettatctt
agttaaaaaa
tetgggatcet
tecacacttgt
aggcagattt
aagcagggct
agttctectyg
acagtttaag
taagatacag
tcagagagac
cgatcgagat
ggacadgaatc
acaagctcac
agaagccaga
agactgggtyg
gataattaga
ctctectgat
aaaaaatata
acaagaccga
tgettecagga
ttcagaaaca
gtataagatt
gaataaagta
tataacacta
aatgatgact
aaccacaatt
gecttatgtt
agtgacttgc
agaaggacag
gattgcaatg

tgggtaccag

200

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1880

1920

1380

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



—

-14-

attcaaccta gaatgacact gagcaaatty cctetteaag
acaatggect atatccagga tgecaaacat cgtttgacac
ggggtttoga gtttgaatag tggtcagatt gaagttatca
gatgataate gtggecctbtga gcaaggtate caggataaca
cgaatactac tagaaaaaag aagtgctgtt aatacggaag
tatccttete tecttagecca cataacttct tetcteatga
gcaaataagt tecttcteace tacecttgag ctgeaaggtg
tetttgectt gtgacatteca tctggttaat ttgagaacaa
gggeactcca atgaggcage cttgatecte cacagaaaag
agcaaaggca cagggctgtt ttgttcetact actcagggaa
ttaaacaagt ttattgtcga aagtctcaca ccttcatcac
cocggeacte agaatataag tgagatcaac ttgagtccaa
atcecagttga ggtga
<210> 18
<211> 1144
<212> PRT
<213> Homo sapiens
<400> 18
Met Lys Leu Ser Arg Gln Phe Thr val Phe Gly
1 5 1lc
Val val Ile Phe Ser Leu Tyr Leu Met Leu ABp
20 25
Tyr Pro Arg Asn Pro Arg Arg @lu Gly Ser Phe
a5 40
Ser Met Leu Gln @lu Lys Ile Asp His Leu Glu
50 55
Asn Asp Glu Ile Ile Ser Asn Ile Arg Asp Ser
65 70 75
Glu Sexr Val Glu Asp Gly Pro Lys Ser Ser Gln
85 90
Gly Ala Gly Ser His Leu Leu Pro Ser Gln Leu
100 105

caaatgtcta
tgcteteotge
tggatecgaag
agattacagc
aagaaaagaa
atcatecagt
aattetctec
tacagtcaaa
ggtttgattyg
agatattggt
tatecettgat

tggaaatcay

Ser Ala Ile

Hig
30

Arg Gly

Gln
45

Pro aly

Arg
60

Leu Leu

Val Yle Asn

Ser Asn Phe

Sexr
110

Ser Leu

tcceoatgace
tcagtcttta
acteatgcaa
taatetattt
gtoggteagt
cattccaatg
attacagtca
ggtgggcaat
teggttcetet
acagaaactt
geattcacet

cacattcoga

Phe Cys
15

Leu Asp

Gln Leu

Ala Glu

Leu Ser
80

Ser Gln
95

Val Asp

2760

2820

2880

2240

3000

3060

3120

3180

3240

3300

3360

3420

3435



Val

Gly
145

Trp

Asp

Gln

Ile

225

Gly

Thr

Trp

Asp

Gly
305

Ala

Gln
130

Gly

Asp

Pro

Lys

210

Ile

Gln

Pra

Leu

Pro

250

Leu

Phe

Leu

Asp

115 -

Met

Val

Thr

Gly

Ile

195

Phe

Asp

Leu

His

Glu

275

Fhe

Ser

Ala

Gly

Cys

Leu

Trp

Glu

Tzp

180

Phe

Ile

Ile

Glu

yr

260

Asn

Gly

Hisg

Leu

Ser
340

Leu

Asp

Lys

Pro

165

Leu

Asn

Trp

Gln

Ile

245

Fhe

Asn

Met

His
325

val

Phe

Val

Gln

i50

Leu

Lys

Asn

Ser

Lys

230

Val

Ala

Ile

Ser

Len

310

Lys

Thr

Ala

TYE
135

Gly

Gln

Thr

Mat

Glu

215

Lys

Thr

Leu

Gly

Pxo

295

Ile

Thr

Asp

Ser
120

Ser

Phe

Val

Phe

Val

200

Ile

Asp

aly

Ile

Val

280

Thr

Gln

Leu

Ile

Gln

Leu

Asp

Fhe

Agn

185

Leu

Ser

Ala

Gly

Asp

265

Lys

Met

Axg

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

Tyxr

His

315

Phe

His

Ber

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
@lu
Gly
285
Leu
Ala

Arg

Met

Asn

Asn

Ser

Ser

Asp

120

Asp

Txp

Ile

Asp

Gly

270

Trp

Asn

Val

Gln

Pro
350

Ser

Pro

Asn

Hig

175

Lys

Ser

Trp

Glu

Glu

255

Hig

Ala

Lys

Aan
338

Phe

Asp

Asp

Glu

160

Asn

Thr

Arg

Asp

Asn

240

Ala

Gln

Ile

Ala

Lys

320

Trp

Tyr



Ser Tyxr Asp

Gln

Gly

385

Arg

Lys

Thr

Met

Ser

465

Lys

Ala

Phe

Glu

Asn

545

Lys

Met

Phe

370

Val

Met

Val

Glu

Asn

450

Asp

Gly

Asp

Tyr

Ile

530

Lys

Asn

Asgp

val

355

Asp

Pro

Leu

Leu

Trp

435

Ser

Phe

Gln

Arg

Lys

515

Leu

Phe

Leu

Trp

Leu
695

Ile

Phe

Pro

Leun

Leu

420

Asp

Gln

Phe

Ser

Asp

500

Arg

Tyr

Leu

aly

val

580

Glu

Pro

Lys

Glu

Asp

405

Ala

Leu

Ser

Asp

Met

485

Asp

Met

Ser

Leu

565

Val

Lys

His

Arg

Thr

3390

Glin

Pro

Gln

Lys

Ala

470

Phe

Asp

Phe

Ser

550

Phe

Val

Ile

Thr

Leu

378

Ile

Tyr

Leu

Phe

Phe

455

Leu

Pro

Tyr

Arg

Ala

535

Sexr

Gln

Asp

Ile

Cys

360

Pro

His

Arg

Gly

Lys

440

Lys

ABp

val

Trp

Ile

520

Leu

Leu

His

Gly
600

Gly

Gly

Pro

Lys

Asp

425

Asn

Val

Lys

Leu

Ser

505

Met

Arg

Tyr

cly
585

Agn

-16-

Pro Asp

Gly Arg

Gly Asn
395

Lys Ser
410

Asp Phe

Tyr Gln

Lys Ile

Ala Asp
475

Ser Gly
450

Gly Tyr

@lu Ser

@ln Ala

Thr Ala

855

Asp Ala
570

Thr Arg

Ser Ala

Pro

Phe

380

Val

Lys

Arg

Gln

Gln

460

Glu

Asp

Phe

His

His

540

Leu

Ile

Leu

Phe

Lys

365

Gly

@ln

Leu

Leu

445

Fhe

Thr

Phe

Thr

Leu

525

Lys

Thr

Thr

Phe

Leu
605

Ile

Cys

Ser

Cys

Pro

Arg

Cys

Trp

Ala
400

Phe Arg Thr

Cys

4320

Phe

Gly

Gln

Phe

Ser

510

Arg

Glu

Gly

His

590

Leu

415

Glu

Agp

Thy

Arg

Thy

495

Arg

Ala

Lys

Ala

Thr

5758

Ser

Ile

Tyr

Leu

Asp

480

Tyr

Pro

Ala

Ile

Arg

560

Ala

Leu

ey



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

Lys

Lys

Asp

610

Asp

Arg

Gln

Gln

Val

690

Phe

Glu

Asn

Asp

770

Hise

Arg

Pro

Ile

Lys

Leu

Leu

Asp

Val
6758

Trp

Arg

Ser

Lys

Glu

755

Gin

Hig

Asp

Tyr

835

Leu

Lys

Ser

Arg

660

Phe

Asp

Ala

Ala

val

740

Glu

Thr

Glu

Lys

Val

820

Ser

Thr Tyr Asp

Gln

Ala

645

Ile

Ser

Thr

Ser

725

Glu

Gly

aly

val

Ser

805

Glu

Lys

630

Gilu

Ser

Ala

Ala

Ile

710

Ser

Asp

Ile

Leu

Asn

790

Gly

Thr

Val

615

Ser

Pro

Leu

Sexr

Asn

695

Pro

Ser

Thr

Met

775

Val

Ala

Thr

Thr

Ser

Gln

Axrg

val

Gly

680

Thrx

Bro

Ser

Gly

Leu

760

Lys

Gln

Pro

Cys
840

Tyr

Asp

Ser

€665

Lys

Ile

Leu

Ile

745

Glu

Gln

Phe

Leu

Pro

825

Phe

-17-

Ser

Ser

Leu

650

Val

Pro

Serx

cly

Leu

730

Phe

Asn

Met

Ser

Phe

810

Phe

Phe

Pro

Leu

635

Val

Tyr

val

Glu

Leu

715

Ala

Thr

Ser

Met

Trp

798

Leu

Val

Asp

Asp

620

Pro

Val

Val

Glu

Thr

700

Lys

Asp

Ile

Phe

Thr

780

Pro

Arg

His

Thyx

Gln

YT

Ser

Val

685

Ala

Val

Tyr

Lys

val

765

Lys

Gly

Asp

Val

Val
845

Phe

Lys

Asn

Ser

870

Gln

Tyr

Tyr

Val

Asn

750

Leu

Glu

Thr

Gly

Thr

B30

Thr

Leu

Apn

Pro

655

Pro

Val

Glu

Lys

Leu

735

Met

Leu

Asp

Asn
815

His

Hig

Glu

Ile

640

Leu

Thr

Ser

Ile

Ile
720

Tyr

Ile

Arg

dly

Tle

800

Ala

Gly

Arg



-] 8-

Val Arg DLeu Tyr His Ile Gln Gly Ile Glu Gly Gln Ser Val Glu Vval
850 855 BEO

S8er Asn Ile Val Asp Ile Arg Lys Val Tyr Asn Arg Glu Ile Ala Met
865 B70 875 880

Lys Ile Ser Ser Asp Ile Lys Ser Gln Asn Avg Phe Tyr Thr Asp Leu
885 890 895

Asn Gly Tyr Gln Ile Glin Pro Arg Met Thr Leu Ser Lys Leu Pro Leu
500 90s 310

Gln Ala Asn Val Tyr Pro Met Thr Thr Met Ala Tyr Ile @Gln Asp Ala
915 220 925

Lys His Arg Leu Thr Leu Leu Ser Ala Gln Ser Leu Gly Val Ser Ser
530 935 940

Leu Asn Ser Gly Gln Ile Glu Val Ile Met Asp Arg Arg Leu Met Gln
945 950 955 960

Asp Asp Asn Arg Gly Leu Glu Gln Gly Ile Gln Asp Asn Lys Ile Thr
965 270 975

Ala Asn Leu Phe Arg Ile Leu Leu Glu Lys Arg Ser Ala Val Asn Thr
880 985 990

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

Thr Ser Ser Leu Met Bsn 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 ABp 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 A&sp Cys Arg Phe Ser Ser Lys Gly
1070 1075 1080

Thr Gly Leu Phe Cys Ser Thr Thr Gla Gly Lys Ile Leu Val Gln
1085 1090 1095



Lys Leu Leu Asn Lys Phe Ile

1100

Leu Ser Leu Met His Ser Pro

1115

1105

1120

-19-

1110

1125

Val Glu Ser Leu Thr Pro Ser Ser

Pro Gly Thr Gln Asn Ile Ser Glu

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

1130

Arg

19
iils
DNA

<210>
<211>
«312>
<213>

<220>
223>

<400> 19
atgaagttaa

tcgetetace
ggctecttee
ttéctagctg
gagtctatgg
ccogoetgee
cctgtggacco
gocoeccaggy
caggagcacc
gactatggca
cteaatgttyg
gacgtggacc
cacattteceg
ggtgtctetg
tggggctggg
atatctegee
aaaaatgaac

totgatggtt

gcecgecagtt
tgatgctgga
ctcagggeca
agaataatga
aggatggtec
ctgaggagtc
tggagctegt
actgegtcete
tecaagtactg
tctatgttat
gctttcaaga
tcatteoeaat
ttgcaatgga
ctctaagtaa
gaggagaaga
caaatgetgt
ccaatcctea

tgaactcact

1135

Artificial Sequence

cacegtgtte
ccggggteac
gctetoaatg
gatecatctca
gaaaagttca
ceegetgett
ggcaaagcag
tecteacaag
gctatattat
caaccaggcy
agecttgaag
gaatgacecat
taagtttgga
acaacagttt
tgatgacatt
ggtcgggagy
gaggtttgac

cacctaccag

Nuclectide sequence of ManII-GalT

ggcagtgega
ttagactacc
ttgcaagaaa
aatattagag
caaagcaatt
gtgggeccea
aacccaaatg
gtggccatca
ttgcacccag
ggagacacta
gactatgact
aatgcgtaca
ttcagectac
ctaaccatca
tttaacagat
tgtegeatga
cgaattgeac

gtgetggatg

1140

tettetgtgt
ccaggaacec
aaatagacca
actcagtcat
tcagccaagg
tgoctgattga
tgaagatgag
tocatteocatt
tectgeageyg
tattcaateyg
acacctgett
ggtgttttte
cttatgttca
atggatttec
tagtttttag
tocgecacte
acacaaagga

tacagagata

ggtgatttte
gegeogegag
tttgyagegt
caatttgagt
tgctggectca
gtttaacaty
cggeocgetat
ccgcaacedd
ccagecagctg
tgctaagete
tgtgtttagt
acagccacgg
gtattttgga
taataattat
aggcatgtct
aagagacaaa
gacaatgcte

cecaktgtat

&0

120

i80

240

300

360

420

480

540

600

660

720

780

840

9¢0

860

1020

1080



-20-
acccaaatea cagtggacat cgggacaccqg agetag 1118
<210> 20
<21l> 371
<212> PRT
«213> Artificial Sequence

<220>
<223> Amino acid seguence of ManIT-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 lLeu 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 40 45

Ser Met Leu §ln 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 Ser
65 70 75 80

Glu Ser Val Glu asp Gly Pro Lys Sexr Ser @ln Ser Asn Phe Ser Gln
85 a0 95

Gly Ala Gly Ser Pro Ala Cys Pro Glu Glu Ser Pro Leu Leu Val Gly
100 105 1la

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

G1ln Glu His Leu Lys Tyr Trp Leu Tyr Tyr Leu His Pro Val Leu @ln
165 170 175

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

Thr Tle Phe ARsn Arg Ala Lys Leu Leu Asn Val @ly Phe Gln Glu Ala



Leu

Ile

225

Gln

Ile

Asp

Asn

308

Lys

Glu

Asp

Lys

210

Pro

Ile

Tyr

Asn

Ile

290

Ala

Thr

Val

Pro
370

195

Asp

Met

Ser

Phe

Gly

275

Phe

Val

Glu

Met

Gln

355

Ser

Tyr Asp

Asn Asp

Vval Ala
245

Gly Gly
260

Phe Pro

Asn Arg

Val Gly

Pro Asn
325

Leu Ser
340

Arg Tyr

Tyr Thr

200

Cys

218 -

Hisg Asn
230

Met Asp

Val Ser

Asn Asn

Leu Val
295

Arg Cys

310

Pro Gln

Agp Gly

Pro Leu

Ala

Lys

280

Phe

Arg

Arg

Leu

Tyr
360

Fhe

Phe

Leu
265

Trp

Arg

Met

Phe

Asn

345

Thr

21-

val

Arg

Gly

250

Ser

Gly

Gly

Ile

ABp

330

Ser

Gln

Phe

Cys

235

Phe

Lys

Trp

Met

Arg

315

Arg

Leu

Ile

Sexr

220

Phe

Ser

Gln

Gly

Ser

300

His

Ile

Thr

Thr

205

Asp

Ser

Leu

Gln

Gly

285

ile

Ser

Ala

Tyr

Val
365

Val Asp Leu

Gln

Pro

Phe

270

Glu

Ser

Arg

His

Gln

350

Asp

Pro

255

Leu

Asp

Arg

Asp

Thr

335

val

Ile

Arg

240

val

Thr

Asp

Pro

Lys

320

Lys

Leu

Gly

N



-20-
acccaaatea cagtggacat cgggacaceg agetag 1116
«210> 20
<211> 371
<212> PRT

<213> Artificial Sequence

<220>
<223> Mminoc acid sequence of ManiI-GalT

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

Val val Ile Phe Ser lLieu 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

Ser Met Leu Gln Glu Lys Ile Asp His Leu Glu Arg Leu Leu Ala Glu
50 S5 60

Asn Asn Glu Ile Ile Ser Asn Ile Arg Asp Ser Val Ile Asn Leu Ser

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

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

Fro Met Leu Ile Glu Phe Asn Met Pro Val Asp Leu Glu Leu Val Ala
118 120 125

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 lle Pro Phe Arg Asn Ardg
145 150 155 160

Gln Qlu His Leu Lys Tyr Trp Leu Tyr Tyr Leu His Pro Val Leu Gln
168 170 175

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

Thr Ile Phe Asn Arg Ala Lys Leu Leu Asn Val @ly Phe Gln Glu Ala



et

Leu

Ile

225

Gln

Ile

Asp

Asn

305

Lys

Glu

Asp

Thx

Lys

210

Pro

Ile

Tyr

Asn

Ile

250

Ala

Asn

Thr

val

Pro
370

195

Rsp

Met

Ser

Phe

Gly

275

Phe

val

Glu

Met

Gln

355

Ser

Tyr

Asn

Val

Gly

260

Phe

Asn

Val

Pro

Leu

340

Arg

Asp

Asp

Ala

24%

aly

Pro

Arg

Gly

Asn

325

Ser

His

230

Met

Val

Asn

Leu

Arg

310

Pro

Asp

Pro

Thr

200

Cys

215 -

Asn

Asp

Ser

Asn

Val

295

Gln

Gly

Leu

Ala

Lys

Ala

Tyr

280

Phe

Arg

Arg

Leu

Phe

Phe

Leu
265

Trp

Arg

Met

Phe

Asn

345

Thr

21-

Val

Arg

Gly

250

Ser

Gly

Gly

Ile

Rsp

330

Ser

Gln

Phe

Cys

235

Phe

Lys

Trp

Met

Axg

31s

Arg

Leu

Ile

Sex

220

Phe

Ser

Gln

Gly

Ser

kXely)

Hie

Ile

Thr

Thr

205

Asp

Ser

Leu

Gln

Gly

285

Ile

Ser

Ala

Tyr

Val
365

Vval

Gln

Pro

Phe

270

Glu

Ser

Arg

Hisg

Gln

as590

Asp

Asp

Pro

Tyr

255

Leuw

Asp

Arg

Asp

Thr

335

Val

Ile

Leu

Arg

240

val

Thr

Asp

Pro

Lys

320

Lys

Leu

Gly



