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<160> 97

<170» Patentin version 3.3

<230 1

<211» 10

<Z21Z»  PRT

<233» arrtificial sequence

<220

«223> heavy chain CDRL

<400 1

Gly phe Thr pPhe Ser His Tyr Thr Leu Ser
1 5 10
<210 2

«211> 17

«212» PRT

«213» arvificial seguence

<220

223> heavy chain CDRZ

<400> 2

val ITe ser Gly Asp Gly Sar Tyr Thr Tyr Tyr Ala Asp Ser val Lys
1 3 10 15

Gly

«210> 3
211> 9
<212> PRT
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o 2293 051PCO4revisedsequencelisting ascii
<213> artificial sequence

<220
<223> heavy chain CDR3

<400> 3

Aasn Phe ITe Lys Tyr val phe Ala Asn
1 5

<210> 4

«211> 11

«212> PRT

«213» artificial sequence

<220
<223 Tight chain CDRL

<4(0> 4
ser Gly Asp Lys Leu Gly Lys Lys Tyr Ala Ser
1 5 10

<210> 5

<«21l> &

<212> PRT

<213> Artificial seguence
«<22(

<223> Tight chain CDR2
<400> 5

Glu Lys Asp ASn Arg Pro Ser Gly
1 5

<210> 6

<211> 9

<212» PRT

<213> reificial Sequence
<220>

<223> Tight chain COR3
<400> 6

Ser Ser phe aAla Gly Asn Ser Leau Glu
1 5

«Z10> 7

<Z1i> 11

<212> PRT

<213> Artificial sequence
<220>

«223> Tight chain CDRL
<400 7

Ser Gly asp Asn Ile Gly Ser Phe Tyr val His
1 5 10
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<211»
<Z212>
<213

<220
<223

<400>

8
PRT

2293 051pCl4revisedsequencelisting ascit

Artifticial Sequence

Tight chain (DR2

8

ASp Lys Ser Asn grg Pro ser Gly
1

<2310>
<Zil>
<212>
<Z13>

<220
<223>

<400

9
9
PRT

reificial sequance

Tight chain CDR3

9

Gl Ser Tyr Ala Asn Thr Leu Ser Leuy
1 -

<2 10
211>
<212
<213

«220>
<4225

<400

Glu
i

ser

sla

Ley

va'l

Leu

Leu

va'l

Gly

Gin

Arg

va'lt

10
118
PRT

3

Artvificial Seguence

18R5/18RE heavy chain

10
Gin

Arg

Ser
35

Ile S

Arg

Met

ASn

Thr
115

Ley

Leu
20

Trp

ASH

Phe
100

val

val
5
ser
val
aly
Thr
Ser
85

Ile

Ser

Glu

Cys

Arg

ASD

R3S

70

Leu

Lys

ser

Ser Gly

ala Ala

Gin Ala
49

Gly Ser

55

ser ser

Arg Ala

Tyr Val

Gy

ser

25

Bro

Tyr

ASD

Glu

che
108

Gly Leu
10

Gly #he

Gly Lys

Thr Tyr

Asn Ser

75

Asp Thr
o0

Ala Asn

Page 3

val

Gly
TYr
66

Lys

Ala

Trp

Gin

rhe

Ley

45

aia

Ash

val

Gly

Pro

Ser

30

Gy

ASD

The

Tyr

&lin
110

Gly
15

His

Trp

Leu T

Tyr

Gly

Gly

Tyr

val

val

hy

=



<210>
<21L>
<212
<213>

<220
«223>

<400

i1
463
PRT

2293 051PCO4revisedseguencelisting ascii

artificial Seguence

1885/18RE heavy chain (IgG2)

11

met Lys His Leu
i

val tey
pro Gly
Ser His
56
ASp Ser
Thr ieu
Tyr Tyr
Gin aly
val Phe
145
Ala teu
ser Trp
val Leu

Pro ser
210

Lys Pro S

Sar

Gly

35

Tyr

val

val

Tyr

Cys

115

Thr

Pro

Gly

ASn

Glin
195

Glu

20

Ser

Thr

ser

LyS

Ley

100

Ala

Leu

Ley

Cys

ser

1RO

Ser

Asn

Asn

Tro
5
val
Leu
Leu
val
Gly
85
Gin
Arg
val
ala
Leu
165
Gly
Ser

Phe

The

phe

Gln

Arg

Ser

ile

70

Arg

Met

Pro

150

va'l

Ala

Gly

Gly

LyS

Phe Leu Leuy

Leu

Leu

Asn

rhe

val

135

cys

Leu

val
ser

40

val

Ser

Ser

ASD

Thr

Tyr
200

< Glin

Asp

&l

25

cys

Arg

ASD

Ile

Leu

105

Lys

ser

Lys

Leu
10

ser G

Ala

Gln

Gly

Ser

S0

ATg

Tyr

Ala

sar

ehe

176

Gly

Leu

Tyr

Ala

Ala

ser

75

ser

Ala

val

Ser

Thr

155

Pra

va'l

Sar

Thr

Ala

Gly

ser

Pro

60

TV

ASP

slu

Fhe

Thr

14¢

ser

Glu

His

Ser

Cys
220

Thr val Glu

Page 4

2la Pro

Gly Leu
30

Giy Phe
45

Gly Lys

The Tyr

ASn Ser

Asp Thr
110

Ala Asn
125

Lys Gly

Glu Ser

Pra val

Thr Phe

180

val val
205

asn vall

Arg Lys

Arg

15

val

Thr

Gy

Tyr

Lys

95

Ala

Trp

Pro

The

Pro

Thr

ASE

cys

Trp

Gin

rhe

Ley

Asn

val

Gly

Ser

Ala

160

Val

Ala

val

Cys



phe

Pro

Thre |

305
val

Lys

Ser

Pro

val

385

Gly

ASD

Trp

His

Glu

Leu

Glu

Gin

280

ey

Lys

Lys

ser
370

Gly

Gin

Asn
450

<210>
<211>
<212

<213>

<2203
<223

<400

Cys
Phe
val
275
Phe
Pro
Thr
val -
Thr
355
Aryg
Gly

Pro

Ser

)
WY

His

12
108
PRT

Pro

Pro

260

Thr

ASh

Arg

val

Ser

340

Lys

Gl

rhe

&y

Phe

420

Gly

Pro
245
Pro
cys
Tre
Glu
val
325
Asn

Gly

Giu

Asn

Thr

2293 051PCOArevisedsequencelisting

230

Cys Pro Ala Pro pPro

LYS

va'l

TYr

Gy

310

Hig

Lys

Glin

Met

Pro

390

Aty

Ley

Vigl

18R8 Vight chain

iz

Pra

val

val

295

Gin

Glin

Gly

Pro

Thr

375

ser

Tyt

Tyr

Phe

Lys
455

Arvificial Sequence

Lys

val

280

Asp

Phe

AEpD

ieu

Arg

360

Lys

ASD

Ser

ser
440

Ser

ASD

265

ASD

Gly

ASH

Trp

Pro

345

Gly

ASTH

Ile

250

Thr

val

va'l

ser

Lay

330

ala

Pro

Gin

ala

Thr

410

Leu

Ser

sar

page 5

235

val ala Gly Pro

Leu

ser

Giu

Pro

Gin

val

val

395

Pro

—t

val

Leu

Met

His

val ¢

300

Phe

Gly

val
ser
380

Glu

Pro

- Vel

Met t

ser
460

Ite

Trp

Met

Bro

ser
270
ASD
AsH

val

Glu

Thr

Gy

Leu

Lys

430

Glu

Gly

ascii
240

ser val

255

Arg Thr

Pro Glu

Ala Lys

val ser

320

Tyr Lys

Thr Tle

Leu Pro

Cys Leu

Ser Asn

400

Asp Ser

Ser Arg

Ala Ley

Lys



AsSp

Thr

sSer

Asn
65

ASD

val

Ile

Glu

Ala Arg

Tro

Gly

rhe

<Z10>
<21ls>
«<212>

<213>

<220
<223>

<400>

Tyr

35

ASp

Gly

Ala

Gy

13
232
PRT

18RE Tight chain (lambda)

i3

met ala Trp
1

Ser

Pro

Gin

Ser

Try

Gly

Tyr

5G

e

Gly

Ala

Leuy

Ada

Gn

35

Ala

Tyr

ser

Gy

Lay

Ile

20

Gin

AShH

Ash

ASp

Ala

ASp

20

Thr

ser

Glu

ABn

Asp

100

va'l

Thr

Ser

GIn

Arg

Thr

Tyr

85

&ly

Laeu

e

Ala

LyS

Ser

Giy

Phe

2293 051PCcl4revisadsequencelisting ascid

Gln Pro Pro Ser val ser val ala Pro Gly Gln
10 15

Cys

Lys

Pro

Ala

70

Tyy

Thr

Leu

Glu

Arg

Tyr

Asp

70

Gly

Ala

Gly

ser

Pro

Ser

55

Thr

Cys

LyS

artvificial Sequence

Leu

Ley

Asn

ASD

Gly

Gly

Gly

40

Gly

Leu

Ser

Leu

Ley

Thr

Ser

40

GIn

Arg

The

Tyr

Gly

ASD
25

GIn

Thr

ser

Thr
103

Thr

Gin

25

Cys

Lys

PFro

Ala

Tyr

105

Thr

Lys

ATa

Pro

e

Phe

56

val

Leu

10

Pro

Ser

Pro

ser

Thr

90

Cys

Leu

Pro

Gy

ser
75

Leu

Pro

Gly

Gy

Gly
75

Ley T

Gty

val

Arg

60

Gly

Gly

Gly

Thr

Sar

Gin
50

Tle

ser

Lys Lep Thr

rage &

Lys i

Ley
45

phe 3

Thy

ASh

Lys

45

Ala

Pro

ile

Phe

val

Glin

Ser

Gy

ser

30

ey

Pro

Glu

ser

Tyr

Iie

Gly

Ala

Leu

Ragey

Thr

va'l

Gly

val

Arg

Gly

95

Gly

Ala

Gy
80

Glu

Gly

Ala

Lys

Leu

rhe

80

Thr



Pro

Ley

145

Pro

Ata

Ala

Arg

225

Gly

Gly

Ala

ser
210

roval

<Z210>
<230
<Z212>
<213>

<Z220>
<7223

<400>

115

Alg

Ala

Ala

val

A0
wm
Y

Ala

14
108
PRT

Ala

Asn

vat

Glu

180

Ser

Pro

Fro

Lys

Thr

165

Thr

Tvr

Cys

Thr

2293 051ipCO4revisedsequencelisting ascii
1

Ser

Ala

150

val

Thr

Leu

Gin

Glu
236

126

val Thr Leu phe Pro

Thr

Ala

Thr

ser

val
215

artificial Seguence

18RS
14

Asp Tle Glu
1

Thr

Hisg

ASD

Asn

65

ASD

val

Ala

Trp

Lys

50

sar

Glu

phe

Gly

Ala

Gly

Tight chain

Leu

1 Ile

20

< Gin

ASh

Ash

ASp

Gly
100

Glin

Cys

Lys

Pro

ata

70

Tyr

Thr

Pro

ser

Pro

Cys

Lys

Ley

Ty

Pro

Leu

200

Thr

ser

P10

Gly

Gly

40

Gly

Leu

Glin

Lau

va'l

Lys

ser

185

His

Ser

ASD

25

Gin

e

Thr

Sar

Thr
105

Cys Lau
155

ala Asp
170

Lys Glin

Pro Glu

alu Gy

val ser
10

Asn Ile

Ata Pro

pro Glu

Ile sar
75

Tyr Ala
a0

val Leu

page 7

Pro
140

Ile

ser

ser
220

val

Gly

Vel

Arg

60

AST

Gly

25

Ser

Ser

AsSh

Ala

Ser

Ley

45

Phe

v Thr

Thr

ser Glu Glu

ASp
Pro
ASn
190
Lys

val

Pro

Pha
30

val I

Ser

Gin

Ley

rhe
val
175
Lys

Ser

Glu

Gly
15

Tyr

Gly

Ala

ser

Ty

160

Lys

Tyr

His

Gin

val

Tyr

Ser

Glu

&0

Leu

et e



«210> 15
«211» 232
<212> PRT
<21 3>

«220>

<223%» 18R3
<400> 15

Met ala Trp
1
ser Trp Ala

pro Gly Glin
35

phe Tyr val
50

val ile Tyr
65

Ser Gly Ser

Leu Ser Leau
115

Pro Lys Ala
Lew gin Ala
pro Gly Ala
Ala Gly val
Ala Ala ser

185

Arg Ser Tyr
210

Thr val Ala

Tight chain (Tambda)

Ala

ASp

20

Thr

His

ASE

Ash

ASD

100

val

ala

ASH

val

Glu

180

sar

ser

Pro

Ly
5
ile
Ala
Trp
Lys
Sy
85
Glu
rhe
Pro
Lys
Thr

165

Th

2293 051pcl4revisedsequencelisting ascii

Leu

Gly

Arg

Tynr

Sar

70

gty

tla

Gly

ser

Ala

150

val

Thr

Leu

Gn

Gy

arcificial Seguence

Leu

Lau

Asn

Asp

Gly

val

135

Thr

sla

Thr

Lau

Thr

Ser

40

Glin

Arg

The

Tyr

Gly

120

Thr

L.eu

Tre

Pro

Ley

200

Thy

Ser

Thr

Gin

25

Cys

LYS

Pra

Leu

va'l

Lys

Ser

185

The

His

=11

10

Pra

ser

Pro

Ser

The

90

Cys

Lys

phe

cys

Ala

170

Lys

Pro

Giu

Page 8

Leu

Pro

Gly

75

Leu

Gln

Ley

Pro

Ley

155

Asp

Gin

Gy

Gly

Thr

Ser

Asp

Gin

60

Ile

Thr

Ser

Sar

sar

Gin

ser

220

Gin
val
ASh
45

sla

Pro

Ite

Ser

Gly

ser

30

Tle

Pro

Glu

Ala
110

Leu

- Ser

ASD

o

Asn

180

Lys

val

Thr
5

val
Gy
val

Arg
aly
Asn
Gy
Glu
Phe
val

175
Lys
sar

Glu

Leuy

Phea

80

The

Thy

Glin

Tyr

180

Lys

Tyr

His

Lys



2263 051pCl4revisedsequencelisting ascii

225 230

210> 16

«211> 4853

«212» PRT

<213> Artificial Seguence

<220

«223» Fzd? BCD Fc fusion protein
<400> 16

met Arg Asp Pro 6ly Ala Ala Ala Pro Leu Ser Ser Leu Gly Leu Cys
1 5 10 15

ala teu val Ley Ala Leu Leu Gly Ala tLeu Ala Gly Ala Gy Ala
20 25 36

4
14
T3

Gin Pro Tyr His Gly GTu Lys Gly Ile Ser val Pro Asp His gly phe
33 40 45

CYSs Eén Pro Ile ser Ile ggo Leu Cys Thr asp éée Ala Tyr Asn Gin

Tm‘ﬂeLmiWsﬁ%wﬁuLmimyRﬁf%rA&?@nGthpAﬁx@y
85 70 75 80

Leu Glu Val His Glin Phe Tyr Pro Leu VST Lys val Gln Cys Ser Pro
85 9 g5

Glu Leu Arg phe Phe Lau Cys Ser Met Tyr Ala pro val Cys Thr val
100 105 110

Leu Asp GIn Ala e Pro Pro Cys Arg Ser Leu Cys Glu Arg Ala Arg
115 120 125

Gln Cys Glu ala Leu Met Asn Lvs Phe Gly Phe Gln Trp pPro ¢lu

Gly
130 135 140

Arg Leu Arg Cvs Glu Asn Phe Pro val His G
1

¢ vy Ata Gly Glu 17e Cys
145 150 5

160

val 61y &Tn Asn Thr ser asp 6¢ly Ser Gly Gly Pro Gly Gly Gly Pro
165 178 175

The ala Tyr Pro Thr ala &ro Tyr Leu Pro Asp Leu Pro Phe The Ala
180 185 190

Ley Pro Pro Gly Ala ser Asp Gly Arg Gly Arg pPro Ala Phe Pro Phe
185 200 205

Ser Cys Pro Arg Gln Leu Lys val Pro Pro Tyr Leu Gly Tyr Arg phe
210 2i5 220

Page 9




ATY

Ley

Ley

Ast
Bro
Gin
385
val

va'l

Pro
Thr
val

465

Leu

Gly

Leu

Ala

Gly

Mat

2890

Hig

va'l

Ty

Gly

Tle

37G

val

sSar

Glu

Pro

Ser

Glu

Met

ASD

Gly

275

Ile

Glu

Hig

Arg

LYS

Glu

Tynr

Leu

Trp

val

435

ASD

His

Pro

Arg

Tyr

Lys

260

Pro

Asp

Asn

val

340

Gy

Lys

Thr

Thr

Glu

4Z0

Leu

Lys

Glu

Gly L

ser

roArg

Pro

Ala
325

Leu

405

ser

ASD

ser

sla

2293 051pch4revisadseguencelisting

Cys Gly Ala Pro Cys

230

Lys

His

val

The

Glu

310

Lys

Ser

Lys

Ite

Pro

390

Leu

ASD

Ser

Arg

Leau

470

Glu

Thr

phe

Pro

295

va'l

Thr

vai

cys

Ser

375

Pra

val

Gly

ASP

-
A1
LA

Glu

Cys

Ley

280

Glu

Lys

Lys

Ley

Lys

360

Lys

sar

Lys

Gin

aly

449

Ghn

Asn

Glu

PO

265

Phe

val

Phe

Pro

Thr

345

va'l

ala

Arg

Gly

Pro

425

ser

His

APy

250

Pro

Pro

Thr

AST

Arg

val

Ser

Lys

phe T

410

Glu

rhe

Gly

Tyr

Glu Pro Gly Arg
235

APg
cys
Pro

Cys

Glu
Leu
AST

Gly

ASN
Phe
ASHh

Thr
475

she

Pro

val

306

Tyr

Gy

Hig

Lys

Gin

380

Leu

Pro

Leu

val
460

Glin

page 10

Ala

Ala

Prg

285

va'l

Ala
365

Pro

Ser

Tyr

Tyr &

445

Phe

Lys

Arg

Pro

270

Lys

val

ASp

Tyr

ASD

ey

Arg

Lys

ASP

ascii
Ala Asn
240

Leu Gly

Giu Leu

Asp Thr

Asp val

Gly val

320

Asn Ser
335

Trp Leu

gra ala

Glu Pro

Asn Gin

ADD
Ile ala
415
hr Thr
Lys Leu

Cys ser

ey Ser
480



<210
<211
<212>
<213>

<22
<223

400> 17
gaagtgcaac

17
354
DNA

agetgegety
cctgggaagg
gctgatageg
ctgeaaatga
attaagrtatg
<2 10>
<211
<212>

<213>

<2 20>
<223>

<400> 1B
atgasacaco

18

DNA

gtgcaactyg
tgegetgect
gggaagggre
gatagcgtya
cazatgaaca
aagratgrtt
aagggccota
geoctggget
ggogotorga
tCCCrCagea
aacgtagatc
gtogagtgec
ccagaaccea
gacgtgagec
cataatgcoa
groctcaceyg

aacaaaggec

2293 g5ipch4revisedseguencelisting ascii

tggtgyaaay
cotocggatt
gtotogagty
tgaaaggcag
acageotgag

rtttigotaa

1383

tgtggTtent
tggaaagegy
coggattac
tegagtgggt
saggcagatt
geotgagage
Trgotaatty
gegrertece
geetggicaa
ceageggegt
gegtyggtgac
acaageocay
cacctygeec
aggacaccoet
acgaagacec
agacazagee
thgtgcacca

tcecagocce

Artiticial Seguence

18R5/18R8 heavy chain

CHyCggrygec
tacctttict
ggrgagegrt
atttaccatt
agergaagat

rtggggccaa

artificial segquence

cctcotyety
cggeggectg
crtticteat
gagcgttate
taceanttea
tgaagataca
gggccaagoe
totggoteee
ggacracttc
geacacctte
cgtgeoctee
CAACaACcaay
ageaccacct
catgatetec
cgaggtecag
acgugaggag
ggactggety
catcgagaaa

ctggrgcaac
cattatactc
atctetggty
tcaagtyata
acageegtgt

ggCaceetay

18R5/18R8 heavy chain (Ig62)

gtggcagete
grgeaaccty
tatactctyt
tctgotgaty
agtgataatt
geegtgratt
accctggrga
tgcageagga
coogaacogy
ccaéctgtcc
agaactteg
gtggacaaga
gtggcaggac
Cggaceecty
tteaactyggt
cagtteaaca
aacggcaagy

accarcrcca

ctggcggeag
tgtettgggt
atggtagota
attccaaalaa
attattgcge

tgacagttag

ccagatgggt
geggeagect
crrgggrgly
gtagetatac
ccaauascac
attgegetay
cagttagote
geaccagega
tgacggtygte
tacagrecte
geaccoagac
cagttgagcy
cgtcagrctt
aggrcacgty
acgtygacyg
geacgrtoey
agtacaagty

agaccaaagy

page 11

cctgagacty
gegreaages
tacctattat
caccctgtat
tagaaatitt

CECa

cotgrocgaa
gagactgage
CCRRGCCLCT
cratratget
cotgratotg
aaattitatt
agecageaca
gageacagee
grygaactea
aggactotac
cracacetge
cazatgtigt
cetcttocee
cgtggtggty
cgtggaggtg
tgtgotcagc
CRAgELCTl

grageeecyga

50
120
180
240
300
354



gaaccacagg
ctygaccrgoc
gggrageagy
toctotaca
tgetocgtga
cogggtana
<2 10
<23l
212>
<213

<220>
<223»

<400> 19
gatatcgaac

18
324
DINA

Tettytagey
caggetoeay
Tttagegyat
gacgaageeg
ggeaccaagt
20

696
DNA

<210>
<211>
<212>»
<2313>

<220>
<223

<400> 20
atggectggy

atcgaactga
tgtageggcy
getecagric
ageggatcoca
gaageegatt
accaagrtaa
tectotgagy
corggageoy
accaccacac
acacctgage

accgtggaga

2293 051PC04revisedsequencelisting ascif

tgtacaceot
tggtcadagy
agaacaacta
geaagcicac

TgCatyaggc

tgacccagee
gcgataaget
tictggtgart
ccaacagegy
attattatty

Taacogroot

crotyctget
cccageetaee
atsagctyggy
tggtgattta
acagcgygcaa
attatigcotc
cogtoctagy
agctgcaage
tgacagtrgge
COTOCARACA
agrggaagtc
agacagrogc

geeeeeatec
Ccttotacoce
caggaccaca
cgtygacaag

tctgeacaac

artificial sequence

18R8 light chain

teotteagty
gggtaagaay
tratgagaag
caacacigoy

ctottatutt

gggt

arvificial Sequence

18r8 1ight chain (Tambda)

COLCACTCLE
ttcagtyage
taagaagtat
tgagaagyat
caccgotace
rLottttact
tCageocaag
caacaaggee
ctggaagygea
38¢gCaacaac
ccacagaage

ccctacagaa

cgggaggaga
agcgacateg
ccteccatye
agcaggtygge

cactacacge

agogrtgeac
tatgettctt
gataatagac
accotgacca

gotggtaatt

ctractcagg
grtgeaccag
gertettygt
aatagaccct
ctgaccatta
ggtaattctc
gorgeoccca
acactggtgt
gatagragec
aagtacgetg
tacagetygae

tgttca

tgaccaagaa
cegtggadgtyg
Tggactooya
agcaggggaa

agaagagoct

caggtcagac
ggtaccagoa
cotcaggeat

ttageggeac

crotggaggt

gracaggatc
gtcagaccgeo
accageagaa
caggeatccc
QCgacaLtea
tggaggtytt
gegteacter
gtcteataag
cegreaagoe
ceagoagota

aggrceacaca

page 12

ccaggteage
guagagraat
Cggctectte
cgtortotca

ctoootgton

cgotagaate
gaBaccegag
ceetgaacge
tcaggetgaa

gtttggeggc

ctgggetgat
tagaatctct
accegygeag
Tgaacycrt
ggetgaagac
£GYLYYCYHC
gtteceoteec
tgacttotas
tggagrggag
Tergageoty
tgaagggage

1140
1200
1260
1320
1380

50
120
180
240
300
324

60
120
180
240
300
360
420
480G
540
500
660
696



<210>
<211
<21Z»
<213

<220>
<223>

<400

21
324
DNA

21

2293 051rCO4revisedsequencelisting ascii

artificial seguence

18RS Tight chain

gatategage tgactcageo tecatoogty

agotygctecy
caggctecag
ttcageggaa
gacgaagcey
ggaaccaagt
<2 10>
211>
212>
<213>

<220
<223

<400 22
atgycatgyg

atcgagcotga

22
696
DRA

tgoreegayg
gotecagre
agcggaagea
gaagergact
accaagttaa
Tectetyagy
CCLugageey
accaccacac
acacctgage
accgtggaga
23

1455
DNA

<Z210>
<211>
<212>
<213>

220>
<223>

<400> 23

gggacaatat
Ttetegrat
gaacagegy
actattactg

taaccgtect

cactgetget
cteagacrec
acaatarcgg
tegttatcta
acagcggaaa
attactgeca
cegltectggy
agcigeaage
tgacagtgyc
CCtCCaaaca
agtggaagic

agacagrgge

cagatottte
ctatgataag
aaatactygca
ccasagotac

gggt

Artificial Seguence

18RS Tight chain (Qambda)

gereactety
artccgtgagt
atettrotac
tgataigagt
tactgcaact
aageracgea
tcagoeoaag
CARCAAGYCC
ctygaagyca
aagraacaac
ceacagaage

ccetacagaa

Arvificial sequence

agtghgyccc
tacgtgcact
agtaatcgec
actctcacaa

grasacacce

ctgacacaag
gtyggcecety
gtgcactegt
aatcgeeoet
ctoacaattt
aacaccotgr
gergocoooa
acactgotgt
gatagcageo
aagtacgoty
racagetyed

tgteca

Fzd? ECD Fe fusion protein

crggteagac
ggtatcagea
cetetgggat
trtecggtac

tgrecetegt

gtactggone
gtcagacage
atcagcagaa
ctgggattec
ccggtactea
ceotegtett
gcgteactot
gtetcataag
CCYtCaagye
ccagrageta

aggtcacaca

agcacgeatc
gaagcetggt
tecagageye
teaggetgag
ctteggagge

trgggccgat
acgeatcage
geotggteag
agagegetrte
ggctygaggac
cggaggegya
gttoccteee
tgacttctac
tggagtagag
£ergagecty

tgaagugage

atgeggoace CCgusgoagl cgetoegett togtecctlyy groiotygtyc cotggtycthy

rage 13

80
120
180

300
324

60



gegergotgy
atcteegtge
gectacaace
ctogagytyce
Trottatget
cgttototgt
cagtggeocy
gtgggocaga
accgegeoct
aggggglgtc
ggeraccget
pgoctgatgt
actcacacat
tLocoeenaa
gragiggacy
gaggtygcata
gtcageytac
gtctccaaca
CCCCgagaac
gteagoectoa
agcaatgoge
CCCTTOTICC
trotcatget
ctgtotocgy
<21
<211>
<212>
<213

<220
<223

<400

24
17

PRT

24

1

Leu

2293 051pCl4revisedsequencelisting ascii
ggogcocage cgtacCacyy agagaagage

gcgeactgte
COgaccacyy
agaccatect
accagticta
ceatgtatge
gegageaeys
agrggorygey
acacgtegga
acctgecgga
cogeertoos
tectgggtga
acttiaagga
grecaccyty
aacccaagga
tgagccacga
atgecaagac
TCaLcgtect
aageectece
cacaggtyta
cotgeotggt
agecggagaa
totacageaa
cogtgatygea

gtaaa

cgegggegoo
cttoetgecag
goecaacety
coogotggty
geeocgtygrge
CCyTCaggge

tgegagaac
COUCtCCygy
cetgeeette
cttetcatyc
gegegattgt
ygaggagagy
cccageaccet
caccoteatg
agaccotgag
232agCCyeyg
geaccaggac
ageececcate
caccotgece
caaaggotc
caactacaag
getcaccgty

tgaggetcty

Arviticial sequence

Gln Asp Glu Glu Asp Ala Gly Leu G
5

cecatcteca
ctggygccaca
aaggtgcagt
accgtgeteg
Tgcgangege
rtcecogytge
ggeccaggeyg
accgogotge
ccoogteage
ggcgeoeegt
cgertegeee
gaactoctgy
atctecegga
grraagitca
gaggageagt
tagctgaaty
gagaazacca
ceatcooggy
tatoocagey
accacgeote
gacaagages

cacraccact

fragment of Human frizzled receptor

10

tecegetgtg
cgasccaaga
grtorecoga
atcaggcecat
tcatgaacaa
acggtgcgag
geggeeccac
coeegggggo
tcaaggtgcc
gegaaccgay
groregadcy
ggggaccgte
cooctgagat
actggtacgs
acaacageac
gcaaggagta
totoCaaage
atgagetgac
acatcgoogt
cegtgetyga
ggtggeagea

acacacagaa

Fage 14

cacggacatc
ggacgegggc
actcogettt
ccegecgtyt
gtteggettc
cgagatetge
rgootaccet
ctcagatgge
cocegtaccg
cogrgecaac
cgeegacaas
agtcticctc
cacatgcgty
9gacggegty
gtaccgioty
caagrgcaay
CAraguyCay
Caagaaccag
ggagtyggag
croogacyge
ggggaacgtc
gageocretee

¥ val His Gin Phe Tyr ng Pro
3 1

120
180
240
300
360
420
480
540
600
Ay



<211»
<Z12>
<213

<220>
<223»

«4Q0>

6
PRT

2293 051PC04revisedsaquencelisting aseid

Aartificial seqguence

fragment of human frizzled receptor

25

Gly Lteu Glu val His Gln
L 5

<210
<21l
<2 12
<213%

<220
<223>

<A00>

26
647
PRT

Artificial sequence

Human frizzled receptor rFzDl

26

Met ala Glu Glu
ki

Ala

Pro

85

Glin

Gin

His

Tyr

ser

Gly

Arg

50

Leu

Gy

ser

Gly

Asn

130

Ala

ser

Thr

Tro

Ler

35

Leu

ley

Pro

Gly

TYr
115

3]
o
=

Gly

Ala

val

Glu

20

Gly

Ala

Leu

Gy

Gln

100

Lys

Thr

Leu

Glu

L&y

Gly
5

Ley
Asp
Arg
Gly
Pro
Gin

Gln

Ley
165

Gl

Ala

Cys

Ala

Gn

Va

70

Gly

Tyt

Pro

Met

va'l

150

Lys

Gln

Pro LYS Lys

Gly

Leu

55

Gin

AsN

Tle

Pro

135

His

wha

Ala

Gly

Gly
40

Leu

g Ala

Gin

ser

120

Asny

Gin

Phe

Pro

Leu

Phe

Leu

Pro

Ser

10

Leu

Arg

Leuy

Ala

Pro
80

U Arg

Pro L

Leu

TVYIF

cys
170

ATg

sar

APY

Leu

ala

75

Pro

Gly

&la

Ala

Pro

Trp

60

Gly

Pro

Ile

Cys

Hig T

1440

Leu

Met

Pro Cys Arg
Page 15

Ala

Arg

Pro
45

vl

Tyr

ser

Gy

Ley
30

val

¢ Ley

Gly

Gin

wva'l

110

ASD

ABN

Lys

Ala

Leu

Gly

Ala

Asp

Gl

FPro

Pro

Ile

Glin

Pro
175

Cys

Gly

Glu

P

Ala

Gly

80

Asp

Ala

Glu

Gin

160

val

Glu



Arg

TEp

Glu

225

Gly

LYS

His

val
305

Ser

Met

Lay

ala

Pro

210

Leu

Leu

His

Pha

rhe

290

Tyt

e

va'l

Pro

cys

e

LyS

Ala

AT
195
Asp

Cys

Leu

Ser
275

L.eu

Ite

Leu

Glu

Thr

Trp

180

Gin

Thr

val

Pro

v Leu

Gly

Thr

340

Ile

Gly

ASH

Tl

Gly

Ley

Gly

Pro

y Gy

Met

(#3324
ok e
WD

Tyr

rhe

Pha

Gly

Ley

405

val

His

Ala

2293 051pCO4r

Cys

Lys

Gin

236

Phe

Phe

Arg

Leuy

Ala

3580

Phe

Iie

Glu

va

Glu

Cys

215

ASH

Tre

Pro

Ala

ASE

295

Phe

val

Ser

Leu

375

Arg

et

Leu

Ala

Pro

185

ala Leu Met Asn Lys phe

200

Thr

Gly

Lei

280

cys

Gly

val

ASD

Gly

360

Glu

Thr

Met

ser

e
440

Lys
ser
sar

G
2

5
ity

Gly

Pro

Leu

Met

345

<ys

Asp

val

Leu

Leu

425

Glu

Phe

Asp

Arg

Tyr

APG

Ata

Tyr

410

Thi

Ala

Pro

[
[
(W5 2741

Pro

Pro

Proe

Glu
318

vali

Gin

385

phe

Trp

Ast

val

220

Gly

Gin

Ala

sar

Cys

300

Leu

s Ala

phe

Alg

Ser

2 Lys Thr Ile

rage 16

205

His

Thr

His

sSapr

Ty

2385

Glu

Arg

ser

Sear

val

365

Cys

Thi

Leu

Glin

Thr 17

evisedsequencelisting ascii
35 180

Gly phe Glin

Gly

Pro

Gy

Giu

270

Leu

Bro

Phe

Thr

350

ala

AsSh

LyS

Met

Ala

Thr

Gly

™~
e
WY

Arg

ASh

Thr

ser

val

ASp

Lys

Ala

415

Ala

Phe

> Leu

Gly

Py

240

Gly

aly

Tyr

Lys

APg

340

phe

Gy

ala

LYS

sar

Gly

His

Ala



Leu Gly
465

Leu Asn
val Tyr
Ley Phe
Lys Leu
530
Thy val
545
Phe Arg
Tyr Ala
His Pro
Met Thr
Lys Thr
645

Lys Gin

Gin

ASH

Leu

Pro

ASD

1le

Pro

595

feu

ey

Gly

<210 27
«21i> 321
«Z1Z»  PRT

<Z1%>

<@ 28
<223

<d00» 77

va'l

val

phe

560

Ile

Gin

Pro

580

et

Tle

A5n0

Glu

Met £la clu ¢y

BN

ASD

485

Ile

Arg

Leu

The

Trp

565

cys

Ser

val

ser

Thr
645

2293 DSlPCQ4revisedseque?%$1ﬁstﬁng
46

Gly
470

Ata

Gly T

The

Met

Pro

Bro

Gly

Trn

530

Thye

455

ASD

Leu

Arg

His

Asp

Ile

615

Arg

val

artificial Seguence

extracetiular domain

§1u ala Pro
5

val

Arg

ser

520

Arg I

Ile

Leu

bhe
00

Thr

Leu Ser Gly

: Met Ly

475

rhe val
450

feu Leu Ala

His Asp Gly

Gly val

Cys

i
g

val ala 6ln 5

570

pPhe &

540

Phe

Ala Gly Gly

val Phe Met

Gly Phe

Tyr Thr
635

(ecp) of FzpDl

Lys

Ala Ser Trp Glu Leu Cys Ala Gly
20

o)
620

ARG

Ala

val Cys Phe

Bro

Phe

510

LYs

val

5lu

Cys

sla
590

Fe Trp

Leu

Thr

Lys Ser arg Ala ala Gly

Ta
3

10

ascii
val Gly

480

Leu Phe
495

val Ser

Leu Tyr
Gin Ala
Lys Ser
Bro Fro
Tyr Leu
ser Gly

ASH Ser
640

Gly Gly
15

teu Ser Ala Arg Leu ala Glu
30

Fage 17



Glu

Arg

ij

65

Gn

Gin

His

Tyr

Cys

cys

Arg

Trp

aiu

225

Ser

Gly

arg

50

e

Gly

Sar

Gly

ASh

130

ser

Thr

Ala

Pro

210

Leu

Lau

His

phe

rhe
280

ser
35
Leu

feu

Pro

Glin

Gly

ala

Cys

Leu

Gly

Ala

Glin
i00

rCys

Thr

Leu
180

Gin

Thr i

vai
PO
Gly
260

Cys

Gly

Asp

Arg

Gly

Pro

83

ain

Ile
Glu
Lay
185

Glu

Gy

Gly
Glu
245
Gly

Pro

Glu

2293 051PCO4revisedsequencelisting

ala ¢ly 6ly Arg Arg Arg Pro Pro val
40 45

Gln
vai

70

Gly

Pra

Mat

val

150

Lys

Gln

cys

Lys

Gln

230

rhe

55523

Arg

Lys

leu

55

Arg

Glin

Asn

Tle

Fro

135

His

Pha

Gl

cys

215

Asn

Trp

Pro

sla

295

Leu

Ala

Gin

Gly

Ser

1z0

ASn

Gln

Phe

Leuy

Ala

200

Thr

Thr

Gly

Ley

280

cys

Leu

Gin

Pro

Leu

fhe

Leu

Py

185

Ley

ser

ser

Lys

Gly

Leu

Ala

Pro

80

Arg

Pro

Lap

Tyr

Cys

170

Pro

Met

Phe

ASp

Asn

250

Aa

val

Ala

Leu

Ala

i~y
-

Pro

Gly

Leu

Gly

Pro

155

Ser

Cys

AN

Pro

Lys

Pro

Gly

Pro

Pro

Trp

60

Gly

Pro

Ile

Cys

His

140

Leu

Met

ArgG

Lys

va'l

220

Gly

Gln

ala

ser

300

Page 18

Leu
Gin

Pro

Thr
125

Thr

val

Ser
Phe
205
His
Thr
His
Ser
Tyr

Gy

Leu

Gly

Gln

val

116

ASD

ASn

Lys

Ala

Leu

19¢

Gly

Gly

Po

cly

Glu

274

Pro

ascii

Asp

Glu

Fro

Gin

95

Pro

Ile

Gln

Phe

Ala

Thr

AST

Thr

Pro

Ala

Gly

80

Glin

ASH

Ala

Gin
160
val

Glu

Gin

Pro
240

Gly

Gly




2293 051rCO4revisedseguencelisting asciti

val Tyr Gly Leu Met gyg phe Gly Pro Glu giu Leu Arg Phe Ser Arg
% 15

305 320
Thr

<210> 28

<Z211> 151

<21Z» PRT

<213 Arvificial seguence

<2 20>

<22%> Human FZR1 Fri domain

<400> 28

Gln 6In Pro Pro Pro Pro Pro Gln Gin GIn Gln Ser Gly Gin Gln Tyr
1 5 10 is

asn Gly Glu arg 6ly Ile Ser val Pro Asp His Gly Tyr Cys Gin Pro
20 25 30

ITe ser Iie Pro Leu Cys Thr Asp Ile ala Tyr Asn Gin Thr Ile Met
33 40 45

Pro Asn Leu Leu Gly #is Thr asn Gln Glu Asp géa Ggly Leu Glu val
50 55

His 61n Phe Tyr Pro Leu val Lys val GTn Cys Ser Ala Glu Leu Lys
€5 70 75 80

Phe Phe Leu Cys Ser Met Tyr Ala Pro val Cys Thr val Leuy qu Gin

Ala Leu Pro Pro Cys Arg Ser teu Cys Glu Arg Ala Arg Gln G6ly Cys
100 108 110

Glu Ala Leu Met Asn Lys Phe Gly Phe Gln Trp Pro Asp Thr Leu Lys
115 120 123

Cys Glu Lys Phe Pro val His Gly ala Gly Glu Leu Cys val ¢ly Gln
130 135 140

Asn Thr Ser Asp Lys Gly Thr
145 150

<210» 29

<211> 1944

<Z21Z> DNA

«Z13> Artificial seguence

<220>
<223> Human FZD1
<400> 28

Page 19




atggctgagy
crrtgtgecy
cgoTgeLneo
crgetygagg
caggggeery
cagtacaacy
Ftcecgergr
acgaaccagy
tgttocgety
gagcaggcge
ctcatgaaca
cacygegeey
tegetgete
gaettoceyy
aaggtgcect
gRgCCgaa
acctyggatty
taccrggtyy
tgttacacoy
tgtaatgaca
GOCtgcacca
gtgatcctgt
gaagccaact
accatcctgg
crtaacaacy
atcggeacgt
~ aagcacgatg
agogtgetge
ttocgggace
tgeoeteace
acggtctica
atctggrecy

aaacaagyuy

<210» 30

2293 051pCl4revisedsaquencelisting ascii

aggaggogec
ggocyctere
Cgocagttga
cteegetget
ggccgygagea
gCgageygugy
geacggacat
aggacgcgyg
agereaagtt
tyoogeecty
agttoggett
grgagctygty
Cagagrtotg
guggegogy
cetacetoaa
aggtgtatgg
grattigotc
ACatyeggeyg
cogtggoogt
agtltogecga
tectetteat
cgetoacctg
Cacagtattt
cgctgggeca
tggacgegot
ccttictyget
gcaccaagac
acactgtgeo
agtgogaacy
tccaggegay
tgattaagta
gcaagacocet

agacracagt

taagaagtec
ggreegooty
ceooogyeya
gergggygeo
geaaceyey
catcteegtc
cgcgtacaac
cotagaggty
ctteetgtge
CCErToecty
ccagtggeca
cgrgggeeag
gaccageaac
cgegteggay
ctaccacttc
gctcatgtac
agtgotgign
cticagerac
gycotacate
ggacggggea
gatgetotac
grtcctggey
tcacctggec
ggrggacygr
gegtggottc
ggccgyettt
cgagaagety
ageoaceatc
cagerygggty
cggaggegec
cotratgacy
caactectyy

ctga

cgggcegecy
gcggagdagg
Ttggegcygee
cgggeecagy
CCgeegeone
ccggaccacy
cagaccatca
caccagttct
tecatgtacy
tgegageygcy
gacacgctea
aacacgteoy
cotcageacy
cgaguraagt
crgggggaga
Trhegugeoecg
£gCgoeToca
coggagcage
goeggotice
cgeactgryg
tretteagca
gotygeatga
geotgggntg
gatgtactga
gtgetggege
gtgtcgotot
gagaagctog
gtcatcgeet
geecagaget
cogoogace
ctgatcgtyy

aggaagrict

geggtggage
gcageggada
agetgoetyget

COOCagycca

agcagoasca

gerattgeca
THCeCaAnceT
accotetagr
cgeoegtgty
cgegeoagay
agtgrgagaa
acaagggeac
geggragagy
totectgeec
aggactgeog
aggagetgey
cgorotteac
cecatcatett
tectygaaga
CHCagygeac
tggecagete
agtggggeca
tygceggeeat
gcggagtoty
ceotetrtegt
toogeatoog
tggtgegeat
gctactrota
geaagagota
cgeeratyay
gratcacgtc

acacgagget

Page 20

gagctgggaa
cgeaggtyge
gotgotitgg
ggggecaggc
gagaegggeag
geeeatctoo
gotgggecac
gaaagtgrag
cacegtgeta
crgegagacy
grrcccgoty

ccegacgeee

gcacoytgge

gegegooote
cgeacctigt
ctroroygeye
ggtgcttacy
cttgreogyge
cogagtgyty
caagaaggag
catctagtoy
cgaggeoato
caagaccate
crecgtggag
gracctgtte
caccatcatg
tggegtctic
CHAgeagace
cgetatoocc
ceeggactte
gggeticigg

Cacaacage



<211
«212>
<213

<2.20>
<223>

<400>

565
BRT

2293 051prch4revisedseguencelisting

arpificial seguence

Human FZn2

30

Met Arg Pro Arg
T

Lau

ile

ASp

ASH
a5

e

Gly

Gly

Ala

ser

225

Pro

Pro

Ile

50

Gin

val

Pro

Cys

rhe

130

Ala

Ala

Gly

The

Y
210

Ala
Asp
35

Ala

Glu

Glu
Ley
Thr
Leu
195

Leu

Pro

Ala

20

His

Tyr

ASp

cys

Cys

100

Trp

Gln

Ley

Pro

180

Glu

ser

Ala

setr
5

Gly

Gly

ABH

Ala

ser

85

Thr

INE

Pro

Tle

Thr

165

Gly

Hisg

Tyr

Arg

Ala

Pro

pPhe

Gln

Gly

70

Fro

Arg

Glu

Cys

150

Thr

Gly

Pro

Lys

Pro
230

Leu

Cys

Thr

55

Leu

Glu

Leu

Gin

Ada

Pro

phe

215

ASp

Bro

Gin

Glin

40

Ile

Gy

Leu

Glu

Gly

120

Leu

Gly

Pro

Gly

His

200

Ley

Gly

Arg

rhe

25

Pro

Met

val

Arg

Gin

105

cys

APy

Gin

Pro

Gly

ser

Ley Leu
His Gly
ile ser
Pro Asn
His Gin
75
phe phe
a0

Ala Itle

Glu ala

Pro Gly
170

cly Gly
Pro Arg

Glu Arg

met Phe
235

Leu

Glu

Leu

50

phe

Leuy

Pro

Leu

His

140

Ser

Ley

Ala

val

220

phe

page 21

Bra

Lys

Pro

45

Leu

Tyr

Cys

Pro

Met

125

phe

Glu
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Ala pro
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Trp
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atgcggoecce

33
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gggeoggeoc
cccatoteca
ctoggreaca
aaggtgeagt
accgtgctyy
tgrgaageoc
ttcocgegee
coogegetac
jrispasieidawsiy
tgeoegeycy
tgtgoigoge
acgegrttcg
treactgtca
arreteetgt
caggagegcy
ggraccaaga
agetocatet
ggccacyagy
gorgtcaaga
gtgrgctteg
ttogtgtace
ATCCOCACCa
cgeategyey
ttotacgage
agrotgaoca
tacatgatca
tegggeaaga

ggtgagacca
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geagegeect
agttecacgy
tecegetgtg
cgaaccagga
getegccoga
aacaggceat
teatgaacas
acggcgeega
tcaccacege
geggeggegy
teotoaagat
cotgegaace
cgcgectoty
ccacgtactt
cgggetgeta
tggtgtgeaa
aggagggaty
ggtgggteat
ccategaggye
ccatcaccat
taggcotcaa
tgttcategy
toatgaagea
tetteteogt
aggeettecg
tecegtgeoe
aatacctcat
cgeigoactc

cogtatga

Seguence

geecegecty
ggagaaygggc
cacggacatc
ggacgcagygce
actgegette
coegeegtge
grroggttee
geagatctge
groegeegoeg
cgetceeecy
gocatcctat
tgogoggece
gatccteace
ggtagacaty
caccatgyty
Cgagcgette
caccatecte
cetgregeto
caactcrcag
cetggecaty
cageetggac
cacgrectte
cgacggeace
gotctacaca
cgageactgy
ggcgeactac
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gtggaggaay

chgctgoege
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ctagaggtyc
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cgotacgeca
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ccatgtacge
gtgagogege
agrgeotygeg
accactocysa
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acatcygegag
gttaccgeac
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acggegacct
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gortegtyte
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gogtgagcca
Tgrogeccga
cgtegagett

gcoteaccaa
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ggtggucaca
tataatacta
geaatggagc
ctrtgtgeac
aggergtgte
tggectgaay
grggatctga
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catgtycgty
Tttgoteget
Teittaactt
tatgeagtet
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ctrggattyt
grrtgtiiice
cotteatgoe
cattecacee
tetacgetec
agoggogcta
atatggastg
atttagotyy
ggrgrecoeeg
attgtreace
atttcatagy
ttttgattga
gcracatgat
geaatgeatc
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gggtaatrict
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teatectttt
gcoctctacga
tagttggggt
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atgagccata
cagtygcagt
atctyggrta
tCagaagaga
retegygccac
CtgBanggee
ttggattrtt
cttecacagt
atttrrttac
cagergtgec
grgcatyguy
gtgacaatat
Ttgtrettac
ttatatcoct
tagtgaagtt
Ttgtaattygy
tacaagaacy

gtocagactt

rage 30

2293 (51PCO4revisedsequencelisting ascii

95

Glu Asp Metl Glu Cys Ser Arg
.0

gaggeatata
agatttgect
ageagettty
cecggeotttt
tecctgtegt
tggtgttoct
teetegactt
gcagagagac
tLoLtLtoty
agaactgicoa
attgrttact
tattatatti
gcttgaagat
gacacaagga
Tatgertgge
aaagrugugt
catceecgga
tagtggegty
tceeetetge
aaacagagtt
tatgatcoyg
atgoractit
ctycagagasa

gattetotty

60

180
240
300

420
480
540
500




2293 031PcO4revisedsequencelisting ascii

ctgatgaaat acctgatygge totcatagtt ggeattocct
asazagacat gotttgaaty ggecaghutt tticatygtrc
aatgagagor gacaggtact ccaggaacct gatrtttgetc
aatactccta teataagaaa gicaagggga agrtecacto
TCttcaacte agCiggoetat ggtggatgat Caaagaagea
aaagtgagca getatcacgg cagootocac agarcacgtg
agttacagag gaatggagga gagacltacot catggcagoa
TCcaggoaty gragrtctea teoggotcaat gaacagreal
crcagtaata atcccatgac teatatcaca catggeacca
gaagatggaa ccagtgotta a
<210> 38
<21l> 540
«Z12» PRT i
213> Artificial sequence
<220
«Z22%> Human FZbd
<4Q0>» 38
Met Ley Ala Met Ala Trp Arg Gly Ala Gly Pro
1 5 10
pro Gly Gly val ¢ly Leu Ser Leu Gly Leu Lau
20 25
Lteu Leu Gly pro Ala Arg Gly Phe Gly asp Glu
35 40
Asp Pro Ile Arg Ile Ser Mel Cys GlIn Asn Leu
50 55
Lys Met Pro Asn Leu val Gly His Glu Leu Gin
65 70 75
Gin reu Thr Thr Phe Thr Pro Leu Ile Gln Tvr
85 a0
Leu Gin Phe Phe Leu Cys Ser val Tyr val Pro
100 105
Ile Asn Ile Pro Ile Gly Pro Cys Gly Gly Met
115 120
Arg Arg Cys Glu Pro val Leu Lys Glu phe Gly
130 135
Ser Ley Asn Cys Ser Lys Phe Pro Pro Gln Asn

i A e, oA

ctgratttty
gtaggaaaaa
agtctetect
aaggaacatc
aagcaggaag
atggcaggta
tgtcacgact
gacatagcag

gCatgantcy

ser val Pro

Leu Glin Leu

30

Glu
45

Glu Arg

Gly
60

Asn

Thr Asp Ala

Gly Cys S

Thr
110

Met Cys

Leu Ser

125

cys

Fhe
140

Trp

Asp His Asn

Page 31

ggttggaage
agagatagtyg
gagguateca
cacccatget
catecacage
cacgecctyge
aacagatcac
catragagat

ggttattgaa

Gl
15

Ala

Leu

Arg Cys

val Thr

Glu Leu

8O

ser Glin

o5

Glu

Pro

His Met

1560
1560
1620
1680
1740
1800
186G
19206
1980
2001




145

Cys

Gln

Tyy

Trp

225

val

Pro

ile

¢lu

fhe

[ Y ST W TN,

Met

e

Tyvr

ASD

210

Met

Ley

val

Ala

290

Ata

TR

Tr

Ala

Lei

370

ASn

Leu

tys I

Glu

&in

Ile
1488

sla ¢

Ala

Thr

Ite

Trp

Gly

r

L

Laf
or

val

e

val

Gly
Pro

180G

Trp

Phe

Phe
260

Ile

vzl

His

340

Atz

ASD

ASD

Ile

AFg

Pro

165

Gly

val

ey

Trp

Lay

245

Leu

Thr

Pro

rhe

Giu

Tie

2293 051rCO4revisedsequencelisting ascii

150

Gly Asp

Glu Glu

LYS Arg

Tyr Ser
215

Ala Ser
230

Iie Asp

sSer Met

val &ly

val Leu

295

Ley Leuy
310

Leu Thr

Ala Ile

Pro Ala

Asp Glu

375

Leyu Thr
380

Thr Leu

Asn Leu

Glu

Cys

ser

200

Arg

et

Ser

ATG

280

Met

Lau

Glu

val

360

Leu

Gly

rhe

Gin

155

Glu val Pro Leu Pro His

His

185

Leu

Ser

Cys

Ser

Tyr

Z2€5

Glu

aln

Tyr

Thr

met

345

Lys

Thr

phe

Ile

LyS

170

Serpr

Asn

Arg

Giu

Phe

TrD

330

Hig

Thr

Gly

val

Ala
410

val

Cys

Lys

e

Gy

phe

315

she

ser

1te

Leu

val
395

ala

Gly
val
&lu
220

Sar

ser

Ser

Leu

360

cly

Lew

ser

val

Cys ¥

380

Ala

Gly

Asp Gly Thr
Page 32

Thr

Leu

205

rhe

Thr

Met

Ala

Tyr

Pro

Lau

Lys

Asn

180

Lys

Thr

Ala

Pro

Ite

270

ASD

Ast

Ala

Ala

]
it

0

3

2 teu

val

Lys

175

ser

Cys

Asp

Phe

(RN

1Yt
LTEC

Ala

Phe

Thr

Ser

Ile

Gly

Phe

alg

415

ASD

160

Thr

ASD

Gly

Iie

Thr

240

Arg

Tyt

Glu

ser
320

Leu

Met

Asn

Thr

400

Leu

Lys



Leu

val

Trp

Arg

D

420

Glu Arg teu Met Val Lys
435

pro Ala Thr Cys val
450

b b
(A5 ek
D

Ala Leu Phe Arg Tyr Ser
470

Leu Lys Tle Phe Met ser
485

Ite Trp Ser Ala Lys Thr
500

Leuy

e
bt
HTpn

L Ast ser Gly Lys

val Lys Pro Gly Lys
530

[E5 78

D wed
R L

<21l 39

<21l» 224

«212>» PRT

«213> Artificial Sequernce

<2 20> .
«223> extracellular domain

<400> 39

Met
i

Fro

Lys
&5

Gln

Let

Leu Ala Met Ala Trp Arg
5

Gly Gly gal Gly Leu Ser
a

Leu §Ey Pro Ala Arg Gly

53

Pro Ie Arg Ile Ser Met
50 55

Met Pro Asn Leu vatl Gly
70

Ley Thr Thr Pge Thy Pro
8

Gln Phe Phe Lau Cys Ser
100

Ile

440

Ala

ala

Leu

Ley

G

1y

Cys

ASD

Let

His
505

Lys

Glu

val Phe ser val

Tyr Phe

ASp Sar
475

val &ly
490

Thr Trp

Arg Glu

. ]

Thr va

(ECD) of rzbD4

Gly ala

Leu

rhe

480

Cys

His

Ley

<
jsi3
P

Gly

2

Ghy

G

&

5

Tn

Tu

s 90 b e

Gly Pro
10

Leu Leu
asp Glu
AsSn LBu

Leu Gin

Gln Tyr
a0

%
480
Asn
Ite
Gin

LyS

val
540

Leu
Glu
Gly
60

Thr

445

Glu

Met

Thy

Gin
Glu
45

Tyr

Asp

Cys

Leu

Ile

Als

sepr

Pro

Leu

30

Arg

Asnh

Ala

The
110

Tyr

Ser

val

Gly

Ser

Aty

Gly
15

Leu
Arg
val
Gly
Ser
95

Ghu

2293 051pCh4revisedsequencelisting ascii
425 430

Thr

ASH

Glu

480

Met

AST

Gly

Lett

cys

Thi

Leu

BO

Gin

LYS




Ile Asn

ATG ATg
136

ser Leu
145

Cys Met
pro Ile
Gin Tyr
Tyr A

<210
<A A
<212>
<213

<220
«223>

<400>
phe Gly
1
Cys Gin
His Glu
Leu Ile
50
val Tyr
Cys Gly

Lys Gty

Pro Pro

Ile

115

Cys

Asnt

Glu

Gin

46

PRT

Pro

Glu

Cys

Gly

Pro
180

. Trp

Gly

Pro
ser
Pro
165

Gly

val

2293 051pCh4revisedseguenceTisting ascii

Gly
val
LyS
150

Gly

Gly

Pro Cys Gly Gly Met Cys
120

Ley

135

ASD

Glu

AlQ

Ser
215

artifticial seguence

Lys

Pro

Glu

Cys

Ser

200

Ary

Human FZD4 Fri domain

44
ASD

AST
Ley
35

Gin
vat
Gly

Phe

Gin

Glu

Leu

20

Glin

Tyr

Pro

MatT

Gy

100

Asn

Glu
5

Gly
Thr
Gly

et

Phe

Asp

Gly

Tyr

ASp

Cys

His

R e SR

Arg

Asn

Ala

ser

55

Thr

i Ser

Tro

ASH

Arg

val

Glu

40

Ser

Glu

va'l

Pro

=
e
in

s

Sty

Gy

Ley

Gin

LYS

Phe

Glin

§ ASNh

Asp
10

Lys
Gin

Ley

3 ARG

Gly

Asnh

155

Pra

va'l

Cys

Lys

pra

Met

Leu

Asn 1

75

L

Phe

140

AST

Ley

Gly

val

Glu

220

1le

Pro

Th

phe
&0

ASN

Cys MetT Glu
rage 34

Ley
125
Ala
Hiz
Pro
Thi
Leu
205

Phe

Arg
ASh
Thr
45

Phe
Pro
Ghu

Cys

Gly

Ser

Trp

AStt

Ash
190

Lys

Thr

Ile ¢

Ley
30

Phe

Pro

ser
ENEY

pro

val

Pro

His

[t
W

Ser

cys

ASD

Thr

Cys

Gly

val

a5

Lys

Gly

Lys

Met
180
Thr

Asp

Gly

MeT

Pro

ser

Phe

ASP




115

Glu ¢lu val
130

<210>
<211>
<212>
<213

<220>
223>

<400> 41
atgctggeea

41
1623
DNA

ggtctcagte
ggggacgagg
tacaacgtga
cagctgacaa
cttigttotg
ggcggcatgt
gcerggocay
tgcatgygaay
ggggaagagt
ctgaactgty
ttcactyata
gractgacct
ctcagtatgr
gaaaggatat
aagaacacag
attiggtygy
gaagccatty
aaaaccatt

ratgttggaa
tatttggtca
tcaaatottc
ggggrgtict
gaaatctcca
atgttgaaaa

gccazaacte

22483 GSlPCO4revisedsequencegiﬁfing ascii

Human FZD4

tggcctggeg
tggogttgcet
aagagegycy
ccaagatgeo
ctttcacacc
tttatgtgee
gtettteagt
agagtcrgaa
ggccaggtga
gtcactcigt
tgctcaagty
tctagatgge
toctgatega
gctataatat
cctgtgattt
gatgtgcaat
trattctgac
aaatgcacag
tcatcttygat
accaaaact
ttggaacttt
aaaaggatgg
cagtactgta
actgggeact
tttitatgte

ttcacacyty

120

Aartificial Seguence

gggcgeaggg
cetgeagtty
ctgcgaccee
caacctgott
getcatecag
aatgtgcaca
caagagacgc
ctgcagcaaa
tgaagaggty
gggaaccaat
tggctatgat
tgtgtggacc
Ttettetagy
ttatagcatt
tgaagaggca
aattttcttg
actcacttgg
ctcttattte
tatgagactg
cgatgeccte
gttcattget
gacaaagaca
cacagttect
Tttteggtat
tttgttygty

gcagaagtgt

ccgagegtec
ctgctgetec
atcegeatct
gggcacgage
tacggetget
gagaagatca
tgtgaaccey
tteccaccac
ceottaccte
tctgatcagt
gctggottat
agcetgtgtt
ttitcctace
gcttatattg
gcagaaccty
ctgatgtact
tttttogeay
cacattgeag
gtggatgoag
accgggricy
graggtityg
gacaagttag
gcaacgtotg
tctgcagaty
ggcatcactt

tCcaacagat

€ggoggcgre
tggggccgge
ccatgrgeca
tgcagacgga
ccagecaget
acatcoccat
tectgaagga
agaacgacca
acgaaaccce
acatctgggt
acageegeic
teatotecac
ctgagogeee
tcagoctgac
ttectcateca
ttttiggaat
caggactceaa
cetgggecat
atgaactgac
tggtggeec
tggcettott
aaagactgat
tgattgccty
attccaacat
caggeatgty

tggtgaattc

Page 35

€gggggcgte
geggggette
gaacctegge
cgecgagetyg
gcagriettc
tggcccatge
atttggattt
caaccacatg
catccagect
gaaaaggage
agccaaggag
tgocttcaca
catcatattt
tgtaggccgg
agaaggactt
ggccagetec
atggggtcat
cecegeagtg
tggettgtge
ccrettract
caaaattcgy
ggtcaagatt
tratttttat
goctgtrgaa
gatttggtet

tggaaaggta

i S



2293 051PCO4revisedseguencelisting ascii
aagagagaga agagaggada tggttgggtg aagoctggaa agggceagtga gactgtggta 1620

Taa 1623
<210» 42

<211» 585

<Zid»  PRT

<213 artificial sequence

<220

«<273> human FZDS

(4&6) 42

met Ala Arg £ro Asp Pro Ser aAla Pro Pro Ser Leu Leu Leu Leu Ley
T
d

teu Ala Gin Leu val Gly arg ala ala Ala Ala Ser tys Ala Pro val
24 25 30

cys Gin ¢lu 1le Thr val Pro Met Cys Arg Gly Ile Gly Tyr Asn Leu
35 40 45

Thr His Met Pro Asn Glin phe aAsn His asp Thr Gin Asp Glu Ala Gly
50 55 60

(73

Leu Gla val Hi

Gin Phe Trp Pro teu val Glu Ile Gin Cys Ser Pro
65

74 75 80

Asp Leu Arg Phe Phe Leu Cys Ser Met Tyr Thr Pro Ite Cys Leu Pro
23 40 95

Asp Tyr His Lys Pro Leu pro Pro Cys Arg Ser val Cys Glu arg Ala
100 105 110

Lvs ala Gly Cys Ser Pro Leu Met Arg Gin Tyr Gly Phe Ala Trp Pro
115 120 125

Glu Arg Met Ser Cys Asp Arg teu Pro val Leu Gly arg Asp Ala 6lu
4 140

e
(oY)
o
o
s
LA

val Leu Cys Met Asp Tyr Asn Arg Ser Glu A

a Thr The ala Pro Pro
145 150 155

160

Arg pro phe Pro Ala Lys Pro Thr Leu Pro Gly Pro pPro Gly Ala Pro
165 i70 i7s

Ala ser Gly 6ly Glu Cys Pro ala

ol
O —t

Gly Pro phe val Cvs Lys Cys

(A

Arg Glu pie val Pro Ile Leu Lys Glu 5er His Pro Leu Tyr Asn

200 2045

-+ 13
U3
P

Lys val arg Thr Gly Gln val Pro asn Cys ala val Pro Cys Tyr Gln
rage 36




Pro S

225

Leu

phe

Phe

Leuy

Ile

305

Leu

ser

Ile

Ser

Pro

385

Leu

Tte

ATY

val ¢

465

210

Trp

leu

Leu

val

250

His

val

t.eu

Ala

val

370

val

Gy

phe

Lys

Leu

Phe

ser

Ile

ser
275

vaTl

The

ala
Pha
Lau
Gin
435
Gly

Tys

Thy

Ser

val

260

Ala

Gly

Glu

phe

Trp

346

Tyr

ser

Gly

val

Leu

420

Gly

Ile

Tyr

Cy's

Ala
Ley
245
Met

Cys

His

Ala

Iie

Ite

Leu

405

Alg

Gly

Phe

Leu

ala

2293 OSlPCOArevisedsequﬁgifTistﬁng

215

Asp Glu Arg
230

Cys

Glu

Tyr

sla

Thr

310

Lau

Tht

Gly

Thr

Thr

Ty

A7G

Cys

pPhe

Arg

Leu

mMet

Ala

ala

375

Tyr

Pro

phe

Lys

Leu

455

Glu

Pro

Tle

Phe

Cys

280

val

Pra

alg

Ala

pha

360

Ley

va'l

Leu

val

Thr

440

Leuy

Gin

Gly

Thr

N>
3
(Sl

va'l

Ala

alp

ser

Ala

Gly

val

Serp

425

LSD

Tyr

His

His

phe

&3 23

fnd
&y

ser

cys

Lay

Ser

330

Mat

5 Ley

Leu

Asn

Leu

410

Leu

Lys

Thi

TYr

Ata The pPhe Trp

235

Sepr

Pro

Leu

ser

Lys

Ala

Ser

Phe

Leu

Thr

Gy

Arg
300

Thir

Trp

Ala

Ser

380

Asn

Ley

Arg

Glu

Pro

460

clu

Asp Thr Gly
page 37

Thr

Arg

phe

285

Glu

Ite

Tro

Lau

Ley

Gln

val

Pro

270

Lau

His

val

val

ASD

ASBT

va'l

Arg

4390

Lau

Tro

Pro

ascii

1le

va't

Asn

Phie

Ile

335

Glu

Tle

Gly

Ser

Gly T

Ser A

Met

Ile

Glu

Arg

Gly
240
Thr
e
Arg
His
Loy
320

Ley

Ala

ASD

Leu
400

val

Ale,
480

Aa



Lys

val

His

Pro Giu ':

Gly Ile
515

Tro Arg
530

; Lys Ser

1 Ala Leu

Lys Gin

<210> 43
<211> 233
«Z232> PRT

«213>

<220

«223>

<400> 43

Thr

Arg

Gly

Thr

val
580

gat Ala Arg Pro

Ley

Cys

Thir

Leu

65

ASD

AsDH

Lys

Ala Gly
115

Ala Gln

GIn Glu

35

His Mat
50

Gila val

Leu Arg

Tyr His

Ley

20

Tle

Pro

His

rhe

i
[£s)
Ly

Tro

ser

phe T

Gly &

ASD
5

val
Thr
ASH
Gin
Phe

85

Pro

2293 OSiPCGéreviiﬁfseQuenceWist%ng
4

val

Gly

Leu

Pro

Gly

val

Gin

phe T

70

Leu

Ley

Pro i

Leu

val

Ser

535

Met

Thr

Ser

artificial Segquence

extrace]Tular domain

Ser

Arg

Pre

Phe

58

Cys

Pro

Met

Tro

520

Arg

ala

Gly

His

Ley
505

Ie

cys

Ala

PIo

Lys Tyr Phe Met

Trp Ser Gly

Cys Cys

Arg
54¢

Gly Asp Tyr

70

(e of FzZD5

ala

Alm

MEt

40

Asn

Pro

ser

Pro

Mat
120

Cys

His

Leu

Met

ys

105

Ay

Pro Ser
10

Ala Ala

Arg Gly

Pro

Leu

Ser

Asp Thr Gln

val Glu
75

Tyr Thr
a0

Arg Ser

Gln Tyr

page 3§

60

Ile

Pro

val

Gy

Lys
525
Pro

Fro

Ala

L.ey

GIn
Ile
Cys

Phe
125

Arg

Glu

Ala

Leu

Ala

30

Tyr

Glu

Cys

cys

Glu

110

Ala

ascii

495

Leu

val

Arg G

Ala

Thr
575

Leu
15

Pro
ASn
Ala
ser
Ley
945

Arg

Trp

val

Gy

Ser
564G

Tyr

Leu
val
Leu
Gly
Pro
BO

Pro

Ala

Rro



Gy

val
145

Arg

Lys

Pro
225

Arg
130

Leu

Pro

Glu

val
210

ser

<210>
<211>

<212>

«213>

<220
<223>

<4G0>

Met

Cys

pha

Gly

Pro

195

Arg

phe

44
131
PRT

Human FzD5 Fri domain

44

Ser

Met

Pro

Gly

180

Phe

Thr

ser

Ala ser Lys ala
1

Gly

Thr

Glu

The

ser

Tyr

Ley

Ite
Gin
ite
50

Pro
val

Gy

Gly

aly

ASp

35

Gln

Tle

Cys

rhe

Arg

TYTr

z0

Glu

Cys

Cys

Glu

Ala

106

ASp

val
Gly

Ala

Pro
5

ASN
Ala
Sar

Leu

g
85
Trp

Ala

2293 051PCO4revisedsequencelisting ascid

AsSp Arg Leu Pro wal teu

135

L33

TYr Asn

Lys Pro

Cys Pro

Pro Ile

G val
215

Asp Glu
230

Artificial Sequence

va'l Cys
Leuy Thr
Gly Leu
Pro Asp
55

Pro AsSp
70

Ala Lys

Pro Glu

Glu val

Arg ser

Thr Leu

Ala Gy

Leu Lys
200

Pro Asn

Arg Thr

Gin Gy
His Met
Glu val
40
Ley Arg
Tyr His
Ala Gly
Arg Met
105

Leu Cys

Glu

Pro
170
Gly

Glu

Cys

Iie

Pro

His

phe

Lys

Cys

90

Ser

Pro

ser

Ala

Thr

A&

Gin

phe

Sepr

Cys

Gly Arg Asp Ala Glu
140

The

Bro

the

His

va'l
2260

val

Glin

phe

ey

60

el

Pro

ASD

Met Asp Tyr
page 39

Thr

Pro

val

Pro

205

Pro

Pro

Phe

Pro

Ley

Arg

Ash

Ala

Gly

Cys

180

Leu

Cys T

Met

&St

30

Pro

Ser

Fro

Mat

110

Arg

Pro
Ala
175

Lys

Tyr

Cys
15
His

Let

Met

Ser

Prro

160

Pro

Cys

AsH

Glin

Arg

ASE

val

Tyr

Arg

80

val

Glu



115

Ala Thr Thr
130

<210
<Z11>
<212>
<213>

<220
«223» Huma

<400 45
atggetegge

45
1758
DNA

grgggocayy
tgeogegyoa
gacgaggcay
gacctgeger
cegetgeege
COCCAgtacy
CoCgacycey
aggootitee
gaatgeotog
aaggagteac
cocrgetace
cTgtggetegy
atggaacget
gtgtegorygy
gagcacaacc
ctggtotact
TreCtggocy
cacctggety
gtggacggg
cucggettey
gegygettey
gacaagetyy
gecageatty
gogeteacct

tgggtgctca

2293 OSlPCO@reviseésequenc&?éﬁﬁing aseci
125

n FzD5

THACCCate
£ggrgcege
tcggotacaa
gectggaggr
tottectaty
cotgrogero
gertcgeoty
aggtectety
CAQLLAAgeC
ctgggggeec
geccgotota
agoeegtoctt
Tgoetgtgott
toegotated
gertecrggt
acatccacta
tettoggeat
ccggcatyaa
cgrggcetoat
accragtage
tgctgggeec
tgtegetctt
2gaAgCLCat
tggrggocty
gegootgece

tgoteaagta

120

Artificial Seguence

cgogrogees
gtccaagged
cctgacgeac
gcaccageto
crotatgtac
agrgTglygag
goocgagoge
catggattac
caccotteca
gttegtgrgo
caacaagglty
cagtgecgac
catctotacg
THAgrgeece
gegtetggte
cgagaccacy
ggocagetac
gtggggcaac
cooccagogte
cggeatctge
gotggtgete
ccgeatecge
gatccgeatc
ctacctgtac
gggccacgac

ctrcatgtye

tegetgttge
coggtotges
atgecoaace
togregtiag
acgoocatet
CYCYeeaagy
atgagergey
aaccycagey
ggccrgoecag
aagtgtogeg
cggacgyggeo
gagogeacyt
TCCRCCACA]
atcatctioe
gtgggreaty
ggecectgeac
atctggtogy
gaggeoatey
aagtecatea
tacgrggyca
tacctgotyy
agcgtoatea
ggeatcrtea
gageageact
accggeeage

Ctggtggtyg

tgetgoteot
aggasatcac
agtteaacca
tggagatcoa
gtetgecega
ccggetgote
accgeoteee
aggeeaceac
gggegeogge
agecettogt
aggrgeccaa
TOGroacott
tggeacert
tgtcageoty
cragegtyge
tgtycaccat
teatoctgte
cgggrtacge
CYYCACLyge
accagaacct
tgggracget
agcaggycyg
cgetgotota
accgegagag
Cgegegeoaa

gearcacgte

rPage 40

ggcgragety
gutgoccaty
CYACATQLay
atgcregeoy
ctaccacaag
goegorgatyg
ggtgcrgggc
ggcgeoeceo
ctegagagyc
geocaticty
ctgogoggta
ctggatagge
crreategac
cracergtge
ctgeageege
cgtotiocte
gcrcacctgy
gragtacttc
getgagoetoc
gaactogoty
crtectgetg
Caccaagacy
CREGYTCOnT
CTgggagycy
geocgagtac

gggegrotgg




atcrggtoogy

cCgLagegey
geegogetca

Toectgtogr

<210
<211
«212>
2213

<220
<223>

<400
Met Glu
1
Arg Gly
Met Lys
Tyr Asp
50
ATa Asn
Fhe val
Lys Leu
Phe Gly
Cvs ASp
130
Gly pro
Cys Pro

Gly 1le

Asp Glu

,,,,,

46
706
PRT

gcaagacgyt

acgtgtag

Artificial Sequence

Human FZDE

4G

Met

His

Met

35

&lin

Leu

pra

Cys

Ile

135

Glu

sin

Arg

ASD

i.eu

Fhe

ser

Glu C

Thie

L ot

Lo o

Arg

Thr

Lys

His

Gin

180

Glu

Thr

Lys

Phe

phe

phe

ASH

Ala

ser

70

Ite

va'l T

Pro

Pro

Thr

150

Lys§

Ata

Ala

Ley

Thr

Met

val

135

Giu

Thr

Pro

Lys

LBy

Cys

Thr

40

val

Asr I

Gln

-
i

Lt

Pro

ser

Thr

Glu

25

Phe

Glu

Cys

10

Pra

Phe

Met

Glu

His
S0

Cys L

Glu

A5p

ile

Ite

Pro

Gy

Thr

75

va'l

Cys

Pro

P B
Vi3
LR

AsST

rhe

Thr

ASH

His

60

phe

vat

5 LYSs

ASD

Met

Lau

val

Leu

45

Leu

Po

Ile

Tyr

-~}

1,

Tle Gly Thr val
page 41

Pro

Pro

30

pMet

Leu

Pro

Glu

Lys

Phe
186

l.eu
i5

Arg

Pro
Lys
Cvs
95

ASp
Gin
Phe
phe
Phe
175

LyS

Ite

2283 051rCO4revisedsequenceiisting ascii
goagtcgtayg Cggogtttca CCagecgoty Crgotgeoge

gccacéagag COEOggeoce Atgorrgcay g9uactacce cgagacgage

Caggeagyac Cgguecgong ggeecegecy CCacctacca Caagraggly

Ley

vs

His

Leu

Ala

20

Arg

Thr

Tyr

Leu

Trp

160

Leu

Ser

phe

1620
1680
1740
1758



Tyr

Ser

val

Lau

Led

05

Gly

Phe

Ile

Ty

Ley

385

Gln

e

Trp

s Leu

210

FXa

Ser I

Tht

val

Tyr

290

Thr

Gin

Leu

sSar

phe

370

Leu

His

Gly

y Cys

val
450

Lys

195

Cys

phe

Ala

Lay

275

Phe

Trp

L¥S

The

Ley

ASp

val

Tyr

Ser

Ala

Ala
Arg
val
Cys
Gly
phe

phe

Gly
phe
420
AST

Lys

Thr

Tyr

Ser

245

Asn

ser

Thr

Leu

Leu
Gly
arg
405

Ser

I Tyr

His

Ala

2293 GElPCO4revisedsequence%&;}ing

Lau
Pro
230
Ley
Lys
Gln
Met
sla
310
Trp
L.eu
rPhe
Pro
Tie
380
ASH
Gly
&y

Cys

Arg

phe

215

Glu

et

Ala

ASn

Ala
285

Le

val

Ley

375

Ite

Glin

Leu

Gin

Arg

455

Pro

Thr phe Leu Thr

Arg

Ty

ASD G

Lys
280

Gly

Gly

His

ala

Gly

Cys

ser

Glu

TYr

val

440

Glu

Pro

Thr

Met

345

Leu

Leu

Ley

Lys

Ley

425

Asn

Ty

ey

e

Cys

val

Lys

Val

330

Asn

ABH

Leu

410

val

Arg

HisS

Ley

Thr

Trp

Tre

315

Ala

Lys

ASP

Pro

Ite

Ile

Phe
220

e Tyr

rhe

Glu

val

Trp

300

ser

Trp

val

Leu

Lys

Leu

Thr

Pro
460

sia Leu Phe
page 42

ey

TYYr

Leu

Leu

Ley t

285

val

Cys

Gly

Arg

Phe

val

Tro

445

Met

Ile

Ser

Leu

Glu

Thr

Gly

350

Ala

Gy

G

Met

Pro

ascif

AsD

va'l

Gly

Asp

et

Lew "

Ala

PO

335

ASp

Ger

Leu

Leu

e

TYr

Lys

va'l
Cys
240
ASD

Thr

Leu

Gly

ASnH

Ser

1 1le

4G0

Arg

Leu

Thr

G

Tyr



465

Leu

Lys

Arg

rhe

Lyg

545

Sar

P70

AlG

His

ASD
705

Met

Lys

Phe

530

Pro

Thr

His

Glu

Leu
610

e ser

- val

Ile

ser

Pro

G690

Thr

<210
<2 13>
<2 1>
«213>

The

Thr

Pro

515

Leu

Sepr

Gly

ASD

The

595

Aryg

ATy

ser

The

ser

675

val

47
267
PRT

Leu
Cys

500

e

Ber

Ala

Tyr

580

s5er

Glu

L.eu

Glu

Ser

Ite
485

Thr

ser

Hi%

Thr

565

Leu

et

Gin

sSer

ser

645

Thr

Pro

Gy

2293 051PCl4revisedsequencetisting

470

val Gly Ite Ser Ala

Glu

Glu

Asn

Tro

Ser

Ser

Lei

Asn

Gin

Glu

ARG

Leu

Sar

Arg

artificial Seguence

Ala

Arg

520

Lys

Lys

His

Glu

vatl

600

Gty

Gln

S5er ¢

ala

Leu
680

Lys

Gly

Thy

585

Lys

Glu

val

Gin
665

Lys

Glu

480

Phe

val

Lys

Ile

Thr

570

Leu

Ala

Bro

ASD

Gly

650

ser

Gin

475

val pPhe Trp val

Phe

His

Ser

555

Thr

A5p

ala

Gy
AL et
U

Arg

Ast

Ser

Gly

Lys

}Gn

LyS
540
Lys

sla

Glu

sar
620
Lys

Ile

Ash

Gty
700

rPage 43

Ser

val

Ile

Ala

605

Pro

Gly

ser

Ley

Ser

BE&S

Gly

ASn
510

ser

Met

Ala

Ala

Glin

Pro

Gin

670

Leay

Cys

ascii

Gly
495
Arg

Cys

His

Ala

Lys

val

Lau

Hig

430

ser

LYS

Glu

Tyr

Thr

560

Thr

ser

2ro

ser

Gly

644

Ser

Pro

val

P TN



<220
<223>

<400

Mat
1
Arg

Met

Tyr

Cys
Gy
145
Gly

ASp

Glu
Gly
LyS
ASD
50

Asn

val

Gly
ASD
130
Pro
Pro

Tie

Giu

<210
<211
<Z21é>
<213>

« 220>
«223>

<400>

2283 051pCh4revisedsequencelisting ascii

extraceitular domain

47

Met

His

ey

Pro

Arg
Asp
Leu
195

127
PRT

48

pPhe Thr phe
5

Ala

ser

Glu

Thr

Glu

Arg

Thr

Lys

His

Gin
18D

ey

Tyr

Tie

cys

85

LYS

Trp

val

LyS

Lay

165

Cys

Phe

Phe

ASN

ala

ser

70

Ite

val

Pro

Pro

Thr

150

LyS

ala

Ala

Leu
Thr
Mt
Ala
55

Pro
Glu
Tyr
Gy
va]
15

Glu
Thr

Pro

Lys

arvificial Seguence

(ECH) of FZDE

ey

oys

Thr

40

val

A

alin

ser

et 2
B et
<Hen

Thr

Gin

Ser

Pro

Ser
200

Human FZD6 Fri domain

Thr

™Y

[P s

fhe

Glu

ile

phe

val

Cvs
185

phe

Cvs
10
Pro

Fhe

Met

His
g0
{ys

Glu

Asp

Ite

Ite

Pro

Glu

Thr

75

val

Lys

Cys

ASHY

: Gly

che

Thr

ASn

His

80

phe

va'l

LyS

ASD

His

140

A5p

Gly

Met

Thr

Ley

val

Lewu

45

Phe

Leu

Pro

Leu

Tyr

Twr

val
208

Pro

Pro

30

Mt

ey

cys

Pro

g Leu

Glu

Gly

Lys

Phe

19¢

sar

Leu
15

Arg ©

Gly

Pro

Lys

phe
phe
Phe
175

Lys

Ite

Leu

His

Leu

Ala

80

Arg

Thr

TyY

Leu

160

Leu

Ser

His Ser teu Phe Thr Cys Glu Pro Ile Thr val Pro Arg Cys Met Lys
Fage 44




Met Ala Tyr Asn

Ile
35

Gin Ser

Leu Glu Cys
50

Fro Thr Cys
&5

Cys Glu Lys

Ile Arg Trp

Glu The val

<210» 48
<211> 2121
<212> DNA
213>

<2 20>
<Z223>

<400> 49
atggaaatgt

Huma

ctettecacct
TTrttcccta
Trtcttectc
tttygtaccaa
aaagtatatt
crrgaatytg
acagaatitc
tgtccaagyc
tgtyCyoete
tttattggaa
ttaattgaty
tacagearty

aataagygcag

Met Th
20

Ala Ala va

Sar Pro AS

Ite Glu Gl

val Tyr se

Pro Glu 61
100

Pro val Th

n FZDG

rracatrrit
gtgasccaat
atotyatgog
togoaaatct
cetgcataga
ctgatigeaa
acagattacsa
Ttggtocter
atcttaagac
catgooecaa
cagrittcaat
tTagaagaty
tatelottat

atgagaagct

r phe phe

T Glu Met Glu His

40

Pro Asn Leu
25

Phe

n Ile Gty Thr Phe Leu

55

n Ite His val

r Asp Cys

U Leu

Lys Lys

val Pro

75

g0

Glu Cys Asp arg

105

r phe Asp Pro His Thr 6lu

120

reificial sequence

grrgacgtgt
tactgrtece
teattatgac
ggaatgttca
acazaticat
aaaattaatt
atactgtgat
gaagaaaaca
Tctgggyga
catgtatttt
attttgrert
cagataccea
gtactteatt

agaactiggt

atvtttctrac
agatgtatga
cagagtatiy
ceaaacatty
gtggttccac
gacactttty
gagactygttc
gaacaagtco
caaggatata
ABaagroaty
tgtgcaacte
gagagaccaa
ggattritye
gacactgtty

Fage 45

Met

i Pro
45

Cys
60

Pro Cys Arg Lys

Gly His Tyr
30

2293 051pCl4revisedsequencelisting ascii
0 A

15

Lew Ala Asn

Lys Ala phe val

Lau

X

teu Ile asp Thr phe Gly

95

Led Gl Tyr Cys Asp
116

Phe
125

coetoctaay
aaatgygocta
ccgeggtyge
agactttect
ctrgtogtaa
goatcogaty
ctgtaacrttt
aaagagacat
agrrictygg
agctagaget
tgticacatt
ttatatatta
taggegatag

Toctaggote

Leu Gly

agggeacagt
caatatgacy
aatggageat
ctgcaaagea
actrrgtgag
gcectgaggag
tgatccacac
toggatttigs
aattgaccag
tgraaaaagt
cettactitt
ctctotctot
cacagectye

tCaaaataag

66
120
180
240
300
360
420
480
540
600
660
720
780
§40



gettgeaccy
gtgatrctta
gaglaaaaay
atgorttettg
ctttatgace
gtigggctet
caacatgaty
ageggettgt
aacaggatta
tgrecttate
ctgatgacat
acagaatouy
agagtactac
aagaagcact
agcacaggayg
ctaggacaay
azageggacy
ccagcageat
agtgtatoty
actggectygy
asaggrioca
ggtrgtcatt
<210» 50

S
<213>

<220
<223>

<A400» 50

Met Arg Asp Pro Gly
1 5
Ala Leu val Leu Ala

GIn Pro Tyr His Gly
g

-

Cys GIn Pro Ile Ser

2293 051pcO4revisedseguencelisting ascii
trrttcacaa tggorggeac tgtgtggtyg

tEttgrteat
ccattacity
cagrgtggrt
ctatgaacaa
tggatgettc
chettortrt
gecggaacca
atcttgtgee
cotggoagat
agygcaagage
taattgttgg
crgggttit
aggaatcatg
ataaaccaag
chacageasa
aaacrttygac
gagctageac
ceatctecag
aaagtycgcy
cacagageaa
caterongot

cagatactty

Human FZD7

getttigrat
gttettaget
teatgorgtt
agttgaagga
togotacttt
agertggeatt
agaaaaacta
attagtgaca
aacttyggto
aaaagetoga
catctetget
taaacgasat
tgagttttic
trcacacaag
toatggeact
agaaatccaa
ccecaggtta
actototgyy
gagtgaagga
caatttgcag
tygttoaceoy

a

Artificial ssguence

geaggaagaa
geatggguaa
gacaacatta
gtactctige
atttecttaa
aagaaattta
crtotcggat
TCtgatcatt
cragaattyg
gtcttotgod
cgeaagagay
ttaaagoaca
ctgaaggrea
torgeagtay
acercaccay
agagaacagy
gaacaggtcg
aggatraglc
gtccccagtt

GrTtcagyay

Leu teu Gly Ala Lew Ser Ala
25

et

aatggagtty
caccaggttt
gtggagtrty
cactgtygoct
atcatgtrteg
tgattcgaat
grracgtcta
gtogteagta
ctrtatttat
Ttggaageaa
atccaateag
attctaaagt
trtccaaatc
caattactag
asacateaat
actgrggtya
acyggasggg
caaagagtgs
cttcagaace

tgagaaaaga

Glu Lys aly ITe ser val Pro Asp His
40

45

tgaageeate
cotgactgrt
ctttgttyge
ttyTgtyLtt
acaagtcata
tggagtottc
tgageaagty
ccatatooga
gataaaatac
aaagacatge
tgaaagtcga
Tagacacaaa
catgggaace
ceatgattac
gagagaggty
ACCtgootoy
ccaggeagge
tattactgac
aagcagoete

geaggyagyt

Ala ala ala Pro Leu Ser Sar Leu Gly Leu Cys

15

Gly ala Gly ala

Gly phe

Ile Pro Leu Cys Thr Asp Ile Ala Tyr Asn &in
page 46



Thr Ile

85

Leu Glu

¢lu Leu

Ley Asp

Gin Gly
130

Arg Leu

145

val Gly

The Ala

Leu Pro

Leu Gly
225

Gly Leu
val Gly

Leu Thr

Ite
250

-t
awid
@

Gly

w
LT

ASD ASD

Arg

aln

115

Cys

ATG

Gin

Tyr

Pro
195

L

Pro

Glu

Met

val

Ty [’

275

phe

Fhe

Gly

Pro
His
Phe
100
Ala
Gy
Cys
Asn
Pro
180
Gly
Arg
Arg
Tyr
Trp
260
Leu
Leu

Ley

Ty

ASH

Gin

85

Phe

Ile

sla

Glu

Thr

185

Thr

Ala

ASp

Phe

245

Ser

val

Ley

2293 051rCO4ravisedsequencelisting ascii
5 60

55

teyw Leu Gly His

70

phe T

L.eu

Pro

Ala

Sar

Leu

Cys

230

LyS

val

Pro

Mat

135

phe

ASH

Pro

ASp G

Ghu

ey

Met

Asp

val

Pro

sar

Cys

146

ASH

Pro

Gly

ala

Glu

cys

ArG

286

Tyr

Arg

Ala

Ley

Met

105

APg

Lys

val

ser

Leay

185

Arg

Pro

Pro

Phe

Ala

Gln

Thr

val

SQ

Tyr

Ser

Phe

His

Gly

170

Pro

Gly

Pro

Cys

Atrg

250

Ala

rhe

wat

val

Asn
75
Lys

Ala

teu

ASp

APy

Glu

235

Arg

Ser

sar

val

Cys
315

Gin Glu Asp Ala Gly
20

val

Pro

Cys

Phe

140

Ala

Pro

Ley

Pro

Leu

220

Fro

Phe

Thi

Ty

Ala

300

val

Gly Thr Lys
Page 47

Gln Cys
val Cys

110
Glu Arg
125
Gin Trp
Gly Glu
Gly aly
Fro phe

180

Ala Phe
205
Gly Tyr
Gly Arg
ala Arg
Ley Phe
270
val Ala

Glu Arg

Lys Glu

Sar
g5

Thr

sla

Pro

Arrg

&la

Leu

255

Thy

Arg

His

Phe

Gy

Pro

val

Ary

Glu

Cys

ero

Ala

Phe

phe

BB

240

Trp

Pra

val

Sar

320

cys



The

Trp

Trp

ser

Arg
Glu
465
Pra

Gliu

vati

ile

rE

Gly

Tre

val

val

phie

INe

Lys

£la

His

Pro

phe

530

Fhe

His

<25
<2
<212

<213>

Leu

val

355

His

Ala

ASD

Thr

cys
15

(¥4

Met

Trp

Arg

51
235
PRT

phe

340

Glu

val

Gly

Ala
420

e Gly

Thr

Met

Iie

1Tle

Ile

Leu

Met

Leu

Ala

Pro

ASD
405

Val

val

485

Arg

Pro

Lys

Trp

2293 051pPCO4revisedsequencelisting ascii
330

val

ser

Arg

Mat

AL

470

Leu

The

Gly

Tyr

Ser
550

Leu Tyr Phe
345

teu Thr Tro
360

Glu Ala Asn
375

val Lys Thr

Leu Ser Gly

a1y Phe val
425

phe Leu Leu
440

Lys His ASD

Tie Gly val

Ala Cys Tyr

Trp Leu Leu
505

His Phe Pro
520

Leu Met Thr
535

Gly Lys Thr

5 Ser Ser Lys

Artificial Sequence

rhe Gly Met

Phe

Ser

Ite

val

410

Lewu

Ala

Gly

Phe

Fhe

450

aln

Pro

mMet

Leu

570

Leu

Glin

Thr

385

Cys

Ala

Gly

Thr

Tyr

Thr

Met

[
]
w3

Glu

Ala

Tyr

380

Ile

Tyr

Pra

Phe

Lys

val

Cys

ser

val

Ser T

Thr

page 48

335

Ala sSer ser Ile

&1a

365

Phe

Leu

va ]

Leu

val

445

Thr

Leu

i GIn

Ala

350

Gy

Hisg

Ala

Gly

Phe

430

ser

Glu

Ser
510
ASD
1le

Arg

val

Met

Leu

Leu

LYS

Thr

Phe

485

Tyr

Phe

Thr

Arg

LyS

Ty

Phe

Leu

val

480

APg

Als

The

Phe
560



<220
<223

<400>

Met Arg Asp Pro Eiy
i

Ata

Gin

Thr
65

Ley

Glu

Leu A

Thr

Ley

ser

Ley

225

Gly

L.eu

Pro

Gn

50

Glu

Leu

1 ely

Ala

Pro
Cys
210

Gly

Leu

val

Tyr

35

Pro

Leu

Alg

n

15

Cys

Arg

Gin

Ty

Prg

195

pro

Glu

Mat

Lay

20

His

Ile

Pro

His

Ala

Gly

Ser

AST

Glin

85

pha

100

Giu

Cys

ASH

Pro

180

Gy

Arg

Arg

Tyr

phe

e

Ala

a1y

Thr

165

Thr

Ala

GlIn

ASD

Phe
245

2293 051PCD4revisedsequencelisting ascid

Ala

Lau

Glu

ile

Leu

70

Phe

Pro

Leu

ASn

150

ser

Ala

ser

cys
230

LYS

Ala

Lay

Lys

Pro

Ley

Ty

Cys

Pro

ASp

Pro

ASp

Lys

215

Gly

Glu

Ala

Gly X

40

Ley

Gy

Pro

5er

ASH

> Pro

Gly

TYy"r
Py

Gly

val

Ala

Ghu

Pro

His

Lau

Lys

val

ser

Pro

Pro

Glu

Ley
10
Leu

ser

Thr

ser

Phe

His

Gly

Pro

Cys

Arg
254

extracellular domain (BECD) of Fzn7
51

set

ser

va'l

ASD

T OASH

75

Lys

Ala

Lay

Gly P

Asp

Arg

Tyr

GTu

235

ATg

Pro

e

60

val

Pro

Cys

; Pro

L

PO

Leu

220

Pro

Phe

Page 49

Leu

Gly

ASD

45

Glu

Glin

Gly
Gly
Pro
Ala
203
aly

Gly

Ala

Gly

Ala

30

Mis

Tyr

Asp

Trp

Glu

Gly

Phe

190

phe

Tyr

ATg

Arg

Leu

15

Gly

Gly

AGH

Ala

Ser
95

s Thr

Ala

Pro

Ile

Gly

175

Thr

Pro

Leu
255

Cys

Ala

Phe

Gin

Gly

80

Pro

vt

Arg

Glu

Vs

160

Pro

Ala

Phe

phe

AsTi
240



2293 Q51PCO4revisedseguencelisting ascid

<210> 52
<2il> 139
<212> PRT
«213» artvificial Sequence
<220> o )
<223> Human FZD7 Fri domain
<430> 52
Ala 6in Pro Tyr His Gly Glu Lys Gly Ile Ser val Pro Asp His Gly
i 5 10 15
phe Cys GIn Pro Tle Ser Ile Pro Leu Cys Thr Asp Ile Ala Tyr Asn
20 z5 30
G6in Thr Ile Leu Pro Asn Leu Leu Gly His Thr Asn Gin GTu Asp Ala
35 40 45
Gly Leu Glu val His GIn Phe Tyr Pro Leu val Lys val Gln Cys Ser
50 55 60
pro Glu Leu Arg Phe Phe Leu Cys Ser Met Tyr Ala Pro val Cys Thr
65 70 75 20
val Leu Asp Gin Ala Ile Pro Pro Cys Arg Ser Leu Cys Glu Arg Ala
85 50 g5
arg Gin Gly Cys Glu Ala Leu Met Asn Lys Phe Gly Phe GlIn Trp Pro
100 105 110
Glu Arg Leu Arg Cys Glu Asn Phe pro val His &ly Ala Gty 6Tu Ile
115 120 125
cys val Gly GIn Asn Thr Ser Asp Gly Ser ly
130 135
<210> 53
<23 1725
«212> DNA
<213> artificial Sequence
<220
«Z223> Human FZD7
<400> 53
atgcgggact CCygogegas cgctocgott togtecotygy goeotatgtyc cctagtgoty
grgetgetay gegcactglc COcgugcygce gugycacage cotaccacyg agagaaggyc
atctcogtge cggaccacgy Chtotgocag Cooatctaca tOoCgotgly cacggacatc
goctacaace agaccatect goccaaccohy CLgugCCaca CUaaccaaga ggacygcgyge
ctegagytge accagttcta coogctagtyg aaggtgcagt gttotccoga actocgotit
trottatget ccatgtatgc goccgrgtyl accgtgotoyg atcaggocat cocgoogtgt

Fage 50



cgttotetgt
Cagtggeeey
grgggccaga
accgegecct
agggggegtc
ggcraceget
ggcetgatat
tocgtgotgt
cgettcaget
gtggcgeacy
gacgatgget
arguLgeTet
tggttectgy
ttecacctgy
caggragacy

tgcgogget
ctggeogget
accgagaago
CCCYCCacoa
cgracctygye
cegecoatga
ggcatcacca
Taccacagac
<210
<Z21l>
<Z12>
<233>

<220
<223

<400

54
694
PRT

54

et Gl Tep &ly Tyr Leu Leu Giu val Thr Sar Leu Leu Ala
1 5

ala Leu Leu GlIn Arg Ser ser Gly Ala Ala ala Ala ser géa
25 3

228% (51PCl4revisedseguencelisting ascii
tgegaggege teatgaacaa grioggetie

gcgagegage
agcggetgeg
acacgtogga
accrgoogga
cogectteceo
teetggytga
actttaagga
gorgogectc
aoccagaycy
tggeoguctt
accgcacggt
acricttegy
cggreggeat
cogrgtgyge
gggacctget
tegtgctgge
togtgtocet
tggagasges
tegtoaitgge
tectgcagac
geecogactt
ctggettorg

Ttagecacag

Human FZD8

CCYCraguge
ctgrgagaac
£ggrtoeggy
cetgeoctio
chtortcatge
gegegattyt
ggaggadagg
gacgeiottt
geeeateate
cotictagag
ggcgeaggac
catggecage
gaagtyggyc
cgrtgeecgee
4agegggatyg
geototgtie
cttoogtate
catggtgcge
ctgctactic
grtgeaagage
caccgtotte
gatotggrtey

cageaagyayg

artificial seqguence

trcccggtyn
ggoeeaggoyg
accgegetye
coeegteaye
ggegoocngt
cgottogoce
accgrLotea
treCtytoyy
gaccgogecy
accaagaagg
ToCatotgyt
cacgagyeca
gtcaagacca
tgcracgtty
gtcraccrct
cgcaccatca
atcgycgtet
tacgageagy
LATgeCgtye
atgatcaagt
ggraagacce

gagactycyy

acgutycygg
geggccecac
cceegggage
tcaagyrgec
gcgaacoyggg
goctotgogt
cetacctggt
gotgetactt
tytgcgtgea
agggctgeac
gggtcattct
tegaggeeaa
tcactatect
gooretecay
tCaTaggcac
tgaaacacga
tcagegtyot
ccticcgoga
cctgoeeyac
acctgatgac
tgcagtegty
tatga

cgagatcotge
tgretacoet
ctcagatgge
cccgracetg
cegtgocaac
gggeyrgrag
ggacatgcygy
catggtggoe
gegettoteyg
catcotetic
gteretcact
cregragrac
ggreatgggc
tgtggacgcy
gtoctterty
cggeaccaag
cracacagty
gcactyggag
cggecactoc
catgategrn

gogecgotte

ala Leu
15

Lys Glu

Leu Ala %ys Gin Glu I7e Thr val Pro Leu Cys Lys Gly ITe Gly Tyr
5 40 5

VTR ST PNPIpTSTNINY

&)

Fage 51

420
480
540
500
660
720
78G
840
200
360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1725



2283 051pCO4revisedseguencelisting aseid

Ash Tyr Thr Tvr Met Pro Asn Gin Phe asn His Asp Thr Gin Asp clu
50 55 60

ata Gly Ley Glu val His GlIn Phe Trp Pro Leu val Glu Ile 6In Cys
65 70 75 20

ser Pro Asp Leu Lys Phe Phe Leu Cys Ser Met Tyr Thr Pro Ile Cys
3

a0 95

Leu Glu Asp Tyr Lys LYS Pro Leu Pro Pro Cys Arg Ser val Cys Glu
160 105 1io

arg Ala Lvs Alz 6ly Cys Ala Pro Leu Met Arg Glin

Tyr Gly phe Ala
115 120 L

Trp Pro Asp Arg Met Arg Cys ASD Arg Leu Pro Glu Gin Gly Asn Pro
130 135 240

Asp Thr Leu Cys Met Asp Tyr Asn Arg Thr Asp teu Thr Thr ala Ala
143 150 15 160

Ly

Pro Sar Pro Pro Arg Arg Leu Proe Pro Pro Pro Pro Gly Glu Gin Pro
165 170 175

Pro ser Gly Ser Gly His &ly Arg Pro Pro Gly Ala Arg Pro Pro His
180 18% 180

arg Gly Gly Gly arg Gly Gly Gly Gly &ly Asp Ala &la Ala Pro pPro

Ala arg Gly Gly 61y Gly ly Gly Lys Ala Arg Pro Pro 6ly Gly Gly
210 21 220

5T

ata Ala Pro Cys Glu Pro Gly Cys Gln Cys arg Ala Pro Met val ser
225 230 235 240

val Ser Ser Glu Arg mis Pro Leu Tyr Asn Arg val Lvs Thr 6ly &in
245 250 255

ITe ala Asn Cys Ala Leu Pro Cys His Asn Pro Phe Phe Ser Gin Asp
260 265 270

Glu Arg Ala phe Thr val phe Trp Ile Gly iLeu Trp Ser val Leu Cys
275 280 285

pha val ser Thr Phe ala Thr val Ser Thr phe teu Ile Asp met Glu
280 295 300

Arg Phe Lys Tyr Pro Glu Arg Pro Ile Ile Phe Leu Ser ala Cys Tyr
305 310 315 320
rage 52

N AR R e+ = SR R




LYS

Ala

Gly

His

385

L.et

Lt

ala

Pro

Thr

val

Phe
val
Gly
Pro
370
val

Leu

Ser

Ser
450
Pro
Arg
Met
e
Met
530

Glu

Ala

vali

Ala

Wi )
L
[V

Gly

val

Leu

ala

435

va't

val

Gly

Phe

Ala

ATY

Ser
Cvs
3440

ala

Tyr

Thr

420

Gly

Lys

Ala

Phe

Lek

500

Glin

Arg
580

val
325

ser

AP

Glu

fhe

405

Trp

TYr

Ser

Gy

val

485

Ley

Gn

o Leu

i Alg

2293 (51pCl4revisedseguencelisting ascii

gly Tyr Leu val

Gly

ata

Gly

Thr

390

rhe

phe

ser

Ile

Ile

470

Leu

Ala

ASD G

Gly

WY
AL
O

ASH

ASp

Gly

Gly

Glu

375

Th

Gly

Ley

Ala

Gly

Leu

Cys

Tyr

Ala

Ala

366

TYr

Gly

Met

Ala

Tyr

440

val

Tyr

Pro

Phe

Pro

520

Phe

phe

Pro

Ala

Gly

Glu

Bra

Aia

sla

425

phe

Leu

val

Thr

TyYr

Cys

val
585

srg tew val Ala ¢ly His Glu

330

Gly

aAla

Ser

410

Gly

His

Ala

Gly

val
490

Lys

va'l

Glu

Leu

570

phe

Ala

Ala

Leu

ekt

Al

473

Iie

Leu

Wi
Lt
[ et

APy

Met

Gly

Gly

Cys

Ile

Lys

Ata

ser

450

Gin

Ty

Phe

His

ASD

Leu

Page 33

Gy
Ala
365

Ala

Thr

Tre o

ser

Leu

Arg

ASH

Leu

Lys

Ala

3

G

50

ly

val

val

T+

p

val

Phe

w1k

s L

A

A

Ba

a2u

atl

g

335

Gly

Glu

val

val

415

AsTY

Lay

asp

ASD

Ite
495

Arg S

Glu

Pro

PIro

Pro

375

phe

Gly

Gly

Gin

Phe
400

val
Gly
Asn
480

Gly

Arg
560

Asn

Mat



Cys

Gly

Leu

Met

Leu
Leu

610

Gy

Pro

Thr

Pro
630

<2105
211>
217>

<213»

<220

<223>

<400

val
595

Glu

aly

Gly

55

277
PRT
artificial sequence

val

Ser

Pro

Gly
560

I Arg

ser

Gly

Trp

val

aly

645

Gy

Ser

Gin

2293 051rCO4revisedsequencelisting ascii

Tle Thr ser cly val Trp val Trp
605

Arg

Gly

Gly

va'

ser
615

Thi

extracellular domain
55

Met Giu Trp Gly Tyr Leu Leu

1

Ala

I"‘
441
ol

Asn

Ala
65

ser

Leu

Ala

Tyr

50

aly

Pro

Glu

Ala

Ley

Cys

Thr

Lau

Gin

20

Gl

Tyt

Glu

3 Leu

5

PGS

alu

Met

val

Wi
W

Lys

ile

Pro

His

70

Phie

Thr
Asn
55

aln

Phe

Pro

600

Leu Cys Thr Arg Cys
620

Gly Ala 6y Thr

ia) w8
(Rt

A

6

Gly 6ly Gly Gly Pro
650

Sar Leu Tvr Ser Asp
665

&la ser ser val ser
680

{ECD)Y of FzD8

Glu val Thr Ser Leu
10

< Gly ala ala ala ala

val Pro Leu Cys Lys
40

Gl phe Asn His Asp
60

Phe Trp Pro Leu val
75

Leu Cys Ser Met Tyr
¢

Leu Pro Pro Cys Arg S

105

Bro Leu Met Arg Gin
Page 54

Cys

Ala

Gly

va’l

Tvr
585

Ley
Sar
Gly
45

Thr

Glu

The

Ser Gly Lys

Trp

£1a

Gly

Ser

670

Fro

Ala

30

ile

Gin

Ile

Pro

ala

Lys

4
LYt

LYsS

Gly

ASp

Gin

Ile

85

Cys

Phe

Ser

cly

Gly

Gly

Gln

Ley
Glu
Tyr
Glu
Cvy
84

Cys

Glu

Als



2293 05%PC04revisedsequenceﬁéifﬁng ascid

118 iz20

Trp Pro ASp Arg Met Arg Cys Asp
130 135

ASD Thr Leu CYS Met ASp Tyr Asn
145 150

Pro ser Fro Pro Arg Arg Leu Pro

pro ser Gly Ser Gly #is Gly Arg
180

arg Gly Gly Gly Arg Gly Gly Gly
3 200

ata arg Gly Gly Gly Gly 6ly Gly
210 215

Ala Ala Pro Cys Glu Pro Gly Cys
225 230

val ser Ser 6Tu arg His Pro Leu
245

Ile ala Asn Cys aAla Leu Pro Cys

Glu Arg Ala phe Tthr

275
<210> 56
<21l> 131
<212> PRT
«213>  arvificial sequence

<220> ) .
<223> Human FZDE Fri domain

400> 56
Ata Ser Ala Lys Glu Leu Ala Cvs
1 5

Lys Gly Ile ggy Tyr Ash Tyr The

Asp Thr Gin asp ¢lu Ala 61y Leu
3 40

Lt eed

val Glu Tle &In Cys Ser Pro Asp
50 55

Arg

ATg

Pro

Pro

185

aly

Lys

Gin

Tyr

His
265

Lay

Leu Pro Gl
4

The

Pro

176

Pro

Gly

ala

L¥s

ASn

250

Asn

Giu Ile

Met Pro

val His

Lys Phe

ASD

153

Bro

Gly

Asp

Arg

Arg

Arg

Pro

140

Leu

Pro

Ala

Ala a

Pro

220

Ala

val

phe

Thy

ASH

Gln

Phe
60

rPage 55

Thr

Gly

Arg

Pro

Bro

LYyS

phe

va'l

Thr

Glu

Pro

190

Ala

Gly

met

Thr

ser
270

Pro
Phe
30

Trp

Cys

Ala

0
(02 Ry

Pro

s

Leu

15

ASN

Pro

ser

u Gln Gly Asn Pro

Ala
180

Pro

Mis

Ser
248
Gin

ASH

cys

Hisg

Leu

Met



Tyr Thr
65

Arg ser val

Gla Tyr

Gilu GIn Gly

115

Ley Thr Thr

130

%2 10
<21
<212>
<213

<220
<223

57
2085
DNA

<400> 57
atggagtygy

cgototagey
cogergtgta
acgeaagacy
LCgreegatc
aAGaAGeege
crratgogeo
CAAQOLasce
ccLageoeye
ggecacggee
gagcggagacy
cctggegacg
grgrccageg
gegetgooot
atcggectgt
atcgacatyg
ctettegtgt
ageggtggcy
gycgeagegy

Pro Ile Cys

Gly pPhe Ala

2293 0%1ipcO4revisedsequencelisting ascid

Cvs Glu
o)

)

100

Asn PPro

Human FzZD8

gtracctgrt
gcgergagge
agugeatesy
aggcgggect
TCaagrtott
tgoogoeety
AgTacpgert
ctgacacget
cgegcegect
geeegeougy
cggeggegee
gegeggetoe
agegeoaces
gCcacaacce
ggtcgatoct
agcgettcaa
cggtgggcta
cgregggege
gogeggucge

120

Artificial Segquence

ggaagtgacc
cgecteggec
ctacaactac
ggaggrgcac
cetgtgeage
cegetoggg
cgectggoece
gtgcarggac
grogrogeog
ggecaggece
ceeagotege
ctgegageoe
gerotasaad
crttitoage
crgottegty
graceoggag
cetagtgege
ggggggeget
gggcggeecy

arg Ala Lys ala gly Cys ala Pro
S0
Trp Pro Asp Agg met Arg Cys ASp
105

Asp Thr Leu Cys Met Asp Tyr Asn

tegetyctygy
A2gYAgCTOY
acctacatge
cagttctgge
atgracacyc
tgCgagegey
gaccgeatge
racaaccygca
cegeecyycy
CCUCacyey
ggcggeygey
gggtgccagt
cgcgtcaaga
caggacgagce
tecaccrteg
cggeccatta
CLggtggcyg
4gaggcgegy
ggcggacgey

Leu Glu Asp Tyr Lys LYs Pro Leu Pro
70 75

125

cogocttygge
catgocsaga
ccaatragtt
cgerggtaga
ccatctygeot
cCaaggeegyg
gctgogaccy
cogaccLaac
Agrageogee
gagycggcag
gtggcgggaa
gregeaogeo
caggeeagat
gegeeticac
ccacogrote
tcrtectcte
geeacgagaa
geggegegge
gegagtacga

page 56

Let

Alg
1316

Arg

Bro Cys
80

met Arg
a5

Leu Pro

Thy Asp

getgetgeag
gatcaccgry
caacoacgac
gatccagtac
agaggactac
crgegegooy
grtgeoogay
CATCHUTHTY
TTCggycage
gggcggryyc
ggrycggeee
tatggtgage
CgTiaactye
cgtcttcigy
Cacottoctt
ggoctgorac
ggtggcgrge
gycgpycycy
ggagctggga

50
120
180
240G

360
A28
480
540
600
660
720
780
840
300
560
1029
1080
1140



geggtagage
ttgctygtot
tggTteetgy
trecacctgy
tcggtggacy
ctgcgegyct
crgoccgoct
accaagacge
acegrgecey
tgggaggeoa
coepactacy
ggeatgtggg
tgctgggoca
ggegycgggc
gocguogyct
agetecgtyt
<210
<Z211»
15

<220
<223>

<400

58
591
PRT

58

ﬁet Ala val Ala

ala ala

Yy Arg
Tle
50
Gn
Gin

Tyr

Ala Pro

Gly gly
20

Gly ala

35

Gly Tyr

Gty Glu

Gly Cys

Met Cys

2293 051pcl4revisedseguencelisting ascii

ageacgtucy
acttottogy
cggceggtat
cegegtgget
gogacoegat
togtgctgge
tegtgtocct
acaagctyoa
cogegutagt
cgoacaacty
cogretteat
tCrggtecyy
gtaagygcge
Cgyggugrey
ceetctacag

ctratccaas

Humarn FZDS

Pro
5

Ala
Ala

ABND

ala

Leu

¥

Pro

Leu

ala

crtacgagace
catggoeage
gaagtggogc
totgoecagc
ggcaggeatc
goegetggte
grtcocgeatc
gaagctygaty
gotogeotae
cecgrgecty
gorcaagtac
caagacgoty
Cgeggtggyc
COUCygTgay
cgacgteagce

gcagatgeea

Artificial Seguence

Gly
Glu

a Ley

Gin
4G

<ys

Ehr

A
35 ¢

ala glu

70

@
LAY e

Thr

Asp

His Leu

Gin val

aceggeeccy
TCLatetggt
aacgaageea
gtcaagtcca
tgctacgtyy
atctaccrct
cgcreggta
atccgectyy
cterretacg
caggacctyc
ttcatgtgoc
gagroetygs
99999cycgg
ggaccogyglcy
actggcctga
TLOTCCCagy

Ala Leu Leu

10

Ile

Gly Arg
25

val Glu
met

Fro Asn

ala Glu
75

Ley
Ary

rhe Phe
80

Ser

Thr pro Ile

cgotgtgeac
gogtgatctt
TCgeTygcta
togeggtget
gcaaccagay
teatcggeac
tcaagcaaca
geetgrtcac
BYCAYGTECAA
ageecgacea
tagtyggtogy
gcroectaty
gogccacyge
9ceetyggeay
cgrtggeugte

tctga

Ley T

rhe
30

Ile Me

Lal Leu

66

phe ala

Pro

rPage 57

Gin

Pro

T Cys

Gly

Bro

Ala

cgtggrette
gtogetoaca
ctegeagtac
ggcgetoage
cotggacaac
catgtteoty
ggacgoceee
cgtgeretac
cogeeoyege
ggcacgcagg
catcaccloy
caccogetae
LUCgagaggt
gcegggeggc
gageacggey

Lau Leuy

15

Arg

APg

His Thr

w

val
&0

Leu

Leu
a5

Tyr

Cys Arg

1200
1260
1320
1380
1440
1560
1560
1620
1680
1740
1860
1860
1920
1889
2040
2085



Pro

phe

145

Ala

Pro

Ser

Arg

Arg

225

Lay

PFro

Cys

Lys

Fad

Me

Asn

130

Asn

Gly

Arg

Gly

ser

218

aryg

Tyr
Glin
280

Glu

Ty

CTrp

His

Thr

ASD

Pro

Pro

The

185

Cys

ASD

Phe

Arg

ser

Gly

Fhe

100
Glu

Gly

Pro

Ala

Ala

180

Cys

Ala

Lys

Phe

rhe

260

val

va'l

Leu

Gly

Ley

340

ser

val 1

Gln

Tre

His

Glu

Pro

ala

Glu

Met

325

Ala

2283 051PCcO4revisedsequencetisting ascit
105 i

ala

Pro

Ala

150

Pro

Fro

ASN

Arg

rhe

230

Thr

Tyr

sepr

Cys

ASn

310

Ala

&

pPhe

Leu

Arg Leu
120
ASp Ser
Leu Cys
His Lys
pro Gly
Pro Glu
200
Cys Gly
215
£la Leu
ala Phe
Pro Glu
Leu Ala
280
Asp Gin
Thr Gly
Ser Ser
Gly Lys
His mMet
360G

Thr teu

Arg Cys Ala

Ley

Mat

Pro

val

The

Leu

Arg

Asp

Glhu

Ley

176

Lau

the

Gty

Tre

val

250

Fra

> L.eu

Ala

s Thr

Trp

Ala

Cys

Gty

Gin

val

Mat

235

Leu

Ile

Gly

Ley
315

Trp

Fro Ile Met

Ala

140

Pro

Met

Pro

Tyr

Glu

220

Thr

e

Arg

Ala

300

vai

Gly HWis

Trp

Gy

Lys val Ala
rage 58

125
Arg

Glu

Leu

Gly

val

205

va't

val 7T

Phe

phe

(93
D0 =t
1,71 O

Ley

Phe

boval

Leu
365

Ley

ASH

Pro

Ala

180

Glu

Phe

Leu

Leu

270

T¥r

Ley

Ley

ASp

Glu Glin

Pro

val
175
Gy
LyS

Trp

ser

Leu
Thr
335
Ile

ala

Gy

Thr

Thr

160

Gy

ser

Ser

ala

240

Giu

Met

Gly

Ile

Lew

225

Leu

Glu

Lau

Leu



370

)~
TS

rhe val

Leu Ley

Gly Leuy

Leu

Thy

Thr Gly Gly

Gty val
450

Cys Tyr

Thre 61

Cys 5e

Lvs Ile

Trp Se

u

T

530

ile Al
545

Gin

Ser

Ala

TYE Gly Arg

His mMet Thr

<2310
<231
<212»
<213>

<220
<723

<400

1

59
230
PRT

val

> Ler

Tyr
Pro
Pro
500
Mat
Lys
Gly

Gly

Lys
3

80

fard

Tyr val
380

Pro Let S

405

Phe val
asn Thr
Ile Ley
Glu Arg

470
Cys Ala
aly Gly
Ser Leu
Thr Phe

Arg Ala
::

Thr His
6“

ul
w1

Thr Asp

375

Ala ser Thr

ala

Gly

Ser

val

WGy

LAE wed
(95 s 4

Arg

Brg

artificial Sequence

axtraceltular domain

59

3

met Ala val Ala Pro Leu Arg

Gly

Ley

Lys

440

Thr

AT

Ala

val

val
520

Thr 7

Ala

Tyr
Phe
425
Leu
va't
et
Ala
Pro
505

Gly

ASp

Leu
410

Bro
ASp
Gly
490

Thr

Glhn

Ala

LYE
570

i Glu

Ala

395

val

tle

Lys

Ala

Phe

475

Pro

> Thr &

sar

w1y
L2147

Ala

ASTY

{gce) of Fzpd

Ala Ala teu

ley

Arg

Let

Thr

460

Trp

Gly

Ala

Leu
540

Arg

Pro

Pro T

Gly

Lys

et

445

Cys

Arg

Gly

va't

Y Y
ot
LT

CTys T

Ala

Thr

sSer

B
(WS
fong o)

val

val

Leu

Arg

Phe

510

val

Pro

val

T HiS

590

293 OﬁipaﬁérevﬁsedsequﬁgﬁfWﬁsting asciid

The Gly
400

sar phe
415

Met Lys

Lys Ile

Tle val

Arg Ala

480

Arg Asp

Met Leu

Tro vatl

Arg Lys

Gly ser

560

val teu
575

Laey

Gly ala tew Leu Leu Trp Gln Lgu Leu
L

10

Page 58



Ala

Gly

Gly I

Sar

65

Gin

Ala

Pro

Phe

145

Ala

Fro

Ser

Abg
225

Ala

Arg

Tyr

Pro

Met

ABH

130

Asn

Gly

<2 10>
<211>
w 212>

213>

<220
<223

<400~

Gly
35

Gly
Gly

Gly

Met

i

L
[Wa Rl

phe

ASD

Bro

g Pro

-
-
=

185

Cys

ASp

60
137
PRT

Gly
20

Ala

Cys

bro
Ala
Ala
180
Cys

Ala

LYS

ala

Ala

ASH

Ala

Thr

Gin

Gl

165

APy

Glu

Pro

Asp

2293 051pC04revisedseguencelisting ascii

Ala Leu Glu

Pro

Leu

Ala

70

ser

ASp

ero

Asn

APy

phe
230

Cys

Thr

55

Ala

His

Gin

Arg

135

Leu

His

ero

Adgel

Cy's
215

artificial sequence

Gin
40

Arg

Leu
val
Leu
120
Serp
Cys
Lys
Gly
Glu
200

Gly

Human FzDY fri domain

60

25

ala

Leu

Ser

105

Arg

Ley

Mat

Gly

18

Ly

Lys

P

va'l

- Pro

g Phe I

Thr

cys

Asp

Glu

Leu

170

Lau

Glu

ASh

Cys

ot 3

L —t
W B

Gy

Gly

Glin

val

Ile Gly Arg Phe
M

Ile

feu
60

Fhe A

Leu

Ile

Pro

Ala

140

Bro

MaT

Pro

Tyr

Glu
220

Asp

Cys

Bro

Leu
Gly
val
2G5

val

Pro Glu
30

Met Cys
Gly His
Pro Leu

Ser Leu
95

Ala Cvs
130

Met Glu
Ley Pro

asn Ala

Pro val
175

Ala 6ly
180

Glu Lys

Phe Trp

Arg

Arg

Thr

va'l

80

Tyr

GIn

Thr

The

160

Ala

Gly

ser

ser

Leu GTu Ite Gly Arg Phe Asp Fro Glu Arg Glv Arg Gly Ata ala Pro

rage 60



Cys alin

Thi Met

32

Arg

ala Glu Leyu

50

gis Leu

val Ser

ATy Arg

ASp Ser Leu

115

Leu Cys Met

130

<2 10>
<21i>
<Z212>
<213

<220
<223> Huma

<400> 61
atggecgtyy

gcggeactgy

81
1776
DNA

gcggtggaga
ctgggecaca
cagtacggct
accgaccagg
cgotgegegc
cggotgoeoa
goeggeecey
cgcecteecy
BRGTTCCAYT

gtgttcragt

g phe

w1

val Glu I

20

Pro asn L

Ata Glu

Pha

Thr Pro I

g5

Cys Ala P

100

ASD CYS

lu Ala P

n Fzpo

cgocretgoy
agatogaccy
tooeoatgte
cgtegeagyy
geeacageca
tctcgacgee
ccatcatgga
cgogeaacga
cggageeeea
gagacctggy
acgtggagas

CCCguegcya

Phe

lau

Ala

e Pro Met

Gly
40

al Led

ala
55

PTo
Cys S
PO
ro Ile
ey

120

ro G
1

Arciticial Seguence

H4guggcgoryg
cttcgacoog
cecgeggeatc
cgaggcguct
cetgegette
cattcooger
gcagticaac
ceogeacyen
caaggyccty
coogegcaca
gageogetog

caaggacttc

Cys

25

His

Leu

Leu

cys

Thr Ser

val

Tyr Ala

75

Arg
a0

Gin phe

thr Arg

asn Ala

CLgetgtoge
gagegegygc
ggetacaace
googagorag
ttectgtget
tgceggeoea
Theggetage
ctgtgeatyy
ggeatgoige
gucggcagty
Tgcyraceyc

grgetggrot

Gln

Gin 7

Met

ASN

AsSh

Gly Glu

45

Gly Cys

Met Cys

Cys Glu

Pha Gly

110

Asp Pro

125

agetgetyye
geggugetye
tgaccegeat
cggagttege
cgcretacys
tgtycgagea
cogacteget
aggegeooga
cegtygegec
gcacoctgoga
gctgegggec
ggatggeogt

page 61

22483 Qslpco4rev1§edsequenceéisting ascii
10

15

Arg Gly Ile Gly ggr At Leu

Ala ala

His ser
Thy

ASp
80

Gin
g5

Ala

Trn Pro

Hiz Ala

ggcggecggc
gccgtgocag
geccaaccty
yeagerggty
goeccatgrge
gycgegecty
cgactgrgec
gaacgeceacy
geggcceyey
gaaccecgay
cgycotegay
gTEILCYYCy

&0
120
180
240
300
360
420
480
540
600
660
720



crgrgottet
cagtacceeg
ttootgatcc
ctctacgtga
tactacttceg
getgeeggga
gotgotgay
ggtgatgagc
tregtgotyy
ttogtggece
ctggagaago
tgogreateg
acagagcage
gugageregy
gggatcacca
tgctaccgea
tacggacgtg
acggaccect
<210>
<211x
<212>
<213>

220>
<223»

<400

62
581
PRT

62

Met Gin Arg
i

ser Cys

Lys Cys gln

v

Met Thr

56

Ile &In

His

Ala

ATQ

e

2293 051pCl4revisedsequenceTisting ascii

totocacayge
agcgorecat
gtgeggtyge
Ttccaggaggg
gcatggocag
agaaatydygy
geotygoooge
tgactygoact
TgCecototo
tottecacat
teatggtcas
trtgotatgt
catgcgoags
tgcccacegt
goggegtetg
agatagecagc
gracgeacty

ctrtggagaa

Human FEDLIO

Pro Gly
5

Ala Tle

20
pro Ile
Mt

Lew His

PIra

ser

Glu I

ASTY

Glu

ctteactgty
caterrecte
cggagegeag
cctygagaac
ctegetetay
ccacgaggee
goteaagace
TTgCtacyty
tggctaccty
ccgeaagatc
gatcggggte
ctacgaacge
9gcegegugs
gocggrotte
ggtgrggage
Tggocoagec
ccactataag

ceccacacac

artificial seguence

Arg
Ser mMet
Pro
44

et

Ala

70

Arg Phe

Phe

Leu Cys

Leu Trp

Asp
25

s

Met

Gly

Pro

ser

ctcacctict
tecatgtget
agegrggect
acgggetaca
Tgggtogtcc
atogaggree
atcgteatoe
gLeagoacyg
gtgorgagea
atgaagacey
trotecates
ctcaacatdy
cerggaggeo
atgoercaaaa
tecaagactt
cgggrcaaygy
getoscacey

ctetag

teu val

18
Met Glu
Cys

His ¢

val
75

Leu

ey Tyr

tgrtygages
acaacgtcta
gtgaccagga
cgctggtott
tgacgeteac
acggcagcta
tgaccotygey
atgeageage
gtagrttoct
grggeaccaa
tetacacygt
acTtotgycy
ggagggacty
TrTteatgte
tocagacoty
cotgongege

tggtottgea

Leu val

Pro
30

Asn
60

Giu Tyr

Ala Pro

rage 62

Gly

Gly T

GIn Arg

Met

ccaccgette
cregerggee
ageaagrgcy
cotactgere
ctggriecty
tticcacatg
caaggtygeg
gcrracggoc
ccrgacegye
cacagagaag
geeegecace
cortegggec
cregetgeea
actgytuyty
gcagageorg
ceCcgggage

catgactaay

Met

Gly
15

Asp Gly
Asn
Ala

Glu

His
80

Cys

Cys Thr



Glu

Ala

Pro

Gly

Ala

ASD

Pro

Arg

Tyr

ain

Arg

ser

Gin

ASt

ey ©

10

phe

TY"r

Ser

Cvs

290

ser

Ala

ala

Phie

val

Ley

115

Sar

Cys

Gly

Glu

Pro
195

Ala

o

val

275

Asp

Thr

Ler

Gly

His

ser

100

Lys

L.au

Met

L.ey

His
180G

phe

Glu
260

Gly

Lys L

340

lLeu

The

Cys

ASp

Glu

rhe

16%

Pro

LyE

Pro

val

Thr

245

Tyr

Asp

£vs

Ala

2293 051PCO4revisedsequencelisting %ifii
a0

pro Ile pro Ala
{

ser

Cys

Ala

150

Pro

L.eu

Phe

Gly

TTrp

230

val

g Pro

Leu

Ser

Thr

310

Trp

Trp

Ala

Pro

Pro

Lys

Lew

Iie

Trp

Gly

Trp Al

I1e

120

Lys

AST

Leu

His

200

ASD

sla

The

Te

val

Hi5

105

Met

Leud

Asn

Phe

Fhe

Phe

265

Leu

Phe

Cys

Giu

Pro

Gy

Arg ¥

170

Gly

Glu

Tyr

Leu S

Phe

TYP

Leu

Leul

330

ala

arg val Met

Gin

Asn

sar
155

Bro

IThe

Ile

phe

Lys

140

Asp

Gin

Gly

sar

Ser
220

a val

Asp

Met

Gly

e

300

Leu

Lau

Glu

pro Ala val
page 63

ASRH

125

AsSh

Glu

Arg

Arg

Ala

205

Arg

l.eu

Bro

Cys

Tyr

Thi

Ala

LysS

Cys

130

Phe

ASp

Pro

Pro

Gly

Sar

Glu

Cys

Ala

Tyr

270

Glu

Glu

Tyr

Tro

Ast
50

Lat

Glu

Lys

Pro

Thy

X
~J
Wi

Gly

Cys

Asp

Phe

Arg

255

Cys

ser

Phe L

335

Ser

Tte

PN

Gin

Trp

Asn

Arg

160

Ser

Phe

240

Phe

va'l

Ile

Leu

ser




Ile feu

37G

Tyr val

Pro Leu

phe val

Asn Thr

val Leu

A50

Glu Arg

ser Ile

val val

Gin ser

530

Arg Lys

GIn His

ser Pro

355

val

Gly

Ala

A%a

£ 2

L
RS

Tyr

Lau

et

Pro

Pre

Bro

Thr

«<210> 63
<21ls 227

<212> PRT
<213»
<220>
<22%>
<400> 63

Met

sar

cys

Leu

420

Lys

Thr

ASH

AST

Ala
500

1le T

Gn

Ala S

GIn

cys
588

ALy

Met

Tyyr

405

Phe

Ley

val

Met

Ash

485

va'l

2293 051PCO4revisedsequencelisting ascit

360

Arg v§? ala Gly Asp Glu
375

ASD

399

Leu

His

Glu

Pro

ser

wval

val
550

; Thr

>

val

val

Ile

Thr

Ite

His

artificial sequence

ASH

bt
E

Arg A

l.eu

440

Thr

Trp

Lys

phe

Met 7

520

The

His

Ala

Gly

Cys

Lys

Thr

AP

ser

Gly

Leu

Thr

410

val

val

val

Tle

Leu

480

val

=
et
@

Thr

385

sar

Met

Arg

Tle

Leu

475

ASP

LYS

Trp

Lau i

extracellular domain (ECD) of rFzZDLO

365

Leu Thr Gly val Cys

386

Gly

Phe

Lys

le

Ala

460

Ala

Cys

Gly

Page 64

Fha

Thr

Let

Tyr

Ile

val

Leu

Tyr

Glin

Met

MatT

510

Lys

Lys

LYS

Pro

Leu

Phe

Phe

His

Ala

485

Ley

Thr

Ser

Lys

Ala
575

Ile
400
Gly
Giu

ser

Tyr

Leu

Leu



Lys
Met
Ala
65

Gy

Pro
TYr
145
Gly
ala
ASYH

Pro

ATy
£

Glin

Cys

cys

Thr

50

Ile

His

Gin

Arg

Ser

Gin

ASN

Ley

210

fhe

<230>
«211>
<212>

<213>

<220
<223

Alg
Ala
Gin
is

Arg

Cys
Gly
Glu
Pro
195

cys

Ala

64

134
PRT )
arrificial Sequence

Pro

Ala

20

Pro

Met

Leu

Arg

Ser -

160

Leu

et

ey

His

180

Gly

Thr

Ife

Ile G

Pro

His

Cys

A5D

Glu

phe

165

Pro

Lys

Pro

2293 051pcl4revisedsequencelisting

Pro Arg Lew Trp

Asn

Glu
70

2 Phe

Pro

ser

cys

150

Fro

Leu

Phe

Gly

ser

Leu

55

Fhe

Ley

Ile

Pro

=3
[P R
[UiHe]

a Pro

Pro

Lys

.
H1S

va'l
215

Met

o

40

Met

Ala

Cys

Pro

AL

Lay

ASp

His

200

ASD

Muman FZD1l0 Fri domain

ASP
25

Met
Gly
Pro
ser
Ala
105
Met

Ley

ASn

val

10

mMet Glu
Cys LS
His Glu
Leu val
Lau Tyr
S

Cys Arg
Glu Gin

Pro AsSh

Gly ¢

foect 174
WD

Arg Pro

Gly Pro

Glu Lys

Tyr Try

Arg

ASD

Asn

60

Glu

Ala

val

Phe

LyS

140

ASD

Gin

Gy

ser

ser
220

page 65

Pro
Ile
45

Ghn
Ty

Pra

Met

Asn F

125

ASH

Glu

Ala
205

Arg

reu val Leu Gln val

Gly
30

Gly
&rg

Gly

Met

ASD

Pro

Pro

0y
105 et
L

sSar

Glu

ascii

Met Gly
i5
ASp Gly
TYr ASH
Glu Ala
Cys His
80
Cys Thr
g5
Gluy Gin
LyS Trp
PFro Asn
Thr Arg
160
His ser
3
aly Cys

Cys Ala

ASp LyS




2293 0S51PCO4revisedsequencelisting

<400> 64
ITe Ser Ser Met Asp Met Glu Arg pro Gly Asp
1 3 10
i Glu 1le zgo Met Cvs Lys Asp Ile Gly Tyr
2 25
Pro Asn Leu Met Gly His ¢lu Asn Gln Arg Glu
35 40
His Glu Phe Ala Pro Leu val 6lu Tyr Gly Cys
50 55
Phe Phe Leu Cys Ser Leu Tyr Ala Pro Met Cys
65 70 75
Thr Pro ITe Pro Ala Cys Arg val Mer Cys Glu
85 S0
Cys Ser Pro I1e Met Glu GIn pPhe Asn Phe Lys
106 105
Asp C¥s Arg LYs Leu Pro Asn Lvs Asn Asp Pro
115 120
Glu Ala Pro Asn Asn Gly
130
<210> 65
<231 17486
<212> DNA
<Z13> Artificial Seguence
<22
<223>  Human FzDI10
<400> 65
atgeagegoe Cgggeceesy cotgigycty ghoctycany
atcagelcca tggacatyga gogoecgoge gacggeaaat
atgtgtaagyg acatcggota caacatgact cgtatgooea
cagogrgagy cageecatcca grtgcacgag ticgogeoge
ggccascice gottotrtcot gtgotogaty tacgogooga
ACCCCCAtee Cogootygeoy gotcatyhac gageaggeed
atggagcagt TCaacticaa grggrecgac tooctygact
gacgacccca actacctgty Catggagyey Cocanacaacy
gorregggee tgrtccogol gorgticegy cogagcgoc
cogotyaagy acggegucce cggacgegur gactgegaca

Gly Lys
Asn Mat
&la

Ala

Hig

Gy
60

Thr ¢lu
Pro

T

Asn

Cys

Tht

30

Ile

Hisg

Glin

tgatggocte
gorageecat
acctgatoyy
tggtagagts
tgtgeaccya
ggcteaayty
greggaanct
geroggacya
cocacagrye

ACCCYOuCHa

page 66

ascii

Gin Pro
i5

APg Met

Gin Leu

Arg

Ser
80

Leu
95

Lys

ser Ley

Cys met

grocyocgce
cuagarccoy
cracgagaac
cggctgeeac
gragygretet
crecoegatt
ceocaacaay
GreCaccegy
gcaggageac

gttocaccac



gtagagaaga
cgegaggaca
tccagegect
cgoeecatca
croettogecy
caggagggac
atggceaget
aagtgggacc
atccoggegy
acogogutot
ceeetggoet
Trocacates
atggtgcgta
tgotactitt
tgcaaaaton
gtagagatct
tggattiygga
aagaagagee
cageatcoce
gtgtga
«210> 68
<21i> 5
<212> PRT
<Z13>

<220
<223

<400> 686

2293 051pcG4revisedsequencelisting ascii

grgcgtogty
agcgcttege
tcaccygtget
tettoltete
gegccgagag
tggagageac
cgctgtggaty
acgaggccat
tgaagaccat
gctacgtggy
gotacctyggt
ggagadtgat
Toggygcrett
acgaacgect
acaactagac
teatogtgan
COTCCaagac
ggagaaaacc

agaaaactca

¢in Tyr Gly Phe ala
1 5

<21 67
<211ls 14
<212» PRT
<2 13>

<2 20>
«223>
<400> 67

cgLycogete
agtggtctgy
caccttectc
catgtgetac
catcgoctye
cggrtgeacy
ggtggtcete
cgaagocaac
cotgatocty
cagcatggac
catcggeacy
gaagacggdc
cretgtgety
caacatggat
taaaacyoty
gatcttiaty
teTgoagtoe
ggccagogty

ceacggygaaa

artificial sequence

artificial saguence

tgcacgeeey
ctggcoarct
atcgacccgy
tgegrotact
gatcgggaca
CLogroTtes
acgeteacct
agcageract
gtcatgegea
grcaacgeuc
rectteatoo
ggcgagaaca
tacacegtyc
tactggaaga
gactgectyga
ctgetggtgy
Tggcageagy
atcarcagey

tatgagatec

synthetic Fragment of human frizzTled

gegrggacgt
gggcggtyct
ceCgettecy
ccgtoggeta
gegyccaget
tggtoctcta
ggrtcetgge
teCacetyet
999tggcygy
teaccggett
tetegygett
cggacaasgot
cgyccaccta
TCCEHUCgge
tggccgecte
tggggatcac
tgtgcagecg
groggattta

ctgeoecagtc

receptor

synthetic fragment of human frizzled receptor

¢Tn Asp Glu Ala 6ly Leu Glu val His Gén phe Trp Pro Leu
1 5 i

pPage &7

gtactggage
gtycriotte

-taccoogag
ceteateoge
cratgteate
cracticgge
cgecgycaay
agoctgggec
ggacgagcte
cgtgcteatt
CHLYGECTLy
ggagasgetc
tgtgatcgec
gcagcacaag
rateocrgec
cagogggatg
Taggrraaag
caaaaaagec

goeracciye



2293 051pCO4revisedseguencelisting ascii

«210> &8

<Z1l> 8

«212> PRT

«<Z213> Artificial sequence
<220>

«223> synthetic fragment of human frizzled receptor
<400> 68

Ala 6ly Leu Glu val His GIn pPhe
3

1

<210> 68

<211> 8

«ZlZ» PRT

<21%>  Artificial Seguence
<2 20>

<223» symnthetic fragment of human frizzled receptor
<400> GH

Lys Gin Phe Tyr g?y Phe Glin Ala
1

«210> 70
11

<231

<21Z> PRT

<213> arvificial sequence

<220 )

<223> conformational epitope of FZDB
<400> 7G

phe Pro Leu Ile Tyr Leu Mat Trp Pro Asp Arg
1 5 10
<210> 71

«<Zils 17

<21lZ» PRT

<213» Artificial Ssguence

<220> .

<223%»  Tight chain CoR1

<400> 71

Ser Gly Asp Lys Asn Leu Ile Gly Lys ggr Lys phe Tyr Ala val ser
1 5

he]
i5

His

<Z210> 72

<Z211> 10

<212 PRT

«213>  arvificial seguence
<220

<223> a Tight chain CDR2
page 68




<4030> 72

2293 051pCO4revisedsequencetisting ascii

Glu Asp Lys Asp Ser Asn Arg Pro Ser Gly
1 § 10

<230> 73
<211> 14
<212> PRT
<213>
<220
<Z23>
<400> 73

4o

<210>
<21i>
<212>
<233

<2 20>
<223

«AG0>

74
4

PRT

74

Tyr Gly phe Ala
1

<230> 75
<2il> 25
<212> DA
=213>
<220
<223>
<400> 75

artificial Seguence

Tight chain CDR3

Artifticial Sequence

Fragment of FIDS

Artificial seguence

synthetic primer

cgetctccaa gycgccaagy agagy

<7210
211>
<Z212>
«<213>

«220>
<223>

<400> 76
atggcctyag

76
596
DA

atogagctga
Tgotecygygoy
geooetygtge
tecggeteca

gaggeegact

ccotgetget
ccoageetes
acaacatoyy
tggtgateta
actcogucaa

actactgeca

artificial segquence

gorgacooty
cteogtgtoo
cagettctac
cgacaasgtee
Caccgecace

gteotacgec

ctgacacagg
grggceeoty
gtocactggt
aacoggoctt
crgaccatet
aacaccctyt

page 69

ser Gln Sar phe Tyr Ala Gly Asn Asn Tgr Ley ser Leu Glu
i 5 1

18RS Tight chain of anti-F2D Ig6 antibodies

geaCCggete
gocagaccge
atcagcagas
coggratece
Coygraceca

ceotggtgrt

trgggcegac
ccggaterec
acctggacag
tgagegytte
ggccgaggac

tggcggegga

60
120
180
240
300
360



2293 051rCO4revisedsequencelisting ascid

cegtgotagg coageotaag
agCTycagys caacaaguce
tgactgtguc tiggaaggec
cttecaagea gtocaacaac
agrggaagte coaccggtec

agacagtgge acLoaccyag

Artificial Seguence

heavy chain CDR1

Gly phe Thr phe Ser Ser Tyr Tyr Ile Th

>

Artificial Sequence

heavy chain COR2

acaaagetga
rectecgaay
cectggoygcty
acaaccaccc
acccergage
accotggaas
<Z10» 77
«2ii>» 10
<212»  PRT
<213
«220>
<223
<400 77
1

<210~ 78
<Z21> 17
<212> PRT
<213>
<220
<223>
<400 78

1

Gly

<2 10>
<Z211>
<21Z>
<213

<220
223>

A0

BN

AAA
[ASRACE SN RN

_’}-\

B2 3 3
[ESELGREE o]
VY VY

A
3 Pl
n R
Y
VoV

A

<400

7Y
&
PRT

>

Artificial Seguence

heavy chain CDR3

79

80
11
PRY

ser Ile val phe Asp Tyr
b p

Artificial Seguence

Tight chain CORL

80

googetoctt Cogtgaccet grtenctect
accctygtgt gectgatoto Cgactictac
gactoctoco Ctytgaagys Cygcutagag
aagtacgeoy cctootocta cotgtocety
£actottycc agyigaccca Cuagyyetar

Tgctoe

r
10

Thr Ile Ser Tyr Ser Ser Ser Asn Thr Tyr Tyr Ala Asp Ser val Lys

18 15

Page 70

420
480
540
600
660
696



2293 051ipcO4revisedsequencelisting ascid

Ser Gly Asp Ala Leu Gly Asn Arg Tyr val Tyr
1 5 10

<210> B1l
211> 2
<212> PRT
<213>
<220>
<223
<400> B1
Ser Gly

1

<210> 82
<211> 11
<21%> PRT
<Z213>
<220>
<223
<4030> 82

artificial Sequence

Tight chain CDR2

Artificial sequence

Tight chain CDR3

Gly ser Trp Asp Thr Arg Pro Tyr Pro Lys Tyr
1 5 10

<210> 83

<21l> 645
<212> DNA
<213»

<220
<223

<400> 83
atggcatygy

atagaactaa
tgctcgggay
geaccrgtat
agtggttcga
gaggctgact
acasagttas
teatccgagy
cetgotgcty
acaacgactc
acccctgage

acggtcgaaa

<210> 84

cattartget
ctcagccace
acaatatagg
tagtaatcra
actccggeaa
actactgeca
cegtgctygy
agctacagge
taacggtage
cttccaagea
agtggaagtc

agacagtage

artificial seguence

acttactcta
ctctgrrtage
aagritctat
tgacasaagy
cactgraact
gagtracgea
ccagectaay
caacaaggcc
gtggaaggoc
grccaacaac
ccaccgtica

acctactgaa

ttgacgeaay
gttgcaccyy
gracattggt
aaccgacert
ttaactatat
aamcactcrgr
geegeacctt
accttagtgt
gactcatcge
aaatacgeeg
tactegtgec

tgctea

18r4605 Tight chain of anti-Fzo antibodies

gaacgggrre
gacagacgge
atcaacagaa
cCggaatace
ctggaactca
ccetootgrt
cggtgacect
gectaatetc
cggtgaagge
cgtcctocta

aggtygacgca

Page 71

atgggeagac
acgtatateg
acctggtcaa
tgagegttic
ggcggaggat
tggcggcgga
attececteot
cgacttctat
cggtgtggag
cctgteecta

cgaggottca

60
120
180
240
300

420
480
540
500
660
696



2293 031iPcO4revisedseguenceiisting ascii

<211l> 696

<212> DNA

<213> arvificial Sequence

<220

<223>

<400> 84

atggcatggg cattattact acttactcta

atagaactaa ctcagcegee gtotgttage

tgctcgggag acaatattgg ttetttetat

gcacctgtat tagtaatata tgacaaaagr

agtggrtcga actcgggeaa cactgeaact

gaggcggact actatrtgcca aagtracgea

acaaagttaa ccgtgctagg ccagectaag

tcatccgagyg agetacagyc gaacaaagec

cctggtgctg taacggtage gtygyaaggcy

acaacgactc cttccaagea gtccaacaac

accectgagle agtggaagtc goaccgttca

acggtcgaaa agacagtagc acctacggaa

<210> 85

<211l> 115

<Z12» PRT

<213» Artificial Sequence

<220> ‘

«223> A44R24 heavy chain of

<400> 85

¢lu val 6ln Leu gaW Gty ser Gly

1

Ser Leu Arg Leu Ser Cys Ala Ala

Tyr Ile Thr Trp val Arg Gin Ala

35 40

ser Thr Ile Ser Tyr Ser Ser Ser
50 55

Lys Gly Arg phe Thr Ile Ser Arg

65 70

Leu Gln Met Asn ggr Leu Arg Ala

Ala Arg Ser Ile val Phe Asp Tyr

cttacgcaay
gttgcaccgy
gtacattggt
saccgtectt
ttaactatat
aacactctat
gregeacett
accttagtgt
gactcatege
asatacgcag
tacTegrges

tgctea

Gly Gly Leu
10

ser Phe

25

Gly

Pro Gly Lys

Asn Thr Tyr

Asp Asn ser

75

Gly Asp Thr

90

Trp Gly Gin

18r4805 Tight chain of anti-Fzb antibodies

gaacggotrtc
gacagacgge
atcaacagaa
cgggaatacce
crggaacgca
cottagtgtt
cggtgacect
gocctaatotc
cggtgaagyc
cgagtagtta

aggttacgea

anti-FzD antibodies

val Gin

Thr Phe

30

Ley
45

Gly

Tyr Ala

60

Lys Asn

Ala

vl

Gly Thr

page 72

Pro

Ser

Glu

ASD

Thy

Tyr

leu

atgggcagac
acgtatatcg
acctggtcaa
tgagegtitc
ggeggaggat
tggtggagga
attcectect
agacttttat
cggtgtggag
cctgteecta

cgagggttca

Gly
15

Gly

ser Tyr

Tro val

ser val

Leu Tyr

80

Tyr Cys

val Thr

60
120
180
240
300

420
480
540
600
660
696



2293 O051ipcO4revisedsequencelisting ascii

Gly
15

Tyr val

Ilte Pro

Thr ala

Ty

Gly
g5

cotgagacty
gegecagygca
cacctactac
caccotgtas
ccggaactte

adde

160 108 110

val Ser Ser
135

<210> &6
<Z11> 104
<2Ll2> PRT
«213> artificial Sequence
<2 20> .
«223>  44RrZ24 Vight chain of anti-Fzp antibodies
<400 8%
asp Tle Glu teu Thr &ln Pro pro Ser val Ser val Ala Pro
1 5 10
Thr Ala Arg Ile Ser Cys Ser Gly Asp Ala Leu Gly Asn Arg

20 25 30
Tyr Trp Tyr Gin &In Lys Pro ¢ly &ln ala Pro val Leu val

35 40 45
ser Gly Ile Pro Glu Arg Phe Ser Gly Ser Ash Ser Gly Asn
50 55 60
Thr Leu Thr Ile Ser Gly Thr ¢in Ala &y Asp Glu Ala Asp
65 70 5
Cys Gly Ser Trp Asp Thr Arg Pro Tyr Pro Lys Tyr val phe
85 30

Gly Thr Lys bLeu Thr val Leu Gly

100
<230~ 87
«211> 354
<212> DNA_
«213>  artificial Sequence
220> . .
<223> 1BR5/18R3 heavy chain of anti-Fzb antibodies
<400> &7
gaggtgcage Tggrcgaygtc Togcggcgya CTggtgcagt Ctgacggctc
toctgegeog Cotcogoltt cacctiotes cactacacee tgtoctgogt
ccagggaagy gactggagty ggrcroogty atctocogpoy acggotecta
googactocy tgaagagcog grtcaccatc tectoogaca actocaagaa
ctycagatga actctctgag agocgaggac accgoeegtgt actactgege
atcaagtacg tgrtcgccas ctgdggooag ggoacocotgg tgaccgtgrc
«210» B8

Page 73

60
120
186
244
300
354



<211> 324
<Z212> DNA
<213>
<220>
<223>
<4Q0> 88
gacatcgage
tcotgotecy
caggceeoecty
ttotecgget
gacgagooey
ggcaccaage
<210> 8%
«<211> 324
«212> DNA
<213>

<72 20>
<223>
<400> 89
gacatcgage
toetgetecy
caggecectg
ttetocgact
gacgagyocy
ggaacaaage
<210> 90
<211> 324
«<232> DNA
<213>
<220>
<2723>
<400> 20
gacatagaac
togtgetagy
caageacetyg
ttcagtggtt
gatgaggcty
ggaacaaagt
<Z210> 91
<Z11» 1365
<212> DNRA

2293 051PCO4revisedsequencelisting ascii

tgacceagec
gcgacaaget
tgctggrcat
ccaactccgy
actactactg

tgaccgtgct

tgacccagec
gcgacaacat
tgetggrgat
ccaactoegg
actactactg

tgaccgtgct

taactcaged

gagacaatat
tattagtaat
cgaactceay
actactacty

taaccgtget

Artificial Sequence

TCcocteogty totytgycte
gggcaagaay tacgectect
ctacgagaag gacaaccgge
€aacaccyce accctgacea
cteetectte gocggeaact

ggac

arvificial sequence

teccteegty tocgtggece
cggcagetic tacgtgeact
ctacgacaag tccaaccyge
caacaccges accctgacea
cragtectac gecaacacce

gggc

artificial Seqguence

18R4605 anti-FzZp antibodies

accctctgtt agegttgeac
aggaagrtic tatgtacatt
ctatgacasa agtaaccgac
caacactgca actttaacta
ccagagtiac geaaacacto

gggc

18RE light chain of anti-Fzh antibodies

ctggccagac
ggtatcagea
ctagcggeat
tcteeggeac

ccetggaagt

18RS 1ight chain of anti-FzD antibodies

ctggecagac
ggtatcagea
crtceggeat
tetecggeac

tgtccctggt

cgggacagac
ggtatcaaca
cticcggaat
tatctggaac

tgtecerggt

Page 74

cgeccggate
gaagcectgga
cCetgagegy
ccaggeegag

gttegygegaa

cgeeeggatc
gaaacctgga
ccergagegy
CCagyeegag

grtrtggeogc

ggracgtata
gaaacctggt
acctgagegt
tCagyeyyay

grrtggegge

60
120
180
240
300
324

60
120
180
240
360

60
120

240
300



<213>

<220>
<223

<400> 91
atgaageace

gtgcagetyy
tgogoogoct
ggcaagugac
gactcegtoga
cagatgaact
tTtogactact
cortgetes
troectgage
treectgocy
Tectctaact
aaggtggaca
corgrggcty
tLCoggacee
cagtToaart
gaacagttca
ctgaacggea
aagaccatct
ageogyggayyg
cctteegata
arcectects
aagteccggt
aaccactaca
<210
<211>
<212>
<213>

<2205
<228»

<400>

92
324
DNA

89z

2293 051PCO4revisedsequencelisting ascii

tgtgutTett
tggagrotgg
ceggertcac
tggaatygggt
agggeeggrt
coctgaggye
ggggccagyy
ggtocaccte
ctgtgacogt
tgetgeagte
tCggCaccoa
agaccgtgga
geeertotgt
ctgaagligac
ggracgtgya
actecaccrt
aagaartacaa
ctaagaccas
aaatgaccay
tcgoegtgga
tgctggacte
ggCagcagay
coccagaage

Artificial Seguence

tetgetgoty
cggaggacty
ctretoctet
grecaccate
caceateree
Cgaggacace
caccotyggty
tgagtotace
groctggaac
ctecggecty
gaccracace
geggaagtge
grtoeotgtic
ctgegtauty
Lggegtggayg
ccgggtogty
gtycaaggty
gggccagect
gaaccayggty
gtygoagret
cgacggcree
caacgtgttc

corgrtooety

artificial Sequence

gtggregec
gtacagectg
tactacatea
tectactedt
cgggacaact
gergrgtact
accgigtect
gcogotetgy
rTetggegeos
tacteectgt
TYCARCYTAY
tgcgtygagt
cctootaage
gtggacgtgr
gtycacaacg
totgtgotga
LoCaRcaagg
cgegagecte
tecctgacot
azrcygroage
ttettectyt
tectygctecy

retoctagea

18R4805 anti-FzD antibodies

44R24 heavy chain of anti-FzD antibodies

ctagatgggt
geggoLocct
cetgygtycy
CCAGCaacac
LCaagaacac
actgegeecy
crteoogtget
getgootggt
Tgaccrotyy
cteogtggt
accacaages
goootectty
Ctaaggacac
cccacgagga
ccaagaccaa
cegrggtgea
geetgectge
aggtcracac
gretggtgaa
ctgagaacaa
actocoaaget
tgatgeacga
agtga

gacatagaac taactcagoo geogtotgtt ageoglttgeac cgggacagac

tcgtgotcgg gagacaarat tggttotitte tatgtacatt ggtatcaaca

caageacotg tattagtast atatgacaaad agtaaccgre cttcgggaat

page 75

geigteogag
gagactgtct
ceaggerect
ctactacgec
cergraccty
gtcecategtyg
cegtotggec
gaaggactac
cgrygeacacce
gaccgtgect
ttgcaacace
tectgotoct
cctgatgatc
ceCtgagyty
gectogugag
ccaggaliyg
ccotatogaa
ceegectect
aggctichac
ctacaagace
gacagtggac

ggeectgrac

ggcacgtata
gaaacctygt

acctgagegt

60
120
180
240
300
360
420
480

6G
120
180



22893 OSiPCO4revisedsequencelisting ascit
ttcagtgoptt cgaactopog caacactgea actttaacta taiclggaac goadgeggag

gatgaggogy actactattg ccaaagttac geaaacacte tatocottagt gttiuggtgga

ggaacadagt

<210 93

<Z21l> 672
<212»  DNA
<213

<220
<223>

<400 93
atgyettgyg

atcgagaryga
tgototggey
geoectgtge
aacaccgeca
ggeicctggy
grgcigggee
geoaccotyy
grcgactcta
aacaagracg
tectactett
gagtygcrect
<210>
«211=

<21 2>
<213

94
345
DA

«229%
<223

<430> 94
gaggtdcage

tottgogecy
cctugcaagy
gecgacteey
ctocadatga
gtgtrcgacs
<2 10>
<221»

<Z1d>
FYARSY

a5
312
DRA

taaccgtget agge

Artificial Seguence

cHeTgetgct gotgacootg ctgacacagg

cccagecte cretgigrct gtggoocoty
acgeoctygy caacagatac gtotactggt
tggtgatcoe TLCCgoCate cetyagrgot
cectgaccat ctotggeaco Caggecgaag
acaccoggos ttaccctaag tacgtgticg
ctreogtgac cotgttoeet ceatcctecy
tgtgoctygat crtocgactic tacccotggeg
grectgtygaa ggeoggogty gagacaacca
cogeotacte ctaccrghee crtgacuooty
gecagytgac ocacgagggr tocaccgioy

ag

artificial Sequence

Tggtggagtc togcggagga ctggtgeage
coteogyett Ccaccttotee tettactaca

gactggaaty gytyiccace atotootact

tgaaggygecy grttcaccate teooggyaca

actcoctgag guccgaguac accgoogtyt

actgoUocca gggracocty gryaccytyt

arvificial sequence

44R24 Tight chain of anti-FZD antibodies

graccggete
geeagaceye
atcagragaa
tetoogectc
acgaggecga
gcggaggeac
aggaactgea
cegtgacegt
ceoctteocaa
agcagtggas

aagagaccgt

44R24 heavy chain of anti-FzZD antibodies

crogeggete
teacctyayt
cctecageaa
actccaagaa
actactgogo

cectet

Fage 75

Ttgggeogac
caggatctct
gecaggoeay
CRACLCCgYC
Ctactactuc
Caagctgace
ggCcaacaag
ggctiggaag
gcagtoecaac
gtoeccacogy

ggeeectace

cotygagactg
gegecagget
caccractac
CACCCTYLac

ceggtoeatc

240
360
324

&0
120
180
240
300

420
480
540
500
a60
572



<220
<223>

<400> 85

2293 051pCO4revisedsequencelisting ascii

gacatcgage tgacocages tooctotgty

tettgetctg
caggoeoety
ggraacaccy
tgcggetect
accgtgetag
<210>
<211>
<212»
<213>

<220>
<223>

96
DNA

gegacgeect
tgetggtgat
ccaccetgac
gggacacceg

gc

1389

antibodies

<400> 96
atgaageace

gtgeagerygg
tgegeegeot
gygaagggac
gactoogtya
cagatgaact
aagtacgtgt
aagggeeett
gcrotgggct
guycgeectyga
teectgtect
aacgrggace
gtggagtgce
cctaagecta
gacgtgtoce
CACRACYCCA
grgctgaccy
aacaaggoce
gagcoteagg
ctgacctgtce

guccageoty

ftgtggrtctt
tcgagtctygg
coggettcac
tggagtgygt
agggecggrt
ctctgagage
togecaacty
cecgtgttece
gccfggtgaa
cotecgoeyt
cegrggtgac
acaagectc
crectigece
aggacaccct
acgaggatec
agaccaagece
tggtygcacca
Tgectgeoce
tgtacacect
tggtgaagygy

agaacaacta

gggcaacaga
cectteegge
catctetyge

geettaceet

Artificial sequence

18r5/18R8/18R4AG05/18R4B05

tetgetgety
cggeggacty
ctictecccac
cteegtgate
caccatcteo
cgaggacace
gogecagggr
tetggeeect
ggactacttc
gracaccttc
agrgeottce
caacaccaag
tgceectect
gatgatcteco
tgaagtecag
tcgggaggag
ggactggcelg
tatcgaaaag
goetoectet
ctictaccct

caagaccace

tetgtyggeoe
tacgtgtact
atccctgagc
accoaggoecy

aagtacgrgt

IgG2 heavy

gtegeogote
gtgragecty
TacacooLyt
tccggegacy
tecgacaact
googtgtact
accetggtoa
rgerecegot
cctgagectg
cctgeegtge
tecaactteg
gtggacaaga
gtggetggtc
cggaccoctg
tteaattgyt
cagttcaact
aacggeaaay
accatcagea
cgcgaagaga
tccgatateg

ccrectatyge

44R24 Tight chain of anti-rFzD antibodies

ctggecagac
ggtatcagea
ggrtctccgg
aggacgaggc

teggrggagy

cgecaggate
gaageragge
ctecaactee
cgactactac

caccaagety

chain of anti-Fzd

ctagatgggt
geggetooct
CCtyggtycy
gerectacac
ccaagaacac
actgcgeoey
cegtgtecte
ccacctecga
tgacagtgte
tgcagtocte
gcacccagac
ccgtggagey
ctagegtgtt
aggtgaccty
acgtggacgg
ccacertecy
aatacaagty
agaccaaggg
tgaccaagaa
ccgtggagty
tggactocga

page 77

getygtecgag
gagactytec
ccaggeacca
cractacygec
cctgtacety
gaacttcatc
cgeetocacce
gtecacegeo
ctggaactet
cggectgtac
ctacaccige
gaagrgetge
corgtreect
CgLggrggty
cgtggaggty
ggrggrgrec
caaagtetee
cragectege
ceaggtgree
ggagtccaac

cggetettte

50
126
180
240
300
312

50
120
180
240

420
480
340
600
660
720
780
840
300
360
1020
1080
1140
1200
1260



2293 051PClh4revisadsequencelisting ascit

Tteetgtact coaagotgac agtggacaag toocggtgde ageagggead cgtghtatoc

Tgotecgtga tgcacgaggs Cotgeacaat CACTAcRcco agaagtooct gracctghot

cctyggeaag

<2 10>
<21l
<212
233>

«220>

<223

o,

97
696
DINA

«400> 97
atggcctgyy

atcgagetga
tgCteegycy
geooctgtyac
teoggeteca
gaggoegact
accaagoetyga
tectergagy
cctggegecy
ACAACCACCT
accoctgage

accgtygasa

ceotgetget
cocageetec
acaagotoug
tggteateta
acteegygeaa
actactgetc
cogtuctygy
asctycagyl
Tgacogtoyc
Crrccaagea
agtogaagte

agacagrggyc

Artificial Sequence

1848 Tambda high chain of

getgacccty
crecgtgtet
caagaagtac
cgagaaggac
CACrgecace
creotioges
ceagectaag
CARCRAGYCL
ctogaaggcc
grecaacaac
CLaccguLee

ccecacegag

anti-FPn antibodies

Ctgacacagy
gtggeteoty
gooteotggt
aaccggecta
Ctgaceatct
ggcaactece
geogotoctt
accorggrct
gagtectece
aagtacgecy
tactetgee

tgctec

geaccgycte
goragacoge
atcagcagaa
goggeatecc
ceggracoeca
tggaagtgtt
cegigacoey
gretgaterc
ctgtygazgge
cetectocta

agytcaccea

page 78

TLggYeCgac
ceggatetes
geotggacag
LYAYCYYLLC
ggregaggac
Cggeggaggo
grieceotect
CHACTICLAC
cggegTygay
cctgteccty

cgagygetes

1320
1380

60
120
180
240
300
360
420
480
540
600
660
696



