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<120> Frizzled-Binding Agents and Uses Thereof
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<150> 61/144,058
<151> 2009-01-12

<150> 61/100,639
<151> 2008-09-26

<160> 97
<170> PatentIn version 3.3

<210> 1

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> heavy chain CDR1

<400> 1

Gly Phe Thr Phe Ser His Tyr Thr Leu Ser
1 5 10

<210> 2

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> heavy chain CDR2

<400> 2

val Ile ser Gly Asp Gly Ser Tyr Thr Tyr Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 3
<211> 9
<212> PRT
Page 1



<213>

<220>
<223>

<400>

2293 051PCO4revisedsequencelisting ascii
Artificial Sequence

heavy chain CDR3
3

Asn Phe Ile Lys Tyr val Phe Ala Asn
1 5

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

<220>
<223>

<400>

4
11
PRT
Artificial sequence

Tight chain CDR1
4

Ser Gly Asp Lys Leu Gly Lys Lys Tyr Aga Ser
1 5 1

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

<220>
<223>

<400>

5

8

PRT

Artificial Sequence

Tight chain cDpr2
5

Glu Lys Asp Asn Arg Pro Ser Gly
1 5

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

<220>
<223>

<400>

6

9

PRT

Artificial sequence

Tight chain CDR3
6

Ser Ser Phe Ala Gly Asn Ser Leu Glu
1 5

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

<220>
<223>

<400>

7

11

PRT

Artificial Sequence

Tight chain CDR1
7

Ser Gly Asp Asn Ile Gly Ser phe Tyr val His
1 5 10

<210>

8
Page 2



<211>
<212>
<213>

<220>
<223>

<400>

8
PRT

2293 051PCO4revisedsequencelisting ascii

Artificial Sequence

Tight chain CDR2

8

Asp Lys Ser Asn Arg Pro Ser Gly
1 5

<210> 9

Artificial Sequence

Tight chain CDR3

<211> 9
<212> PRT
<213>
<220>
<223>
<400> 9

GIn Ser Tyr Ala Asn Thr Leu Ser Leu
1 5

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

<220>
<223>

<400>

10
118
PRT

Artificial Sequence

18R5/18R8 heavy chain

10

Glu val G1n
1

Ser

Thr

ser

Lys

Leu

Ala

Leu

Leu

Leu

val

50

Gly

Gln

Arg

val

Arg

Ser

35

Ile

Arg

Met

Asn

Thr
115

Leu

Leu

20

Trp

ser

Phe

Asn

Phe

100

val

val

5

ser

val

Gly

Thr

ser

85

Ile

Ser

Glu Ser

Cys Ala

Arg Gln

Asp Gly

55

Ile Ser
70
Leu Arg

Lys Tyr

Ser

Gly

Ala

Ala

40

Ser

Ser

Ala

val

Gly

Ser

25

Pro

Tyr

Asp

Glu

Phe
105

Gly Leu
10

Gly Phe

Gly Lys

Thr Tyr

Asn Ser

75

Asp Thr
90

Ala Asn

Page 3

val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Ala

Asn

val

Gly

Pro

Ser

30

Glu

Asp

Thr

Tyr

Glin
110

Gly

15

His

Trp

Ser

Leu

Ty

95

Gly

Gly

TYyr

val

val

Tyr

80

Cys

Thr



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

<220>
<223>

<400>

11
463
PRT

2293 051PCO4revisedsequencelisting ascii

Artificial Sequence

18R5/18R8 heavy chain (IgG2)

11

Met Lys His
1

val

Pro

sSer

Glu

65

Asp

Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

Lys

Leu

Gly

His

50

Trp

Ser

Leu

Tyr

Gly

Phe

Leu

Trp

Leu

Ser

210

Pro

ser

Gly

35

Tyr

val

val

Tyr

115

Thr

Pro

Gly

Asn

GlIn

195

Ser

Ser

Leu

Glu

20

Ser

Thr

ser

Lys

Leu

100

Ala

Leu

Leu

cys

Ser

180

Ser

Asn

Asn

Trp
5
val
Leu
Leu
val
Gly
85
GIn
Arg
val
Ala
Leu
165
Gly
Ser

Phe

Thr

Phe

Gln

Arg

Ser

Ile

70

Arg

Met

Asn

Thr

Pro

150

val

Ala

Gly

Gly

Lys

Phe

Leu

Leu

Trp

55

Ser

Phe

Asn

Phe

val

135

cys

Lys

Leu

Leu

Thr

215

val

Leu

val

Ser

40

val

Gly

Thr

Ser

Ile

120

Ser

Ser

Asp

Thr

Tyr

200

Gln

Asp

Leu

Glu

25

cys

Arg

Asp

Ile

Leu

105

Lys

Ser

Arg

Tyr

Ser

185

Ser

Thr

Lys

Leu

10

Ser

Ala

Gln

Gly

Ser

90

Arg

Tyr

Ala

Ser

Phe

170

Gly

Leu

Tyr

val

Gly

Ala

Ala

Ser

75

Ser

Ala

val

Ser

Thr

155

Pro

val

Ser

Thr

Ala

Gly

Ser

Pro

60

Tyr

Asp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

cys
220

Thr val Glu

Page 4

Ala

Gly

Gly

45

Gly

Thr

Asn

Asp

Ala

125

Lys

Glu

Pro

Thr

val

205

ASn

Arg

Pro

Leu

30

Phe

Lys

Tyr

Ser

Thr

110

Asn

Gly

Ser

val

Phe

190

val

val

Lys

Arg
15

val
Thr

Gly

Tyr

Trp

Pro

Thr

Thr

175

Pro

Thr

Asp

Cys

Trp

GIn

Phe

Leu

Ala

80

Asn

val

Gly

Ser

Ala

160

val

val

His

cys



225

val

Phe

Pro

val

Thr

305

val

Cys

Ser

Pro

val

385

Gly

Asp

Trp

Glu

Leu

Glu

Gln

290

Lys

Leu

Lys

Lys

Ser

370

Lys

Gln

Gly

His Asn

450

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

<220>
<223>

<400>

cys

Phe

val

275

Phe

Pro

Thr

val

Thr

355

Arg

Gly

Pro

Ser

Gln

435

His

12
108
PRT

Pro

Pro

260

Thr

Asn

Arg

val

Ser

340

Lys

Glu

Phe

Glu

Phe

420

Gly

Tyr

Pro

245

Pro

Cys

Trp

Glu

val

325

Asn

Gly

Glu

Tyr

Asn

405

Phe

AsSn

Thr

2293 051PCO4revisedsequencelisting

230

Cys

Lys

val

Tyr

Glu

310

His

Lys

Glin

Met

Pro

390

Asn

Leu

val

Gln

Pro

Pro

val

val

295

Glin

Gin

Gly

Pro

Thr

375

Ser

TYyr

Tyr

Phe

Artificial Sequence

18R8 Tight chain

12

Ala

Lys

val

280

Asp

Phe

Asp

Leu

Arg

360

Lys

Asp

Lys

Ser

Ser

440

Ser

Pro

Asp

265

Asp

Gly

Asn

Trp

Pro

345

Glu

Asn

Ile

Thr

Lys

425

Cys

Leu

Pro

250

Thr

val

val

Ser

‘Leu

330

Ala

Pro

Gln

Ala

Thr

410

Leu

Ser

Ser

Page 5

235

val

Leu

Ser

Glu

Thr

315

Asn

Pro

Gln

val

val

395

Pro

Thr

val

Leu

Ala Gly Pro

Met

His

val

300

Phe

Gly

Ile

val

Ser

380

Glu

Pro

val

Met

Ser
460

Ile

Glu

285

His

Arg

Lys

Glu

Trp

Met

Asp

His

445

Pro

Ser

270

Asp

Asn

val

Glu

Thr

Glu

Leu

Gly

ascii

Ser

255

Arg

Pro

Ala

val

TYIr

335

Thr

Leu

Cys

ser

ASp

Ser

Ala

Lys

240

val

Thr

Glu

Lys

Ser

320

Lys

Ile

Pro

Leu

Ash

400

Ser

Arg

Leu




Asp Ile
1

Thr Ala
ser Trp
Glu Lys

Asn Ser
65

Asp Glu
val pPhe

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

<220>
<223>

<400>

Glu

Arg

Tyr

35

Asp

Gly

Ala

Gly

13
232
PRT

Leu

Ile

20

Gln

Asn

Asn

ASp

Gly
100

Thr

Ser

Gln

Arg

Thr

Tyr

85

Gly

2293 051PcCO4revisedsequencelisting ascii

GIn Pro Pro Ser val Ser val Ala Pro Gly Gln
10 15

Cys

Lys

Pro

Ala

70

Tyr

Thr

ser

Pro

ser

55

Thr

Cys

Lys

Artificial Sequence

18R8 Tight chain (lambda)

13

Met Ala Trp Ala Leu Leu
1 5

Ser Trp

Pro Gly

Lys Tyr

50

val Ile
65
ser Gly

GIn Ala

Ser Leu

Ala

Gln

35

Ala

Tyr

Ser

Glu

Glu

Asp

20

Thr

Ser

Glu

Asn

Asp

100

val

Ile

Ala

Trp

Lys

Ser

85

Glu

Phe

Glu

Arg

Tyr

Asp

70

Gly

Ala

Gly

Leu

Leu

Ile

Gln

55

Asn

Asn

Asp

Gly

Gly

Gly

40

Gly

Leu

Ser

Leu

Leu

Thr

ser

40

Gln

Arg

Thr

Tyr

Gly

Asp

25

Gln

Ile

Thr

Ser

Thr
105

Thr

Gln

25

Cys

Lys

Pro

Ala

Tyr

105

Thr

Lys

Ala

Pro

Ile

Phe

90

val

Leu

10

Pro

Ser

Pro

Ser

Thr

90

Cys

Leu

Pro

Glu

Ser
75

Ala

Leu

Leu

Pro

Gly

Gly

Gly

75

Leu

Ser

Gly

val

Arg

60

Gly

Gly

Gly

Thr

ser

Asp

Gln

60

Ile

Thr

Ser

Lys Leu Thr

Page 6

Lys

Leu

45

Phe

Thr

Asn

Gln

val

Pro

Ile

Phe

val

Lys
30

val
Ser

Gln

Ser

Gly

Ser

30

Leu

Pro

Glu

Ser

Ala

110

Leu

Tyr

Ile

Gly

Ala

Leu
95

Thr
15

val
Gly
val
Arg
Gly
95

Gly

Gly

Ala

Tyr

Ser

Glu

80

Glu

Gly

Ala

Lys

Leu

Phe

80

Thr

Asn

Gln

RO s
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115 120 125

Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser Glu Glu
130 135 140

Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr
145 150 155 160

Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro val Lys
165 170 175

Ala Gly val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Asn Lys Tyr
180 185 190

Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys Ser His
195 200 205

Arg Ser Tyr Ser Cys Gln val Thr His Glu Gly Ser Thr val Glu Lys
210 215 220

Thr val Ala pPro Thr Glu Cys Ser
225 230

<210> 14

<211> 108

<212> PRT

<213> Artificial Sequence

<220>
<223> 18R5 Tight chain

<400> 14
Asp Ile Glu Leu Thr Gln Pro Pro Ser val Ser val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly ésp Asn Ile Gly ser gge Tyr val
20 5

His Trp gyr GIn Gln Lys Pro Gly GIn Ala Pro val Leu val Ile Tyr
5 40 45

Asp Lys Ser Asn Arg Pro ggr Gly Ile Pro Glu égg Phe ser Gly Ser
50

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Ala Asn Thr Leu Ser Leu
85 90 95

val phe Gly Gly Gly Thr Lys Leu Thr val Leu Gly
100 105

Page 7




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

<220>
<223>

<400>

15
232
PRT

2293 051PCO4revisedsequencelisting ascii

Artificial Sequence

18R5 Tight chain (lambda)

15

Met Ala Trp
1

Ser

Pro

Phe

val

65

Ser

Gln

Leu

Pro

Leu

145

Pro

Ala

Ala

Arg

Thr

Trp

Gly

TYyr

50

Ile

Gly

Ala

Ser

Gly

Gly

Ala

Ser

210

val

Ala

GlIn

35

val

Tyr

Ser

Glu

Leu

115

Ala

Ala

Ala

val

sSer

195

Tyr

Ala

Ala

ASp

20

Thr

His

Asp

Asn

100

val

Ala

Asn

val

Glu

180

Ser

Ser

Pro

Leu

5

Ile

Ala

Trp

Lys

ser

85

Glu

Phe

Pro

Lys

Thr

165

Thr

Tyr

cys

Thr

Leu

Glu

Arg

Tyr

Ser

70

Gly

Ala

Gly

Ser

Ala

150

val

Thr

Leu

Gln

Glu

Leu

Leu

Ile

Gln

55

Asnh

Asn

Asp

Gly

val

135

Thr

Ala

Thr

Ser

val

215

Cys

Leu Thr Leu Leu

Thr

ser

40

Gln

Arg

Thr

Tyr

Gly

Thr

Leu

Trp

Pro

Leu

200

Thr

Ser

Gln

25

Cys

Lys

Pro

Ala

Tyr

105

Thr

Leu

val

Lys

Ser

185

Thr

His

10

Pro Pro

Ser Gly

Pro Gly

Ser Gly

75

Thr Leu
90

Cys Gln
Lys Leu
Phe Pro
Cys Leu

155

Ala Asp
170
Lys GIn

Pro Glu

Glu Gly

Page 8

Thr

Ser

Asp

Gln

60

Ile

Thr

Ser

Thr

Pro

140

Ile

Ser

Ser

Gln

Ser
220

Gln

val

Asn

45

Ala

Pro

Ile

Tyr

val

125

Ser

Ser

ser

Asn

Trp

205

Thr

Gly
Ser
30

Ile
Pro
Glu
Ser
Ala
110
Leu
Ser
Asp
Pro
Asn
190

Lys

val

Thr

15

val

Gly

va'

Arg

Gly

95

Asn

Gly

Glu

Phe

val

175

Lys

Ser

Glu

Gly

Ala

Ser

Leu

Phe

80

Thr

Thr

Gln

Glu

Tyr

160

Lys

Tyr

His

Lys




225

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

<220>
<223>

<400>

16
485
PRT

2293 051PC04revisedsequencelisting ascii

230

Artificial Sequence

Fzd7 ECD Fc fusion protein

16

Met Arg Asp
1

Ala

Gln

cys

Thr

65

Leu

Glu

Leu

Gln

Thr

Leu

Ser

Leu

Pro

Gln

50

Ile

Glu

Leu

Asp

Gly

Leu

Gly

Ala

Pro

Cys
210

val

Tyr

35

Pro

Leu

val

Arg

Gln

115

Cys

Arg

Gln

Tyr

Pro

195

Pro

Pro

Leu

20

His

Ile

Pro

His

Phe

100

Ala

Glu

cys

Asn

Pro

180

Gly

Arg

Gly
5
Ala
Gly
Ser
Asn
Gln
85
Phe
Ile
Ala
Glu
Thr
165
Thr

Ala

Gln

Ala

Leu

Glu

Ile

Leu

70

Phe

Leu

Pro

Leu

Asn

150

Ser

Ala

ser

Leu

Ala

Leu

Lys

Pro

55

Leu

Tyr

Cys

Pro

Met

135

Phe

Asp

Pro

Asp

Ala

Gly

Gly

40

Leu

Gly

Pro

Ser

Cys

120

Asn

Pro

Gly

Tyr

Gly

val

Pro

Ala

25

Ile

cys

Leu

Met

105

Arg

Lys

val

Ser

Leu

185

Arg

Pro

Leu

10

Leu

Ser

Thr

Thr

val

90

Tyr

Ser

Phe

His

Gly

Pro

Gly

Pro

Page 9

Ser

‘Ser

val

Asp

Asnh

75

Lys

Ala

Leu

Gly

Asp

Arg

Tyr

Ser

Ala

Pro

Ile

60

Gln

val

Pro

Cys

Phe

140

Ala

Pro

Leu

Pro

Leu
220

Leu

Gly

Asp

45

Ala

Glu

GIn

val

Glu

125

Gln

Gly

Gly

Pro

Ala

205

Gly

Gly

Ala

30

His

Tyr

Asp

Cys

Cys

110

Arg

Trp

Glu

Gly

Phe

190

Phe

Tyr

Leu

15

Gly

Gly

Asn

Ala

ser

95

Thr

Ala

Pro

Ile

Gly

Thr

Pro

Arg

Ccys

Ala

Phe

Gln

Gly

80

Pro

val

Arg

Cys

160

Pro

Ala

Phe

Phe




Leu

225

Gly

Arg

Leu

Leu

Ser

305

Glu

Thr

Asn

Pro

Gln

385

val

val

Pro

Thr

val

465

Leu

Gly

Leu

Ala

Gly

Met

290

His

val

Tyr

Gly

Ile

370

val

ser

Glu

Pro

val

450

Met

Ser

Glu

Met

Asp

Gly

Ile

Glu

His

Arg

Tyr

Leu

Trp

val

435

Asp

His

Pro

Arg

Tyr

Lys

Pro

Ser

Asp

Asn

val

340

Glu

Lys

Thr

Thr

Glu

420

Leu

Lys

Glu

Gly

Asp

Phe

245

Thr

Ser

Arg

Pro

Ala

325

val

Tyr

Thr

Leu

405

Ser

Asp

Ser

Ala

Lys
485

2293 051PCO4revisedsequencelisting

Cys Gly Ala Pro C

230

Lys
His
val
Thr
Glu
310
Lys
Ser
Lys
Ile
Pro
390
Leu
Asn
Ser

Arg

Leu
470

Glu

Thr

Phe

Pro

295

val

Thr

val

Cys

Ser

375

Pro

val

Gly

Asp

Glu

Cys

Leu

280

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Lys

Gin

Asn

Glu

Pro

265

Phe

val

Phe

Pro

Thr

345

val

Ala

Arg

Gly

Pro

425

ser

Gln

His

Arg

250

Pro

Pro

Thr

Asn

Ser

Lys

Asp

Phe

410

Glu

Phe

Gly

Tyr

Arg

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

395

Tyr

Asn

Phe

Asn

Thr
475

Phe

Pro

Lys

val

300

Tyr

Glu

His

Lys

Gln

380

Leu

Pro

Asn

Leu

val

460

Gln

pPage 10

Ala

Ala

Pro

285

val

val

Gln

Gln

Ala

365

Pro

Thr

Ser

Tyr

Tyr

445

Phe

Lys

ys Glu Pro Gly Arg
235

Arg

Pro

270

Lys

val

Asp

Tyr

Asp

350

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser

ascii

Ala

Leu

255

Glu

Asp

Asp

Gly

Asn

335

Trp

Pro

Glu

Asn

Ile

415

Thr

Lys

Cys

Leu

Asn

240

Gly

Leu

Thr

val

val

320

Ser

Leu

Ala

Pro

Gln

400

Ala

Thr

Leu

Ser

ser
480



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

<220>
<223>

<400> 17
gaagtgcaac

17
354
DNA

agctgcgcetg
cctgggaagg
gctgatagcg
ctgcaaatga
attaagtatg
<210>
<211>
<212>
<213>

<220>
<223>

<400> 18
atgaaacacc

18

DNA

gtgcaactgg
tgcgetgect
gggaagggtc
gatagcgtga
caaatgaaca
aagtatgttt
aagggcccta
gcecctggget
ggcgctctga
tccctcagea
aacgtagatc
gtcgagtgcc
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg

aacaaaggcc

1389
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tggtggaaag
cctccggatt
gtctcgagtg
tgaaaggcag
acagcctgag

tttttgctaa

tgtggttctt
tggaaagcgg
ccggatttac
tcgagtgggt
aaggcagatt
gcctgagagce
ttgctaattg
gcgtcttecc
gcctggtcaa
ccagcggegt
gcgtggtgac
acaagcccag
caccgtgcecc
aggacaccct
acgaagaccc
agacaaagcc
ttgtgcacca

tcccageccc

Artificial Sequence

18R5/18R8 heavy chain

€ggcggegge
taccttttct
ggtgagcgtt
atttaccatt
agctgaagat

ttggggccaa

Artificial Sequence

cctcctgetg
cggcggcecetg
cttttctcat
gagcgttatc
taccatttca
tgaagataca
gggccaaggce
tctggctecc
ggactacttc
gcacaccttc
cgtgcectec
caacaccaag
agcaccacct
catgatctcc
cgaggtccag
acgggaggag
ggactggctg

catcgagaaa

ctggtgcaac
cattatactc
atctctggtg
tcaagtgata
acagccgtgt

ggcaccctgg

18R5/18R8 heavy chain (1gG2)

gtggcagctc
gtgcaacctg
tatactctgt
tctggtgatg
agtgataatt
gcecgtgtatt
accctggtga
tgcagcagga
cccgaaccgg
ccagctgtec
agcaacttcg
gtggacaaga
gtggcaggac
cggacccctg
ttcaactggt
cagttcaaca
aacggcaagg

accatctcca

ctggcggceag
tgtcttgggt
atggtagcta
attccaaaaa
attattgcgc

tgacagttag

ccagatgggt
gcggcagect
cttgggtgcg
gtagctatac
ccaaaaacac
attgcgctag
cagttagctc
gcaccagcga
tgacggtgtc
tacagtcctc
gcacccagac
cagttgagcg
cgtcagtctt
aggtcacgtg
acgtggacgg
gcacgttccg
agtacaagtg

aaaccaaagg

Page 11

cctgagactg
gcgccaagec
tacctattat
caccctgtat
tagaaatttt

ctca

cctgtccgaa
gagactgagc
ccaagccect
ctattatgct
cctgtatctg
aaattttatt
agccagcaca
gagcacagcc
gtggaactca
aggactctac
ctacacctgc
caaatgttgt
cctetteccce
cgtggtggty
cgtggaggtg
tgtggtcagce
caaggtctcc

gcagccccga

60
120
180
240
300
354

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



gaaccacagg
ctgacctgec
gggcagceegg
ttcctctaca
tgctccgtga
ccgggtaaa

19

324
DNA

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

<220>
<223>

<400> 19
gatatcgaac

tcttgtageg
caggctccag
tttagcggat
gacgaagccg
ggcaccaagt
<210>
<211>
<212>
<213>

<220>
<223>

<400> 20
atggcctggg

atcgaactga

20
696
DNA

tgtagcggcg
gctccagttce
agcggatcca
gaagccgatt
accaagttaa
tcctctgagg
cctggagecg
accaccacac
acacctgagc

accgtggaga

2293 051PC04revisedsequencelisting ascii

tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac

tgcatgaggc

tgacccagcec
gcgataagct
ttctggtgat
ccaacagcgg
attattattg

taaccgtecet

ctctgctgcet
cccagectece
ataagctggg
tggtgattta
acagcggcaa
attattgctc
ccgtcctggg
agctgcaagc
tgacagtggc
cctccaaaca
agtggaagtc

agacagtggc

gcecccatcec
cttctacccc
caagaccaca
cgtggacaag

tctgcacaac

Artificial Sequence

18R8 Tight chain

tccttcagtyg
gggtaagaag
ttatgagaag
caacaccgct
ctcttetttt

gggt

Artificial Sequence

18R8 1ight chain (lambda)

cctcaccctce
ttcagtgagce
taagaagtat
tgagaaggat
caccgctacc
ttcttttget
tcagcccaag
caacaaggcc
ctggaaggcea
aagcaacaac
ccacagaagc

ccctacagaa

cgggaggaga
agcgacatcg
cctcecatgce
agcaggtggc

cactacacgc

agcgttgcac
tatgcttctt
gataatagac
accctgacca

gctggtaatt

ctcactcagg
gttgcaccag
gcttettggt
aatagaccct
ctgaccatta
ggtaattctc
gctgecccca
acactggtgt
gatagcagcc
aagtacgctg
tacagctgcec
tgttca

Page 12

tgaccaagaa
ccgtggagtg
tggactccga
agcaggggaa

agaagagcct

caggtcagac
ggtaccagca
cctcaggcat
ttagcggcac

ctctggaggt

gcacaggatc
gtcagaccgc
accagcagaa
caggcatccc
gcggcactca
tggaggtgtt
gcgtcactct
gtctcataag
ccgtcaagge
ccagcagcta

aggtcacaca

ccaggtcagc
ggagagcaat
cggcteccttce
cgtcttctca

ctcectgtet

cgctagaatc
gaaacccggg
ccctgaacgce
tcaggctgaa

gtttggcggc

ctgggctgat
tagaatctct
acccgggcag
tgaacgcttt
ggctgaagac
tggcggegge
gttccctece
tgacttctac
tggagtggag
tctgagectg

tgaagggagc

1140
1200
1260
1320
1380
1389

60
120
180
240
300
324

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



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

<220>
<223>

<400>

21
324
DNA

21

2293 051PCO4revisedsequencelisting ascii

Artificial Sequence

18R5 Tight chain

gatatcgagc tgactcagcc tccatccgtg

agctgctccg
caggctccag
ttcagcggaa
gacgaagccg
ggaaccaagt
<210>
<211>
<212>
<213>

<220>
<223>

<400> 22
atggcatggg

atcgagctga

22
696
DNA

tgctecgggg
gctccagttc
agcggaagca
gaagccgact
accaagttaa
tcctctgagg
cctggagecg
accaccacac
acacctgagc
accgtggaga
<210>
<211>
<212>
<213>

<220>
<223>

<400>

23
1455
DNA

23

gggacaatat
ttctcgttat
gcaacagcgg
actattactg

taaccgtcct

cactgctgct
ctcagectcce
acaatatcgg
tcgttatcta
acagcggaaa
attactgcca
ccgtectggg
agctgcaagce
tgacagtggc
cctccaaaca
agtggaagtc
agacagtggc

cggatctttc
ctatgataag
aaatactgca

CCaaagctac

gggt

Artificial Sequence

18R5 1ight chain (Tambda)

gctcactctg
atccgtgagt
atctttctac
tgataagagt
tactgcaact
aagctacgca
tcagcccaag
caacaaggcc
ctggaaggca
aagcaacaac
ccacagaagc

ccctacagaa

Artificial Sequence

Fzd7 ECD Fc fusion protein

agtgtggccc
tacgtgcact
agtaatcgcec
actctcacaa

gcaaacaccc

ctgacacaag
gtggccccty
gtgcactggt
aatcgccect
ctcacaattt
aacaccctgt
gctgccccca
acactggtgt
gatagcagcc
aagtacgctg
tacagctgece

tgttca

ctggtcagac
ggtatcagca
cctctgggat
tttccggtac

tgtccctegt

gtactggctc
gtcagacagc
atcagcagaa
ctgggattcc
ccggtactca
ccctegtett
gcgtcactct
gtctcataag
ccgtcaaggc
ccagcagcta

aggtcacaca

agcacgcatc
gaagcctggt
tccagagcegce
tcaggctgag
cttcggaggce

ttgggccgat
acgcatcagc
gcctggtcag
agagcgcettce
ggctgaggac
cggaggcgga
gttccctecc
tgacttctac
tggagtggag
tctgagectg

tgaagggagc

atgcgggacc ccggcgegge cgctccgett tegtccctgg gectctgtge cotggtgetg

Page 13

60
120
180
240
300
324

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

60



gcgetgetgg
atctccgtge
gcctacaacc
ctcgaggtgce
ttcttatget
cgttctctgt
cagtggcccg
gtgggccaga
accgcgecct
agggggcegtc
ggctaccgct
ggcctgatgt
actcacacat
ttcececcccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tcecttcttcc
ttctcatget
ctgtctccgg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

24
17
PRT

24

1

Leu

<210> 25

2293 051PCO4revisedsequencelisting ascii

gcgcactgtc
cggaccacgg
agaccatcct
accagttcta
ccatgtatgc
gcgagegege
agcggcetgeg
acacgtcgga
acctgcegga
ccgecttece
tcctgggtga
actttaagga
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtect
aagccctecc
cacaggtgta
cctgectggt
agccggagaa
tctacagcaa
ccgtgatgca

gtaaa

cgcgggegec
cttctgccag
gcccaacctg
cccgetggtg
gceegtgtge
ccgccaggge
ctgcgagaac
cggctccggy
cctgeectte
cttctcatge
gcgcgattgt
ggaggagagg
cccagcacct
caccctcatg
agaccctgag
aaagccgcgg
gcaccaggac
agcccccatc
caccctgecc
caaaggcttc
caactacaag
gctcaccgty

tgaggctctg

Artificial Sequence

ggggcgceage
cccatctcca
ctgggccaca
aaggtgcagt
accgtgctcg
tgcgaggcgc
ttccecggtge
ggcccaggeg
accgcgetgce
ccccgtcage
ggcgcecegt
cgcttegecce
gaactcctgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcceggy
tatcccageg
accacgcctce
gacaagagca

cacaaccact

fragment of Human frizzled receptor

cgtaccacgg
tcecegetgtg
cgaaccaaga
gttctcccga
atcaggccat
tcatgaacaa
acggtgcggg
gcggccccac
cccegggggc
tcaaggtgcc
gcgaaccggg
gcctcgggceg
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagce
atgagctgac
acatcgccgt
ccgtgctgga
ggtggcagca

acacacagaa

Page 14

agagaagggc
cacggacatc
ggacgcgggce
actccgettt
ccecgeegtgt
gttcggctte
cgagatctgc
tgcctaccct
ctcagatggc
cccgtacctg
ccgtgccaac
cgccgacaaa
agtcttectc
cacatgcgtg
ggacggcgtg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce
ggggaacgtc

gagcctctec

GIn Asp Glu Glu Asp Ala Gly Leu Glu XaW His GIn Phe Tyr Trp Pro
5 15

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1455



<211>
<212>
<213>

<220>
<223>

<400>

6
PRT

2293 051pc04revisedsequencelisting ascii

Artificial Sequence

fragment of human frizzled receptor

25

Gly Leu Glu val His Gln
1

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

<220>
<223>

<400>

26
647
PRT

5

Artificial Sequence

Human frizzled receptor FzD1l

26

Met Ala Glu Glu
1

Ala

Glu

Arg

Pro

65

Gln

Gln

His

Tyr

Cys

Cys

Ser

Gly

Arg

50

Leu

Gly

ser

Gly

Asn

130

Ala

Ser

Thr

Trp

ser

35

Leu

Leu

Pro

Gly

Tyr

115

Gin

Gly

Ala

val

Glu

20

Gly

Ala

Leu

Gly

Gln

100

Cys

Thr

Leu

Glu

Leu

Glu Ala pPro
5

Leu

Asp

Arg

Gly

Pro

85

Gln

Gln

Ile

Glu

Leu

165

Glu

Cys

Ala

Gln

val

70

Gly

Tyr

Pro

Met

val

150

Lys

Gln

Ala

Gly

Leu

55

Arg

Gln

Asn

Ile

Pro

135

His

Phe

Ala

Lys Lys

Gly Ala
25

Gly Arg
40
Leu Leu
Ala Gln
Gln Pro
Gly Glu
105
Ser Ile
120
Asn Leu
GIn pPhe

Phe Leu

Leu Pro

Ser

10

Leu

Arg

Leu

Ala

Pro

90

Arg

Pro

Leu

Tyr

cys
170

Arg

Ser

Arg

Leu

Ala

75

Pro

Gly

Leu

Gly

Pro

155

Ser

Ala

Ala

Pro

Trp

60

Gly

Pro

Ile

Cys

His

140

Leu

Met

Pro Cys Arg
Page 15

Ala

Arg

Pro

45

Leu

Gln

Pro

Ser

Thr

125

Thr

val

Tyr

Ser

Gly

Leu

30

val

Leu

Gly

Gln

val

110

Asp

Asn

Lys

Ala

Leu

Gly

15

Ala

Asp

Glu

Pro

Gln

95

Pro

Ile

Gln

val

Pro

175

Cys

Gly

Glu

Pro

Ala

Gly

80

GlIn

Asp

Ala

Gln
160

val

Glu



Arg

Trp

Lys

His

val

305

Thr

Thr

Arg

Tyr

Phe

385

Gly

ser

Met

Leu

Ala

Pro

210

Leu

Leu

His

Phe

Phe

290

Tyr

Trp

val

Pro

Ile

370

Ala

Cys

Ile

Lys

Ala

Arg

195

Asp

Cys

Leu

Arg

Ser

275

Leu

Gly

Ile

Leu

Ile

355

Ala

Glu

Thr

Trp

180

Gln

Thr

val

Pro

Gly

Gly

Leu

Gly

Glu

245

Gly

260

Cys

Gly

Leu

Gly

Thr

340

Ile

Gly

Asp

Ile

Trp

420

Gly

Trp

Pro

Glu

Met

Ile

325

Tyr

Phe

Phe

Gly

Leu

405

val

His

Ala

2293 051PCO4revisedsequencelisting ascii
185

Cys

Lys

Gln

230

Phe

Phe

Arg

Lys

Tyr

310

Trp

Leu

Leu

Leu

Ala

390

Phe

Ile

Glu

val

Glu

Cys

215

Asn

Trp

Pro

Ala

Asp

295

Phe

Ser

val

ser

Leu

375

Arg

Met

Leu

Ala

Pro

Ala Leu Met Asn L

200

Glu

Thr

Thr

Gly

‘Leu

280

Cys

Gly

val

ASp

Gly

Glu

Thr

Met

ser

Ile

440

Ala

Lys

Ser

Ser

Lys

Gly

Pro

Leu

Met

345

Cys

Asp

val

Leu

Leu

425

Glu

Ile

Phe

Asp

Asn

250

Ala

val

Ala

Glu

Cys

330

Arg

TYyr

Arg

Ala

Tyr

410

Thr

Ala

Pro

Lys

Pro

Gly

Pro

Pro

Glu

315

Cys

Arg

Thr

val

Gln

395

Phe

Trp

Asn

val

220

Gly

Gln

Ala

Ser

Cys

300

Leu

Ala

Phe

Ala

val

380

Gly

Phe

Phe

Ser

Lys Thr Ile
Page 16

His

Thr

His

Ser

Tyr

285

Glu

Arg

Ser

Ser

val

365

Cys

Thr

Ser

Leu

Gln

445

Thr

190

Gly

Pro

Gly

Glu

270

Leu

Pro

Phe

Thr

Tyr

350

Ala

Asn

Lys

Met

Ala

430

Tyr

Ile

Ala

Thr

Gly

Arg

Asn

Thr

Ser

Leu

335

Pro

val

Asp

Lys

Ala

415

Ala

Phe

Leu

ys Phe Gly Phe Gln
205

Gly

Pro

240

Gly

Gly

Tyr

Lys

Arg

Phe

Glu

Ala

Lys

Glu

400

Ser

Gly

His

Ala



Leu

465

Leu

val

Leu

Lys

Thr

545

Phe

Tyr

His

Met

Lys

450

Gly

Asn

TYyr

Phe

Leu

530

val

Arg

Ala

Pro

Thr

610

Thr

Gln

Gln

Asn

Leu

Pro

Asp

Ile

Pro

595

Leu

Leu

Gly

val
val
Phe
500
Ile
Lys
Ala
Gln
Pro
580
Met
Ile

Asn

Glu

Arg

Leu

Thr

565

Cys

Ser

val

Ser

Thr
645

2293 051PCO4revisedsequencelisting

Gly
470
Ala

Gly

Thr

Met

Ile

550

Glu

Pro

Pro

Gly

Asp

Leu

Thr

Ile

val

535

val

Arg

His

Asp

Ile

615

Arg

val

val Leu Ser

Arg
Ser
Met
520
Arg
Ile
Ser
Leu
Phe
600

Thr

Lys

Gly
Phe
505
Lys
Ile
Ala
Trp
Gln
585
Thr

ser

Phe

Phe

490

Leu

His

Gly

Cys

val

570

Ala

val

Gly

Tyr

Gly

475

val

Leu

Asp

val

TYr

555

Ala

Gly

Phe

Phe

Thr
635

460

val cys Phe

Leu

Ala

Gly

Phe

540

Phe

Gln

Gly

Met

Ala

Gly

Thr

525

Ser

Tyr

ser

Gly

Ile

605

ITe

Leu

Pro

Phe

510

Lys

val

Glu

Cys

Ala

590

Lys

Trp

Thr

ascii

val

Leu

495

val

Thr

Leu

Gln

Tyr

ser

Asn

Gly

480

Phe

Ser

Glu

Tyr

Ala

560

Ser

Pro

Leu

Gly

Ser
640

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

<220>
<223>

<400>

27

321

PRT

Artificial Sequence

extracellular domain (ECD) of FzDl
27

Met Ala Glu Glu Glu Ala Pro Lys Lys Ser Arg Ala Ala Gly Gly Gly
1 5 10 15

Ala ser Trp §1u Leu Cys Ala Gly Ala Leu Ser Ala Arg Leu Ala Glu
0 25 30

Page 17




Glu
Arg
Pro
65

Gln
Gln
His
Tyr
145
Cys
Cys
Arg
Trp
Glu
225
Ser
Gly

Lys

His

Gly
Arg
50

Leu
Gly
Ser
Gly
Asn
130
Ala
Ser
Thr
Ala
Pro
210
Leu
Leu
His
Phe

Phe
290

Ser

35

Leu

Leu

Pro

Gly

Tyr

115

Gln

Gly

Ala

val

195

Asp

Cys

Leu

Arg

ser

275

Leu

Gly

Ala

Leu

Gly

Gln

100

Cys

Thr

Leu

Glu

Leu

180

Gln

Thr

val

Pro

Gly

Cys

Gly

Asp

Arg

Gly

Pro

85

GIn

GlIn

Ile

Glu

Leu

165

Glu

Gly

Leu

Gly

Glu

245

Gly

Pro

Glu

2293 051PCO4revisedsequencelisting

Ala Gly Gly Arg Arg Arg Pro Pro val
40 45

Gln

val

70

Gly

Tyr

Pro

Met

val

150

Lys

Gln

Cys

Lys

GlIn

230

Phe

Phe

Arg

Lys

Leu

55

Arg

Gln

Asn

Ile

Pro

135

His

Phe

Ala

Glu

Cys

215

Asn

Trp

Pro

Ala

Asp
295

Leu

Ala

Gln

Gly

Ser

120

Ash

Gln

Phe

Leu

Ala

200

Glu

Thr

Thr

Gly

Leu

280

cys

Leu

Gln

Pro

Glu

105

Ile

Leu

Phe

Leu

Pro

185

Leu

Lys

Ser

Ser

Gly

Lys

Gly

Leu

Ala

Pro

90

Arg

Pro

Leu

Tyr

Cys

Pro

Met

Phe

Asp

Asn

250

Ala

val

Ala

Leu

Ala

75

Pro

Gly

Leu

Gly

Pro

155

Ser

Cys

Asn

Pro

Lys

235

Pro

Gly

Pro

Pro

Trp

60

Gly

Pro

Ile

Cys

His

140

Leu

Met

Arg

Lys

val

220

Gly

Gln

Ala

Ser

Cys
300

Page 18

Leu

Gln

Pro

Ser

Thr

125

Thr

val

Tyr

Ser

Phe

205

His

Thr

His

Ser

TYyr

Glu

Leu

Gly

Gln

val

110

Asp

Asn

Lys

Ala

Leu

190

Gly

Gly

Pro

Gly

Glu

270

Leu

Pro

ascii

Asp

Glu

Pro

Gln

95

Pro

Ile

GlIn

val

Pro

175

Cys

Phe

Ala

Thr

Arg

Asn

Thr

Pro
Ala
Gly
80

GIn
Asp
Ala
Glu
Gln

160

val

GlIn

Gly

Pro

240

Gly

Gly

Tyr

Lys




305

Thr

<210> 28

<211> 151
<212> PRT
<213>

<220>
<223>

<400> 28

Gln Gln Pro
1
Asn Gly Glu

ITe ser Ile
35

Pro Asn Leu
50

His GIn Phe
65

Phe Phe Leu
Ala Leu Pro

Glu Ala Leu
115

Cys Glu Lys
130

Asn Thr Ser
145

<210> 29
<211> 1944
<212> DNA
<213>

<220>

<223>

<400> 29

val Tyr Gly Leu Met g

2293 051PCO4revisedsequencelisting ascii

Artificial Sequence

Human FzD1l Fri domain

Pro Pro Pro Pro Gln

Arg

20

Pro

Leu

Tyr

Cys

Pro

100

Met

Phe

Asp

5

Gly

Leu

Gly

Pro

Ser

85

Cys

Asn

Pro

Lys

Human FzZD1

Ile

Cys

His

Leu

70

Met

Arg

Lys

val

Gly

Ser

Thr

Thr

55

val

Tyr

Ser

Phe

His

135

Thr

Artificial Sequence

val

Asp

40

Asn

Lys

Ala

Leu

Gly

Gly

GlIn

Pro

25

Ile

Gln

val

Pro

Ala

Gln

10

Asp

Ala

Glu

Gln

val

90

Glu

Gln

Gly

Gln

His

Tyr

Asp

Ccys

Cys

Arg

Trp

Glu

Ser

Gly

Asn

Ala

60

Ser

Thr

Ala

Pro

Leu
140

Page 19

Gly

Tyr

Gln

45

Gly

Ala

val

Arg

Gln

Cys

30

Thr

Leu

Glu

Leu

Gln

110

Thr

val

yr Phe Gly Pro Glu Glu Leu Arg Phe Ser
10 315

Gln

15

Gln

Ile

Glu

Leu

Glu

95

Gly

Leu

Gly

Arg
320

Tyr

Pro

Met

val

Cys

Lys

Gln




atggctgagg
ctttgtgecg
cgcegeegec
ctgctggagg
caggggcececg
cagtacaacg
atcccgetgt
acgaaccagg
tgttccgetg
gagcaggcgc
ctcatgaaca
cacggcgeeg
tcgctgette
ggcttcccgg
aaggtgccct
gagccgacca
acctggattg
tacctggtgg
tgttacacgg
tgtaatgaca
ggctgcacca
gtgatcctgt
gaagccaact
accatcctgg
cttaacaacg
atcggcacgt
~ aagcacgatg
agcgtgctgt
ttccgggacc
tgccctcacc
acggtcttca
atctggtccg

aaacaagggg

<210> 30

2293 051PCO4revisedsequencelisting ascii

aggaggcgec
gggcgetctce
cgccagttga
ctccgetget
ggccggggca
gcgagcgggg
gcacggacat
aggacgcggg
agctcaagtt
tgccgecctg
agttcggctt
gcgagctgtg
cagagttctg
ggggcgcecgg
cctacctcaa
aggtgtatgg
gcatttggtc
acatgcggcg
ccgtggeegt
agttcgccga
tcctettcat
cgctcacctg
cacagtattt
cgctgggeca
tggacgcgcet
cctttetget
gcaccaagac
acactgtgcc
agtgggaacg
tccaggeggg
tgattaagta
gcaagaccct

agactacagt

taagaagtcc
ggcccggcetg
cccecggcega
gctgggggtc
gcaaccgccg
catctcegtce
cgcgtacaac
cctggaggtg
cttcctgtge
ccgcteectg
ccagtggcca
cgtgggccag
gaccagcaac
cgcgteggag
ctaccacttc
gctcatgtac
agtgctgtgce
cttcagctac
ggcctacatce
ggacggggca
gatgctctac
gttcctggeg
tcacctggcec
ggtggacggc
gcgtggettc
ggccggettt
cgagaagctg
agccaccatc
cagctgggtg
cggaggcgec
ccttatgacg
caactcctgg

ctga

cgggccgecg
gcggaggagg
ttggcgegece
cgggcccagg
ccgeccgecte
ccggaccacy
cagaccatca
caccagttct
tccatgtacg
tgcgagegeg
gacacgctca
aacacgtccg
cctcagcacg
cgaggcaagt
ctgggggaga
ttcgggececg
tgcgecteca
ccggagcgge
gcecggettec
cgcactgtgg
ttcttcagea
gctggcatga
gcctgggetg
gatgtgctga
gtgctggcgce
gtgtcgctct
gagaagctca
gtcatcgect
gcccagaget
ccgecgeacce
ctgatcgtgg

aggaagttct

gcggtrggegce
gcagcgggga
agctgctget
cggcgggcca

agcagcaaca

gctattgcca
tgcccaacct
accctctagt
cgcecegtgtg
cgcgecaggyg
agtgtgagaa
acaagggcac
gcggcggagg
tctectgecce
aggactgcgg
aggagctgeg
cgctctteac
ccatcatctt
tcctggaaga
cgcagggcac
tggccagctce
agtggggcca
tgccggecat
gcggagtgtg
ccctettegt
tcecgcatecg
tggtgcgeat
gctacttcta
gcaagagcta
cgcccatgag
gcatcacgtc

acacgaggct

Page 20

gagctgggaa
cgccggtgge
gctgctttgg
ggggccagge
gagcgggcag
gcccatctec
gctgggcecac
gaaagtgcag
caccgtgcta
ctgcgaggceg
gttcccggtg
cccgacgecce
gcaccgtggce
gcgcgeccte
cgcaccttgt
cttctegege
ggtgcttacg
cttgtccgge
ccgagtggtg
caagaaggag
catctggtgg
cgaggccatc
caagaccatc
cttcgtgggg
gtacctgttt
caccatcatg
tggcgtctte
cgagcaggcc
cgctatcccce
cccggacttce

gggcttctgg

caccaacagc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1944



<211>
<212>
<213>

<220>
<223>

<400>

565
PRT

2293 051PCO4revisedsequencelisting ascii

Artificial sequence

Human FzD2

30

Met Arg Pro
1

Leu

Ile

Asp

Asn

65

Lys

Ala

Ile

Gly

Gly

Ala

Ser

225

Pro

Pro

Ile

50

Gln

val

Pro

Cys

Phe

130

Ala

Ala

Gly

Thr

Tyr

210

Glu

Ala

Asp

35

Ala

Glu

Gln

val

Glu

115

Gln

Glu

Leu

Thr

Leu

195

Leu

Pro

Arg

Ala

20

His

TYyr

Asp

Cys

Cys

100

Arg

Trp

GlIn

Leu

Pro

180

Glu

Ser

Ala

Ser
5
Gly
Gly
Asn
Ala
Ser
85
Thr
Ala
Pro
Ile
Thr
165
Gly
His
TYyr

Arg

Ala

Pro

Phe

Gln

Gly

70

Pro

val

Arg

Glu

Cys

150

Thr

Gly

Pro

Lys

Pro
230

Leu

Ala

Cys

Thr

55

Leu

Glu

Leu

Gln

Arg

val

Ala

Pro

Phe

Phe

215

Asp

Pro

Glin

Gln

40

Ile

Glu

Leu

Glu

Gly

Leu

Gly

Pro

Gly

His

200

Leu

Gly

Arg

Phe

25

Pro

Met

val

Arg

Gln

105

Cys

Arg

Gln

Pro

Gly

Cys

Gly

Ser

Leu Leu
10

His Gly

Ile ser

Pro Asn

His Gln

75

Phe phe
90

Ala Ile

Glu Ala

Cys Glu

Asn His

155
Pro Gly
170
Gly Gly
Pro Arg

Glu Arg

Met Phe
235

Leu

Glu

Ile

Leu

60

Phe

Leu

Pro

Leu

His

140

Ser

Leu

Ala

val

Asp

220

Phe

Page 21

Pro

Lys

Pro

45

Leu

Tyr

Cys

Pro

Met

125

Phe

Glu

Gln

Pro

Leu

205

cys

Ser

Leu

Gly

30

Leu

Gly

Pro

Ser

Cys

110

AsSnh

Pro

Asp

Pro

Pro

190

Lys

Ala

Gln

Leu

15

Ile

Cys

His

Leu

Met

95

Arg

Lys

Arg

Gly

Gly

Arg

val

Ala

Glu

Leu

Ser

Thr

Thr

val

80

Tyr

Ser

Phe

His

Ala

160

Ala

Tyr

Pro

Pro

Glu
240



Thr

Ala

Phe

Met

val

305

Gly

Phe

Phe

Ser

Ile

385

val

Leu

Ala

Gly

Phe

465

Phe

Gln

Arg
Ser
Arg
val
290
Cys
Thr
Ser
Leu
Gln
370
Thr
Cys
Ala
Gly
Thr
450
Ser

Tyr

His

Phe

Thr

Tyr

275

Ser

Asn

Lys

Met

Ala

355

Tyr

Ile

Phe

Pro

Phe

435

Lys

val

Glu

Cys

Ala

Phe

260

Pro

val

Glu

Lys

Ala

340

Ala

Phe

Leu

val

Leu

420

val

Thr

Leu

Gln

Arg

245

Phe

Glu

Ala

Arg

Glu

325

Ser

Gly

His

Ala

Ser

Glu

TYyr

Ala

485

Ser

2293 051PCO4revisedsequencelisting

Leu Trp Ile Leu ;hg Trp Ser val Leu
5

Thr

Arg

Tyr

Phe

310

Gly

Ser

Met

Leu

Met

390

Leu

val

Leu

Lys

Thr

470

Phe

Leu

val

Pro

Ile

295

Ser

Cys

Ile

Lys

Ala

375

Gly

Asn

Tyr

Phe

Leu

455

val

Arg

Ala

Thr

Ile

280

Ala

Glu

Thr

Trp

Trp

360

Ala

GlIn

Ser

Leu

Arg

Glu

Pro

Glu

Ile

Thr

265

Ile

Gly

Asp

Ile

345

Gly

Trp

Ile

Leu

Phe

425

Ile

Arg

Ala

His

Pro
505

Tyr

Phe

Phe

Gly

Leu

330

val

His

Ala

Asp

Arg

Leu

Thr

Trp
490

Leu

Leu

val

Tyr

315

Phe

Ile

Glu

val

Gly

Thr

Met

Ile

475

Glu

val

Ser

Leu

300

Arg

Met

Leu

Ala

Pro

380

ASp

Leu

Thr

Ile

val

460

val

Arg

Cys Pro Ala

Page 22

Asp

Gly

Gln

Thr

Met

Ser

Ile

365

Ala

Leu

Arg

Ser

Met

445

Arg

Ile

Ser

His

Met

270

Cys

Glu

val

Leu

Leu

350

Glu

val

Leu

Gly

Phe

430

Lys

Ile

Ala

Trp

Tyr
510

ascii

Cys

255

Gln

Tyr

Arg

val

TYr

335

Thr

Ala

Lys

Ser

Phe

415

Leu

His

Gly

Cys

val

495

Thr

Cys

Arg

Thr

val

Gln

320

Phe

Trp

AsSn

Thr

Gly

val

Leu

Asp

val

Tyr

480

Ser

Pro



Arg Met Ser Pro As

515

2293 051PCO4revisedsequencelisting

Leu ITe val Gly Ile Thr ser

530

535

Leu His Ser Trp Arg Lys Phe

545

Gly Glu Thr Thr val

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

<220>
<223>

<400>

31
250
PRT

565

550

Artificial Sequence

extracellular domain

31

Met Arg Pro Arg Ser Ala Leu
1 5

Leu Pro

Ile Pro

Asp Ile

50

Asn Gln

65

Lys val

Ala Pro

Ile Cys

Gly Phe
130

Gly Ala

Pro Ala

Ala

Asp

35

Ala

Glu

GlIn

val

Glu

115

Gln

Glu

Leu

Ala

20

His

Tyr

Asp

Cys

Cys

100

Arg

Trp

Gin

Leu

Gly

Gly

Asn

Ala

Ser

85

Thr

Ala

Pro

Ile

Thr

Pro

Phe

Gln

Gly

70

Pro

val

Arg

Glu

Cys

150

Thr

Ala

Cys

Thr

55

Leu

Glu

Leu

Gln

135

val

Ala

p Phe Thr v%1 Tyr Met Ile Lys Tyr
520

Gly Phe Trp Ile Trp

540

Tyr Thr Arg Leu Thr

555

(ECD) of FzD2

Pro

Gln

Gln

40

Ile

Glu

Leu

Glu

Gly

Pro

Arg

Phe

25

Pro

Met

val

Arg

Glin

105

Cys

Arg

Gln

Pro

Leu Leu Leu
10

His Gly Glu

ITe ser Ile

Pro Asn Leu
60

His Gln Phe
75

Phe Phe Leu
90

Ala Ile Pro

Glu Ala Leu

Cys Glu His
140

Asn His Ser
155

Pro Gly Leu
Page 23

525

Ser

Asn Ser

Pro

Lys

Pro

45

Leu

Tyr

cys

Pro

Met

125

Phe

Glu

Leu

Gly

Leu

Gly

30

Leu

Gly

Pro

Ser

Cys

110

Asn

Pro

Asp

Pro

ascii

Met Thr

Lys

Arg

Leu

15

Ile

Cys

His

Leu

Met

95

Arg

Lys

Arg

Gly

Gly

Thr

His
560

Leu

Ser

Thr

Thr

val

80

Tyr

Ser

Phe

His

Ala

160

Ala



165

Gly Gly Thr Pro Gly Gly Pro Gly Ggg Gly Gly Ala Pro
1

Ala Thr

ser Tyr
210

Cys Glu
225

Thr Arg

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

<220>
<223>

<400>

GIn Phe
1

Gln Pro
Ile Met
Glu val

50
Leu Arg
65
Glu Gln
Gly Cys

Leu Arg

Gly Gln
130

180

Leu Glu His Pro Phe His
195 200

Leu Ser Tyr Lys Phe Leu
215

Pro Ala Arg Pro Asp Gly
230

Phe Ala Arg Leu Trp Ile

32

136

PRT .

Artificial sequence
Human FzD2 Fri domain
32

His Gly Glu Lys Gly ITe
5

Ile ser Ile Pro Leu Cys
20

Pro Asn Leu Leu Gly His
35 40

His GIn Phe Tyr Pro Leu
55

Phe Phe Leu Cys Ser Met

Ala Ile Pro Pro Cys Arg
85

Glu Ala Leu Met Asn Lys
100

Cys Glu His Phe Pro Arg
115 120

Ash His Ser Glu Asp Gly
135

cys

Gly

ser

Leu

Ser

Thr

25

Thr

val

Tyr

Ser

Phe

105

His

Pro

Glu

Met

Thr
250

Ile

10

Asp

Asn

Lys

Ala

Ile

90

Gly

Gly

Arg

Arg

Phe
235

Pro

Ile

Gln

val

Pro

75

Cys

Phe

Ala

val
Asp

220

Phe

Asp

Ala

Glu

Gln

60

val

Glu

Gin

Glu

Page 24

lL.eu
205
cys

Ser

His

Tyr

Asp

45

Cys

Cys

Arg

Trp

Gln
125

Pro
190
Lys

Ala

Gln

Gly

Asn

30

Ala

Ser

Thr

Ala

Pro

110

Ile

175

Arg

val

2293 051PCO4revisedsequencelisting ascii
170

Tyr

Pro

Ala Pro

Glu

Phe

15

Gin

Gly

Pro

val

Arg

95

Glu

Cys

Glu
240

Cys

Thr

Leu

Leu

80

Gln

Arg

val



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

<220>
<223> Huma

<400> 33
atgcggeccc

33
1698
DNA

gggccggcecc

cccatctecca
ctgggccaca
aaggtgcagt
accgtgcetgg
tgcgaagccec
ttccegegec
cccgegetac
ggtggccegg
tgccegegeg
tgtgctgege
acgcgtttcg
ttcactgtca
atttttctgt
caggagcgeg
ggcaccaaga
agctccatct
ggccacgagg
gccgtcaaga
gtgtgcttcg
ttcgtgtacc
atccgcacca
cgcatcggeg
ttctacgagce
agcctggeca
tacatgatca
tcgggcaaga

ggtgagacca

2293 051PCO4revisedsequencelisting ascii

n FzbD2

gcagcgecect
agttccacgg
tcecegetgtg
cgaaccagga
gctcgeccga
aacaggccat
tcatgaacaa
acggcgecga
tcaccaccge
gcggcggegg
tcctcaaggt
cctgcgaacc
cgcgectcetg
ccacgtactt
cgggctgcta
tggtgtgcaa
aggagggctg
ggtgggtcat
ccatcgaggc
ccatcaccat
taggcctcaa
tgttcatcgg
tcatgaagca
tctteteegt
aggccttccy
tcecegtgecc
aatacctcat
cgctgeactc

ccgtgtga

Artificial sequence

gcececgectg
ggagaagggc
cacggacatc
ggacgcaggc
actgcgcttc
cccgeegtge
gttcggtttt
gcagatctgce
gccgeegecy
cgcteceeecg
gccatcctat
tgcgcggecec
gatcctcacc
ggtagacatg
caccatggtg
cgagcgcettc
caccatcctc
cctgtcgetce
caactctcag
cctggccatg
cagcctggac
cacgteccttce
cgacggcacc
gctctacaca
cgagcactgg
ggcgcactac

gacgctcatc

gtggaggaag

ctgctgecge
atctccatcc
gcctacaacc
ctagaggtgc
ttcctgtgcet
cgctctatct
cagtggcccg
gtcggccaga
ggactgcagc
cgctacgcca
ctcagctaca
gatggttcca
tggtcggtgce
cagcgcttcce
tcggtggect
tccgaggacg
ttcatgatgc
acctggttcc
tacttccacc
ggccagatcg
ccgetgeggg
ctcctggecg
aagaccgaaa
gtgcccgeca
gagcgctcgt
acgccgegcea
gtgggcatca

ttctacactc

Page 25

tgctgctget
cggaccacgg
agaccatcat
accagttcta
ccatgtacgc
gtgagcgege
agcgectgeg
accactccga
cgggtgccgg
cgctggagca
agtttctggg
tgttettcte
tgtgctgcge
gctacccaga
acatcgcggg
gttaccgcac
tctacttctt
tggcageegg
tggccgectg
acggcgacct
gcttegtget
gcttegtgte
agctggageg
ccatcgtcat
gggtgagcca
tgtcgcccga
cgtcgggett

gcctcaccaa

gcecegecgec
cttctgccag
gcccaacctt
tcecgetggtg
acccgtgtge
gcgccaggge
ctgcgagcac
ggacggagct
gggcaccccg
ccccttecac
cgagcgtgat
acaggaggag
ttccaccttc
gcggectate
cttcgtgcte
ggtggtgcag
cagcatggcc
catgaagtgg
ggccgtgecg
gctgageggce
agcgeegetce
gctcttecge
gctcatggtg
cgcttgctac
gcactgcaag
cttcacggtc
ctggatctgg

cagccgacac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1698



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

<220>
<223>

<400>
Met Ala Met Thr Erp Ile
1

Met

Leu

Leu

Phe

65

Leu

Leu

Leu

Arg

Leu

145

Tyr

Tyr

Tyr

Ile

Leu

Gly

Arg

Leu

50

His

Cys

Pro

Met

Phe

130

Ala

Gly

Ser

Phe

Ser

210

Ile

34
666
PRT

2293 051PCO4revisedsequencelisting ascii

Artificial sequence

Human FzD3

34

His

Met

35

Asn

Pro

Ala

Cys

Glu

115

Pro

Gly

Phe

Phe

Asp

Ile

20

Cys

His

Met

Leu

Arg

100

Met

Asp

Glu

Trp

Leu

180

Arg

Ile

val

Gly

Gln

Tyr

val

Tyr

85

Arg

Phe

Cys

Pro

Cys

165

His

Glu

Cys

Thr

Gly

ASp

Asp

Asn

70

Ala

Leu

Gly

Asp

Thr

150

Pro

val

Glu

Leu

Arg

val

His

Leu

Gln

55

Leu

Pro

Cys

val

Glu

135

Glu

Arg

Arg

Leu

Ser

215

Phe

Phe

Ser

Pro

40

Gln

Asp

Ile

Gln

Pro

120

Pro

Gly

Glu

Asp

Ser

200

Ala

Arg

Ser

Leu

25

Tyr

Thr

Cys

Cys

Trp

Tyr

Ala

Leu

Cys

185

Phe

Thr

Leu Trp
10

Phe ser
Asn Thr
Ala Ala
Ser Arg

75

Met Glu

90

Ala Tyr

Pro Glu

Pro Arg

Pro val

155

Lys Ile

Ser Pro

Ala Arg

Leu Phe

Pro

Cys

Thr

Leu

60

Asp

Tyr

Ser

Asp

Leu

140

Ala

Asp

Pro

Tyr

Thr
220

Tyr Pro Glu Arg
Page 26

Leu

Glu

Phe

45

Ala

Phe

Gly

Glu

Met

125

val

val

Pro

Cys

Phe

205

Phe

Pro

Thr

Pro

30

Met

Mét

Arg

Arg

Cys

110

Glu

Asp

Gln

Asp

Pro

190

Ile

Leu

Ile

val

15

Ile

Pro

Glu

Pro

val

95

Ser

Cys

Leu

Arg

Leu

175

Asn

Gly

Thr

Ile

Phe

Thr

Asn

Pro

Phe

80

Thr

Lys

Ser

Asn

Asp

160

Gly

Met

Leu

Phe

Phe




225

Tyr

Leu

Lys

Leu

val

305

Ser

Gly

Glu

Asp

val

385

Arg

Phe

Leu

Trp

465

Leu

Trp

Ala

Leu

Ala

Phe

290

Ile

Glu

Ile

Gly

Ala

370

Gly

Ile

Met

val

Glu

450

Pro

Met

val

val

Glu

Ser

275

Met

Leu

Ala

Pro

Asp

355

Leu

val

Glu

Ile

val

435

Thr

Tyr

Lys

Gly

Cys

Asp

260

Thr

Ile

Thr

Ile

Gly

Asn

Arg

Ser

Ile

Arg

420

Ile

Thr

Gln

Tyr

Ser

Tyr

245

Arg

val

Leu

Ile

Glu

325

Thr

Ile

Tyr

Leu

Pro

405

Ile

Gly

Trp

val

Leu

485

Lys

230

Met

val

Thr

Tyr

Thr

310

Lys

Leu

Ser

Phe

Leu

390

Leu

Gly

Cys

Ile

Thr

470

Met

Lys

Met

Ala

GlIn

Phe

295

Trp

Lys

Thr

Gly

val

375

Leu

Glu

val

Tyr

Gln

455

GIn

Ala

Thr

val

Cys

Gly

Phe

Phe

Ala

Ile

val

360

Leu

Ala

Lys

Phe

Phe

440

Glu

Met

Leu

Cys

Ser

Asn

265

Ser

Thr

Leu

Leu

Ile

345

Cys

Ala

Gly

Glu

ser

425

Tyr

Arg

Ser

Ile

Phe

2293 OSlPCO4revised§E&gence1isting

Leu ITe Phe Phe Ile

250

Ala

His

Met

Ala

Leu

330

Leu

Phe

Pro

Ile

Asn

410

Ile

Glu

Cys

Arg

val
490

ser

AsSn

Ala

Ala

315

Phe

Leu

val

Leu

Ile

395

Gln

Leu

Gln

Arg

Pro

475

Gly

Ile

Lys

His

Ala

Gly

Cys

380

Ser

Asp

Tyr

Ala

Glu

460

Asp

Ile

Glu Trp Ala
Page 27

Pro

Ala

285

Ser

Pro

Ala

Met

Leu

365

Leu

Leu

Lys

Leu

Tyr

445

Tyr

Leu

Pro

Ser

Ala

270

cys

val

Lys

Ser

Asn

350

Tyr

Tyr

Asn

Leu

val

430

Arg

His

Ile

Ser

Phe

ascii

Gly

255

Gln

Thr

Trp

Trp

Ala

335

Lys

Asp

val

Arg

val

415

Pro

Gly

Ile

Leu

val

495

Phe

240

Phe

Tyr

Met

Trp

val

val

val

400

Lys

Leu

Ile

Pro

Phe

480

Phe

His




Gly

Glu

Ile

545

Ser

Ser

Arg

Leu

ser

625

Leu

Arg

Arg

Pro

530

Arg

ser

Ile

Asp

Pro

610

Ser

ser

val

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

<220>
<223>

<400>

Arg

515

Asp

Lys

Thr

His

His

Asn

Ile

35

204
PRT
Artificial sequence

500

Lys

Phe

ser

Gln

Ser

580

Arg

Gly

Arg

Asn

Glu
660

Lys

Ala

Arg

Leu

565

Lys

Tyr

Ser

Leuy

Pro

645

Glu

2293 OSlPCOﬁ&;visedsequence11sting ascii
5

Glu ITe va

G1ln

Gly

Ala

val

Thr

Met

Asn

630

Met

Asp

Ser

535

Thr

Met

Ser

Pro

ser

615

Glu

Thr

Gly

extracellular domain

35

Met Ala Met Thr grp Ile val
1

Met Gly His Ile Gly Gly His
20

Leu Arg Met Cys Gln Asp Leu
35

Leu Leu Asn His Tyr Asp Gln

55

52

Leu

Ser

val

Ser

Cys

600

Arg

Gln

His

Thr

Leu

Thr

Asp

Tyr

585

Ser

Leu

Ser

Ile

ser
665

Arg

Gln

Asp

570

His

Tyr

Thr

Arg

Thr

650

Ala

1 Asn Glu Ser
0

Asp

Gly

Gln

Gly

Arg

Asp

His

635

His

(ECD) of FzD3

Phe Ser Leu Trp
10

Ser Leu Phe Ser

25

Pro Tyr Asn Thr
40

Gln Thr Ala Ala

Arg Gin val Leu Gln

Pro

540

Thr

Arg

Ser

Gly

His

620

Ser

Gly

Pro

Cys

Thr

Leu
60

Page 28

Pro

His

Ala

575

Arg

Glu

His

Arg

Met
655

val

15

Ile

Pro

Glu

Ile

Ala

560

Gly

Ser

Arg

Ser

Asp

Asn

Phe

Thr

Asn

Pro




Phe

65

Leu

Leu

Leu

Arg

Leu

145

Tyr

Tyr

Tyr

His

Cys

Pro

Met

Phe

130

Ala

Gly

Ser

Phe

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

<220>
<223>

<400>

Pro Met val

Ala Leu Tyr
85

Cys Arg Arg

Glu Met Phe
115

Pro Asp Cys

Gly Glu Pro

Phe Trp Cys
165

Phe Leu His
180

Arg Arg Glu
195

36
126
PRT

Human FzD3 Fri domain

36

2293 051PCO4revisedsequencelisting

70

Ala

Leu

Gly

Asp

Thr

150

Pro

val

Glu

Pro

Cys

val

Glu

135

Glu

Arg

Arg

Leu

Artificial Sequence

Gly His Ile Gly Gly His Ser
1 5

Arg

Leu

His

Cys

65

Pro

Met

Asn

Pro

50

Ala

Cys

Cys Gln Asp
20

His Tyr Asp

35

Met val Asn

Leu Tyr Ala

Arg Arg Leu

Leu

Gln

Leu

Pro

70

Cys

Pro

Glin

Asp

55

Ile

Gin

Ile

Gln

Pro

120

Pro

Gly

Glu

Asp

Ser
200

Leu

Tyr

Thr

40

Cys

Cys

Arg

Cys

Tyr

Ala

Leu

Phe

Asn

25

Ala

ser

Met

Ala

Met Glu

90

Ala Tyr

Pro Glu

Pro Arg

Pro val

155

Lys Ile

Ser Pro

Ala Arg

ser Cys
10

Thr Thr

Ala Leu

Arg Asp

Glu Tyr

75

Tyr Ser

Tyr

sSer

Asp

Leu

140

Ala

Asp

Pro

Tyr

Glu

Phe

Ala

Phe

60

Gly

Glu

Page 29

Gly

Glu

Met

125

val

val

Pro

Cys

Pro

Met

Met

45

Arg

Arg

Cys

Asn Leu Asp Cys Ser Arg Asp Phe Arg
75

Arg

Cys

110

Glu

Asp

Gln

Asp

Pro
190

Ile

Pro

30

Glu

Pro

val

Ser

ascii

Pro Phe
80

val Thr
95

ser Lys

Cys ser

Leu Asn

Arg Asp
160

Leu Gly
175

Asn Met

Thr Leu
15

Asn Leu

Pro Phe

Phe Leu

Thr Leu

80

Lys Leu



2293 051PCO4revisedsequencelisting ascii
90

Met Glu Met Phe Gly val Pro Trp Pro Glu Asp Met Glu Cys Ser Arg
100 110

105

Bt

Phe Pro Asp Cys Asp Glu Pro Tyr Pro Arg Leu Val Asp Leu
115

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

<220>
<223> Huma

<400> 37
atggctatga

37
2001
DNA

ggtgggcaca

tataatacta
gcaatggagc
ctttgtgcac
aggctgtgtc
tggcctgaag
gtggatctga
tatggttttt
catgtgcgtyg
tttgctcget
tttttaactt
tatgcagtct
cgagtagcct
tctcataata
agtgtatggt
agtgaagcta
actctaacca
tgttttgttg
ctgtatgtgg
cgaattgaga
atcggtgttt
tatgagcaag

tatcacattc

n FzD3

cttggattgt
gtttgttttc
cctteatgec
cattccéccc
tctacgctece
agcgggctta
atatggaatg
atttagctgg
ggtgtcecccg
attgttcacc
atttcatagg
ttttgattga
gctacatgat
gcaatgcatc
aagcctgtac
gggtaattct
ttgagaagaa
tcatcctttt
gcctctacga
tagttggggt
ttccattaga
tcagcattct
cttaccgggg

catgtccata

120

Artificial Sequence

125

cttctctctt tggcccttga ctgtgttcat ggggcatata 60
ttgtgaacct attaccttga ggatgtgcca agatttgcct 120
taatcttctg aatcattatg accaacagac agcagctttg 180
tatggtgaat ctggattgtt ctcgggattt ccggectttt 240
tatttgtatg gaatatggac gtgtcacact tccctgtcgt 300
cagtgagtgt tcgaagctca tggagatgtt tggtgttcct 360
cagtaggttc ccagattgtg atgagccata tcctcgactt 420
agaaccaact gaaggagccc cagtggcagt gcagagagac 480
agagttaaaa attgatcctg atctgggtta ttcttttctg 540
tcecttgtcca aatatgtact tcagaagaga agaactgtca 600
attgatttca atcatttgcc tctcggccac attgtttact 660
tgtcacaaga ttccgttatc ctgaaaggcc tattatattt 720
ggtatcctta attttcttca ttggattttt gcttgaagat 780
catccctgca caatataagg cttccacagt gacacaagga 840
catgcttttt atgatactct atttttttac tatggctggce 900
taccatcaca tggtttttag cagctgtgcc aaagtggggt 960
agcattgctg tttcacgcca gtgcatgggg catccccgga 1020
agcgatgaat aaaattgaag gtgacaatat tagtggcgtg 1080
tgttgatgca ttgagatatt ttgttcttgc tcccctctge 1140
ttctctecte ttagctggcea ttatatccct aaacagagrtt 1200
aaaggagaac caagataaat tagtgaagtt tatgatccgg 1260
ttatctcgta ccactcttgg ttgtaattgg atgctacttt 1320
catctgggaa acaacgtgga tacaagaacg ctgcagagaa 1380
Tcaggttact caaatgagtc gtccagactt gattctecttt 1440
Page 30
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Ctgatgaaat acctgatggc tctcatagtt ggcattccct ctgtattttg ggttggaage
aaaaagacat gctttgaatg ggccagtttt tttcatggtc gtaggaaaaa agagatagtg
aatgagagcc gacaggtact ccaggaacct gattttgctc agtctctcct gagggatcca
aatactccta tcataagaaa gtcaagggga acttccactc aaggaacatc cacccatgct
tcttcaacte agctggetat ggtggatgat caaagaagca aagcaggaag catccacage
aaagtgagca gctaccacgg cagcctccac agatcacgtg atggcaggta cacgccctge
agttacagag gaatggagga gagactacct catggcagca tgtcacgact aacagatcac
tccaggcata gtagttctca tcggctcaat gaacagtcac gacatagcag catcagagat
Ctcagtaata atcccatgac tcatatcaca catggcacca gcatgaatcg ggttattgaa
gaagatggaa ccagtgctta a
<210> 38
<211> 540
<212> PRT )
<213> Artificial Sequence
<220>
<223> Human FzZD4
<400> 38
Met Leu Ala Met Ala Trp Arg Gly Ala Gly Pro Ser val Pro Gly Ala
1 5 10 15
Pro Gly Gly val Gly Leu Ser Leu Gly Leu Leu Leu Gln Leu Leu Leu
20 25 30
Leu Leu Gly Pro Ala Arg Gly Phe Gly Asp Glu Glu Glu Arg Arg Cys
35 40 45
Asp Pro Ile Arg Ile Ser Met Cys GIn Asn Leu Gly Tyr Asn val Thr
50 55 60
Lys Met Pro Asn Leu Val Gly His Glu Leu GIn Thr Asp Ala Glu Leu
65 70 75 80
Gln Leu Thr Thr Phe Thr Pro Leu Ile Gln Tyr Gly Cys Ser Ser Gln
85 90 95
Leu GIn Phe Phe Leu Cys Ser val Tyr val Pro Met Cys Thr Glu Lys
100 105 110
ITle Asn Ile Pro Ile Gly Pro Cys Gly Gly Met Cys Leu Ser val Lys
115 120 125
Arg Arg Cys Glu Pro val Leu Lys Glu Phe Gly Phe Ala Trp Pro Glu
130 135 140
Ser Leu Asn Cys Ser Lys Phe Pro Pro GIn Asn Asp His Asn His Met

2293 051PCO4revisedsequencelisting ascii
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1500
1560
1620
1680
1740
1800
1860
1920
1980
2001




145

Cys

Pro

GlIn

TYyr

225

val

Pro

Ile

Glu

cys

305

Ile

Lys

Ala

Arg

Gln

385

Tyr

Phe

Met

Ile

Tyr

ASp

210

Met

Leu

Ile

val

Ala

290

Ala

Trp

Trp

Ala

Leu

370

Asn

Leu

Lys

Glu

GlIn

Ile

195

Ala

Ala

Thr

Ile

Arg

275

Ala

Ile

Trp

Gly

Trp

355

val

Leu

val

Ile

Gly

Pro

180

Trp

Gly

val

Phe

Phe

260

Leu

Glu

Ile

val

His

340

Ala

Asp

Asp

Ile

Arg

Pro

165

Gly

val

Leu

Trp

Leu

245

Leu

Thr

Pro

Phe

Ile

325

Glu

Ile

Ala

Ala

2293 051PC0O4revisedsequencelisting ascii

150

Gly

Glu

Lys

Tyr

Ala

230

Ile

Ser

val

val

Leu

310

Leu

Ala

Pro

Asp

Leu

390

Thr

AsSn

Asp

Glu

Arg

Ser

215

Ser

ASp

Met

Gly

Leu

295

Leu

Thr

Ile

Ala

Glu

375

Thr

Leu

Leu

Glu

cys

Ser

200

Arg

Leu

Ser

Cys

Arg

280

Ile

Met

Leu

Glu

val

360

Leu

Gly

Phe

Gln

Glu

His

185

Leu

Ser

Cys

Ser

Tyr

265

Glu

Gln

Tyr

Thr

Met

345

Lys

Thr

Phe

Ile

Lys

155

val Pro Leu Pro His

170

Ser

AsSn

Ala

Phe

Arg

Glu

Phe

Thr

Gly

val

Ala
410

val

cys

Lys

Ile

235

Phe

Ile

Ile

Gly

Phe

315

Phe

Ser

Ile

Leu

val

395

Ala

Gly

val

Glu

220

ser

Ser

Tyr

Ser

Leu

300

Gly

Leu

Ser

val

Cys

380

Ala

Gly

Asp Gly Thr
Page 32

Thr

Leu

205

Phe

Thr

Tyr

Ser

285

Lys

Met

Ala

TYr

Ile

365

Tyr

Pro

Leu

Lys

Asn

190

Lys

Thr

Ala

Pro

Ile

270

Asp

Asn

Ala

Ala

Phe

350

Leu

val

Leu

val

Thr

Lys

175

Ser

Cys

Asp

Phe

Glu

Ala

Phe

Thr

Ser

Gly

His

Ile

Gly

Phe

Ala

415

Asp

160

Thr

Asp

Gly

Thr
240
Arg
Tyr
Glu
Gly
Ser
320

Leu

Met
Asn
Thr
400

Leu

Lys




Leu

val

Trp

Arg

Trp

Glu

Pro

450

Ala

Leu

Ile

Leu

val
530

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

<220>
<223>

<400>

Leu

Lys

Trp

val

515

Lys

39
224
PRT

420

Leu
Thr
Phe
Ile
ser
500

Asn

Pro

Met

cys

Arg

Phe

485

Ala

Ser

Gly

2293 051PC04revisedsequencelisting ascii

425

val Lys Ile Gly val phe
440

val

Tyr

470

Met

Lys

Gly

Lys

Ser

Thr

Lys

Gly

Artificial Sequence

extracellular domain

39

Met Leu Ala Met Ala Trp Arg
1 5

Pro

Leu

Asp

Lys

Gln

Leu

Gly

Leu

Pro

50

Met

Leu

Gln

Gly

Gly

35

Ile

Pro

Thr

Phe

val

20

Pro

Arg

Asn

Thr

Phe
100

Gly

Ala

Ile

Leu

Phe

85

Leu

Leu

Arg

Ser

val

70

Thr

Cys

Ser

Gly

Met

55

Gly

Pro

Ser

Ala

Ala

Leu

Leu

val

520

Ser

Cys

Asp

Leu

His

505

Lys

Glu

Tyr

Asp

val

490

Thr

Arg

Thr

Phe

Ser

475

Gly

Trp

Glu

val

(ECD) of FzD4

Gly

Leu

Phe

40

Cys

His

Leu

val

Ala

Gly

25

Gly

Gln

Glu

Ile

Tyr
105

Gly
10

Leu
Asp
Asn
Leu

Gln
90

Pro

Leu

Glu

Leu

Gln

75

Tyr

Ser

Tyr

460

Asn

Ile

Gln

Lys

val
540

ser

Leu

Glu

Gly

60

Thr

Gly

val Pro Met

Page 33

val

445

Glu

Met

Thr

Lys

Arg
525

val

Gln

Glu

45

Tyr

Asp

Cys

Cys

430

Leu

Ile

Ala

Ser

510

Gly

Pro
Leu
30

Arg
Asnh
Ala

Ser

Thr
110

Tyr

Ser

val

Gly

Ser

Asn

Gly

15

Leu

Arg

val

Glu

Ser

95

Glu

Thr

Asn

Glu

480

Met

Asn

Gly

Ala

Leu

cys

Thr

Leu

80

GIn

Lys




2293 051PCO4revisedsequencelisting ascii

Ile Asn Ile Pro Ile Gly Pro Cys Gly Gly Met Cys Leu Ser val Lys
115 120 125

Arg Arg Cys Glu Pro val Leu Lys Glu Phe Gly Phe Ala Trp Pro Glu
130 135 140

ser Leu Asn Cys Ser Lys Phe Pro Pro GIn Asn Asp His Asn His Met
145 150 155 160

Cys Met Glu Gly Pro Gly Asp Glu Glu val Pro Leu Pro His Lys Thr
' 165 170 175

Pro Ile GIn Pro Gly Glu Glu Cys His Ser val Gly Thr Asn Ser Asp
180 185 190

Gln Tyr Ile Trp val Lys Arg Ser Leu Asn Cys val Leu Lys Cys Gly
o195 200 205

Tyr Asp Ala Gly Leu Tyr Ser Arg Ser Ala Lys Glu Phe Thr Asp Ile
210 215 220

<210> 40
<211> 131
<212> PRT
<213> Artificial Sequence

<220>
<223> Human FzD4 Fri domain

<400> 40

Phe Gly Asp Glu Glu Glu Arg Arg Cys Agp Pro ITe Arg Ile Ser Met
1 5 1 15

Cys GIn Asn Leu Gly Tyr Asn val Thr Lys Met Pro Asn Leu val Gly
20 25 30

His Glu Leu GIn Thr Asp Ala Glu Leu GIn Leu Thr Thr Phe Thr Pro
35 40 45

Leu Ile GIn Tyr Gly Cys Ser Ser Gln Leu GIn Phe Phe Leu Cys Ser
50 55 60

val Tyr val Pro Met Cys Thr Glu Lys Ile Asn Ile Pro Ile Gly Pro
65 70 75 80

Cys Gly Gly Met Cys Leu Ser val Lys Arg Arg Cys Glu Pro val Leu

Lys Glu Phe Gly Phe Ala Trp Pro Glu Ser Leu Asn Cys Ser Lys Phe
100 105 110

Pro Pro GIn Asn Asp His Asn His Met Cys Met Glu Gly Pro Gly Asp
Page 34

T




115

Glu Glu val
130

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

<220>
<223>

<400> 41
atgctggceca

41
1623
DNA

ggtctcagtc
ggggacgagg
tacaacgtga
cagctgacaa
ctttgttctg
ggcggcatgt
gcctggecag
tgcatggaag
ggggaagagt
ctgaactgtg
ttcactgata
gtactgacct
ctcagtatgt
gaaaggatat
aagaacacag
atttggtggg
gaagccattg
aaaaccattg
tatgttggaa
tatttggtca
tcaaatcttc
ggggtgttct
gaaatctcca
atgttgaaaa

gccaaaactc

2293 051PCO4revisedsequencegéifing ascii

Human FzD4

tggcctggeg
tggggttgct
aagagcggceg
ccaagatgcec
ctttcacacc
tttatgtgcc
gtctttcagt
agagtctgaa
ggccaggtga
gtcactctgt
tgctcaagtg
tctggatggce
tcctgatcga
gctataatat
cctgtgattt
gatgtgcaat
ttattctgac
aaatgcacag
tcatcttgat
accaaaatct
ttggaacttt
aaaaggatgg
cagtactgta
actgggcact
tttttatgtc

ttcacacgtg

Artificial Sequence

gggcgcagag
cctgcagttg
ctgcgacccc
caacctggtt
gctcatccag
aatgtgcaca
caagagacgc
ctgcagcaaa
tgaagaggtg
gggaaccaat
tggctatgat
tgtgtgggcc
ttcttctagg
ttatagcatt
tgaagaggca
aattttcttg
actcacttgg
ctcttatttc
tatgagactg
cgatgccctc
gttcattgct
gacaaagaca
cacagttcct
ttttcggtat
tttgttggty
gcagaagtgt

ccgagegtcce
ctgctgcetec
atccgeatct
gggcacgagc
tacggctgcet
gagaagatca
tgtgaacccg
ttcccaccac
cccttacctce
tctgatcagt
gctggcttat
agcctgtgtt
ttttcctacc
gcttatattg
gcagaacctg
ctgatgtact
tttttggcag
cacattgcag
gtggatgcag
accgggttcg
gcaggtttgg
gacaagttag
gcaacgtgtg
tctgcagatg
ggcatcactt
tccaacagat

Page 35

€gggggcegec
tggggcegge

ccatgtgeca
tgcagacgga
ccagccagcet
acatccccat
tcctgaagga
agaacgacca
acaaaacccc
acatctgggt
acagccgetce
tcatctecac
ctgagcgecc
tcaggctgac
ttctcatcca
tttttggaat
caggactcaa
cctgggecat
atgaactgac
tggtggctcce
tggccttgtt
aaagactgat
tgattgcctg
attccaacat
caggcatgtg

tggtgaattc

cgggggegtc
gcggggettce

gaacctcggce
cgccgagetg
gcagttcttce
tggcccatgce
atttggattt
caaccacatg
catccagect
gaaaaggagc
agccaaggag
tgccttcaca
catcatattt
tgtaggcecgg
agaaggactt
ggccagctcec
atggggtcat
ccccgeagtg
tggcttgtge
cctectttact
caaaattcgg
ggtcaagatt
ttatttttat
ggctgttgaa
gatttggtct
tggaaaggta

e s

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560




2293 051PCO4revisedsequencelisting ascii
dagagagaga agagaggaaa tggttgggtg aagcctggaa aaggcagtga gactgtggta 1620

taa 1623
<210> 42

<211> 585

<212> PRT

<213> Artificial Sequence

<220>

<223> human FzD5

<400> 42

Met Ala Arg Pro Asp Pro Ser Ala Pro Pro Ser Leu Leu Leu Leu Leu
1 5 10 15

Leu Ala GIn Leu val Gly Arg Ala Ala Ala Ala Ser Lys Ala Pro val
20 25 30

Cys GIn Glu ITe Thr val Pro Met Cys Arg Gly Ile Gly Tyr Asn Leu
35 40 45

Thr ?gs Met Pro Asn Gln Pge Asn His Asp Thr ng Asp Glu Ala Gly
5 6

Leu Glu val His GIn Phe Trp Pro Leu val Glu Ile Gln Cys Ser Pro
65 70 75 80

Asp Leu Arg Phe Phe Leu Cys Ser Met Tyr Thr Pro Ile Cys Leu Pro
85 90 95

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

Lys Ala Gly Cys Ser Pro Leu Met Arg Gln Tyr Gly Phe Ala Trp Pro
115 120 125

Glu Arg Met Ser Cys Asp Arg Leu Pro val Leu Gly Arg Asp Ala Glu
130 » 135 140

val Leu Cys Met Asp Tyr Asn Arg Ser Glu Ala Thr Thr Ala Pro Pro
145 150 155 160

Arg Pro Phe Pro Ala Lys Pro Thr Leu Pro Gly Pro Pro Gly Ala Pro
165 170 175

Ala ser Gly Gly Glu Cys Pro Ala Gly Gly Pro Phe val Cys Lys Cys
180 185 190

Arg Glu Pro phe val Pro Ile Leu Lys Glu Ser His Pro Leu Tyr Asn
195 200 205

Lys val Arg Thr Gly Gln val Pro Asn Cys Ala val Pro Cys Tyr Gln
Page 36




Pro

225

Leu

Phe

Phe

Leu

Ile

305

Leu

Ser

Ile

ser

Pro

385

Arg

Leu

Ile

Arg

val

465

Ala

210

Ser

Trp

Leu

L.eu

val

290

His

val

Leu

Ala

val

370

val

Gly

Phe

Lys

Ile

450

Ala

Leu

Phe

Ser

Ile

Ser
275

val

Tyr

Tyr

Thr

Gly

Lys

Ala

Phe

Leu

Ser

val

Asp

260

Ala

Gly

Glu

Phe

Trp

Tyr

Ser

Gly

val

Leu

420

GlIn
435
Gly

Cys

Thr

Gly

Ile

Tyr

cys

Ala

Leu

245

Met

Cys

His

Thr

Phe

325

Phe

Ala

Ile

Ile

Leu

405

Ala

Gly

Phe

Leu

Ala

2293 OSlPC04revisedsequ%E§$1isting

Asp

230

Cys

Glu

Tyr

Ala

Thr

310

Gly

Leu

Gln

Thr

Cys

390

Gly

Gly

Thr

Thr

TYyr

470

Cys

215

Glu

Phe

Arg

Leu

Ser

295

Gly

Met

Ala

Tyr

Ala

375

Tyr

Pro

Phe

Lys

Leu

455

Glu

Pro

Arg

Ile

Phe

Cys

280

val

Pro

Ala

Ala

Phe

360

Leu

val

Leu

val

Thr

440

Leu

Gln

Gly

Thr

Ser

265

val

Ala

Ala

Ser

Ala

Gly

val

Ser

425

Asp

Tyr

His

His

Phe Ala
235

Thr ser
250

Tyr Pro

Ser Leu

Cys Ser

Leu Cys
315

Ser Ile
330

Met Lys

Leu Ala

Leu Ser

Asn Gln

395

Leu Tyr
410

Leu Phe

Lys Leu

Thr val

Tyr Arg

475

Asp Thr

Thr Phe Trp

Thr

Glu

Gly

Trp

Trp

Ala

Ser

380

Asn

Leu

Arg

Glu

Pro

460

Glu

Gly

Page 37

Thr

Arg

Phe

285

Glu

Ile

Trp

Gly

365

val

Leu

Leu

Ile

Lys

445

Ala

ser

Gln

val

Pro

270

Leu

His

val

val

Asn

350

Leu

Asp

Asn

val

Arg

Leu

Ser

Trp

Pro

ascii

Ile

Ala

255

Ile

val

Asn

Phe

Ile

335

Glu

Ile

Gly

ser

Gly

Ser

Met

Ile

Glu

Arg

Gly

240

Thr

Ile

Arg

His

Leu

320

Leu

Ala

Pro

Asp

Leu

400

Thr

val

Ile

val

Ala

480

Ala



Lys

val

Ser

His

545

Ala

His

Pro Glu

Gly Ile

515

Trp Arg

Lys Ser

Ala Leu

Lys Gln

<210> 43
<211> 233
<212> PRT

<213>

<220>

<223>

<400> 43

Tyr

500

Thr

Arg

Gly

Thr

val
580

Met Ala Arg Pro
1

Leu

Cys

Thr

Leu

65

Asp

Asp

Lys

Ala GIn
GIn Glu

35

His Met
50

Glu val
Leu Arg

Tyr His

Ala Gly

Leu

20

Ile

Pro

His

Phe

Lys

100

Cys

485

Trp

Ser

Phe

Gly

2293 051PCO4revisedsequencelisting ascii

val

Gly

Thr

Arg

Leu

Leu

val

Ser

535

Met

Thr

Ser

Artificial Sequence

extracellular domain

Asp Pro Ser
3

val

Thr

Asn

Gln

Phe

85

Pro

Ser

Gly

val

Gln

Phe

70

Leu

Leu

Pro

Arg

Pro

Phe

55

Trp

Cys

Pro

Leu

Met

Trp

520

Arg

Ala

Gly

His

490

Leu Lys
505

Ile Trp
Cys'Cys
Ala Gly
Pro Pro

570

val
585

Tyr Phe Met Cys

Ser Gly Lys

Cys

Asp
555

Gly

(ECD) of FzD5

Ala

Ala

Met

40

Asn

Pro

Ser

Pro

Met
120

Pro Pro
10

Ala Ala
25

Cys Arg

His Asp

Leu val

Met Tyr
90

Cys Arg
105

Arg Gln

Ser

Ala

Gly

Thr

Glu

75

Thr

Ser

Tyr

Arg
540
Tyr

Pro

Leu

Ser

Ile

Gln

60

Ile

Pro

val

Gly

Page 38

525

Pro
Pro

Ala

Leu
Lys
Gly
45

ASp
Glin
Ile

Cys

Phe
125

510

Thr

Arg

Glu

Ala

Leu

Ala

30

Tyr

Glu

Cys

Cys

Glu

110

Ala

495

Leu
Va]
Arg
Ala

Thr
575

Leu
15

Pro
Ash
Ala
ser
Leu
95

Arg

Trp

val

Gly
Ser

560

Tyr

Leu

val

Leu

Gly

Pro

80

Pro

Ala

Pro



Glu

val

145

Arg

Ala

Arg

Lys

Pro
225

Pro

Ser

Glu

val

210

Ser

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

<220>
<223>

<400>

Ala ser Lys Ala Pro
1

Gly

Thr

Glu

Thr

65

ser

TYyr

Leu

Ile

GlIn

Ile

50

Pro

val

Gly

Gly

Met

Cys

Phe

Gly

Pro

195

Arg

Phe

44
131
PRT

ser Cys

Met Asp

Pro Ala

165

Gly Glu
180
Phe val

Thr Gly

Ser Ala

2293 051PCO4revisedsequencelisting

Asp

Tyr

150

Lys

Cys

Pro

Gln

Asp
230

Arg Leu Pro val Leu Gly Arg Asp

135

Asn

Pro

Pro

Ile

val

215

Glu

Artificial Sequence

Human FzZD5 Fri domain

44

Gly

Asp

35

Gln

Ile

Cys

Phe

Arg

5

Tyr Asn
20

Glu Ala

Cys Ser

Cys Leu

Glu Arg
85

Ala Trp
100

Asp Ala

Arg

Thr

Ala

Leu

200

Pro

Arg

val Cys Gln

Leu

Gly

Pro

Pro

70

Ala

Pro

Glu

Thr

Leu

Asp

55

Asp

Lys

Glu

val

His

Glu

40

Leu

Tyr

Ala

Arg

Leu

Ser

Leu

Gly

Lys

Asn

Thr

Glu

Met

25

val

Arg

His

Gly

Met

105

Cys

140

Glu Ala Thr
155

Pro Gly Pro
170

Gly Pro Phe

Glu Ser His

Cys Ala val
220

Ile Thr val
10

Pro Asn Gln

His Gln Phe

Phe Phe Leu
60

Lys Pro Leu
75

Cys Ser Pro
90

Ser Cys Asp

Met Asp Tyr
Page 39

Thr

Pro

val

Pro

205

Pro

Pro

Phe

Trp

45

Cys

Pro

Leu

Arg

Asn

Ala

Gly

Cys

Leu

Cys

Met

Asn

30

Pro

Ser

Pro

Met

Leu

110

Arg

ascii

Ala Glu

Pro Pro
160

Ala Pro
175

Lys Cys

Tyr Asn

Tyr Gln

Cys Arg
15

His Asp

Leu val

Met Tyr

Cys Arg

80

Arg Gln
95

Pro val

Ser Glu



115

Ala Thr Thr
130

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

<220>
<223> Huma

<400> 45
atggctcggce

45
1758
DNA

gtgggccggy
tgccgeggea
gacgaggcgg
gacctgcgcet
ccgetgecge
cgccagtacg
cgcgacgccg
aggcctttec
gaatgccccg
aaggagtcac
ccctgetacc
ctgtggtcgg
atggaacgct
gtgtcgctgg
gagcacaacc
ctggtctact
ttcctggecg
cacctggcetg
gtggacgggg
cgcggetteg
gcgggctteg
gacaagctgg
gccagcattg
gcgctcacct

tgggtgctca

2293 051PCO4revisedsequencelisting ascii

n FzZD5

ctgacccatc
cggccgecgce
tcggctacaa
gcctggaggt
tcttcctatg
cctgecgetce
gcttcgectg
aggtcctctg
cagccaagcc
ctgggggecec
acccgctcta
agccgtectt
tgctgtgctt
tccgctatcece
gcttcctggt
acatccacta
tcttcggeat
ccggcatgaa
cgtggctcat
acccagtggce
tgctgggecc
tgtcgctett
agaagctcat
tggtggcctg
gcgectgecec

tgctcaagta

120

Artificial Sequence

cgcgecgecc
gtccaaggec
cctgacgcac
gcaccagttc
ctctatgtac
ggtgtgcgag
gcccgagegce
catggattac
caccctteea
gttcgtgtge
caacaaggtg
Cagtgccgac
catctccacg
tgagcgeccc
gcgtctggtc
cgagaccacg
ggccagctcc
gtggggcaac
ccccagegtce
cggcatctge
gctggtgcetc
ccgcatccge
gatccgcatc
ctacctgtac
gggccacgac

cttcatgtgc

tcgctgttge
ccggtgtgec
atgcccaacc
tggccgctgg
acgcccatct
cgcgccaagg
atgagctgcg
aaccgcagcg
ggccecgecag
aagtgtcgeg
¢ggacgggcc
gagcgcacgt
tccaccacag
atcatcttcc
gtgggccatg
ggccctgeac
atctggtggg
gaggccatcg
aagtccatca
tacgtgggca
tacctgctgg
agcgtcatca
ggcatcttca
gagcagcact
accggccagce

ctggtggtgg

125

tgctgctect
aggaaatcac
agttcaacca
tggagatcca
gtctgcccga
ccggcetgetce
accgecteec
aggccaccac
gggcgccgge
agcccttégt
aggtgcccaa
tcgccacctt
tggccacctt
tgtcagcctg
ccagcgtggce
tgtgcaccat
tcatcctgte
cgggctacgce
cggcactggc
accagaacct
tgggcacgct
agcagggcgg
cgctgctcta
accgcgagag
cgcgcgecaa

gcatcacgtc

Page 40

ggcgcagctg
ggtgcccatg
cgacacgcag
atgctcgeeg
ctaccacaag
gccgctgatg
ggtgctgggce
ggcgceccce
ctcgggggge
gcccattctg
ctgcgeggta
ctggataggc
cctcatcgac
ctacctgtgc
ctgcagccgce
cgtcttectc
gctcacctgg
gcagtacttc
gctgagcetcce
gaactcgctg
cttcctgetg
caccaagacg
cacggtcccc
ctgggaggcg
gcccgagtac

gggcgtctgg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560




2293 051PCO4revisedsequencelisting ascii
atctggtcgg gcaagacggt ggagtcgtgg cggcgtttca ccagccgctg ctgetgeccge 1620

€cgcggegeg gccacaagag cgggggegece atggccgcag gggactaccc cgaggcgage 1680

gccgegetca caggcaggac c€gggcecgecyg ggcecccgecg ccacctacca caagcaggtg 1740

tccetgtege acgtgtag 1758
<210> 46

<211> 706

<212> PRT

<213> Artificial Ssequence

<220>

<223> Human FZD6

<400> 46

Met Glu Met Phe ghr Phe Leu Leu Thr Cys Ile Phe Leu Pro Leu Leu
1 10 15

Arg Gly His Ser Leu Phe Thr Cys Glu Pro Ile Thr val Pro Arg Cys
20 25 30

Met Lys Met Ala Tyr Asn Met Thr Phe Phe Pro Asn Leu Met Gly His
35 40 45

Tyr Asp GIn Ser ITe Ala Ala val Glu Met Glu His Phe Leu Pro Leu
50 55 60

Ala Asn Leu Glu Cys Ser Pro Asn Ile Glu Thr Phe Leu Cys Lys Ala
65 70 75 80

Phe val Pro Thr Cys Ile Glu Gln Ile ggs val val Pro Pro Cys Arg
85 95

Lys Leu Cys Glu Lys val Tyr Ser Asp Cys Lys Lys Leu Ile Asp Thr
100 105 110

Phe Gly Ile Arg Trp Pro Glu Glu Leu Glu Cys Asp Arg Leu Gln Tyr
115 120 125

Cys Asp Glu Thr val Pro val Thr pPhe Asp Pro His Thr Glu Phe Leu
130 135 140

Gly Pro Gln Lys Lys Thr Glu GIn val GIn Arg Asp Ile Gly Phe Trp
145 150 155 160

Cys Pro Arg His Leu Lys Thr Ser Gly Gly GIn Gly Tyr Lys Phe Leu
165 170 175

Gly ITe Asp GIn Cys Ala Pro Pro Cys Pro Ash Met Tyr Phe Lys Ser
180 185 190

Asp Glu Leu Glu Phe Ala Lys Ser Phe Ile Gly Thr val Ser Ile Phe
Page 41




Cys

225

Tyr

Ser

val

Leu

Ile

305

Glu

Phe

Ile

Tyr

Leu

385

GIn

Ile

Gly

Trp

Ala

Leu

210

Arg

Ser

Thr

val

Tyr

290

Thr

Gln

Leu

Ser

Phe

370

Leu

His

Gly

Cys

val

450

Lys

195

Cys
Phe
Ile
Ala
Leu
275
Phe
Trp
Lys
Thr
Gly
yaT
Leu
Asp
val
Tyr
435

Ser

Ala

Ala

Arg

val

Cys

260

Gly

Phe

Phe

Ala

val

340

val

Leu

Ala

Gly

Phe

420

val

Asp

Lys

Thr

Tyr

Ser

245

Asn

Ser

Thr

Leu

val

325

Met

cys

Leu

Gly

405

Ser

Tyr

His

Ala

2293 051PCO4revisedsequencelisting
200

Leu

Pro

230

Leu

Lys

Gln

Met

Ala

310

Trp

Leu

Phe

Pro

Ile

390

Asn

Gly

Glu

Cys

Arg

205

Phe Thr Phe Leu Thr Phe Leu Ile

215

Glu

Met

Ala

Asn

Ala

295

Ala

Phe

Leu

val

Leu

375

Ile

Gln

Leu

Gln

Arg

Tyr

Asp

Lys

Gly

Gly

His

Ala

Cys

ser

Glu

TYr

val

440

GIn

Glu

Pro

Phe

Glu

265

Ala

Thr

Arg

Ala

Met

345

Leu

Leu

Leu

Lys

Leu

425

AsSn

Tyr

Leu

Ile

Ile

250

Lys

Cys

val

Lys

val

330

Asn

Tyr

Cys

Asn

Leu

410

val

Arg

His

Ile

235

Gly

Leu

Thr

Trp

Trp

315

Ala

Lys

Asp

val

His

395

Lys

Pro

Ile

Ile

220

Tyr
Phe
Glu
val
Trp
300
Ser
Trp
val
Leu
Phe
380
val
Lys
Leu

Thr

Pro
460

Ala Leu Phe
Page 42

Tyr

Leu

Leu

Leu

285

val

Cys

Gly

Glu

ASp

365

val

Arg

Phe

val

Cys

Met

Ser

Leu

Gly

Phe

Ile

Glu

Thr

Gly

Ala

Gly

Gln

Met

Thr

430

Glu

Pro

Ile

ascii

Asp

val

Gly

AsSp

Met

Leu

Ala

Pro

335

Asp

Ser

Leu

val

Ile

415

Leu

Ile

Tyr

Lys

val

Cys

240

Asp

Thr

Leu

Thr

Ile

320

Gly

Asn

Arg

Ser

Ile

400

Arg

Leu

Thr

Tyr

SN



465

Leu

Lys

Arg

Phe

ser

Pro

Arg

Ile

625

Ser

Asp

Ser

His

705

Met

Lys

Asp

Phe

530

Pro

Thr

His

Glu

Leu

610

ser

val

Ile

Ser

Pro

690

Thr

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

Thr

Thr

Pro

515

Leu

Ser

Gly

Asp

Thr

595

Arg

Arg

Ser

Thr

ser

675

val

47
207
PRT

Leu
Cys
500
Ile
Lys
Ser
Ala
Tyr
580
Ser
Glu
Leu
Glu
ASp
660
Glu

Ser

Ile

485

Thr

Ser

His

His

Thr

565

Leu

Met

Gln

Ser

Ser

645

Thr

Pro

Gly

470

2293 051PCO4revisedsequencelisting
475

val Gly Ile Ser Ala val phe Trp val

Glu

Glu

Asn

Lys

Ala

Gly

Arg

Asp

Gly

Ala

Gly

Ser

val

Trp

Ser

Ser

535

Leu

Asn

Gln

Glu

615

Glu

Arg

Leu

Ser

Artificial Sequence

Ala

Lys

Lys

His

Glu

val

600

Gly

Gln

ser

Ala

Leu

680

Lys

Gly

505

Arg

val

val

Gly

Thr

585

Lys

Glu

val

Glu

Gln

665

Lys

Glu

490

Phe

val

Lys

Ile

Thr

570

Leu

Ala

Pro

ASp

Gly

Gln

Phe
Leu
His
Ser
555
Ser
Thr
ASp
Ala
Gly
6

Arg
Asn

Ser

Gly

Lys

Gln

Lys

Ala

Glu

Gly

Ser

620

Lys

ITe

Asn

Thr

Gly

Page 43

Arg

Glu

525

Lys

Ser

val

Ile

Ala

605

Pro

Gly

Ser

Leu

Ser

685

Gly

Asn

510

Ser

Lys

Met

Ala

Gln

590

Ser

Ala

GlIn

Pro

Gln

670

Leu

Cys

ascii

Gly

495

Arg

Cys

His

Gly

Ile

575

Thr

Thr

Ala

Ala

Leu

His

480

Ser

Lys

Glu

Tyr

Thr

560

Thr

Ser

Pro

Ser

Gly

640

Ser

Pro

val

Ser




<220>
<223>

<400>

2293 051PCO4revisedsequencelisting

extracellular domain (ECD) of FzD6

47

Met Glu Met

1

Arg

Met

Tyr

Ala

65

Phe

Lys

Phe

Cys

Cys

Gly

Asp

Gly

Lys

Asp

50

Asn

val

Leu

Gly

Asp

Pro

Pro

Ile

Glu

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

<220>
<223>

<400>

His

Met

35

Gln

Leu

Pro

Cys

Ile

115

Glu

Glin

Arg

Asp

Leu

195

48
127
PRT

Phe

Ser

20

Ala

Ser

Glu

Thr

Glu

100

Arg

Thr

Lys

His

Gln

180

Glu

Thr

5

Leu

Tyr

Ile

Cys

Cys

85

Lys

Trp

val

Lys

Leu

165

Cys

Phe

Phe Leu

Phe Thr

Asn Met

Ala Ala

55

ser Pro
70

ITe Glu

val Tyr

Pro Glu

Pro val

135

Thr Glu
150
Lys Thr

Ala Pro

Ala Lys

Artificial Sequence

Human FZD6 Fri domain

48

Leu

Cys

Thr

40

val

Asn

Gln

Ser

Glu

120

Thr

GIn

Ser

Pro

ser
200

Thr

Glu

25

Phe

Glu

Ile

Ile

105

Leu

Phe

val

Gly

Cys

185

Phe

Cys
10
Pro
Phe
Met
Glu
His
90
Cys
Glu
Asp
Gln
Gly
1
Pro

Ile

Ile

Ile

Pro

Glu

Thr

75

val

Lys

cys

Pro

Asn

Gly

Phe

Thr

Asn

His

60

Phe

val

Lys

Asp

His

140

Asp

Gly

Met

Thr

Leu

val

Leu

45

Phe

Leu

Pro

Leu

Ile

Tyr

Tyr

val
205

Pro

Pro

30

Met

Leu

Cys

Pro

Ile

110

Leu

Glu

Gly

Lys

Phe

190

Ser

ascii

Leu

15

Arg

Gly

Pro

Lys

Cys

95

Asp

GlIn

Phe

Phe

Phe

175

Lys

Ile

Leu

Cys

His

Leu

Ala

80

Arg

Thr

Tyr

Leu

Ser

His Ser Leu Phe Thr Cys Glu Pro Ile Thr val Pro Arg Cys Met Lys
' Page 44




Met Ala Tyr

Ile
35

Gln ser

Glu
50

Leu Cys

Pro Thr

65

Cys

Cys Glu Lys

Ile Arg Trp

val
115

Glu Thr

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

<220>
<223> Huma

<400> 49
atggaaatgt

49
2121
DNA

ctcttcacct
tttttcccta
tttettecte
tttgtaccaa
aaagtatatt
cttgaatgtg
acagaatttc
tgtccaagge
vtgtgcgcctc
tttattggaa
ttaattgatyg
tacagcattg

aataaggcag

2293 051PC04revgi$dsequence1isting ascii
15

Asn
20

Ala Ala va

Ser Pro As

Gl
70

Ile Glu

val Tyr Se

85

Pro Glu GI

100

Pro val Th

n FZD6

ttacattttt
gtgaaccaat
atctgatggg
tcgcaaatct
cctgcataga
ctgattgcaa
acagattaca
ttggtcctcea
atcttaagac
catgccccaa
cagtttcaat
ttagaagatt
tatctcttat

atgagaagct

Met Thr Phe Phe Pro

1 Glu Met

40

n Ile Glu

55

n ITe His

r Asp Cys

u Leu Glu

r Phe Asp

120

Artificial Sequence

gttgacgtgt
tactgttccc
tcattatgac
ggaatgttca
acaaattcat
aaaattaatt
atactgtgat
gaagaaaaca
ttctggggga
catgtatttt
attttgtctt
cagataccca
gtacttcatt

agaacttggt

Asn Leu
25

Glu His Phe

Thr Phe Leu

val val Pro

75

Lys Lys Leu

Cys
105

Asp Arg

Pro His Thr

atttttctac
agatgtatga
cagagtattg
ccaaacattg
gtggttccac
gacacttttg
gagactgttc
gaacaagtcc
caaggatata
aaaagtgatg
tgtgcaactc
gagagaccaa
ggatttttgce

gacactgttg

Page 45

Met Gly His
30

Pro
45

Leu Leu

Lys Ala

Pro Cys Arg

ITle Asp Thr

Leu GlIn Tyr

110

Phe
125

Glu Leu

ccctectaag
aaatggccta
ccgcggtgga
aaactttcct
cttgtcgtaa
ggatccgatg
ctgtaacttt
aaagagacat
agtttctggg
agctagagtt
tgttcacatt
ttatatatta
taggcgatag

tcctaggetce

Tyr Asp

Ala Asn

val

Phe

Leu
80

Lys

Phe
95

Gly

Cys Asp

Gly

agggcacagt
caacatgacg
aatggagcat
ctgcaaagca
actttgtgag
gcctgaggag
tgatccacac
tggattttgg
aattgaccag
tgcaaaaagt
ccttactttt
ctctgtctgt
cacagcctgce

tcaaaataag

60
120
180
240
300
360
420
480
540
600
660
720
780
840




gcttgcaccg
gtgattctta
gagcaaaaag
atgcttcttg
ctttatgacc
gttgggctct
caacatgatg
agcggettgt
aacaggatta
tgtccttatce
ctgatgacat
acagaatggg
agagtactac
aagaagcact
agcacaggag
ctaggacaag
aaagcggacg
ccagcagcat
agtgtatctg
actggcctgg
aaaggttcca
ggttgtcatt
<210>
<211>
<212>
<213>

<220>
<223>

<400>

50
574
PRT

Huma
50
Met Arg Asp
1

Ala Leu val

Gln Pro Tyr
35

Cys GIn Pro

2293 051PCO4revisedsequencelisting ascii

ttttgttecat
ccattacttg
cagtgtggtt
ctatgaacaa
tggatgcttc
ctcttetttt
gccggaacca
atcttgtgcece
cctgggagat
aggcaaaagc
taattgttgg
ctgggttttt
aggaatcatg
ataaaccaag
ctacagcaaa
aaactttgac
gagctagcac
ccatctccag
aaagtgcgeg
cacagagcaa
catctctgcet

cagatacttg

n FzZD7

gcttttgtat
gttcttagct
tcatgctgtt
agttgaagga
tcgctacttt
agctggeatt
agaaaaacta
attagtgaca
aacttgggtc
aaaagctcga
catctctgct
taaacgaaat
tgagtttttc
ttcacacaag
tcatggcact
agaaatccaa
ccccaggtta
actctctggg
gagtgaagga
caatttgcag
tgttcacccy

da

Artificial Sequence

tttttcacaa
gcaggaagaa
gcatggggaa
gacaacatta
gtactcttgc
atttccttaa
aagaaattta
cttctecggat
tctgatcatt
ccagaattgg
gtcttctygg
cgcaagagag
ttaaagcaca
ctgaaggtca
tctgcagtag
acctcaccag
agagaacagg
gaacaggtcg
aggattagtc
gtccccagtt

gtttcaggag

tggctggeac
aatggagttyg
caccaggttt
gtggagtttg
cactgtgcct
atcatgttcg
tgattcgaat
gttacgtcta
gtcgtcagta
ctttatttat
ttggaagcaa
atccaatcag
attctaaagt
tttccaaatc
caattactag
aaacatcaat
actgtggtga
acgggaagqgg
caaagagtga
cttcagaacc

tgagaaaaga

tgtgtggtgg
tgaagccatc
cctgactgtt
ctttgttggce
ttgtgtgttt
acaagtcata
tggagtcttc
tgagcaagtg
ccatatccca
gataaaatac
aaagacatgc
tgaaagtcga
taaacacaaa
catgggaacc
ccatgattac
gagagaggtg
acctgectcg
ccaggcaggce
tattactgac

aagcagcctc

gcagggaggt

Pro Gly Ala Ala Ala Pro Leu Ser Ser Leu Gly Leu Cys
5 1 15

Leu Ala Leu Leu G]

20

y Ala Leu Ser Ala Gly Ala Gly Ala
25 30 .

His Gly Glu Lys Ggy ITe ser val Pro ﬁgp His Gly Phe
4

Ile Ser Ile Pro Leu Cys Thr Asp Ile Ala Tyr Asn Gln
Page 46

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2121



Thr

65

Leu

Glu

Leu

Gln

Thr

Leu

Ser

Leu

225

Gly

val

Leu

Ile

Ala

305

Asp

50

Ile

Glu

Leu

Asp

Gly

Ala

Pro

Cys

210

Gly

Leu

Gly

Thr

Ile

290

Gly

Asp

Leu

val

Arg

Gln

115

cys

Arg

Glin

Tyr

Pro

195

Pro

Glu

Met

val

Tyr

275

Phe

Phe

Gly

Pro

His

Phe

100

Ala

Glu

Cys

Asn

Pro

180

Gly

Arg

Arg

Tyr

Trp

260

Leu

Leu

Leu

Tyr

Asn

Gln

85

Phe

Ile

Ala

Glu

Thr

165

Thr

Ala

GIn

Asp

Phe

245

Ser

val

ser

Leu

Arg

2293 051PCO4revisedsequencelisting
55 60

Leu

70

Phe

Leu

Pro

Leu

Asn

150

Ser

Ala

ser

Leu

Cys

230

Lys

val

Asp

Gly

Glu

310

Thr

Leu

Tyr

Cys

Pro

Met

135

Phe

Asp

Pro

Asp

Glu

Leu

Met

cys

295

Asp

val

Gly His Thr

Pro

Ser

Cys

120

Asn

Pro

Gly

Tyr

Gly

val

Ala

Glu

Cys

Arg

280

Tyr

Arg

Ala

Leu

Met

105

Arg

Lys

val

Ser

Leu

185

Arg

Pro

Pro

Glu

Cys

265

Arg

Phe

Ala

Gln

val

90

Tyr

Ser

Phe

His

Gly

Pro

Gly

Pro

Cys

Arg

250

Ala

Phe

Met

val

Ash

75

Lys

Ala

Leu

Gly

Asp

Arg

Tyr

Glu

235

Arg

Ser

Ser

val

Cys
315

GIn Glu Asp

val

Pro

Cys

Phe

140

Ala

Pro

Leu

Pro

Leu

220

Pro

Phe

Thr

Tyr

Ala

300

val

Gly Thr Lys
Page 47

Gln

val

Glu

125

Gln

Gly

Gly

Pro

Ala

205

Gly

Gly

Ala

Leu

Pro

285

val

Glu

Lys

Cys

Cys

110

Arg

Trp

Glu

Gly

Phe

190

Phe

Tyr

Arg

Arg

Phe

270

Glu

Ala

Arg

Glu

ascii

Ala

ser

95

Thr

Ala

Pro

Ile

Gly

Thr

Pro

Arg

Ala

Leu

255

Thr

Arg

His

Phe

Gly

Gly
80

Pro
val
Arg
Glu
Cys
160
Pro
Ala
Phe
Phe
Asn
240
Trp
val
Pro
val
Ser

320

Cys



Thr

Trp

Trp

Ala

385

Gln

ser

Leu

Arg

Glu

465

Pro

Glu

val

val

Gly

TYyr

Ile

Trp

Gly

Trp

val

val

Phe

Ile

450

Lys

Ala

His

Pro

Phe

530

Phe

His

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

Leu

val

355

His

Ala

Asp

Asp

Arg

Leu

Thr

Trp

Ccys

515

Met

Trp

Arg

51
255
PRT

Phe

340

Ile

Glu

val

Gly

Ala

420

Gly

Thr

Met

Ile

Glu

500

Pro

Ile

Ile

Leu

325

Met

Leu

Ala

Pro

Thr

Ile

val

val

485

Arg

Pro

Lys

Trp

Ser
565

2293 051PC04revﬂ5§$sequence1isting ascii

val

Ser

Ile

Ala

390

Leu

Arg

Ser

Met

Arg

470

Leu

Thr

Gly

Tyr

Ser

550

His

Leu

Leu

Glu

375

val

Leu

Gly

Phe

Ala

Trp

His

Leu

535

Gly

Ser

Artificial Sequence

Tyr

Thr

360

Ala

Lys

Ser

Phe

Leu

440

His

Gly

Cys

Leu

Phe

520

Met

Lys

Ser

Phe Phe Gly Met Ala Ser

345

Trp

Asn

Thr

Gly

val

425

Leu

Asp

val

Tyr

Leu

505

Pro

Thr

Thr

Lys

Phe

Ser

Ile

val

410

Leu

Ala

Gly

Phe

Phe

490

Gln

Pro

Met

Leu

Leu

Gln

Thr

395

Cys

Ala

Gly

Thr

Ser

475

Tyr

Thr

Met

Ile

GlIn

Glu

Ala

Tyr

380

Ile

TYr

Pro

Phe

Lys

460

val

Glu

Cys

Ser

val

540

ser

Thr

Page 48

Ala

365

Phe

Leu

val

Leu

val

445

Thr

Leu

Gln

Lys

Pro

525

Gly

Trp

Ala

350

Gly

His

Ala

Gly

Phe

430

Ser

Glu

Tyr

Ala

Ser

510

Asp

Ile

Arg

val

335

Ser

Met

Leu

Met

Leu

415

val

Leu

Lys

Thr

Phe

495

Tyr

Phe

Thr

Arg

Ile

Lys

Ala

Gly

Ser

Tyr

Phe

Leu

val

480

Arg

Ala

Thr

Thr

Phe
560



<220>
<223>

<400>

Met Arg Asp Pro
1

Ala

Gln

Cys

Thr

65

Leu

Glu

Leu

Gln

Thr

Leu

ser

Leu

225

Gly

Leu

Pro

Gln

50

Ile

Glu

Leu

Asp

Gly

Leu

Gly

Ala

Pro

Cys

210

Gly

Leu

val

Tyr

35

Pro

Leu

val

Arg

GIn

115

cys

Arg

Gln

Tyr

Pro

195

Pro

Glu

Met

Leu

20

His

Ile

Pro

His

Phe

100

Ala

Glu

Cys

Asn

Pro

180

Gly

Arg

Arg

Tyr

2293 051PCO4revisedsequencelisting ascii

extracellular domain

51

Gly Ala Ala
5

Ala

Gly

Ser

Asn

Gln

85

Phe

Ile

Ala

Glu

Thr

165

Thr

Ala

Glin

ASp

Phe
245

Leu

Glu

Ile

Leu

70

Phe

Leu

Pro

Leu

Asn

150

Ser

Ala

Ser

Leu

Cys

230

Lys

Leu

Lys

Pro

55

Leu

Tyr

cys

Pro

Met

135

Phe

Asp

Pro

Asp

Glu

(ECD) of FzD7

Ala

Gly

Gly

40

Leu

Gly

Pro

Ser

120

Asn

Pro

Gly

Tyr

Ala

Glu

Pro

Ala

25

Ile

Cys

His

Leu

Met

105

Arg

Lys

val

Ser

Leu

185

Arg

Pro

Pro

Glu

Leu

10

Leu

Ser

Thr

Thr

val

90

Tyr

ser

Phe

His

Gly

Pro

Gly

Pro

Cys

Arg
250

ser

ser

val

Asp

Asn

75

Lys

Ala

Leu

Gly

Asp

Arg

TYyr

Glu

235

Arg

Ser

Ala

Pro

Ile

60

Gln

val

Pro

cys

Phe

140

Ala

Pro

Leu

Pro

Leu

220

Pro

Phe

Page 49

Leu

Gly

Asp

45

Ala

Glu

Gln

val

Glu

125

Gln

Gly

Gly

Pro

Ala

205

Gly

Gly

Ala

Gly
Ala
30

His
Tyr
Asp
Cys
Cys
110
Arg
Trp
Glu
Gly
Phe
190
Phe
Tyr

Arg

Arg

Leu

15

Gly

Gly

Asn

Ala

Ser

95

Thr

Ala

Pro

Ile

Gly

Thr

Pro

Arg

Ala

Leu
255

Cys

Ala

Phe

Gly
80
Pro

val

Arg

Cys

160

Pro

Ala

Phe

Phe

Asn
240



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

<220>
<223>

<400>

52
139
PRT

52
Ala GIn Pro
1

Gln

Phe Cys

Ile
35

GIn Thr

Gly Leu Glu

50

Pro Glu

65

Leu

val Leu Asp

Arg GIn Gly

Glu Leu

115

Arg

val
130

Cys Gly

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

<220>
<223> Huma

<400> 53
atgcgggacc

53
1725
DNA

gcgctgetogg
atctcegtge
gcctacaacc
ctcgaggtge
ttcttatget

2293 051PCO4revisedsequencelisting ascii

Tyr His
5

Pro Ile

20

Se

Leu Pro As

val His GI

Ph
70

Arg Phe

Ala 11

85

Gln

Cys Glu Al

Arg Cys GI

GIn Asn Th

n FzD7

ccggcgegge
gcgcactgtc
cggaccacgg
agaccatcct
accagttcta

ccatgtatgc

Gly Glu

Artificial Sequence

Human FzD7 Fri domain

Lys

r Ile Pro

n Leu Leu

40

n Phe
55

Tyr
e Leu Cys
e Pro Pro
a Leu

Met

Phe
120

u Asn

r Ser
135

Asp

Artificial sequence

cgctcecgett
cgcgggegec
cttctgccag
gcccaacctg
cccgetggty
gcecegtgtge

Ile Ser
10

Gly

Leu Thr

25

Cys

Gly His Thr

Pro Leu Vval

Ser Met Tyr

75

Cys Arg Ser

90

Asn Phe

105

Lys

Pro val His

Gly ser Gly

tcgteectgg
ggggcgcagce
cccatctcca
ctgggccaca
aaggtgcagt

accgtgcetceg

val Pro Asp

Ala
30

Asp Ile

Gin Glu

45

Asn

val G1n

Pro val

Leu Cys Glu

Gln
110

Gly Phe

Ala
125

Gly Gly

gcctetgtgce
cgtaccacgg
tceccgetgtg
cgaaccaaga
gttctccecga

atcaggccat

Page 50

His
15

Gly
Tyr Asn
Asp Ala
ser

Ccys

Thr
80

Cys

Arg Ala

95

Trp Pro

Glu Ile

cctggtgcetg
agagaagggc
cacggacatc
ggacgcgggce
actccgettt

cccgeegtgt

60
120
180
240
300
360



cgttctctgt
cagtggcecg
gtgggccaga
accgcgecect
agggggcgtc
ggctaccgct
ggcctgatgt
tccgtgetgt
cgecttcaget
gtggcgcacyg
gacgatggct
atggtgctct
tggttcctgg
ttccacctgg
caggtagacg
ctgcggggct
ctggcegget
accgagaagc
cccgecacca
cgcacctgge
ccgeecatga
ggcatcacca
taccacagac
<210>
<211>
<212>
<213>

<220>
<223>

<400>

54
694
PRT

54

2293 051PCO4revisedsequencelisting ascii

gcgagegcegce
agcggcetgeg
acacgtcgga
acctgeccgga
ccgcctfccc
tcctgggtga
actttaagga
gctgcgecte
acccagagcyg
tggccggcett
accgcacggt
acttcttcgg
cggccggcat‘
ccgegtggge
gggacctgct
tcgtgetggce
tcgtgtcect
tggagaagct
tcgtecctgge
tcctgcagac
gccccgactt
ctggcttctg

ttagccacag

Human FzD8

ccgccaggge
ctgcgagaac
cggctccggg
cctgeecttce
cttctcatge
gcgcgattgt
ggaggagagg
gacgctcttt
gcccatcatc
ccttctagag
ggcgcaggge
catggccagce
gaagtggggc
cgtgcecgec
gagcggggtg
gcctetgtte
cttccgtatc
catggtgcge
ctgctacttc
gtgcaagagc
caccgtcttc

gatctggtcg
cagcaagggg

Artificial Sequence

tgcgaggcegce
ttcceggtge
ggcccaggeg
accgcgcetge
cccegteage
ggcgecccgt
cgcttegeec
accgttctca
ttcctgtegy
gaccgcgcecg
accaagaagg
tccatctggt
cacgaggccea
gtcaagacca
tgctacgtty
gtctacctct
cgcaccatca
atcggegtct
tacgagcagg
tatgccgtge
atgatcaagt

ggcaagaccc

gagactgcgg

tcatgaacaa
acggtgcggg
gcggecccac
c€cecegggggc
tcaaggtgcc
gcgaaccggg
gcctctgggt
cctacctggt
gctgctactt
tgtgcgtgga
agggctgceac
gggtcattct
tcgaggccaa
tcactatcct
gcctctecag
tcataggcac
tgaaacacga
tcagcgtgct
ccttccgega
cctgecegec
acctgatgac
tgcagtcgtg
tatga

gttcggcettce
cgagatctgce
tgcctacect
ctcagatggce
cccgtacctg
ccgtgccaac
gggcgtgtgg
ggacatgcgg
catggtggcc
gcgcttcteg
catcctettce
gtctctcact
ctcgcagtac
ggccatgggce
tgtggacgcg
gtccttcttg
cggcaccaag
ctacacagtg
gcactgggag
cggccacttc
catgatcgtc

gcgeegette

Met Glu Trp Gly Tyr Leu Leu Glu val Thr Ser Leu Leu Ala Ala Leu
1 5 0

Ala Leu Leu GIn Arg Ser Sser G]

Leu Ala Cys GIn Glu Ile Thr val Pro Leu C

35

20

40

Page 51

15

y Ala Ala Ala Ala Ser Ala Lys Glu
25 30

yS Lys 2gy Ile Gly Tyr

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1725



Asn

Ala

65

Ser

Leu

Arg

Trp

145

Pro

Pro

Arg

Ala

Ala

225

val

Ile

Glu

Phe

Arg
305

Tyr

50

Gly

Pro

Glu

Ala

Pro

130

Thr

Ser

Ser

Gly

Arg

Ala

Ser

Ala

Arg

val

290

Phe

Thr

Leu

Asp

Asp

Asp

Leu

Pro

Gly

Pro

Ser

ASn

Ala

275

Ser

Lys

Tyr

Glu

Leu

Tyr

100

Ala

Arg

Cys

Pro

Ser

180

Gly

Gly

Ccys

Glu

Cys

260

Phe

Thr

Tyr

Met

val

Lys

Lys

Gly

Met

Met

Arg

Gly

Glu

245

Ala

Thr

Phe

Pro

2293 051PCO4revisedsequencelisting

Pro Asn GIn Phe Asn His ggp Thr Gln

His

70

Phe

Lys

Cys

Arg

Arg

His

Gly

Gly

Pro

230

His

Leu

val

Ala

Glu
310

Gln

Phe

Pro

Ala

135

Tyr

Leu

Gly

Gly

Pro

Pro

Phe

Thr

295

Arg

Phe

Leu

Leu

Pro

120

Asp

Asn

Pro

Arg

Gly

Gly

Cys

Leu

Cys

Trp

val

Pro

Trp

Cys

Pro

105

Leu

Arg

Arg

Pro

Pro

185

Gly

Lys

Gln

Tyr

His

265

Ile

ser

Ile

Pro

Ser

90

Pro

Met

Leu

Thr

Pro

170

Pro

Gly

Ala

Cys

Asn

250

Asn

Gly

Thr

Ile

Leu

75

Met

Cys

Arg

Pro

155

Pro

Gly

Asp

Arg

Arg

Arg

Pro

Leu

Phe

Phe
315

val

Tyr

Arg

Gln

Glu

140

Leu

Pro

Ala

Ala

Pro

220

Ala

val

Phe

Trp

Leu

300

Leu

Page 52

Glu

Thr

Ser

Tyr

125

Gln

Thr

Gly

Arg

Ala

205

Pro

Pro

Lys

Phe

Ser

285

Ile

Ser

Ile

Pro

val

110

Gly

Gly

Thr

Glu

Pro

190

Ala

Gly

Met

Thr

Ser

270

val

Asp

Ala

ascii

Asp

GlIn

Ile

95

cys

Phe

Asn

Ala

Gln

175

Pro

Pro

Gly

val

Gly

Gln

Leu

Met

Cys

Glu
Cys

80

cys

Ala

Pro

Ala

160

Pro

His

Pro

Gly

Ser

240

Asp

Cys

Tyr
320




Leu Phe val
Lys val Ala
Ala Gly Gly

355

Gly Pro Gly
370

His val Arg
385

Leu Leu val
Leu Ser Leu

Ala ITe Ala
435

Pro Ser val
450

Asp Pro val
5

Leu Arg Gly

Thr Met Phe

val Ile Lys

Leu Met ITe

530

Ala val val
545

Trp Glu Ala

GIn Ala Arg

ser

Cys

340

Ala

Gly

Tyr

Tyr

Thr

420

Gly

Lys

Ala

Phe

Leu

500

Gln

Arg

val

Thr

Arg
580

val

325

Ser

Ala

Arg

Glu

Phe

405

Trp

Tyr

Ser

Gly

val

485

Leu

Gln

Leu

Ala

His

565

Pro

2293 051PCO4revisedsequencelisting

Gly Tyr Leu val

Gly

Ala

Gly

Thr

390

Phe

Phe

Ser

Ile

Ile

470

Leu

Ala

Asp

Gly

Cys

550

Asn

Asp

Gly

Gly

Glu

375

Thr

Gly

Leu

Gln

Ala

455

Cys

Ala

Gly

Gly

Leu

535

Leu

Cys

TYyr

Ala

Ala

360

TYyr

Gly

Met

Ala

Tyr

440

val

Tyr

Pro

Phe

Pro

520

Phe

Phe

Pro

Ala

Pro

345

Gly

Glu

Pro

Ala

Ala

425

Phe

Leu

val

Leu

val

505

Thr

Thr

Tyr

Cys

val
585

Arg Leu val Ala Gly

330

Gly

Ala

Glu

Ala

Ser

410

Gly

His

Ala

Gly

val

490

Ser

Lys

val

Glu

Leu
570

Ala

Ala

Leu

Leu

395

Ser

Met

Leu

Leu

Asn

475

Ile

Leu

Thr

Leu

Gln

555

Arg

Gly

Gly

Gly

Cys

Ile

Lys

Ala

Ser

460

Gln

Tyr

Phe

His

Tyr

540

His

Asp

Phe Met Leu

Page 53

Gly

Ala

365

Ala

Thr

Trp

Trp

Ala

445

ser

Ser

Leu

Arg

Lys

Thr

Asn

Leu

Lys

Ala
350
Gly
val
val
Trp
Gly
4

Trp
val
Leu
Phe
ITe
510
Leu
val
Arg

Gln

Tyr
590

ascii

His

335

Gly

Ala

Glu

val

val

415

Asn

Leu

Asp

Asp

Ile

495

Arg

Glu

Pro

Pro

Pro

575

Phe

Glu

Gly

Gly

Phe

400

Glu

val

Gly

Asn

480

Gly

Ser

Lys

Ala

Arg

560

Asp

Met



Cys

Thr

Lys

Gly

Gly

Leu

Met

Leu

Leu

610

Gly

Gly

Pro

Thr

Pro
690

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

<220>
<223>

<400>

val

595

Glu

Ala

Gly

Gly

55
277
PRT

val

Ser

Ala

Pro

Gly

660

Arg

Ser

Gly

Trp

val

ser

Gln

2293 051PCO4revisedsequencelisting ascii

ITe Thr ser Gly val Trp val

Arg

Gly

Gly

Gly

val

Ser

615

Gly

Gly

Gly

Thr

Artificial Sequence

extracellular domain

55

Met Glu Trp Gly Tyr Leu Leu
1 5

Ala

Leu

Asn

Ala

65

Ser

Leu

Arg

Leu

Ala

Tyr

50

Gly

Pro

Glu

Ala

Leu

cys

Thr

Leu

Asp

Asp

Lys

Gln

20

Gln

Tyr

Glu

Leu

Tyr

100

Ala

Arg

Glu

Met

val

Lys

Lys

Gly

Ser

Ile

Pro

His

70

Phe

Lys

Cys

Ser

Thr

Asn

55

Gln

Phe

Pro

Ala

600

Leu

Gly

Gly

Ser

Ala
680

Cys

Ala

Gly

Leu

665

Ser

Thr Arg

Gly Ala
635

Gly Gly

650

Tyr Ser

Ser val

(ECD) of FzD8

Glu

Gly

val

40

GlIn

Phe

Leu

Leu

Pro

val

Ala

25

Pro

Phe

Trp

Cys

Pro

105

Leu

Thr ser
10

Ala Ala

Leu Cys

Asn His

Pro Leu

75

Ser Met
90

Pro Cys

Met Arg

Cys

620

Thr

Pro

Asp

Ser

Leu

Ala

Lys

Asp

60

val

Tyr

Arg

GlIn

Page 54

Trp Ser Gly Lys
605

cys

Ala

Gly

val

Tyr
685

Leu

Ser

Gly

45

Thr

Glu

Thr

Ser

Tyr

Trp Ala Ser

Ala
Gly
Ser
670

Pro

Ala

Ala

30

Ile

Gln

Ile

Pro

val

110

Gly

Gly

Lys

Ala
15

Lys
Gly
Asp
Gln
Ile
95

Cys

Phe

Gly
640
Gly

Gly

Gln

Leu

Cys
80
Cys

Glu

Ala



Trp

145

Pro

Pro

Arg

Ala

Ala

225

val

Ile

Glu

Pro

130

Thr

Ser

Ser

Gly

Arg

Ala

Ser

Ala

Arg

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

<220>
<223>

<400>

115

Asp

Leu

Pro

Gly

Gly

Gly

Pro

Ser

AsSn

Ala
275

56
131
PRT
Artificial Sequence

Arg

Cys

Pro

Ser

180

Gly

Gly

cys

Glu

Cys

260

Phe

Met

Met

Arg

Gly

Glu

Arg

245

Ala

Thr

2293 051PCO4revisedsequencelisting
120 125

Arg Cys
135

Asp Tyr

150

Arg Leu

His Gly

Gly Gly

Gly Gly

Pro Gly

230

His Pro

Leu Pro

Human FzD8 Fri domain

56

Asp Arg Leu Pro

Asn

Pro

Arg

Gly

200

Gly

Cys

Leu

Cys

Ala Ser Ala Lys Glu Leu Ala Cys
1 5

Lys Gly Ile Ggy Tyr Asn Tyr Thr
2

Asp Thr GIn Asp Glu Ala Gly
35

Leu
40

val Glu ITe Gin Cys Ser Pro Asp
55

Arg

Pro

Pro

185

Gly

Lys

Gln

Tyr

His
265

Gln
TYyr
25

Glu

Leu

Thr Asp
155

Pro Pro

170

Pro Gly

Gly Asp

Ala Arg

Cys Arg

Asn Arg

250

Asn Pro

Glu Ile
10
Met Pro

val His

Lys phe

Glu GIn Gly
140

Leu Thr Thr
Pro Gly Glu

Ala Arg Pro
190

Ala Ala Ala
205

Pro Pro Gly
220

Ala Pro Met
val Lys Thr

Phe Phe ser
270

Thr val Pro

Asn GIn Phe
30

Gln Phe Trp
45

Phe Leu Cys
60

Page 55

ascii

Asn

Ala

Gln

175

Pro

Pro

Gly

val

Gly

Gln

Leu
15
Asn

Pro

Ser

Pro

Ala

160

Pro

His

Pro

Gly

Ser

240

Gln

Asp

Cys

His

Leu

Met



Tyr Thr Pro

65

Arg Ser val

GIn Tyr

Glu GIn Gly

115

Thr Thr

130

Leu

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

<220>
<223> Huma

<400> 57
atggagtggg

cgctctageg

57
2085
DNA

ccgctgtgta
acgcaagacg
tcgeccgatce
aagaagccgce
ctcatgcgece
caaggcaacc
cccageccgce
ggccacggcc
ggcggggacyg
cctggeggeg
gtgtccagcg
gcgctgeect
atcggectgt
atcgacatgg
ctcttegtgt
agcggtggcg
ggcgceggegg

2293 051PCO4revisedsequencelisting ascii

ITe Cys Leu Glu Asp Tyr Lys Lgs Pro Leu Pro Pro Cys
70 7

Cys Glu Arg Ala Lys Ala Gly Cys Ala Pro Leu
85 90

105

Gly Phe Ala Trp Pro Asp Arg Met Arg Cys Asp Arg
100 110

80
Met Arg
95

Leu Pro

Asn Pro Asp Thr Leu Cys Met Asp Tyr Asn Arg Thr Asp
120 125

n FzD8

gttacctgtt
gcgctgegge
agggcatcgg

aggcgggect
tcaagttctt

tgccgeectg
agtacggctt
ctgacacgct
cgcgeegect
gccegeeggg
cggcggcgece
gcgeggetec
agcgccaccc
gccacaaccc
ggtcggtgct
agcgcttcaa
cggtgggcta
cgccgggege
gcgcgggcege

Artificial Sequence

ggaagtgacc
cgceteggec
ctacaactac
ggaggtgcac
cctgtgcage
ccgctcggtg
cgcctggecc
gtgcatggac
gcecgeegeeg
ggccaggecc
cccagctege
ctgcgagecc
gctctacaac
ctttttcage
ctgcttcgtg
gtacccggag
cctagtgege
ggggggcgcet
gggcggeccg

tcgctgetgy
aaggagctgg
acctacatgc
cagttctggc
atgtacacgc
tgcgagcgeg
gaccgcatgce
tacaaccgca
ccgeecggeg
ccgcaccgceg
ggcggcggeg
gggtgccagt
cgcgtcaaga
caggacgagc
tccacctteg
cggcccatta
ctggtggcgg
gg9g9g99cgcgg
ggcgggcegeg

ccgeettgge
catgccaaga
ccaatcagtt
cgctggtgga
ccatctgect
ccaaggccgg
gctgcgaccy
ccgacctaac
agcagccgece
gaggcggcag
gtggcgggaa
gccgegegee
caggccagat
gcgecttcac
ccaccgtctce
tcttectctce
gccacgagaa
gcggcgeggce
gcgagtacga

Page 56

gctgctgeag
gatcaccgtg
caaccacgac
gatccagtgce
agaggactac
ctgcgegecy
gctgcecgag
caccgccgeg
ttcgggcage
gggcggtggce
ggcgcggcecc
tatggtgagce
cgctaactgc
cgtcttctgg
caccttecctt
ggcctgctac
ggtggcgtgce
g9cgggcgeyg
ggagctgggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



gcggtggagce
ttgctggtct
tggttcctgg
ttccacctgg
tcggtggacg
ctgcgeggcet
ctggcecggcet
accaagacgc
accgtgcecg
tgggaggcca
cccgactacg
ggcgtgtggyg
tgctgggeca
ggcggegggc
ggcgggggct
agctcegtgt

<210> 58

<211> 591
<212> PRT
<213> Arti

<220>
<223> Huma

<400> 58

Met Ala val

1

Ala Ala Gly

Gly Arg Gly
35

Gly Ile Gly

50

Ser GIn Gly
65

Gln Tyr Gly

Ala Pro Met

2293 051PCO4revisedsequencelisting ascii
agcacgtgcg ctacgagacc accggccccg cgctgtgcac cgtggtctte

acttcttcgg catggccagc tccatctggt

cggccggtat gaagtggggc aacgaagcca

ccgcgtgget tgtgcccage gtcaagtcca

gcgacccggt ggcgggecatc tgctacgtgg

tcgtgetgge geccgetggte atctacctct

tcgtgtccct gtteccgcate cgctcggtca

acaagctgga gaagctgatyg atccgectgg

ccgeggtggt ggtcgectge ctcttctacg

cgcacaactg cccgtgectg cgggacctge

ccgtcttcat gctcaagtac ttcatgtgec

tctggtccgg caagacgctg gagtcctgge

gcaagggcge cgcggtgggce gggggcgegg
€999999cgg €ggcggcggy ggacccggceg

ccctctacag cgacgtcagc actggcctga

cttatccaaa gcagatgcca ttgtcccagg

ficial Sequence

n FzD9

Ala Pro Leu Arg Gly Ala Leu
5 10

Gly Ala Ala Leu Glu Ile Gly
20 25

Ala Ala Pro Cys GIn Ala val
40

Tyr Asn Leu Thr Arg Met Pro
55

Glu Ala 9ga Ala Glu Leu Ala

Cys His Ser His Leu Arg Phe
85 90

Leu

Arg

Glu

Asn

Glu

75

Phe

gggtgatctt gtcgctcaca
tcgececggeta ctcgecagtac
tcgeggtget ggcgctcage
gcaaccagag cctggacaac
tcatcggcac catgttcctg
tcaagcaaca ggacggcccc
gcectgttcac cgtgctctac
agcagcacaa ccgcccgege
agcccgacca ggcacgcagg
tagtggtggg catcacctcg
gcteccectgtg caccegetge
gcgcecacgge cgeggggggt
gcggcggggg gccgggeggce
cgtggcggtc gggcacggceg
tctga

Leu Trp Gln Leu Leu
15

Phe Asp Pro Glu Arg
30

Ile Pro Met Cys Arg
45

Leu Leu Gly His Thr
60

Phe Ala Pro Leu val
‘ 80

Leu Cys Ser Leu Tyr
95

Cys Thr Asp GIn val Ser Thr Pro Ile Pro Ala Cys Arg
Page 57

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2085



Pro

Phe

Pro

Ser

Arg

Arg

225

Leu

Pro

Cys

Ala

Gln

305

Tyr

Thr

Ala

Lys

Met

Asn

130

Asn

Gly

Arg

Gly

Ser

210

Arg

Cys

His

Tyr

Gln

290

Glu

Tyr

Trp

His

Thr

Cys

Phe

Asp

Pro

Pro

Thr

195

Cys

ASp

Phe

Arg

Asn

275

Ser

Gly

Phe

Phe

Gly

Ile

100

Glu

Gly

Pro

Ala

Ala

180

Cys

Ala

Lys

Phe

Phe

260

val

val

Leu

Gly

Leu

340

Ser

val

Glin

Trp

His

Glu

165

Arg

Glu

Pro

Asp

Ser

245

Gln

Tyr

Ala

Glu

Met

325

Ala

Tyr

Ile

2293 051PCO4revisedsequencelisting

105

Ala Arg Leu Arg Cys Ala Pro
120

Pro

Ala

150

Pro

Pro

Asn

Arg

Phe

230

Thr

Tyr

Ser

Cys

Asn

310

Ala

Ala

Phe

Leu

Asp

135

Leu

His

Pro

Pro

Cys

215

Ala

Ala

Pro

Leu

Asp

295

Thr

Ser

Gly

His

Thr

ser

Cys

Lys

Gly

Glu

200

Gly

Leu

Phe

Glu

Ala

280

Gln

Gly

ser

Lys

Met

360

Leu

Leu

Met

Gly

Lys

Pro

val

Thr

Arg

Phe

Glu

Cys

Leu

Arg

Asp

Glu

Leu

170

Leu

Phe

Gly

Trp

val

250

Pro

Leu

Ala

Thr

Trp

Trp

Ala

Cys

Ala

155

Gly

Gly

Gln

val

Met

235

Leu

Ile

Ile

Gly

Leu

315

Trp

Gly

Trp

Ala

140

Pro

Met

Pro

Tyr

Glu

220

Ala

Thr

Ile

Arg

Ala

300

val

val

His

Gly

Lys val Ala
Page 58

Ile

125

Arg

Glu

Leu

Gly

val

205

val

val

Phe

Phe

Ala

285

Leu

Phe

val

Glu

Leu

365

Gly

110

Met

Leu

Asn

Pro

Ala

190

Glu

Phe

Trp

Leu

Leu

270

val

Tyr

Leu

Leu

Ala

350

Pro

ASp

ascii

Glu

Pro

Ala

val

175

Gly

Lys

Trp

Ser

Leu

255

ser

Ala

val

Leu

Thr

335

Ile

Ala

Glu

Gln

Thr

Thr

160

Ala

Gly

Ser

Ser

Ala

240

Glu

Met

Gly

Leu

320

Leu

Glu

Leu

Leu



Thr

385

Phe

Leu

Thr

Gly

Cys

Lys

Trp

Ile

545

Tyr

His

370

Gly

val

Leu

Gly

val

450

Tyr

Glu

Ser

Ile

Ser

530

Ala

Gly

Met

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

<220>
<223>

<400>

Leu

Leu

Thr

Gly

Phe

val

Gln

Leu

Phe

515

Ser

Ala

Arg

Thr

59
230
PRT

cys

val

Gly

Thr

Ser

Tyr

Pro

Pro

500

Met

Lys

Gly

Gly

Lys

Tyr

Pro

405

Phe

Asn

Ile

Glu

Cys

485

Gly

ser

Thr

Arg

Thr

565

Thr

2293 OSlPC04revisedsequ%gﬁfiisting

val

390

Leu

val

Thr

Leu

Arg

470

Ala

Gly

Leu

Phe

Ala

550

His

Asp

375

Ala

ser

Ala

Glu

Tyr

455

Leu

Ala

Ser

val

Gln

535

Arg

Cys

Pro

Artificial Sequence

extracellular domain

59

Met Ala val Ala Pro Leu Arg
1 5

Ser

Gly

Leu

Asnh

Ala

val

val

520

Thr

Ala

His

Ser

Thr

Tyr

Phe

425

Leu

val

Met

Ala

Pro

505

Gly

Trp

Lys

Tyr

Leu
585

Asp Ala Ala Ala Leu

Leu

410

His

Glu

Pro

Asp

Gly

490

Thr

Ile

Gln

Ala

395

val

Ile

Lys

Ala

Phe

475

Pro

val

Thr

Ser

Cys

555

Ala

Asn

(ECD) of FzD9

Leu

Arg

Leu

Thr

460

Trp

Gly

Ala

ser

Leu

540

Arg

Pro

Pro

Gly

Lys

Met

445

Cys

Arg

Gly

val

Gly

Cys

Ala

Thr

Thr

Ser

Ile

430

val

val

Leu

Arg

Phe

510

val

Tyr

Pro

val

His
590

ascii

Thr Gly
400

Ser Phe
415

Met Lys

Lys Ile

ITe val

Arg Ala

480

Arg Asp

Met Leu

Trp val

Arg Lys

Gly ser

560

val Leu
575

Leu

Gly Ala Leu Leu Leu Trp GIn Leu Leu
10 15

Page 59



Ala

Gly

Gly

Ser

65

Gln

Ala

Pro

Phe

Pro

Ser

Arg

Ala

Arg

Ile

50

Gln

Tyr

Pro

Met

ASn

130

ASn

Gly

Arg

Gly

Ser
210

Gly

Gly

35

Gly

Gly

Gly

Met

Cys

115

Phe

Asp

Pro

Pro

Thr

195

Cys

Arg Arg Asp
225

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

<220>
<223>

<400>

60
137
PRT

Gly

20

Ala

Tyr

Glu

Cys

Cys

100

Glu

Gly

Pro

Ala

Ala

180

Cys

Ala

Lys

Ala

Ala

Asn

Ala

His

85

Thr

Gln

Trp

His

Glu

165

Arg

Glu

Pro

ASp

2293 051PC0O4revisedsequencelisting

Ala Leu Glu %}e Gly Arg Phe Asp

Pro

Leu

Ala

70

Ser

Asp

Ala

Pro

Ala

150

Pro

Pro

Asn

Arg

Phe
230

Cys

Thr

55

Ala

His

Gln

Arg

His

Pro

Pro

Cys
215

Artificial Sequence

Human FzD9 fri domain

60

Gln

40

Arg

Glu

Leu

val

Leu

120

ser

Cys

Lys

Gly

Glu

200

Gly

Ala

Met

Leu

Arg

Ser

105

Arg

Leu

Met

Gly

ASp

185

Lys

Pro

val

Pro

Ala

Phe

90

Thr

Cys

Asp

Glu

Leu

170

Leu

Phe

Gly

Glu

AsSn

Glu

75

Phe

Pro

Ala

Cys

Ala

Gly

Gly

Gln

val

Ile

Leu

60

Phe

Leu

Ile

Pro

Ala

140

Pro

Met

Pro

Tyr

Glu
220

Pro

45

Leu

Ala

Cys

Pro

Ile

125

Arg

Glu

Leu

Gly

val

205

val

Pro

30

Met

Gly

Pro

Ser

Ala

110

Met

Leu

Asn

Pro

Ala

190

Glu

Phe

ascii

Glu

Cys

His

Leu

Leu

95

Ccys

Glu

Pro

Ala

val

175

Gly

Lys

Trp

Arg

Arg

Thr

val

80

TYyr

Arg

Gln

Thr

Thr

160

Ala

Gly

Ser

Ser

Leu Glu ITe Gly Arg Phe Asp Pro Glu Arg Gly Arg Gly ala Ala Pro
pPage 60



Cys Gln Ala

Thr Met

35

Arg

Glu
50

Ala Leu

His Leu

65

Arg

Gln val ser

Arg Leu Arg

Leu
115

Asp Ser

Leu Cys Met

130

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

<220>
<223> Huma

<400> 61
atggccgtgg

gcggcactgg
gcggtggaga
ctgggccaca

61
1776
DNA

cagtacggct
accgaccagg
cgctgegege
cggctgecca
gccggeeccg
cgcecteecg
aagttccagt

gtgttctggt

val Glu 11

20

Pro Asn Le

Ala Glu Ph

Phe Phe Le

70

Thr Pro I1

85

Cys Ala pPr

100

Asp Cys Al

Glu Ala Pr

n Fzb9

cgcctetgeg
agatcggcecg
tccecatgtg
cgtcgcaggg
gccacagceca
tctcgacgec
ccatcatgga
cgcgcaacga
cggagcccca
gagacctggg
acgtggagaa

ccecggegega

e Pro Met

u Leu Gly

40

e Ala
55

Pro
u Cys Ser
e Pro Ala
o Ile

Met

Ley
120

a Arg

o Glu
135

Asn

Artificial Sequence

gggggcgctg
cttcgacccg

ccgcggeatc
cgaggcggcet
cctgegcette
cattcccgece
gcagttcaac
cccgeacgeg
caagggcctg
ccecgggcgeg
gagccgetcg

caaggacttc

Cys Arg Gly
25

His Thr ser

Leu val G1n

Ala
75

Leu Tyr

Cys Arg Pro

90

Glu GIn Phe

105

Pro Thr Arg

Ala

ctgctgtgge
gagcgegggce
ggctacaacc
gccgagetag
ttcctgtget
tgccggecca
ttcggetgge
ctgtgcatgg
ggcatgcetge
ggcggcagtg
tgcgcaccgce

gcgctggtet

2293 051PCO4revisedsequencelisting
10

Ile Gly Tyr
30

GIn Gly Glu

45

TYyr
60

Gly Cys

Pro Met Cys

Met Cys Glu

Asn Phe Gly

Asn Asp

125

Pro

agctgctgge
gcggggctgce
tgacccgcat
cggagttcgce
cgctctacge
tgtgcgagca
cggactcgct
aggcgcccga
ccgtggegec
gcacctgcga
gctgegggec
ggatggccgt

Page 61

ascii
15

Asn Leu

Ala Ala

His Ser

Thr Asp

80

Gln Ala

95

Trp Pro

His Ala

ggcgggcggce
gccgtgecag
gcccaacctg
gcecgetggtg
gcccatgtge
ggcgegectg
cgactgcgcec
gaacgccacg
gcggcecgeg
gaaccccgag
cggcgtcgag
gtggtcggeg

60
120
180
240
300
360
420
480
540
600
660
720



ctgtgcttct
cagtaccccg
ttcctgatcece
ctctacgtga
tactacttcg
gctgcecggga
gctgeectggg
ggtgatgagc
ttcgtgctgg
ttcgtggecc
ctggagaagc
tgcgtcatcg
acagagcagc
gggggctcgg
gggatcacca
tgctaccgea
tacggacgtg
acggacccct
<210>
<211>
<212>
<213>

<220>
<223>

<400>

62
581
PRT

Huma
62
Met GIn Arg
1

Ala

Ser Cys

GlIn
35

Lys Cys

Thr
50

Met Arg

Ala I1e GIn

65

Gly His Leu

2293 051pCO4revisedsequencelisting ascii

tctecaccge
agcgecccat
gtgcggtggce
tccaggaggg
gcatggccag
agaaatgggg
gcctgeccge
tgactgggct
tgccectctce
tcttccacat
tcatggtcaa
tttgctatgt
catgcgcagce
tgcccaccgt
gcggegtctg
agatagcagc
gcacgcactg

ctttggagaa

n FzD10

Pro Gly
5

Ala Ile

20

Pro Ile

Met Pro

Leu His

Arg Phe

Pro
Ser
Glu
Asn
Glu
7

Phe

cttcactgtg
catcttectc
cggagcgcag
cctggagaac
ctcgctctgg
ccacgaggcec
gctcaagacc
ttgctacgtg
tggctacctg
ccgcaagatc
gatcggggtc

ctacgaacgc

ggccgeggag
ggcggtcttce
ggtgtggagc
tggccgggec
ccactataag

cccCcacacac

Artificial Sequence

Arg Leu

Ser Met

Ile Pro

40

Leu
55

Met
Ala

Phe

Leu Cys

ctcaccttct
tccatgtgcet
agcgtggcect
acgggctgca
tgggtggtcc
atcgaggccc
atcgtcatcc
gccagcacgg
gtgctgggca
atgaagacgg
ttctccatcc
ctcaacatgg
cccggaggec
atgctcaaaa
tccaagactt
cgggccaagg
gctcccaccyg

ctctag

Leu val

10

Trp

Asp Met Glu

25

Met Cys Lys

Gly His Glu

val
75

Pro Leu

Ser Leu Tyr

tgctggagcec
acaacgtcta
gtgaccagga
cgctggtctt
tgacgctcac
acggcagcta
tgaccctgeg
atgcagcagc
gtagtttcct
gcggcaccaa
tctacacggt
acttctggeg
ggagggactg
ttttcatgtc
tccagacctg
cctgeegege

tggtcttgca

Leu Gln

Pro

Arg

Ile
45

Asp

Asn Gln

60

Glu Tyr

Ala Pro

Page 62

val Met
Gly Asp
30

Gly Tyr
Arg Glu
Gly Cys

Met Cys

ccaccgettce
ctcgetggec
ggcgggegeg
cctactgctc
ctggttcctg
tttccacatg
caaggtggcg
gctcacgggce
cctgaccggce
cacagagaag
gccegecace
ccttecgggec
ctcgctgeca
actggtggtg
gcagagcctg
cccegggage

catgactaag

Gly
15

Gly

Asn

Ala

His

80

Thr

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1776



Glu

Ala

Pro

Tyr

145

Gly

Ala

Asp

Pro

Arg

Ser

Arg

Tyr

Ala

Glu

305

Met

Ala

Tyr

Gln

Arg

Asp

Leu

Ser

Gin

Asn

Leu

210

Phe

Ser

Tyr

Ser

cys

290

ser

Ala

Ala

Phe

val

Leu

115

Ser

Cys

Gly

Glu

Pro

195

Cys

Ala

Ala

Pro

val

275

Asp

Thr

ser

Gly

His

Ser

100

Lys

Leu

Met

Leu

His

180

Gly

Thr

val

Phe

Glu

260

Gly

Arg

Gly

ser

85

Thr

Cys

Asp

Glu

Phe

165

Pro

Lys

Pro

val

Thr

245

Arg

Tyr

Asp

cys

Leu

325

Lys

Ala

2293 051PCO4revisedsequencelisting

Pro ITe Pro

Ser

Cys

Ala

150

Pro

Leu

Phe

Gly

Trp

val

Pro

Leu

Ser

Thr

310

Trp

Trp

Ala

Pro

Arg

135

Pro

Pro

Lys

His

val

215

Leu

Leu

Ile

Ile

Gly

Leu

Trp

Gly

Trp

Ile

120

Lys

Asn

Leu

Asp

His

200

Asp

Ala

Thr

Ile

Arg

280

Gln

val

val

His

Ala

90

Ala Cys Arg

105

Met

Leu

Asn

Phe

Gly

val

val

Ile

Phe

Phe

265

Leu

Leu

Phe

val

Glu

345

Ile

Glu

Pro

Gly

Arg

Gly

Glu

Tyr

Trp

Leu

250

Leu

Phe

Tyr

Leu

Leu

330

Ala

Gln

Asn

Ser

155

Pro

Pro

Lys

Trp

Ala

235

Ile

Ser

Ala

val

val

315

Thr

Ile

val

Phe

Asp

Gln

Gly

Ser

Ser

220

val

Asp

Met

Gly

Ile

300

Leu

Leu

Glu

Pro Ala val
Page 63

Met

Asn

125

Asn

Glu

Arg

Arg

Ala

205

Arg

Leu

Pro

Cys

Ala

Gln

Tyr

Thr

Ala

Lys

Asp

Pro

Pro

Gly

190

Ser

Glu

Cys

Ala

TYyr

Glu

Glu

Tyr

Trp

Asn

350

Thr

ascii

95

Glu

Lys

Pro

Thr

His

175

Gly

Cys

Asp

Phe

Arg

255

Cys

Ser

Gly

Phe

Phe

335

ser

Ile

Gln

Trp

Asn

Arg

Ser

Ccys

Ala

Lys

Phe

240

Phe

val

Ile

Leu

ser

Leu




Ile

Tyr

385

Pro

Phe

Asn

val

Glu

465

Cys

Ser

val

Gln

Ser

Leu

370

val

Leu

val

Thr

Leu

450

Arg

Lys

Ile

val

sSer

530

Lys

His

Pro

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

<220>
<223>

<400>

355

val

Gly

Ala

Ala

Asp

435

Tyr

Leu

Met

Pro

Trp

Pro

Pro

Thr

63
227
PRT

Met

ser

Cys

Leu

420

Lys

Thr

Asn

Asn

Ala

500

Ile

Gln

Ala

GlIn

Arg

Met

Tyr

405

Phe

Leu

val

Met

ASn

485

val

Thr

Gln

Ser

2293 051PCO4revisedsequence1;sting ascii
65

Arg

Asp

390

Leu

His

Glu

Pro

Asp

470

Gln

Glu

Ser

val

val

550

Thr

val

375

val

val

Ile

Lys

Ala

455

Tyr

Thr

Ile

Gly

Cys

535

Ile

His

Artificial Sequence

360

Ala Gly Asp Glu

Asn

ITe

Arg

Leu

440

Thr

Trp

Lys

Phe

Met

520

ser

Thr

His

Ala

Gly

Arg

Met

Cys

Lys

Thr

Met

505

Trp

Arg

Ser

Gly

Leu

Thr

410

val

val

val

Ile

Leu

490

val

Ile

Arg

Gly

Lys
570

Thr

395

ser

Met

Arg

Ile

Leu

475

Asp

Lys

Trp

Leu

Gly

Tyr

extracellular domain (ECD) of FzD10

63

Leu Thr Gly

380

Gly

Phe

Lys

Ile

Ala

460

Ala

Cys

Ile

Thr

Glu

Page 64

Phe

Ile

Thr

Gly

Cys

Ala

Leu

Phe

Ser

525

Lys

Tyr

Ile

val

Leu

Gly

Leu

Tyr

Gln

Met

Met

510

Lys

Lys

Lys

Pro

val

Leu

ser

415

Gly

Phe

Phe

His

Ala

495

Leu

Thr

Ser

Lys

Ala
575

Cys

Ile

400

Gly

Glu

Ser

Tyr

Lys

Ala

Leu

‘Leu

Arg

Ala
560

GlIn



Met Gln

ser Cys

Lys Cys

Met Thr
50

Ala Ile
65

Gly His

Glu G1In

Ala Arg

Pro Asp
130

Tyr Leu
145

Gly ser

Ala Gln

Asp Ash

Pro Leu
210

Arg Phe

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

<220>
<223>

Arg

Ala

Gln

35

Arg

Gln

Leu

val

Leu

115

Ser

cys

Gly

Glu

Pro

195

Cys

Ala

64
134
PRT

Pro

Ala

20

Pro

Met

Leu

Arg

ser

100

Lys

Leu

Met

Leu

His

180

Gly

Thr

Gly
5
ITe
Ile
Pro
His
Phe
85
Thr
Cys
Asp
Glu
Phe
165
Pro

Lys

Pro

2293 051Pc04revisedsequencelisting ascii

Pro Arg Leu Trp Leu val Leu Gln val Met Gly
15

Ser

Glu

Asn

Glu

70

Phe

Pro

Ser

Cys

Ala

150

Pro

L.eu

Phe

Gly

Ser

Ile

Leu

55

Phe

Leu

Ile

Pro

Arg

Pro

Pro

Lys

His

val
215

Artificial Sequence

Met

Pro

40

Met

Ala

Cys

Pro

Ile

120

Lys

Asn

Leu

ASp

His

200

Asp

Human FzD10 fri domain

Asp

25

Met

Gly

Pro

Ser

Ala

105

Met

Leu

Asn

Phe

val

10

Met

Cys

His

Leu

Leu

90

Cys

Glu

Pro

Gly

Gly

Glu

Tyr

Glu

Lys

Glu

val

75

Tyr

Arg

Gln

Asn

Ser

155

Pro

Pro

Lys

Trp

Arg

Asp

Asn

60

Glu

Ala

val

Phe

Lys

140

Asp

GlIn

Gly

Ser

ser
220

Page 65

Pro

Ile

45

Gln

Tyr

Pro

Met

Asn

125

Asn

Glu

Arg

Arg

Ala

205

Arg

Gly Asp
30

Gly Tyr
Arg Glu
Gly Cys
Met Cys

95
Cys Glu
110
Phe Lys
Asp Pro
Pro Thr
Pro His

175
Gly Gly

ser Cys

Glu Asp

Gly

Asn

Ala

His

80

Thr

Gln

Trp

AsSn

Arg

160

ser

Cys

Ala

Lys




2293 051PCO4revisedsequencelisting

Thr

Trp

<400> 64
ITe Ser Ser Met Asp Met Glu Arg Pro Gly Asp
1 5 10
ITe Glu ITle Pro Met Cys Lys Asp Ile Gly Tyr
20 25
Pro Asn Leu Met Gly His Glu Asn GIn Arg Glu
35 40
His Glu pPhe Ala Pro Leu val Glu Tyr Gly Cys
50 55
Phe Phe Leu Cys Ser Leu Tyr Ala Pro Met Cys
65 70 75
Thr Pro Ile Pro Ala Cys Arg val Met Cys Glu
85 90
Cys Ser Pro Ile Met Glu Gln Phe Asn Phe Lys
100 105
Asp Cys Arg Lys Leu Pro Asn Lys Asn Asp Pro
115 120
Glu Ala Pro Asn Asn Gly
130
<210> 65
<211> 1746
<212> DNA
<213> Artificial Sequence
<220>
<223> Human FzD10
<400> 65
atgcagcgcec cgggeecccg cctgtggetg gtectgeagg
atcagctcca tggacatgga gcgcccggge gacggcaaat
atgtgcaagg acatcggcta caacatgact cgtatgccca
cagcgcgagg cagccatcca gttgcacgag ttcgegeecge
ggccacctcc gettcttect gtgctcgetg tacgegecga
acccccatee ccgectgecg ggtcatgtge gagcaggecce
atggagcagt tcaacttcaa gtggcccgac tccctggact
aacgacccca actacctgtg catggaggcg cccaacaacg
ggctcgggee tgttcccgec getgttcecgg ccgeagegge
ccgctgaagg acgggggccc cgggcegegge ggetgegaca

Gly Lys Cys

Thr
30

Asn Met

Ala Ile

45

Ala

His His

60

Gly

Glu Gln

Gln Ala Arg

Pro
110

Asn Tyr

125

Leu

tgatgggctc
gccagcccat
acctgatggg
tggtggagta
tgtgcaccga
ggctcaagtg
gccggaaact
gctcggacga
cccacagegce

acccgggcaa

Page 66

ascii

Gln Pro
15

Arg Met

Gln Leu

Leu Arg

val Ser

80

Leu
95

Lys

Ser Leu

Cys Met

gtgcgecgcec
cgagatcccg
ccacgagaac
cggctgecac
gcaggtctct
ctccecgatt
ccccaacaag
gcccaccegg
gcaggagcac

gttccaccac

00
120
180
240
300
360
420
480
540
600



gtggagaaga
cgcgaggaca
tccagegect
cgccccatca
ctcttcgecg
caggagggac
atggccagct
aagtggggcec
atcccggegg
accggggtct
cccctggect
ttccacatcc
atggtgcgta
tgctactttt
tgcaaaatga
gtggagatct
tggatttgga
aagaagagcc
cagcatcccc

gtgtga

<210> 66
<211> 5
<212> PRT
<213>

<220>
<223>

<400> 66

2293 051PCO4revisedsequencelisting ascii

gcgegtegty
agcgcttege
tcaccgtgcet
tcttecctcte
gcgccgagag
tggagagcac
cgctgtggtg
acgaggccat
tgaagaccat
gctacgtggg
gctacctggt
ggagggtgat
tcgggetcett
acgaacgcct
acaaccagac
tcatggtgaa
cctccaagac
ggagaaaacc

agaaaactca

GlIn Tyr Gly Phe é1a
1

<210> 67
<211> 14
<212> PRT
<213>
<220>
<223>
<400> 67

GlIn Asp Glu Ala g1y Leu Glu val His GIn Phe Trp Pro Leu
1 10

cgcgeegetce
agtggtctgg
caccttectc
catgtgctac
catcgcctge
cggctgcacy
ggtggtecctc
cgaagccaac
cctgatcctg
cagcatggac
catcggcacg
gaagacgggc
ctctgtgcetg
caacatggat
taaaacgctg
gatctttatg
tctgcagtec
ggccagcgtg

ccacgggaaa

Artificial Sequence

Artificial Sequence

tgcacgcccg
ctggccatct
atcgacccgg
tgcgtctact
gaccgggaca
ctggtcttecc
acgctcacct
agcagctact
gtcatgcgca
gtcaacgcgce
tcctteatcece
ggcgagaaca
tacaccgtgc
tactggaaga
gactgcctga
ctgctggtgg
tggcagcagg
atcaccagcg

tatgagatcc

synthetic fragment of human frizzled

gcgtggacgt
gggcggtgct
cccgettecg
ccgtgggcta
gcggecaget
tggtcctcta
ggttcctggce
tccacctggce
gggtggcggg
tcaccggett
tctcgggett
cggacaagct
cggccacctg
tcctggegge
tggccgecte
tggggatcac
tgtgcageceg
gtgggattta

ctgecccagte

receptor

synthetic fragment of human frizzled receptor

Page 67

gtactggagc
gtgcttctte
ctaccccgag
cctcatcege
ctatgtcatc
ctacttcggce
cgccggcaag
agcctgggec
ggacgagctc
cgtgctcatt
cgtggcectg
ggagaagctc
tgtgatcgec
gcagcacaag
catccccgec
cagcgggatg
taggttaaag
caaaaaagcc

gcccacctge

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1746
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<210> 68

<211> 8

<212> PRT

<213> Artificial sequence

<220> _
<223> synthetic fragment of human frizzled receptor

<400> 68
Ala Gly Leu Glu val His GIn Phe
1 5

<210> 69

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic fragment of human frizzled receptor

<400> 69

Lys GIn Phe Tyr g?y Phe GIn Ala
1

<210> 70

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> conformational epitope of FzD8
<400> 70

Phe Pro Leu ITe Tyr Leu Met Trp Pro Asp Arg
1 5 10

<210> 71

<211> 17

<212> PRT

<213> Artificial sequence
<220>

<223> Tlight chain CDR1
<400> 71

Ser Gly Asp Lys Asn Leu Ile Gly Lys igr Lys Phe Tyr Ala val Ser
1 5 15

His

<210> 72

<211> 10

<212> PRT

<213> Artificial Sequence
<220>

<223> a light chain CDRrR2
Page 68




<400> 72

Glu Asp Lys Asp Ser Asn Arg Pro Ser Gly
1 5

<210> 73
<211> 14
<212> PRT
<213>
<220>
<223>
<400> 73

Ser Gln Ser Phe gyr Ala Gly Asn Asn Tgr Leu Ser Leu Glu
1 1

<210> 74
<211> 4
<212> PRT
<213>
<220>
<223>
<400> 74

2293 051PC0O4revisedsequencelisting ascii

Tyr Gly Phe Ala
1

<210> 75
<211> 25
<212> DNA
<213>
<220>
<223>
<400> 75

Artificial sequence

Tight chain CDR3

Artificial Sequence

fragment of FzD8

Artificial Sequence

synthetic primer

cgctctccaa ggcgccaagg agagg

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

<220>
<223>

<400> 76
atggcctggg

atcgagctga

76
696
DNA

tgctccggceg
gccectgtge
tccggeteca

gaggccgact

ccctgetget
cccagectec
acaacatcgg
tggtgatcta
actccggcaa

actactgcca

Artificial Sequence

gctgaccctg
ctcegtgtec
cagcttctac
cgacaagtcc
caccgccacc

gtcctacgece

10

ctgacacagg
gtggccectg
gtgcactggt
aaccggectt
ctgaccatct
aacaccctgt

Page 69

18R5 Tight chain of anti-FzD IgG antibodies

gcaccggctce
gccagaccgce
atcagcagaa
ccggeatccce
ccggcaccca

ccctggtgtt

ttgggccgac
ccggatctcc
acctggacag
tgagcggttc
ggccgaggac
tggcggcgga

25

60
120
180
240
300
360



acaaagctga
tcctecgagg
cctggegetg
acaaccaccc
acccctgagce

accgtggaaa

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

<220>
<223>

<400>

Gly Phe Thr phe ?er Ser Tyr Tyr Ile Thr
1

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

<220>
<223>

<400>

2293 051PCO4revisedsequencelisting ascii

77

10

PRT

Artificial Sequence

heavy chain CDR1
77

78

17

PRT

Artificial Sequence

heavy chain CDR2
78

ccgtgetggg ccagectaag
agctgcaggc caacaaggcc
tgactgtggc ttggaaggcc
cttccaagca gtccaacaac
agtggaagtc ccaccggtcec

agacagtggc acccaccgag

gccgetectt cecgtgaccct gttecctect
accctggtgt gecctgatctc cgacttctac
gactccteccc ctgtgaaggc cggcgtggag
aagtacgccg cctectecta cctgtcectg
tactcttgcec aggtgaccca cgagggctcc

tgctcc

10

Thr Ile Ser Tyr Ser Ser Ser Asn Thr Tgr Tyr Ala Asp Ser V%1 Lys
1 5 1 1

Gly

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

<220>
<223>

<400>

79

6

PRT

Artificial Sequence

heavy chain CDR3
79

Ser Ile val Phe Asp Tyr
1 5

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

<220>
<223>

<400>

80

11

PRT

Artificial Sequence

Tight chain ¢cDR1
80

Page 70

420
480
540
600
660
696
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Ser Gly Asp Ala Leu Gly Ash Arg Tyr val Tyr
1 5 10

<210> 81
<211> 2
<212> PRT
<213>
<220>
<223>
<400> 81
Ser Gly

1

<210> 82
<211> 11
<212> PRT
<213>
<220>
<223>
<400> 82

Artificial Sequence

Tight chain CDR2

Artificial sequence

Tight chain CDR3

Gly Ser Trp Asp Thr Arg Pro Tyr Pro 5%5 Tyr
1 5

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

<220>
<223>

<400> 83
atggcatggg

atagaactaa

83
696
DNA

tgctcgggag
gcacctgtat
agtggttcga
gaggctgact
acaaagttaa
tcatccgagg
cctggtgetg
acaacgactc
acccctgage

acggtcgaaa

<210> 84

cattattgct
ctcagccacc
acaatatagg
tagtaatcta
actccggcaa
actactgcca
ccgtgctggg
agctacaggc
taacggtagc
cttccaagca
agtggaagtc

agacagtagc

Artificial Sequence

acttactcta
ctctgttagc
aagtttctat
tgacaaaagt
cactgcaact
gagttacgca
ccagcctaag
caacaaggcc
gtggaaggcc
gtccaacaac
ccaccgttca

acctactgaa

ttgacgcaag
gttgcaccgg
gtacattggt
aaccgacctt
ttaactatat
aacactctgt
gccgeacctt
accttagtgt
gactcatcgc
aaatacgccg
tactcgtgcec

tgctca

18R4605 Tight chain of anti-FzD antibodies

gaacgggttc
gacagacggc
atcaacagaa
ccggaatacc
ctggaactca
ccctggtgtt
cggtgaccct
gcctaatctce
cggtgaaggc
cgtcctecta

aggtgacgca

Page 71

atgggcagac
acgtatatcg
acctggtcaa
tgagcgtttc
ggcggaggat
tggcggegga
attccctect
cgacttctat
cggtgtggag
cctgtcecta

cgagggttca

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



<211>
<212>
<213>

<220>
<223>

<400> 84
atggcatggg

atagaactaa

696
DNA

tgctcgggag
gcacctgtat
agtggttcga
gaggcggact
acaaagttaa
tcatccgagg
cctggtgcetyg
acaacgactc
acccctgagc
acggtcgaaa
<210>
<211>
<212>
<213>

<220>
<223>

<400>

85
115
PRT

85

Glu val G1n Leu ga1 Glu ser
1

Ser Leu Arg

Thr
35

Tyr Ile

Thr Ile

50

ser

Gly Arg

Gln Met

Ala Arg ser

2293 051PC04revisedsequencelisting ascii

cattattact
ctcagecgcec
acaatattgg
tagtaatata
actcgggcaa
actattgcca
ccgtgcetagg
agctacaggc
taacggtagc
cttccaagca
agtggaagtc

agacagtagc

44R24 heavy chain of

Leu Ser

20

Cy

Trp val Ar

Ser Tyr Se

Il
70

Phe Thr

Ser Le

85

Asn

Ile val Ph

Artificial Sequence

acttactcta
gtctgttage
ttctttctat
tgacaaaagt
cactgcaact
aagttacgca
ccagcctaag
gaacaaagcc
gtggaaggcg
gtccaacaac
gcaccgttca

acctacggaa

Artificial Sequence

s Ala Ala

Ala
40

g Gln

r Ser Ser

55

e Ser Arg

Ala

u Arg

e Asp Tyr

Gly Gly

Ser

25

Pro

Asn

Asp

Glu

Trp

cttacgcaag
gttgcaccgg
gtacattggt
aaccgtcctt
ttaactatat
aacactctat
gccgcacctt
accttagtgt
gactcatcgce
aaatacgcag
tactcgtgcece

tgctca

Gly Leu
10

Gly Phe
Gly Lys
Thr Tyr

Ser
75

Asn

Asp Thr

90

Gly Gln
Page 72

18R4805 Tight chain of anti-FzD antibodies

gaacgggttc
gacagacggc
atcaacagaa
cgggaatacc
ctggaacgca
ccttagtgtt
cggtgaccct
gcctaatcte
cggtgaaggce
cgagtagtta

aggttacgca

anti-FzZD antibodies

val GIn Pro

Thr Phe Ser

30

Gly Leu Glu

45

Tyr Ala

60

Asp

Lys Asn Thr

Ala val Tyr

Gly Thr Leu

atgggcagac
acgtatatcg
acctggtcaa
tgagtgtttc
ggcggaggat
tggtggagga
attccctect
agacttttat
cggtgtggag
cctgteccta

cgagggttca

Gly
15

Gly

Ser Tyr

Trp val

Ser val

Leu Tyr

80

Tyr
95

Cys

val Thr

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



val ser Ser

100

115
<210> 86
<211> 104
<212> PRT
<213> Artificial Sequence
<220> .
<223> 44R24 Tlight chain of anti-FzD antibodies
<400> 86
Asp ITe Glu Leu Thr Gln 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 Gln Gln Lys Pro Gly Gln Ala Pro val Leu val

35 40 45
Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn

50 55 60
Thr Leu Thr ITe Ser Gly Thr Gln Ala Glu Asp Glu Ala Asp
65 70 75
Cys Gly Ser Trp Asp Thr Arg Pro Tyr Pro Lys Tyr val Phe
85 90
Gly Thr Lys Leu Thr val Leu Gly
100

<210> 87
<211> 354
<212> DNA
<213> Artificial Sequence
<220>
<223> 18R5/18R8 heavy chain of -anti-FzD antibodies
<400> 87
gaggtgcagc tggtcgagtc tggcggcgga ctggtgcage ctggeggetc
tcetgegecg ceteecggett caccttctce cactacacce tgtcctgggt
ccagggaagg gactggagtg ggtctccgtg atctccggcg acggctecta
gccgactcecg tgaagggcecg gttcaccatc tcctccgaca actccaagaa
ctgcagatga actctctgag agccgaggac accgccgtgt actactgege
atcaagtacg tgttcgccaa ctggggccag ggcaccctgg tgaccgtgtce
<210> 88

Page 73

2293 OSlPCO4r%yisedsequence1istg?g ascii
10

Gly Gln

15

Tyr val

Ile Pro

Thr Ala

Tyr Tyr

80

Gly
95

Gly

cctgagactg
gcgccaggea
cacctactac
caccctgtac
ccggaacttc

ctcc

60
120
180
240
300
354



2293 051PCO4revisedsequencelisting ascii

<211> 324

<212> DNA

<213> Artificial Sequence

<220> ) )

<223> 18R8 Tight chain of anti-FzD antibodies

<400> 88

gacatcgagc tgacccagcec tccctccgtg tctgtggetc ctggccagac
tcctgetecg gegacaagct gggcaagaag tacgcctcct ggtatcagca
caggcccctg tgctggtcat ctacgagaag gacaaccggc ctagcggcat
ttctcecgget ccaactccgg caacaccgcc accctgacca tctccggeac
gacgaggccg actactactg ctcctcctte gcecggcaact ccctggaagt
ggcaccaagc tgaccgtgct gggce

<210> 89

<211> 324

<212> DNA

<213> Artificial sequence

<220>

<223> 18R5 Tlight chain of anti-FzD antibodies

<400> 89

gacatcgagc tgacccagcc tccctcegtg tccgtggece ctggecagac
tcctgetcecg gcgacaacat cggcagettc tacgtgcact ggtatcagea
caggcccctg tgctggtgat ctacgacaag tccaaccgge cttccggeat
ttcteccgget ccaactccgg caacaccgcec accctgacca tctccggeac
gacgaggccg actactactg ccagtcctac gccaacaccc tgtccctggt
ggaacaaagc tgaccgtgct gggce

<210> 90

<211> 324

<212> DNA

<213> Artificial sequence

<220>

<223> 18R4605 anti-FzD antibodies

<400> 90

gacatagaac taactcagcc accctctgtt agcgttgcac cgggacagac
tcgtgctcgy gagacaatat aggaagtttc tatgtacatt ggtatcaaca
caagcacctg tattagtaat ctatgacaaa agtaaccgac cttccggaat
ttcagtggtt cgaactccgg caacactgca actttaacta tatctggaac
gatgaggctg actactactg ccagagttac gcaaacactc tgtccctggt
ggaacaaagt taaccgtgct gggc

<210> 91

<211> 1365

<212> DNA

Page 74

cgcecggatce
gaagcctgga
ccctgagegg
ccaggccgag

gttcggcgga

cgcecggatce
gaaacctgga
ccctgagegy
ccaggccgag

gtttggcggce

ggcacgtata
gaaacctggt
acctgagcgt
tcaggcggag
gtttggcggce

60
120
180
240
300
324

60
120
180
240
300
324

60
120
180
240
300
324



<213>

<220>
<223>

<400> 91
atgaagcacc

gtgcagctgg
tgcgeegect
ggcaagggac
gactccgtga
cagatgaact
ttcgactact
ccttgcetecc
ttcectgage
ttcecctgecy
tcctccaact
aaggtggaca
cctgtggetyg
tcccggaccc
cagttcaatt
gaacagttca
ctgaacggca
aagaccatct
agccgggagg
ccttecgata
acccctccta
aagtcccggt
aaccactaca
<210>
<211>
<212>
<213>

<220>
<223>

<400>

92
324
DNA

92

2293 051PCO4revisedsequencelisting ascii

tgtggttctt
tggagtctgg
ccggcttcac
tggaatgggt
agggccggtt
ccctgagggc
ggggccaggg
ggtccacctc
ctgtgaccgt
tgctgcagtc
tcggcaccca
agaccgtgga
gceccttetgt
ctgaagtgac
ggtacgtgga
actccacctt
aagaatacaa
ctaagaccaa
aaatgaccaa
tcgeegtgga
tgctggactc

ggcagcaggg

cccagaagtc

Artificial Sequence

tctgctgetg
cggaggactg
cttctcctct
gtccaccatc
caccatctcc
cgaggacacc
caccctggtg
tgagtctacc
gtcctggaac
ctcecggectg
gacctacacc
gcggaagtgc
gttcctgttc
ctgcgtggty
cggcgtggag
ccgggtggtg
gtgcaaggtg
gggccagect
gaaccaggtg
gtgggagtct
cgacggctcc
caacgtgttc

cctgteectg

Artificial Sequence

gtggccgetce
gtgcagcctg
tactacatca
tcctactcect
cgggacaact
gcecgtgtact
accgtgtcct
gccgetetgg
tctggegecc
tactccctgt
tgcaacgtgg
tgcgtggagt
cctectaage
gtggacgtgt
gtgcacaacg
tctgtgctga
tccaacaagg
cgcgagectc
tccctgacct
aacggccagce
ttcttectgt
tcctgetecg

tctcctggea

18R4805 anti-FzD antibodies

44R24 heavy chain of anti-FzD antibodies

ctagatgggt
gcggctecct
cctgggtgeg
ccagcaacac
ccaagaacac
actgcgcecg
cttcegtgtt
gctgectggt
tgacctctgg
ccteegtggt
accacaagcc
gcecctecttg
ctaaggacac
cccacgagga
ccaagaccaa
ccgtggtgcea
gcctgectgce
aggtctacac
gtctggtgaa
ctgagaacaa
actccaagct
tgatgcacga

agtga

gctgtccgag
gagactgtct
ccaggctect
ctactacgec
cctgtacctg
gtccatcgtg
ccctetggec
gaaggactac
cgtgcacacc
gaccgtgect
ttccaacacc
tcectgetect
cctgatgatc
ccctgaggtg
gcctcgggag
ccaggactgg
ccctatcgaa
cctgectect
gggcttctac
ctacaagacc
gacagtggac

ggccctgeac

gacatagaac taactcagcc gccgtctgtt agegttgcac cgggacagac ggcacgtata

tcgtgetcgg gagacaatat tggttctttc tatgtacatt ggtatcaaca gaaacctggt

caagcacctg tattagtaat atatgacaaa agtaaccgtc cttcgggaat acctgagcgt
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1365

60
120
180



gatgaggcgg actactattg ccaaagttac gcaaacactc tatccttagt gtttggtgga

2293 051rCO4revisedsequencelisting ascii
ttcagtggtt cgaactcggg caacactgca actttaacta tatctggaac gcaggcggag

ggaacaaagt taaccgtgct aggc

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

<220>
<223>

<400> 93
atggcttggy

atcgagctga

93
672
DNA

tgctctggceg
gceectgtge
aacaccgcca
ggctcctggg
gtgctgggcc
gccaccctgg
gccgactcta
aacaagtacg
tcctactett
gagtgctect
<210>
<211>
<212>
<213>

<220>
<223>

<400> 94
gaggtgcagc

tcttgegeeg

94
345
DNA

cctggcaagg
gccgactecg
ctgcagatga
gtgttcgact
<210> 95

<211> 312

<212> DNA
<213>

ctctgctgcet
cccagectec
acgcecctggg
tggtgatccc
ccctgaccat
acacccggece
cttccgtgac
tgtgcctgat
gccctgtgaa
ccgectectce
gccaggtgac
ag

tggtggagtc
ccteeggett
gactggaatg
tgaagggccg
actccctgag

actggggcca

Artificial Sequence

gctgaccctg ctgacacagg
ctctgtgtct gtggcccctg
caacagatac gtgtactggt
ttcecggeatc cctgageggt
ctctggcacc caggccgagg
ttaccctaag tacgtgttcg
cctgttecect ccatcctecg
ctccgacttc taccctggeg
ggccggegty gagacaacca
ctacctgtcc ctgacccctg

ccacgagggc tccaccgtgg

Artificial Sequence

tggcggagga ctggtgcage
caccttctcc tcttactaca
ggtgtccacc atctcctact
gttcaccatc tcccgggaca
ggccgaggac accgecgtgr

gggcaccctg gtgaccgtgt

Artificial Sequence

44R24 T1ight chain of anti-FzD antibodies

gcaccggctc
gccagaccgce
atcagcagaa
tctecggete
acgaggccga
gcggaggcac
aggaactgca
ccgtgaccgt
ccecttecaa
agcagtggaa

aaaagaccgt

44R24 heavy chain of anti-FzD antibodies

ctggcggcetce
tcacctgggt
ccteccageaa
actccaagaa
actactgcgce

cctcect
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ttgggccgac
caggatctct
gccaggecag
caactccggc
ctactactgc
caagctgacc
ggccaacaag
ggcttggaag
gcagtccaac
gtcccaccgg

ggcccctacc

cctgagactg
gcgccaggcet
cacctactac
caccctgtac

ccggtccatc

240
300
324

60
120
180
240
300
360
420
480
540
600
660
672

60
120
180
240
300
345



<220>
<223>

<400> 95
gacatcgagc

tcttgetctg
caggcccctg
ggcaacaccg
tgcggetect

accgtgctygg

<210> 96
<211>
<212>

<213>

<220>
<223>

DNA

1389

2293 051PCO4revisedsequencelisting ascii

tgacccagcec
gcgacgcect
tgctggtgat
ccaccctgac

gggacacccg

gc

antibodies

<400> 96
atgaagcacc

gtgcagctgg
tgcgeegect
gggaagggac
gactccgtga
cagatgaact
aagtacgtgt
aagggcectt
gctctgggct
ggcgccctga
tcectgtect
aacgtggacc
gtggagtgcc
cctaagccta
gacgtgtccc
cacaacgcca
gtgctgaccg
aacaagggcc
gagcctcagg
ctgacctgtc

ggccagectg

tgtggttctt
tcgagtctgg
ccggcettcac
tggagtgggt
agggccggtt
ctctgagagce
tcgccaactg
ccgtgtteccc
gcctggtgaa
cctececggegt
ccgtggtgac
acaagccttc
ctccttgecc
aggacaccct
acgaggatcc
agaccaagcc
tggtgcacca
tgcctgeecc
tgtacaccct
tggtgaaggg

agaacaacta

tccctectgtg
gggcaacaga
ccetteegge
catctctggc

gccttaccect

Artificial Sequence

18R5/18R8/18R4605/18R4805

tctgetgetg
cggcggactg
cttctcccac
ctcecgtgatc
caccatctcc
cgaggacacc
gggccagggc
tctggccect
ggactacttc
gcacaccttc
agtgccttecce
caacaccaag
tgccectect
gatgatctecc
tgaagtccag
tcgggaggag
ggactggctg
tatcgaaaag
gccteectet
cttctaccct

caagaccacc

tctgtggecc
tacgtgtact
atccctgagce
acccaggcecg

aagtacgtgt

IgG2 heavy

gtcgcegetc
gtgcagcctg
tacaccctgt
tccggegacg
tccgacaact
gcecgtgtact
accctggtga
tgctcceggt
cctgagectg
cctgecgtge
tccaacttcg
gtggacaaga
gtggctggtc
cggacccctg
ttcaattggt
cagttcaact
aacggcaaag
accatcagca
cgcgaagaga
tccgatateg

cctectatge

44R24 Tight chain of anti-FzD antibodies

ctggccagac
ggtatcagca
ggttctccgg
aggacgaggc
tcggeggagg

cgccaggatc
gaagccaggce
ctccaactcc
cgactactac

caccaagctg

chain of anti-FzD

ctagatgggt
gcggcteect
cctgggtgcg
gctcctacac
ccaagaacac
actgcgcccg
ccgtgtectc
ccacctccga
tgacagtgtc
tgcagtcctc
gcacccagac
ccgtggageg
ctagcgtgtt
aggtgacctg
acgtggacgg
ccaccttecg
aatacaagtg
agaccaaggy
tgaccaagaa
ccgtggagty
tggactccga
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gctgtccgag
gagactgtcc
ccaggcacca
ctactacgcc
cctgtacctg
gaacttcatc
cgcctccacce

gtccaccgee

ctggaactct

cggcctgtac
ctacacctgc
gaagtgctgc
cctgtteect
cgtggtggtg
cgtggaggtg
ggtggtgtcc
caaagtctcc
ccagcctcge
ccaggtgtcc
ggagtccaac

cggctetttc

60
120
180
240
300
312

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260



2293 051PCO4revisedsequencelisting ascii
ttcctgtact ccaagctgac agtggacaag tcccggtgge agcagggcaa cgtgttctcec 1320

tgctccgtga tgcacgagge cctgcacaat cactacaccc agaagtccct gtccctgtct 1380

cctggcaag 1389
<210> 97

<211> 696

<212> DNA

<213> Artificial sequence

<220>

<223> 1848 Tambda high chain of anti-FzD antibodies

<400> 97

atggcctggg ccctgetget getgaccctyg ctgacacagg gcaccggctc ttgggecgac 60

atcgagctga cccagectce ctecegtgtct gtggctectg gecagaccge ccggatctec 120
tgctceggeg acaagctggg caagaagtac gcctcctggt atcagcagaa gcctggacag 180
gcccctgtge tggtcatcta cgagaaggac aaccggccta gcggcatccce tgagcggttc 240
tccggeteca actccggeaa caccgecace ctgaccatct ccggcaccca ggccgaggac 300
gaggccgact actactgctc ctecttegec ggcaactcce tggaagtgtt cggcggagge 360
accaagctga ccgtgctggg ccagcectaag gecgetcctt ccgtgaccet gttccctect 420
tcctecgagg aactgcagge caacaaggcc accctggtct gectgatctc cgacttctac 480
cctggegecg tgaccgtgge ctggaaggcc gactcctccc ctgtgaagge cggegtggag 540
acaaccaccc cttccaagca gtccaacaac aagtacgccg cctcctecta cctgtccctg 600
acccctgage agtggaagtc ccaccggtcc tactcttgcc aggtcaccca cgagggctcc 660

accgtggaaa agacagtggc ccccaccgag tgctcc 696
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