SEQUENCE LISTING
<110> UCB Biopharma SPRL
<120> Gremlin-1 inhibitor for the treatment of a bone fracture or bone defect
<130> PF0117-WO-PCT
<160> 35
<170> PatentIn version 3.5
<210> 1
<211> 184
<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence

<400> 1
Met Ser Arg Thr Ala Tyr Thr Val Gly Ala Leu Leu Leu Leu Leu Gly
1 5 10 15

Thr Leu Leu Pro Ala Ala Glu Gly Lys Lys Lys Gly Ser Gln Gly Ala
20 25 30

Ile Pro Pro Pro Asp Lys Ala Gln His Asn Asp Ser Glu Gln Thr Gln
35 40 45

Ser Pro Gln Gln Pro Gly Ser Arg Asn Arg Gly Arg Gly Gln Gly Arg
50 55 60

Gly Thr Ala Met Pro Gly Glu Glu Val Leu Glu Ser Ser Gln Glu Ala
65 70 75 80

Leu His Val Thr Glu Arg Lys Tyr Leu Lys Arg Asp Trp Cys Lys Thr
85 90 95

Gln Pro Leu Lys Gln Thr Ile His Glu Glu Gly Cys Asn Ser Arg Thr
100 105 110

Ile Ile Asn Arg Phe Cys Tyr Gly Gln Cys Asn Ser Phe Tyr Ile Pro
115 120 125



Arg

His
130

Ile Arg Lys Glu

Lys Pro Lys Lys

145

Leu

Arg

Gln

Cys

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

<220>
<223>

<400>

Pro Pro

Ile Ser
180

2
139
PRT

Phe

Thr
165

Ile

Thr
150

Lys

Asp

Glu

135

Thr

Lys

Leu

Artificial Sequence

recombinant sequence

2

Met Gly Ser Ser

1

Tyr

Gln

Cys

Ser

65

Tyr

Ser

Phe

Glu

Lys

50

Arg

Ile

Phe

Gln Gly
20

Ala Leu

35

Thr Gln

Thr Ile

Pro Arg

Cys Lys
100

His

Ser

His

Pro

Ile

His

85

Pro

His

Ala

Val

Leu

Asn

70

Ile

Lys

His

Met

Thr

Lys

55

Arg

Arg

Lys

Gly Ser Phe

Met Met Val

Lys Arg Val

Asp

His

Pro

Glu

40

Gln

Phe

Lys

Phe

His

Gly

25

Arg

Thr

Cys

Glu

Thr
105

170

His
10

Glu

Lys

Ile

Tyr

Glu

90

Thr

Gln Ser Cys Ser Phe

140

Cys

Thr Leu Asn Cys Pro Glu

155

Thr Arg Val Lys Gln

Ser

Glu

Tyr

His

Gly

75

Gly

Met

Ser

Val

Leu

Glu

60

Gln

Ser

Met

Gly

Leu

Lys

45

Glu

Cys

Phe

Val

Glu

Glu

30

Arg

Gly

Asn

Gln

Thr
110

175

Asn

15

Ser

Asp

Cys

Ser

Ser

95

Leu

160

Cys

Leu

Ser

Trp

Asn

Phe

80

Cys

Asn



Cys Pro Glu Leu Gln Pro Pro Thr Lys Lys Lys Arg Val Thr Arg Val
115 120 125

Lys Gln Cys Arg Cys Ile Ser Ile Asp Leu Asp
130 135

<210> 3

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence

<400> 3

Gly Tyr Thr Phe Thr Asp Tyr Tyr Met His
1 5 10

<210> 4

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence

<400> 4

Asp Tyr Tyr Met His
1 5

<210> 5

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence

<400> 5
Leu Val Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Glu Lys Phe Gln
1 5 10 15

Gly



<210> 6

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence

<400> 6

Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp Tyr

1 5 10 15
<210> 7

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence

<400> 7

Lys Ser Ser Gln Ser Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr Leu

1 5 10 15
Ala

<210> 8

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence

<400> 8

Trp Ala Ser Thr Arg Glu Ser

1 5
<210> 9

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence



<400>

9

Gln Gln Tyr Tyr Asp Thr Pro Thr

5

Artificial Sequence

recombinant sequence

1

<21e> 10

<211> 124

<212> PRT

<213>

<220>

223>

<400> 10

Gln val Gln

1

Thr Val Lys

Tyr Met His
35

Gly Leu Val

50

Gln Gly Arg

65

Met Glu Leu

Ala Thr Asp

Tyr Trp Gly
115

<21e> 11

<211> 112

<212> PRT

<213>

<220>

Leu

Ile
20

Trp

Asp

Val

Ser

Ala

100

Gln

Val

Ser

Val

Pro

Thr

Ser

85

Arg

Gly

Glu

Cys

Gln

Glu

Ile

70

Leu

Gly

Thr

Ser

Lys

Gln

Asp

55

Thr

Arg

Ser

Leu

Artificial Sequence

Gly

Val

Ala

40

Gly

Ala

Ser

Gly

Val
120

Ala

Ser

25

Pro

Glu

Asp

Glu

Ser

105

Thr

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Val

Val

Tyr

Lys

Ile

Ser

75

Thr

Tyr

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Pro

Ser

Lys

Phe

Leu

45

Ala

Asp

Val

Asn

Pro

Thr

30

Glu

Glu

Thr

Tyr

His
110

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Phe

Ala

Tyr

Met

Phe

Tyr

80

Cys

Asp



<223>

<400>

recombinant sequence

11

Asp Ile Val Met

1

Glu

Ser

Pro

Pro

65

Ile

Tyr

Arg

Asn

Pro

50

Asp

Asn

Tyr

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

<220>
<223>

<400>

Ala

Asn

35

Lys

Arg

Ser

Asp

12
124
PRT

Thr

20

Lys

Leu

Phe

Leu

Thr
100

Thr

Ile

Asn

Leu

Ser

Gln

85

Pro

Gln

Asn

Tyr

Ile

Gly

70

Ala

Thr

Ser

Cys

Leu

Tyr

55

Ser

Glu

Phe

Artificial Sequence

recombinant sequence

12

Gln Val Gln Leu Val Gln Ser

1

5

Thr Val Lys Ile Ser Cys Lys

20

Tyr Met His Trp Val Gln Gln

35

Pro

Lys

Ala

40

Trp

Gly

Asp

Gly

Gly

Val

Asp Ser
10

Ser Ser
25

Trp Tyr

Ala Ser

Ser Gly

Val Ala

90

Gln Gly
105

Leu

Gln

Gln

Thr

Thr

75

Val

Thr

Ala

Ser

Gln

Arg

60

Asp

Arg

Ala Glu Val Lys

10

Ser Gly Tyr Thr

25

Ala Pro Gly Lys Gly

40

Val

Val

Lys

45

Glu

Phe

Phe

Leu

Phe

Leu
45

Ser Leu
15

Leu Tyr
30

Pro Gly

Ser Gly

Thr Leu

Cys Gln
95

Glu Ile
110

Pro Gly
15

Thr Asp
30

Glu Trp

Gly

Ser

Gln

Val

Thr

80

Gln

Lys

Ala

Tyr

Met



Gly

Gln

65

Met

Ala

Tyr

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

Leu Val Asp
50

Gly Arg Val

Glu Leu Ser

Thr Asp Ala
100

Trp Gly Gln
115

13
112
PRT

<220>

<223>

<400>

Asp
1

Glu

Ser

Pro

Pro

65

Ile

13

Ile Val Met

Thr
20

Arg Ala

Asn Asn
35

Lys

Pro Lys Leu

50

Asp Arg Phe

Asn Ser Leu

Pro

Thr

Ser

85

Arg

Gly

Thr

Ile

Asn

Leu

Ser

Gln
85

Glu Asp
55

Ile Thr

70

Leu Arg

Gly Ser

Thr Leu

Artificial Sequence

recombinant sequence

Gln Thr

Asn Cys

Tyr Leu

Ile Tyr

55

Gly Ser

70

Ala Glu

Gly

Ala

Ser

Gly

Val
120

Pro

Lys

Ala

40

Trp

Gly

Asp

Glu

Asp

Glu

Ser

105

Thr

Asp

Ser

25

Trp

Ala

Ser

Val

Thr

Thr

Asp

90

Tyr

Val

Ser

10

Ser

Tyr

Ser

Gly

Ala
90

Ile

Ser

75

Thr

Tyr

Ser

Leu

Gln

Gln

Thr

Thr

75

Val

Tyr

60

Thr

Ala

Pro

Ser

Ala

Ser

Gln

Arg

60

Asp

Tyr

Ala

Asp

Val

Asn

Val

Val

Lys

45

Glu

Phe

Phe

Glu Lys Phe

Thr Ala Tyr
80

Tyr Tyr Cys
95

His Phe Asp
110

Leu
15

Ser Gly

Leu Ser

30

Tyr

Pro Gly Gln

Ser Gly Vval

Thr Thr

80

Leu

Gln
95

Cys Gln



Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys

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

<220>
<223>

<400>

14
448
PRT

100

Artificial Sequence

recombinant sequence

14

Gln Val Gln

1

Thr

Tyr

Gly

Gln

65

Met

Ala

Tyr

Pro

Ser
145

Val

Met

Leu

50

Gly

Glu

Thr

Trp

Pro

130

Met

Lys

His

35

Val

Arg

Leu

Asp

Gly

115

Ser

Val

Leu

Ile

20

Trp

Asp

Val

Ser

Ala

100

Gln

Val

Thr

Val

Ser

Val

Pro

Thr

Ser

85

Arg

Gly

Tyr

Leu

Glu

Cys

Gln

Glu

Ile

70

Leu

Gly

Thr

Pro

Gly
150

Ser

Lys

Gln

Asp

55

Thr

Arg

Ser

Leu

Leu

135

Cys

Gly

Val

Ala

40

Gly

Ala

Ser

Gly

Val

120

Ala

Leu

105

Ala

Ser

25

Pro

Glu

Asp

Glu

Ser

105

Thr

Pro

Val

Glu

10

Gly

Thr

Thr

Asp

90

Tyr

Val

Gly

Lys

Val

Tyr

Lys

Ile

Ser

75

Thr

Tyr

Ser

Ser

Gly
155

Lys

Thr

Gly

Tyr

60

Thr

Ala

Pro

Ser

Ala

140

Tyr

Lys

Phe

Leu

45

Ala

Asp

Val

Asn

Ala

125

Ala

Phe

110

Pro

Thr

30

Glu

Glu

Thr

Tyr

His

110

Lys

Gln

Pro

Gly

15

Trp

Lys

Ala

Tyr

95

Phe

Thr

Thr

Glu

Ala

Tyr

Met

Phe

Tyr

80

Cys

Asp

Thr

Asn

Pro
160



Val

Phe

Thr

Ala

Asp

225

Val

Thr

Glu

Gln

Ser

305

Lys

Ile

Pro

Met

Thr

Pro

Val

His

210

Cys

Phe

Pro

Val

Thr

290

Glu

Cys

Ser

Pro

Ile
370

Val

Ala

Pro

195

Pro

Gly

Ile

Lys

Gln

275

Gln

Leu

Arg

Lys

Pro

355

Thr

Thr

Val

180

Ser

Ala

Cys

Phe

Val

260

Phe

Pro

Pro

Val

Thr

340

Asp

Trp

165

Leu

Ser

Ser

Lys

Pro

245

Thr

Ser

Arg

Ile

Asn

325

Lys

Glu

Phe

Asn

Gln

Thr

Ser

Pro

230

Pro

Cys

Trp

Glu

Met

310

Ser

Gly

Gln

Phe

Ser

Ser

Trp

Thr

215

Cys

Lys

Val

Phe

Glu

295

His

Ala

Arg

Met

Pro
375

Gly

Asp

Pro

200

Lys

Ile

Pro

Val

Val

280

Gln

Gln

Ala

Pro

Ala

360

Glu

Ser

Leu

185

Ser

Val

Cys

Lys

Val

265

Asp

Phe

Asp

Phe

Lys

345

Lys

Asp

Leu

170

Tyr

Glu

Asp

Thr

Asp

250

Asp

Asp

Asn

Trp

Pro

330

Ala

Asp

Ile

Ser

Thr

Thr

Lys

Val

235

Val

Ile

Val

Ser

Leu

315

Ala

Pro

Lys

Thr

Ser

Leu

Val

Lys

220

Pro

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Val
380

Gly

Ser

Thr

205

Ile

Glu

Thr

Lys

Val

285

Phe

Gly

Ile

Val

Ser

365

Glu

Val

Ser

190

Cys

Val

Val

Ile

Asp

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

His

175

Ser

Asn

Pro

Ser

Thr

255

Asp

Thr

Ser

Glu

Lys

335

Thr

Thr

Gln

Thr

Val

Val

Arg

Ser

240

Leu

Pro

Ala

Val

Phe

320

Thr

Ile

Cys

Trp



Asn

385

Thr

Asn

Leu

Gly Gln Pro

Asp Gly Ser

Trp Glu Ala

420

His Asn His

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

<220>
<223>

<400>

435

15
219
PRT

Ala

Tyr

405

Gly

His

Glu

390

Phe

Asn

Thr

Asn

Val

Thr

Glu

Artificial Sequence

recombinant sequence

15

Asp Ile Val Met

1

Glu

Ser

Pro

Pro

65

Ile

Tyr

Arg

Asn

Pro

50

Asp

Asn

Tyr

Ala

Asn

35

Lys

Arg

Ser

Asp

Thr

20

Lys

Leu

Phe

Leu

Thr
100

Thr

Ile

Asn

Leu

Ser

Gln

85

Pro

Gln

Asn

Tyr

Ile

Gly

70

Ala

Thr

Ser

Cys

Leu

Tyr

55

Ser

Glu

Phe

Tyr

Tyr

Phe

Lys
440

Pro

Lys

Ala

40

Trp

Gly

Asp

Gly

Lys

Ser

Thr

425

Ser

Asp

Ser

25

Trp

Ala

Ser

Val

Gln
105

Asn

Lys

410

Cys

Leu

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Gly

Thr

395

Leu

Ser

Ser

Leu

Gln

Gln

Thr

Thr

75

Val

Thr

Gln

Asn

Val

His

Ala

Ser

Gln

Arg

60

Asp

Arg

Pro

Val

Leu

Ser
445

Val

Val

Lys

45

Glu

Phe

Phe

Leu

Ile

Gln

His

430

Pro

Ser

Leu

30

Pro

Ser

Thr

Cys

Glu
110

Met

Lys

415

Glu

Gly

Leu
15

Tyr

Gly

Gly

Leu

Gln

95

Ile

Asp

400

Ser

Gly

Lys

Gly

Ser

Gln

Val

Thr

80

Gln

Lys



Arg

Gln

Tyr

145

Gln

Thr

Arg

Pro

Thr

Leu

130

Pro

Asn

Tyr

His

Ile
210

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

<220>
<223>

<400>

Asp
115

Thr

Lys

Gly

Ser

Asn

195

Val

16
454
PRT

Ala

Ser

Asp

Val

Met

180

Ser

Lys

Ala

Gly

Ile

Leu

165

Ser

Tyr

Ser

Pro

Gly

Asn

150

Asn

Ser

Thr

Phe

Thr

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

recombinant sequence

16

Gln Val Gln Leu Val Gln

1

5

Thr Val Lys Ile Ser Cys

20

Tyr Met His Trp Val Gln

35

Gly Leu Val Asp Pro Glu

50

Ser

Lys

Gln

Asp
55

Val

120

Ser

Lys

Trp

Leu

Glu

200

Arg

Gly

Val

Ala

40

Gly

Ser

Val

Trp

Thr

Thr

185

Ala

Asn

Ala

Ser

25

Pro

Glu

Ile

Val

Lys

Asp

170

Leu

Thr

Glu

Glu

10

Gly

Gly

Thr

Phe Pro

Cys Phe

140

Ile Asp

155

Gln Asp

Thr Lys

His Lys

Cys

Val Lys

Tyr Thr

Lys Gly

Ile Tyr
60

Pro

125

Leu

Gly

Ser

Asp

Thr
205

Lys

Phe

Leu

45

Ala

Ser Ser

Asn Asn

Ser Glu

Lys Asp
175

Glu Tyr
190

Ser Thr

Pro Gly
15

Thr Asp
30

Glu Trp

Glu Lys

Glu

Phe

Arg

160

Ser

Glu

Ser

Ala

Tyr

Met

Phe



Gln

65

Met

Ala

Tyr

Gly

Gly

145

Val

Phe

Val

Val

Lys

225

Leu

Thr

Gly

Glu

Thr

Trp

Pro

130

Thr

Thr

Pro

Thr

Asn

210

Ser

Leu

Leu

Arg

Leu

Asp

Gly

115

Ser

Ala

Val

Ala

Val

195

His

Cys

Gly

Met

Val

Ser

Ala

100

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Asp

Gly

Ile
260

Thr

Ser

85

Arg

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Lys

Pro

245

Ser

Ile

70

Leu

Gly

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Thr

230

Ser

Arg

Thr

Arg

Ser

Leu

Leu

135

Cys

Ser

Ser

Ser

Asn

215

His

Val

Thr

Ala

Ser

Gly

Val

120

Ala

Leu

Gly

Ser

Leu

200

Thr

Thr

Phe

Pro

Asp

Glu

Ser

105

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Leu

Glu
265

Thr

Asp

90

Tyr

Val

Ser

Lys

Leu

170

Leu

Thr

Val

Pro

Phe

250

Val

Ser

75

Thr

Tyr

Ser

Ser

Asp

155

Thr

Tyr

Gln

Asp

Pro

235

Pro

Thr

Thr

Ala

Pro

Ser

Lys

140

Tyr

Ser

Ser

Thr

Lys

220

Pro

Cys

Asp

Val

Asn

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Lys

Pro

Lys

Val

Thr

Tyr

His

110

Ser

Thr

Pro

Val

Ser

190

Ile

Val

Ala

Pro

Val
270

Ala

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Pro

Lys

255

Val

Tyr

80

Cys

Asp

Lys

Gly

Pro

160

Thr

Val

Asn

Pro

Glu

240

Asp

Asp



Val

Val

Ser

305

Leu

Ala

Pro

Gln

Ala

385

Thr

Leu

Ser

Ser

Ser

Glu

290

Thr

Asn

Pro

Gln

Val

370

Val

Pro

Thr

Val

Leu
450

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

<220>

His
275

Val

Tyr

Gly

Ile

Val

355

Ser

Glu

Pro

Val

Met

435

Ser

17
219
PRT

Glu

His

Arg

Lys

Glu

340

Tyr

Leu

Trp

Val

Asp

420

His

Pro

Asp

Asn

Val

Glu

325

Lys

Thr

Thr

Glu

Leu

405

Lys

Glu

Gly

Pro

Ala

Val

310

Thr

Leu

Cys

Ser

390

Asp

Ser

Ala

Lys

Glu

Lys

295

Ser

Lys

Ile

Pro

Leu

375

Asn

Ser

Arg

Leu

Artificial Sequence

Val

280

Thr

Val

Cys

Ser

Pro

360

Val

Gly

Asp

Trp

His
440

Lys

Lys

Leu

Lys

Lys

345

Ser

Lys

Gln

Gly

Gln

425

Asn

Phe

Pro

Thr

Val

330

Ala

Arg

Gly

Pro

Ser

410

Gln

His

Asn

Arg

Val

315

Ser

Lys

Asp

Phe

Glu

395

Phe

Gly

Tyr

Trp

Glu

300

Leu

Asn

Gly

Glu

Tyr

380

Asn

Phe

Asn

Thr

Tyr

285

Glu

His

Lys

Gln

Leu

365

Pro

Asn

Leu

Val

Gln
445

Val

Gln

Gln

Ala

Pro

350

Thr

Ser

Tyr

Tyr

Phe

430

Lys

Tyr

Asp

Leu

335

Arg

Lys

Asp

Lys

Ser

415

Ser

Ser

Gly

Asn

Trp

320

Pro

Glu

Asn

Ile

Thr

400

Lys

Cys

Leu



<223>

<400>

17

Asp Ile Val Met

1

Glu

Ser

Pro

Pro

65

Ile

Tyr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Arg

Asn

Pro

50

Asp

Asn

Tyr

Thr

Leu

130

Pro

Gly

Tyr

His

Ala

Asn

35

Lys

Arg

Ser

Asp

Val

115

Lys

Arg

Asn

Ser

Lys
195

Thr

20

Lys

Leu

Phe

Leu

Thr

100

Ala

Ser

Glu

Ser

Leu

180

Val

Thr

Ile

Asn

Leu

Ser

Gln

85

Pro

Ala

Gly

Ala

Gln

165

Ser

Tyr

Gln

Asn

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

recombinant sequence

Thr

Cys

Leu

Tyr

55

Ser

Glu

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Pro

Lys

Ala

40

Trp

Gly

Asp

Gly

Val

120

Ser

Gln

Val

Leu

Glu
200

Asp

Ser

25

Trp

Ala

Ser

Val

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Leu

Gln

Gln

Thr

Thr

75

Val

Thr

Phe

Cys

Val

155

Gln

Ser

His

Ala

Ser

Gln

Arg

60

Asp

Arg

Pro

Leu

140

Asp

Asp

Lys

Gln

Val

Val

Lys

45

Glu

Phe

Phe

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Ser

Leu

30

Pro

Ser

Thr

Cys

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Leu

15

Tyr

Gly

Gly

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Ser

Gly

Ser

Gln

Val

Thr

80

Gln

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

18
227
PRT

215

Artificial Sequence

recombinant sequence

18

Gln Val Gln

1

Thr

Tyr

Gly

Gln

65

Met

Ala

Tyr

Gly

Gly
145

Val

Met

Leu

50

Gly

Glu

Thr

Trp

Pro

130

Thr

Lys

His

35

Val

Arg

Leu

Asp

Gly

115

Ser

Ala

Leu

Ile

20

Trp

Asp

Val

Ser

Ala

100

Gln

Val

Ala

Val

Ser

Val

Pro

Thr

Ser

85

Arg

Gly

Phe

Leu

Glu

Cys

Gln

Glu

Ile

70

Leu

Gly

Thr

Pro

Gly
150

Ser

Lys

Gln

Asp

55

Thr

Arg

Ser

Leu

Leu

135

Cys

Gly

Val

Ala

40

Gly

Ala

Ser

Gly

Val

120

Ala

Leu

Ala

Ser

25

Pro

Glu

Asp

Glu

Ser

105

Thr

Pro

Val

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Val

Ser

Lys

Val

Tyr

Lys

Ile

Ser

75

Thr

Tyr

Ser

Ser

Asp
155

Lys

Thr

Gly

Tyr

60

Thr

Ala

Pro

Ser

Lys

140

Tyr

Lys

Phe

Leu

45

Ala

Asp

Val

Asn

Ala

125

Ser

Phe

Pro

Thr

30

Glu

Glu

Thr

Tyr

His

110

Ser

Thr

Pro

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Phe

Thr

Ser

Glu

Ala

Tyr

Met

Phe

Tyr

80

Cys

Asp

Lys

Gly

Pro
160



Val Thr

Phe Pro

Val Thr

Val Asn
210

Lys Ser
225

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

<220>
<223>

<400>
Asp Ile
1

Glu Arg

Ser Asn

Pro Pro
50

Pro Asp
65

Ile Asn

Val

Ala

Val

195

His

Cys

19
219
PRT

Ser

Val

180

Pro

Lys

Trp

165

Leu

Ser

Pro

Asn

Gln

Ser

Ser

Ser

Ser

Ser

Asn
215

Artificial Sequence

recombinant sequence

19

Val

Ala

Asn

35

Lys

Arg

Ser

Met

Thr

20

Lys

Leu

Phe

Leu

Thr

Ile

Asn

Leu

Ser

Gln
85

Gln

Asn

Tyr

Ile

Gly

70

Ala

Ser

Cys

Leu

Tyr

55

Ser

Glu

Gly

Ser

Leu

200

Thr

Pro

Lys

Ala

40

Trp

Gly

Asp

Ala

Leu
170

Gly Leu

185

Gly Thr

Lys

Asp

Ser

25

Trp

Ala

Ser

Val

Val

Ser

10

Ser

Tyr

Ser

Gly

Ala
90

Thr

Tyr

Gln

Asp

Leu

Gln

Gln

Thr

Thr

75

Val

Ser

Ser

Thr

Lys
220

Ala

Ser

Gln

Arg

60

Tyr

Gly val

Leu

Tyr

205

Lys

Val

Val

Lys

45

Glu

Phe

Phe

Ser
190

Ile

Val

Ser

Leu

30

Pro

Ser

Thr

Cys

His

175

Ser

Cys

Glu

Leu

15

Gly

Gly

Leu

Gln
95

Thr

Val

Asn

Pro

Gly

Ser

Gln

Val

Thr

80

Gln



Tyr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Tyr

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Asp

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

20
118
PRT

Thr

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Pro

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

recombinant sequence

20

Ala Met Pro Gly Glu Glu Vval

1

5

Val Thr Glu Arg Lys Tyr Leu

20

Leu Lys Gln Thr Ile His Glu

35

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Leu

Lys

Glu
40

Gln Gly Thr Arg Leu
105

Phe Ile Phe Pro Pro
125

Val Val Cys Leu Leu
140

Trp Lys Val Asp Asn
155

Thr Glu Gln Asp Ser
170

Thr Leu Ser Lys Ala
185

Val Thr His Gln Gly
205

Gly Glu Cys

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

Glu Ser Ser Gln Glu Ala Leu His

10

15

Arg Asp Trp Cys Lys Thr Gln Pro

25

30

Gly Cys Asn Ser Arg Thr Ile Ile

45



Asn

Ile

65

Lys

Pro

Ile

Arg

50

Arg

Lys

Pro

Ser

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

<220>
<223>

<400>

Phe

Lys

Phe

Thr

Ile

115

21
160
PRT

Cys

Glu

Thr

Lys
100

Tyr

Glu

Thr

85

Lys

Leu

Gly

Gly

70

Met

Lys

Asp

Gln

55

Ser

Met

Arg

Artificial Sequence

recombinant sequence

21

Lys Lys Lys

1

His

Asn

Val

Leu

65

Glu

Asn

Arg

Leu

50

Lys

Glu

Asp

Gly

35

Glu

Arg

Gly

Gly

Ser

20

Arg

Ser

Asp

Cys

Ser

Glu

Gly

Ser

Trp

Asn
85

Gln

Gln

Gln

Gln

Cys

70

Ser

Gly

Thr

Gly

Glu

55

Lys

Arg

Cys

Phe

Val

Val

Ala

Gln

Arg

40

Ala

Thr

Thr

Asn

Gln

Thr

Thr
105

Ile

Ser

25

Gly

Leu

Gln

Ile

Ser Phe Tyr

60

Ser Cys Ser

75

Leu Asn Cys

90

Arg Val Lys

Pro

10

Pro

Thr

His

Pro

Ile
90

Pro

Gln

Ala

Val

Leu

75

Asn

Pro

Gln

Met

Thr

60

Arg

Ile

Phe

Pro

Gln

Asp

Pro

Pro

45

Glu

Gln

Phe

Pro

Cys

Glu

Cys
110

Lys

Gly

30

Gly

Arg

Thr

Cys

Arg

Lys

Leu

95

Arg

Ala

15

Ser

Glu

Lys

Ile

Tyr
95

His

Pro

80

Gln

Cys

Gln

Arg

Glu

Tyr

His

80

Gly



Gln Cys Asn Ser Phe Tyr Ile

100

Ser Phe Gln Ser Cys Ser Phe

115

Met Val Thr Leu Asn Cys Pro

130

135

Arg Val Thr Arg Val Lys Gln

145

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

<220>
<223>

<400>

22
451
PRT

150

Artificial Sequence

recombinant sequence

22

Gln Val Gln

1

Thr

Tyr

Gly

Gln

65

Met

Ala

Val

Met

Leu

50

Gly

Glu

Thr

Lys

His

35

Val

Arg

Leu

Asp

Leu

Ile

20

Trp

Asp

Val

Ser

Ala
100

Val

Ser

Val

Pro

Thr

Ser

85

Arg

Glu

Cys

Gln

Glu

Ile

70

Leu

Gly

Ser

Lys

Gln

Asp

55

Thr

Arg

Ser

Pro

Cys

120

Glu

Cys

Gly

Val

Ala

40

Gly

Ala

Ser

Gly

Arg

105

Lys

Leu

Arg

Ala

Ser

25

Pro

Glu

Asp

Glu

Ser
105

His

Pro

Gln

Cys

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Ile

Lys

Pro

Ile
155

Val

Tyr

Lys

Ile

Ser

75

Thr

Tyr

Arg

Pro
140

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Pro

Lys

Phe

125

Thr

Ile

Lys

Phe

Leu

45

Ala

Asp

Val

Asn

Glu

110

Thr

Lys

Asp

Pro

Thr

30

Glu

Glu

Thr

Tyr

His
110

Glu

Thr

Lys

Leu

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Phe

Gly

Met

Lys

Asp
160

Ala

Tyr

Met

Phe

Tyr

80

Cys

Asp



Tyr

Gly

Ser

145

Val

Phe

Val

Val

Lys

225

Gly

Ile

Glu

His

Arg
305

Trp

Pro

130

Thr

Thr

Pro

Thr

Asp

210

Tyr

Pro

Ser

Asp

Asn

290

Val

Gly

115

Ser

Ala

Val

Ala

Val

195

His

Gly

Ser

Arg

Pro

275

Ala

Val

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Pro

Val

Thr

260

Glu

Lys

Ser

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Pro

Phe

245

Pro

Val

Thr

Val

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Cys

230

Leu

Glu

Gln

Lys

Leu
310

Leu

Leu

135

Cys

Ser

Ser

Ser

Asn

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

120

Ala

Leu

Gly

Ser

Leu

200

Thr

Pro

Pro

Thr

Asn

280

Arg

Val

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Val

Cys

Lys

Leu

170

Leu

Thr

Val

Pro

Lys

250

Val

Tyr

Glu

His

Ser

Ser

Asp

155

Thr

Tyr

Lys

Asp

Ala

235

Pro

Val

Val

Gln

Gln
315

Ser

Arg

140

Tyr

Ser

Ser

Thr

Lys

220

Pro

Lys

Val

Asp

Phe

300

Asp

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Arg

Glu

Asp

Asp

Gly

285

Asn

Trp

Ser

Thr

Pro

Val

Ser

190

Thr

Val

Phe

Thr

Val

270

Val

Ser

Leu

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Leu

Leu

255

Ser

Glu

Thr

Asn

Lys

Glu

Pro

160

Thr

Val

Asn

Ser

Gly

240

Met

Gln

Val

Tyr

Gly
320



Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Leu

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Tyr

Thr

Leu
355

Cys

Ser

Asp

Ser

Ala

435

Lys

23
219
PRT

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Val

Ala

Gln

Gly

375

Pro

Ser

Glu

His

Artificial Sequence

recombinant sequence

23

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr
440

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Lys

330

Gln

Met

Pro

Asn

Leu

410

Val

Gln

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Pro

Glu

Asn

365

Ile

Thr

Arg

Cys

Leu
445

Ser

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Ser

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1

5

10

15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser

20

25

30



Ser

Pro

Pro

65

Ile

Tyr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Asn

Pro

50

Asp

Asn

Tyr

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>

Asn

35

Lys

Arg

Ser

Asp

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

24
1362
DNA

Lys

Leu

Phe

Leu

Thr

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Asn

Leu

Ser

Gln

85

Pro

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Leu

Tyr

55

Ser

Glu

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

Ala
40

Trp

Gly

Asp

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Trp

Ala

Ser

Val

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Tyr

Ser

Gly

Ala

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Gln

Thr

Thr

75

Val

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Gln

Arg

60

Asp

Arg

Pro

Leu

140

Asp

Asp

Lys

Gln

Lys

45

Glu

Phe

Phe

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Pro

Ser

Thr

Cys

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gly

Gly

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Ser

Gln

Val

Thr

80

Gln

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



<223>

<400> 24
caagtgcaac

tcttgcaaag

cctgggaagg
gccgagaagt
atggagctgt
cggggaageg
actgtctcga
tctaccagcg
gtgaccgtgt
ttgcagtcaa
ggaacccaaa
aaagtcgagc
ctgctgggag
tcccgeaccc
aagttcaatt
gaacagtaca
ctgaacggga
aaaactatct
tcacgggatg
cctagcgaca
acccctccag
aagtcccggt
aaccactata
<210> 25

<211> 657

<212> DNA
<213>

tggtggaatc
tgtccggcta
gccttgagtg
tccagggtcg
ccagcttgag
gcagctacta
gcgcttctac
gaggcactgc
cgtggaacag
gcggccttta
cctacatctg
ccaaatcgtg
gtcccagcegt
cggaggtcac
ggtacgtgga
attcgaccta
aggaatacaa
ccaaagcgaa
aactgactaa
ttgccgtgga
tgctcgactc

ggcagcaggs

cccaaaagtc

recombinant sequence

cggggrcgaa

caccttcacc

gatgggtctg
cgtcaccatc
gtccgaggac
cccgaaccac
aaagggcccc
ggctctcggt
cggagccctg
ctccctgtca
caatgtgaat
tgacaagact
ctttctgttc
ttgcgtggtc
tggcgtcgaa
ccgegtegtg
gtgcaaagtg
gggacagcct
gaatcaagtc
gtgggaatcc
ggatggatcg
aaacgtgttc

gctgtccctg

Artificial Sequence

gtgaaaaagc
gactattaca
gtcgatcccg
accgccgaca
acagccgtgt
ttcgactact
tcecgtgttcc
tgcctcgtga
accagegeggs
tcagtggtga
cacaaaccta
cacacttgtc
cctccaaagc
gtggacgtgt
gtccacaatg
tccgtgctca
tccaacaagg
agggaacctc
tcactgactt
aacggccagc
ttcttccttt

tcctgctcegg

tcgccgggaa

ccggagccac
tgcactgggt
aggacggcega
cttccaccga
actactgcgc
ggggacages
cgctcgctcc
aggactactt
tgcacacctt
ctgtcccgtc
gcaacaccaa
cgeccgtgcecc
cgaaagacac
cacatgagga
ccaaaactaa
cggtgttgca
cgctgecceggc
aagtctacac
gtctggtgaa
cagagaacaa
actcgaagct
tgatgcatga

ag

tgtgaagatc
ccagcaggca
aactatctac
caccgcgtac
cacggatgct
cactctcgtg
atcatcgaag
cccggagecg
tccggecgtc
cagctcattg
ggttgacaag
ggcacccgaa
gctgatgatc
cccagaggtg
gcccagagaa
tcaggattgg
accgatcgag
gctgccacca
ggggttttac
ctacaagact
caccgtggat

agccctccat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1362



<220>
<223>

<400> 25
gacattgtga

attaactgca
tggtatcagc
gaatccgggg
atcaactcac
ccgacctttg
ttcatcttcc
ctgaacaact
tccggcaact
tcctccaccc
gtgacccacc
<210> 26
<211>

<212>
<213>

DNA
<220>
<223>

<400> 26
caagtgcaac

tcttgcaaag

cctgggaagg
gccgagaagt
atggagctgt
cggggaageg
actgtctcga
tccacctccg

gtgacagtgt

1353

tgacccagtc
agagctcaca
agaagcctgg
tgccggatag
tgcaagccga
gacaaggcac
caccctccga
tctacccccg
cccaggaatc

tgaccctgtc

agggcctgtc

tggtggaatc
tgtccggcta
gccttgagtg
tccagggtcg
ccagcttgag
gcagctacta
gcgcttctac
agtctaccgc

cctggaactc

recombinant sequence

ccccgattcg
gtccgtcctg
acagcctccc
attctccgga
ggatgtcgceg
cagactggag
cgagcagctg
cgaggccaag
cgtcaccgag
caaggccgac

cagccccgtg

Artificial Sequence

recombinant sequence

cggggrcgaa

caccttcacc

gatgggtctg
cgtcaccatc
gtccgaggac
cccgaaccac
aaagggcccc
cgctectgggc

tggcgccctg

cttgcggtgt
tattcatcga
aagctgctca
tcgggttegg
gtgtacttct
attaagcgta
aagtccggca
gtgcagtgga
caggactcca
tacgagaagc

accaagtcct

gtgaaaaagc
gactattaca
gtcgatcccg
accgccgaca
acagccgtgt
ttcgactact
tccgtgttcc
tgcctggtca

acctccggeg

ccctgggaga

acaacaagaa
tctactgggc
gcactgactt
gtcagcagta
cggtggecegc
ccgecctecegt
aggtggacaa
aggacagcac

acaaggtgta

tcaaccgggg

ccggagccac
tgcactgggt
aggacggcega
cttccaccga
actactgcgc
ggggacages
ctctggcccc
aggactactt

tgcacacctt

acgggccacc
ttacctcgca
tagcacccgc
cactctgact
ctacgacacc
tccctccgtg
cgtgtgectg
cgccctgcag
ctactccctg
cgcctgecgaa

cgagtgc

tgtgaagatc
ccagcaggca
aactatctac
caccgcgtac
cacggatgct
cactctcgtg
ttgctcccgg
ccccgagecc

ccctgececgtg

60

120

180

240

300

360

420

480

540

600

657

60

120

180

240

300

360

420

480

540



ctgcagtcct
ggcaccaaga
cgggtggaat
ggaccttccg
cccgaagtga
tggtacgtgg
aactccacct
aaagagtaca
tccaaggcca
gagatgacca
attgccgtgg
gtgctggaca
tggcaggaag
acccagaagt
<210>
<211>

<212>
<213>

27
657
DNA

<220>
<223>

<400> 27
gacattgtga

attaactgca
tggtatcagc
gaatccgggg
atcaactcac
ccgacctttg
ttcatcttcc

ctgaacaact

ccggectgta
cctacacctg
ctaagtacgg
tgttcctgtt
cctgecgtggt
acggegtgga
accgggtggt
agtgcaaggt
agggccagcc
agaaccaggt
aatgggagtc
gcgacggctc
gcaacgtctt

ccctgteccect

tgacccagtc
agagctcaca
agaagcctgg
tgccggatag
tgcaagccga
gacaaggcac
caccctccga

tctacccccg

ctccctgtcec
taacgtggac
cccteccctge
ccccccaaag
ggtggacgtg
agtgcacaat
gtccgtgctg
gtccaacaag
ccgcgagcecc
gtccctgacc
caacggccag
cttcttcctg

ctcctgctcec

gagcctgggc

Artificial Sequence

recombinant sequence

ccccgattcg
gtccgtcctg
acagcctccc
attctccgga
ggatgtcgceg
cagactggag
cgagcagctg

cgaggccaag

tccgtcgtga
cacaagccct
cccccctgcec
cccaaggaca
tcccaggaag
gccaagacca
accgtgctgc
ggcctgccct
caggtgtaca
tgtctggtca
cccgagaaca
tactctcggc
gtgatgcacg

aag

cttgcggtgt
tattcatcga
aagctgctca
tcgggttegg
gtgtacttct
attaagcgta

aagtccggca

gtgcagtgga

ccgtgccctc
ccaacaccaa
ctgcccctga
ccctgatgat
atcccgaggt
agcccagaga
accaggactg
ccagcatcga
ccctgccccc
agggcttcta
actacaagac
tgaccgtgga

aggccctgca

ccctgggaga

acaacaagaa
tctactgggc
gcactgactt
gtcagcagta
cggtggecegc
ccgcctecegt

aggtggacaa

ctccagcctg
ggtggacaag
atttctgggc
ctcccggacc
ccagttcaat
ggaacagttc
gctgaacggc
aaagaccatc
tagccaggaa
cccctccgac
caccccccct
caagtcccgg

caaccactac

acgggccacc
ttacctcgca
tagcacccgc
cactctgact
ctacgacacc
tccctccgtg
cgtgtgcctg

cgccctgcag

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1353

60

120

180

240

300

360

420

480



tccggcaact cccaggaatc cgtcaccgag caggactcca aggacagcac ctactccctg 540

tcctccaccc tgaccctgtc caaggccgac tacgagaagc acaaggtgta cgcctgcgaa 600
gtgacccacc agggcctgtc cagccccgtg accaagtcct tcaaccgggg cgagtgc 657
<210> 28

<211> 448

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant sequence

<400> 28
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Tyr Met His Trp Val Gln Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Leu Val Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Glu Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Lys Thr Thr
115 120 125

Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr Asn
130 135 140



Ser

145

Val

Phe

Thr

Ala

Asp

225

Val

Thr

Glu

Gln

Ser

305

Lys

Ile

Pro

Met

Thr

Pro

Val

His

210

Cys

Phe

Pro

Val

Thr

290

Glu

Cys

Ser

Pro

Val

Val

Ala

Pro

195

Pro

Gly

Ile

Lys

Gln

275

Gln

Leu

Arg

Lys

Pro
355

Thr

Thr

Val

180

Ser

Ala

Cys

Phe

Val

260

Phe

Pro

Pro

Val

Thr

340

Lys

Leu

Trp

165

Leu

Ser

Ser

Lys

Pro

245

Thr

Ser

Arg

Ile

Asn

325

Lys

Glu

Gly

150

Asn

Gln

Thr

Ser

Pro

230

Pro

Cys

Trp

Glu

Met

310

Ser

Gly

Gln

Cys

Ser

Ser

Trp

Thr

215

Cys

Lys

Val

Phe

Glu

295

His

Ala

Arg

Met

Leu

Gly

Asp

Pro

200

Lys

Ile

Pro

Val

Val

280

Gln

Gln

Ala

Pro

Ala
360

Val

Ser

Leu

185

Ser

Val

Cys

Lys

Val

265

Asp

Phe

Asp

Phe

Lys

345

Lys

Lys

Leu

170

Tyr

Glu

Asp

Thr

Asp

250

Asp

Asp

Asn

Trp

Pro

330

Ala

Asp

Gly

155

Ser

Thr

Thr

Lys

Val

235

Val

Ile

Val

Ser

Leu

315

Ala

Pro

Lys

Tyr

Ser

Leu

Val

Lys

220

Pro

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Phe

Gly

Ser

Thr

205

Ile

Glu

Thr

Lys

Val

285

Phe

Gly

Ile

Val

Ser
365

Pro

Val

Ser

190

Cys

Val

Val

Ile

Asp

270

His

Arg

Lys

Glu

Tyr

350

Leu

Glu

His

175

Ser

Asn

Pro

Ser

Thr

255

Asp

Thr

Ser

Glu

Lys

335

Thr

Thr

Pro

160

Thr

Val

Val

Arg

Ser

240

Leu

Pro

Ala

Val

Phe

320

Thr

Ile

Cys



Met

Asn

385

Thr

Asn

Leu

Ile

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Thr

Gln

Gly

Glu

Asn

435

29
219
PRT

Asp

Pro

Ser

Ala

420

His

Phe

Ala

Tyr

405

Gly

His

Phe

Glu

390

Phe

Asn

Thr

Pro

375

Asn

Val

Thr

Glu

Artificial Sequence

recombinant sequence

29

Asp Ile Val

1

Glu

Ser

Pro

Pro

65

Ile

Arg

Asn

Pro

50

Asp

Asn

Ala

Asn

35

Lys

Arg

Ser

Met

Thr

20

Lys

Leu

Phe

Leu

Thr

Ile

Asn

Leu

Ser

Gln
85

Gln

Asn

Tyr

Ile

Gly

70

Ala

Thr

Cys

Leu

Tyr

55

Ser

Glu

Glu

Tyr

Tyr

Phe

Lys
440

Pro

Lys

Ala

40

Trp

Gly

Asp

Asp

Lys

Ser

Thr

425

Ser

Asp

Ser

25

Trp

Ala

Ser

Val

Ile

Asn

Lys

410

Cys

Leu

Ser

10

Ser

Tyr

Ser

Gly

Ala
90

Thr

Thr

395

Leu

Ser

Ser

Leu

Gln

Gln

Thr

Thr

75

Val

Val

380

Gln

Asn

Val

His

Ala

Ser

Gln

Arg

60

Tyr

Glu

Pro

Val

Leu

Ser
445

Val

Val

Lys

45

Glu

Phe

Phe

Trp

Ile

Gln

His

430

Pro

Ser

Leu

30

Pro

Ser

Thr

Cys

Gln

Met

Lys

415

Glu

Gly

Leu

15

Gly

Gly

Leu

Gln
95

Trp

Asp

400

Ser

Gly

Lys

Gly

Ser

Gln

Val

Thr

80

Gln



Tyr

Arg

Gln

Tyr

145

Gln

Thr

Arg

Pro

Tyr

Thr

Leu

130

Pro

Asn

Tyr

His

Ile
210

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

<220>
<223>

<400>

Asp

Asp

115

Thr

Lys

Gly

Ser

Asn

195

Val

30
454
PRT

Thr

100

Ala

Ser

Asp

Val

Met

180

Ser

Lys

Pro

Ala

Gly

Ile

Leu

165

Ser

Tyr

Ser

Thr

Pro

Gly

Asn

150

Asn

Ser

Thr

Phe

Phe

Thr

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

recombinant sequence

30

Gln Val Gln Leu Val Glu Ser

1

5

Thr Val Lys Ile Ser Cys Lys

20

Tyr Met His Trp Val Gln Gln

35

Gly

Val

120

Ser

Lys

Trp

Leu

Glu

200

Arg

Gly

Val

Ala Pro Gly Lys Gly

40

Gln

105

Ser

Val

Trp

Thr

Thr

185

Ala

Asn

Ala

Ser
25

Gly Thr Arg Leu Glu
110

Ile Phe Pro Pro Ser
125

Val Cys Phe Leu Asn
140

Lys Ile Asp Gly Ser
155

Asp Gln Asp Ser Lys
170

Leu Thr Lys Asp Glu
190

Thr His Lys Thr Ser
205

Glu Cys

Ile

Ser

Asn

Glu

Asp

175

Tyr

Thr

Lys

Glu

Phe

Arg

160

Ser

Glu

Ser

Glu Val Lys Lys Pro Gly Ala

10

15

Gly Tyr Thr Phe Thr Asp Tyr

30

45

Leu Glu Trp Met



Gly

Gln

65

Met

Ala

Tyr

Gly

Gly

145

Val

Phe

Val

Val

Lys

225

Leu

Leu

50

Gly

Glu

Thr

Trp

Pro

130

Thr

Thr

Pro

Thr

Asn

210

Ser

Leu

Val

Arg

Leu

Asp

Gly

115

Ser

Ala

Val

Ala

Val

195

His

Cys

Gly

Asp

Val

Ser

Ala

100

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Asp

Gly

Pro

Thr

Ser

85

Arg

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Lys

Pro
245

Glu

Ile

70

Leu

Gly

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Thr

230

Ser

Asp

55

Thr

Arg

Ser

Leu

Leu

135

Cys

Ser

Ser

Ser

Asn

215

His

Val

Gly

Ala

Ser

Gly

Val

120

Ala

Leu

Gly

Ser

Leu

200

Thr

Thr

Phe

Glu

Asp

Glu

Ser

105

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Leu

Thr

Thr

Asp

90

Tyr

Val

Ser

Lys

Leu

170

Leu

Thr

Val

Pro

Phe
250

Ile

Ser

75

Thr

Tyr

Ser

Ser

Asp

155

Thr

Tyr

Gln

Asp

Pro

235

Pro

Tyr

60

Thr

Ala

Pro

Ser

Lys

140

Tyr

Ser

Ser

Thr

Lys

220

Cys

Pro

Ala

Asp

Val

Asn

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Lys

Pro

Lys

Glu

Thr

Tyr

His

110

Ser

Thr

Pro

Val

Ser

190

Ile

Val

Ala

Pro

Lys

Ala

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Pro

Lys
255

Phe

Tyr

80

Cys

Asp

Lys

Gly

Pro

160

Thr

Val

Asn

Pro

Glu

240

Asp



Thr

Val

Val

Ser

305

Leu

Ala

Pro

Gln

Ala

385

Thr

Leu

Ser

Ser

Leu

Ser

Glu

290

Thr

Asn

Pro

Gln

Val

370

Val

Pro

Thr

Val

Leu
450

<210>
<211>

Met

His

275

Val

Tyr

Gly

Ile

Val

355

Ser

Glu

Pro

Val

Met

435

Ser

31
219

Ile

260

Glu

His

Arg

Lys

Glu

340

Tyr

Leu

Trp

Val

Asp

420

His

Pro

Ser

Asp

Asn

Val

Glu

325

Lys

Thr

Thr

Glu

Leu

405

Lys

Glu

Gly

Arg

Pro

Ala

Val

310

Tyr

Thr

Leu

Cys

Ser

390

Asp

Ser

Ala

Thr

Glu

Lys

295

Ser

Lys

Ile

Pro

Leu

375

Asn

Ser

Arg

Leu

Pro

Val

280

Thr

Val

Cys

Ser

Pro

360

Val

Gly

Asp

Trp

His
440

Glu

265

Lys

Lys

Leu

Lys

Lys

345

Ser

Lys

Gln

Gly

Gln

425

Asn

Val

Phe

Pro

Thr

Val

330

Ala

Arg

Gly

Pro

Ser

410

Gln

His

Thr

Asn

Arg

Val

315

Ser

Lys

Asp

Phe

Glu

395

Phe

Gly

Tyr

Cys

Trp

Glu

300

Leu

Asn

Gly

Glu

Tyr

380

Asn

Phe

Asn

Thr

Val

Tyr

285

Glu

His

Lys

Gln

Leu

365

Pro

Asn

Leu

Val

Gln
445

Val

270

Val

Gln

Gln

Ala

Pro

350

Thr

Ser

Tyr

Tyr

Phe

430

Lys

Val

Asp

Tyr

Asp

Leu

335

Arg

Lys

Asp

Lys

Ser

415

Ser

Ser

Asp

Gly

Asn

Trp

320

Pro

Glu

Asn

Ile

Thr

400

Lys

Cys

Leu



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

recombinant sequence

31

Asp Ile Val Met

1

Glu

Ser

Pro

Pro

65

Ile

Tyr

Arg

Gln

Tyr

145

Ser

Thr

Arg

Asn

Pro

50

Asp

Asn

Tyr

Thr

Leu

130

Pro

Gly

Tyr

Ala

Asn

35

Lys

Arg

Ser

Asp

Val

115

Lys

Arg

Asn

Ser

Thr

20

Lys

Leu

Phe

Leu

Thr

100

Ala

Ser

Glu

Ser

Leu
180

Thr

Ile

Asn

Leu

Ser

Gln

85

Pro

Ala

Gly

Ala

Gln

165

Ser

Gln

Asn

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Lys

150

Glu

Ser

Ser

Cys

Leu

Tyr

55

Ser

Glu

Phe

Ser

Ala

135

Val

Ser

Thr

Pro

Lys

Ala

40

Trp

Gly

Asp

Gly

Val

120

Ser

Gln

Val

Leu

Asp

Ser

25

Trp

Ala

Ser

Val

Gln

105

Phe

Val

Trp

Thr

Thr
185

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Gly

Ile

Val

Lys

Glu

170

Leu

Leu

Gln

Gln

Thr

Thr

75

Val

Thr

Phe

Cys

Val

155

Gln

Ser

Ala

Ser

Gln

Arg

60

Tyr

Arg

Pro

Leu

140

Asp

Asp

Lys

Val

Val

Lys

45

Glu

Phe

Phe

Leu

Pro

125

Leu

Asn

Ser

Ala

Ser

Leu

30

Pro

Ser

Thr

Cys

Glu

110

Ser

Asn

Ala

Lys

Asp
190

Leu

15

Gly

Gly

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Gly

Ser

Gln

Val

Thr

80

Gln

Lys

Glu

Phe

Gln

160

Ser

Glu



Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

195

200

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

32
227
PRT

215

Artificial Sequence

recombinant sequence

32

Gln Val Gln

1

Thr

Tyr

Gly

Gln

65

Met

Ala

Tyr

Gly

Val

Met

Leu

50

Gly

Glu

Thr

Trp

Pro
130

Lys

His

35

Val

Arg

Leu

Asp

Gly

115

Ser

Leu

Ile

20

Trp

Asp

Val

Ser

Ala

100

Gln

Val

Val

5

Ser

Val

Pro

Thr

Ser

85

Arg

Gly

Phe

Gln

Cys

Gln

Glu

Ile

70

Leu

Gly

Thr

Pro

Ser

Lys

Gln

Asp

55

Thr

Arg

Ser

Leu

Leu
135

Gly

Val

Ala

40

Gly

Ala

Ser

Gly

Val

120

Ala

Ala

Ser

25

Pro

Glu

Asp

Glu

Ser

105

Thr

Pro

Glu

10

Gly

Thr

Thr

Asp

90

Tyr

Val

Ser

Val

Tyr

Lys

Ile

Ser

75

Thr

Tyr

Ser

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Pro

Ser

Lys
140

205

Lys

Phe

Leu

45

Ala

Asp

Val

Asn

Ala

125

Ser

Pro

Thr

30

Glu

Glu

Thr

Tyr

His

110

Ser

Thr

Gly

15

Trp

Lys

Ala

Tyr

95

Phe

Thr

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Asp

Lys

Gly



Gly

145

Val

Phe

Val

Val

Lys
225

Thr

Thr

Pro

Thr

Asn

210

Ser

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

<220>
<223>

<400>

Ala

Val

Ala

Val

195

His

Cys

33
219
PRT

Ala

Ser

Val

180

Pro

Lys

Leu

Trp

165

Leu

Ser

Pro

Gly

150

Asn

Gln

Ser

Ser

Cys

Ser

Ser

Ser

Asn
215

Artificial Sequence

recombinant sequence

33

Asp Ile Val Met

1

Glu Arg Ala

Ser Asn Asn

35

Pro Pro Lys

50

Pro Asp Arg

65

Thr

20

Lys

Leu

Phe

Thr

5

Ile

Asn

Leu

Ser

Gln

Asn

Tyr

Ile

Gly
70

Thr

Cys

Leu

Tyr

55

Ser

Leu

Gly

Ser

Leu

200

Thr

Pro

Lys

Ala

40

Trp

Gly

Val

Ala

Gly

185

Gly

Lys

Asp

Ser

25

Trp

Ala

Ser

Lys

Leu

170

Leu

Thr

Val

Ser

10

Ser

Tyr

Ser

Gly

Asp

155

Thr

Tyr

Gln

Asp

Leu

Gln

Gln

Thr

Thr
75

Tyr

Ser

Ser

Thr

Lys
220

Ala

Ser

Gln

Arg

60

Asp

Phe

Gly

Leu

Tyr

205

Lys

Val

Val

Lys

45

Glu

Phe

Pro

Val

Ser

190

Ile

Val

Ser

Leu

30

Pro

Ser

Thr

Glu

His

175

Ser

Cys

Glu

Leu

15

Tyr

Gly

Gly

Leu

Pro

160

Thr

Val

Asn

Pro

Ser

Gln

Val

Thr
80



Ile

Tyr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Asn

Tyr

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Ser

Asp

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

34
451
PRT

Leu

Thr

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Gln

85

Pro

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Ala

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Glu

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

recombinant sequence

34

Asp

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Val

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Ala

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Val

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Tyr

Arg

Pro

Leu

140

Asp

Lys

Gln

Phe

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Cys

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Gln

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

5

10

15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr

20

25

30



Tyr

Gly

Gln

65

Met

Ala

Tyr

Gly

Ser

145

Val

Phe

Val

Val

Lys
225

Met

Leu

50

Gly

Glu

Thr

Trp

Pro

130

Thr

Thr

Pro

Thr

Asp

210

Tyr

His

35

Val

Arg

Leu

Asp

Gly

115

Ser

Ala

Val

Ala

Val

195

His

Gly

Trp

Asp

Val

Ser

Ala

100

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Pro

Val

Pro

Thr

Ser

85

Arg

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Pro

Gln

Glu

Ile

70

Leu

Gly

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Cys
230

Gln

Asp

55

Thr

Arg

Ser

Leu

Leu

135

Cys

Ser

Ser

Ser

Asn

215

Pro

Ala

40

Gly

Ala

Ser

Gly

Val

120

Ala

Leu

Gly

Ser

Leu

200

Thr

Pro

Pro

Glu

Asp

Glu

Ser

105

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Gly

Thr

Thr

Asp

90

Tyr

Val

Cys

Lys

Leu

170

Leu

Thr

Val

Pro

Lys

Ile

Ser

75

Thr

Tyr

Ser

Ser

Asp

155

Thr

Tyr

Lys

Asp

Ala
235

Gly

Tyr

60

Thr

Ala

Pro

Ser

Arg

140

Ser

Ser

Thr

Lys

220

Pro

Leu

45

Ala

Asp

Val

Asn

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Arg

Glu

Glu

Glu

Thr

Tyr

His

110

Ser

Thr

Pro

Val

Ser

190

Thr

Val

Phe

Trp

Lys

Ala

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Leu

Met

Phe

Tyr

80

Cys

Asp

Lys

Glu

Pro

160

Thr

Val

Asn

Ser

Gly
240



Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Leu

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Leu

Glu

Gln

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Gln

Gly

375

Pro

Ser

Glu

His

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr
440

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Met

Pro

Asn

Leu

410

Val

Gln

Pro

Val

Val

Gln

Gln

315

Gly

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Lys

Val

Asp

Phe

300

Asp

Leu

Arg

Lys

Asp

380

Ser

Ser

Ser

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Arg

Cys

Leu
445

Thr

Val

270

Val

Ser

Leu

Ser

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Leu

255

Ser

Glu

Thr

Asn

Ser

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Met

Gln

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser



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

<220>
<223>

<400>

35
219
PRT

Artificial Sequence

recombinant sequence

35

Asp Ile Val

1

Glu

Ser

Pro

Pro

65

Ile

Tyr

Arg

Gln

Tyr

145

Ser

Arg

Asn

Pro

50

Asp

Asn

Tyr

Thr

Leu

130

Pro

Gly

Ala

Asn

35

Lys

Arg

Ser

Asp

Val

115

Lys

Arg

Asn

Met

Thr

20

Lys

Leu

Phe

Leu

Thr

100

Ala

Ser

Glu

Ser

Thr

Ile

Asn

Leu

Ser

Gln

85

Pro

Ala

Gly

Ala

Gln
165

Gln

Asn

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Lys

150

Glu

Thr

Cys

Leu

Tyr

55

Ser

Glu

Phe

Ser

Ala

135

Val

Ser

Pro

Lys

Ala

40

Trp

Gly

Asp

Gly

Val

120

Ser

Gln

Val

Asp

Ser

25

Trp

Ala

Ser

Val

Gln

105

Phe

Val

Trp

Thr

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Gly

Ile

Val

Lys

Glu
170

Leu

Gln

Gln

Thr

Thr

75

Val

Thr

Phe

Cys

Val

155

Gln

Ala

Ser

Gln

Arg

60

Asp

Tyr

Arg

Pro

Leu

140

Asp

Val

Val

Lys

45

Glu

Phe

Phe

Leu

Pro

125

Leu

Asn

Ser

Ser

Leu

30

Pro

Ser

Thr

Cys

Glu

110

Ser

Asn

Ala

Lys

Leu

15

Tyr

Gly

Gly

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp
175

Gly

Ser

Gln

Val

Thr

80

Gln

Lys

Glu

Phe

Gln

160

Ser



Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
180 185 190

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
195 200 205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215



