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<120>

<130> X21380

<150> 62/484025

<151> 2017-04-11

<160> 32

<170>

<210> 1

<211> 290

<212> PRT

<213> Homo sapiens

<400> 1

Met Arg Ile Phe Ala

1 5

Asn Ala Phe Thr Val

20

Gly Ser Asn Met Thr
35

Asp Leu Ala Ala Leu

50

Ile Gln Phe Val His

65

Tyr Arg Gln Arg Ala

85
Ala Ala Leu Gln Ile
100
Arg Cys Met Ile Ser

115

Val

Thr

Ile

Ile

Gly

70

Arg

Thr

Tyr

Phe

Val

Glu

Val

55

Glu

Leu

Asp

Gly

Ile

Pro

Cys

40

Tyr

Glu

Leu

Val

Gly
120

Phe

Lys

25

Lys

Trp

Asp

Lys

Lys

105

Ala

Met

10

Asp

Phe

Glu

Leu

Asp

90

Leu

Asp

Thr

Leu

Pro

Met

Lys

75

Gln

Gln

Tyr

Tyr

Tyr

Val

Glu

60

Val

Leu

Asp

Lys

Trp

Val

Glu

45

Asp

Gln

Ser

Ala

Arg
125

His

Val

30

Lys

Lys

His

Leu

Gly

110

Ile

Leu

15

Glu

Gln

Asn

Ser

Gly

95

Val

Thr

Leu

Tyr

Leu

Ile

Ser

80

Asn

Tyr

Val



Lys

Asp

145

Pro

Gly

Val

Cys

Val

225

Leu

Phe

Gly

Glu

Val

130

Pro

Lys

Lys

Thr

Thr

210

Ile

Val

Ile

Ile

Thr
290

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

<400>

Asn

Val

Ala

Thr

Ser

195

Phe

Pro

Ile

Phe

Gln

275

2
130
PRT

Ala

Thr

Glu

Thr

180

Thr

Arg

Glu

Leu

Arg

260

Asp

Pro

Ser

Val

165

Thr

Leu

Arg

Leu

Gly

245

Leu

Thr

Homo sapiens

2

Tyr

Glu

150

Ile

Thr

Arg

Leu

Pro

230

Ala

Arg

Asn

Asn

135

His

Trp

Asn

Ile

Asp

215

Leu

Ile

Lys

Ser

Lys

Glu

Thr

Ser

Asn

200

Pro

Ala

Leu

Gly

Lys
280

Ile

Leu

Ser

Lys

185

Thr

Glu

His

Leu

Arg

265

Lys

Asn

Thr

Ser

170

Arg

Thr

Glu

Pro

Cys

250

Met

Gln

Gln

Cys

155

Asp

Glu

Thr

Asn

Pro

235

Leu

Met

Ser

Arg

140

Gln

His

Glu

Asn

His

220

Asn

Gly

Asp

Asp

Ile

Ala

Gln

Lys

Glu

205

Thr

Glu

Val

Val

Thr
285

Leu

Glu

Val

Leu

190

Ile

Ala

Arg

Ala

Lys

270

His

Val

Gly

Leu

175

Phe

Phe

Glu

Thr

Leu

255

Lys

Leu

Val

Tyr

160

Ser

Asn

Tyr

Leu

His

240

Thr

Cys

Glu

Met Phe Ser His Leu Pro Phe Asp Cys Val Leu Leu Leu Leu Leu Leu

1

5

10

15



Leu

Asn

Val

Asn

65

Arg

Ile

Gln

Ile

Leu

Ala

Pro

50

Val

Tyr

Glu

Ile

Lys
130

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

<220>
<223>

<400>

3
1
p

Thr

Tyr

35

Val

Val

Trp

Asn

Pro
115

23
RT

Arg

20

Leu

Cys

Leu

Leu

Val

100

Gly

Ser

Pro

Trp

Arg

Asn

85

Thr

Ile

Ser

Cys

Gly

Thr

70

Gly

Leu

Met

Glu

Phe

Lys

55

Asp

Asp

Ala

Asn

Artificial Sequence

synthetic construct

3

Gln Val Gln Leu Val Gln Ser

1

5

Ser Val Lys Val Ser Cys Lys

20

Ala Ile Ser Trp Val Arg Gln

35

Val

Tyr

40

Gly

Glu

Phe

Asp

Asp
120

Glu

25

Thr

Ala

Arg

Arg

Ser

105

Glu

Tyr

Pro

Cys

Asp

Lys

90

Gly

Lys

Arg

Ala

Pro

Val

75

Ile

Phe

Ala

Ala

Val

60

Asn

Asp

Tyr

Asn

Gly Ala Glu Val Lys

10

Ala Ser Gly Gly Thr

25

Ala Pro Gly Gln Gly

40

Glu

Pro

45

Phe

Tyr

Val

Cys

Leu
125

Val

30

Gly

Glu

Trp

Ser

Cys

110

Lys

Gly

Asn

Cys

Thr

Leu

95

Arg

Leu

Gln

Leu

Gly

Ser

80

Thr

Ile

Val

Lys Pro Gly Ser

15

Phe Ser Ser Tyr

30

Leu Glu Trp Met

45



Gly Gly
50

Gln Gly
65

Met Glu

Ala Arg

Trp Gly

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

<220>
<223>

<400>
Gln Ser
1

Arg Val

Thr Val

Ile Tyr
50

Gly Ser
65

Ser Glu

Ile

Arg

Leu

Ser

Gln

115

4
111
PRT

Ile

Val

Ser

Pro

100

Gly

Pro

Thr

Ser

85

Asp

Thr

Ile

Ile

70

Leu

Tyr

Thr

Phe

55

Thr

Arg

Ser

Val

Artificial Sequence

synthetic construct

4

Val

Thr

Asn

35

Gly

Lys

Asp

Leu

Ile

20

Trp

Asn

Ser

Glu

Thr

Ser

Tyr

Ser

Gly

Ala
85

Gln

Cys

Gln

Asn

Thr

70

Asp

Pro

Ser

Gln

Arg

55

Ser

Tyr

Gly

Ala

Ser

Pro

Thr
120

Pro

Gly

Leu

40

Pro

Ala

Tyr

Thr

Asp

Glu

Tyr

105

Val

Ser

Ser

25

Pro

Ser

Ser

Cys

Ala

Lys

Asp

90

Tyr

Ser

Ala

10

Ser

Gly

Gly

Leu

Gln
90

Asn Tyr Ala

60

Ser Thr Ser

75

Thr Ala Val

Tyr Tyr Gly

Ser

Ser

Ser

Thr

Val

Ala

75

Ser

Gly

Asn

Ala

Pro

60

Ile

Tyr

Thr

Ile

Pro

45

Asp

Ser

Asp

Gln

Thr

Tyr

Met
110

Pro

Gly

30

Lys

Arg

Gly

Ser

Lys

Ala

Tyr

95

Asp

Gly

15

Ser

Leu

Phe

Leu

Ser
95

Phe

Tyr

80

Cys

Val

Gln

Asn

Leu

Ser

Gln

80

Leu



Ser Gly Ser Val Phe Gly Gly Gly Ile Lys Leu Thr Val Leu Gly

100

Artificial Sequence

synthetic construct

<210> 5

<211> 117

<212> PRT

<213>

<220>

<223>

<400> 5

Glu Val Gln

1

Ser Leu Arg

Tyr Met Ser
35

Ser Ala Ile

50

Lys Gly Arg

65

Leu Gln Met

Ala Arg Tyr

Val Thr Val
115

<210> 6

<211> 117

<212> PRT

<213>

<220>

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Ser

Leu

Ser

Val

Gly

Thr

Ser

85

Arg

Ser

Glu

Cys

Arg

Ser

Ile

70

Leu

Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Ala

Artificial Sequence

Gly

Ala

Ala

40

Gly

Arg

Ala

Phe

105

Gly

Ser

25

Pro

Ser

Asp

Glu

Asp
105

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Leu

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Val

Thr

Gly

Tyr

60

Lys

Ala

Gly

Gln

Phe

Leu

45

Ala

Asn

Val

Gln

110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Thr

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu



<223>

<400>

synthetic construct

6

Glu Val Gln

1

Ser

Tyr

Ser

Lys

65

Leu

Ala

Val

Leu

Phe

Ala

50

Gly

Gln

Arg

Thr

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

<220>
<223>

<400>

7
1
p

Arg

Ser

35

Ile

Arg

Met

Tyr

Val
115

17
RT

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

Ser

Leu

Ser

Val

Gly

Thr

Ser

85

Asn

Ser

Glu

Cys

Asn

Ile
70

Leu

Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Artificial Sequence

synthetic construct

7

Gly

Ala

Ala

40

Arg

Arg

Ala

Phe

Gly

Ser

25

Pro

Ser

Asp

Glu

Asp
105

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Leu

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Val

Ser

Gly

Tyr

60

Lys

Ala

Gly

Gln

Phe

Leu

45

Ala

Asn

Val

Gln

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Thr

Gly

Phe

Val

Val

Tyr

80

Cys

Leu

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20

25

30



Tyr

Ser

Lys

65

Leu

Ala

Val

Met

Ala

50

Gly

Gln

Arg

Thr

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

<220>
<223>

<400>

Ser
35

Ile

Arg

Met

Tyr

Val
115

8
107
PRT

Trp

Ser

Phe

Asn

Tyr

100

Ser

Val

Gly

Thr

Ser

85

Asn

Ser

Arg

Asn

Ile

70

Leu

Thr

Gln

Gly

55

Ser

Arg

Gly

Artificial Sequence

synthetic construct

8

Asp Ile Val

1

Asp Arg Val

Leu Asn Trp

35

Tyr Ala Ala

50

Ser Gly Ser

65

Met

Thr

20

Ser

Gly

Thr

Ile

Gln

Ser

Thr

Gln

Thr

Gln

Leu

Asp
70

Ser

Cys

Pro
55

Phe

Ala

40

Lys

Arg

Ala

Phe

Pro

Gln

Pro

40

Ile

Thr

Pro

Ser

Asp

Glu

Asp
105

Ser

Ala

25

Gly

Leu

Gly

Thr

Asn

Asp

90

Leu

Ser

10

Ser

Lys

Val

Thr

Lys

Tyr

Ser

75

Thr

Trp

Leu

Glu

Ala

Pro

Ile
75

Gly

Tyr

60

Lys

Ala

Gly

Ser

Ala

Pro

Ser

60

Ser

Leu

45

Ala

Asn

Val

Gln

Ala

Ile

Lys

45

Arg

Ser

Glu

Asp

Thr

Tyr

Gly
110

Ser

Tyr

30

Leu

Phe

Leu

Trp

Ser

Leu

Tyr

95

Thr

Val

15

Gly

Leu

Ser

Gln

Val

Val

Tyr

80

Cys

Leu

Gly

Tyr

Ile

Gly

Pro
80



Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Tyr Gly Phe Pro Pro

85

90

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

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

<220>
<223>

<400>

9
107
PRT

100

Artificial Sequence

synthetic construct

9

Asp Ile Val Met

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Arg

Asn

Ala

50

Gly

Asp

Phe

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

<220>
<223>

Val

Trp

35

Ala

Ser

Phe

Gly

10
107
PRT

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Thr

Ile

Gln

Ser

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Pro

55

Phe

Tyr

Lys

Artificial Sequence

synthetic construct

Pro

Gln

Pro

40

Ile

Thr

Cys

Leu

105

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Glu

Ala

Pro

Ile

75

Ala

Lys

Ser

Ala

Pro

Ser

60

Ser

Tyr

Ala

Ile

Lys

45

Ser

Gly

Ser

Tyr

30

Leu

Phe

Leu

Phe

95

Val

15

Gly

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Pro



<400>

10

Asp Ile Val

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Gly

Asn

Tyr

50

Gly

Asp

Phe

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

<220>
<223>

<400>

Val

Trp

35

Ala

Ser

Phe

Gly

11
453
PRT

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Thr

Ile

Gln

Ser

Thr

Thr

85

Gly

Gln

Thr

Gln

Ile

Asp

70

Tyr

Thr

Ser

Cys

Lys

Val

55

Phe

Tyr

Lys

Artificial Sequence

synthetic construct

11

Gln Val Gln Leu Val Gln Ser

1

5

Ser Val Lys Val Ser Cys Lys

20

Ala Ile Ser Trp Val Arg Gln

35

Gly Gly Ile Ile Pro Ile Phe

50

55

Pro

Gln

Pro

40

Ser

Thr

Cys

Leu

Gly

Ala

Ala

40

Gly

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ala

Ser

25

Pro

Thr

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Glu

10

Gly

Gly

Ala

Leu

Gln

Ala

Pro

Ile

75

Ala

Lys

Val

Gly

Gln

Asn

Ser

Asp

Pro

Ser

60

Ser

Ser

Lys

Thr

Gly

Tyr
60

Ala

Ile

Lys

45

Arg

Ser

Ser

Lys

Phe

Leu

45

Ala

Ser

Tyr

30

Leu

Phe

Leu

Phe

Pro

Ser

30

Glu

Gln

Val

15

Asn

Leu

Ser

Gln

Pro
95

Gly

15

Ser

Trp

Lys

Gly

Tyr

Ile

Gly

Pro

80

Pro

Ser

Tyr

Met

Phe



Gln

65

Met

Ala

Trp

Pro

Thr

145

Thr

Pro

Thr

Asn

Ser

225

Ala

Leu

Gly

Glu

Arg

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Cys

Gly

Met

Arg

Leu

Ser

Gln

115

Val

Ala

Ser

Val

Pro

195

Lys

Asp

Gly

Ile

Val

Ser

Pro

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Lys

Pro

Ser
260

Thr

Ser

85

Asp

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Thr

Ser

245

Arg

Ile

70

Leu

Tyr

Thr

Leu

Cys

150

Ser

Ser

Ser

Asn

His

230

Val

Thr

Thr

Arg

Ser

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Thr

Phe

Pro

Ala

Ser

Pro

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Leu

Glu

Asp

Glu

Tyr

105

Val

Ser

Lys

Leu

Leu

185

Thr

Val

Pro

Phe

Val
265

Lys

Asp

90

Tyr

Ser

Ser

Asp

Thr

170

Tyr

Gln

Asp

Pro

Pro

250

Thr

Ser

75

Thr

Tyr

Ser

Lys

Tyr

155

Ser

Ser

Thr

Lys

Cys

235

Pro

Cys

Thr

Ala

Tyr

Ala

Ser

140

Phe

Gly

Leu

Tyr

Arg

220

Pro

Lys

Val

Ser

Val

Gly

Ser

125

Thr

Pro

Val

Lys

Ile

205

Val

Ala

Pro

Val

Thr

Tyr

Met

110

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Pro

Lys

Val
270

Ala

Tyr

95

Asp

Lys

Gly

Pro

Thr

175

Val

Asn

Pro

Glu

Asp

255

Ser

Tyr

80

Cys

Val

Gly

Gly

Val

160

Phe

Val

Val

Lys

Ala

240

Thr

Val



Ser

Glu

Thr

305

Asn

Pro

Gln

Val

Val

385

Pro

Thr

Val

Leu

His

Val

290

Tyr

Gly

Ile

Val

Ser

370

Glu

Pro

Val

Met

Ser
450

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

<220>

Glu
275

His

Arg

Lys

Glu

Tyr

355

Leu

Trp

Val

Asp

His

435

Pro

12
216
PRT

Asp

Asn

Val

Glu

Lys

340

Val

Leu

Glu

Leu

Lys

420

Glu

Gly

Pro

Ala

Val

Tyr

325

Thr

Leu

Cys

Ser

Asp

405

Ser

Ala

Lys

Glu

Lys

Ser

310

Lys

Ile

Pro

Leu

Asn

390

Ser

Arg

Leu

Val

Thr

295

Val

Cys

Ser

Pro

Val

375

Gly

Asp

Trp

His

Artificial Sequence

Lys

280

Lys

Leu

Lys

Lys

Ser

360

Lys

Gln

Gly

Gln

Asn
440

Phe

Pro

Thr

Val

Ala

345

Arg

Gly

Pro

Ser

Gln

425

His

Asn

Arg

Val

Ser

330

Lys

Asp

Phe

Glu

Phe

410

Gly

Tyr

Trp

Glu

Leu

315

Asn

Gly

Glu

Tyr

Asn

395

Phe

Asn

Thr

Tyr

Glu

300

His

Lys

Gln

Leu

Pro

380

Asn

Leu

Val

Gln

Val

285

Gln

Gln

Ala

Pro

Thr

365

Ser

Tyr

Tyr

Phe

Lys
445

Asp

Tyr

Asp

Leu

Arg

350

Lys

Asp

Leu

Ser

Ser

430

Ser

Gly

Asn

Trp

Pro

335

Glu

Asn

Ile

Thr

Lys

415

Cys

Leu

Val

Ser

Leu

320

Ala

Pro

Gln

Ala

Trp

400

Leu

Ser

Ser



<223>

<400>

12

Gln Ser Val Leu

1

Arg

Thr

Ile

Gly

65

Ser

Ser

Pro

Leu

Pro

145

Ala

Ala

Arg

Val

Val

Tyr

50

Ser

Glu

Gly

Lys

Gln

130

Gly

Gly

Ala

Ser

Thr

Asn

35

Gly

Lys

Asp

Ser

Ala

115

Ala

Ala

Val

Glu

Tyr
195

Ile

20

Asn

Ser

Glu

Val

100

Ala

Asn

Val

Glu

Ser

180

Ser

Thr

Ser

Ser

Gly

Ala

85

Phe

Pro

Lys

Thr

Thr

165

Glu

Cys

Gln

Cys

Gln

Asn

Thr

70

Asp

Gly

Ser

Ala

Val

150

Thr

Leu

Gln

synthetic construct

Pro

Ser

Gln

Arg

55

Ser

Tyr

Gly

Val

Thr

135

Ala

Thr

Ser

Val

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

Thr

120

Leu

Trp

Pro

Leu

Thr
200

Ser

Ser

25

Pro

Ser

Ser

Cys

Ile

105

Leu

Val

Lys

Ser

Thr

185

His

Ala
10

Ser

Gly

Gly

Leu

Gln

90

Lys

Phe

Cys

Ala

Lys

170

Pro

Glu

Ser

Ser

Thr

Val

Ala

75

Ser

Leu

Pro

Leu

Asp

155

Gln

Glu

Gly

Gly

Asn

Ala

Pro

60

Ile

Tyr

Thr

Pro

Ile

140

Ser

Ser

Gln

Ser

Thr

Ile

Pro

45

Asp

Ser

Asp

Val

Ser

125

Ser

Ser

Asn

Trp

Thr
205

Pro

Gly

30

Lys

Arg

Gly

Ser

Leu

110

Ser

Asp

Pro

Asn

Lys

190

Val

Gly

15

Ser

Leu

Phe

Leu

Ser

95

Gly

Glu

Phe

Val

Lys

175

Ser

Glu

Gln

Asn

Leu

Ser

Gln

80

Leu

Gln

Glu

Tyr

Lys

160

Tyr

His

Lys



Thr Val Ala Pro Ala Glu Cys Ser

210

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

<220>
<223>

<400>

13
447
PRT

215

Artificial Sequence

synthetic construct

13

Glu Val Gln

1

Ser

Tyr

Ser

Lys

65

Leu

Ala

Val

Ala

Leu
145

Leu

Met

Ala

50

Gly

Gln

Arg

Thr

Pro

130

Val

Arg

Ser

35

Ile

Arg

Met

Tyr

Val

115

Ser

Thr

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Ser

Ser

Asp

Leu

Ser

Val

Gly

Thr

Ser

85

Arg

Ser

Lys

Tyr

Glu

Cys

Arg

Ser

Ile

70

Leu

Thr

Ala

Ser

Phe
150

Ser

Ala

Gln

Gly

55

Ser

Arg

Ala

Ser

Thr

135

Pro

Gly

Ala

Ala

40

Gly

Arg

Ala

Phe

Thr

120

Ser

Glu

Gly

Ser

25

Pro

Ser

Asp

Glu

Asp

105

Lys

Gly

Pro

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Leu

Gly

Gly

Val

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Pro

Thr

Thr
155

Val

Thr

Gly

Tyr

60

Lys

Ala

Gly

Ser

Ala

140

Val

Gln

Phe

Leu

45

Ala

Asn

Val

Gln

Val

125

Ala

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Phe

Leu

Trp

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Thr

Pro

Gly

Asn

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu

Glu

Cys

Ser
160



Gly

Ser

Leu

Thr

Thr

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Ala

Gly

Gly

Lys

210

Cys

Leu

Glu

Lys

Lys

290

Leu

Lys

Lys

Ser

Leu

Leu

Thr

195

Val

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Arg
355

Thr

Tyr

180

Gln

Asp

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Asp

Ser

165

Ser

Thr

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Gly

Leu

Tyr

Arg

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Leu

Val

Trp

Ile

Val

215

Ala

Pro

Val

Val

Gln

295

Gln

Ala

Pro

Thr

His

Ser

Cys

200

Glu

Pro

Lys

Val

Asp

280

Tyr

Asp

Leu

Arg

Lys
360

Thr

Val

185

Asn

Pro

Glu

Asp

Ser

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Phe

170

Val

Val

Lys

Ala

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Pro

Thr

Asn

Ser

Ala

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Ala

Val

His

Cys

220

Met

His

Val

Tyr

300

Gly

Ile

Val

Ser

Val

Pro

Lys

205

Asp

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu
365

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Val

350

Thr

Glu

175

Ser

Ser

Thr

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Tyr

Cys

Ser

Ser

Asn

His

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu



Val

Gly

385

Asp

Trp

His

Lys Gly

370

Gln Pro

Gly Ser

Gln Gln

Asn His
435

<210> 14
<211> 447
<212> PRT

<213>

<220>

<223>

<400> 14

Glu
1

Ser

Tyr

Ser

Lys

65

Leu

Val Gln

Leu Arg

Phe Ser
35

Ala Ile
50

Gly Arg

Gln Met

Phe

Glu

Phe

Gly

420

Tyr

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

Asn

Ala

405

Asn

Thr

Leu

Ser

Val

Gly

Thr

Ser
85

Pro Ser
375

Asn Tyr

390

Leu Val

Val Phe

Gln Lys

Artificial Sequence

synthetic construct

Glu Ser

Cys Ala

Arg Gln

Asn Gly
55

Ile Ser
70

Leu Arg

Asp

Lys

Ser

Ser

Ser
440

Gly

Ala

Ala

40

Arg

Arg

Ala

Ile

Thr

Lys

Cys

425

Leu

Gly

Ser

25

Pro

Ser

Asp

Glu

Ala

Thr

Leu

410

Ser

Ser

Gly

10

Gly

Gly

Thr

Asn

Asp
90

Val

Pro

395

Thr

Val

Leu

Leu

Phe

Lys

Tyr

Ser

75

Thr

Glu

380

Pro

Val

Met

Ser

Val

Ser

Gly

Tyr

60

Lys

Ala

Trp

Val

Asp

His

Pro
445

Gln

Phe

Leu

45

Ala

Asn

Val

Glu

Leu

Lys

Glu

430

Gly

Pro

Ser

30

Glu

Asp

Thr

Tyr

Ser

Asp

Ser

415

Ala

Lys

Gly

15

Ser

Trp

Ser

Leu

Tyr
95

Asn

Ser

400

Arg

Leu

Gly

Phe

Val

Val

Tyr

80

Cys



Ala

Val

Ala

Leu

145

Gly

Ser

Leu

Thr

Thr

225

Phe

Pro

Val

Thr

Val
305

Arg

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

210

Cys

Leu

Glu

Lys

Lys

290

Leu

Tyr

Val

115

Ser

Thr

Leu

Leu

Thr

195

Val

Pro

Phe

Val

Phe

275

Pro

Thr

Tyr

100

Ser

Ser

Asp

Thr

Tyr

180

Gln

Asp

Pro

Pro

Thr

260

Asn

Arg

Val

Asn

Ser

Lys

Tyr

Ser

165

Ser

Thr

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Thr

Ala

Ser

Phe

150

Gly

Leu

Tyr

Arg

Pro

230

Lys

Val

Tyr

Glu

His
310

Gly

Ser

Thr

135

Pro

Val

Trp

Ile

Val

215

Ala

Pro

Val

Val

Gln

295

Gln

Phe

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Pro

Lys

Val

Asp

280

Tyr

Asp

Asp

105

Lys

Gly

Pro

Thr

Val

185

Asn

Pro

Glu

Asp

Ser

265

Gly

Asn

Trp

Leu

Gly

Gly

Val

Phe

170

Val

Val

Lys

Ala

Thr

250

Val

Val

Ser

Leu

Trp

Pro

Thr

Thr

155

Pro

Thr

Asn

Ser

Ala

235

Leu

Ser

Glu

Thr

Asn
315

Gly

Ser

Ala

140

Val

Ala

Val

His

Cys

220

Gly

Met

His

Val

Tyr

300

Gly

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Asp

Gly

Ile

Glu

His

285

Arg

Lys

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Thr

Pro

Gly

Asn

Glu

175

Ser

Ser

Thr

Ser

Arg

255

Pro

Ala

Val

Tyr

Leu

Glu

Cys

Ser

160

Ser

Ser

Asn

His

Val

240

Thr

Glu

Lys

Ser

Lys
320



Cys

Ser

Pro

Val

Gly

385

Asp

Trp

His

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

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

<220>
<223>

<400>

Val

Ala

Arg

355

Gly

Pro

Ser

Gln

His

435

15
447
PRT

Ser

Lys

340

Asp

Phe

Glu

Phe

Gly

420

Tyr

Asn

325

Gly

Glu

Tyr

Asn

Ala

405

Asn

Thr

Lys

Gln

Leu

Pro

Asn

390

Leu

Val

Gln

Ala

Pro

Thr

Ser

375

Tyr

Val

Phe

Lys

Artificial Sequence

synthetic construct

15

Glu Val Gln Leu Leu Glu Ser

1

5

Ser Leu Arg Leu Ser Cys Ala

20

Tyr Met Ser Trp Val Arg Gln

35

Leu Pro Ala
330

Arg Glu Pro
345

Lys Asn Gln
360

Asp Ile Ala

Lys Thr Thr

Ser Lys Leu
410

Ser Cys Ser
425

Ser Leu Ser
440

Pro

Gln

Val

Val

Pro

395

Thr

Val

Leu

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

Gly Gly Gly Leu Val

10

Ala Ser Gly Phe Thr

25

Ala Pro Gly Lys Gly

40

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Pro
445

Gln

Phe

Leu
45

Lys

Val

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Pro

Thr

335

Tyr

Cys

Ser

Asp

Ser

415

Ala

Lys

Gly

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu

Gly

Ser Ser Tyr

30

Glu Trp Val



Ser

Lys

65

Leu

Ala

Val

Ala

Leu

145

Gly

Ser

Leu

Thr

Thr

225

Phe

Ala

50

Gly

Gln

Arg

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

210

Cys

Leu

Ile

Arg

Met

Tyr

Val

115

Ser

Thr

Leu

Leu

Thr

195

Val

Pro

Phe

Ser

Phe

Asn

Tyr

100

Ser

Ser

Asp

Thr

Tyr

180

Gln

Asp

Pro

Pro

Gly

Thr

Ser

85

Asn

Ser

Lys

Tyr

Ser

165

Ser

Thr

Lys

Cys

Pro
245

Asn

Ile

70

Leu

Thr

Ala

Ser

Phe

150

Gly

Leu

Tyr

Arg

Pro

230

Lys

Gly

55

Ser

Arg

Gly

Ser

Thr

135

Pro

Val

Trp

Ile

Val

215

Ala

Pro

Lys

Arg

Ala

Phe

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Pro

Lys

Ser

Asp

Glu

Asp

105

Gly

Pro

Thr

Val

185

Asn

Pro

Glu

Asp

Thr

Asn

Asp

90

Leu

Gly

Gly

Val

Phe

170

Val

Val

Lys

Ala

Thr
250

Tyr

Ser

75

Thr

Trp

Pro

Thr

Thr

155

Pro

Thr

Asn

Ser

Ala

235

Leu

Tyr

60

Ala

Gly

Ser

Ala

140

Val

Ala

Val

His

Cys

220

Gly

Met

Ala

Asn

Val

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Asp

Gly

Ile

Asp

Thr

Tyr

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Lys

Pro

Ser

Ser

Leu

Tyr

95

Thr

Pro

Gly

Asn

Glu

175

Ser

Ser

Thr

Ser

Arg
255

Val

Tyr

80

Cys

Leu

Glu

Cys

Ser

160

Ser

Ser

Asn

His

Val

240

Thr



Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

His

Glu

Lys

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

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

<220>

Val

Phe

275

Pro

Thr

Val

Ala

Arg

355

Gly

Pro

Ser

Gln

His

435

16
214
PRT

Thr

260

Asn

Arg

Val

Ser

Lys

340

Asp

Phe

Glu

Phe

Gly

420

Tyr

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Ala

405

Asn

Thr

Val

Tyr

Glu

His

310

Lys

Gln

Leu

Pro

Asn

390

Leu

Val

Gln

Val

Val

Gln

295

Gln

Ala

Pro

Thr

Ser

375

Tyr

Val

Phe

Lys

Artificial Sequence

Val

Asp

280

Tyr

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Ser

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys

425

Leu

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

Leu

His

Val

Tyr

300

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Pro
445

Asp

270

Asn

Val

Glu

Lys

Val

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Pro

Ala

Val

Tyr

Thr

335

Tyr

Cys

Ser

Asp

Ser

415

Ala

Lys

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu



<223>

<400>

16

Asp Ile Val Met

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Gly

Asn

Ala

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Ala

Cys

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Arg

Gln

Val

Leu

Glu
195

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Thr

Ile

Gln

Ser

Thr

Thr

85

Gly

Ile

Gly

Lys

Glu

165

Leu

Thr

Gln

Thr

Gln

Leu

Asp

70

Thr

Phe

Cys

Val

150

Gln

Ser

His

synthetic construct

Ser

Cys

Lys

Gln

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Pro

Gln

Pro

40

Ser

Thr

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ser

Ala

25

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Leu

Gln

Ala

Pro

Ile

75

Ala

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Asp

Pro

Ser

60

Ser

Asn

Arg

Gln

Tyr

140

Ser

Thr

Pro

Ala

Ile

Lys

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Tyr

30

Leu

Phe

Leu

Phe

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Val

15

Asn

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Tyr

Ile

Gly

Pro

80

Pro

Ala

Gly

Ala

Gln

160

Arg

Tyr

Ser



Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

17
214
PRT

Artificial Sequence

synthetic construct

17

Asp Ile Val Met

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys
145

Arg

Asn

Ala

50

Gly

Asp

Phe

Ser

Ala

130

Val

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Arg

Gln

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Ile

Gln

Ser

Thr

Thr

85

Gly

Ile

Gly

Lys

Gln

Thr

Gln

Leu

Asp

70

Thr

Phe

Cys

Val
150

Ser

Cys

Lys

Pro

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Pro

Gln

Pro

40

Ile

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

25

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Leu

Glu

Ala

Pro

Ile

75

Ala

Lys

Glu

Phe

Gln
155

Ser

Ala

Pro

Ser

60

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Ala

Ile

Lys

45

Arg

Ser

Gly

Thr

Leu

125

Pro

Gly

Ser

Tyr

30

Leu

Phe

Leu

Phe

Val

110

Lys

Arg

Asn

Val

15

Gly

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Gly

Tyr

Ile

Gly

Pro

80

Pro

Ala

Gly

Ala

Gln
160



Glu Ser Val Thr

Ser Ala Leu Thr

180

Ala Cys Glu val

195

Phe Asn Arg Gly

210

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

<220>
<223>

<400>

18
214
PRT

Glu

165

Leu

Thr

Glu

Gln

Ser

His

Cys

Asp

Lys

Gln

Artificial Sequence

synthetic construct

18

Asp Ile Val Met

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Gly

Asn

Tyr

50

Gly

Asp

Phe

Val

Trp

35

Ala

Ser

Phe

Gly

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Thr

Ile

Gln

Ser

Thr

Thr

85

Gly

Gln

Thr

Gln

Ile

Asp

70

Thr

Ser

Cys

Lys

Val

55

Phe

Lys

Ser Lys Asp Ser Thr Tyr

170

Ala Asp Tyr Glu Lys His

185

Gly Leu Ser Ser Pro Val

200

Pro

Gln

Pro

40

Ser

Thr

Cys

Leu

Ser

Ala

25

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Ala

Lys

Ser

Asp

Pro

Ser

60

Ser

Ser

Arg

205

Ala

Ile

Lys

45

Arg

Ser

Ser

Thr

Ser Leu Arg

175

Lys Val Tyr

190

Thr Lys Ser

Ser

Tyr

30

Leu

Phe

Leu

Phe

Val
110

Val

15

Asn

Leu

Ser

Gln

Pro

95

Ala

Gly

Tyr

Ile

Gly

Pro

80

Pro

Ala



Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Ser

Ala

130

Val

Ser

Ala

Cys

Asn
210

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

<220>
<223>

<400>

Val
115

Arg

Gln

Val

Leu

Glu
195

Arg

19
63
PRT

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Ile

Gly

Lys

Glu

165

Leu

Thr

Glu

Phe

Cys

Val

150

Gln

Ser

His

Cys

Pro

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

synthetic construct

19

Gly Pro Ser Val Phe Pro Leu

1

5

Gly Thr Ala Ala Leu Gly Cys

20

Val Thr Val Ser Trp Asn Ser

35

Phe Pro Ala Val Leu Gln Ser

50

55

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ser

Asn

Ala

Lys

Asp

185

Leu

Asp

Asn

Leu

Asp

170

Tyr

Ser

Glu

Phe

Gln

155

Ser

Glu

Ser

Gln

Tyr

140

Ser

Thr

Pro

Ala Pro Ser Ser Lys

10

Leu Val Lys Asp Tyr

25

Gly Ala Leu Thr Ser

40

Ser Gly Leu Tyr Ser

60

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Phe

Lys

Arg

Asn

Ser

Lys

190

Thr

Thr

Pro
30

Ser

Glu

Ser

Leu

175

Val

Lys

Ser
15

Glu

Gly Val His

45

Leu

Lys

Ser

Gly

Ala

Gln

160

Arg

Tyr

Ser

Gly

Pro

Thr



<21e> 20

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 20

Ala Pro Glu Ala Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
1 5 10 15

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
20 25 30

Val val Ser
35

<21e> 21

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 21

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
1 5 10

<21e> 22

<211> 61

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 22
Arg Glu Pro Gln Val Tyr Val Leu Pro Pro Ser Arg Asp Glu Leu Thr
1 5 10 15

Lys Asn Gln Val Ser Leu Leu Cys Leu Val Lys Gly Phe Tyr Pro Ser
20 25 30



Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
35 40 45

Leu Thr Trp Pro Pro Val Leu Asp Ser Asp Gly Ser Phe
50 55 60

<210> 23

<211> 63

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 23

Glu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
1 5 10 15

Cys Leu Val Thr Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
20 25 30

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Glu
35 40 45

Ser Ser Gly Leu Tyr Ser Leu Trp Ser Val Val Thr Val Pro Ser
50 55 60

<210> 24

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 24
Ala Pro Glu Ala Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
1 5 10 15

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
20 25 30



Val val Ser
35

<210> 25

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 25

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
1 5 10

<210> 26

<211> 61

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 26

Val Tyr Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu
1 5 10 15

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
20 25 30

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
35 40 45

Leu Asp Ser Asp Gly Ser Phe Ala Leu Val Ser Lys Leu
50 55 60

<21e> 27

<211> 51

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

<400> 27



Ala Asn Lys Ala Thr Leu Val

1 5

Ala Vval Thr Vval Ala Trp Lys

20

Val Glu Thr Thr Thr Pro Ser

35

Glu Ser Glu
50

<210> 28
<211> 51
<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 28

Arg Val Gly Cys Leu Leu Asn

1 5

Gln Trp Lys Val Asp Asn Ala

20

Val Thr Glu Gln Asp Ser Lys

35

Leu Thr Leu
50

<210> 29
<211> 787
<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 29

Cys Leu Ile Ser Asp
10

Ala Asp Ser Ser Pro
25

Lys Gln Ser Asn Asn
40

Asn Phe Tyr Pro Arg
10

Leu Gln Ser Gly Asn
25

Asp Ser Thr Tyr Ser
40

Phe Tyr Pro Gly
15

Val Lys Ala Gly
30

Lys Tyr Ala Ala
45

Glu Ala Lys Val
15

Ser Gln Glu Ser
30

Leu Arg Ser Ala
45

cagtccgtcc tgactcagcc accttccgect agcggtaccc ccggccagag agtgacaatc

tcatgctccg gttccagctc taacattggc tctaacactg tcaattggta ccagcagctg

60

120



ccaggaaccg
gaccggttta
agtgaggacg
ttcggcggag
atctgggata
caacacaccc
ggccgctcect
caccctggtg
cgattctagt
caagtacgca

ttattcatgc

gtgtagc

<210> 30

<211> 642
<212> DNA
<213>

<220>
<223>

<400> 30
gacatcgtga

atcacatgcc
ggcaaggccc
aggttcagcg
gaggatttcg
ggcacaaagc
agcgacgagc
cccegggagsg
gagtccgtga

ctgagcaagg

caccaaagct
gcggatctaa
aagctgatta
ggatcaagct
agcatgctgt
aagggcagaa
tccgtgactc
tgcctgatta
ccagtgaaag
gccgagtctg

caggtgaccc

tgacccagtc
aggctagcca
caaagctgct
gatctggatc
ccacatacta
tggagatcaa
agctgaagtc
ccaaggtgca
ccgagcagga

ccgattacga

gctgatctat
aagtgggact
ctattgccag
gacagtcctg
tttctgtctg
ctttgttact
tgtttccccc
gcgacttcta
caggggtcga
aactgagtct

atgagggctc

Artificial Sequence

synthetic construct

cccttccagc
ggatatctac
gatctattac
cggaaccgac
ttgccagcag
gagaaccgtg
tggcacagct
gtggaaggtyg
cagcaaggat

gaagcacaag

ggaaactcaa
tcagcttccc
tcctacgata
ggccagccca
tccctaacat
taaacaccat
ttccagcgag
tcctggagct
gaccacaact

gaccccagaa

cacagtggag

ctgtctgect
aactatctga
gcttcttcca
tttaccctga
gcttcctctt
gccgctccat
agggtgggct
gataacgctc
tctacatatt

gtgtatgctt

ataggcctag
tggcaatttc
gttcactgag
aggtgagttc
gccctgtgat
cctgtttgcet
gaactgcagg
gtgacagtcg
ccctccaagc
cagtggaagt

aagaccgtgg

ccgtgggega
attggtacca
tcgtgtctgg
caatcagctc
tcccccctac
ccgtgttcat
gtctgctgaa
tgcagagcgg
ccctgagaag

gcgaggtgac

cggggtgceca
tggactgcag
cggttccgtg
tagaggatcc
tatccgcaaa
tctttcctca
ccaataaggc
catggaaggc
agagcaacaa
cccacaggag

cccctgetga

cggagtgacc
gcagaagcct
agtgccatcc
tctgcagcct
ctttggccag
ctttccaccc
caacttctac
caattctcag
cgccctgaca

ccatcagggc

180

240

300

360

420

480

540

600

660

720

780

787

60

120

180

240

300

360

420

480

540

600



ctgtccagcc cagtgacaaa gtctttcaat cgcggcgagt gt

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

31
1359
DNA

<220>
<223>

<400> 31
caggtccagc

tcatgtaaag
ccaggacagg
gctcagaagt
atggagctgt
gactacagcc
gtgagctctg
accagcggag
accgtgtcct
cagtcttccg
acccagacat
gtggagccaa
gctggaggac
aggacccctg
tttaactggt
cagtacaaca
aacggcaagg
accatctcca
cgggacgagc
tctgatatcg

ccccctgtgce

tggtgcagag
cctcagggssg
gactggagtg
ttcagggccg
cttccctgag
cttactatta
ctagcacaaa
gaacagccgc
ggaacagcgg
gcctgtactc
atatctgcaa
agagctgtga
caagcgtgtt
aggtgacatg
acgtggatgg
gcacctatcg
agtataagtg
aggccaaggsg
tgacaaagaa
ctgtggagtg

tggacagcga

Artificial Sequence

synthetic construct

cggagccgaa
aacattctcc
gatgggagga
cgtgaccatc
aagcgaggat
ctatggcatg
gggcccatcc
tctgggctgt
cgccctgacc
tctgaagtcc
cgtgaatcac
taagacccat
cctgtttcca
cgtggtggtg
cgtggaggtg
ggtggtgtct
caaggtgtct
ccagcctagg
ccaggtgtct
ggagtccaat

tggctctttc

gtgaagaaac
agctacgcca
atcatcccta
acagccgaca
acagccgtgt
gacgtgtggg
gtgttcccac
ctggtgaagg
tctggagtgc
gtggtgaccg
aagccttcca
acatgccccc
cccaagccca
tccgtgtccc
cataatgcta
gtgctgacag
aataaggccc
gagccacagg
ctgctgtgcc

ggccagccecg

tttctgtatt

ccggtagcag
tctcctgggt
tcttcggcac
agagcacctc
actattgcgc
gccagggcac
tggctccatc
actatttccc
acacatttcc
tgcctagctc
atacaaaggt
cttgtcctgc
aggacaccct
acgaggaccc
agaccaagcc
tgctgcatca
tgcccgctcc
tgtacgtgct
tggtgaaggg
agaacaatta

ccaagctgac

cgtcaaagtg
gagacaggct
cgccaactac
tacagcttat
tcgctccccc
cacagtgacc
cagcaagtcc
agagccagtg
cgctgtgctg
ttccctgggc
ggacaagagg
tccagaggct
gatgatctct
agaggtgaag
tagggaggag
ggattggctg
tatcgagaag
gcctccaagc
cttctatcca
cctgacctgg

agtggataag

642

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



agccggtgge agcagggcaa cgtgttctcc tgttctgtga tgcacgaggc actgcacaat

cattacaccc agaaatccct gtcactgagc cccggcaag

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

32
1341
DNA

<220>
<223>

<400> 32
gaggtgcagc

tcttgtgcecg
cctggcaagg
gctgactccg
ctgcagatga
aacacaggct
aagggcccaa
gctctgggct
ggcgctctga
tccctgtggt
aacgtgaatc
gataagaccc
ttcctgtttc
tgcgtggtgg
ggcgtggagg
cgggtggtgt
tgcaaggtgt
ggccagccta
aaccaggtgt

tgggagtcca

tgctggagtc
cctctgggtt
gcctggagtg
tgaagggcag
acagcctgeg
tcgatctgtg
gcgtgtttcc
gtctggtgac
cctctggegt
ccgtggtgac
acaagccatc
atacatgccc
cacccaagcc
tgtccgtgtc
tgcataatgc
ctgtgctgac
ctaataaggc
gagagccaca
ctctgacatg

atggccagcc

Artificial Sequence

synthetic construct

tggggegest

tactttttcc
ggtgtctgcc
attcaccatc
cgctgaggac
gggccaggec
agaggctcca
cgactacttc
gcacacattt
cgtgcccagc
caatacaaag
cccttgtcect
taaggacacc
ccacgaggac
taagacaaag
agtgctgcat
tctgcccgcec
ggtgtacgtg
tctggtgaag

agagaacaat

ctggtgcagc
agctactata
atcagcggca
agccgcgata
accgccgtgt
accctggtga
agctctaagt
ccagagcccg
ccagccgtgc
tcttccctgg
gtggacaaga
gctccagagg
ctgatgatca
cctgaggtga
cccagggagsg
caggattggc
cctatcgaga
tatcctccaa
ggcttttacc

tataagacca

ccgggggtag
tgagctgggt
acggcaaatc
actctaagaa
actattgcgc
cagtgtcttc
ccaccagcgg
tgacagtgtc
tggagtccag
gcacccagac
gggtggagcc
ctgctggagg
gcaggacccc
agttcaactg
agcagtacaa
tgaacggcaa
agaccatctc
gccgegacga
cttctgatat

caccccctgt

cctgecgtctg
gagacaggct
tacctactat
tacactgtac
cagatattat
cgctagcacc
aggaacagcc
ctggaacagc
cggcctgtac
atatatctgc
caagagctgt
accatccgtg
agaggtgaca
gtacgtggat
cagcacctat
ggagtataag
caaggccaag
gctgaccaag
cgctgtggag

gctggactct

1320

1359

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gatggctcct tcgccctggt gtccaagctg accgtggata agagcaggtg gcagcagggc 1260
aacgtgttct cctgttctgt gatgcacgag gcactgcaca accattacac ccagaagtcc 1320

ctgtccctga gccccggecaa a 1341



