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SEQUENCE LISTING

tumor markers and methods of use thereof

1264PCT
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PatentIn version 3.3

1
260
PRT
Homo

1

Met Lys Thr

1

Phe

Val

Thr

Gln

65

Ile

Val

Ile

Leu

Val

145

Val

Thr

Pro

Ser

50

Ala

Glu

Pro

Gln

Gln

130

Val

Thr

Thr

Leu

35

Ser

Val

Ala

Asp

Ser

115

Pro

Leu

Lys

sapiens

Ser

Lys

20

Gln

Leu

Lys

Leu

Ser

100

Leu

Thr

Glu

Ala

Asp

Leu

Thr

Cys

Cys

Ser

85

Arg

Asn

Leu

Val

Asp
165

Gly

Asp

Ser

Thr

Thr

70

Met

Lys

Lys

Val

Lys

150

Leu

Phe

Ile

Asp

Asp

55

Arg

Ala

Lys

Thr

Asn

135

Tyr

Ser

Thr

Pro

Ser

40

Asn

Lys

Phe

Val

Leu

120

Ala

Ser

Phe

Leu

Thr

25

Phe

Asn

Ile

Tyr

Pro

105

Thr

Gly

Leu

Val

Asn

10

Ala

Leu

Pro

Asn

Ser

90

Ile

Arg

His

Thr

Leu
170

Ala

Ala

Arg

Ala

Leu

75

Ser

Thr

Arg

Phe

Tyr

155

Gly

Glu

Lys

Phe

Ala

60

Glu

Pro

Val

Glu

Ser

140

Thr

Thr

Ser

Tyxr

Pro

45

Phe

Gln

Glu

Gln

Asp

125

Leu

Asp

Val

Tyr

Glu

30

Ser

Leu

Cys

Ile

Ser

110

Thr

Cys

Ala

Ser

Val

15

Tyxr

Ser

Val

Glu

Leu

85

Ile

Asp

Val

Gly

Ser
175

Ser

Gly

Leu

Asn

Glu

80

Arg

Val

Val

Asn

Glu

160

Val



val

Trp

Val

Gly

225

Ile

Ser

Val

Ser

Gly

210

Pro

Gln

Glu

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

<400>

Pro

Ser

185

Pro

Gly

Gln

Val

483
PRT
Homo

2

Met Ile Thr

1

Leu

Cys

Ser

Val

65

Glu

Asn

Asn

Cys

Asp

vVal

50

Ile

Leu

Tyr

Asn

Val

Pro

35

Pro

Tyr

Val

Lys

Phe
115

Leu
180

Pro

His

Glu

Asp
260

Gln

Val

Leu

Ala

Gly
245

sapiens

Ala

Cys

20

Asp

Val

Ser

Asp

Pro

100

Asp

His

Asp

Cys

Val

Leu

Gln

85

Ala

Thr

Gln

Ser

Pro

Gly

230

Phe

Cys

Leu

Ser

Thr

Asn

70

Ile

Leu

Leu

Lys

Ala

Arg

215

Leu

Leu

Ser

Ser

Ser

Gly

55

Phe

Asn

Ser

Met

Phe

Arg

200

Leu

Gly

Pro

Leu

Pro

Val

40

Asp

Thr

Pro

Phe

Lys
120

Glu

185

Ser

Arg

Ala

Ala

Asp

Ala

25

Asp

Ser

Ala

Ser

Ile
105

Thr

Ile

Thr

Gly

His

Pro
250

Leu

10

Gln

Phe

Gln

Asn

Ile

90

Asn

Ser

His

Glu

Pro

Pro

235

Arg

Leu

Cys

Ser

Phe

Pro

75

Phe

Pro

Asp

Phe

Gly

Phe

220

Leu

Gly

Gly

Asp

vVal

Cys

60

Pro

Cys

Glu

Gly

Leu

Glu

205

Trp

His

Phe

Ser

Ile

Phe
45

Ser-

Gln

Ile

Val

Phe
125

Gln

190

Glu

Lys

His

Gly

Val

Asn

30

Ser

Gln

Arg

His

Pro

110

Thr

Thr

Pro

Phe

Pro

Tyr
255

Ala
15

Cys

Ala

Lys

Val

Ile

95

Asp

Leu

Asp

Ala

Pro

Val

240

Arg

Val

Cys

Cys

Ala

Phe

80

Thr

Glu

Asn



Ala

Ala

145

Arg

Ala

Leu

Ser

Thr

225

Arg

Phe

Tyr

Gly

His

305

Gly

Thr

Leu

Gln

Glu

130

Lys

Phe

Ala

Glu

Pro

210

Val

Glu

Ser

Thr

Thr

290

Phe

Tyxr

Gly

Trp

Ala
370

Ser

Tyr

Pro

Phe

Gln

185

Glu

Gln

Asp

Leu

Asp

275

Val

Leu

Val

Ala

Gly

355

Gln

Tyr

Glu

Ser

Leu

180

Cys

Ile

Ser

Thr

Cys

260

Ala

Ser

Gln

Val

Leu

340

Gln

Asp

Val

Tyr

Ser

165

Val

Glu

Leu

Ile

Asp

245

Val

Gly

Ser

Glu

Gly

325

Pro

Gly

Met

Ser

Gly

150

Leu

Asn

Glu

Arg

Val

230

Val

Asn

Glu

Val

Asn

310

Leu

Cys

Phe

Leu

Phe

135

Val

Thr

Gln

Ile

Val

215

Ile

Leu

Val

Val

Val

295

Thr

Pro

Gln

Pro

Asp
375

Thr

Pro

Ser

Ala

Glu

200

Pro

Gln

Gln

Val

Thr

280

vVal

Gln

Leu

Leu

Asp

360

Trp

Thr

Leu

Ser

Val

185

Ala

Asp

Ser

Pro

Leu

265

Lys

Pro

Pro

Ala

Val

345

Tyr

Val

Lys

Gln

Leu

170

Lys

Leu

Ser

Leu

Thr

250

Glu

Ala

Leu

Val

Ala

330

Ala

Val

Pro

Leu
Thr
155
Cys
Cys
Ser
Arg
Asn
235
Leu
Val
Asp
Gln
Pro
315
Gly
Gln

Ala

Ile

Asp

140

Ser

Thr

Thr

Met

Lys

220

Lys

Val

Lys

Leu

Gln

300

Leu

Phe

Lys

Pro

His
380

Ile

Asp

Asp

Arg

Ala

205

Lys

Thr

Asn

Tyr

Ser

285

Lys

Ser

Gln

Val

Phe

365

Phe

Pro

Ser

Asn

Lys

190

Phe

Val

Leu

Ala

Ser

270

Phe

Phe

Gly

Pro

Lys

350

Gly

Ile

Thr

Phe

Asn

175

Ile

Tyr

Pro

Thr

Gly

255

Leu

Val

Glu

Asn

His

335

Ser

Asn

Thr

Ala

Leu

160

Pro

Asn

Ser

Ile

Arg

240

His

Thr

Leu

Ile

Pro

320

Lys

Leu

Ser

Gln



4

Ser Phe Asn Arg Lys His Phe Val Leu Gln Asp Ser Cys Gln Leu Pro
385 390 395 400

Gly Ala Leu Val Ile Glu Val Lys Trp Thr Lys Tyr Gly Ser Leu Leu
405 410 415

Asn Pro Gln Ala Lys Ile Val Asn Val Thr Ala Asn Leu Ile Ser Ser
420 425 430

Ser Phe Pro Glu Ala Asn Ser Gly Asn Glu Arg Thr Ile Leu Ile Ser
435 440 445

Thr Ala Val Thr Phe Val Asp Val Ser Ala Pro Ala Glu Ala Gly Phe
450 455 460

Arg Ala Pro Pro Ala Ile Asn Ala Arg Leu Pro Phe Asn Phe Phe Phe
465 470 475 : 480

Pro Phe Val

<210> 3
<211> 531
<212> PRT

<213> - Homo sapiens
<400> 3
Met Cys Gln Leu Leu Glu Ser Thr Val Ile Gln Pro Gln Gly Asp Ser

1 5 10 15

Pro Val Ala Val Leu Cys Val Cys Asp Leu Ser Pro Ala Gln Cys Asp
20 25 30

Ile Asn Cys Cys Cys Asp Pro Asp Cys Ser Ser Val Asp Phe Ser Val
35 40 45

Phe Ser Ala Cys Ser Val Pro Val Val Thr Gly Asp Ser Gln Phe Cys
50 55 60

Ser Gln Lys Ala Val Ile Tyr Ser Leu Asn Phe Thr Ala Asn Pro Pro
65 70 75 80

Gln Arg Val Phe Glu Leu Val Asp Gln Ile Asn Pro Ser Ile Phe Cys
85 90 95

Ile His Ile Thr Asn Tyr Lys Pro Ala Leu Ser Phe Ile Asn Pro Glu
100 105 110



Val

Phe

Ile

145

Asp

Asp

Arg

Ala

Lys

225

Thr

Asn

Tyr

Ser

Lys

305

Ser

Gln

Gln

Pro

Thr

130

Pro

Ser

Asn

Lys

Phe

210

Val

Leu

Ala

Ser

Phe

290

Phe

Gly

Pro

Leu

Asp

115

Leu

Thr

Phe

Asn

Ile

185

Tyrxr

Pro

Thr

Gly

Leu

275

Val

Glu

Asn

His

Thr
355

Glu

Asn

Ala

Leu

Pro

180

Asn

Ser

Ile

Arg

His

260

Thr

Leu

Ile

Pro

Lys

340

Ile

Asn

Ala

Ala

Arg

165

Ala

Leu

Ser

Thr

Arg

245

Phe

Tyr

Gly

His

Gly

325

Met

Leu

Asn

Glu

Lys

150

Phe

Ala

Glu

Pro

Val

230

Glu

Ser

Thr

Thr

Phe

310

Tyr

Ser

His

Phe

Ser

135

Tyr

Pro

Phe

Gln

Glu

215

Gln

Asp

Leu

Asp

Val

295

Leu

Val

Gly

Ser

Asp

120

Tyr

Glu

Ser

Leu

Cys

200

Ile

Ser

Thr

Cys

Ala

280

Ser

Gln

Val

Ile

Thr
360

Thr

Val

Tyr

Ser

Val

185

Glu

Leu

Ile

Asp

Val

265

Gly

Ser

Glu

Gly

Ile

345

Thr

Leu

Ser

Gly

Leu

170

Asn

Glu

Arg

Val

Val

250

Asn

Glu

Val

Asn

Leu

330

Gln

Glu

Met

Phe

Val

155

Thr

Gln

Ile

Val

Ile

235

Leu

Val

Val

Val

Thr

315

Pro

Thr

Gln

Lys

Thr

140

Pro

Ser

Ala

Glu

Pro

220

Gln

Gln

Val

Thr

Val

300

Gln

Leu

Thr

Asp

Thr

125

Thr

Leu

Ser

Val

Ala

205

Asp

Ser

Pro

Leu

Lys

285

Pro

Pro

Ala

Asn

Cys
365

Ser

Lys

Gln

Leu

Lys

190

Leu

Ser

Leu

Thr

Glu

270

Ala

Leu

Val

Ala

Arg

350

Leu

Asp

Leu

Thr

Cys

175

Cys

Ser

Arg

Asn

Leu

255

Val

Asp

Gln

Pro

Gly

335

Tyr

Ala

Gly

Asp

Ser

160

Thr

Thr

Met

Lys

Lys

240

Val

Lys

Leu

Gln

Leu

320

Phe

Gly

Leu



Glu

Cys

385

Lys

Pro

His

Gly

Asn

465

Ser

Thr

Arg

Pro

Gly

370

Val

Phe

Phe

Ala

450

Pro

Phe

Ala

Ala

Phe
530

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

<400>

Val

Leu

Lys

Gly

Ile
435

Leu

Gln

Pro

Val

Pro
515

Val

4
592
PRT
Homo

4

Met Arg Pro

1

Trp Ala Ser

Glu Gly Leu

35

Arg

Arg

Ser

Asn

420

Thr

Val

Ala

Glu

Thr

500

Pro

Thr

Leu

Leu

405

Ser

Gln

Ile

Lys

Ala

485

Phe

Ala

sapiens

Pro

Thr

390

Leu

Gln

Ser

Glu

Ile

470

Asn

Val

Ile

Val

375

Gly

Trp

Ala

Phe

Val

455

Val

Ser

Asp

Asn

Arg Gly Leu Pro

Val Ser Ala Gln

20

Asn

Ser

Thr

Glu

Leu Phe Gly

Ala Leu Pro

Gly Gln Gly
410

Gln Asp Met
425

Asn Arg Lys
440

Lys Trp Thr

Asn Val Thr

Gly Asn Glu
490

Val Ser Ala
505

Ala Arg Leu
520

Tyxr

Cys

395

Phe

Leu

Asp

Lys

Ala

475

Arg

Pro

Pro

Thr

380

Gln

Pro

Asp

Ser

Tyr

460

Asn

Thr

Ala

Phe

Pro Leu Leu Val Val

10

Thr Asp Ala Thr Pro

25

Ala Ala Leu Ala Thr

40

Met

Leu

Asp

Trp

Cys

445

Gly

Leu

Ile

Glu

Asn
525

Leu

Ala

Gln Ser

val Ala

Tyr Val
415

Val Pro
430

Gln Leu

Ser Leu

Ile Ser

Leu Ile
495

Ala Gly
510

Phe Phe

Leu Gly
15

Val Thr
30

Gly

Gln

400

Ala

Ile

Pro

Leu

Ser

480

Ser

Phe

Phe

Cys

Thr

Phe Gly Thr Phe

45



Pro

Gly

65

Asp

Cys

Val

Leu

Gln
145

Ala

Thr

Val

Tyxr

Ser

225

Val

Glu

Leu

Ile

Ser

50

Pro

Leu

Ser

Thr

Asn
130

Ile

Leu

Leu

Ser

Gly

210

Leu

Asn

Glu

Arg

Val
290

Thr

Arg

Serx

Ser

Gly

115

Phe

Asn

Ser

Met

Phe

195

Val

Thr‘

Gln

Ile

Val
275

Ile

Arg

Pro

Pro

val

100

Asp

Thr

Pro

Phe

Lys

180

Thr

Pro

Ser

Ala

Glu

260

Pro

Gln

Pro

Thr

Ala

85

Asp

Ser

Ala

Ser

Ile

165

Thr

Thr

Leu

Ser

Val
245

Ala

Asp

Ser

Pro

Pro

70

Gin

Phe

Gln

Asn

Ile
150

Asn

Ser

Lys

Gln

Leu
230

Lys

Leu

Ser

Leu

Gly

55

Val

Cys

Ser

Phe

Pro
135

Phe

Pro

Asp

Leu

Thr

215

Cys

Cys

Ser

Arg

Asn
295

Thr

Thr

Asp

Val

Cys

120

Pro

Cys

Glu

Gly

Asp
200

Ser

Thr

Thr

Met

Lys
280

Lys

Pro

Asp

Ile

Phe

105

Ser

Gln

Ile

Val

Phe

185

Ile

Asp

Asp

Arg

Ala

265

Lys

Thr

Arg

Val

Asn

%0

Ser

Gln

Arg

His

Pro

170

Thr

Pro

Ser

Asn

Lys
250

Phe

Val

Leu

Ala

Ala
75

Cys

Ala

Lys

Val

Ile
155

Asp

Leu

Thr

Phe

Asn
235

Ile

Tyr

Pro

Thr

Pro

60

vVal

Cys

Cys

Ala

Phe
140

Thr

Glu

Asn

Ala

Leu

220

Pro

Asn

Ser

Ile

Arg
300

Gly

Leu

Cys

Ser

Val

125

Glu

Asn

Asn

Ala

Ala
205

Arg

Ala

Leu

Ser

Thr
285

Arg

Pro

Cys

Asp

Val

110

Ile

Leu

Tyr

Asn

Glu

180

Lys

Phe

Ala

Glu

Pro

270

Val

Glu

Ser

Val

Pro

95

Pro

Tyr

Val

Lys

Phe

175

Ser

Tyr

Pro

Phe

Gln
255

Glu

Gln

Asp

Ser

Cys

80

Asp

Val

Ser

Asp

Pro
160

Asp

Tyr

Glu

Ser

Leu
240

Cys

Ile

Ser

Thr



Asp

305

Val

Gly

Ser

Glu

Gly

385

Ile

Thr

Phe

Leu

Gln

465

Asp

Arg

vVal

Ala

Glu
545

Val

Asn

Glu

Val

Asn

370

Leu

Gln

Glu

Gly

Pro

450

Gly

Met

Lys

Ile

Lys

530

Ala

Leu

Val

Val

Val

355

Thr

Pro

Thr

Gln

Tyr

435

Cys

Phe

Leu

His

Glu

515

Ile

Asn

Gln

Val

Thr

340

Val

Gln

Leu

Thr

Asp

420

Thr

Gin

Pro

Asp

Phe

500

vVal

Val

Ser

Pro

Leu

325

Lys

Pro

Pro

Ala

Asn

405

Cys

Met

Leu

Asp

Trp

485

Val

Lys

Asn

Gly

Thr

310

Glu

Ala

Leu

Val

Ala

390

Arg

Leu

Gln

Val

Tyr

470

Val

Leu

Trp

Val

Asn
550

Leu

Val

Asp

Gln

Pro

375

Gly

Tyxr

Ala

Ser

Ala

455

Val

Pro

Gln

Thr

Thr

535

Glu

Val

Lys

Leu

Gln

360

Leu

Phe

Gly

Leu

Gly

440

Gln

Ala

Ile

Asp

Lys

520

Ala

Arg

Asn

Tyx

Ser

345

Lys

Ser

Gln

Gln

Glu

425

Cys

Lys

Pro

His

Ser

505

Tyr

Asn

Thr

Ala

Ser

330

Phe

Phe

Gly

Pro

Leu

410

Gly

Lys

Val

Phe

Phe

490

Cys

Gly

Leu

Ile

Gly

315

Leu

Val

Glu

Asn

His

395

Thr

Val

Leu

Lys

Gly

475

Ile

Gln

Ser

Ile

Leu
555

His

Thr

Leu

Ile

Pro

380

Lys

Ile

Arg

Arg

Ser

460

Asn

Thr

Leu

Leu

Ser

540

Ile

Phe

Tyr

Gly

His

365

Gly

Gly

Leu

Thr

Leu

445

Leu

Ser

Gln

Pro

Leu

525

Ser

Ser

Ser

Thr

Thr

350

Phe

Tyr

Ser

His

Pro

430

Thr

Leu

Gln

Ser

Gly

510

Asn

Ser

Thr

Leu

Asp

335

Val

Leu

Val

Gly

Ser

415

Val

Gly

Trp

Ala

Phe

495

Ala

Pro

Phe

Ala

Cys

320

Ala

Ser

Gln

Val

Ile

400

Thr

Leu

Ala

Gly

Gln

480

Asn

Leu

Gln

Pro

Val
560



Thr Phe Val

Pro Ala Ile

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

<400>

5

73

PRT
Homo

5

Met Arg Pro

1

Trp

Glu

Pro

Gly

65

Asp

Cys

Val

Leu

Gln

145

Ala

Thrx

Ala

Gly

Ser

50

Pro

Leu

Ser

Thr

Asn

130

Ile

Leu

Leu

Ser

Leu

35

Thr

Arg

Ser

Ser

Gly

115

Phe

Asn

Ser

Met

9

Asp Val Ser Ala Pro Ala Glu Ala Gly Phe Arg Ala Pro

Asn
580

565

Ala

sapiens

Arg

Val

20

Asn

Arg

Pro

Pro

Val

100

Asp

Thr

Pro

Phe

Lys
180

Gly

Ser

Ser

Pro

Thr

Ala

85

Asp

Ser

Ala

Ser

Ile

165

Thr

570

575

Arg Leu Pro Phe Asn Phe Phe Phe Pro Phe Val

Leu

Ala

Thr

Pro

Pro

70

Gln

Phe

Gln

Asn

Ile

150

Asn

Ser

Pro

Gln

Glu

Gly

55

Val

Cys

Ser

Phe

Pro

135

Phe

Pro

Asp

Pro

Thr

Ala

40

Thr

Thr

Asp

Val

Cys

120

Pro

Cys

Glu

Gly

585

Leu

Asp

25

Ala

Pro

Asp

Ile

Phe

105

Ser

Gln

Ile

Val

Phe
185

Leu

10

Ala

Leu

Arg

Val

Asn

90

Ser

Gln

Arg

His

Pro

170

Thr

Val

Thr

Ala

Ala

Ala

75

Cys

Ala

Lys

Val

Ile

155

Asp

Leu

Val

Pro

Thr

Pro

60

val

Cys

Cys

Ala

Phe

140

Thr

Glu

Asn

Leu

Ala

Phe

45

Gly

Leu

Cys

Ser

Val

125

Glu

Asn

Asn

Ala

590

Leu

Val

30

Gly

Pro

Cys

Asp

Val

110

Ile

Leu

Tyr

Asn

Glu
190

Gly

15

Thr

Thr

Ser

Val

Pro

95

Pro

Tyr

Val

Lys

Phe

175

Ser

Cys

Thr

Phe

Ser

Cys

80

Asp

Val

Ser

Asp

Pro

160

Asp

Tyr



Val

Tyr

Ser

225

Tyr

Gly

Gln

Asp

Leu

305

Asp

vVal

Leu

Val

Gly

385

Ser

Val

Gly

Ser

Gly

210

Leu

Trp

Ser

Ser

Thr

290

Cys

Ala

Ser

Gln

Val

370

Ile

Thr

Leu

Ala

Phe

195

vVal

Thr

Phe

Leu

Ile

275

Asp

Val

Gly

Ser

Glu

355

Gly

Ile

Thr

Phe

Leu
435

Thr

Pro

Ser

Thr

Glu

260

Val

Val

Asn

Glu

Val

340

Asn

Leu

Gln

Glu

Gly

420

Pro

Thr

Leu

Ser

Pro

245

Val

Ile

Leu

Val

Val

325

Val

Thr

Pro

Thr

Gln

405

Tyr

Cys

Lys

Gln

Leu

230

Val

Pro

Gln

Gln

Val

310

Thr

Val

Gln

Leu

Thr

390

Asp

Thr

Gln

Leu

Thr

215

Cys

Ile

Asp

Ser

Pro

295

Leu

Lys

Pro

Pro

Ala

375

Asn

Cys

Met

Leu

Asp

200

Ser

Thr

Pro

Ser

Leu

280

Thr

Glu

Ala

Leu

Val

360

Ala

Arg

Leu

Gln

Val
440

Ile

Asp

Asp

Ala

Arg

265

Asn

Leu

Val

Asp

Gln

345

Pro

Gly

Tyr

Ala

Ser

425

Ala

10

Pro

Ser

Asn

Leu

250

Lys

Lys

Val

Lys

Leu

330

Gln

Leu

Phe

Gly

Leu

410

Gly

Gln

Thr

Phe

Asn

235

Trp

Lys

Thr

Asn

Tyr

315

Ser

Lys

Ser

Gln

Gln

395

Glu

Cys

Lys

Ala

Leu

220

Pro

Glu

Val

Leu

Ala

300

Ser

Phe

Phe

Gly

Pro

380

Leu

Gly

Lys

Val

Ala

205

Arg

Ala

Ala

Pro

Thr

285

Gly

Leu

Val

Glu

Asn

365

His

Thr

Val

Leu

Lys
445

Lys

Phe

Gly

Glu

Ile

270

Arg

His

Thr

Leu

Ile

350

Pro

Lys

Ile

Arg

Arg

430

Ser

Tyr

Pro

Gln

Ala

255

Thr

Arg

Phe

Tyr

Gly

335

His

Gly

Gly

Leu

Thr

415

Leu

Leu

Glu

Ser

Ala

240

Arg

Val

Glu

Ser

Thr

320

Thr

Phe

Tyr

Ser

His

400

Pro

Thr

Leu



Trp

Ala

465

Phe

Val

Val

Ser

Asp

545

Asn

Gly

450

Gln

Asn

Lys

Asn

Gly

530

Val

Ala

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

<400>

Gln

Asp

Arg

Trp

Val

515

Asn

Ser

Arg

6
587
PRT
Homo

6

Met Arg Pro

1

Trp

Glu

Pro

Gly

65

Asp

Ala

Gly

Ser

50

Pro

Leu

Ser

Leu

35

Thr

Arg

Ser

Gly

Met

Lys

Thr

500

Thr

Glu

Ala

Leu

Phe

Leu

Asp

485

Lys

Ala

Arg

Pro

Pro
565

sapiens

Arg

Val

20

Asn

Arg

Pro

Pro

Gly

Ser

Ser

Pro

Thr

Ala
85

Pro

Asp

470

Ser

Tyr

Asn

Thr

Ala

550

Phe

Leu

Ala

Thr

Pro

Pro

70

Gln

Asp

455

Trp

Cys

Gly

Leu

Ile

535

Glu

Asn

Pro

Gln

Glu

Gly

55

Val

Cys

Tyr

Val

Gln

Ser

Ile

520

Leu

Ala

Phe

Pro

Thr

Ala

40

Thr

Thr

Asp

11

Val

Pro

Leu

Leu.

505

Ser

Ile

Gly

Phe

Leu

Asp

25

Ala

Pro

Asp

Ile

Ala

Ile

Pro

4390

Leu

Ser

Ser

Phe

Phe
570

Leu

10

Ala

Leu

Arg

Val

Asn
90

Pro

His

475

Gly

Asn

Ser

Thr

Arg

555

Pro

Val

Thr

Ala

Ala

Ala

75

Cys

Phe

460

Phe

Ala

Pro

Phe

Ala

540

Ala

Phe

Val

Pro

Thr

Pro

60

Val

Cys

Gly

Ile

Leu

Gln

Pro

525

Val

Pro

Val

Leu

Ala

Phe

45

Gly

Leu

Cys

Asn

Thr

Val

Ala

510

Glu

Thr

Pro

Leu

Val

30

Gly

Pro

Cys

Asp

Ser

Gln

Ile

495

Lys

Ala

Phe

Ala

Gly

15

Thr

Thr

Ser

val

Pro
95

Gln

Ser

480

Glu

Ile

Asn

Val

Ile
560

Cys

Thr

Phe

Ser

Cys

80

Asp



Cys

Val

Leu

Gln

145

Ala

Thr

Val

Tyr

Ser

225

Val

Glu

Leu

Ile

Asp

305

Val

Gly

Ser

Thr

Asn

130

Ile

Leu

Leu

Ser

Gly

210

Leu

Asn

Glu

Arg

Val

290

Val

Asn

Glu

Ser

Gly

115

Phe

Asn

Ser

Met

Phe

195

Val

Thr

Gln

Ile

Val

275

Ile

Leu

val

Val

Val

100

Asp

Thr

Pro

Phe

Lys

180

Thr

Pro

Ser

Ala

Glu

260

Pro

Gln

Gln

Val

Thr
340

Asp

Ser

Ala

Ser

Ile

165

Thr

Thr

Leu

Ser

Val

245

Ala

Asp

Ser

Pro

Leu

325

Lys

Phe

Gln

Asn

Ile

150

Asn

Ser

Lys

Gln

Leu

230

Lys

Leu

Ser

Leu

Thr

310

Glu

Ala

Ser

Phe

Pro

135

Phe

Pro

Asp

Leu

Thr

215

Cys

Cys

Ser

Arg

Asn

295

Leu

Val

Asp

Val

Cys

120

Pro

Cys

Glu

Gly

Asp

200

Ser

Thr

Thr

Met

Lys

280

Lys

Val

Lys

Leu

Phe

105

Ser

Gln

Ile

Val

Phe

185

Ile

Asp

Asp

Arg

Ala

265

Lys

Thr

Asn

Tyr

Ser
345

12

Ser

Gln

Arg

His

Pro

170

Thr

Pro

Ser

Asn

Lys

250

Phe

Val

Leu

Ala

Ser

330

Phe

Ala

Lys

Val

Ile

155

Asp

Leu

Thr

Phe

Asn

235

Ile

Tyr

Pro

Thr

Gly

315

Leu

Val

Cys

Ala

Phe

140

Thr

Glu

Asn

Ala

Leu

220

Pro

Asn

Ser

Ile

Arg

300

His

Thr

Leu

Ser

Val

125

Glu

Asn

Asn

Ala

Ala

205

Arg

Ala

Leu

Ser

Thr

285

Arg

Phe

Tyr

Gly

Val

110

Ile

Leu

Tyr

Asn

Glu

190

Lys

Phe

Ala

Glu

Pro

270

vVal

Glu

Ser

Thr

Thr
350

Pro

Tyr

Val

Lys

Phe

175

Ser

Tyrxr

Pro

Phe

Gln

255

Glu

Gln

Asp

Leu

Asp

335

Val

Val

Ser

Asp

Pro

160

Asp

Tyr

Glu

Ser

Leu

240

Cys

Ile

Ser

Thr

Cys

320

Ala

Ser



Ser

Glu

Gly

385

Ile

Thr

Phe

Leu

Gln

465

Asp

Arg

Trp

Val

Asn

545

Ser

Arg

Val

Asn

370

Leu

Gln

Glu

Gly

Pro

450

Gly

Met

Lys

Thr

Thr

530

Glu

Ala

Leu

<210>
<211>

Val

355

Thr

Pro

Thr

Gln

Tyr

435

Phe

Leu

Asp

Lys

515

Ala

Arg

Pro

Pro

573

Val

Gln

Leu

Thr

Asp

420

Thr

Gln

Pro

Asp

Ser

500

Tyxr

Asn

Thr

Ala

Phe
580

Pro

Pro

Ala

Asn

405

Cys

Met

Leu

Asp

Trp

485

Cys

Gly

Leu

Ile

Glu

565

Asn

Leu

Val

Ala

390

Arg

Leu

Gln

Val

Tyr

470

Val

Gln

Ser

Ile

Leu

550

Ala

Phe

Gln

Pro

375

Gly

Tyr

Ala

Ser

Ala

455

Val

Pro

Leu

Leu

Ser

535

Ile

Gly

Phe

Gln

360

Leu

Phe

Gly

Leu

Gly

440

Gln

Ala

Ile

Pro

Leu

520

Ser

Ser

Phe

Phe

Lys

Ser

Gln

Gln

Glu

425

Cys

Lys

Pro

His

Gly

505

Asn

Ser

Thr

Arg

Pro
585

13
Phe

Gly

Pro

Leu

410

Gly

Lys

Val

Phe

Phe

490

Ala

Pro

Phe

Ala

Ala

570

Phe

Glu

Asn

His

395

Thr

Val

Leu

Lys

Gly

475

Ile

Leu

Gln

Pro

Val

555

Pro

Val

Ile

Pro

380

Lys

Ile

Arg

Arg

Ser

460

Asn

Thr

Val

Ala

Glu

540

Thr

Pro

His

365

Gly

Gly

Leu

Thr

Leu

445

Leu

Ser

Gln

Ile

Lys

525

Ala

Phe

Ala

Phe

Tyr

Ser

His

Pro

430

Thr

Leu

Gln

Ser

Glu

510

Ile

Asn

Val

Ile

Leu

Val

Gly

Ser

415

Val

Gly

Trp

Ala

Phe

495

Val

Val

Ser

Asp

Asn
575

Gln

Val

Ile

400

Thr

Leu

Ala

Gly

Gln

480

Asn

Lys

Asn

Gly

Val

560

Ala



14

<212> PRT
<213> Homo sapiens

<400> 7
Met Arg Pro Arg Gly Leu Pro Pro Leu Leu Val Val Leu Leu Gly Cys
1 5 10 15

Trp Ala Ser Val Ser Ala Gln Thr Asp Ala Thr Pro Ala Val Thr Thr
20 25 30

Glu Gly Leu Asn Ser Thr Glu Ala Ala Leu Ala Thr Phe Gly Thxr Phe
35 40 45

Pro Ser Thr Arg Pro Pro Gly Thr Pro Arg Ala Pro Gly Pro Ser Ser
50 55 60

Gly Pro Arg Pro Thr Pro Val Thr Asp Val Ala Val Leu Cys Val Cys
65 70 75 80

Asp Leu Ser Pro Ala Gln Cys Asp Ile Asn Cys Cys Cys Asp Pro Asp
85 90 95

Cys Ser Ser Val Asp Phe Ser Val Phe Ser Ala Cys Ser Val Pro Val
100 105 110

Val Thr Gly Asp Ser Gln Phe Cys Ser Gln Lys Ala Val Ile Tyr Ser
115 120 125

Leu Asn Phe Thr Ala Asn Pro Pro Gln Arg Val Phe Glu Leu Val Asp
130 135 140

Gln Ile Asn Pro Ser Ile Phe Cys Ile His Ile Thxr Asn Tyr Lys Pro
145 150 155 160

Ala Leu Ser Phe Ile Asn Pro Glu Val Pro Asp Glu Asn Asn Phe Asp
165 170 175

Thr Leu Met Lys Thr Ser Asp Gly Phe Thr Leu Asn Ala Glu Ser Tyr
180 185 190

Val Ser Phe Thr Thr Lys Leu Asp Ile Pro Thr Ala Ala Lys Tyr Glu
195 200 205

Tyr Gly Val Pro Leu Gln Thr Ser Asp Ser Phe Leu Arg Phe Pro Ser
210 215 220

Ser Leu Thr Ser Ser Leu Cys Thr Asp Asn Asn Pro Ala Gly Gln Ala
225 230 235 240



Tyr

Gly

Gln

Asp

Leu

305

Asp

Val

Leu

Val

Gly

385

Ser

Val

Gly

Trp

Ala

465

Phe

Trp

Ser

Ser

Thr

2390

Cys

Ala

Ser

Gln

Val

370

Ile

Thr

Leu

Ala

Gly

450

Gln

Asn

Phe

Leu

Ile

275

Asp

Val

Gly

Ser

Glu

355

Gly

Ile

Thr

Phe

Leu

435

Gln

Asp

Arg

Thr

Glu

260

Val

Val

Asn

Glu

Val

340

Asn

Leu

Gln

Glu

Gly

420

Pro

Gly

Met

Lys

Pro

245

val

Ile

Leu

Val

Val

325

Val

Thr

Pro

Thr

Gln

405

Tyr

Cys

Phe

Leu

Asp
485

Val

Pro

Gln

Gln

Val

310

Thr

Val

Gln

Leu

Thr

390

Asp

Thr

Gln

Pro

Asp

470

Ser

Ile

Asp

Ser

Pro

295

Leu

Lys

Pro

Pro

Ala

375

Asn

Cys

Met

Leu

Asp

455

Trp

Cys

Pro

Ser

Leu

280

Thr

Glu

Ala

Leu

Val

360

Ala

Arg

Leu

Gln

Val

440

Tyr

Val

Gln

Ala

Arg

265

Asn

Leu

Val

Asp

Gln

345

Pro

Gly

Tyr

Ala

Ser

425

Ala

Val

Pro

Leu

15

Leu

250

Lys

Lys

Val

Lys

Leu

330

Gln

Leu

Phe

Gly

Leu

410

Gly

Gln

Ala

Ile

Pro
490

Trp

Lys

Thr

Asn

Tyr

315

Ser

Lys

Ser

Gln

Gln

395

Glu

Cys

Lys

Pro

His

475

Gly

Glu

Val

Leu

Ala

300

Ser

Phe

Phe

Gly

Pro

380

Leu

Gly

Lys

Val

Phe

460

Phe

Ala

Ala

Pro

Thr

285

Leu

Val

Glu

Asn

365

His

Thr

Val

Leu

Lys

445

Gly

Ile

Leu

Glu

Ile

270

Arg

His

Thr

Leu

Ile

350

Pro

Lys

Ile

Arg

Arg

430

Ser

Asn

Thr

Val

Ala

255

Thr

Arg

Phe

Tyx

Gly

335

His

Gly

Met

Leu

Thr

415

Leu

Leu

Ser

Gln

Ile
485

Arg

Val

Glu

Ser

Thr

320

Thr

Phe

Tyr

Ser

His

400

Pro

Thr

Leu

Gln

Serxr

480

Glu



Val

Val

Ser

Asp

545

Asn

Asn

Gly

530

Val

Ala

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

<400>

Trp

val
515

Asn

Ser

Arg

592
PRT
Homo

8

Met Arg Pro

1

Trp

Glu

Pro

Gly

65

Asp

Cys

Val

Leu

Ala

Gly

Ser

50

Pro

Leu

Ser

Thr

Asn
130

Ser

Leu

35

Thr

Arg

Ser

Ser

Gly

115

Phe

Thr

500

Thr

Glu

Ala

Leu

Lys

Ala

Arg

Pro

Pro
565

sapiens

Arg

Val

20

Asn

Arg

Pro

Pro

Val

100

Asp

Thr

Gly

Ser

Ser

Pro

Thr

Ala

85

Asp

Ser

Ala

Tyr

Asn

Thr

Ala

550

Phe

Leu

Ala

Thr

Pro

Pro

70

Gln

Phe

Gln

Asn

Gly

Leu

Ile

535

Glu

Asn

Pro

Gln

Glu

Gly

Val

Cys

Ser

Phe

Pro
135

Ser

Ile

520

Leu

Ala

Phe

Pro

Thr

Ala

40

Thr

Thr

Asp

Val

Cys

120

Pro

Leu

505

Ser

Ile

Gly

Phe

Leu

Asp

25

Ala

Pro

Asp

Ile

Phe

105

Ser

Gln

16

Leu

Ser

Ser

Phe

Phe
570

Leu

10

Ala

Leu

Arg

Val

Asn

90

Ser

Gln

Arg

Asn

Ser

Thr

Arg

555

Pro

Val

Thr

Ala

Ala

Ala

75

Cys

Ala

Lys

Val

Pro

Phe

Ala

540

Ala

Phe

Val

Pro

Thr

Pro

60

Val

Cys

Cys

Ala

Phe
140

Gln

Pro

525

Val

Pro

Val

Leu

Ala

Phe

45

Gly

Leu

Cys

Ser

Val

125

Glu

Ala

510

Glu

Thr

Pro

Leu

Val

30

Gly

Pro

Cys

Asp

Val

110

Ile

Leu

Lys

Ala

Phe

Ala

Gly

15

Thr

Thr

Ser

Val

Pro

95

Pro

Tyr

Val

Ile

Asn

Val

Ile
560

Cys

Thr

Phe

Ser

Cys

80

Asp

Val

Ser

Asp



Gln

145

Ala

Thr

Val

Tyr

Ser

225

Val

Glu

Leu

Ile

Asp

305

Val

Gly

Ser

Glu

Gly
385

Ile

Leu

Leu

Ser

Gly

210

Leu

Asn

Glu

Arg

Val

290

Val

Asn

Glu

val

Asn

370

Leu

Asn

Ser

Met

Phe

195

Val

Thr

Gln

Ile

Val

275

Ile

Leu

Val

Val

Val

355

Thr

Pro

Pro

Phe

Lys

180

Thr

Pro

Ser

Ala

Glu

260

Pro

Gln

Gln

vVal

Thr

340

Val

Gln

Leu

Ser

Ile

165

Thr

Thr

Leu

Ser

Val

245

Ala

Asp

Ser

Pro

Leu

325

Lys

Pro

Pro

Ala

Ile

150

Asn

Ser

Lys

Gln

Leu

230

Lys

Leu

Ser

Leu

Thr

310

Glu

Ala

Leu

Val

Ala
390

Phe

Pro

Asp

Leu

Thr

215

Cys

Cys

Ser

Arg

Asn

295

Leu

Val

Asp

Gln

Pro

375

Gly

Cys

Glu

Gly

Asp

200

Ser

Thr

Thr

Met

Lys

280

Lys

Val

Lys

Leu

Gln

360

Leu

Phe

Ile

Val

Phe

185

Ile

Asp

Asp

Arg

Ala

265

Lys

Thr

Asn

Tyr

Ser

345

Lys

Ser

Gln

17

His

Pro

170

Thr

Pro

Ser

Asn

Lys

250

Phe

Val

Leu

Ala

Ser

330

Phe

Phe

Gly

Pro

Ile

155

Asp

Leu

Thr

Phe

Asn

235

Ile

Tyr

Pro

Thr

Gly

315

Leu

Val

Glu

Asn

His
395

Thr

Glu

Asn

Ala

Leu

220

Pro

Asn

Ser

Ile

Arg

300

His

Thr

Leu

Ile

Pro

380

Lys

Asn

Asn

Ala

Ala

205

Arg

Ala

Leu

Ser

Thr

285

Arg

Phe

Tyr

Gly

His

365

Gly

Met

Tyr

Asn

Glu

190

Lys

Phe

Ala

Glu

Pro

270

Val

Glu

Ser

Thr

Thr

350

Phe

Tyx

Ser

Lys

Phe

175

Ser

Tyr

Pro

Phe

Gln

255

Glu

Gln

Asp

Leu

Asp

335

Val

Leu

Val

Gly

Pro

160

Asp

Tyr

Glu

Ser

Leu

240

Cys

Ile

Ser

Thr

Cys

320

Ala

Ser

Gln

Val

Ile
400



Ile

Thr

Phe

Leu

Gln

465

Asp

Arg

Val

Ala

Glu

545

Thr

Pro

Gln

Glu

Gly

Pro

450

Gly

Met

Lys

Ile

Lys

530

Ala

Phe

Ala

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

<400>

Thr

Gln

Tyr

435

Cys

Phe

Leu

His

Glu

515

Ile

Asn

Val

Ile

697
PRT
Homo

9

Met Gly Phe

1

Gln Gly Ile

Thr

Asp

420

Thr

Gln

Pro

Asp

Phe

500

Val

Val

Ser

Asp

Asn
580

Asn

405

Cys

Met

Leu

Asp

Trp

485

val

Lys

Asn

Gly

Val

565

Ala

sapiens

Gln

Leu
20

Pro

Arg

Arg Tyr

Leu Ala

Gln Ser

Val Ala
455

Tyr Val
470

Val Pro

Leu Gln

Trp Thr

Val Thr

535

Asn Glu
550

Ser Ala

Arg Leu

Gly

Leu

Gly

440

Gln

Ala

Ile

Asp

Lys

520

Ala

Arg

Pro

Pro

Gln

Glu

425

Cys

Lys

Pro

His

Ser

505

Tyr

Asn

Thr

Ala

Phe
585

18

Leu

410

Gly

Lys

Val

Phe

Phe

490

Cys

Gly

Leu

Ile

Glu

570

Asn

Thr

Val

Leu

Lys

Gly

475

Ile

Gln

Ser

Ile

Leu

555

Ala

Phe

Ile

Arg

Arg

Ser

460

Asn

Thr

Leu

Leu

Ser

540

Ile

Gly

Phe

Leu

Thr

Leu

445

Leu

Ser

Gln

Pro

Leu
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Thr
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Phe
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Ile
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Trp

Arg
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Ala
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Thr
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Leu
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Trp
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Asn
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210

Arg
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115
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Gly
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Met

Val
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Thr

Arg
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Thr

Asn

Val

Thr

Asp

260
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Ser

Thr

Pro

Val

85
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Pro

Cys

Leu

Tyr

165

Asp

Leu

Pro
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245

Ser

Phe

Gly

Val

Thr

70

Ile

Leu

Cys

Ser

Thr
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Gln
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Asp

230

Phe

Ser

Gly

Pro
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55

Cys
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135

His
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Arg

Arg

Phe

215

Trp

Leu

Phe

Tyr
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40

Leu
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Trp

Leu
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Asn

Leu

Cys

Arg

200
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Phe

Gly

Glu

Lys
280

Val

Ala
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Gln

Leu

Ala

Gly

Cys

185

Ser

Gln

Pro

Tyr

Val

265

Gln

19

Ser

Val

Leu

Lys

90

Ser

Thr

Leu

Ser

Pro

170

Cys

Cys

Leu

Phe

Phe
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Tyr

Gly
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Leu

Asn

75

Val

Ser

Leu

Ile

Glu
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Asp

Phe
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Leu

235

Tyr

Val

Asp

Ser

Gln

60

Asn

Leu

Asn

Leu

Gln

140

Asn

Pro

Gln

Thr

Ser

220

Cys
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Asp

Pro

Leu

45

Asp

Glu

Glu

Glu

Val
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Val
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Glu

Gly

205

Ala

Val

Gly

Thr

Ile
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Val

Glu

Thr

Val

Thr
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Serx

Glu
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Asn
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190
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Met
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Leu
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Ser
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255

Ala

Thr

Asp
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Asp
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Val

Ser
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Tyr
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160
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Ser

Gly

Thr

Pro

240

Ser

Lys
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Lys

Met

305

Val

Lys

Tyr

Pro

Tyr

385

Ile

Arg

Leu

Asn

Ala

465

Gly

Asn

Ile

Leu

Lys

290

Gln

Thr

Ile

Glu

Leu

370

Ile

Phe

Phe

Ser

Ile

450

Gly

Glu

Cys

Gln
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530

Ala

Asn

Asn

Lys

Glu

355

Asn

Phe

Arg
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Gly

435

Asn

Arg

Asn

Thr

Ala

515
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Tyr
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Leu
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340
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Lys
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Val

420

Asn

Arg
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Val

Gln
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Thr

Gly
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Glu

325

Val

Thr

Gly

Trp
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405

Lys
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Met
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Leu

485

Leu
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Trp

Thr

Val

310

Leu

Ala

Asp

Ser

Asn

390

Ile

Phe

Gly

Asn

Cys

470
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Arg

Val

Leu

Ile

295

Ala

Tyr

Leu

Leu

Thr

375

Asn

Asn
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Tyr

Asn

455
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Gly

Glu
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535

Pro

Phe

Gln

Gly
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360

Pro

Asn

Ala

Ser

Gln

440

Val

Ser

Cys

Asn

Met

520

Ile

Gln

Leu

Glu

Gly

345

Lys

Arg

Thr

His

Tyr

425

Leu

Thr

Ala

Leu
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505

Arg

Ile
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Val

His

Arg

330

Ile

Phe

Ile

Ile

Gln

410

Asn

Gly

Thr

Thr

Leu

480

Val

Gly

Arg

Ser

Asn

315

Asp

Val

Ile

Val

Ser

395

Lys

Ser

Lys

Leu

Phe

475

Glu

Glu

Asn

Val

Leu

300

Phe

Gly

Thr

Thr

Asn

380

Glu

Gly

Gly

Pro

His

460

Lys

Val

Arg

Ser

Asp
540

Ala

Asp

Ile

Pro

Asn

365

Val

Ile

Ile

Asn

Val

445

Leu

Pro

Gly

Leu

Asp

525

Ala

Gly

Val

Ile

Lys

350

Thr

Glu

Asn

Met

Glu

430

Arg

Trp

Ile

Ile

Asp

510

Tyr

Pro

Gln

Lys

Asn

335

Val

Glu

Glu

Val

Thr

415

Glu

Ala

Gln

Leu

Asn

495

Ser
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Asp

Cys

Cys
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Ala

Ile

Thr

His

Lys

400

Gln

Glu

Leu

Ser
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480

Glu
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Gly

545

Pro

Glu

Ser

Asp

Gln

625

Asp

Thr

Leu

Trp

Ala

Ala

Gly

Val

Leu

610

Leu

Cys

Gln

Leu

Thr
690

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

<400>

Asp

His

Ile

Asn
595

Leu

Pro

Asn

Tyr

Leu
675

Arg

10
625
PRT
Homo

10

Met Arg Leu

1

Cys Pro Met

Val Phe Pro

35

Ala Val Pro

50

Pro

Leu

Thr

580

Trp

Pro

His

Arg

Tyr

660

Leu

Ile

Leu

Ser

565

Gln

Gln

Ile

Pro

Asn

645

Gln

Leu

Cys

sapiens

Glu

Arg

20

Asp

Thr

Thr

Thr

Gly

Ser

Ala

550

Ile

Gln

Tyr

Ser

Leu

630

Glu

Gly

Phe

Lys

Ala

Pro

vVal

Leu

Ser

Arg

Glu

Gln

Ala

615

Thr

Val

Glu

Leu

Ala
695

Glu

Gln

Arg

Glu
55

Ser

Ile

Ile

Cys

600

Ser

Arg

Cys

Leu

Thr

680

Tyr

Ala

Leu

Pro

40

Leu

Val

Leu

Leu

585

Gly

Val

Phe

Trp

His

665

Leu

Ser

Tyr

Ala

25

Gln

Gln

21

Asn

Ile

570

Gly

Leu

Gln

Gln

Pro

650

Ser

Ala

Val

10

Leu

Pro

Arg

Gly

555

Ser

Val

Thr

Phe

Ile

635

Gln

Gln

Leu

Gly

Leu

Ser

Gly

Met

Asp

Glu

Cys

Ile

620

Asn

Leu

Cys

Phe

Pro

Gln

Ser

Thr
60

Cys

Ala

Thr

Glu

605

Lys

Tyx

Leu

Val

Leu
685

Gly

val

Ser

45

Asp

Leu

Gly

Arg

590

His

Ile

Thr

Tyr

Ala

670

Ser

Gly

Phe

30

Pro

Gly

Asp

Ala

575

Phe

Lys

Pro

Glu

Pro

655

Lys

Asn

Pro

15

Phe

Ser

Gly

Ile

560

Val

Ser

Ala

Ala

Tyr

640

Trp

Gly

Pro

Glu

Leu

Gly

Thr



Leu

65

Leu

Arg

Thr

Leu

Arg

145

Asn

Gln

Leu

Gly

Phe

225

Val

Cys

Cys

Ala

Arg
305

Gln

Pro

Thr

Pro

Leu

130

Ser

Ser

Phe

Gln

Gly

210

Tyr

Ile

Ala

Thr

Leu

290

Ser

Ser

Thr

Val

Gly

115

His

Ser

Pro

Cys

Lys

195

Glu

Arg

Ser

Glu

Arg

275

Asn

Met

Pro

Val

Asp

100

Ala

Pro

Ser

Phe

Val

180

Val

Ser

Ala

Leu

Ser

260

Phe

Ala

Thr

Ser

Val

85

Leu

Cys

Arg

Trp

Pro

165

His

Asn

Phe

Gly

Leu

245

Asn

Phe

Ala

Asp

Glu

70

Pro

Phe

Asp

Thr

Val

150

Ser

Val

Ala

Thr

Asp

230

Arg

Pro

Lys

Ser

Pro
310

Ala

Thr

Pro

Ile

Val

135

Cys

Arg

Asn

Thr

Ser

215

Pro

Gln

Ala

Asn

Tyr

295

Gln

Thr

Leu

Val

Asn

120

Phe

Val

Val

Asn

Asn

200

Thr

Ile

Pro

Gly

Leu

280

Tyr

Asn

Ala

Val

Leu

105

Cys

Ser

Asp

Phe

Ser

185

Phe

Phe

Leu

Ala

Phe

265

Ala

Asn

Met

22
Thr

Thr

90

Pro

Cys

Phe

Asn

Met

170

Asn

Gln

Gln

Thr

Gly

250

Leu

Ser

Phe

Glu

Arg

75

Pro

Ile

Cys

Cys

Ser

155

Asp

Leu

Ala

Thr

Tyr

235

Val

Glu

Ser

Thr

Phe
315

Pro

Ser

Cys

Asp

Leu

140

Val

Ser

Asn

Leu

Gln

220

Phe

Gly

Ser

Cys

Val

300

Gln

Ala

Ala

Val

Arg

125

Pro

Ile

Asn

Tyr

Ala

205

Ser

Pro

Ala

Lys

Thr

285

Leu

Val

Val

Pro

Cys

110

Asp

Gly

Phe

Gly

Phe

190

Ala

Pro

Lys

Gly

Ser

270

Leu

Lys

Pro

Pro

Gly

95

Asp

Cys

Ser

Arg

Ile

175

Gln

Glu

Pro

Trp

Gly

255

Thr

Asp

Val

Val

Gly

Asn

Leu

Tyr

Val

Ser

160

Arg

Lys

Phe

Ser

Ser

240

Leu

Thr

Ser

Pro

Ile
320



Leu

Asn

Gly

Glu

Phe

385

Pro

Ser

Val

Lys

Tyr

465

Gly

Arg

Pro

Ser

Gln

545

Leu

Thr

Val

Ile

Pro

370

Gln

Gly

Tyr

Lys

Leu

450

Gln

Asn

His

Val

Asn

530

Ser

Val

Ser

Val

Gln

355

Gly

Gln

Tyr

Ser

Arg

435

Arg

Thr

Ala

Cys

Ser

515

Pro

Ile

Asn

Gln

Ser

340

Lys

Ala

Ser

Ile

Met

420

His

Leu

Leu

Asp

Ser

500

Leu

Gln

Gln

Phe

Ala

325

Gln

Val
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Thr

Val

405

Thr

Glu

Lys

His

Pro

485

Ile

Glu

Ala
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Val
565

Asn

Val

Ser

Leu

Ala

390

Gly

Leu

Val

Lys

Gly

470

Ala

Ser

Ile

His

Ser

550

Asp

Ala

Thr

Val

Gln

375

Ala

Lys

Leu

Gln

Ala

455

Arg

Gln

Ala

Gln

Val

535

Gln

Ile

Pro

Tyr

Ser

360

Gln

Ser

Pro

Gln

Phe

440

Asp

Pro

Lys

Ile

Val

520

Ser

Gln

Thr

23

Leu Leu Ala

Glu

345

Leu

His

Leu

Leu

Ser

425

Gly

Cys

Arg

Gly

Asn

505

Leu

Gly

Val

Gln

330

Ile

Gly

Phe

Thr

Leu

410

Gln

Val

Ser

Pro

Gly

490

Cys

Trp

Val

Thr

Lys
570

Glu

Gln

Ile

Ser

395

Ala

Gly

Asn

His

Glu

475

Trp

Thr

Ala

Arg

Glu

555

Pro

Gly

Thr

Thr

Leu

380

Pro

Leu

Asn

Ala

Leu

460

Tyr

Thr

Ser

Tyr

Phe

540
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Gln

Asn

Asn

Asn

365

Arg

Arg

Thr

Gly

Ile

445

Gln

Val

Arg
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Val

525

Leu

Ser
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Thr

Gly

350

Leu

Phe

Ser
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Ser

430

Ser

Gln
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Ile

Cys

510

Gly

Tyr

Leu

Pro

Cys

335

Thr

Thr

Arg
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Asp

415

Cys

Gly

Glu

Ile

Leu

495

Leu

Leu

Gln

Thr

Arg
575

Gln

Phe

Val

Ala

Asn

400

Ile

Ser

Cys

Ile

Phe

480

Asn

Ile

Leu

Cys

Thr

560

Gly



Gln

Val

Ile

Met
625

Pro

Ala

Leu
610

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

<400>

Lys

Phe
595

Ile

11
429
PRT
Homo

11

Met Asp Ser

1

Asn

Gln

Gln

Thr

65

Gly

Leu

Ser

Phe

Glu
145

Leu

Ala

Thr

50

Tyr

vVal

Glu

Ser

Thr

130

Val

Asn

Leu

35

Gln

Phe

Gly

Ser

Cys

115

Val

Thr

Met Asp Trp Lys

580

Ser Arg Gly Val

Leu Cys Leu Leu

sapiens

Asn

Tyr
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Ala
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Pro

Ala

Lys
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Thr

Leu

Tyr

Gly

Phe
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Pro

Lys

Gly

85

Ser

Leu
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Glu

Ile

Gln

Glu

Pro

Trp

70

Gly

Thr

Asp

Val

Ile
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615

Arg

Lys

Phe

Ser

55

Ser

Leu

Thr

Ser

Pro

135

Glu

Trp

Phe

600

Leu

Gln

Leu

Gly

40

Phe

Val

Cys

Cys

Ala

120

Arg

Thr

24

Pro Phe Asp Phe

585

Ser Gln Lys Cys

Leu Gly Val Leu

Phe Cys
10

Gln Lys
25

Gly Glu

Tyr Arg

Ile Ser

Ala Glu
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Thr Arg
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Leu Asn

Ser Met

Asn Gly

Val

Val

Ser

Ala

Leu
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Ser

Phe
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Thr

Thr
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Asn
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Phe
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Phe

Ser
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Asn

Val
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Thr
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Pro
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Gly
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Thr
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Val

Ser

Thr

Val

Thr

225

Glu

Lys

His

Pro

Ile

305

Glu

Ala

Asp

Val
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385

Arg

Ser

Leu

Ala

Gly

210

Leu

Val

Lys

Gly
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290
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Asp

370

Trp

Gly

Val

Gln

Ala

195

Lys

Leu
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Arg

275
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Val

Gln

355

Ile

Lys

Val

Ser

Gln

180

Ser

Pro

Gln

Phe
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260
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Lys

Ile

Val

Ser

340

Gln

Thr

Trp
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Leu
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His
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Ser

Gly

245
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Arg
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Leu

325

Gly

Val
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Pro
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405
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Thr
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Val
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310

Trp

Val

Thr
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390
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Ala
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Trp
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Thr
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360
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Arg
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Leu
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Ala
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Cys
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330

Tyr

Leu
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Val
410

Thr

Arg
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235
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Ile

Leu
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315
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Thr

Arg

Phe

395
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Val
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Asn

Ile
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Ser
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Phe
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300
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Leu

Cys

Thr

Gly

380

Lys
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Val
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285

Arg
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Ser
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Leu
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Val
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Val

Asn

Ser

350

Val

Pro

Ala

Leu

Gly

175

Gln
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26

Cys Leu Leu Leu Leu Gly Val Leu Asn Leu Glu Thr Met
420 425

<210> 12
<211> 443
<212> PRT

<213> Homo sapiens

<400> 12

Met Arg Thr Pro Gln Leu Ala Leu Leu Gln Val Phe Phe Leu Val Phe
1 5 10 15

Pro Asp Gly Val Arg Pro Gln Pro Ser Ser Ser Pro Ser Gly Ala Val
20 25 30

Pro Thr Ser Leu Glu Leu Gln Arg Gly Thr Asp Gly Gly Thr Leu Gln
35 40 45

Ser Pro Ser Glu Ala Thr Ala Thr Arg Pro Ala Val Pro Gly Leu Pro
50 55 60

Thr Val Val Pro Thr Leu Val Thr Pro Ser Ala Pro Gly Asn Arg Thr
65 70 75 80

Val Asp Leu Phe Pro Val Leu Pro Ile Cys Val Cys Asp Leu Thr Pro
85 90 95

Gly Ala Cys Asp Ile Asn Cys Cys Cys Asp Arg Asp Cys Tyr Leu Leu
100 105 110

His Pro Arg Thr Val Phe Ser Phe Cys Leu Pro Gly Ser Val Arg Ser
115 120 125

Ser Ser Trp Val Cys Val Asp Asn Ser Val Ile Phe Arg Ser Asn Ser
130 135 140

Pro Phe Pro Ser Arg Val Phe Met Asp Ser Asn Gly Ile Arg Gln Phe
145 150 155 160

Cys Val His Val Asn Asn Ser Asn Leu Asn Tyr Phe Gln Lys Leu Gln
165 170 175

Lys Val Asn Ala Thr Asn Phe Gln Ala Leu Ala Ala Glu Phe Gly Gly
180 185 ‘ 150

Glu Ser Phe Thr Ser Thr Phe Gln Thr Gln Ser Pro Pro Ser Phe Tyr
195 200 205
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Ser

225

Glu

Arg

Asn
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Tyr
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Ser
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Leu
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Thr

290
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Val
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Phe
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Asn
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Val
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355

Thr

Val
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Lys

vVal
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Pro

Lys

260

Ser

Pro

Asn

Val
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Leu

Ala

Gly

Phe
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420
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Gln

Ala

245

Asn

Tyr

Gln

Ala

Thr

325

Val

Gln

Ala

Lys

Leu

405

Phe

Tyr

Ile

Pro

230

Gly

Leu

Tyr

Asn

Pro
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Asn

Glu

Arg

Glu

Leu

765

Leu

Ala

Arg

Asp

Trp

845

Leu

Ser

Arg

Gln

Val

670

Ser

Glu

Val

Cys

Trp

750

Glu

Gln

Ala

Lys

Ser

830

Asp

Glu

Leu

Trp

Leu
910

Lys

Phe

Val

Glu

Lys

735

Leu

Arg

Val

Leu

Gly

815

Ser

Glu

Leu

Pro

Phe

895

Gly

Gly

Arg

Phe

Val

720

Val

Thr

Leu

Asn

Leu

800

Thr

His

Ser

Gln

Leu

880

Thr

Ile



36

Leu Val Ser Gln His Ser Gly Val Glu Ala His Ser His Ser Tyr Ser
915 920 925

His Ser Ser Ser Ser Leu Ser Glu Glu Pro Glu Leu Ser Gly Gly Pro
930 935 940

Pro His Ile Thr Ser Ser Ala Pro Glu Leu Arg Gln Arg Leu Thr His
945 950 955 960

Val Asp Ser Pro Leu Glu Ala Pro Ala Gly Pro Leu Gly Gln Val Lys
965 970 975

Leu Thr Leu Trp Tyr Tyr Ser Glu Glu Arg Lys Leu Val Ser Ile Val
980 985 990

His Gly Cys Arg Ser Leu Arg Gln Asn Gly Arg Asp Pro Pro Asp Pro
995 1000 1005

Tyr Val Ser Leu Leu Leu Leu Pro Asp Lys Asn Arg Gly Thr Lys
1010 1015 1020

Arg Arg Thr Ser Gln Lys Lys Arg Thr Leu Ser Pro Glu Phe Asn
1025 1030 1035

Glu Arg Phe Glu Trp Glu Leu Pro Leu Asp Glu Ala Gln Arg Arg
1040 1045 1050

Lys Leu Asp Val Ser Vai Lys Ser Asn Ser Ser Phe Met Ser Arg
1055 1060 1065

Glu Arg Glu Leu Leu Gly Lys Val Gln Leu Asp Leu Ala Glu Thr
1070 1075 1080

Asp Leu Ser Gln Gly Val Ala Arg Trp Tyr Asp Leu Met Asp Asn
1085 1090 1095

Lys Asp Lys Gly Ser Ser

1100
<210> 18
<211> 1114
<212> PRT

<213> Homo sapiens

<400> 18

Met Glu Arg Ser Pro Gly Glu Gly Pro Ser Pro Ser Pro Met Asp Gln
1 5 10 15



Pro

Lys

Gly

Leu

65

val

Glu

Glu

Ala

Ile

145

Leu

Gln

Ile

Leu

Val

225

Gly

Val

Ser

Pro

Glu

50

Ile

Leu

Lys

Gln

Trp

130

Val

Ala

Thr

Ile

Asp

210

Lys

Val

Gly

Ala

Asp

35

Ala

Pro

Phe

Glu

Leu

115

Val

Ala

Glu

Phe

Gly

195

Leu

Lys

Leu

Ala

Pro

20

Pro

Leu

Val

Gly

Arg

100

Thr

Ser

Gln

Thr

Thr

180

Val

Asn

Tyr

Arg

Val
260

Ser

Gly

Ala

Tyr

Leu

85

Ser

Ala

Phe

Val

Val

165

Phe

Lys

Ile

Phe

Val

245

Serx

Asp

Ser

Val

Leu

70

Ala

Leu

Lys

Pro

Trp

150

Ala

Thr

Val

Ser

Cys

230

Ile

Met

Pro

Gly

Leu

55

Ala

Leu

Arg

Thr

Asp

135

Pro

Pro

Arg

His

Tyr

215

Lys

Leu

Phe

Thr

Gly

40

Thr

Gly

Tyr

Ala

Leu

120

Val

Phe

Ala

Val

Pro

200

Val

Ala

Glu

Phe

Asp

25

Gln

Ser

Ala

Leu

Ala

105

Tyr

Glu

Leu

Val

Glu

185

Gly

Gly

Gly

Pro

Ile
265

37
Gln

Pro

Phe

Val

Gly

90

Arg

Met

Lys

Gly

Arg

170

Leu

Gln

Asp

Val

Leu

250

Arg

Pro

Ala

Gly

Gly

75

Trp

Gln

Ser

Ala

Gln

155

Gly

Gly

Arg

Val

Lys

235

Ile

Arg

Pro

Gly

Arg

60

Leu

Arg

Leu

His

Glu

140

Tyr

Ser

Glu

Lys

Gln

220

Gly

Gly

Pro

Ala

Pro

45

Arg

Ser

Arg

Leu

Arg

125

Trp

Met

Asn

Lys

Glu

205

Ile

Met

Asp

Thr

Ala

30

Gly

Leu

Val

Val

Asp

110

Glu

Leu

Glu

Pro

Pro

190

Gln

Asp

Gln

Leu

Leu
270

His

Ala

Leu

Gly

Arg

95

Asp

Leu

Asn

Lys

His

175

Leu

Ile

Val

Leu

Pro

255

Asp

Ala

Ala

Val

Phe

80

Asp

Glu

Pro

Lys

Leu

160

Leu

Arg

Leu

Glu

His

240

Phe

Ile



Asn

Leu

Pro

305

Gln

Ala

Glu

Phe

Thr

385

Glu

Lys

Phe

Leu

Asn

465

Val

Leu

Val

Trp

Ser

290

Asn

Leu

Ala

Gly

Cys

370

Tyr

Val

Leu

Pro

Ser
450

Trp

Val

Tyr

Gln

Thr

275

Asp

Arg

Arg

Arg

Lys
355

Ser

Glu

Phe

Asp

Leu
435

Leu

Gly

Tyr

Pro

Leu
515

Gly

Thr

Leu

Ser

Gly
340

Ser

Arg

Val

Asp

Val

420

Gln

Leu

Val

Leu

Pro
500

Ser

Met

Met

Leu

Pro

325

Leu

Asp

Val

Met

Lys

405

Gly

Gly

Ser

Ser

Asp
485

Gln

Ile

Thr

Ile

Val

310

Leu

Ser

Pro

Ile

Val

390

Asp

Lys

Gly

Asp

Ser
470

Arg

Leu

Gln

Asn

Met

295

Pro

Pro

Ser

Tyr

Asp

375

His

Pro

Val

Gln

Ala
455

Arg

Ala

Lys

Asp

Leu

280

Asp

Leu

Arg

Lys

Ala
360

Glu

Glu

Asp

Leu

Gly
440

Glu

Pro

Gln

Lys

Val
520

Leu

Ser

Val

Gly

Asp
345

Leu

Glu

Val

Lys

Gln

425

Gln

Lys

Asp

Asp

Gly
505

Thr

38
Asp

Ile

Pro

Ile

330

Lys

Val

Leu

Pro

Asp

410

Ala

Val

Leu

Pro

Leu
490

Asn

Gln

Ile

Ala

Asp

315

Ile

Tyr

Arg

Asn

Gly
395

Asp

Ser

His

Glu

Pro

475

Pro

Lys

Glu

Pro

Ala

300

Leu

Arg

Val

Leu

Pro

380

Gln

Phe

Val

Leu

Gln

460

Ser

Met

Glu

Ser

Gly

285

Phe

Gln

Ile

Lys

Gly
365

Gln

Glu

Leu

Leu

Arg

445

Val

Ala

val

Pro

Lys
525

Leu

Leu

Asp

His

Gly
350

Thr

Trp

Ile

Gly

Asp

430

Leu

Leu

Ala

Thr

Asn
510

Ala

Ser

Val

Val

Leu

335

Leu

Gln

Gly

Glu

Arg

415

Asp

Glu

Gln

Ile

Ser
495

Pro

Val

Ser

Leu

Ala

320

Leu

Ile

Thr

Glu

Val

400

Met

Trp

Trp

Trp

Leu

480

Glu

Met

Tyr



Ser

Asp

545

Ala

Ala

Pro

Asp

Trp

625

Pro

His

Asp

Lys

Asp

705

Val

Lys

Asn

Gly

Thr

530

Pro

Leu

Pro

Asn

Ser

610

Asp

Pro

Val

Arg

Leu

690

Leu

Pro

Asp

Ser

Arg
770

Asn

Gln

Thr

Glu

Ser

595

Ser

Val

Arg

Leu

Phe

675

Lys

Asn

Gly

Asp

Gly

755

Leu

Cys

Ser

Leu

Leu

580

Arg

Glu

Asp

Pro

Arg

660

Leu

Leu

Pro

Gln

Phe

740

Phe

His

Pro

Gln

Gly

565

Ile

Leu

Ile

Ser

Cys

645

Ile

Gly

Ala

Arg

Glu

725

Leu

Leu

Leu

Val

Glu

550

Ala

Leu

Tyr

Cys

Glu

630

His

His

Gly

Gly

Trp

710

Leu

Gly

Asp

Arg

Trp

535

Leu

Leu

Asp

Met

Phe

615

Asn

Thr

Val

Leu

Arg

695

Asn

Glu

Arg

Glu

Leu
775

Glu

Asp

Thr

Gln

Lys

600

Pro

Pro

Thr

Leu

Val

680

Ser

Glu

Val

Cys

Trp

760

Glu

Glu

Val

Leu

Trp

585

Leu

Thr

Gln

Pro

Glu

665

Lys

Phe

Val

Glu

Lys

745

Leu

Arg

39
Ala

Gln

Pro

570

Phe

Val

Val

Arg

Asp

650

Ala

Gly

Arg

Phe

Val

730

Val

Thr

Leu

Phe

Val

555

Leu

Gln

Met

Pro

Gly

635

Ser

Gln

Lys

Ser

Glu

715

Phe

Arg

Leu

Thr

Arg

540

Lys

Ala

Leu

Arg

Gly

620

Ser

Gln

Asp

Ser

His

700

vVal

Asp

Leu

Glu

Pro
780

Phe

Asp

Arg

Ser

Ile

605

Cys

Ser

Phe

Leu

Asp

685

Val

Ile

Lys

Thr

Asp

765

Arg

Phe

Asp

Leu

Ser

590

Leu

Pro

Val

Gly

Ile

670

Pro

Val

Val

Asp

Thr

750

Val

Pro

Leu

Ser

Leu

575

Ser

Tyr

Gly

Asp

Thr

655

Ala

Tyr

Arg

Thr

Leu

735

Val

Pro

Thr

Gln

Arg

560

Thr

Gly

Leu

Ala

Ala

640

Glu

Lys

Val

Glu

Ser

720

Asp

Leu

Ser

Ala



40

Ala Glu Leu Glu Glu Val Leu Gln Val Asn Ser Leu Ile Gln Thr Gln
785 790 795 800

Lys Ser Ala Glu Leu Ala Ala Ala Leu Leu Ser Ile Tyr Met Glu Arg
805 810 815

Ala Glu Asp Leu Pro Leu Arg Lys Gly Thr Lys His Leu Ser Pro Tyr
820 825 830

Ala Thr Leu Thr Val Gly Asp Ser Ser His Lys Thr Lys Thr Ile Ser
835 840 845

Gln Thr Ser Ala Pro Val Trp Asp Glu Ser Ala Ser Phe Leu Ile Arg
850 855 860

Lys Pro His Thr Glu Ser Leu Glu Leu Gln Val Arg Gly Glu Gly Thr
865 870 875 880

Gly Val Leu Gly Ser Leu Ser Leu Pro Leu Ser Glu Leu Leu Val Ala
885 890 895

Asp Gln Leu Cys Leu Asp Arg Trp Phe Thr Leu Ser Ser Gly Gln Gly
900 905 910

Gln Val Leu Leu Arg Ala Gln Leu Gly Ile Leu Val Ser Gln His Ser
915 920 925

Gly Val Glu Ala His Ser His Ser Tyr Ser His Ser Ser Ser Ser Leu
930 935 940

Ser Glu Glu Pro Glu Leu Ser Gly Gly Pro Pro His Ile Thr Ser Ser
945 950 955 960

Ala Pro Glu Leu Arg Gln Arg Leu Thr His Val Asp Ser Pro Leu Glu
965 970 975

Ala Pro Ala Gly Pro Leu Gly Gln Val Lys Leu Thr Leu Trp Tyr Tyr
980 985 990

Ser Glu Glu Arg Lys Leu Val Ser Ile Val His Gly Cys Arg Ser Leu
995 1000 1005

Arg Gln Asn Gly Arg Asp Pro Pro Asp Pro Tyr Val Ser Leu Leu
1010 1015 1020

Leu Leu Pro Asp Lys Asn Arg Gly Thr Lys Arg Arg Thr Ser Gln
1025 1030 1035



Lys Lys Arg
1040

Glu Leu Pro
1055

Val Lys Ser
1070

Gly Lys Val
1085

Val Ala Arg
1100

Ser

<210> 19
<211> 1104
<212> PRT
<213> Homo
<400> 19
Met Glu Arg
1

Pro Ser Ala

Lys Pro Asp
35

Gly Glu Ala
50

Leu Ile Pro
65

Val Leu Phe

Glu Lys Glu

Glu Gln Leu
115

Thr Leu
Leu Asp
Asn Ser
Gln Leu

Trp Tyr

sapiens
Ser Pro

Pro Ser
20

Pro Gly
Leu Ala
Val Tyr

Gly Leu
85

Arg Ser
100

Thr Ala

Ser

Glu

Ser

Asp

Asp

Gly

Asp

Ser

Val

Leu

70

Ala

Leu

Lys

Pro
104

Ala
106

Phe
107

Leu
109

Leu
110

Glu

Pro

Gly

Leu

55

Ala

Leu

Arg

Thr

Glu

5

Gln

0

Met

5

Ala

0

Met

5

Gly

Thr

Gly

40

Thr

Gly

Tyr

Ala

Leu
120

Pro

Asp

25

Gln

Ser

Ala

Leu

Ala

105

Tyr

Arg

Ser

Glu

Asp

4]
Phe

Ser

10

Gln

Pro

Phe

Val

Gly

90

Arg

Met

Asn

Arg

Arg

Thr

Asn

Pro

Pro

Ala

Gly

Gly

75

Trp

Gln

Ser

Glu

Lys

Glu

Asp

Lys

Arg

1050

Leu

1065

Arg

1080

Leu

1085

Asp

1110

Ser

Pro

Gly

Arg

60

Leu

Arg

Leu

His

Pro

Ala

Pro

45

Arg

Ser

Arg

Leu

Arg
125

Phe

Asp

Glu

Ser

Lys

Met

Ala

30

Gly

Leu

Val

Val

Asp

110

Glu

Glu

Val

Leu

Gln

Gly

Asp

15

His

Ala

Leu

Gly

Arg

95

Asp

Leu

Trp

Ser

Leu

Gly

Ser

Gln

Ala

Ala

Val

Phe

80

Asp

Glu

Pro



Ala

Ile

145

Leu

Gln

Ile

Leu

Val

225

Gly

Val

Asn

Leu

Pro

305

Gln

Ala

Glu

Phe

Trp

130

Val

Ala

Thr

Ile

Asp

210

Lys

Val

Gly

Trp

Ser

290

Asn

Leu

Ala

Gly

Cys
370

Val

Ala

Glu

Phe

Gly

195

Leu

Lys

Leu

Ala

Thr

275

Asp

Arg

Arg

Arg

Lys

355

Ser

Ser

Gln

Thr

Thr

180

Val

Asn

Tyr

Arg

Val

260

Gly

Thr

Leu

Ser

Gly

340

Ser

Arg

Phe

Val

Val

165

Phe

Lys

Ile

Phe

Val

245

Ser

Met

Met

Leu

Pro

325

Leu

Asp

Val

Pro

Trp

150

Ala

Thr

Val

Ser

Cys

230

Ile

Met

Thr

Ile

Val

310

Leu

Ser

Pro

Ile

Asp

135

Pro

Pro

Arg

His

Tyr

215

Lys

Leu

Phe

Asn

Met

295

Pro

Pro

Ser

Tyr

Asp
375

vVal

Phe

Ala

Val

Pro

200

Val

Ala

Glu

Phe

Leu

280

Asp

Leu

Arg

Lys

Ala

360

Glu

Glu

Leu

Val

Glu

185

Gly

Gly

Gly

Pro

Ile

265

Leu

Ser

Val

Gly

Asp

345

Leu

Glu

42
Lys

Gly

Arg

170

Leu

Gln

Asp

Val

Leu

250

Arg

Asp

Ile

Pro

Ile

330

Lys

val

Leu

Ala

Gln

155

Gly

Gly

Arg

Val

Lys

235

Ile

Arg

Ile

Ala

Asp

315

Ile

Tyr

Arg

Asn

Glu

140

Tyr

Ser

Glu

Lys

Gln

220

Gly

Gly

Pro

Pro

Ala

300

Leu

Arg

Val

Leu

Pro
380

Trp

Met

Asn

Lys

Glu

205

Ile

Met

Asp

Thr

Gly

285

Phe

Gln

Ile

Lys

Gly

365

Gln

Leu

Glu

Pro

Pro

1390

Gln

Asp

Gln

Leu

Leu

270

Leu

Leu

Asp

His

Gly

350

Thr

Trp

Asn

Lys

His

175

Leu

Ile

Val

Leu

Pro
255

Asp

Ser

Val

Val

Leu

335

Leu

Gln

Gly

Lys

Leu

160

Leu

Arg

Leu

Glu

His

240

Phe

Ile

Ser

Leu

Ala

320

Leu

Ile

Thr

Glu



Thr

385

Glu

Lys

Phe

Leu

Asn

465

Val

Lys

Glu

Phe

Val

545

Leu

Gln

Met

Pro

Gly
625

Tyr

Val

Leu

Pro

Ser

450

Trp

Val

Glu

Ser

Arg

530

Lys

Ala

Leu

Arg

Gly

610

Ser

Glu

Phe

Asp

Leu

435

Leu

Gly

Pro

Lys

515

Phe

Asp

Arg

Ser

Ile

595

Cys

Ser

Val

Asp

Val

420

Gln

Leu

Val

Leu

Asn

500

Ala

Phe

Asp

Leu

Ser

580

Leu

Pro

Val

Met

Lys

405

Gly

Gly

Ser

Ser

Asp

485

Pro

Val

Leu

Ser

Leu

565

Ser

Tyx

Gly

Asp

Val

390

Asp

Lys

Gly

Asp

Ser

470

Arg

Met

Tyr

Gln

Arg

550

Thr

Gly

Leu

Ala

Ala
630

His

Pro

Val

Gln

Ala

455

Arg

Ala

Val

Ser

Asp

535

Ala

Ala

Pro

Asp

Trp

615

Pro

Glu

Asp

Leu

Gly

440

Glu

Pro

Gln

Gln

Thr

520

Pro

Leu

Pro

Asn

Ser

600

Asp

Pro

Val

Lys

Gln

425

Gln

Lys

Asp

Asp

Leu

505

Asn

Gln

Thr

Glu

Ser

585

Ser

Val

Arg

43

Pro

Asp

410

Ala

Val

Leu

Pro

Leu

490

Ser

Cys

Ser

Leu

Leu

570

Arg

Glu

Asp

Pro

Gly

395

Asp

Ser

His

Glu

Pro

475

Pro

Ile

Pro

Gln

Gly

555

Ile

Leu

Ile

Ser

Cys
635

Gln

Phe

Val

Leu

Gln

460

Ser

Leu

Gln

Val

Glu

540

Ala

Leu

Tyr

Cys

Glu

620

His

Glu

Leu

Leu

Arg

445

Val

Ala

Lys

Asp

Trp

525

Leu

Leu

Asp

Met

Phe

605

Asn

Thr

Ile

Gly

Asp

430

Leu

Leu

Ala

Lys

Val

510

Glu

Asp

Thr

Gln

Lys

590

Pro

Pro

Thr

Glu

Arg

415

Asp

Glu

Gln

Ile

Gly

495

Thr

Glu

Val

Leu

Trp

575

Leu

Thr

Gln

Pro

Val

400

Met

Trp

Trp

Trp

Leu

480

Asn

Gln

Ala

Gln

Pro

560

Phe

Val

Val

Arg

Asp
640



Ser

Gln

Lys

Ser

Glu

705

Phe

Arg

Leu

Thr

Ser

785

Ser

Lys

Lys

Ala

Val

865

Ser

Gln

Asp

Ser

His

690

Val

Asp

Leu

Glu

Pro

770

Leu

Ile

His

Thr

Ser

850

Arg

Glu

Phe

Leu

Asp

675

Val

Ile

Lys

Thr

Asp

755

Arg

Ile

Tyr

Leu

Lys

835

Phe

Gly

Leu

Gly

Ile

660

Pro

Val

Val

Asp

Thr

740

Val

Pro

Gln

Met

Ser

820

Thr

Leu

Glu

Leu

Thr

645

Ala

Tyr

Arg

Thr

Leu

725

Val

Pro

Thr

Thr

Glu

805

Pro

Ile

Ile

Gly

Val
885

Glu

Lys

Val

Glu

Ser

710

Asp

Leu

Ser

Ala

Gln

790

Arg

Tyr

Ser

Arg

Thr

870

Ala

His

Asp

Lys

Asp

695

Val

Lys

Asn

Gly

Ala

775

Lys

Ala

Ala

Gln

Lys

855

Gly

Asp

val

Arg

Leu

680

Leu

Pro

Asp

Ser

Arg

760

Glu

Ser

Glu

Thr

Thr

840

Pro

Val

Gln

Leu

Phe

665

Lys

Asn

Gly

Asp

Gly

745

Leu

Leu

Ala

Asp

Leu

825

Ser

His

Leu

Leu

44
Arg

650

Leu

Leu

Pro

Gln

Phe

730

Phe

His

Glu

Glu

Leu

810

Thr

Ala

Thr

Gly

Cys
890

Ile

Gly

Ala

Arg

Glu

715

Leu

Leu

Leu

Glu

Leu

795

Pro

Val

Pro

Glu

Ser

875

Leu

His

Gly

Gly

Trp

700

Leu

Gly

Asp

Arg

Val

780

Ala

Leu

Gly

vVal

Ser

860

Leu

Asp

Val

Leu

Arg

685

Asn

Glu

Arg

Glu

Leu

765

Leu

Ala

Arg

Asp

Trp

845

Leu

Ser

Arg

Leu

Val

670

Ser

Glu

val

Cys

Trp

750

Glu

Gln

Ala

Lys

Ser

830

Asp

Glu

Leu

Trp

Glu

655

Lys

Phe

Val

Glu

Lys

735

Leu

Arg

Val

Leu

Gly

815

Ser

Glu

Leu

Pro

Phe
895

Ala

Gly

Arg

Phe

Val

720

Val

Thr

Leu

Asn

Leu

800

Thr

His

Ser

Gln

Leu

880

Thr



45.

Leu Ser Ser Gly Gln Gly Gln Val Leu Leu Arg Ala Gln Leu Gly Ile
900 905 910

Leu Val Ser Gln His Ser Gly Val Glu Ala His Ser His Ser Tyr Ser
915 920 925

His Ser Ser Ser Ser Leu Ser Glu Glu Pro Glu Leu Ser Gly Gly Pro
930 935 940

Pro His Ile Thr Ser Ser Ala Pro Glu Leu Arg Gln Arg Leu Thr His
945 950 955 960

Val Asp Ser Pro Leu Glu Ala Pro Ala Gly Pro Leu Gly Gln Val Lys
965 970 975

Leu Thr Leu Trp Tyr Tyr Ser Glu Glu Arg Lys Leu Val Ser Ile Val
980 985 990

His Gly Cys Arg Ser Leu Arg Gln Asn Gly Arg Asp Pro Pro Asp Pro
995 1000 1005

Tyr Val Ser Leu Leu Leu Leu Pro Asp Lys Asn Arg Gly Thr Lys
1010 1015 1020

Arg Arg Thr Ser Gln Lys Lys Arg Thr Leu Ser Pro Glu Phe Asn
1025 1030 1035

Glu Arg Phe Glu Trp Glu Leu Pro Leu Asp Glu Ala Gln Arg Arg
1040 1045 1050

Lys Leu Asp Val Ser Val Lys Ser Asn Ser Ser Phe Met Ser Arg
1055 1060 1065

Glu Arg Glu Leu Leu Gly Lys Val Gln Leu Asp Leu Ala Glu Thr
1070 1075 1080

Asp Leu Ser Gln Gly Val Ala Arg Trp Tyr Asp Leu Met Asp Asn
1085 1090 1095

Lys Asp Lys Gly Ser Ser

1100
<210> 20
<211> 1667
<212> DNA

<213> Homo sapiens

<400> 20



gcaacgcgct
tctcecgecg
tgccaccceg
cggaactttc
ccccaggcct
acagtgtgac
ttctgectge
catctattca
gattaatcca
taatccagaa
tacattgaat
taaatatgag
cctgacatca
taagtgcacc
tttttacagc
t.gttcagtcc
tgtgctgcag
tgaggtaaag
attcgttctg
ttttcttcag
tgctgtgggg
~acatgctgga
gccagctccc
atccacaggc
ccaactcagg
ctgcacctgce
acttcttctt
aaatttgaaa
21
1536

DNA
Homo

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

gtccatgtcg
ctcctggtgg
gcggtgacga
ccgtcgacca
accccagtca
atcaactgct
tcagttccag
ttgaatttta
tctattttct
gtacctgatg
gctgaatcat
tatggggttc
tctctgtgca
agaaaaataa
agcccggaaa
atcgtcattc
ccgactctcg
tacagcctca
gggacagtta
actgactgga
ccagggcttce
ctgggtgccc
aggggctttg
caaaatagtc
aaatgaaagg
agaggcaggc
cccgtttgtt

actgtacatt

sapiens

cgggcctcgce
tgctcectggg
cagagggcct
ggccccccgg
cggacgttgce
gctgtgatcc
ttgtcacggg
cagcaaaccc
gcattcatat
aaaacaattt
atgtttccectt
ctctgcagac
ctgataataa
atttagaaca
ttctgagggt
agtctctaaa
tcaacgctgg
catacacaga
gcagcgtagt
gctctececegt
ccagattacg
atccacttca
gttatagaag
aatgtaactg
acgattctta
ttcagagctc
tgacaatgct

cggtgagatt

46

tgggactccc
ctgctgggcc
caactccacc
gactcccagg
tgttctctgt
cgactgcagc
cgacagccag
acctcaaaga
tacaaactat
tgatacattg
cacaaccaaa
ttcagattcg
ccctgcagecg
gtgtgaagaa
acctgattca
taaaacgctc
acactttagc
tgcaggtgaa
ggtcccactg
gtcagctecgt
tggcccecttt
tcacccagtc
tgaagtggac
caaatctaat
tttccactgce
caccagccat
cagatgcatc

aaattttata

tgggagatga
tccgtgagcg
gaggcagccc
gctccagggce
gtctgtgact
tccgtggatt
ttttgtagtc
gtatttgaac
aaacctgcat
atgaaaacat
ctggatattc
tttctgagat
tttctggtga
attgaagccc
agaaaaaagg
acccgacggg
ctttgcgtga
gtcaccaaag
cagcaaaagt
agcacagaag
tggaaattcc
attcaacagg
taaatacgga
ttcatcctcc
ggttactttt
caatgccagg
agttccttaa

tacaact

ggccgcegagg
cccagaccga
tggccacctt
cctecctceecgg
tatccccagce
tcagtgtctt
aaaaagcagt
ttgttgacca
tatcctttat
ctgatggttt
ctactgctgc
ttccttegte
accaggctgt
tcagcatggc
tccctatcac
aggacactga
atgttgttct
ctgatctctc
ttgaaattca
gtgaagagcc
caggcccagg
aaggattcct
tccctgcetga
tttcctgagg
gtggatgtgt
ctgcccttta

tatacacgtg

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

1667



<400> 21
atgatcacag

gacttatccc
gatttcagtg
agtcaaaaag
gaacttgttg
gcattatcct
acatctgatg
attcctactg
agatttcctt
gtgaaccagg
gccctcagca
aaggtcccta
cgggaggaca
gtgaatgttg
aaagctgatc
aagtttgaaa
ggttatgtcg
ccgtgtcage
tacgtggccc
ttcatcaccc
ggggctttgg
aaaatagtca
aatgaaagga
gaggcaggct
ccgtttgttt
ctgtacattc
<210>
<211>

<212>
<213>

22
1680
DNA

<400> 22

ctcactgcag
cagcacagtg
tcttttctgce

cagtcatcta

accagattaa

ttattaatcc
gttttacatt
ctgctaaata
cgtccctgac
ctgttaagtg
tggcttttta
tcactgttca
ctgatgtgct
ttcttgaggt
tctcattcgt
ttcattttct
tggggctccc
tcgtagcaca
cttttggaaa
agtcattcaa
ttatagaagt
atgtaactgc
cgattcttat
tcagagctcce
gacaatgctc

ggtgagatta

Homo sapiens

cctcgaccte
tgacatcaac
ctgctcagtt
ttcattgaat
tccatctatt
agaagtacct
gaatgctgaa
tgagtatggg
atcatctctg
caccagaaaa
cagcagcccg
gtccatcgtc
gcagccgact
aaagtacagc
tctggggaca
tcaggaaaat
attagctgct
gaaggtgaag
ttcccaggcec
caggaagcat
gaagtggact
aaatctaatt
ttccactgcg
accagccatc
agatgcatca

aattttatat

47

ctaggctcag
tgctgctgtg
ccagttgtca
tttacagcaa
ttctgcattc
gatgaaaaca
tcatatgttt
gttecctctge
tgcactgata
ataaatttag
gaaattctga
attcagtctc
ctcgtcaacg
ctcacataca
gttagcagcg
acccagccag
ggattccagc
agcctgectgt
caggacatgc
tttgttttgce
aaatacggat
tcatcctcect
gttacttttg
aatgccaggc
gtteccttaat

acaact

ttgctgttct
atcccgactg
cgggcgacag
acccacctca
atattacaaa
attttgatac
ccttcacaac
agacttcaga
ataaccctgc
aacagtgtga
gggtacctga
taaataaaac
ctggacactt
cagatgcagg
tagtggtccc
tcectcetceag
ctcataagac
ggggccaggg
tggactgggt
aggattcctg
ccctgctgaa
ttcctgaggce
tggatgtgtc
tgccctttaa

atacacgtga

ctgtgtctgt
cagctccgtg
ccagttttgt
aagagtattt
ctataaacct
attgatgaaa
caaactggat
ttecgtttctg
agcgtttctg
agaaattgaa
ttcaagaaaa
gctcacccga
tagcctttgc
tgaagtcacc
actgcagcaa
tggaaaccct
tggagctctc
cttcccagat
gcccatccac
ccagctccca
tccacaggcc
caactcagga
tgcacctgca
cttcttcttce

aatttgaaaa

atgtgccagc tcctggagtc cacagtgatc caacctcaag gggacagccc cgttgctgtt

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

1536

60



ctctgtgtct
tgcagctccg
agccagtttt
caaagagtat
aactataaac
acattgatga
accaaactgg
gattcgtttc
gcagcgtttc
gaagaaattg
gattcaagaa
acgctcaccc
tttagccttt
ggtgaagtca
ccactgcagc
agtggaaacc
atgtctggga
actgagcaag
atgcaatctg
aaggtgaaga
tcccaggecce
aggaaggatt
ggatccctge
tcctttcectg
tttgtggatg
aggctgccct
taatatacac
<210>
<211>

<212>
<213>

23
1885
DNA
Homo

<400> 23

gtgacttatc
tggatttcag
gtagtcaaaa
ttgaacttgt
ctgcattatc
aaacatctga
atattcctac
tgagatttcc
tégtgaacca
aagccctcag
aaaaggtccc
gacgggagga
gcgtgaatgt
ccaaagctga
aaaagtttga
ctggttatgt
ttattcagac
actgcttagc
gctgtaaact
gcctgcetgtg
aggacatgct
cctgccagcet
tgaatccaca
aggccaactc
tgtctgcacc
ttaacttctt

gtgaaatttg

sapiens

cccagcacag
tgtcttttet
agcagtcatc
tgaccagatt
ctttattaat
tggttttaca
tgctgctaaa
ttcgtccctg
ggctgttaag
catggctttt
tatcactgtt
cactgatgtg
tgttcttgag
tctctcattc
aattcatttt

cgtggggctc

cacaaataga

actggagggg
aagactgact
gggccagggce
ggactgggtg
cccaggggcet
ggccaaaata
aggaaatgaa
tgcagaggca
cttccegttt

aaaactgtac

48

tgtgacatca
gcctgctcag
tattcattga
aatccatcta
ccagaagtac
ttgaatgctg
tatgagtatg
acatcatctc
tgcaccagaa
tacagcagcc
cagtccatcg
ctgcagccga
gtaaagtaca
gttctgggga
cttcaggaaa
ccattagctg
tatggacagc
gtcecggaccce
ggagctctcc
ttcccagatt
cccatccact
ttggttatag
gtcaatgtaa
aggacgattc
ggcttcagag
gtttgacaat

attcggtgag

actgctgctg
ttccagttgt
attttacagc
ttttctgcat
ctgatgaaaa
aatcatatgt
gggttcctct
tgtgcactga
aaataaattt
cggaaattct
tcattcagtc
ctctcgtcaa
gcctcacata
cagttagcag
atacccagcc
ctggattcca
ttactattct
cagtattatt
cgtgtcagcect
acgtggcccc
tcatcaccca
aagtgaagtg
ctgcaaatct
ttatttccac
ctccaccagc
gctcagatgce

attaaatttt

tgatcccgac
cacgggcgac
aaacccacct
tcatattaca
caattttgat
ttccttcaca
gcagacttca
taataaccct
agaacagtgt
gagggtacct
tctaaataaa
cgctggacac
cacagatgca
cgtagtggtc
agtccctcte
gcctcataag
tcatagcaca
tggttacact
cgtagcacag
ttttggaaat
gtcattcaac
gactaaatac
aatttcatcc
tgcggttact
catcaatgcc
atcagttcct

atatacaact

cgctgggact ccctgggaga tgaggccgcg aggtctcceg ccgctecctgg tggtgcetect

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

60



gggctgctgg

cctcaactcc
cgggactccce
tgctgttctc
tccecgactge
gggcgacage
cccacctcaa
tattacaaac
ttttgataca
cttcacaacc
gacttcagat
taaccctgca
acagtgtgaa
ggtacctgat
aaataaaacg
tggacacttt
agatgcaggt
agtggtccca
ccctcectecagt
tcataagggg
tagcacaact
ttacactatg
agcacagaag
tggaaattcc
attcaacagg
agaagtgaag
aactgcaaat
tcttatttce
agctccacca
atgctcagat

agattaaatt

gcctccgtga
accgaggcag
agggctccag
tgtgtctgtg
agctccgtgg
cagttttgta
agagtatttg
tataaacctg
ttgatgaaaa
aaactggata
tcgtttctga
gcgtttctgg
gaaattgaag
tcaagaaaaa
ctcacccgac
agcctttgeg
gaagtcacca
ctgcagcaaa
ggaaaccctg
tctgggatta
gagcaagact
caatctggct
gtgaagagcc
caggcccagg
aagcattttg
tggactaaat
ctaatttcat
actgcggtta
gccatcaatg
gcatcagttc

ttatatacaa

gcgcccagac
ccctggccac
ggccctectce
acttatcccc
atttcagtgt
gtcaaaaagc
aacttgttga
cattatcctt
catctgatgg
ttcctactgce
gatttccttc
tgaaccaggc
ccctcagcat
aggtccctat
gggaggacac
tgaatgttgt
aagctgatct
agtttgaaat
gttatgtcgt
ttcagaccac
gcttagcact
gtaaactaag
tgctgtgggg
acatgctgga
ttttgcagga
acggatccct
cctcctttcece
cttttgtgga
ccaggctgcc
cttaatatac

ctagc

49

cgatgccacc
ctﬁcggaact
cggccccagg
agcacagtgt
cttttctgece
agtcatctat
ccagattaat
tattaatcca
ttttacattg
tgctaaatat
gtccctgaca
tgttaagtgc
ggctttttac
cactgttcag
tgatgtgctg
tcttgaggta
ctcattcgtt
tcattttctt
ggggctccca
aaatagatat
ggagggggtc
actgactgga

ccagggcttc

ctgggtgccce

ttcctgccag
gctgaatcca
tgaggccaac
tgtgtctgca
ctttaacttc

acgtgaaatt

ccggceggtga
ttccegtcega
cctaccccag
gacatcaact
tgctcagttc
tcattgaatt
ccatctattt
gaagtacctg
aatgctgaat
gagtatgggg
tcatctctgt
accagaaaaa
agcagcccgg
tccatcgtca
cagccgactc
aagtacagcc
ctggggacag
caggaaaata
ttagctgctg
ggacagctta
cggaccccag
gctctcecgt
ccagattacg
atccacttca
ctcccagggg
caggccaaaa
tcaggaaatg
cctgcagagg
ttcttcecgt

tgaaaactgt

cgacagaggg
ccaggccccce
tcacggacgt
gctgctgtga
cagttgtcac
ttacagcaaa
tctgcattca
atgaaaacaa
catatgtttc
ttcctcetgea
gcactgataa
taaatttaga
aaattctgag
ttcagtctct
tcgtcaacgce
tcacatacac
ttagcagcgt
cccagccagt
gattccagcc
ctattcttca
tattatttgg
gtcagctcgt
tggccccttt
tcacccagtc
ctttggttat
tagtcaatgt
aaaggacgat
caggcttcag
ttgtttgaca

acattcggtg

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

1885



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

24
1879
DNA
Homo

<400> 24
gcgectgget

tccctgggag
ggccteccgtg
caccgaggca
cagggctcca
ctgtgtctgt
cagctccegtg
ccagttttgt
aagagtattt
ctataaacct
attgatgaaa
caaactggat
ttcgtttctg
aggccaggcg
atcacttgag
tcagtctcta
cgtcaacgct
cacatacaca
tagcagegta
ccagccagtc
attccagcect
tattcttcat
attatttggt
tcagctcgta
ggccecctttt
cacccagtca
gaagtggact

aaatctaatt

sapiens

gtcgeggttg
atgaggccgce
agcgcccaga
gccctggceca
gggccctect
gacttatccc
gatttcagtg
agtcaaaaag
gaacttgttg
gcattatcct
acatctgatg
attcctactg
agatttcctt
tactggttca
gtacctgatt
aataaaacgc
ggacacttta
gatgcaggtg
gtggtcccac
cctctcagtg
cataaggggt
agcacaactg
tacactatgc
gcacagaagg
ggaaattccc
ttcaacagga
aaatacggat

tcatcctect

ccgggcaacg
gaggtctccc
ccgatgccac
ccttcggaac
ccggccceccag
cagcacagtg
tcttttctgce
cagtcatcta
accagattaa
ttattaatcc
gttttacatt
ctgctaaata
cgtcectgac
cacctgtaat
caagaaaaaa
tcacccgacg
gcctttgegt
aagtcaccaa
tgcagcaaaa
gaaaccctgg
ctgggattat
agcaagactg
aatctggctg
tgaagagcct
aggcccagga
aggattcctg
ccctgctgaa

ttcctgaggce

50

cgctgtccat
gccgctectg
cceggeggtg
tttccecgteg
gcctacccca
tgacatcaac
ctgctcagtt
ttcattgaat
tccatctatt
agaagtacct
gaatgctgaa
tgagtatggg
atcatctctg
cccagcactc
ggtccctatc
ggaggacact
gaatgttgtt
agctgatctc
gtttgaaatt
ttatgtcgtg
tcagaccaca
cttagcactg
taaactaaga
gctgtggggce
catgctggac
ccagctccca
tccacaggcc

caactcagga

gtcgcgggcce
gtggtgctcc
acgacagagg
accaggcccce
gtcacggacg
tgctgctgtg
ccagttgtca
tttacagcaa
ttctgcattc
gatgaaaaca
tcatatgttt
gttcctctge
tgcactgata
tgggaggccg
actgttcagt
gatgtgctgce
cttgaggtaa
tcattcgttc
cattttcttc
gggctcccat
aatagatatg
gagggggtcce
ctgactggag
cagggcttcc
tgggtgccca
ggggctttgg
aaaatagtca

aatgaaagga

tcgctgggac
tgggctgctg
gcctcaactc
ccgggactcc
ttgctgttct
atcccgactg
cgggcgacag
acccacctca
atattacaaa
attttgatac
ccttcacaac
agacttcaga
ataaccctgc
aggcgagagg
ccatcgtcat
agccgactct
agtacagcct
tggggacagt
aggaaaatac
tagctgctgg
gacagcttac
ggaccccagt
ctctceccgtg
cagattacgt
tccacttcat
ttatagaagt
atgtaactgc

cgattcttat

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



ttccactgcg
accagccatc
agatgcatca
aattttatat
25

1932
DNA

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

<400> 25
cgtgatgccc

ctcgctggga
ctgggctgcect
ggcctcaact
cccgggactc
gttgctgttc
gatcccgact
acgggcgaca
aacccacctc
catattacaa
aattttgata
tccttcacaa
cagacttcag
aataaccctg
gaacagtgtg
agggtacctg
ctaaataaaa
gctggacact
acagatgcag
gtagtggtcc
gtccctctcea
cctcataagg
catagcacaa

ggttacacta

51

gttacttttg tggatgtgtc tgcacctgca gaggcaggct tcagagctcc

aatgccaggc tgccctttaa cttcttcttce ccgtttgttt gacaatgctc

gttccttaat atacacgtga aatttgaaaa ctgtacattc ggtgagatta

acaactagc

Homo sapiens

cgcgcctgge
ctccctggga
gggcctcegt
ccaccgaggc
ccagggctcc
tctgtgtctg
gcagctccgt
gccagttttg
aaagagtatt
actataaacc
cattgatgaa
ccaaactgga
attcgtttct
cagcgtttct
aagaaattga
attcaagaaa
cgctcacccg
ttagecctttg
gtgaagtcac
cactgcagca
gtggaaaccc
ggtctgggat
ctgagcaaga

tgcaatctgg

tgtcgcggtt
gatgaggccg
gagcgcccag
agccctggcec
agggccctcc
tgacttatcc
ggatttcagt
tagtcaaaaa
tgaacttgtt
tgcattatcc
aacatctgat
tattcctact
gagatttcct
ggtgaaccag
agccctcagce
aaaggtccct
acgggaggac
cgtgaatgtt
caaagctgat
aaagtttgaa
tggttatgtc
tattcagacc
ctgcttagca

ctgtaaacta

gccgggcaac
cgaggtctcc
accgatgcca
accttcggaa
tccggcccca
ccagcacagt
gtcttttctg
gcagtcatct
gaccagatta
tttattaatc
ggttttacat
gctgctaaat
tcgteccctga
gctgttaagt
atggecttttt
atcactgttc
actgatgtgc
gttcttgagg
ctctcattcg
attcattttc

gtggggctcc

acaaatagat

ctggaggggy

agactgactg

gcgectgtcca
cgccgctect
cccecggeggt
cﬁttcccgtc
ggcctacccc
gtgacatcaa
cctgctcagt
attcattgaa
atccatctat
cagaagtacc
tgaatgctga
atgagtatgg
catcatctct
gcaccagaaa
acagcagccc
agtccatcgt
tgcagccgac
taaagtacag
ttctggggac
ttcaggaaaa
cattagctge
atggacagct
tccggacccce

gagctctccce

tgtcgcgggce
ggtggtgctc
gacgacagag
gaccaggccc
agtcacggac
ctgctgctgt
tccagttgtc
ttttacagca
tttctgcatt
tgatgaaaac
atcatatgtt
ggttcctctg
gtgcactgat
aataaattta
ggaaattctg
cattcagtct
tctcgtcaac
cctcacatac
agttagcagc
tacccagcca
tggattccag
tactattctt
agtattattt

gtgtcagctc

1740

1800

1860

1879

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gtagcacaga
tttggaaatt
tcattcaaca
actaaatacg
atttcatcct
gcggttactt
atcaatgcca
tcagttcctt

tatacaacta

<210> 26
<211>
<212>

<213>

DNA
<400> 26

cttctcgcgg
gggcaacgcg
ggtctcccge
gatgccaccc
ttcggaactt
ggccccaggce
gcacagtgtg
ttttctgect
gtcatctatt
cagattaatc
attaatccag
tttacattga
gctaaatatg
tccctgacat
cctgtaatcc
agaaaaaagg
acccgacggg
ctttgcgtga

gtcaccaaag

1917

aggtgaagag
cccaggccca
ggaaggattc
gatccctgcet
cctttcctga
ttgtggatgt
ggctgccecctt

aatatacacg

gc

Homo sapiens

cttcgcaage
ctgtccatgt
cgctcctggt
cggcggtgac
tcccgtcgac
ctaccccagt
acatcaactg
gctcagttcc
cattgaattt
catctatttt
aagtacctga
atgctgaatc
agtatggggt
catctctgtg
cagcactctg
tccctatcac
aggacactga
atgttgttct

ctgatctctce

cctgectgtgg
ggacatgctg
ctgccagctc
gaatccacag
ggccaactca
gtctgcacct
taacttcttc

tgaaatttga

ccctteecegt
cgcgggcectc
ggtgctcctg
gacagagggc
caggccccecc
cacggacgtt
ctgctgtgat
agttgtcacg
tacagcaaac
ctgcattcat
tgaaaacaat
atatgtttcc
tcctetgeag
cactgataat
ggaggccgag
tgttcagtcc
tgtgctgcag
tgaggtaaag

attcgttctg

52
ggccagggct

gactgggtgc
ccaggggctt
gccaaaatag
ggaaatgaaa
gcagaggcag
ttccegtttg

aaactgtaca

gatgccccgce
gctgggactc
ggctgctggg
ctcaactcca
gggactccca
gctgttctct
cccgactgca
ggcgacagcc
ccacctcaaa
attacaaact
tttgatacat
ttcacaacca
acttcagatt
aaccctgcag
gcgagaggat
atcgtcattc
ccgactctcg
tacagcctca

gggacagtta

tcccagatta
ccatccactt
tggttataga
tcaatgtaac
ggacgattct
gcttcagagc
tttgacaatg

ttcggtgaga

gcctggetgt
cctgggagat
cctcegtgag
ccgaggcage
gggctccagg
gtgtctgtga
gctcecgtgga
agttttgtag
gagtatttga
ataaacctgc
tgatgaaaac
aactggatat
cgtttctgag
gccaggcgta
cacttgaggt
agtctctaaa
tcaacgctgg
catacacaga

gcagcgtagt

cgtggcccct
catcacccag
agtgaagtgg
tgcaaatcta
tatttccact
tccaccagce
ctcagatgca

ttaaatttta

cgcggttgcce
gaggccgcga
cgcccagacc
cctggccacc
gccctectece
cttatcccca
tttcagtgtc
tcaaaaagca
acttgttgac
attatccttt
atctgatggt
tcctactgcet
atttcctteg
ctggttcaca
acctgattca
taaaacgctc
acactttagc
tgcaggtgaa

ggtcccactg

1500

1560

1620

1680

1740

1800

1860

1920

1932

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



cagcaaaagt
aaccctggtt
gggattattc
caagactgct
tctggctgta
aagagcctgc
gcccaggaca
gattcctgcc
ctgctgaatc
cctgaggcca
gatgtgtctg
ccctttaact
acacgtgaaa
<210>
<211>

<212>
<213>

27

DNA
<400> 27

gcaacgcgct
tctcecgecg
tgccaccccg
cggaactttc
ccccaggect
acagtgtgac
ttctgectge
catctattca
gattaatcca
taatccagaa
tacattgaat
taaatatgag
cctgacatca
taagtgcacc

tttttacagc

1909

ttgaaattca
atgtcgtggg
agaccacaaa
tagcactgga
aactaagact
tgtggggcca
tgctggactg
agctcccagg
cacaggccaa
actcaggaaa
cacctgcaga
tcttcttecec

tttgaaaact

Homo sapiens

gtccatgtcg
ctcctggtgg
gcggtgacga
ccgtcgacca
accccagtca
atcaactgct
tcagttccag
ttgaatttta
tctattttcet
gtacctgatg
gctgaatcat
tatggggttc
tctctgtgceca
agaaaaataa

agcccggaaa

ttttcttcag
gctcccatta
tagatatgga
gggggtccgg
gactggagct
gggcttccca
ggtgcccatc
ggctttggtt
aatagtcaat
tgaaaggacg
ggcaggcttc
gtttgtttga

gtacattcgg

cgggcctege
tgctcctggg
cagagggcct
ggccccccgg
cggacgttgce
gctgtgatcc
ttgtcacggg
cagcaaaccc
gcattcatat
aaaacaattt
atgtttcctt
ctctgcagac
ctgataataa
atttagaaca

ttctgagggt

53

gaaaataccc
gctgctggat
cagcttacta
accccagtat
cteccegtgte
gattacgtgg
cacttcatca
atagaagtga
gtaactgcaa
attcttattt
agagctccac
caatgctcag

tgagattaaa

tgggactccc
ctgctgggcc
caactccacc
gactcccagg
tgttctctgt
cgactgcagc
cgacagccag
acctcaaaga
tacaaactat
tgatacattg
cacaaccaaa
ttcagattcg
ccctgcagceg
gtgtgaagaa

acctgattca

agccagtccc
tccagcctca
ttcttcatag
tatttggtta
agctcgtagc
cceccttttgg
cccagtcatt
agtggactaa
atctaatttc
ccactgcggt
cagccatcaa
atgcatcagt

ttttatatac

tgggagatga
tccgtgageg
gaggcagccc
gctccagggce
gtctgtgact
tccgtggatt
ttttgtagtc
gtatttgaac
aaacctgcat
atgaaaacat
ctggatattc
tttctgagat
tttctggtga
attgaagccc

agaaaaaagg

tctcagtgga
taagatgtct
cacaactgag
cactatgcaa
acagaaggtg
aaattcccag
caacaggaag
atacggatcc
atcctccttt
tacttttgtg
tgccaggcetg
tccttaatat

aactagc

ggccgcegagg
cccagaccga
tggccacctt
cctcctecgg
tatccccagce
tcagtgtctt
aaaaagcagt
ttgttgacca
tatcctttat
ctgatggttt
ctactgctgce
ttccttegte
accaggctgt
tcagcatggce

tcccectatcac

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1917

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



tgttcagtcc
tgtgctgcag
tgaggtaaag
attcgttctg
ttttcttcag
gctcccatta
tagatatgga
gggggtccgg
gactggagct
gggcttccca
ggtgcccatc
ctgccagctc
gaatccacag
ggccaactca
gtctgcacct
taacttcttc
tgaaatttga
<210>
<211>

<212>
<213>

28

DNA
<400> 28

agctccggge
tctgagtcect
taaggcatgg
atcctgaggce
cctgcggtcea
ctgcaggacg
gaagactgga
aagagaggtc
atcctccaga
attcaagtgg

gtcattccta

2908

atcgtcattc
ccgactctcg
tacagcctca
gggacagtta
gaaaataccc
gctgctggat
cagcttacta
accccagtat
ctccegtgtce
gattacgtgg
cacttcatca
ccaggggctt
gccaaaatag
ggaaatgaaa
gcagaggcag
ttcecegtttg

aaactgtaca

Homo sapiens

gttcgcttgce
tcctgggtte
gcttccagcc
ttctgtgggg
gcgecgtccect
aggcgggaat
gcgtgactgt
tggactggtg
cccttctggt
aaatttatgc

accaggtgta

agtctctaaa
tcaacgctgg
catacacaga
gcagcgtagt
agccagtccc
tccagcctca
ttcttcatag
tatttggtta
agctcgtagce
ccccttttgg
cccagtcatt
tggttataga
tcaatgtaac
ggacgattct
gcttcagagc
tttgacaatg

ttcggtgaga

aagatggcgg
taatgagggc
tccggecget
ggacctggcet
ggtcggagac
attgccaatt
gatccccggt
ttcctccaat
ttcagcatct
caactcttct

tcagccectt

54

taaaacgctc
acactttagc
tgcaggtgaa
ggtcccactg
tctcagtgga
taagatgtct
cacaactgag
cactatgcaa
acagaaggtg
aaattcccag
caacaggaag
agtgaagtgg
tgcaaatcta
tatttccact
tccaccagcc
ctcagatgca

ttaaatttta

cggcggggca
gcggttectge
cttcttttga
ttcatceccte
accgagggtg
ccgacgtgtg
gcgaaggtgt
gagacagatt
cataattcat
ctgacccata

ggcccttgtce

acccgacggg
ctttgcgtga
gtcaccaaag
cagcaaaagt
aaccctggtt
gggattattc
caagactgct
tctggctgta
aagagcctgc
gcccaggaca
cattttgttt
actaaatacg
atttcatcct
gcggttactt
atcaatgcca
tcagttcctt

tatacaact

gtggctgctg
tgtgccecggce
ggcttttcct
cttttatccg
tgaccgtgtc
gagtgctgaa
tggaagtgac
ccttctcaga
cctgttcage
atgcctcaga

cttgtaattt

aggacactga
atgttgttct
ctgatctctc
ttgaaattca
atgtcgtggg
agaccacaaa
tagcactgga
aactaagact
tgtggggcca
tgctggactg
tgcaggattc
gatccctgcet
cctttecctga
ttgtggatgt
ggctgcectt

aatatacacg

cgttttcgtg
ccgcgaggtc
tctgcagggce
aatgtccggce
cctggcagtg
caatgagacg
agtgaggtgg
gtccceccectgt
acatctactc
gaacgtgact

aacagctgga

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1909

60

120

180

240

300

360

420

480

540

600

660



gcctgtgatg
agacggtcct
tgctctgcetg
tcccceccecttg
caggactctt
tacaaacaag
tccctggcetg
aaatgcgtta
aagaatgttg
ctagacaaat
gtgaatgtgg
gttaaaattt
gtagtaaaat
taccaacttg
ttacatcttt
ttatttggag
actcagctca
gcaatgagag
gtagatgccc
gatattcctg
attactcagc
cagtgtgggc
tttattaaaa
gagtatgact
tattatcaag
ctcacattgg
acaaccacct
tgatctcggce
ccggagaact
gagacagggt

catcttggcce

ttcgctgcectg
gcttcaccgg
ggacgacgac
ccaacacacc
cctttgaagt
gagatcccat
ggcagtgtat
ctaatttgga
ccttaggagg
tcatcaccaa
aagaacatta
ttagggcaga
ttttaagcta
gcaagcctgt
ggcaatcggc
aaaatgtact
gggagaatgc
gcaactccga
ctgatccagg
ctcacctgag
aggagatact
ttacctgtga
ttcctgcaca
gcaacagaaa
gggagctgca
ccttgttcct
ggcttttatt
tcaccacaac
gggattacag
tccaccgtat

tcccaaagtg

ctgtgaccag
cgtgtttgga
acgtggtgtc
cttccttggt
atatgtggat
tatgactgta
gcagaacgcc
actataccaa
catagttaca
tacagaaact
tattttcaaa
gattaatgcc
taatagtggt
ccgagctcta
tggaaggggt
ctctggatgc
tgttgaaaga
ttacgctgat
tgcagacccg
catccgcatc
cggtgtagag
gcacaaggcc
gttaccccac
tgaggtgtgt
ttctcagtgt
cagcaacccc
tttttgagat
ctcctectct
gcatgcacca
tggccaggct

ctgagattac

55
gaatgctcat

ggagacgtca
cccgattggt
tacttctatc
actgacgcaa
aagaaggcat
ccagtggcat
gaacgagatg
ccaaaagtga
cctttaaata
tgéaataata
caccagaaag
aatgaagaag
aatatcaaca
ctgtgtacat
ctgttagaag
cttgattcat
cttagtgatg
ctggctagca
ctcatctcgg
acaaggttct
gaccttctcc
cccctgacaa
tggccgcagce
gttgctaagg
tggaccagaa
ggagttttgce
tgggttcaag
ccacgcccgg
gctctcgaac

aggcatgagc

caaatttaac
atcctceccttt
ttccetttcet
atggtgctgt
aagactttgc
attttactat
ttcttcacaa
gtattatcaa
tctatgagga
acggatcaac
ataccatcag
ggataatgac
aattatctgg
ggatgaataa
cagcaacttt
tcgggattaa
taatacaagc
gctggctcga
gtgtgaacgg
atgctggcge
cctcagtgaa
ctatcagtgc
gattccagat
ttctatatcc
gcttactgtt
tatgcaaagc
tcttgttgee
cgattctecct
ctaattttgt
tcctgaccte

caccgcaccce

aacgctgttc
tgatcagctc
gtgtgtgcag
ttccecccaaa
agactttggt
tccgcaggtg
ttttgatgtt
tgcgaagata
agcaactgac
ccctagaatt
tgaaataaat
acagagattt
aaatccaggt
tgtcacgact
caaacccatt
tgaaaattgt
gactcacgtt
aataatacgt
catgtgcctg
ggtggaaggg
ctggcagtac
atccgtccag
caattataca
atggactcag
gctgttgtte
ctatagttag
caggctgaag
gcctcagect
atttttagta
atgatccgcce

ggcctttttt

720

780

840

300

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



tttttttttt
ctcggctcac
tgggaccaca
tgttgcccag
aagtgctggg
tagaccttga
atgaaatgtc
<210>
<211>

<212>
<213>

29
DNA
<400> 29
atgcgattgg
accccacagc
cagccctctt
gatggcggaa
ctcectacag
ctcttcccag
tgctgectgeg
ccaggcagcg
aattccccgt
catgtgaaca
ttccaggccece
tcaccaccat
gtaataagct
aatcctgcag
gctagtagcet
ttaaaggttc
cttacctcac
caggtcacct
ttgggacaaa
cgcttcaggg

cctggctata

2067

tttttttgag
tgcaatctct
gatgctccac
ggtggtctgt
atcacagacg
cttcagtgat

ttatttttgt

Homo sapiens

agaccgcgga
tcgcgcetcect
cctcecccatce
ccctccagtc
tggtccctac
tcttaccgat
acagggactg
taaggtcttc
ttccttcaag
actcaaactt
tggctgcaga
ctttttacag
tgctgagaca
gtttcctaga
gtaccttgga
caagaagcat
aggctaatgc
atgagataga
ccaacctgac
cttttcaaca

tagttgggaa

gcggggtcte

gcctcccaag
catgcctggce
aactcctgag
tgagccactg
ttgttgtagt

agaaaatt

ggcctacgtce
gcaagtgttc
aggggcagtg
cccttcagag
tctcgtgact
ctgtgtctgt
ctatcttctc
aagctgggtt
agttttcatg
aaactatttc
gtttggaggc
ggctggggac
acctgcagga
gagtaaaagt
ttcagccctce
gactgatcca
tcctetgttg
gaccaatggg
tgttgagcca
gagcacagct

gccactcttg

56

tgtcacccag
caatcctccc
tgtatttttg
ctcagatgat
cgtccggtcc

cttgtatgct

ggacccggag
tttctggtgt
cccacgtctt
gcgactgcaa
ccctcggcecc
gacttgactc
catccgagga
tgtgtagaca
gattctaatg
cagaagcttc
gaatcattca
cccattctta
gttggagctg
acaacttgca
aatgctgcct
cagaatatgg
gctggaaaca
acttttggaa
ggcgcttect
gcttctctca

gctctgactg

gctggagtgce
acctcagcct
gtaaagacgg
ctgcccacct
atctgacttc

tctctataaa

gccctgaatg
tccecgatgg
tggagctgca
ctcgecececgge
ctgggaatag
ctggagcctg
cagttttctc
actctgttat
gaatcaggca
aaaaggtcaa
cttcaacatt
cttacttcce
ggggactctg
ctegttittt
cttactataa
agttccaggt
cttgtcagaa
tccagaaagt
tacagcaaca
ccagtcctag

atgatataag

agtgcacaat
ctggtgtagc
ggtttcgect
cggcctcceca
tcaaagactt

attttaataa

ccccatgcgce
cgtccggect
gcgagggacg
cgtgcctgga
gactgtggac
cgatataaat
cttctgectt
cttcaggagt
gttttgtgtc
tgcaaccaac
ccaaactcaa
caagtggtct
tgctgaaagc
caagaacctg
cttcacagtc
tcctgtaata
tgtagtttct
ttctgtcagt
cttcatcctt
aagtgggaat

ttactcaatg

2580

2640

2700

2760

2820

2880

2908

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



accctcttac

ggagtgaatg

cagcaggaga

ggtaatgctg
atttcagcta
ttgtgggcat
ctataccagt
cttgtgaact
gactggaaat
tctcaaaaat
aacctagaga
tctgaggcag
ttaggataat
aagcaataaa
<210>
<211>

<212>
<213>

30

DNA
<400> 30

aatgccccat
atggcgtccg
tgcagcgagg
cggcecgtgcec
ataggactgt
cctgcgatat
tctecttctg
ttatcttcag
ggcagttttg
tcaatgcaac
cattccaaac
tccccaagtg
tctgtgectga

ttttcaagaa

1940

agagccaggg
caatatctgg
tttatcagac
acccagccca
taaactgtac
atgtaggtct
gccagtctat
ttgtggacat
ggccattcga
gctcagtctc
c£atgtgaag
ccacttatct
agaggaccta

aatattttat

Homo sapiens

gcgcacccca
gcctcagccce
gacggatggc
tggactccct
ggacctcttc
aaattgctgc
ccttccaggce
gagtaattcc
tgtccatgtg
caacttccag
tcaatcacca
gtctgtaata
aagcaatcct

cctggctagt

taatggaagt
atgcaagctc
tcttcatgga
gaaaggaggg
ttcectgetgt
cctgtccaac
acaggattct
tacccagaag
cttctttccce
tcccatccett
aaaagaaaat
tggctaaata
actgaaggaa

tcatcat

cagctcgecgce
tcttectcecc
ggaaccctcc
acagtggtcc
ccagtcttac
tgcgacaggg
agcgtaaggt
ccgtttectt
aacaactcaa
gcecctggetg
ccatcttttt
agcttgctga
gcaggtttcc

agctgtacct

57

tgctctgtta
aggttgaaga
aggcccagac
tggaccagga
ctcataccag
ccgcaagctce
cagcaagtta
ccacagcctc
ttcaaagtgg
atcctgtgcc
aatcagattt
gaacctcacc

tccttgtata

tcctgcaagt
catcaggggc
agtccccttce
ctactctcgt
cgatctgtgt
actgctatct
cttcaagctg
caagagtttt
acttaaacta
cagagtttgg
acagggctgg
gacaacctgc
tagagagtaa

tggattcagc

aaagacatga
aggcagactg
cagagtatgt
tcctcaacag
tttcectgga
atgtatcagg
cagaagtatc
caaggggcca
cattcagcag
tcttactact
cagttttccc
tgctcatgac

tgaaaggagt

gttctttctg
agtgcccacg
agaggcgact
gactccctcg
ctgtgacttg
tctccatccg
ggtttgtgta
catggattct
tttccagaag
aggcgaatca
ggaccccatt
aggagttgga
aégtacaact

cctcaatgct

agtgcagttt
cagccacttg
tgccatcttt
gcactgcagc
gatccaggta
agttcgattc
tttgacaact
acccaaaatg
aggagtattc
tggagttctc
tatgagaaac
cagagagcat

tattttagaa

gtgttccccg
tctttggagce
gcaactcgcc
gcccctggga
actcctggag
aggacagttt
gacaactctg
aatggaatca
cttcaaaagg
ttcacttcaa
cttacttact
gctgggggac
tgcactcgtt

gcctcttact

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

2067

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

840



ataacttcac
cctatgagat
aaaccaacct
gggcttttca
atatagttgg
tacagagcca
atgcaatatc
agatttatca
ctgacccagc
ctataaactg
catatgtagg
agtgccagtc
actttgtgga
aatggccatt
aatgctcagt
agactatgtg
cagccactta
aatagaggac
aaaaatattt
<210>
<211>

<212>
<213>

31

DNA
<400> 31

atgcgcaccc
cggcctcagc
gggacggatg
cctggactcc
gtggacctct
ataaattgct
tgccttcecag
aggagtaatt

tgtgtccatg

1464

agtcttaaag
agagaccaat
gactgttgag
acagagcaca
gaagccactc
gggtaatgga
tggatgcaag
gactcttcat
ccagaaagga
tacttcctge
tctcctgtcece
tatacaggat
cattacccag
cgacttcttt
ctctcccatc
aagaaaagaa
tcttggctaa
ctaactgaag

tattcatcat

Homo sapiens

cacagctcgc
cctcttecte
gcggaaccct
ctacagtggt
tcccagtcett
gctgcgacag
gcagcgtaag
cccegtttcec

tgaacaactc

gttccaagaa
gggacttttg
ccaggcgctt
gctgcttete
ttggctctga
agttgctctg
ctcaggttga
ggaaggccca
gggtggacca
tgtctcatac
aacccgcaag
tctcagcaag
aagccacagc
cccttcaaag
cttatcctgt
aataatcaga
atagaacctc

gaatccttgt

gctcctgcaa
cccatcaggg
ccagtcccct
ccctactctc
accgatctgt
ggactgctat
gtcttcaagc
ttcaagagtt

aaacttaaac

58

gcatgactga
gaatccagaa
ccttacagca
tcaccagtcc
ctgatgatat
ttaaaagaca
agaaggcaga
gaccagagta
ggatcctcaa
cégtttccct
ctcatgtatc
ttacagaagt
ctccaagggg
tggcattcag
gcctcttact
tttcagtttt
acctgctcat

atatgaaagg

gtgttctttc
gcagtgccca
tcagaggcga
gtgactccct
gtctgtgact
cttctccate
tgggtttgtg
ttcatggatt

tatttccaqga

tccacagaat
agtttctgtc
acacttcatc
tagaagtggg
aagttactca
tgaagtgcag
ctgcagccac
tgttgccatc
caggcactgc
ggagatccag
aggagttcga
atctttgaca
ccaacccaaa
cagaggagta
acttggagtt
ccctatgaga
gaccagagag

agttatttta

tggtgttccc
cgtctttgga
ctgcaactcg
cggcccctgg
tgactcctgg
cgaggacagt
tagacaactc
ctaatggaat

agcttcaaaa

atggaggtca
agtttgggac
cttcgcttca
aatcctggcet
atgaccctct
tttggagtga
ttgcagcagg
tttggtaatg
agcatttcag
gtattgtggg
ttcctatacc
actcttgtga
atggactgga
ttctctcaaa
ctcaacctag
aactctgagg
catttaggat

gaaaagcaat

cgatggcgtc
gctgcagcga
cccggecegtg
gaataggact
agcctgcgat
tttctcctte
tgttatctte
caggcagttt

ggtcaatgca

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1866
1920

1940

60
120
180
240
300
360
420
480

540



accaacttcc
actcaatcac
tggtctgtaa
gaaagcaatc
aacctggcta
acagtcttaa
gtaatactta
gtttctcagg
gtcagtttgg
atcctteget
gggaatcctg
tcagtatcct
tttcaaactt
cttatafact
gaggaaaaaa
attaaaggag
<210>
<211>

<212>
<213>

32

DNA

<400> 32
ggttgccagg

gacactgaaa
atgagccaat
cgctctggcea
ccccatgcge
cgtccggcect
gcgagggacg
cgtgcctgga
gactgtggac
cgatataaat
cttctgeett

cttcaggagt

2734

aggccctggce
caccatcttt
taagcttgct
ctgcaggttt
gtagctgtac
aggttccaag
cctcacaggce
tcacctatga
gacaaaccaa
tcagggcttt
gctatatagt
ttttagaget
atgttagact
aatatatggt
atcacaaatt

aatgagaaca

Homo sapiens

caacggaggc
gagctgtaac
gagaagaggce
atgcgattgg
accccacagc
cagccctctt
gatggcggaa
ctccctacag
ctcttcccag
tgctgctgeg
ccaggcagcg

aattccccgt

tgcagagttt
ttacagggct
gagacaacct
cctagagagt
cttggattca
aagcatgact
taatgctcct
gatagagacc
cctgactgtt
tcaacagagc
tgggaagcca
gggtggccetg
agccaaaggt
taatcatttt
tgtgactcga

taaa

acggcccggce
aaccccactt
acgcggatgg
agaccgcgga
tcgecgetect
cctececccatce
ccctccagtce
tggtccctac
tcttaccgat
acagggactg
taaggtcttc

ttccttcaag

59
ggaggcgaat

ggggacccca
gcaggagttg
aaaagtacaa
gccctcaatg
gatccacaga
ctgttggctg
aatgggactt
gagccaggcg
acagctgctt
ctcttggctc
ttgcagccta
gaggaatttt
tggaatctag

acattatgat

ccgcgttaag
tcgattggtt
cgtcagacgc
ggcctacgtc
gcaagtgttc
aggggcagtg
cccttcagag
tctcgtgact
ctgtgtctgt
ctatcttctc
aagctgggtt

agttttcatg

cattcacttc
ttcttactta
gagctggggg
cttgcactcg
ctgcctctta
atatggagtt
gaaacacttg
ttggaatcca
cttccttaca
ctctcaccag
tgactgatga
atgagaaaag
ttgttcatta
ttgtctctct

agtaatacaa

gaggagggcg
gaagagctct
tatgcgactc
ggacccggag
tttctggtgt
cccacgtctt
gcgactgcaa
ccctecggecce
gacttgactc
catccgagga
tgtgtagaca

gattctaatg

aacattccaa

cttccccaag

actctgtgcet

ttttttcaag
ctataacttc
ccaggttcct
tcagaatgta
gaaagtttct
gcaacacttc
tcctagaagt
tataagttac
ctgcaaaggc
taatgaggta
gtggttttct

aataaatagc

cagaccgaag
cagccttctc
ctcccaccca
gccctgaatg
tcceccgatgg
tggagctgca
ctcgcccggce
ctggéaatag
ctggagcctg
cagttttctc
actctgttat

gaatcaggca

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1464

60

120

180

240

300

360

420

480

540

600

660

720



gttttgtgtc
tgcaaccaac
ccaaactcaa
caagtggtct
tgctgaaagc
caagaacctg
cttcacagtc
tcctgtaata
tgtagtttct
ttctgtcagt
cttcatcctt
aagtgggaat
ttactcaatg
agtgcagttt
cagccacttg
tgccatcttt
gcactgcagc
gatccaggta
agttcgattc
tttgécaact
acccaaaatg
aggagtattc
tggagttctc
tatgagaaac
cagagagcat
tattttagaa
ggccaccaga
cagcctttct
tcaggcacag
tcaggaatag

gctgttgatt

catgtgaaca
ttccaggcecc
tcaccaccat
gtaataagct
aatcctgcag
gctagtagct
ttaaaggttc
cttacctcac
caggtcacct
ttgggacaaa
cgcttcaggg
cctggctata
accctcttac
ggagtgaatg
cagcaggaga
ggtaatgctg
atttcagcta
ttgtgggcat
ctataccagt
cttgtgaact
gactggaaat
tctcaaaaat
aacctagaga
tctgaggcag
ttaggataat
aagcaataaa
tacacatgag
ggttatgtta
ttgggccaag
cttccctcetg

ttgtctggtt

actcaaactt
tggctgcaga
ctttttacag
tgctgagaca
gtttcctaga
gtaccttgga
caagaagcat
aggctaatgc
atgagataga
ccaacctgac
cttttcaaca
tagttgggaa
agagccaggg
caatatctgg
tttatcagac
acccagccca
taaactgtac
atgtaggtct
gccagtctat
ttgtggacat
ggccattcga
gctcagtctc
ctatgtgaag
ccacttatct
agaggaccta
aatattttat
gcccecctactt
cacctagctg
cagaaagaga
gactgtagag

cctttgccaa

60

aaactatttc
gtttggaggc
ggctggggac
acctgcagga
gagtaaaagt
ttcagccectce
gactgatcca
tcctectgttg
gaccaatggg
tgttgagcca
gagcacagct
gccactcttg
taatggaagt
atgcaagctc
tcttcatgga
gaaaggaggg
ttcctgetgt
cctgtccaac
acaggattct
tacccagaag
cttctttcce
tccecatccectt
aaaagaaaat
tggctaaata
actgaaggaa
tcatcatagc
ctcaagctgg
aatgtttaca
gaaacacttc
gagctaactg

catctgggca

cagaagcttc
gaatcattca
cccattctta
gttggagctg
acaacttgca
aatgctgcct
cagaatatgg
gctggaaaca
acttttggaa
ggcgcttect
gcttctctca
gctctgactg
tgctctgtta
aggttgaaga
aggcccagac
tggaccagga
ctcataccag
ccgcaagctc
cagcaagtta
ccacagcctc
ttcaaagtgg
atcctgtgcecc
aatcagattt
gaacctcacc
tccttgtata
tctctgettt
gaaggccaag
aggtctggat
tgctgtcacc
tttggaacag

caccctttgce

aaaaggtcaa
cttcaacatt
cttacttccc
ggggactctg
ctcgtttttt
cttactataa
agttccaggt
cttgtcagaa
tccagaaagt
tacagcaaca
ccagtcctag
atgatataag
aaagacatga
aggcagactg
cagagtatgt
tcctcaacag
tttccctgga
atgtatcagg
cagaagtatc
caaggggcca
cattcagcag
tcttactact
cagttttccc
tgctcatgac
tgaaaggagt
gggctctgca
agccttcctt
ccatcagccc
ttgaatgaac
aaaactgctg

ccagacacga

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



61

gtggggaaag cagttctttc tcctcagttt ccaaagtaaa tggggaatcc cagctttctt

ttctactagc aaatgaccct accatttatt tctgeetttt tcttecgtte attgtgagga

aaaataaaac tggttgagag ctttgttgta ctaa

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

33
631
DNA

<400> 33
gaggctgagg

ggccctgtga
agccccactg
gagaacccgg
tactccttcc
gcccagggtt
cgaccctaag
agcaaccact
cgctggggag
atgctgttgt
cttaataaac
<210>
<211>

<212>
<213>

34

DNA

<400> 34
ggaggactgt

ggaggattag
cagccactcg
ggtctgtacc
tccegcecace
gatttcggcg
tagactccac
ggactatttt
agaactctgt

ttgtgactcc

1085

Homo sapiens

tcggagtccce
ttccggaggt
tttacaggaa
tggtacccat
accggggcaa
tcacggtcgce
cccagggtct
ggccctaccg
gaagtgaccc
ttgaatgtta

tctaaaaatc

Homo sapiens

gaggaagcgg
ggtctgctcc
ctgcctttat
tccggecgceg
ttaccctgcece
gagaatttct
cagctgggta
gcccaggcaa
tggcactttc

ggaggceccee

gattttctcc
cccctttgaa
tccagagagt
aggttgcctg
cagccagcgc
agccatcttg
ggccttgaaa
tgggacttac
tttgtgtaac
catacttcta

cacttgtatt

gggaaggaag

acagaaggct
cccgagaagce
ctggctggta
ctgactctaa
ttctecgecett
agaatgggaa
aagcagggaa
cactgttcca

tttgaatcat

tgctgctgtg
ccatcgaagc
ttcaaggaaa
gccacggcgg
tctcagctca
ctgggtctgg
gctccgcaga
tcectcectet
tgtaaccgaa
tttgtgccac

t

taaatcgccg
tacctctgaa
ccctaacacc
ggccagccac
tctgcattta
agctactgag
gaagatcaga
tctatgagga
tctgtggect

cgaagccccec

gcccggacat
ctccagtcat
agttcgttcg
ccgccctcac
tgatgcgcac
ctgtcactgc
aatgattcca
cctttgagag
agttttttca

atctcccecctce

agtgacctaa
agagtcgggg
cctcgcecegtg
ctgggatggc
attcagtcct
gtcaaacctg
aaacctaaac
atatgaagac
aggcatggcg

catctttgag

ggcgactccce
tgaggggctg
caagacccgce
ctacggcctc
ccggatcgcece
tatgaagtct
aaacccaggg
gcccatgtgt
aaaatcctag

cactcccctg

ggaatcaggg
agggaatgcg
gtctgtacat
agcctagttce
tcttccggga
aaataggctg
tttggttgat
attcgtcggg
actctcggct

gggcttagec

2640

2700

2734

60

120

180

240

300

360

420

480

540

600

631

60

120

180

240

300

360

420

480

540

600



ccactgttta
atccggtggt
gcttccacca
agggcttcac
cctgagccca
ggccctacca
ggaagtgacc
gtttgaatgt
actct
<210>
<211>

<212>
<213>

35

DNA
<400> 35

tggtgcgtceg
tgtgctcagce
acgcgctggce
ggcgcggaca
gtgagccggt
accttatcaa
tagtcatttt
ctgttctttg
tgacatttgg
aaaaagtttg
atgtcactta
ttagcttatt
tcececatgec
ggaattcaaa
aaagtatgaa
ccaccaaata
taaactaagg
agatagaacg

aggttaaata

2593

cagcaatcca
acccataggt
gggcaacagc
cattgcagcc
gggtcttgaa
tgggacttac
cttcctgtaa

tacatatttc

Homo sapiens

cggcgtggtc
cggggagctg
ggagcgggag
gcggcecgaag
tggagatgac
catgggcttc
cttttgggtt
ccttgttatt
tagccatata
ccttgtttca
aaactaaact
caaaactctt
aaatcttaag
tcaagcaata
acaagctaaa
atctcatatt
taaatgataa
ttttctaaag

taactttttt

gagggtttca
ttcctgtgca
caatgttcac
atcttgctgg
aactctgcag
tctctectct
ccataactga

tatttgtgcce

ctccggecggce
ctgcggggeyg
gcggcaggga
gagagcgagc
tacaagaaaa
acaaggatgt
atgctgtggt
atttatgtgc
tgtaattgaa
aatcatgtgc
cttgatcata
gtttcactac
taacaccacc
tagttcttat
agtaagtttc
atttgggaaa
ttagcataca
gtcaaaaata

aaaatgtaac

62

aggaaaagtt
cggcggccgt
ggcttatgat
gtctagctgce
aaatcattcc
cctttgagag
aagatttttt

acatcttccc

tgtccgggge
gcgacggegg
ccgggtggga
aggatgttga
tgggaacact
attttggaga
tccttggect
aacagtaaaa
gaagttatat
tggctgtttt
acagggttga
tgtgatctct
agaaagtgaa
aaagagttcc
acttagaaaa
tatttggatt
ctaccttaat
atatatttat

atttggacct

ccttcgcaag
cctcaccaac
gcacacccag
caccgctatg
aaaacccagg
gtccctgtgt
caaaaatccc

tccactcccc

ggtaggagtt
ggaacgcgac
tccecggggceg
agactcacag
ttttggtgaa
acgaatagtg
gcaagcectt
catggccgaa
atttcacttt
gtaagtaaat
atatatattt
gtctccttta
cagggaaaat
aataaaacat
cttctcccca
tcaattgtcc
attgtgatga
tattactggg

agacctactt

acccgcgaga
ggcctctact
atcgccgccc
aagtctccac
agcaaccact
cgttggggga
agattctgtt

tgcttaataa

ggctgcggga
gaggacgggg
agcccgcggce
aaccacactg
ctgaacaaaa
gaaccagtaa
ggactagttg
ttgaattgtt
ttgacaaccg
ttatacatgg
tgaatataca
tacacctcta
aacaggacat
ttcagaagaa
ctcacactcc
ctacccagcc
aaatcagtaa
gaaagctccc

taatatatca

660

720

780

840

900

960

1020

1080

1085

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tttgaagttt
cctagttgac
ttttcctaga
ttcataacac
cacaaaaaat
tatctatatc
tagccaattt
ttattaaggt
atattctttg
aatctttaca
tcaagttaaa
taaaacatgt
aacctctgtg
acttagtttt
tattgcacat
ttgtacgata
agtataagtg
tttcaataga
atgctactgg
cagctctggt
actatttagt
aaattatata
tacatcaaat
ataaaatatt
aaactggtaa
<210>
<211>

<212>
<213>

36
3697
DNA

<400> 36

cagacaattt
tgcaccctat
gagacatttt
ttattctgag
ttgtatttta
agaaaggtac
tgataatctt
gtcttaattc
aaaatggaga
ctttcatctc
tttcagaaat
agagtgcttg
cattcttagt
ctaaaatcag
ttatataaat
ttgtgttttt
caagttgttt
tgtcatgaga
aaattttact
tccaccaéta
atactgtcag
aagaaataag
aatatttggc
ttcttttatg

ttt

Homo sapiens

tggtgctaat
ggtaatgcca
cagtgtattt
ttttgaaaca
ctgttgtttt
aatattaaca
tttctaaggc
agcattttca
atggctttag
aaagattata
tggggcagtc
ctatcccact
gtcttctcat
ataatcctaa
acagtccttt
attgcttttg
gaaaaggtgt
ttttgtatat
tttcctttge
cctaatgttg
tactgtacat
atattttgct
tttgatatgg

aaatatatta

63

tactttttgt
tattttcttg
ttttttagaa
atgtatttcc
caggaaaaaa
gtataaaacc
taaagtcaca
ggttttatat
tgatattttg
aaggaaaggg
aggcatttgt
tcataaagct
tctgaaacag
acaaaaatgt
taaaatttga
caatattttt
ttttattagt
ctacataaaa
aacacataaa
aaaacatttt
ctgcacactg
gttattcttt
gaaaaaacaa

gaatgcagat

gagtttttaa
tatctaacaa
atttataatt
tatcttgaca
atcagatcat
aaatgcttaa
tcagtaattg
tgaaatacgc
ggttttgtta
gggtagttaa
atctttggta
tttacccaat
aaaataagga
tagtcagggt
cttttaaaaa
atagtagcct
gcacaataga
tatcagtaca
tgatatgatg
taaagtaatt
gtgttaatag
ctacatatat
actttgccta

tatactaata

agtctcatag
gttgcatatt
ttatagttct
tggatttttt
ttttctttga
atttggaact
gctagccatg
atttctttaa
gagaacctaa
gatttagaat
gggcaacaag
cttatttcta
aaaacattta
cactaaaaag
acaaaagact
ttatgaactc
attgtgaggt
tttttttcta
tacaaaataa
tttaatacta
ggtatatatt
tattggtcag
tgtaatggaa

tcctgaaata

aggcaacctc cagccagtcc ctgggteggg cggatcctec cagaggtgge acaatggagc

gatctccagg agagggcccc agccccagec ccatggacca gecctctget cccteccgacce

ccactgacca gccccecgct gctcacgcaa agccagacce aggttctggg ggecaacctg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2593

60

120

180



ctggcectgg
. tggtgctgat
tcggectege
gagcagcgag
gtcatcgaga
ataagattgt
aaactgtggc
gagtggaact
gaaaagagca
tggaagtgaa
tgcgggtgat
tcttcatccg
tcccaggact
tgttgcccaa
gttccectcet
ccaaggacaa
gtttgggtac
gagagactta
tcgacaagga
tgttacaggc
acttgaggct
agtggaattg
acctggatcg
tacaactgtc
cagtgtggga
tgcaagtgaa
gcctgetgac
caaactccag
tatgcttccce
agagaggcag

ttgggactga

cgcggegggt
acctgtgtat
cctctacctg
gcagctactg
gctacctgcc
ggcccaggtc
tccggcectgtt
gggtgaaaag
gatcctgctg
gaaatatttt
actggagcca
acgcccgacc
tagctcactc
ccgattactg
gcccaggggc
atatgtgaag
ccagacattc
tgaggtgatg
tccagataaa
tagcgttctg
agaatggctg
gggagtctcc
ggcccaggat
aattcaggat
ggaagcgttc
ggatgattcc
tgccccagaa
actctatatg
cacggtgcct
cagtgtggat

gcatgtgctt

gaggccctgg
ttggcegggg
ggctggcgec
gacgacgagg
tgggtcagct
tggcccttcc
aggggatcta
ccattgcgceca
gacttgaaca
tgcaaagcag
ctcattgggg
ctagacatca
tctgacacca
gtgccccttg
attattcgaa
ggcctgattg
tgcagtcgtg
gtacacgagg
gatgactttc
gatgattggt
tcacttttgt
tctcgaccag
cttcctctga
gtgactcagg
cggttcttcc
agggccctga
ctcatcctgg
aaactagtca
ggttgtcctg
gccccaccte

cggatccatg

64
cggtgctgac

cagtgggact
gggtccgcga
agcagctcac
tcccagacgt
tgggccagta
acccccatct
tcattggagt
tcagctatgt
gagtcaaggg
accttccctt
actggacagg
tgatcatgga
tgcctgacct
ttcacctgct
agggcaagtc
tcattgatga
tcccagggcea
tgggcagaat
tccctctaca
cagatgcaga
atcccccgtce
agaaggggaa
agagcaaggc
tacaagaccc
ctttaggagc
accagtggtt
tgaggatcct
gtgcttggga
gaccctgtca

tattagaggc

ttcattcggg
cagcgtgggt
cgagaaagaa
tgcgaaaact
ggaaaaggct
tatggagaag
gcaaacattt
caaggttcac
aggtgatgtg
catgcagcta
cgtgggggcet
gatgaccaac
ctccattgct
tcaagatgtg
ggctgctcga
agacccatat
agaactcaac
ggagattgaa
gaagctggat
aggtgggcaa
gaaactggag
agctgccatc
caaggaaccc
tgtctacagt
tcaaagccag
actéacgctg
ccagctcagce
gtacttggat
cgtggacagt
cacgactcct

ccaggacctg

aggcggttgce
ttecgtgetcet
cggagccttc
ctctatatga
gaatggctca
cttctggctg
acatttacac
ccaggtcaga
cagattgatg
catggecgttt
gtgtcaatgt
ctgctggata
gccttecteg
gctcagttgce
gggctgagtt
gcacttgtgce
ccacagtggg
gtggaggtgt
gtagggaagg
ggccaagttc
caggttctac
ttagttgtct
aaccctatgg
accaactgcc
gagctcgatg
cctctggecc
agctctggtce
tcatcagaaa
gagaatcccc
gatagccagt

attgccaaag

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

1980

2040



accgtttctt
caggacgaag
tttttgaggt
aggacttgga
acagtggcectt
tgcgcctgga
tgaatagttt
atatggagcg
ctactctcac
ctgtctggga
tgcaggttcg
tcctcgtgge
aggtgctact
atagccacag
gaccccctca
gtccccttga
gtgaagaacg
gtgatcctcc
agaggaggac
gggaactccc
cctcctteat
cagacctttc
gctcctagga
catcaccgcc
cagccctttce
atgttccctt
gctgtttcct
gtatctgtgc
<210>
<211>

<212>
<213>

37
3727
DNA

ggggggactg
cttccggagce
gatcgtcaca
caaggatgat
ccttgatgag
gcgtctcacc
gatccagact
ggcagaggac
tgtgggagat
tgagagtgcc
gggtgagggc
tgaccagctc
gagagcacag
ctacagccac
catcacctcc

ggctccagcc

aaagctggtc

tgatccctat
ctcacagaag
cctggatgag
gtcaagagag
ccagggtgta
gctggcgagt
tcaatgtgat
acctaacagg
tactgcacdg
gctttgectg

ctggatctta

Homo sapiens

gtgaagggca
catgttgttc
tcagttccag
tttctgggca
tggctgaccc
ccccgtcecca
cagaagagtg
ctceccgetge
agttctcata
tcctttctca
actggcgtgc
tgcttggacc
ctagggatcc
agctcctcat
tcagccccag
gggcctctgg
agcattgttc
gtgtcactgt
aagaggaccc
gcccagagac
cgtgagctge
gcccggtggt
cccagcctga
gagcctaaag
cccatattcg
cctttatcct
cacattgttc

cattaaacat

65

agtcagaccc
gggaagatct
gccaagagct
ggtgtaaagt
tggaggatgt
ctgctgctga
cggagctggce
gaaaaggcac
aéaccaagac
tcaggaaacc
tgggctcatt
gctggtttac
tggtgtccca
cgctgagtga
agctccggca
gccaggtgaa
atggttgccg
tgctactgcc
tgagtcctga
gaaagctgga
tggggaaggt
atgacctgat
ctgctctgtc
ctagggtcca
ggcctttgcc
tctgggeccce
tcccttecte

catactc

ctatgtcaaa
caatcccege
agaggttgaa
gcgtctcecacce
cccatctggce
gttagaggag
tgcggccectg
caagcacctc
tatttcgcaa
acacactgag
atccctgcece
actcagcagt
gcactcggga
agaaccagag
gcgcctaaca
actgactctg
gtcccttcga
agacaagaac
atttaatgaa
tgtctctgtc
gcagctggac
ggacaacaag
ttcctgectt
agggcagagce
tgaccaaaga

tggggcgggy

ccaactcctc

ctaaagttgg
tggaatgagg
gtctttgaca
acagtcttaa
cgcctgcact
gtgctgcagg
ctatccatct
agcccttatg
acttcagccc
agcctagagt
ctctcagagc

ggtcaggggc

gtggaagctc

ctctcggggg
catgttgaca
tggtactaca
cagaatggac
cgaggcacca
cggtttgagt
aagtctaatt
ctagctgaga
gacaagggca
cgtctcgcetce
ctgtgccctt
gaagaaccgt
acctgagctg

agggccttct

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3697



<400> 37
aggcaacctc

gatctccagg
ccactgacca
ctggccctgg
tggtgctgat
tcggecectegce
gagcagcgag
gtcatcgaga
ataagattgt
aaactgtggc
gagtggaact
gaaaagagca
tggaagtgaa
tgcgggtgat
tcttcatccg
tcccaggact
tgttgcccaa
gttcccctct
ccaaggacaa
gtttgggtac
gagagactta
tcgacaagga
tgttacaggc
acttgaggct
agtggaattg
acctggatcg
agaaggggaa
agagcaaggc
tacaagaccc
ctttaggagc

accagtggtt

cagccagtcc
agagggcccce
gccccecegcet
cgcggcegggt
acctgtgtat
cctctacctg
gcagctactg
gctacctgcce
ggcccaggtc
tceggetgtt
gggtgaaaag
gatcctgcetg
gaaatatttt
actggagcca
acgcccgacce
tagctcactc
ccgattactg
gcccaggggce
atatgtgaag
ccagacattc
tgaggtgatg
tccagataaa
tagcgttctg
agaatggctg
gggagtctcc
ggcccaggat
caaggaaccc
tgtctacagt
tcaaagccag
actgacgctg

ccagctcagc

ctgggtcggg
agccccagcec
gctcacgcaa
gaggccctgg
ttggcegggg
ggctggcgcee
gacgacgagg
tgggtcagct
tggcccttcce
aggggatcta
ccattgcgca
gacttgaéca
tgcaaagcag
ctcattgggg
ctagacatca
tctgacacca
gtgccccttg
attattcgaa
ggcctgattg
tgcagtcgtg
gtacacgagg
gatgactttc
gatgattggt
tcacttttgt
tctcgaccag
cttcctatgg
aaccctatgg
accaactgcc
gagctcgatg
cctctggecec

agctctggtce

66

cggatcctcc
ccatggacca
agccagaccc
cggtgctgac
cagtgggact
gggtccgega
agcagctcac
tcccagacgt
tgggccagta
acccccatct
tcattggagt
tcagctatgt
gagtcaaggg
accttccecctt
actggacagg
tgatcatgga
tgcctgacct
ttcacctgct
agggcaagtc
tcattgatga
tcccagggcea
tgggcagaat
tccctctaca
cagatgcaga
atcccceccegtce
tgacctctga
tacaactgtc
cagtgtggga
tgcaagtgaa
gcctgctgac

caaactccag

cagaggtggc
gccctectget
aggttctggg
ttcattcggg
cagcgtgggt
cgagaaagaa
tgcgaaaact
ggaaaaggct
tatggagaag
gcaaacattt
caaggttcac
aggtgatgtg
catgcagcta
cgtgggggcet
gatgaccaac
ctccattgcet
tcaagatgtg
ggctgctcga
agacccatat
agaactcaac
ggagattgaa
gaagctggat
aggtgggcaa
gaaactggag
agctgccatc
attgtaccca
aattcaggat
ggaagcgttc
ggatgattcc
tgccccagaa

actctatatg

acaatggagc

ccctcececgacce

ggccaacctgA

aggcggttgce
ttcgtgctct
cggagccttc
ctctatatga
gaatggctca
cttctggectg
acatttacac
ccaggtcaga
cagattgatg
catggcgttt
gtgtcaatgt
ctgctggata
gccttecteg
gctcagttgce
gggctgagtt
gcacttgtgc
ccacagtggg
gtggaggtgt
gtagggaagg
ggccaagttce
caggttctac
ttagttgtct
ccacagctga
gtgactcagg
cggttcttcc
agggccctga
ctcatcctgg

aaactagtca

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



tgaggatcct
gtgcttggga
gaccctgtca
tattagaggc
agtcagaccc
gggaagatct
gccaagagct
ggtgtaaagt
tggaggatgt
ctgctgctga
cggagctggce
gaaaaggcac
aaaccaagac
" tcaggaaacc
tgggctcatt

gctggtttac
tggtgtccca
cgctgagtga
agctccggca
gccaggtgaa
atggttgccg
tgctactgcc
tgagtcctga
gaaagctgga
tggggaaggt
atgacctgat
ctgctctgtce
ctagggtcca
ggcctttgece
tctgggcccec

tceccttecte

gtacttggat
cgtggacagt
cacgactcct
ccaggacctg
ctatgtcaaa
caatccccecge
agaggttgaa
gcgtctcacc
cccatctggce
gttagaggag
tgcggcecctg
caagcacctc
tatttcgcaa
acacactgag
atccctgcecce
actcagcagt
gcactcggga
agaaccagag
gcgcctaaca
actgactctg
gtcccttcga
agacaagaac
atttaatgaa
tgtctetgtce
gcagctggac
ggacaacaag
ttcctgectt
agggcagagc
tgaccaaaga
tggggcgggy

ccaactcctc

tcatcagaaa
gagaatcccc
gatagccagt
attgccaaag
ctaaagttgg
tggaatgagg
gtctttgaca
acagtcttaa

cgcctgcact

gtgctgcagg

ctatccatct
agcccttatg
acttcagccc
agcctagagt
ctctcagagc
ggtcaggggc
gtggaagctc
ctctcggggg
catgttgaca
tggtactaca
cagaatggac
cgaggcacca
cggtttgagt
aagtctaatt
ctagctgaga
gacaagggca
cgtctcgete
ctgtgccecctt
gaagaaccgt
acctgagctg

agggccttct

67

tatgcttccce
agagaggcag
ttgggactga
accgtttett
caggacgaag
tttttgaggt
aggacttgga
acagtggctt
tgcgectgga
tgaatagttt
atatggagcg
ctactctcac
ctgtctggga
tgcaggttcg
tcectcgtgge
aggtgctact
atagccacag
gaccccctca
gtccccttga
gtgaagaacg
gtgatcctcc
agaggaggac
gggaactccc
cctectteat
cagacctttc
gctcctagga
catcaccgcce
cagccctttc
atgttccctt
gctgtttect

gtatctgtgc

cacggtgcct
cagtgtggat
gcatgtgctt
ggggggactg
cttccggage
gatcgtcaca
caaggatgat
ccttgatgag
gcgtctcacc
gatccagact
ggcagaggac
tgtgggagat
tgagagtgcc
gggtgagggc
tgaccagctc
gagagcacag
ctacagccac
catcacctcc
ggctccagcce
aaagctggtc
tgatccctat
ctcacagaag
cctggatgag
gtcaagagag
ccagggtgta
gctggegagt
tcaatgtgat
acctaacagg
tactgcacgg
gctttgcectg

ctggatctta

ggttgtcctg
gccccacctce
cggatccatg
gtgaagggca
catgttgttc
tcagttccag
tttctgggca
tggctgaccc
cccegtceeca
cagaagagtg
ctccecgetge
agttctcata
tcctttctca
actggcgtgce
tgcttggacc
ctagggatcc
agctcct;at
tcagccccag
gggcctctgg
agcattgttc
gtgtcactgt
aagaggaccc
gcccagagac
cgtgagctgc
gccecggtggt
cccagcctga
gagcctaaag
cccatattcg
cctttatcct
cacattgttc

cattaaacat

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



catactc

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

38
4171
DNA

<400> 38

caacctccag
ctccaggaga
ctgaccagcc
gccectggege
tgctgatacc
gcctcgecect
cagcgaggca
atcgagagct
agattgtggc
ctgtggctcc
tggaactggg
aagagcagat
aagtgaagaa
gggtgatact
tcatccgacg
caggacttag
tgcccaaccg
cceccectetgece
aggacaaata
tgggtaccca
agacttatga
aca;ggatcc
tacaggctag
tgaggctaga
ggaattgggg

tggatcgggce

aactgtcaat

Homo sapiens

ccagtccctg
gggccccagce
cccecgcectget
ggcgggtgag
tgtgtatttg
ctacctgggc
gctactggac
acctgcctgg
ccaggtctgg
ggctgttagg
tgaaaagcéa
cctgctggac
atatttﬁfgc
ggagccactc
cccgacccta
ctcactctct
attactggtg
caggggcatt
tgtgaagggc
gacattctgc
ggtgatggta
agataaagat
cgttctggat
atggctgtca
agtctcctct
ccaggatctt

tcaggatgtg

ggtcgggegg

cccagcccca
cacgcaaagc
gcectggegg
gccggggcag
tggcgeeggg
gacgaggagc
gtcagcttcc
ccctteectgg
ggatctaacc
ttgcgcatca
ttgaacatca
aaagcaggag
attggggacc
gacatcaact
gacaccatga
ccececttgtge
attcgaattc
ctgattgaég
agtcgtgtca
cacgaggtcc
gactttctgg
gattggttcc
cttttgtcag
cgaccagatc
cctctgaaga

actcaggaga

68

atcctcccag
tggaccagcc
cagacccagg
tgctgacttc
tgggactcag
tccgecgacga
agctcactgc
cagacgtgga
gccagtatat
cccatctgceca
ttggagtcaa
gctatgtagg
tcaagggcat
ttcccttegt
ggacagggat
tcatggactc
ctgaccttca
acctgctggce
gcaagtcaga
ttgatgéaga
cagggcagga
gcagaatgaa
ctctacaagg
atgcagagaa
cccegtecage
aggggaacaa

gcaaggctgt

aggtggcaca
ctctgctccce
ttctgggggc
attcgggagg
cgtgggtttc
gaaagaacgg
gaaaactctc
aaaggctgaa
ggagaagctt
aacatttaca
ggttcaccca
tgatgtgcag
gcagctacat
gggggctgtg
gaccaacctg
cattgctgcc
agatgtggcect
tgctcgaggg
cccatatgca
actcaaccca
gattgaagtg
gctggatgta
tgggcaaggce
actggagcag
tgccatctta
ggaacccaac

ctacagtacc

atggagcgat
tccgacccca
caacctgctg
cggttgetgg
gtgctcttcg
agccttcgag
tatatgagtc
tggctcaata
ctggctgaaa
tttacacgag
ggtcagagaa
attgatgtgg
ggcgttttge
tcaatgttct
ctggatatcc
ttcctecgtgt
cagttgcgtt
ctgagttcca
cttgtgecgtt
cagtggggag
gaggtgttcg
gggaaggtgt
caagttcact
gttctacagt
gttgtctacc
cctatggtac

aactgcccag

3727

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



tgtgggagga
aagtgaagga
tgctgactgce
actccagact
gcttcecccac
gaggcagcag
ggactgagca
gtttcttggg
gacgaagctt
ttgaggtgat
acttggacaa
gtggcttcct
gcctggagceg
atagtttgat
tggagcgggce
ctctcactgt
tctgggatga
aggttcgggg
tcgtggctga
tgctactgag
gccacagcta
cccctcacat
cccttgaggce
aagaacgaaa
atcctcctga
ggaggacctc
aactccccct
ccttcatgtc
acctttccca
cctaggagct

caccgcctca

agcgttccgg
tgattccagg
cccagaactc
ctatatgaaa
ggtgcctggt
tgtggatgcc
tgtgcttcgg
gggactggtg
ccggagccat
cgtcacatca
ggatgatttt
tgatgagtgg
tctcaccccce
ccagactcaé
agaggacctc
gggagatagt
gagtgcctcc
tgagggcact
ccagctctgc
agcacagcta
cagccacagc
cacctcctca
tccagccggg
gctggtcagce
tccctatgtg
acagaagaag
ggatgaggcc
aagagagcgt
gggtgtagce
ggcgagtccce

atgtgatgag

ttcttectac
gccctgactt
atcctggacc
ctagtcatga
tgtcctggtg
ccacctcgac
atccatgtat
aagggcaagt
gttgttcggg
gttccaggcc
ctgggcaggt
ctgaccctgg
cgtcccactg
aagagtgcgg
ccgctgcgaa
tctcataaaa
tttctcatca
ggcgtgctgg
ttggaccgcet
gggatcctgg
tcctecatcege
gccccagagce
cctctgggcecce
attgttcatg
tcactgttgce
aggaccctga
cagagacgaa
gagctgctgg
cggtggtatg
agcctgactg

cctaaagcta

69

aagaccctca
taggagcact
agtggttcca
ggatcctgta
cttgggacgt
cctgtcacac
tagaggccca
cagaccccta
aagatctcaa
aagagctaga
gtaaagtgcg
aggatgtccc
ctgctgagtt
agctggctgc
aaggcaccaa
ccaagactat
ggaaaccaca
gctcattatc
ggtttacact
tgtcccagceca
tgagtgaaga
tccggcagcg
aggtgaaact
gttgccggtc
tactgccaga
gtcctgaatt
agctggatgt
ggaaggtgca
acctgatgga

ctctgtcttce

gggtccaagg

aagccaggag
gacgctgcect
gctcagcagc
cttggattca
ggacagtgag
gactcctgat
ggacctgatt
tgtcaaacta
tccecegetgg
ggttgaagtc
tctcaccaca
atctggccgce
agaggaggtg
ggccctgcta
gcacctcagc
ttcgcaaact
cactgagagﬁ
cctgccectce
cagcagtggt
ctcgggagtg
accagagctc
cctaacacat
gactctgtgg
ccttcgacag
caagaaccga
taatgaacgg
ctctgtcaag
gctggaccta
caacaaggac
ctgccttegt

gcagagcctg

ctcgatgtgce
ctggccecgec
tctggtccaa
tcagaaatat
aatccccaga
agccagtttg
gccaaagacc
aagttggcag
aatgaggttt
tttgacaagg
gtcttaaaca
ctgcacttgc
ctgcaggtga
tccatctata
ccttatgcta
tcagcccctg
ctagagttgc
tcagagctcc
caggggcagg
gaagctcata
tcggggggac
gttgacagtc
tactacagtg
aatggacgtg
ggcaccaaga
tttgagtggg
tctaattcct
gctgagacag
aagggcagct
ctcgctccat

tgccecttcag

1680

1740

1800

1860

1920

13980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



70

ccctttcacc taacaggccc atattcggge ctttgecctga ccaaagagaa gaaccgtatg 3540
ttcectttac tgcacggecct ttatccttcect gggccecctgg ggcggggacce tgagctgget 3600
gtttectget ttgcctgcac attgttctcce cttcctcececca actcctcagg gecttcectgta 3660
tctgtgcctg gccagtggca gcactagcag tggtattagce ttatgccaaa tacagcectttg 3720
gaaggatctt tttttcttta actagatggt caccttcttc cctaccacac atgggtggga 3780
aggtggacag gctaacctct ccagctgtga gcctcttaga ctactgcatg tagcaaatgt 3840
tcagcagctc aggcccccat gtccagttct gtccccactg tcctcaaccc tgtcctgaaa 3900
attctactgc tttgatggct ggggccagtc tcttgtcact ttggaaactg aggacgcecgtg 3960
gattctactc aagcctccaa gtagtggcat atcagtcttg gagctcctag ctggtgatac 4020
ggagagggct ttggaggact tgggacagca gggccaattt ttttgcccaa gtgecctagge 4080
tgctaactca ctgactagaa cttaatctgg tactttacag ttttgcacca actctgccaa 4140
gccactggat cttacattaa acatcatact c 4171
<210> 39
<211> 21
<212> DNA
<213> Homo sapiens
<400> 39
ttgaacttgt tgaccagatt a 21
<210> 40
<211> 21
<212> DNA
<213> Homo sapiens
<400> 40
ttgcgtgaat gttgttcttg a 21
<210> 41
<211> 21
<212> DNA
<213> Homo sapiens
<400> 41
tgcatccgtc cagtttatta a 21
<210> " 42
<211> 21
<212> DNA
<213> Homo sapiens
<400> 42

21

aagcctatag ttagacaacc a

<210> 43



<211> 21
<212> DNA
<213> Homo sapiens

<400> 43
tggctcgaaa taatacgtgt a

<210> 44
<211> 21
<212> DNA

<213> Homo sapiens

<400> 44
ttggaactat accaagaacg a

<210> 45
<211> 21
<212> DNA

<213> Homo sapiens

<400> 45
ttggctctga ctgatgatat a

<210> 46
<211> 21
<212> DNA

<213> Homo sapiens

<400> 46
aacccgcaag ctcatgtatc a

<210> 47
<211> 21
<212> DNA

<213> Homo sapiens

<400> 47
caggattctc agcaagttac a

<210> 48
<211> 21
<212> DNA

<213> Homo sapiens

<400> 48
cacggcggcc gccctcacct a

<210> 49
<211> 21
<212> DNA

<213> Homo sapiens

<400> 49
ctccgcagaa atgattccaa a

71

21

21

21

21

21

21

21



<210> 50

<211> 21

<212> DNA

<213> Homo sapiens

<400> 50
atcctagatg ctgttgtttg a

<210> 51
<211> 21
<212> DNA

<213> Homo sapiens

<400> 51
ttggacctag acctacttta a

<210> 52
<211> 21
<212> DNA

<213> Homo sapiens

<400> 52
cccagcctaa actaaggtaa a

<210> 53
<211> 21
<212> DNA

<213> Homo sapiens

<400> 53
aacgaatagt ggaaccagta a

<210> 54
<211> 21
<212> DNA

<213> Homo sapiens

<400> 54
gtgggagata gttctcataa a

<210> 55
<211> 21
<212> DNA

<213> Homo sapiens

<400> 55
acgcccgacc ctagacatca a

21

21

21

21

21

21



