<110>
<120>
<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<400>

Met Ala

Arg Gly

Ala Arg

Tyr Phe

50

Gly Glu
65

Tyr Cys

Thr Ile
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Homo

Lys

Pro

Ala

35

Asn

Glu

Lys

Arg

sapiens

Arg

Ala

20

Arg

Leu

Ala

Leu

Gly
100

Leu

Pro

Glu

Ala

Pro

Val

85

Gln

Cys

Leu

Glu

Glu

Ala

70

Gly

Tyr

Ala

Leu

Ala

Gly

55

Arg

Gly

Cys

Gly

Leu

Gly

40

Ala

Gly

Pro

Asp

Ser

Val

25

Gly

Arg

Ser

Val

Ile
105

Ala

10

Gly

Gly

Ile

Pro

Ala

90

Cys

Leu

Leu

Phe

Ala

Arg

75

Gly

Thr

Cys

Ala

Ser

Ala

60

Pro

Gly

Ala

Val

Leu

Leu

45

Ser

Thr

Asp

Ala

Arg

Leu

30

His

Ala

Glu

Pro

Asn
110

Gly

15

Gly

Pro

Thr

Asp

Asn

95

Ser

Pro

Ala

Pro

Cys

Leu

80

Gln

Asn



Lys

Gln

Thr

145

Phe

Asp

Arg

Arg

Leu

225

Ala

Thr

Leu

Tyr

His
305

Ala

Ser

130

Leu

Ala

Phe

Asp

Asp

210

Glu

Met

Asn

Met

Ser

290

Ala

His

115

Pro

Asp

Asn

Gly

Cys

195

Asp

Asn

Asn

Val

Gly

275

Ile

Asp

Pro

Pro

Leu

Ser

Arg

180

Leu

Ala

Gly

Phe

Arg

260

Lys

Lys

Ala

Ala

Leu

Gly

Pro

165

Thr

Glu

Ala

Glu

Ser

245

Leu

Ala

Asp

Cys

Ser

Ser

Gln

150

Arg

Tyr

Arg

Ile

Ile

230

Tyr

Arg

Leu

Ile

Asp
310

Asn

Arg

135

Val

Pro

Gln

Phe

Cys

215

Val

Ser

Phe

Arg

Ser

295

Ala

Ala

120

Gly

Phe

Asp

Pro

Gly

200

Thr

Val

Pro

Leu

Asp

280

Ile

Lys

Ile

Leu

His

Leu

Trp

185

Pro

Thr

Ser

Leu

Arg

265

Pro

Gly

Asp

Asp

Glu

Val

Trp

170

Gln

Gln

Glu

Leu

Leu

250

Thr

Thr

Gly

Pro

Gly

Tyr

Ala

155

Val

Phe

Thr

Tyr

Val

235

Arg

Asn

Val

Arg

Thr
315

Thr

Asn

140

Tyr

Leu

Phe

Leu

Ser

220

Asn

Glu

Thr

Thr

Cys

300

Asp

Glu

125

Glu

Val

Glu

Ala

Glu

205

Arg

Gly

Phe

Leu

Arg

285

Val

Pro

Arg

Val

Leu

Arg

Ser

190

Arg

Ile

Arg

Thr

Leu

270

Arg

Cys

Phe

Trp

Asn

Ile

Ser

175

Ser

Ile

Val

Pro

Lys

255

Gly

Tyr

His

Arg

Trp

Val

Lys

160

Met

Lys

Thr

Pro

Gly

240

Ala

His

Tyr

Gly

Leu
320



Gln

Cys

Ala

Tyr

Gly

385

Thr

Asn

Ser

Cys

Phe

465

Thr

Ser

Cys

Pro

Asn

Tyr

370

Thr

Gly

His

Asp

Arg

450

Thr

Arg

Ala

Thr

Gly

Glu

355

Asp

Tyr

Val

Pro

Phe

435

Pro

Gly

Glu

Ala

Cys

Phe

340

Cys

Pro

Gln

Asn

Leu

420

Thr

Asn

Phe

Gln

Gly
500

Gln

325

Asn

Gln

Glu

Gly

Cys

405

Asp

Asp

Phe

Pro

Val

485

Thr

His

Gln

Ser

Val

Gly

390

Glu

Ser

Gly

Ser

Ser

470

Leu

Gln

Asn

Gln

Cys

Asp

375

Gly

Arg

Pro

Thr

Gly

455

Cys

Pro

Gly

Thr

Pro

Asn

360

Arg

Val

Cys

His

Cys

440

Glu

Tyr

Ala

Asn

Cys

Trp

345

Cys

Arg

Leu

Val

425

Glu

Arg

Pro

Gly

Ala
505

Gly

330

Lys

Tyr

Arg

Ile

Pro

410

Cys

Asp

Cys

Thr

Gln

490

Cys

Gly

Pro

Gly

Ala

Asp

395

Gly

Arg

Leu

Asp

Pro

475

Ile

Arg

Thr

Ala

His

Ser

380

Cys

Phe

Arg

Thr

Val

460

Ser

Val

Lys

Cys

Thr

Ala

365

Gln

Gln

Tyr

Cys

Gly

445

Cys

Ser

Asn

Asp

Asp

Ala

350

Thr

Ser

His

Arg

Asn

430

Arg

Ala

Ser

Cys

Pro
510

Arg

335

Asn

Asp

Leu

His

Ser

415

Cys

Cys

Glu

Asn

Asp

495

Arg

Cys

Ser

Cys

Asp

Thr

400

Pro

Glu

Tyr

Gly

Asp

480

Cys

Val



Gly

Cys

Ser

545

Arg

Gly

Gly

Pro

Gly

625

Asp

Thr

Ser

Cys

Leu
705

Arg

Ala

530

Pro

Cys

Tyr

Thr

Glu

610

Phe

Gln

Gly

Cys

Asp

690

Arg

Cys

515

Pro

Gly

Arg

Phe

Leu

595

Phe

Pro

Leu

Thr

Val

675

Pro

Cys

Leu

Gly

Val

Val

His

580

Pro

Ala

Asn

Cys

Ala

660

Pro

Arg

Asp

Cys

Phe

Ala

Gly

565

Phe

Glu

Gly

Cys

Gly

645

Cys

Cys

Ser

Thr

Lys

Tyr

Asp

550

Phe

Pro

Gly

Pro

Gln

630

Ala

Gln

His

Gly

Cys
710

Pro

Gly

535

Asp

Glu

Leu

Cys

His

615

Ala

Gly

Glu

Cys

Gln

695

Val

Asn

520

Pro

Arg

Gly

Cys

Asp

600

Cys

Cys

Gly

Cys

Ser

680

Cys

Pro

Phe

Gly

Cys

Ala

Gln

585

Glu

Asp

Thr

Leu

Ser

665

Ala

Ser

Gly

Gln

Cys

Asp

Thr

570

Leu

Ala

Arg

Cys

Cys

650

Pro

Glu

Cys

Ala

Gly

Gln

Pro

555

Cys

Cys

Gly

Cys

Asp

635

Arg

Gly

Gly

Arg

Tyr
715

Thr

Pro

540

Asp

Asp

Gly

Arg

Arg

620

Pro

Cys

Phe

Ser

Pro

700

Asn

His

525

Cys

Thr

Arg

Cys

Cys

605

Pro

Arg

Arg

His

Leu

685

Arg

Phe

Cys

Gln

Gly

Cys

Ser

590

Leu

Gly

Gly

Pro

Gly

670

His

Val

Pro

Glu

Cys

Gln

Ala

575

Pro

Cys

Tyr

Ala

Gly

655

Phe

Ala

Thr

Tyr

Leu

Ser

Cys

560

Pro

Ala

Gln

His

Leu

640

Tyr

Pro

Ala

Gly

Cys
720



Glu

Leu

Pro

Asn

Gly

785

Pro

Gly

Ile

Arg

Asp

865

Ala

Glu

Ala

Pro

Ser

Pro

770

Gly

His

Leu

Gly

Cys

850

His

Ala

Phe

Gly

Glu

Cys

755

Glu

Val

Val

Asp

Gly

835

Arg

Tyr

Thr

Glu

Ser

Ala

740

Asp

Gly

Ala

Cys

Gln

820

Ala

Pro

Leu

Pro

Asn
900

Cys

725

Gln

Arg

Cys

Glu

Gly

805

Ala

Leu

Asn

Pro

Glu

885

Phe

His

Val

Cys

Thr

Cys

790

Gln

Asp

Gly

Thr

Asp

870

Gly

Ser

Pro

Pro

Lys

Arg

775

Gln

Ala

Tyr

Gln

Gln

855

Leu

His

Trp

Ala

Cys

Pro

760

Cys

Pro

Cys

Phe

Ser

840

Gly

His

Ala

Arg

Gly

Met

745

Gly

Ser

Gly

Ala

Gly

825

Cys

Pro

His

Val

Gly
905

Leu

730

Cys

Phe

Cys

Thr

Ser

810

Cys

Glu

Thr

Leu

Arg

890

Tyr

Ala

Arg

Trp

Asp

Gly

795

Cys

Arg

Pro

Cys

Arg

875

Phe

Ala

Pro

Ala

Gly

Leu

780

Gln

Lys

Ser

Arg

Ser

860

Leu

Gly

Gln

Val

His

Leu

765

Arg

Cys

Asp

Cys

Thr

845

Glu

Glu

Phe

Met

Asp

Val

750

Ser

Gly

Phe

Gly

Arg

830

Gly

Pro

Leu

Asn

Ala
910

Pro

735

Glu

Pro

Thr

Cys

Phe

815

Cys

Val

Ala

Glu

Pro

895

Pro

Ala

Gly

Ser

Leu

Lys

800

Phe

Asp

Cys

Arg

Glu

880

Leu

Val



Gln Pro Arg Ile Val Ala Arg Leu Asn Leu Thr Ser Pro Asp Leu Phe
915 920 925

Trp Leu Val Phe Arg Tyr Val Asn Arg Gly Ala Met Ser Val Ser Gly
930 935 940

Arg Val Ser Val Arg Glu Glu Gly Arg Ser Ala Thr Cys Ala Asn Cys
945 950 955 960

Thr Ala Gln Ser Gln Pro Val Ala Phe Pro Pro Ser Thr Glu Pro Ala
965 970 975

Phe Ile Thr Val Pro Gln Arg Gly Phe Gly Glu Pro Phe Val Leu Asn
980 985 990

Pro Gly Thr Trp Ala Leu Arg Val Glu Ala Glu Gly Val Leu Leu Asp
995 1000 1005

Tyr Val Val Leu Leu Pro Ser Ala Tyr Tyr Glu Ala Ala Leu Leu
1010 1015 1020

Gln Leu Arg Val Thr Glu Ala Cys Thr Tyr Arg Pro Ser Ala Gln
1025 1030 1035

Gln Ser Gly Asp Asn Cys Leu Leu Tyr Thr His Leu Pro Leu Asp
1040 1045 1050

Gly Phe Pro Ser Ala Ala Gly Leu Glu Ala Leu Cys Arg Gln Asp
1055 1060 1065

Asn Ser Leu Pro Arg Pro Cys Pro Thr Glu Gln Leu Ser Pro Ser
1070 1075 1080

His Pro Pro Leu Ile Thr Cys Thr Gly Ser Asp Val Asp Val Gln
1085 1090 1095

Leu Gln Val Ala Val Pro Gln Pro Gly Arg Tyr Ala Leu Val Val
1100 1105 1110



Glu

His

Pro

Gln

Arg

Leu

Val

Ala

Leu

Thr

Arg

Leu

Tyr
1115

Thr
1130

Cys
1145

Asp
1160

Leu
1175

Val
1190

Ser
1205

Cys
1220

Arg
1235

His
1250

Pro
1265

Leu
1280

Ala

Pro

Leu

His

Thr

Pro

Cys

Leu

Asp

Ala

Arg

Arg

Asn

Gln

Tyr

Leu

Ala

Ile

Ile

Pro

Cys

Gln

Pro

Glu

Glu

Arg

Ser

Ala

Glu

Glu

Ser

Ser

Gln

Asp

Pro

Pro

Asp

Ala

Thr

Val

Gln

Glu

Ser

Arg

Val

Leu

Thr

Gln

Ala
1120

Pro
1135

Leu
1150

Phe
1165

Ala
1180

Phe
1195

His
1210

Phe
1225

Ile
1240

Thr
1255

Ala
1270

Ala
1285

Arg

Gln

Cys

His

Arg

Ser

Gly

Pro

Pro

Pro

Val

Thr

Gln

Gln

Arg

Leu

Phe

Pro

Ala

Lys

Leu

Ala

Asp

Val

Glu

Gly

Gly

Asp

Phe

Glu

Phe

Pro

Pro

Met

Pro

Val

Val

Leu

Thr

Ser

Leu

Phe

Gly

Pro

Pro

Ser

Asp

Phe

Gly
1125

Leu
1140

Ala
1155

Glu
1170

His
1185

Val
1200

Pro
1215

Gln
1230

Gly
1245

Pro
1260

Ala
1275

Thr
1290

Val

Ser

Arg

Ala

Gly

Glu

Asn

Pro

Leu

Ala

Glu

Thr

Ala

Leu

Asp

Ser

Val

Pro

Ser

Ile

Pro

Gly

Pro

His

Val

His

Thr

Val

Thr

Arg

Ala

Ile

Leu

Pro

Thr

Val



Pro

Ala

Val

Gly

Val

Arg

Tyr

Asp

Ser

Leu

Gly

Cys

Gly

Thr
1295

His
1310

Trp
1325

Cys
1340

Thr
1355

Trp
1370

Ser
1385

Phe
1400

Ser
1415

Phe
1430

Ala
1445

His
1460

Tyr
1475

Leu

Pro

Gln

Arg

His

Leu

Phe

Ile

Ser

Tyr

Thr

Ala

Trp

Gly

Thr

Gly

Thr

Ser

Trp

Gly

Ser

Ser

Asn

Gly

His

Gly

Arg

Phe

His

Leu

Glu

Leu

Tyr

His

Leu

Asn

Pro

Val

Phe

Tyr

Pro

Ala

Val

Leu

Asp

Leu

Cys

Phe

Gly

Thr

Ile

Pro

Ala
1300

Val
1315

Asn
1330

Val
1345

Thr
1360

Tyr
1375

Arg
1390

Ala
1405

Cys
1420

Ala
1435

Cys
1450

Gly
1465

Asn
1480

Phe

Glu

Ala

Cys

Val

Val

Glu

Ala

Arg

Arg

Glu

Arg

Cys

Leu

Val

Ser

Glu

Thr

Leu

Glu

Gln

Asn

Pro

Pro

Asp

Arg

Leu

Leu

Phe

Gly

Val

Val

Pro

Gly

Ala

Cys

Phe

Cys

Pro

His

Ile

Cys

Gln

Arg

Val

Leu

Tyr

Ala

Gly

Gly

Ser

Cys

Gly
1305

Asn
1320

Pro
1335

Ala
1350

Val
1365

Pro
1380

Asp
1395

His
1410

Ala
1425

Cys
1440

Gly
1455

Arg
1470

Asp
1485

Tyr

Ala

His

Leu

Pro

Glu

Lys

Ile

Ser

His

Gln

Cys

Cys

Gln

Gly

Gly

Leu

Lys

Asn

Ser

Ser

Leu

Glu

Cys

Ala

Gly

Pro

Arg

Tyr

Asp

Gly

Val

Tyr

Pro

Ser

Val

Pro

Thr

Ala



Arg

Thr

Cys

Gly

Gln

Cys

Cys

Gly

Gln

Gly

Ser

Val

Leu
1490

Ile
1505

His
1520

Ile
1535

Cys
1550

Ser
1565

His
1580

Gln
1595

Cys
1610

Cys
1625

Ser
1640

Leu
1655

Cys

Pro

Pro

Gln

Lys

Pro

Glu

Cys

Ser

Thr

Ser

Leu

Asp

Pro

Leu

Glu

Cys

Gly

Ala

Tyr

Leu

Arg

Tyr

Ser

Glu

Asp

Val

Leu

Arg

Phe

Gly

Cys

Gly

Cys

Thr

Thr

Leu

Cys

Gly

Thr

Pro

His

Thr

Lys

Thr

Phe

Arg

Asp

Thr
1495

Leu
1510

Cys
1525

Asp
1540

Asn
1555

Gly
1570

Ala
1585

Glu
1600

Phe
1615

Cys
1630

Gln
1645

Arg
1660

Gly

Leu

Glu

Pro

Val

Tyr

Pro

Asn

Ser

Phe

Glu

Gln

Gln

Cys

Glu

Thr

Thr

Pro

Gly

Val

Leu

Gly

Phe

Val

Cys

Gln

Cys

Cys

Gly

Arg

Val

Gln

Asp

Ala

Val

Val

Ile

Pro

Asn

Asp

Arg

Cys

Cys

Gly

Ala

Thr

Asp

Pro

Cys
1500

Gln
1515

Cys
1530

Thr
1545

Arg
1560

Arg
1575

Asp
1590

Pro
1605

Ala
1620

Glu
1635

Met
1650

His
1665

Pro

Thr

Ser

Asp

Cys

Pro

Pro

Lys

Asn

Arg

Glu

Glu

Pro

Phe

Gly

Ser

Asp

Cys

Leu

Cys

Pro

Cys

Gly

Arg

Arg

Gly

Pro

Gly

Thr

Asp

Thr

Asp

Lys

Arg

Trp

Gln



Pro

Ala

Ser

Tyr

Met

Ile

Arg

Thr

Ser

Ser

Ala

Pro

Phe

Gly
1670

Val
1685

Tyr
1700

Glu
1715

Glu
1730

Thr
1745

Gly
1760

Arg
1775

Leu
1790

Ala
1805

Gly
1820

Ala
1835

Tyr
1850

Thr

Pro

Leu

Leu

Ser

Phe

Gln

Asn

Glu

Val

Gln

Ser

Arg

Glu

Glu

Gly

His

Arg

Leu

Leu

Thr

Gln

Phe

Gly

Tyr

Asp

Met

Ala

Asp

Ser

Pro

Glu

Gln

Val

Leu

Leu

Ala

Arg

Val

Leu

Phe

Arg

Glu

Asp

Pro

Leu

Ser

Gln

Arg

Leu

Gly

Lys

Arg
1675

Pro
1690

Val
1705

Thr
1720

Val
1735

Ala
1750

Val
1765

Arg
1780

Ile
1795

Arg
1810

Ala
1825

Asp
1840

Gly
1855

Ala

Glu

Ser

Gln

Val

Tyr

Glu

Glu

Arg

Val

Ser

Ser

Leu

10

Asp

Leu

Ser

Arg

Leu

Pro

Gly

Glu

Ala

Ala

Asn

Cys

Phe

Leu

Tyr

Tyr

Gly

Gln

Thr

Asn

Leu

Leu

Leu

Val

Gln

Leu

Arg

Trp

Gly

Asp

Gly

Pro

Phe

Met

Phe

Glu

Glu

Glu

Gly

His
1680

Gln
1695

Gly
1710

Val
1725

Asn
1740

Gly
1755

Arg
1770

Met
1785

Ser
1800

Val
1815

Leu
1830

Cys
1845

Arg
1860

Val

Ala

Thr

Phe

Gln

His

His

Val

Gln

Ala

Cys

Ala

Cys

Pro

Pro

Leu

Val

Met

Val

Thr

Leu

Ile

Ser

Leu

Pro

Val

Glu

Pro

Arg

Pro

Ser

His

Glu

Ala

Ser

Pro

Cys

Gly

Pro



Cys

Val

Arg

Pro

Phe

Cys

Gly

Cys

Cys

Thr

Ala

Gly

Gln
1865

Cys
1880

Cys
1895

Cys
1910

Ala
1925

Lys
1940

Phe
1955

Asp
1970

Asp
1985

Gly
2000

Leu
2015

Thr
2030

Cys

Val

Gln

Val

Glu

Pro

Phe

Cys

Pro

Pro

Leu

Glu

His

Asp

Ala

Ser

Gly

Gly

Gly

Ser

Leu

Arg

Pro

Ala

Gly

Cys

Gly

Cys

Cys

Tyr

Asn

Gly

Thr

Cys

Gly

Cys

His

Gln

Phe

Pro

Val

Ala

Pro

Asn

Gly

Glu

Asn

Asp

Ser
1870

His
1885

Val
1900

Cys
1915

Leu
1930

Gly
1945

Leu
1960

Gly
1975

Ala
1990

Ile
2005

Cys
2020

Pro
2035

Asp

Asn

Ser

Pro

Arg

Ala

Val

Asp

Cys

Cys

Thr

His

11

Arg

Thr

Ser

Leu

Gly

Ser

Leu

Pro

Arg

Ala

Arg

Ser

Cys

Glu

Arg

Ser

Gly

Cys

Gly

Asn

Gly

Pro

Cys

Gly

Leu

Gly

Asp

Val

Arg

Glu

Ser

Leu

Cys

Gly

Asp

His

Pro
1875

Ala
1890

Asp
1905

Pro
1920

Thr
1935

Arg
1950

Ser
1965

Leu
1980

Leu
1995

Phe
2010

Cys
2025

Cys
2040

Gly

His

Pro

Ser

Gln

Cys

Cys

Phe

Arg

Tyr

Thr

Leu

Ser

Cys

Ser

Asn

Cys

Ala

Gln

Ser

His

Gly

Pro

Cys

Gly

Glu

Ala

Asn

Leu

Pro

Pro

Asp

Thr

Asn

Cys

Lys



Ala

Phe

Pro

His

Pro

Cys

Pro

His

Cys

Glu

Gly

Asn

Gly

Gly
2045

Gly
2060

Ala
2075

Cys
2090

Gly
2105

Pro
2120

Pro
2135

Gln
2150

Glu
2165

Arg
2180

Ile
2195

Ala
2210

Pro
2225

Val

Phe

Ala

Arg

Tyr

Gly

Gly

Val

Val

Ala

Asn

Ser

Arg

Thr

Asp

Glu

Pro

Trp

Gly

Leu

Pro

Cys

Gly

Ala

Ile

His

Gly

Gly

Gly

Gly

Gly

Arg

Ser

Val

Asp

Ala

Ser

Ala

Glu

Arg

Cys

Ser

Thr

Leu

Cys

Gly

Pro

His

Leu

Ser

Asp

Thr

Arg
2050

Gly
2065

Glu
2080

Met
2095

Pro
2110

Asp
2125

Glu
2140

Gly
2155

Cys
2170

Leu
2185

Met
2200

Leu
2215

Ala
2230

Cys

Gly

Cys

Gly

Glu

Pro

Arg

Gly

Val

Pro

Ala

Gln

Gln

12

Asp

Cys

His

Pro

Gln

His

Cys

Pro

Val

Ala

Trp

Ser

Gln

Arg

Arg

Pro

Gln

Gly

Thr

Asp

Val

Leu

Ile

Ala

Gln

Leu

Cys

Pro

Gln

Cys

Cys

Gly

Thr

Gly

Leu

His

Arg

Leu

Glu

Gln
2055

Cys
2070

Ser
2085

Arg
2100

Arg
2115

Arg
2130

Cys
2145

His
2160

Leu
2175

Glu
2190

Leu
2205

Arg
2220

Val
2235

Glu

Ala

Gly

Glu

Arg

Cys

Ser

Ser

Asp

Gln

His

Ser

Leu

Gly

Cys

Gln

Cys

Cys

Asn

Gln

Ile

Asp

Leu

Arg

Pro

Glu

His

Gly

Cys

Ala

Gln

Cys

Gln

His

Leu

Arg

Leu

Leu

Gln



Gln

Ala

Glu

Ala

Leu

Arg

Arg

Ala

Leu

Leu

Asn

Arg

Ser
2240

Val
2255

Ala
2270

Val
2285

Gly
2300

Thr
2315

Asp
2330

Ala
2345

Trp
2360

Ala
2375

Arg
2390

Asn
2405

Thr

Gly

Thr

Asp

Leu

Leu

Leu

Gln

Glu

Gln

Ala

Gln

Ser

Thr

Leu

Arg

Ala

Ala

Gly

Arg

Glu

His

Val

Glu

Leu

Arg

Gly

Thr

Asn

Glu

Ala

Leu

Asn

Glu

Asp

Arg

Gly

Asp

His

Leu

Ala

Val

Pro

Leu

Gln

Ala

Ala

Leu

Gln
2245

Gln
2260

Ala
2275

Ser
2290

Ser
2305

Glu
2320

Gln
2335

Ala
2350

Ala
2365

Gly
2380

Thr
2395

Glu
2410

Asp

Ala

Glu

Ala

Arg

Ala

Arg

Leu

Leu

Arg

Glu

13

Ala

Ser

Thr

Leu

Pro

Leu

Ala

Val

Ala

Met

Glu

Ala

Arg

Gln

Leu

Met

Ser

Leu

Ala

Gln

Thr

Asp

Ala

Leu

Arg

Leu

Leu

Ser

Gly

Trp

Glu

Glu

Gln

Leu

Gln

Gln

Leu
2250

Leu
2265

Ala
2280

Gln
2295

Glu
2310

Glu
2325

Ala
2340

Gln
2355

Thr
2370

Arg
2385

Glu
2400

Arg
2415

Gly

Ala

Ala

Thr

Gln

Met

Glu

Leu

Arg

Glu

Leu

Lys

Gly

Gly

Ile

Gly

Leu

Arg

Leu

Ser

Asp

Ala

Asn

Gln

Gln

Thr

Arg

His

Leu

Ala

Ala

Ser

Arg

Leu

Ser

Glu



Leu

Arg

Gln

Ala

Gly

Gln

Val

Ala

Ala

Val

Ser

Gly

Asp

Ser
2420

Asp
2435

Ala
2450

Arg
2465

Ser
2480

Leu
2495

Asn
2510

Tyr
2525

Gly
2540

Arg
2555

Thr
2570

Leu
2585

Val
2600

Arg

Thr

Lys

Thr

Lys

Gly

Gln

Ser

Gln

Gln

Ala

Val

Arg

Asp

Leu

Glu

Pro

Leu

Gln

Asp

Arg

Ala

Gly

Leu

Trp

Ala

Asn

Ala

Glu

Leu

Arg

Leu

Arg

Ile

Leu

Leu

Glu

Ala

Lys

Ala

Ser

Leu

Leu

Leu

Ala

Leu

Leu

Gln

Val

Glu

Ala

Lys

Thr
2425

Val
2440

Glu
2455

Gln
2470

Val
2485

Leu
2500

Thr
2515

Gln
2530

Gln
2545

Asp
2560

Ala
2575

Leu
2590

Asp
2605

Leu

Phe

Arg

Arg

Glu

Asn

Gln

Ala

Ala

Arg

Met

Gln

Gln

14

Gln

Arg

Leu

Met

Ala

Leu

Arg

Val

Asp

Ala

Leu

Gly

Leu

Ala

Leu

Ala

Gln

Ala

Ser

Ala

Gln

His

Gln

Gln

Ala

Glu

Thr

Leu

Ala

Thr

Glu

Ser

Ile

Ala

Thr

Gln

Glu

Arg

Ala

Leu
2430

His
2445

Ser
2460

Phe
2475

Ala
2490

Ile
2505

Glu
2520

Ala
2535

Trp
2550

Leu
2565

Gln
2580

Thr
2595

His
2610

His

Ser

Leu

Ser

His

Ile

Ala

Glu

Ala

Leu

Gln

Gln

Ile

Ala

Leu

Asp

Pro

Ala

Leu

Ser

Asp

Thr

Ala

Arg

Leu

Gln

Ala

Asp

Gly

Ala

Gln

Asp

Asn

Ala

Val

Asn

Leu

Arg

Ala



Ala

Ile

Thr

Arg

Gln

Thr

Gly

Val

Lys

Thr

Phe

Asp

Gln
2615

Ala
2630

Arg
2645

Trp
2660

Ala
2675

Leu
2690

Val
2705

Arg
2720

Val
2735

Pro
2750

Tyr
2765

Arg
2780

Ala

His

Val

Gln

Val

Pro

His

Glu

Pro

Arg

Leu

Phe

Met

Ala

Gln

Gly

Leu

Gln

Asn

Leu

Met

Asp

Gln

Val

Leu

Lys

Ser

Gln

Asp

Leu

Ala

Ile

Lys

Leu

Gly

Met

Ala

Ala

Gln

Tyr

Ala

Leu

Ser

Ala

Phe

Ala

Pro

Tyr

Met
2620

Val
2635

Leu
2650

Glu
2665

Gly
2680

Ala
2695

Leu
2710

Gln
2725

Asn
2740

Asp
2755

Glu
2770

Met
2785

Asp

Ala

Gln

Gly

His

Lys

Ala

Ala

Gly

Leu

Pro

Gly

15

Thr

Ala

Ala

Leu

Ser

Leu

Leu

Arg

Arg

Ala

Glu

Ser

Asp

Glu

Met

Arg

Val

Ser

Ser

Gly

Ser

Ala

Pro

Arg

Glu

Ala

Gln

Gly

Ser

Ile

Ala

Ala

Gly

Tyr

Gly

Gln

Thr
2625

Gln
2640

Glu
2655

Gln
2670

Thr
2685

Leu
2700

Ser
2715

Ala
2730

Val
2745

Thr
2760

Gln
2775

Ala
2790

Ser

Asp

Asn

Asp

Leu

Glu

Ile

Ser

Gln

Ala

Gly

Thr

Lys

Thr

Val

Leu

Glu

Asn

Gly

Lys

Leu

Leu

Thr

Gly

Lys

Ala

Glu

Gly

Lys

Arg

Arg

Val

Arg

Lys

Glu

Asp



Tyr

Gln

Ile

Phe

Thr

Leu

Thr

Cys

Asn

Cys

Ser

Gln

Ser

Met
2795

Leu
2810

Gly
2825

Gly
2840

Lys
2855

Arg
2870

Phe
2885

Ile
2900

Phe
2915

Ala
2930

Tyr
2945

Ile
2960

Tyr
2975

Gly

Gly

Glu

His

Pro

Thr

Glu

Glu

Arg

Leu

Ser

Ser

Val

Glu

Gln

Met

Asp

Asp

Pro

Met

Arg

Ser

Asp

Thr

Gly

Ser

Ala

Phe

Ser

Thr

Asp

Pro

Asp

Thr

Lys

Gly

Thr

Val

Leu

Gly

Ala

Val

Val

Phe

Pro

Thr

Phe

Ser

Thr

Lys

Leu

Arg
2800

Pro
2815

Ala
2830

Thr
2845

Ala
2860

Val
2875

Leu
2890

Leu
2905

Gln
2920

Thr
2935

Gly
2950

Arg
2965

Phe
2980

Asp

Ala

Val

Val

Pro

Phe

Leu

Asn

Leu

Gly

Phe

Phe

Phe

16

Lys

Val

Ser

Glu

Gly

Tyr

Arg

Glu

Asp

Asp

Ala

Glu

Leu

Lys

Leu

Leu

Arg

Ala

Val

Phe

Glu

Thr

Pro

Arg

Gln

Lys

Val

Ser

Asp

Gln

Glu

Gly

Pro

Val

Ala

Trp

Ile

Glu

Gln

His
2805

Ile
2820

Arg
2835

Met
2850

Gly
2865

Gly
2880

Gly
2895

Val
2910

Val
2925

Leu
2940

Ser
2955

Leu
2970

Gln
2985

Trp

Asp

Thr

Ile

Leu

Tyr

Tyr

Ser

Asp

Thr

Phe

Arg

Ser

Val

Glu

Leu

Gln

Leu

Pro

Arg

Leu

Arg

Asp

Asp

Leu

Gln

Tyr

Asp

Gln

Glu

Asn

Ser

Gly

Tyr

Pro

Gly

Ser

Val

Phe



Leu

Phe

Pro

Gly

Tyr

Tyr

Arg

Ile

Thr

Ala

Asn

His

Cys
2990

Gly
3005

Leu
3020

Ser
3035

Ser
3050

Leu
3065

Leu
3080

Lys
3095

Gly
3110

Met
3125

Val
3140

Ser
3155

Leu

Ala

Thr

Arg

Val

Gly

Phe

Ala

Val

Thr

Ala

Ala

Ala

Gly

Ser

Lys

Glu

Gly

Pro

Leu

Ser

Phe

Pro

Gln

Val

Leu

Ala

Arg

Gln

Val

Thr

Gly

Ala

His

Leu

Asp

Gln

Lys

Ser

Val

Asp

Pro

Gly

Lys

Gly

Gly

Thr

Ser

Glu
2995

Lys
3010

Lys
3025

Leu
3040

Asn
3055

Pro
3070

Gly
3085

Tyr
3100

Cys
3115

His
3130

Gly
3145

Ala
3160

Gly

Ala

Ala

Val

Asp

Asp

Ser

Val

Thr

Gly

Asn

Leu

17

Ser

Val

Ile

Arg

Leu

Gln

Val

Asp

Ala

Phe

Val

Leu

Leu

Pro

Gln

Val

Glu

Leu

Arg

Leu

Asp

Leu

Tyr

Tyr

Val

Leu

Val

Glu

Leu

Pro

Gly

Lys

Leu

Arg

Ser

Tyr

Leu
3000

Gln
3015

Phe
3030

Arg
3045

Ala
3060

Pro
3075

Cys
3090

Arg
3105

Leu
3120

Leu
3135

Gly
3150

Arg
3165

Leu

Pro

Leu

Ala

Asp

Ser

Val

Leu

Val

Ala

Phe

Ala

Tyr

Pro

Leu

Thr

Ala

Leu

Lys

Asn

Gly

Leu

Gly

Ser

Asp

Pro

Gly

Val

Tyr

Arg

Gly

Thr

Arg

Ser

Phe

Pro



Asp

Gln

Gly

Trp

Gly

Leu

Ser

Gln

Ser

Gly

Ser

Leu

Ser

Gly
3170

Leu
3185

Ala
3200

Leu
3215

Pro
3230

Leu
3245

Gly
3260

Arg
3275

Thr
3290

Pro
3305

Arg
3320

Arg
3335

His
3350

Leu

Leu

Pro

Tyr

Pro

Leu

Cys

Val

Gly

Arg

Gln

Thr

Leu

Cys

Arg

His

Val

Pro

Gly

Ile

Phe

Cys

Gly

Pro

Thr

Glu

Gln

Thr

Tyr

Asp

Glu

Gly

Ser

Asp

Ala

Leu

Ala

Arg

Phe

Val

Glu

Val

Asp

Leu

Leu

Asn

Leu

Pro

Gln

Arg

Asp

Val

Ser
3175

Val
3190

Ala
3205

Gln
3220

Gln
3235

Pro
3250

Val
3265

Gln
3280

Ala
3295

Ala
3310

His
3325

Ser
3340

Gly
3355

Leu

Lys

Phe

Leu

Pro

Glu

Phe

Gln

Leu

Thr

Pro

Tyr

Ile

18

Gln

Thr

Tyr

Gln

Gln

Ser

Val

Asn

Gln

Ala

Ala

Gln

Leu

Gln

Gln

Ser

Gln

Pro

Gly

Gln

Leu

Ala

Arg

Cys

Phe

Ala

Gly

Ala

Asn

Met

Glu

Thr

Arg

Gly

Gln

Lys

Met

Gly

Arg

Arg
3180

Gly
3195

Ala
3210

Lys
3225

Gly
3240

Ile
3255

Leu
3270

Ser
3285

Thr
3300

Ala
3315

Leu
3330

Gly
3345

His
3360

Val

Phe

Thr

Pro

Pro

Tyr

Leu

Val

Pro

Ser

Pro

Ser

Arg

Ser

Ala

Gly

His

Pro

Asn

Gly

Asn

Gly

Arg

Pro

Leu

Asn

Leu

Asp

Val

Arg

Arg

Phe

Pro

Val

Leu

Arg

His

Ser

Trp



Pro

Leu

Leu

Gly

Arg

Leu

Arg

Val

Thr

Arg

Ile

Gly

Ser
3365

Leu
3380

Phe
3395

Thr
3410

Trp
3425

Val
3440

Gln
3455

Gly
3470

Val
3485

Pro
3500

Leu
3515

Val
3530

Leu

Phe

Leu

Arg

His

Thr

His

Gly

Gly

Leu

Gly

Ile

Ser

Thr

Ser

Leu

Lys

Asp

Gln

Leu

Phe

Gly

Pro

Thr

Met

Ala

Asn

Arg

Val

Gly

Gly

Pro

Ser

Ala

Leu

Leu

His

Arg

Gly

Ala

Ser

Ala

Ala

Ala

Gly

Pro

Glu

Asp

Val
3370

Leu
3385

His
3400

Gln
3415

Val
3430

Arg
3445

Glu
3460

Ser
3475

Cys
3490

Thr
3505

Ala
3520

Leu
3535

Leu

Arg

Phe

Ser

Arg

Ala

His

Ser

Val

Arg

Gly

Pro

19

Pro

Pro

Val

Arg

Trp

Trp

Pro

His

Lys

Met

Leu

Gly

Arg

Gly

Ala

Gln

Glu

Ser

Gln

Ser

Arg

Ala

Phe

Ala

Ser

Ser

Gln

Arg

Lys

Gln

Pro

Ser

Leu

Gly

Phe

Thr

Ser
3375

Pro
3390

Met
3405

Ser
3420

Asn
3435

Glu
3450

His
3465

Lys
3480

Arg
3495

Val
3510

Pro
3525

Leu
3540

Arg

Ser

Glu

Arg

Arg

Gly

Thr

Leu

Leu

Thr

Gly

Pro

Gly

Leu

Gly

Pro

Ile

Pro

Leu

Pro

His

Pro

Ser

Asp

Leu

Ala

Leu

Gly

Leu

His

Phe

Val

Gly

Cys

Gly

Val



Gly

Phe

Val

Glu

Gln

Leu

Ala

Pro

Cys

Arg

Ala

Leu
3545

His
3560

Thr
3575

Phe
3590

Trp
3605

Glu
3620

Ala
3635

Glu
3650

Met
3665

Ser
3680

Ala
3695

<210> 2

<211>
<212>
<213>

<400> 2

Glu

Leu

Glu

Ser

His

Val

Ala

Pro

Arg

Val

1811
PRT
Homo sapiens

Leu

Gly

Lys

Thr

Arg

Asp

Ala

Met

Arg

Glu

Glu

Gln

Gln

Ser

Leu

Ala

Gly

Ala

Leu

Val

Val

Ala

Val

Val

Ala

Gln

Ala

Val

Ala

His

Arg
3550

Arg
3565

Leu
3580

Thr
3595

Val
3610

Ser
3625

Pro
3640

Gln
3655

Val
3670

Gly
3685

Pro

Thr

Leu

Arg

Met

Asn

Ala

Pro

Asn

Ala

20

Leu

Pro

Arg

Pro

Lys

His

Pro

Trp

Arg

Val

Ala

Pro

Ala

Ser

Ser

Thr

Leu

Pro

Ser

Gly

Val

Tyr

Asp

Val

Gly

Val

Tyr

Pro

Pro

Ala

Thr
3555

Leu
3570

Asp
3585

Leu
3600

Asn
3615

Gly
3630

Leu
3645

Ala
3660

Val
3675

Ser
3690

Gly

Gln

Gly

Cys

Val

Pro

Gly

Tyr

Ala

Gly

Leu

Leu

Ala

Asp

Leu

Leu

Gly

Cys

Met

Cys

Ile

Gln

Gly

Gly

Arg

Leu

Leu

Gly

Thr

Pro



Met

Glu

Gln

Pro

Ser

65

His

Phe

Thr

Gly

Phe

145

Leu

Tyr

Pro

Glu

Leu

Ala

Ala

50

Ser

Leu

Ser

Ser

Ile

130

Thr

Val

Phe

Pro

Leu

Arg

Pro

35

Thr

Thr

Gln

Ala

Phe

115

Pro

His

Glu

Ser

Arg

Thr

Leu

20

Ala

Gly

Cys

Asp

Arg

100

Ala

Ala

Leu

Arg

Tyr

180

His

Ser

Gly

Pro

Asp

Gly

Glu

85

Asp

Pro

Val

Ile

Ser

165

Asp

Trp

Arg

Leu

Asp

Leu

Leu

70

Lys

Asn

Gln

Thr

Met

150

Ala

Cys

Asp

Glu

Leu

Val

Leu

55

Asn

Lys

Pro

Arg

Ile

135

Thr

Asp

Gly

Asp

Arg

Leu

Pro

40

Val

Gly

Cys

His

Arg

120

Gln

Phe

Phe

Ala

Val

Ser

25

Gly

Gly

Pro

Phe

Ser

105

Ala

Leu

Lys

Gly

Asp

185

Val

21

Arg

Val

Cys

Arg

Gln

Leu

90

His

Ala

Asp

Thr

Arg

170

Phe

Cys

Gly

Leu

Ser

Ala

Pro

75

Cys

Arg

Trp

Leu

Phe

155

Thr

Pro

Glu

Gln

Ala

Arg

Asp

60

Tyr

Asp

Ile

Trp

Glu

140

Arg

Trp

Gly

Ser

Pro

Ala

Gly

45

Arg

Cys

Ser

Gln

Gln

125

Ala

Pro

His

Val

Arg

Leu

Thr

30

Ser

Leu

Ile

Arg

Asn

110

Ser

Glu

Ala

Val

Pro

190

Tyr

Pro

15

Leu

Cys

Thr

Val

Arg

95

Val

Glu

Phe

Ala

Tyr

175

Leu

Ser

Trp

Ala

Tyr

Ala

Ser

80

Pro

Val

Asn

His

Met

160

Arg

Ala

Glu



Ile

Ala

225

Lys

Asp

Ala

Ala

Met

305

Cys

Glu

Thr

Val

His
385

Glu

210

Ile

Ile

Asn

Leu

Ser

290

Val

Glu

Asp

His

Ser

370

Cys

195

Pro

Pro

Thr

Leu

Tyr

275

Glu

His

Gln

Gly

Ser

355

Gly

Glu

Ser

Ile

Asn

Leu

260

Glu

Cys

Gly

Cys

His

340

Cys

Leu

Thr

Pro

Leu

245

Asp

Leu

Ala

Ala

Gln

325

Ser

His

Val

Cys

Glu

Asp

230

Arg

Pro

Val

Pro

Cys

310

Asp

His

Phe

Cys

Arg
390

Gly

215

Pro

Val

Arg

Val

Ala

295

Ile

Phe

Ala

Asp

Asp

375

Pro

200

Glu

Tyr

Asn

Arg

Arg

280

Pro

Cys

Tyr

Cys

Met

360

Gly

Phe

Val

Ser

Leu

Glu

265

Gly

Gly

Lys

Arg

Arg

345

Ala

Cys

Phe

22

Ile

Ser

Thr

250

Ile

Asn

Ala

His

Asp

330

Lys

Val

Gln

Tyr

Tyr

Arg

235

Arg

Arg

Cys

Pro

Asn

315

Leu

Cys

Tyr

His

Arg
395

Arg

220

Ile

Leu

Glu

Phe

Ala

300

Thr

Pro

Glu

Leu

Asn

380

Asp

205

Val

Gln

His

Lys

Cys

285

His

Arg

Trp

Cys

Ala

365

Thr

Pro

Leu

Asn

Thr

Tyr

270

Tyr

Ala

Gly

Arg

His

350

Ser

Ala

Thr

Asp

Leu

Leu

255

Tyr

Gly

Glu

Leu

Pro

335

Gly

Gly

Gly

Lys

Pro

Leu

240

Gly

Tyr

His

Gly

Asn

320

Ala

His

Asn

Arg

Asp
400



Leu

Ser

Leu

Cys

Leu

465

Ser

Val

Ser

Ala

Gln

545

Arg

Gln

Ser

Arg

Gln

Val

Gln

450

Gly

Thr

Thr

His

Leu

530

His

Pro

Val

Trp

Asp

Asp

Ser

435

Gln

Cys

Pro

Gly

Asp

515

Asp

Met

Phe

Leu

Thr

Pro

Gly

420

Gly

Cys

Arg

Cys

Arg

500

Leu

Pro

Val

Leu

Asp

580

Gly

Ala

405

Gly

Gln

Arg

Arg

Asp

485

Gly

Leu

Gln

Gly

Asp

565

Val

Ser

Val

Arg

Cys

Asp

Cys

470

Pro

Cys

Gly

Cys

Arg

550

His

Val

Gly

Cys

Cys

Arg

Gly

455

Gln

Asn

Asp

Cys

Asp

535

Arg

Leu

Glu

Phe

Arg

Asp

Cys

440

Phe

Cys

Ser

Arg

Arg

520

Glu

Cys

Ile

Arg

Val

Ser

Ser

425

Lys

Phe

Asn

Gly

Cys

505

Pro

Gly

Glu

Trp

Leu

585

Arg

23

Cys

410

His

Glu

Gly

Ala

Ser

490

Leu

Cys

Thr

Gln

Glu

570

Val

Leu

Asp

Asp

His

Leu

Arg

475

Cys

Pro

Asp

Gly

Val

555

Ala

Thr

Gln

Cys

Asp

Val

Ser

460

Gly

Tyr

Gly

Cys

Gln

540

Gln

Glu

Pro

Glu

Asp

Pro

Val

445

Ile

Thr

Cys

His

Asp

525

Cys

Pro

Asp

Gly

Gly

Pro

Ala

430

Gly

Ser

Val

Lys

Trp

510

Val

His

Gly

Thr

Glu

590

Gln

Met

415

Leu

Thr

Asp

Pro

Arg

495

Gly

Gly

Cys

Tyr

Arg

575

Thr

Thr

Gly

Gly

Arg

Arg

Gly

480

Leu

Leu

Gly

Arg

Phe

560

Gly

Pro

Leu



Glu

Leu

625

Ile

Leu

Arg

Tyr

Glu

705

Leu

Ala

Gly

Leu

Cys
785

Phe

610

Arg

Val

Val

Tyr

Lys

690

Thr

Pro

Leu

Leu

Ile

770

Asn

595

Leu

Leu

Gln

Pro

Leu

675

Leu

Pro

Arg

Glu

Val

755

Ser

Pro

Val

Glu

Arg

Lys

660

Ile

His

Tyr

Val

Arg

740

Pro

Leu

Gln

Ala

Pro

Pro

645

Asp

Phe

Leu

Ser

Leu

725

Gln

Ser

Ser

Gly

Ser

Gln

630

Gly

Asp

Pro

Lys

Gly

710

Val

Ala

Lys

Thr

Ser
790

Val

615

Val

Pro

Arg

Asn

Leu

695

Pro

Leu

Thr

Thr

Leu

775

Leu

600

Pro

Pro

Val

Ile

Pro

680

Val

Gly

Glu

Phe

Ser

760

Ile

Ser

Lys

Glu

Pro

Gln

665

Val

Arg

Leu

Met

Glu

745

Pro

Tyr

Ser

24

Ala

Gln

Ala

650

Gly

Cys

Thr

Leu

Phe

730

Arg

Ser

Asn

Glu

Met

Trp

635

His

Thr

Leu

Gly

Ile

715

Ser

Tyr

Glu

Cys
795

Asp

620

Ala

Ser

Leu

Glu

Gly

700

Asp

Gly

Gln

Ala

Ala

780

Asn

605

Tyr

Glu

Leu

Gln

Pro

685

Ser

Ser

Gly

Cys

Cys

765

Leu

Pro

Asp

Leu

Cys

Pro

670

Gly

Ala

Leu

Asp

His

750

Ala

Pro

His

Leu

Glu

Gly

655

His

Ile

Gln

Val

Ala

735

Glu

Pro

Cys

Gly

Leu

Leu

640

His

Ala

Ser

Pro

Leu

720

Ala

Glu

Leu

Gln

Gly
800



25

Gln Cys Leu Cys Lys Pro Gly Val Val Gly Arg Arg Cys Asp Leu Cys
805 810 815

Ala Pro Gly Tyr Tyr Gly Phe Gly Pro Thr Gly Cys Gln Ala Cys Gln
820 825 830

Cys Ser His Glu Gly Ala Leu Ser Ser Leu Cys Glu Lys Thr Ser Gly
835 840 845

Gln Cys Leu Cys Arg Thr Gly Ala Phe Gly Leu Arg Cys Asp Arg Cys
850 855 860

Gln Arg Gly Gln Trp Gly Phe Pro Ser Cys Arg Pro Cys Val Cys Asn
865 870 875 880

Gly His Ala Asp Glu Cys Asn Thr His Thr Gly Ala Cys Leu Gly Cys
885 890 895

Arg Asp His Thr Gly Gly Glu His Cys Glu Arg Cys Ile Ala Gly Phe
900 905 910

His Gly Asp Pro Arg Leu Pro Tyr Gly Gly Gln Cys Arg Pro Cys Pro
915 920 925

Cys Pro Glu Gly Pro Gly Ser Gln Arg His Phe Ala Thr Ser Cys His
930 935 940

Gln Asp Glu Tyr Ser Gln Gln Ile Val Cys His Cys Arg Ala Gly Tyr
945 950 955 960

Thr Gly Leu Arg Cys Glu Ala Cys Ala Pro Gly His Phe Gly Asp Pro
965 970 975

Ser Arg Pro Gly Gly Arg Cys Gln Leu Cys Glu Cys Ser Gly Asn Ile
980 985 990

Asp Pro Met Asp Pro Asp Ala Cys Asp Pro His Thr Gly GIln Cys Leu



Arg

Pro

Thr

Asp

Pro

Trp

Pro

Cys

Gln

Asp

Thr

Asp

Cys
1010

Gly
1025

Cys
1040

Gln
1055

Asn
1070

Asn
1085

Ser
1100

His
1115

Glu
1130

Cys
1145

Gly
1160

Gln
1175

995

Leu

Phe

Asn

Cys

Val

Leu

Arg

Cys

Leu

Asp

His

Cys

His

His

Leu

His

Gln

Thr

Ala

Arg

His

Ser

Cys

Ala

His

Gly

Leu

Cys

Gly

Ser

Arg

Ala

Trp

Arg

Ser

Arg

Thr

Gln

Gly

Asp

Pro

Gly

Gly

Gly

Gly

Gly

Cys

Gly

1000

Glu
1015

Ala
1030

Thr
1045

Pro
1060

Ser
1075

His
1090

Pro
1105

Phe
1120

Asp
1135

Ile
1150

Arg
1165

Phe
1180

Ala

Asn

Ser

Cys

Gly

Thr

Gly

Pro

Asp

Pro

Ser

26

Pro

Arg

Pro

Ser

Asp

Cys

Cys

Gly

Gly

Thr

Gly

Gly

His

Gln

Gln

Gly

Arg

Gln

Asn

Arg

Leu

Pro

Val

Ile

Cys

Ser

Gln

Gln

Cys

Pro

Glu

Thr

Gln

Gln

Ser

Phe

1005

Ala
1020

Cys
1035

Cys
1050

Cys
1065

Ala
1080

Cys
1095

Phe
1110

Cys
1125

Cys
1140

Cys
1155

Gly
1170

Pro
1185

His

His

Pro

Pro

Pro

Ala

Thr

Ser

His

His

Val

Ala

Cys

Arg

Ser

Cys

Asn

Cys

Gly

Glu

Ala

Arg

Arg

Cys

Lys

Cys

Pro

Leu

Phe

His

Gln

Cys

Cys

Phe

Cys

His



Pro

Leu

Gln

Met

Asn

Glu

Leu

Asn

Leu

Ser

Gln

Val

Glu

Cys
1190

Ala
1205

Gln
1220

Gln
1235

Thr
1250

Leu
1265

Glu
1280

His
1295

Thr
1310

Asn
1325

Ser
1340

Pro
1355

Ala

His

Ala

Thr

Glu

Ser

Arg

Ala

Ala

Leu

Phe

Ala

Ser

Leu

Ala

Arg

Gly

Lys

Ala

Arg

Asp

Leu

Arg

Leu

Glu

Pro

Met

Cys

Thr

Val

Leu

Ala

Glu

Leu

Ser

Gln

Gly

Ala

Val

Asp

Phe

Gln

Leu

Gly

Ser

Ile

Thr

Gly

Leu

Ala

Glu

Ser

Ala

Gly
1195

Arg
1210

Gly
1225

Ile
1240

Thr
1255

Gly
1270

Asp
1285

Leu
1300

Asp
1315

Tyr
1330

Arg
1345

Asn
1360

Gln

Asp

Leu

Ala

Val

Ala

Glu

Val

Glu

Gln

Asp

Arg

Ser

Lys

27

Trp

Glu

Phe

Gln

Gln

Ala

Gln

Arg

His

Ser

Ala

Ala

Glu

Asp

Gln

Glu

Gly

Leu

Thr

Asp

Asp

Leu

Ile

Asn

Ser

Asp

Arg

Arg

Ser

Ile

Val

Glu

Glu

Arg

Asp

Arg

Thr

Ala

Phe

Val
1200

Ala
1215

Ser
1230

Val
1245

Glu
1260

His
1275

Asn
1290

Leu
1305

Leu
1320

His
1335

Ser
1350

Arg
1365

Asn

Val

Gln

Phe

Gly

Ala

Leu

Phe

Ala

Leu

Ala

Ala

His

Ser

Gln

Glu

Trp

Ala

Thr

Thr

Asn

Leu

Lys

His

Leu

Arg

Lys

Asp

Leu

His

Arg

Glu

Gln

Ala

Asn

His

Ser

Ala

Thr

His



Met

Thr

Gly

Arg

Gly

Thr

Leu

Gln

Gln

Val

Glu

Ala

1370

Ala
1385

Leu
1400

Asp
1415

Asp
1430

Ala
1445

Gln
1460

Ser
1475

Arg
1490

Val
1505

Lys
1520

Met
1535

Glu
1550

Asn

Ser

Ala

Glu

Ala

Ala

Arg

Ala

Glu

Asp

Val

Gln

Gln

Leu

Pro

Asp

Ala

Glu

Val

Gln

Gln

Phe

Ala

Ile

Arg

Thr

Cys

Gly

Thr

Leu

Ala

Ala

Ala

Leu

Thr

Gln

Ala

Asp

Ala

Gln

Ala

Gln

Glu

Ala

Asn

Asn

Arg

His

1375

Leu
1390

Ile
1405

Thr
1420

Pro
1435

Asp
1450

Arg
1465

Thr
1480

Leu
1495

Gln
1510

Gln
1525

Val
1540

Leu
1555

Gly

Asn

Ser

Arg

Leu

Ala

Arg

Asp

Glu

Glu

Leu

Ala

28

Lys

Glu

Pro

Cys

Ala

Leu

Arg

Lys

Leu

Gly

Glu

Gly

Leu

Leu

Cys

Gly

Leu

Ala

Gln

Ala

Gln

Ala

Leu

Ala

Ser

Val

Gly

Gly

Gly

Glu

Ala

Asn

Glu

Asp

Ser

Ile

1380

Ala
1395

Cys
1410

Gly
1425

Leu
1440

Arg
1455

Gly
1470

Ser
1485

Ala
1500

Leu
1515

Pro
1530

Ile
1545

Ala
1560

His

Gly

Ala

Ser

Ala

Gly

Glu

Ser

Ile

Asp

Pro

Glu

Thr

Ala

Gly

Cys

Arg

Ser

Ala

Arg

Gln

Ser

Ala

Arg

His

Pro

Cys

Asn

His

Ile

Gln

Gly

Ser

Ile

Ser

Val



Arg

Asp

Arg

Ala

Ala

Leu

Ser

Ala

Ala

Glu

Lys

Ala

Ala

Ser
1565

Val
1580

Ser
1595

Ala
1610

Ile
1625

Tyr
1640

Ser
1655

Leu
1670

Glu
1685

Gln
1700

Ala
1715

Arg
1730

Ala

Leu

Arg

Trp

Leu

Arg

Gln

Ala

Lys

Glu

Leu

Leu

Ala

Gln

Ala

Arg

Ala

Glu

Gly

Val

Gly

Leu

Thr

Leu

Ala

Glu

Asp

Asp

Ala

Glu

Glu

Ala

Gln

Glu

Lys

Ala

Arg

Glu

Gln

Lys

Val

Glu

Asp

Ala

Val

Glu

Arg

Arg

Gly

Gly

Arg

Leu

Leu

Asp
1570

Gln
1585

Glu
1600

Gln
1615

Ala
1630

Arg
1645

Ala
1660

Ala
1675

Ser
1690

Pro
1705

Lys
1720

Arg
1735

Gln

Ala

Leu

Lys

Arg

Asp

Met

Arg

Gly

Ala

Leu

Ala

Asp

Arg

29

Ile

Leu

Gln

Ala

Thr

Ala

Gln

Asn

Gln

Gly

Gln

Glu

Leu

Leu

Gln

Lys

Gln

Arg

Gly

Leu

Ser

Gly

Asp

Gly

Ala

Gln

Ala

Asp

Ala

Gly

Asp

Ala

Asp

Leu

Arg

Gln

Val

Arg

Glu

Arg
1575

Ala
1590

Glu
1605

Ile
1620

Thr
1635

Glu
1650

Ala
1665

Ala
1680

Ala
1695

Tyr
1710

Leu
1725

Asp
1740

Leu

Thr

Arg

Thr

Ala

Glu

Arg

Leu

Ala

Gln

Gln

Ala

Leu

Glu

Val

Arg

Val

Gln

Gln

Ala

Leu

Ser

Glu

Thr

Ala

Leu

Gly

Gly

Ala

Gln

Gly

Thr

Leu

Glu

Thr

Ala

Val

Gln

Gln

Thr



Tyr

Asp

Leu

Gly

1745

Glu
1760

Gly
1775

Gln
1790

Arg
1805

<210> 3
<211> 1

<212>
<213>

<400> 3

Glu

Leu

Val

Ala

609

PRT
Homo

Met Arg Gly

1

Leu

Ala

Arg

Ala

65

Gly

Trp

Gln

Cys

50

Thr

Val

Pro

Ala

35

Met

Asn

Thr

Asn

Glu

Gln

Pro

sapi

Ser

Val

20

Ala

Pro

Thr

Gly

Glu

Ala

Ile

Asn

ens

His

Leu

Met

Glu

Cys

Val
85

Arg

Arg

Tyr

Lys

Arg

Ala

Asp

Phe

Gly

70

Thr

1750

Ala Leu

1765

30

1755

Glu Ser Lys Ala

1770

Met Arg Ser Val Leu Gln
1785

1780

Asn Thr

1795

Pro Val

1810

Ala Ala

Val Leu

Glu Cys
40

Val Asn
55

Thr Pro

Lys Ser

Pro

Ala

25

Thr

Ala

Pro

Cys

Ala

10

Ala

Asp

Ala

Glu

His
90

Cys Gln Lys

Leu

Ala

Glu

Phe

Glu

75

Leu

Ser

1800

Arg

Ala

Gly

Asn

60

Tyr

Cys

Pro

Ala

Gly

45

Val

Cys

Asp

Arg

Ala

30

Arg

Thr

Val

Ala

Gly

15

Gly

Pro

Val

Gln

Gly
95

Ala Gln Leu

Ala Ile Asn

Ser Trp Pro

Arg

Cys

Gln

Val

Thr

80

Gln



Pro

Ala

Tyr

Ile

145

Ala

Tyr

Phe

Phe

Leu

225

Gln

Asn

Tyr

Asn

His

Asp

Pro

130

Thr

Ile

Tyr

Ile

Ser

210

Glu

Glu

Thr

Tyr

Gly
290

Leu

Thr

115

Ser

Tyr

Tyr

Ser

Arg

195

Asp

Gly

Trp

Phe

Tyr

275

His

Gln

100

Thr

Ser

Val

Lys

Gly

180

Thr

Ile

Arg

Val

Gly

260

Ala

Ala

His

Trp

Ile

Arg

Arg

165

Ser

Gly

Ser

Pro

Thr

245

Asp

Ile

Ser

Gly

Trp

Asn

Leu

150

Thr

Cys

Gly

Pro

Ser

230

Ala

Glu

Ser

Glu

Ala

Gln

Leu

135

Lys

Arg

Glu

Asp

Leu

215

Ala

Thr

Val

Asp

Cys
295

Ala

Ser

120

Thr

Phe

Glu

Asn

Glu

200

Thr

Tyr

Asp

Phe

Phe

280

Met

Phe

105

Gln

Leu

His

Asp

Thr

185

Gln

Gly

Asn

Ile

Asn

265

Ala

Lys

31

Leu

Thr

His

Thr

Gly

170

Tyr

Gln

Gly

Phe

Arg

250

Asp

Val

Asn

Thr

Met

Leu

Ser

155

Pro

Ser

Ala

Asn

Asp

235

Val

Pro

Gly

Glu

Asp

Leu

Gly

140

Arg

Trp

Lys

Leu

Val

220

Asn

Thr

Lys

Gly

Phe
300

Tyr

Ala

125

Lys

Pro

Ile

Ala

Cys

205

Ala

Ser

Leu

Val

Arg

285

Asp

Asn

110

Gly

Ala

Glu

Pro

Asn

190

Thr

Phe

Pro

Asn

Leu

270

Cys

Lys

Asn

Val

Phe

Ser

Tyr

175

Arg

Asp

Ser

Val

Arg

255

Lys

Lys

Leu

Gln

Gln

Asp

Phe

160

Gln

Gly

Glu

Thr

Leu

240

Leu

Ser

Cys

Val



Cys

305

Pro

Ser

Phe

Asn

Asn

385

Ser

Ser

Gly

Pro

Cys

465

Phe

Asn

Phe

Glu

Asp

Cys

370

Phe

Pro

Cys

Phe

Ser

450

Lys

Phe

Cys

Phe

Cys

Pro

355

Gln

Phe

Val

Lys

His

435

Gly

Asp

Asn

Lys

Asn

Leu

340

Glu

Asp

Arg

Gly

Pro

420

Ser

Ser

Asn

Leu

His

Asp

325

Pro

Leu

Asn

Leu

Ser

405

Gly

Leu

Ile

Val

Glu
485

Asn

310

Arg

Cys

Tyr

Thr

Gly

390

Leu

Val

Thr

Asp

Glu

470

Ser

Thr

Pro

Asp

Arg

Asp

375

Asn

Ser

Met

Glu

Glu

455

Gly

Ser

Tyr

Trp

Cys

Ser

360

Gly

Asn

Thr

Gly

Ala

440

Cys

Phe

Asn

Gly

Arg

Asn

345

Thr

Ala

Glu

Gln

Asp

425

Gly

Asn

Asn

Pro

32

Val

Arg

330

Gly

Gly

His

Ala

Cys

410

Lys

Cys

Ile

Cys

Arg
490

Asp

315

Ala

Arg

His

Cys

Cys

395

Asp

Cys

Arg

Glu

Glu

475

Gly

Cys

Thr

Ser

Gly

Glu

380

Ser

Ser

Asp

Pro

Thr

460

Arg

Cys

Glu

Ala

Gln

Gly

365

Arg

Ser

Tyr

Arg

Cys

445

Gly

Cys

Thr

Lys

Glu

Glu

350

His

Cys

Cys

Gly

Cys

430

Ser

Arg

Lys

Pro

Cys

Ser

335

Cys

Cys

Arg

His

Arg

415

Gln

Cys

Cys

Pro

Cys
495

Leu

320

Ala

Tyr

Thr

Glu

Cys

400

Cys

Pro

Asp

Val

Gly

480

Phe



Cys

Tyr

Glu

Gln

545

Ala

Leu

Glu

Ile

Phe

625

Pro

Arg

Leu

Ser

Phe

Ser

Gln

530

Asp

Pro

Ser

Asp

Ala

610

Arg

Phe

Gly

Ala

Cys
690

Gly

Ile

515

Arg

Ile

Ala

Phe

Leu

595

Gln

Leu

Glu

Thr

Ser

675

Thr

His

500

Ser

Asp

Ala

Lys

Ser

580

Val

Gly

His

Phe

Tyr

660

Ala

Cys

Ser

Ser

Gly

Val

Phe

565

Phe

Leu

Asn

Glu

Gln

645

Ser

Arg

Pro

Ser

Thr

Ser

Ile

550

Leu

Arg

Glu

Ser

Ala

630

Lys

Glu

Pro

Val

Val

Phe

Glu

535

Ser

Gly

Val

Gly

Tyr

615

Thr

Leu

Arg

Gly

Gly
695

Cys

Gln

520

Ala

Asp

Lys

Asp

Ala

600

Pro

Asp

Leu

Ser

Pro

680

Tyr

Thr

505

Ile

Ser

Ser

Gln

Arg

585

Gly

Ser

Tyr

Asn

Ala

665

Gly

Gly

33

Asn

Asp

Leu

Tyr

Val

570

Arg

Leu

Glu

Pro

Asn

650

Gly

Val

Gly

Ala

Glu

Glu

Phe

555

Leu

Asp

Arg

Thr

Trp

635

Leu

Tyr

Pro

Gln

Val

Asp

Trp

540

Pro

Ser

Thr

Val

Thr

620

Arg

Thr

Leu

Ala

Phe
700

Gly

Gly

525

Ser

Arg

Tyr

Arg

Ser

605

Val

Pro

Ser

Asp

Thr

685

Cys

Tyr

510

Trp

Ser

Tyr

Gly

Leu

590

Val

Lys

Ala

Ile

Asp

670

Trp

Glu

Ser

Arg

Glu

Phe

Gln

575

Ser

Pro

Tyr

Leu

Lys

655

Val

Val

Met

Val

Ala

Arg

Ile

560

Asn

Ala

Leu

Val

Thr

640

Ile

Thr

Glu

Cys



Leu

705

Cys

Thr

Lys

Asp

Pro

785

Gly

Gly

Asn

Cys

Lys

865

Cys

Ser

Val

Gly

Cys

Cys

770

Lys

Lys

Arg

Ile

Leu

850

Asp

Lys

Gly

Leu

Val

Ser

755

Gln

Thr

Arg

Asn

Asp

835

Lys

Gly

Ala

Tyr

Cys

Cys

740

Asp

Pro

Lys

Cys

Gly

820

Pro

Cys

Phe

Cys

Arg

Ala

725

Asn

Gly

Cys

Glu

Glu

805

Pro

Asn

Ile

Phe

Asn
885

Arg

710

Cys

Cys

Tyr

Pro

Val

790

Leu

Val

Ala

Tyr

Gly

870

Cys

Glu

Asn

Arg

Tyr

Cys

775

Val

Cys

Arg

Val

Asn

855

Asn

Asn

Thr

Gly

Asp

Gly

760

Pro

Cys

Asp

Leu

Gly

840

Thr

Pro

Leu

Pro

His

Asn

745

Asp

Gly

Thr

Asp

Cys

825

Asn

Ala

Leu

Tyr

34

Asn

Ser

730

Thr

Ser

Asn

Gly

810

Arg

Cys

Gly

Ala

Gly
890

Leu

715

Glu

Ala

Thr

Ser

Cys

795

Tyr

Leu

Asn

Phe

Pro

875

Thr

Gly

Thr

Gly

Ala

Ser

780

Pro

Phe

Cys

Arg

Tyr

860

Asn

Met

Pro

Cys

Pro

Gly

765

Cys

Thr

Gly

Gln

Leu

845

Cys

Pro

Lys

Tyr

Asp

His

750

Thr

Ala

Gly

Asp

Cys

830

Thr

Asp

Ala

Gln

Ser

Pro

735

Cys

Ser

Val

Thr

Pro

815

Ser

Gly

Arg

Asp

Gln
895

Pro

720

Glu

Glu

Ser

Val

Thr

800

Leu

Asp

Glu

Cys

Lys

880

Ser
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Ser Cys Asn Pro Val Thr Gly Gln Cys Glu Cys Leu Pro His Val Thr
900 905 910

Gly Gln Asp Cys Gly Ala Cys Asp Pro Gly Phe Tyr Asn Leu Gln Ser
915 920 925

Gly Gln Gly Cys Glu Arg Cys Asp Cys His Ala Leu Gly Ser Thr Asn
930 935 940

Gly Gln Cys Asp Ile Arg Thr Gly Gln Cys Glu Cys Gln Pro Gly Ile
945 950 955 960

Thr Gly Gln His Cys Glu Arg Cys Glu Val Asn His Phe Gly Phe Gly
965 970 975

Pro Glu Gly Cys Lys Pro Cys Asp Cys His Pro Glu Gly Ser Leu Ser
980 985 990

Leu Gln Cys Lys Asp Asp Gly Arg Cys Glu Cys Arg Glu Gly Phe Val
995 1000 1005

Gly Asn Arg Cys Asp Gln Cys Glu Glu Asn Tyr Phe Tyr Asn Arg
1010 1015 1020

Ser Trp Pro Gly Cys Gln Glu Cys Pro Ala Cys Tyr Arg Leu Val
1025 1030 1035

Lys Asp Lys Val Ala Asp His Arg Val Lys Leu Gln Glu Leu Glu
1040 1045 1050

Ser Leu Ile Ala Asn Leu Gly Thr Gly Asp Glu Met Val Thr Asp
1055 1060 1065

Gln Ala Phe Glu Asp Arg Leu Lys Glu Ala Glu Arg Glu Val Met
1070 1075 1080

Asp Leu Leu Arg Glu Ala Gln Asp Val Lys Asp Val Asp Gln Asn
1085 1090 1095



Leu

Ile

Asn

Leu

Ala

Asn

Arg

Ala

Leu

Arg

Gln

Ala

Met
1100

Ser
1115

Leu
1130

Ile
1145

Ala
1160

Asn
1175

His
1190

Asn
1205

Ala
1220

Lys
1235

Ala
1250

Val
1265

Asp

Arg

Ala

Glu

Asn

Met

Lys

Asp

Gly

Tyr

Ala

Glu

Arg

Leu

Glu

Ile

Val

Thr

Gln

Thr

Glu

Glu

Arg

Ile

Leu

Gln

Gln

Ala

Ser

Leu

Glu

Ser

Asn

Gln

Val

Tyr

Gln

Asn

Ala

Ser

Val

Leu

Ala

Thr

Gln

Ala

His

Ala

Arg
1105

Ile
1120

Arg
1135

Arg
1150

Thr
1165

Ala
1180

Asp
1195

Glu
1210

Thr
1225

Lys
1240

Glu
1255

Ser
1270

Val

Arg

Ala

Glu

Gln

Glu

Asp

Ala

Ala

Asn

Glu

Val

36

Asn

Asn

His

Leu

Pro

Glu

Ile

Tyr

Phe

Ile

Ala

Ala

Asn

Thr

Val

Glu

Glu

Ala

Val

Asn

Glu

Ser

Lys

Gln

Thr

Ile

Glu

Lys

Ser

Arg

Arg

Leu

Ile

Gln

Arg

Leu

Leu
1110

Glu
1125

Asn
1140

Ala
1155

Thr
1170

Lys
1185

Val
1200

Leu
1215

Glu
1230

Asp
1245

Ala
1260

Ser
1275

Ser

Glu

Thr

Lys

Gly

Leu

Ala

Leu

Glu

Leu

Gly

Pro

Ser

Thr

Glu

Val

Asp

Ala

Lys

Arg

Leu

Glu

Asp

Leu

Gln

Gly

Arg

Ala

Pro

Glu

Thr

Thr

Asn

Lys

Lys

Asp



Ser

Glu

Asp

Leu

Leu

Lys

Asn

Ala

Thr

Ser

Ala

Lys

Asn

Glu
1280

Asn
1295

Leu
1310

Leu
1325

Ala
1340

Lys
1355

Leu
1370

Glu
1385

Glu
1400

Ala
1415

Glu
1430

Ala
1445

Glu
1460

Thr

Leu

Arg

Glu

Arg

Gly

Lys

Glu

Ala

Ala

Arg

Glu

Val

Leu

Glu

Glu

Lys

Ala

Arg

Asp

Ala

Asn

Ala

Ile

Ala

Asn

Glu

Gln

Asp

Gly

Asp

Asp

Phe

Leu

Glu

Asp

Ala

Glu

Asn

Asn

Leu

Met

Lys

Ala

Thr

Asp

Arg

Lys

Ala

Ser

Arg

Met

Glu
1285

Ile
1300

Arg
1315

Thr
1330

Ala
1345

Leu
1360

Arg
1375

Lys
1390

Thr
1405

Thr
1420

Ala
1435

Thr
1450

Leu
1465

Ala

Asp

Gly

Glu

Lys

Gln

Arg

Ile

Arg

Glu

Val

Phe

Lys

37

Asn

Gln

Lys

Gln

Ala

Glu

Val

Pro

Glu

Ala

Gln

Ala

Gln

Asn

Lys

Glu

Gln

Leu

Ala

Asn

Ala

Ala

Lys

Lys

Glu

Leu

Ile

Leu

Leu

Thr

Ala

Asn

Asp

Ile

Gln

Asn

Asn

Val

Gln

Lys
1290

Lys
1305

Glu
1320

Ala
1335

Glu
1350

Asp
1365

Asn
1380

Asn
1395

Gln
1410

Lys
1425

Ala
1440

Thr
1455

Glu
1470

Met

Asp

Val

Asp

Glu

Ile

Lys

Gln

Ala

Ala

Thr

Asp

Ala

Glu

Tyr

Lys

Gln

Ala

Leu

Thr

Thr

Leu

His

Ser

Leu

Glu

Ala

Glu

Asn

Leu

Ala

Asn

Ala

Ile

Gly

Glu

Thr

Asp

Lys
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Glu Leu Lys Arg Lys Gln Asp Asp Ala Asp Gln Asp Met Met Met
1475 1480 1485

Ala Gly Met Ala Ser Gln Ala Ala Gln Glu Ala Glu Ile Asn Ala
1490 1495 1500

Arg Lys Ala Lys Asn Ser Val Thr Ser Leu Leu Ser Ile Ile Asn
1505 1510 1515

Asp Leu Leu Glu Gln Leu Gly Gln Leu Asp Thr Val Asp Leu Asn
1520 1525 1530

Lys Leu Asn Glu Ile Glu Gly Thr Leu Asn Lys Ala Lys Asp Glu
1535 1540 1545

Met Lys Val Ser Asp Leu Asp Arg Lys Val Ser Asp Leu Glu Asn
1550 1555 1560

Glu Ala Lys Lys Gln Glu Ala Ala Ile Met Asp Tyr Asn Arg Asp
1565 1570 1575

Ile Glu Glu Ile Met Lys Asp Ile Arg Asn Leu Glu Asp Ile Arg
1580 1585 1590

Lys Thr Leu Pro Ser Gly Cys Phe Asn Thr Pro Ser Ile Glu Lys

1595 1600 1605
Pro
<210> 4
<211> 555
<212> PRT

<213> Homo sapiens
<400> 4

Met Asp Trp Val Ile Pro Pro Ile Ser Cys Pro Glu Asn Glu Lys Gly



Pro

Gly

Val

Glu

65

Ala

Ile

Val

Met

Ala

145

Lys

Thr

Gln

Phe

Lys

Gly

50

Pro

Val

Thr

Phe

Glu

130

Ala

Asn

Thr

Ala

Pro

Val

35

Val

Leu

Ser

Val

Lys

115

Val

Ile

Met

Gly

Ala
195

Lys

20

Phe

Phe

Asp

Ser

Thr

100

Gly

Thr

Ala

Phe

Leu

180

Asp

Asn

Tyr

Ile

Arg

Asn

85

Asp

Ser

Ala

Tyr

Thr

165

Asp

Leu

Leu

Ser

Ile

Glu

70

Gly

Gln

Val

Thr

Thr

150

Ile

Arg

Gln

Val

Ile

Glu

55

Arg

Asn

Asn

Met

Asp

135

Ile

Asn

Glu

Gly

Gln

Thr

40

Arg

Ile

Ala

Asp

Glu

120

Ala

Leu

Arg

Ser

Glu
200

Ile

25

Gly

Glu

Ala

Val

Asn

105

Gly

Asp

Ser

Asn

Phe

185

Gly

39

10

Lys

Gln

Thr

Thr

Glu

90

Lys

Ala

Asp

Gln

Thr

170

Pro

Leu

Ser

Gly

Gly

Tyr

75

Asp

Pro

Leu

Asp

Asp

155

Gly

Thr

Ser

Asn

Ala

Trp

60

Thr

Pro

Glu

Pro

Val

140

Pro

Val

Tyr

Thr

Lys

Asp

45

Leu

Leu

Met

Phe

Gly

125

Asn

Glu

Ile

Thr

Thr
205

Asp

30

Thr

Lys

Phe

Glu

Thr

110

Thr

Thr

Leu

Ser

Leu

190

Ala

15

Lys

Pro

Val

Ser

Ile

95

Gln

Ser

Tyr

Pro

Val

175

Val

Thr

Glu

Pro

Thr

His

80

Leu

Glu

Val

Asn

Asp

160

Val

Val

Ala



Val

Thr

225

Thr

Glu

Thr

Leu

Asn

305

Thr

Glu

Thr

Thr

Asp

385

Glu

Ile

210

Thr

Thr

Ala

Thr

Asp

290

Val

Val

Lys

Ser

Tyr

370

Thr

His

Thr

Tyr

Leu

Val

Asn

275

Phe

Val

Asp

Arg

Tyr

355

Arg

Gly

Val

Val

Lys

Lys

Tyr

260

Pro

Glu

Pro

Val

Val

340

Thr

Ile

Ala

Lys

Thr

Gly

Val

245

Thr

Val

Ala

Phe

Leu

325

Glu

Ala

Trp

Ile

Asn

Asp

Gln

230

Thr

Ile

Asn

Lys

Glu

310

Asp

Val

Gln

Arg

Ser

390

Ser

Thr

215

Val

Asp

Leu

Asn

Gln

295

Val

Val

Ser

Glu

Asp

375

Thr

Thr

Asn

Pro

Ala

Asn

Asp

280

Gln

Ser

Asn

Glu

Pro

360

Thr

Arg

Tyr

Asp

Glu

Asp

Asp

265

Gly

Tyr

Leu

Glu

Asp

345

Asp

Ala

Ala

Thr

40

Asn

Asn

Ala

250

Asp

Ile

Ile

Thr

Ala

330

Phe

Thr

Asn

Glu

Ala

Pro

Glu

235

Pro

Gly

Leu

Leu

Thr

315

Pro

Gly

Phe

Trp

Leu

395

Leu

Pro

220

Ala

Asn

Gly

Lys

His

300

Ser

Ile

Val

Met

Leu

380

Asp

Ile

Ile

Asn

Thr

Gln

Thr

285

Val

Thr

Phe

Gly

Glu

365

Glu

Arg

Ile

Phe

Val

Pro

Phe

270

Ala

Ala

Ala

Val

Gln

350

Gln

Ile

Glu

Ala

Asn

Val

Ala

255

Val

Lys

Val

Thr

Pro

335

Glu

Lys

Asn

Asp

Thr

Pro

Ile

240

Trp

Val

Gly

Thr

Val

320

Pro

Ile

Ile

Pro

Phe

400

Asp
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405 410 415

Asn Gly Ser Pro Val Ala Thr Gly Thr Gly Thr Leu Leu Leu Ile Leu
420 425 430

Ser Asp Val Asn Asp Asn Ala Pro Ile Pro Glu Pro Arg Thr Ile Phe
435 440 445

Phe Cys Glu Arg Asn Pro Lys Pro Gln Val Ile Asn Ile Ile Asp Ala
450 455 460

Asp Leu Pro Pro Asn Thr Ser Pro Phe Thr Ala Glu Leu Thr His Gly
465 470 475 480

Ala Ser Ala Asn Trp Thr Ile Gln Tyr Asn Asp Pro Thr Gln Glu Ser
485 490 495

Ile Tle Leu Lys Pro Lys Met Ala Leu Glu Val Gly Asp Tyr Lys Ile
500 505 510

Asn Leu Lys Leu Met Asp Asn Gln Asn Lys Asp Gln Val Thr Thr Leu
515 520 525

Glu Val Ser Val Cys Asp Cys Glu Gly Ala Ala Gly Val Cys Arg Lys
530 535 540

Ala Gln Pro Val Glu Ala Gly Leu Gln Ile Pro
545 550 555

<210> 5

<211> 4024

<212> DNA

<213> Homo sapiens

<400> 5
caccgctatt gtgcggggga agatgtagca gcttcttctc cgaaccaacc ctttgccttce 60
ggacttctcc ggggccagca gccgcccgac caggggcccg gggccacggg ctcagceccgac 120

gaccatgggc tccgtgtcca accagcagtt tgcaggtggc tgcgccaagg cggcagaaga 180



ggcgccecegag
cggtgcgggce
cgcccgegec
gcacatggaa
gtcagccaag
gagtgagagg
ctacaactgt
gaagtgccac
gcagggccct
cagccctacc
tgctatcagg
ggctagttgg
ctaggtgggg

gagggttctg

ccatccccag
aagaaggata
atggagccaa
tttcacatct
aatgggtaat
atgctcaccc
tgcaccttgg
atcttgtgca
attttaatct
gatagccagc

cgtggagagc

gaggcgccgyg
atctgtaagt
ggggtcgege
gggttccgga
ggtctggaat
cggccaaaag
ggaggtctag
ttctgccaga
agtgcacagg
ctgctccecgg
aagttttgag
cactgccatg
ggaaagggtg
ggggcaacca
aatttccagc
tataataatt
gccactacat
tgtatcctca
gatgatggca
ccgccccatt
gtcccacttt
ttttaacttt
aaggccctca
agcagctcca

aactatttgg

aggacgcggc
ggttcaacgt
tcgacccccce
gcttgaagga
ccatccgtgt
gaaagagcat
atcatcatgc
gcatcagcca
gaaagccaac
aggcacagaa
gagcaggcag
tatctcaggce
agtcaaagga
ggagggggga
ttttgaaagt
cccatgccag
tctgtggaag
tacccacttt
aaaagggtgt
ctgggccaat
ctccaggatg
ttttccttaa
tttcctgcac
ggtctgcgca

agtgcacagc

42

ccgggcggcyg
gcgcatgggg
agtggatgtc
gggtgaggca
caccggacct
gcagaagcgc
caaggaatgc
tatggtagcc
ctactttcga
ttgagccaca
agtggagaaa
ttgggttcac
actccaacca
atcaccctac
ggcctggata
agtgaaatga
gagatctctc
tgggataggg

ttgggggaac

gtgattttat
ccaactgcac
tataaatatt
tgtgttctca
gcaggaatta

ctattgaact

gacgagcctc
ttcggcttcecce
tttgtgcacc
gtggagttca
ggtggagtat
agatcaaaag
aagctgccac
tcatgtccgce
gaggaagaag
atgggtgggg

gtgggaatag

accatcaccc
tgctctgtcce
aacctgcata
gggaagttgt
ttaagtataa
aggagtaagc
tgctggcagce
agctgcagac
ttatttgctc
tagctgtgtg
ctggttttgt
ggtacatgag
ctttttgttg

acctcatttt

agctgctgca
tgtccatgac
agagtaagct
cctttaagaa
tctgtattgg
gagacaggtg
cccagcccaa
tgaaggccca
aagaaatcca
gctattcttt
ggtgcattgg
tttcttcect
aaatgcaagt
ctttgagtct
tttcctttta
gaccagattc
attgtttttt
tgtcccaagce
ctgctgctct
ccttggatac
cgaatgacgt
atttttgtat
caatctcagg
tttttgccac

tgccaataag

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



agctggcttt
ggagactagg
aattagtcta
aggccagaga
tttacatctc
gtgtgtgtgt
cttaatcctg
aaattttcgg
cctgccectgce
tcgtttacac
caatagaacg
ccccccaagt
ggcctagttt
tacaaacttc
caccaggcaa
tgaaccatcc
cctaaaaact
cacccacaca
caaaaatact
cattaccatt
caggctggag
attctcctgce
tttttgtatt
tgacctcagg

accatgctgg

tctgccatag
ttttaactgg
aacaggaaat
gcaagccaag
cagatctgtt
ttgtaaaact
tgctgtcgag
gttccaggga
tacagtagtg
gctgtgagat
cattgggtgg
tactgtattt
gtgtaaatat
tttttgtatt
aaagatctga
tttcttttgt
tgtcttctac
catacacatt
gaagctagga
tctttettte
tgcagtggca
ctcagcctcc
tttagtagag
tgatctgccc

gccaaccatt

tgtcctcttg
gtggccccat
ggtggtacac
attaggtgag
cttcaccaga
agagttgcta
ggatggatat
gacacacaag
attaatagtg
caccgcaaac
tgtgtgtctg
gtctgggcett
aatgtattgg
gagagaaaaa
aacattagtt
attccccttc
cctgccectcet
tcatgcttgg
aaaccctcca
tttttttttt
tgatcggctc
tgagtagctg
acggggtttc
accttggctt

tcttggtgta

43

aaaccccctce
gacttgattg
agaggctagg
ggttgtctaa
ttaggttagg
aggataagtt
atgaagtaag
cgagggtttt
tcatggtagc
ctaccttact
atcctgggtt
tgtaggactt
tctttcteeg
tagccaaagc
tggggggccc
ccctattacc
tttctgttca
agtgtctcca
tcecettgtte
ttttttaaaa
actgcagcct
ggatttcagg
accatgttgt
cccaaagtgc

ttcatgccaa

tgccttgaaa
ccttctactg
agaggctggg
tcctatggceca
cctaccatgt
taaagaccaa
gtgagatcct
gtggtgcctg
taaaggagaa
gtgttgaaac
cttgtctccce
cactacgttg
tgttctttgg
atctttgaca
tcttcttaaa
tattagacca
cccccaaaag
caactcttaa
ccaacctcct
tggagtctca
ctgcctcttg
cacccgccac
ccaggctggt
tgggattaca

acacttaaga

atgttttatg
gaagattggg
cccggtgaaa
caggacgtgc
gccacagggt
tacccctgta
taacctttca
gagcctgtgt
aaagggggtt
gggacaaatg
ctaaatgctg
attgctaggt
gggttttgtt
gaaggttctg
gtggggatct
gatcttctgt
aaaacttaca
atgatgtatg
aagtcaagac
ctgtgtcacc
ggttcaagtg
actcagctaa
ctggaactcc
ggcatgagcc

cactgctgta

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



gcccaggcgce
tcacaaggtc
aatacaaaaa
ctgaggcagg
cactgcactc
aaaacacact
agtaaagaga
ggaatatgaa
gtcaaagtgg
ctaaaaacca
gtacctgtct
ccctttggge
tactgggtac
cccttectect
gtca

<210> o6
<211>

<212>
<213>

DNA
<400> 6

agagaggggt
gccttectte
tggtggaggt
aagcttccaa

ggtgtggggg

tgggccccag

1430

ggtggctcac
acgagttcaa
aattagccgg
ggaatcgctt
cagcctggtt
actgtatttt
tgcaattggg
tgtatatcca
ccacaagatt
aagctttgtg
gtttttttcc
tttggtgacc
ttcctttcecce

ttccectggga

Homo sapiens

tgagtagtcc
cccatggcgg
gatgggccag
ggccctcectg

attcccccat

gttggagtgg

acctgtaatc
aactatcctg
gtgtggtggt
gaacccgaga
acagagcaag
ggatggatca
ggccttccat
agtcactcag
gtttaatagg
taaaatcttg
tgatcctttt
ccatcactgg
attttctaat

aaatacaatg

cttcgcaagc

gacacctggc

gggggccgga

gagggccagg

gcccceecgec

ggctagtgcc

44

ccagcacttt
gccaacacag
gcatgccttt
ggcagaggtt
actctgtctc
aacctcctta
gtagaaagtg
gaacttttat
agacgaacga
aatttatggg
ccctecattece
ggtgtgttta
cattttttaa

aataaataaa

cctcatttca
ttcggatttc
gccgggctgg
aatcgggccg
gtatgagttc

ccaaggcggce

ggaaggctga
tgaaaccccg
agtcctagct
gcagtgagct
aaacaaaaca
attttaattt
gggtcaggag
gcaggtgcta
atgtaactcc
gcgggagggt
tgaactgcag
tttgatggtt
cacaagctga

gacttattgg

ccaggccccce
gccttctcege
gttgatcctc
ggggttgggc

tgtgggggga

ttggagacct

ggcgggcgga
tctctactaa
attcaggagg
gagatcgcac
aaacaaaaca
ctaatcctaa
gccaagaaag
gaaactttat
atgtttactg
aggaaagcct
gagactgagc
gattttgctg
ctcttccctt

tacgcaaact

ggcttgggge

cccctceccagg
ggacctggct
caggctctga
tggcgtactg

ctcagcctga

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4024

60

120

180

240

300

360



gggcgaagca
cgtcacccct
ccaggacatc
gaggatcacc
gaaggtattc
catgtgtaag
tcttcaggag
tatcgagaac
actgcagcag
gtggttectgt
ggattttgag
agggccccat
ggtcccttte
catgcattca
ctagggaaag
aaggaaggaa
ggaaggtgaa
taaataaaga
<210> 7

<211>

<212>
<213>

DNA
<400> 7

ggatggttgt
gtgtttgcaa
agaggagaga

taataataac

2520

ggagtcgggg
ggtgccgtga
aaagctctgc
ctgggatata
agccaaacga
ctgcggceccect
atatgcaaag
cgagtgagag
atcagccaca
aaccggcgcc
gctgctgggt
tttggtaccc
cctgaggggg
aactgaggtg
aaaacctgga
ttgggaacac
gttcaatgat

agcctgggac

Homo sapiens

ctattaactt
aagggggaaa
gaaagaaagg

aatcatcggc

tggagagcaa
agctggagaa
agaaagaact
cacaggccga
ccatctgccg
tgctgcagaa
cagaaaccct
gcaacctgga
tcgcccagca
agaagggcaa
ctcctttctc
caggctatgg
aagcctttcc
cctgccectte
gtttgtgcca
aaagggtggg
gctcttgatt

acagtagata

gttcaaaaaa
gtagtttgct
gagagaagtt

ggcggcagga

45

ctccgatggg
ggagaagctg
cgagcaattt
tgtggggctc
ctttgaggct
gtgggtggag
cgtgcaggcc
gaatttgttc
gcttgggctce
gcgatcaagce
agggggacca
gagccctcac
ccctgtctcec
taggaatggg
gggtttttgg

ggcaggggag

ttaatcccac

gacacactta

gtatcaggag
gcctctttaa
tgagccccag

tcggccagag

gcctcccecgg
gagcaaaacc
gccaagctcc
accctggggg
ctgcagctta
gaagctgaca
cgaaagagaa
ctgcagtgcc
gagaaggatg
agcgactatg
gtgtcctttc
ttcactgcac
gtcaccactc
ggacaggggyg
gattaagttc
tttggggcaa
atcatgtatc

aaaaaaaaaa

ttgtcaaggc
gactaggact

gcttaagcct

gaggagggaa

agccctgcac
cggaggagtc
tgaagcagaa
ttctatttgg
gcttcaagaa
acaatgaaaa
agcgaaccag
cgaaacccac
tggtccgagt
cacaacgaga
ctctggcccce
tgtactcctc
tgggctctcc
aggggaggag
ttcattcact
ctggttggag

acttttttct

agagaagaga
gagagaaaga
ttccaaaaaa

gcgctttttt

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1430

60

120

180

240



tgatcctgat
tcctcgcecgga
cccgcgggec
ccgcgcacag
agcaaacttc
aaaacagccc
agcggcgcaa
tgggcgccga
agcggctgcecg
aaaccaagac
gcggcaatag
agcgcatgga
aggaccagct
agcccatgca
cctacatgaa
tggctcttgg
ttacctcttc
gcatgtatct
cccagcacta
cacacatgtg
ggaaatggga
tcaaaaagaa
agaacaccaa
gagagagatc

gtggggaggg

tccagtttgce
gccctgceget
ccccaaagtce
cgcccgcatg
ggggggcggc
ggaccgcgtce
gatggcccag
gtggaaactt
agcgctgcac
gctcatgaag
catggcgagc
cagttacgcg
gggctacccg
ccgctacgac
cggctcgccce
ctccatgggt
ctcccactcc
ccccggegcec
ccagagcggce
agggccggac
ggggtgcaaa
aaaggaaaaa
tcccatccac

ctggacttct

cgggggaatg

ctctctecttt
cccgacaccce
ccggccgggce
tacaacatga
ggcggcaact
aagcggccca
gagaacccca
ttgtcggaga
atgaaggagc
aaggataagt
ggggtcgggg
cacatgaacg
cagcacccgg
gtgagcgccc
acctacagca
tcggtggtca
agggcgccct
gaggtgccgg
ccggtgcceccg
agcgaactgg
agaggagagt
aaaaaatccc
actcacgcaa

ttttggggga

gaccttgtat

46

ttttccccecca
ccgcccgcect
cgagggtcgg
tggagacgga
ccaccgcggce
tgaatgcctt
agatgcacaa
cggagaagcg
acccggatta
acacgctgcecc
tgggcgcecgg
gctggagcaa
gcctcaatge
tgcagtacaa
tgtcctactc
agtccgaggc
gccaggccgyg
aacccgccgce
gcacggccat
aggggggaga
aagaaacagc
atcacccaca
aaaccgcgat
ctatttttgt

agatctggag

aattattctt
cccctectcece
cggccgecgg
gctgaagccg
ggcggccgge
catggtgtgg
ctcggagatc
gccgttcatce
taaataccgg
cggcgggctyg
cctgggcgeg
cggcagctac
gcacggcgca
ctccatgacc
gcagcagggce
cagctccagc
ggacctccgg
ccccagcaga
taacggcaca
aattttcaaa
atggagaaaa
gcaaatgaca
gccgacaaga
acagagaaaa

gaaagaaagc

cgcctgattt

tctcceceeeg

cgggccgggce

ccgggceccgce

ggcaaccaga
tccecgeggge
agcaagcgcc
gacgaggcta
ccccggcgga
ctggccccecg
ggcgtgaacc
agcatgatgc
gcgcagatgce
agctcgcaga
acccctggcea
cccectgtgg
gacatgatca
cttcacatgt
ctgcccctcet
gaaaaacgag
cccggtacgce
gctgcaaaag
aaacttttat

cctggggagg

tacgaaaaac

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



tttttaaaag
aataatattt
ttttgtacag
agaatttgcc
atttaggaca
tttaaaaatt
ttgtttaaaa
aaaaatggcc
ctttccattt
tggtttgtaa
ccgtagttgt
atgtatatat
ctccattatg
<210> 8

<211>

<212>
<213>

DNA
<400> 8

atgaccctct
gaggacgtgg
gacgcaggtt
gtgcccececgg
ttgcccaagg
gcggacggcet
ggcgcgggcea

aagccgcectt

2078

ttctagtggt
agagctagtc
tatttatcga
aatatttttc
gttgcaaacg
gtacaaaagg
agggcaaaag
atgcaggttg
tgttcagata
tatttctgta
attttaaaag
ttgaactaat

cacagtttga

Homo sapiens

ccggcggcgyg
acatcgatgt
gcgatagccc
cggcacccca
aggcggccgyg
gcaagggcgg
gcggttcgge

actcgtacat

acggtaggag
tccaagcgac
gataaacatg
aaggagaggc
tgaaaagaag
aaaaaattag
ttttagactg
acaccgttgg
aaaaaaacca
aatttattgt
attcggctct
atcatcctta

gataaataaa

cagcgccagce
ggtgggcgag
cgcggggccg
tcacggacag
agccggggcc
tgttggcggce
gggaggcctg

cgcgctcatc

47

ctttgcagga
gaaaaaaatg
gcaatcaaaa
ttcttgctga
aaaattattc
aataagtact
tactaaattt
taatttataa
tgaaattact
gatattttaa
gtattatttg
taacaggtac

tttttgaaat

gacatgtccg
ggcgacgacg
ccggagctgce
cctcagccgce
ggaccggggayg
gaggagggcyg
gccccgagcea

accatggcca

agtttgcaaa
ttttaatatt
tgtccattgt
attttgattc
aaatttggac
ggcgaaccat
tataacttac
tagcttttgt
gtgtttgaaa
ggttttcccc
aatcagtctg
attttcaact

atggacactg

gccagacggt
ggctggaaga
gcctggacga
cccaccagca
gcgacgtggg
gcgcgagcegyg
agcccaagaa

tcctgcagag

agtctttacc
tgcaagcaac
ttataagctg
tgcagctgaa
attttaattg
ctctgtggtce
tgttaaaagc
tcgatcccaa
tattttctta
cctttatttt
ccgagaatcc
taagttttta

aaaaaaaaaa

gctgacggcecce
gaaggacagc
ggcggacgag
gcccctgaca
cgcgccggag
cggcgggect
cagcctagtg

cccgcagaag

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

60

120

180

240

300

360

420

480



aagctgaccc
aagttccccg
aagatccccc
tccgaggaca
cagcaggagc
ctggcggcgg
gcggcggcecg
ctccagtacc
ctgccctegg
ctgcagctge
gcgggcacca
gagaacatca
gccggcggea
gggaccgtgc
actgccacca
gcctcggecg
cgcgccaatg
gctgcgcgece
tccccaattt
cgcacaccta
aggtaaaacc
cgtggggatg
tggggttttt
ttttttttga

ggagatttta

tgagcggcat
cctggcagaa
gcgagccggyg
tgttcgacaa
acctgcgcga
cggccggege
gtgcctattce
cgtacgcgcet
gcgagctggg
agctcaatag
ccgcgteget
taggtggggg
ctgggggttc
agtcggcagc
tcgcgceccat
ccgccgetge
gccgggaccce
ctgtcccaag
cctttcecccect
agctggtcga
gaaaaccgaa
ggagggaaat
atttttttaa
aggttcactc

aatataaaaa

ctgcgagttc
cagcatccgc
caacccgggce
cggcagcttc
gcagacggcyg
cgcgggaccc
gcacccggca
gccgecggtg
ccgcaaagcg
cctgggcgec
catcaagtcc
ccccecgegget
agggggcggce
gctcatggcc
tcttagcgtg
tgcggcecgec
agggtccggce
cccggteccg
gagcccccaa
gcaaactcac
ttttccaaaa
tctttgtata
gaaaaaacaa
tccgaagttt

attttcaaaa

48

atcagcaacc
cacaacctct
aagggcaact
ctgcggcgcec
ctcatgatgc
tacggccgcece
gcggcggcegyg
gcaccggtgce
gccgcectteg
gccgcggeceyg
gagccaagcg
cctgggggcet
agcacggcgce
acccaccaac
ccactctccg
gctcaagcca
ggcggcctcg
gtccecgetge
cgcctacctt
cgcgcgccecg
atgcaccccg
tatttgtaaa
attccgtaga
tatctgagaa

aggcaaaaag

gcttccccta
cactcaacga
actggaccct
ggaaacgctt
agagcttcgg
cctacggcect
ccgcggetge
tgcctcecege
gctcacagct
ctgcgggcac
cgcggceccgte
cggcggtggg
agtcgtttct
cgctgtcgcet
gacagtttct
aatggccggce
agcaacaaat
ccaatcctgg
ccgcggcectce
ccggggatag
acggcgcctg
aaaattattg
tttagagctc
aagaatgtat

tgtcattcta

ctacagggag
ctgcttegtce
ggacccgcag
caagcgccac
cgcttacagc
gcaccctgceg
tgcggcggceg
tgtgccgetg
cggcccgggce
agcgggcgcec
gttcagcatc
cgctggggtce
gcggccaccc
gagccggacyg
gcagcccgca
gcaataggga
gcacctccag
actctgcctc
catccccteg
ctttccatac
ctcttagtac
actttccttt
tgaactttca
agagacgttg

ttataaaagt

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



49

ctgtttatat atgaatgaat atatatggta ttctaaatgt tattccatcg tgttgtacac

aactttgtaa ataaattttt aaaatgccaa aaaaaaaa

<210> 9
<211>
<212>
<213>

DNA
<400> 9

ttcattataa
catgttatta
tcctatttet
cacctcttaa
ccccaaagcet
atttgtgggc
acggagactg
tcttccacca
gaagacaagg
tgtgtactca
ctctccaaca
atgaaatcta
aaggcctcag
aacccgactg
aaccagaccc
acccaatcct
ctgcagtcct
gaagctgctg
caaaccatgg

tgagtgaaac

2103

Homo sapiens

atctagagac
tgcaggcaac
ctaacatctt
attttttcct
tgccttgcett
ctgaagaaaa
tctctectcet
gtcccaaagg
tccecggtcaa
atgatagatt
tcctgaacct
agaggtggca
cacctaccta
ggaaccttcc
agaacatcca
ggaacaatca
gcatgcagtt
gggaaggcct
atttattcct

tgatattact

tccaggattt
tcactttatc
ccagaaaagt
cctcttectce
tgaagcatcc
ctatccatcc
tcecttectece
caaacaaccc
gaaacagaag
tcagagacag
cagctacaaa
gaaaaacaac
ccccagcectt
aatgtggagc
gtcctggagce
ggcctggaac
ccagccaaat
taatgtaata
aaactactcc

caatttcagt

taacgttctg
ccaatttctt
cttaaagctg
tatactaaca
gactgtaaag
ttgcaaatgt
atggatctgc
acttctgcag
accagaactg
aaatacctca
caggtgaaga
tggccgaaga
tactcttcct
aaccagacct
aaccactcct
agtcccttcet
tctcctgceca
cagcagacca
atgaacatgc

ctggacactg

ctggactgag
gatacttttc
ccttaacctt
tgagtgtgga
aatcttcacc
cttctgctga
ttattcagga
agaagagtgt
tgttctctte
gcctccagceca
cctggttcca
atagcaatgg
accaccaggg
ggaacaattc
ggaacactca
ataactgtgg
gtgacttgga
ctaggtattt
aacctgaaga

gctgaatcct

ctggttgect
cttctggagg
ttttccagtc
tccagcttgt
tatgcctgtg
gatgcctcac
cagccctgat
cgcaaaaaag
cacccagctg
gatgcaagaa
gaaccagaga
tgtgacgcag
atgcctggtg
aacctggagc
gacctggtgc
agaggaatct
ggctgccttg
tagtactcca
cgtgtgaaga

tcctctcececcee

2040

2078

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



tcctceccecate
gcccatccag
tttttttttt
tgaaacggag
gcaagctccg
ctacaggcgce
cactgtgtta
cctaacagct
taaccttggc
tagggtttag
tattcgtatt
ggttaagctg
ccctaatttg
atgacatgag
ttagttgatt
taa

<210> 10

<211>

<212>
<213>

DNA

<400> 10
agccgcgcag

ctgcgcccca
gggagccccg
cacgctccta

cccagaggcg

6007

cctcatagga
tcaatctcat
tttttcctat
tcttgctctg
tctcececgggt
ccgccaccte
gccaggatgg
gggatttaca
tgccgtctcet
aatctaacct
gtttgggatt
taacatactt
ttggttgtgc
tactgcttta

ttaccctgat

Homo sapiens

acgccgccca
gcccggcetcet
ggccacagcc
ccgcccggac

acgacacgat

tttttcttgt
ggagggtgga
tggatcttcc
tcgcccagge
tcacgccatt
gcccggctaa
tctcgatctce
ggcgtgagcc
ggctatagat
caagaataag
gggaggcttt
aattgatttc
taatctttgt
gttggtttaa

ttcaccgagt

ggacgcagcc
gctgcagcgg
tggcctccgg
gcgcggatcc

gcgctgcgcg

50

ttggaaacca
gtatggttgg
tggagaaaat
tggagtgcag
ctcctgecte
tattttgtat
ctgaccttgt
accgcgcecct
aagtagatct
aaatacaagt
gcttattttt
ttaccgtttt
agaaagaggt
gttcaaatga

gtttcaatga

gccgccgcecg
cagggaggaa
agccacccac
tccgceccggcea

ctggcgctct

cgtgttctgg
agcctaatca
actttttttt
tggcgcggtce
agcctcccga
ttttagtaga
gatccacccg
gcctagaaaa
aatactagtt
acaaattggt
taaaaactat
tggctctgtt
ctcgtatttg
atgaaacaac

gtaaatatac

ccgctcectcet
gagccgccgce
aggcctcccce
ccgcagccac

cggcgctgcet

tttccatgat
gcgaggtttc
tttttttttt
ttggctcact
gcagctggga
gacggggttt
cctcggcectce
gacattttaa
tggatatctt
gatgaagatg
tgaggtaaag
ttgctatatc
ctgcatcgta
tatttttcct

agcttaaaca

gccactggct
agcgcgactc
gggcggcgcece
ctgctcccgg

gctactgttg

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2103

60

120

180

240

300



tcaacgccgce
acccagacta
atcatggcta
ttggcctcgg
ctggctcagc
aaccctacta
gcaacctcca
acaacaaact
gcagaacatc
acgcatcctg
agttcaagca
ctactagaga
gatctgccca
agaactcaac
acagtgcagc
agctccagcc
gtggctcatg
aagcagctcg
aaattgatct
tgcggcatac
attcacacta
ctaaaggagg
gaggaccgct
ctcgtggcgg

cggctaacag

cgctgctgcece
ctacggactc
cagatacagc
tcaaggcgac
aagtctcagg
ccaccatcga
cagccacagce
ctggggggaa
tgacgacccc
tggccacccce
ctgtggctat
cagtgtttca
ccttggcectce
agacctccag
ccacgagccc
ccacagcagc
agagtaactg
tcctgaacct
cactgatatg
ggctggcatc
agctccctgce
caggggtcag
tcagcatgcc
ccctctatgg

aggagctgca

gtcgtcgceccg
atctaacaaa
ccagcagagc
cacccttggt
cccagtcaac
gagccccaag
taaacctaac
aagcagccac
tcaccctaca
aacaagctcg
ccctggcetac
ccatgtcagc
ccaaagtgct
tcagatgcca
ggcaacggca
atcaactacc
ggcaaagtgt
cacaggaaac
ccgagcagtc
tgttccagga
caaggatgtg
tgacatgaag
cctcatcatc

ctgctgccac

gacagtggag

51

tcgcecgtcege
acagcaccga
acagtcccca
gtatccagtg
actaccgtgg
agcacaaaaa
accacaagca
agtgtgacca
agtccactta
ggacatgacc
accttcacaa
caggctggtc
gggattacag
gccagctcta
ttgagaacac
caccgatacc
gaggatcttg
accctctgtg
aaagccacct
agtcagaccg
tacgagcggc
ctaggggacc
accatcgtct
cagcgcctct

aatggttacc

cgtcgcceccte
ctccagcatc
cttccaaggc
actcaccggg
ctagaggagg
gtgcagacac
gccagaatgg
cagacctcac
gcccccgaca
atcttatgaa
gcccggggat
ttgaactcct
cgtcatcggt
cggcccectte
ctaccctgcecce
ccaaaacacc
agacacagac
cagggggcgce
tcaacccggce
tggtcgtcaa
tgaaggacaa
aggggccacc
gcatggcatc
cccagaggaa

atgacaaccc

ccagaatgca
cagtgtcacc
caacgaaatc
gactacaacc
cggctcaggc
cactacagtt
agcagaagat
atccactaag
acccacttcg
aatttcaagc
gaccaccacc
gacctcgggt
tatctcgcaa
ctcccaggag
agagaccatg
ttctcccact
acagagtgag
ttcggatgag
ccaagataag
agaaatcact
atgggatgaa
ggaggaggcc
attcctgctc
ggaccagcag

aacactggaa

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



gtgatggaga
ggggacagct
gacacacacc
aaccacccca
gaggggtgtc
atcacattct
ctggatgatg
aatcccttca
gtcagagcca
cactgctgtg
gcaggtggct
cctgaaagtc
caccctctat
gggcctcectgg
tttctcacat
aggtctgctt
ggtatctcag
ccttgcagag
gctgtagcta
attccctgag
catcagcgat
ctgtatatca
ttctaaccca
tagctcatct

agtgcatgct

cctcttctga
ggatcgtccc
tctagtccgg
agtgccgttt
ccctcccaat
gtccagattc
agggagatca
ttctgcagtg
cttggtgaca
ttcacatgtg
gggctggaaa
cagctcccaa
gttcttaccc
gattagcaca
ttgcttcgtg
aggggacctg
ggcagctgat
gccacccacg
gtgagagcag
acccagtatg
gtgtcttcag
taggaaactc
gccctceccact

cactcactct

gggtgcatga

gatgcaggag
tctggacaac
tctgccggtg
ggatggggaa
ccccccaggg
ctcttgtaaa
agaaaaagcc
agattgccga
gagccaggat
cctteegtece
ggagggcagg
gttttccttce
ctccctacac
ggttattcat
agatgggggc
cgtgcaggtg
gaggggtcag
atcttctttg
cgtgttccectt
aaagagcagt
agacaatcca
agggacattt
gccaaaggcc
gattctcctg

agggcagcct

52

aagaaggtgg
ctgaccaagg
gcctccagca
gggaaagact
ccttaatttt
ataacccact
acgtaaggga
gacctgaaga
gagaacaaag
agagcagtcc
gctacatcct
tcctacccca
tcagtgtttg
aaccttgaac
ttaacccaca
aggagagaag
caggaacact
ggcttccatt
ttgttgttca
ggctgcagga
ttaaagcagc
caagttgctg
aaaagctcag

tgccacagga

gggggacaga

tcagcctcaa
acgacctgga
gcaccacaga
ggggagggag
tccecttttea
agtgcctgag
ctttatagat
gggtaagtga
attccatttg
¢gggcagggg
ggctcggtgg
gcctcgtgta
ttcccactta
cccttgttcet
caggtctccg
gggacactcg
ggcccattgce
tccaccaggg
ctgctcagct
gaggccttcc
caggaaggac
agagttttgt
acagttggca

aaagagggcc

ctgttgtggg

cggggagctg
tgaggaggaa
gctccagacc
agtgaactcc
acctgaacaa
ctcagtgctg
gaactagtgg
cttgcccaag
caccatgcca
tgaaactcca
gatctgacga
cccatcttcc
ctctgtcctg
ggattcggat
tgcgtgaacc
agtccaggct
ccctggcact
actaaaatct
gatgggagtg
cggggccccce
aggctttccc
tatagttgtt
gacgtccagt
tggaaagcgc

aacgtcccac

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



tgtcctggcece
gcggttctcet
aatataggac
gcatggtgag
ccatggtctc
ctgcttaggg
gagtcaggct
tttttaaaag
cttcctcaca
tagggcccca
atctgccccg
ggaaaacagg
gggttctctc
attcctcctt
aaataggcct
tgactggcaa
ctccatcgcet
tttatattcg
gccttgctcet
ggtcatcatc
ttgggtctgg
gcaaagacag
ggaggccaga
aggcagcaaa

gtttaatcta

tggagctagg
tgcagtttct
ttttatgggc
gtttcatctg
catcgttctg
gaatgaaatt
ccggctgtag
ggtaggggga
gtctgtagcce
gcgagtttcce
atgctctagt
aaatcttgtt
cacccagtag
tgctgatcct
ctgcaaatca
ggactagaga
ctgtccaagg
tccaaactgt
tgccaccagg
ttctgccacc
gaagaggtaa
tttatcatca
aaccacaagt
gcttatgaag

gtctaggcac

ccttgctgtt
ggtggcatct
tcggcagtta
attgagaagg
ggcgtaaatt
gccatttttc
tagctctgat
ggggctgggg
atctgatatc
caggagttag
gtttggaggt
aggcttgagt
gttttctgtt
gggtcacact
atcaaaggct
gcaggagtgc
agaacccgga
gttagtctag
acacctatgt
tttactgggt
gaggaacact
gctctttcag
atgatgacta
gaggtacaga

cagatttttt

53

cctcttectcet
caggggaaca
gctgccatgt
gggaatcctg
ccctgggatc
gggtgaaacg
gaaataggct
aagatctgtc
ctaggggaaa
agggatgcga
gggcaggatg
gaggtgtttg
gtggtcccgt
tcaccagcca
gcaaccctat
ctggccaggt
gaggctctgg
gcttaggaca
caacaggcca
tctaaatgct
agaagctcag
tggtaaactg
ggaagcctac
atattctttg

tccecgettga

gtgagcctag
caaagctatg
agaaggctcc
tgtggaatgt
aagtaggaaa
ccacacctcc
atccactcgg
ctgcaccatc
aggaaggcca
ggctaacaag
gagaacagtg
cttccttett
gggagaggcc
gggcttttga
ggcctcttgg
cggtcctgac
gctgattcag
gcttcagaat
aacagccatg
ctctgataat
catgacttaa
tggtttcccce
tgtcatgaga
cgttgtaaga

taaggaaagc

tggggctget

tctattccce
taagcagtgg
tgaactttcg
atgggcagaa
agggtcttaa
gatggcttac
tgcctaattce
ggggttcaca
ttccaaaaac
cctgtttggg
gcccagcgcet
agactggatt
cggagacagc
agacagatga
tctcectgact
aggttactgc
ctgacacctt
catctataaa
tcagagagca
acaggttgta
aagctgcaca
gtggggagac
cagaatacgg

tagcagaaag

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



tttatttaaa
gaacaagttc
tgttaaccta
agtgatggcc
ttttgcttga
agtatttgtc
gccccectecce
gttggcaggc
ctagagaaaa
ttcaggacag
tcggtaaatt
tcccagttgt
tctacacttt
caagaaacaa
accaaggaaa
gtcacggtca
actctttggt
gggatcatat
tgtttgtaaa
attgtatact
aaaaaaa
<210> 11
<211>

<212>
<213>

DNA

<400> 11

2660

ccacttcttg
aaactgatac
ccctgcactg
aagttttttc
tttttttttt
ttgtagatca
cagcaaagtc
aaccctgtag
agataatctg
aaacaagatt
aagaattgct
taccctagceca
ctctgaatca
agttttggat
catgatgggg
ctagctgatc
gttggtettt
atgtcttagt
aactatagtt

gtcaattaaa

Homo sapiens

agctttatct
atatacacat
ctttaagtga
tctggacagg
taaacaaaaa
ggtgttttgt
acagctccat
tcatggagaa
aagctcacaa
aaaacctgga
actcgaaggt
aggctaggga
tttaggttta
gagcttttat
gaggcagaga
cctcaggtcect
ttgtctgcag
ggacaggggt
aataattatt

gtgtttttgt

54

tttttgacaa
atttttttga
acatactttg
aatgtaaatg
atgaaatata
tttgtttttt
ttcagtaaag
aggtatttca
agatgaagtg
tccacagact
gccagaatga
gggcatgaac
agatgtaagt
atatggaact
gggcaagagt
gctgcaaaca
tgaatgttca
ctgaagtaca
gcattttctt

gtaaactggt

tatactggag
taatgtaaat
aaaaagcatt
tcttactgga
acaagacaaa
taattttaaa
gttggagtca
agatctagtc
acttcctcaa
gtgcgcctca
cacaaaggac
acaaacataa
gaacaattct
tactccaaca
aaaactgtag
cagcatggag
acagtttgcc
ctggaattta
acaaaaatat

tcaaaaaaaa

aaactttgaa
acagtgacca
atgttagctg
aatgacaagt
cttatgataa
atgcaaccct
atatgctctg
caatcttttt
aatcacatgg
gaaggaataa
agaattcctt
gaactggtct
ttctttctgce
ggactgaggg
catagctttt
gacacagatg
caggaactgg
ctgagaaact
attttggaaa

aaaaaaaaaa

agtttctcct ttgttttacg tttgggagga ggtggcattg gaaatagcag agtgcttcgce

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6007

60



ggtaacaggg
gctccagcga
cccaccccac
atgtactgag
cacagtccag
ttgatatatc
ctgaagaaac
gctaagccca
gcggtgtggg
ggggatgatt
atcctggaag
cagctttctc
aaaggggtaa
gagtacatga
cctaaacagc
ctgagcgcaa
ctgagaaagc
gcgttecgttg
tttcggtgca
cacgtgcgca
aggtttattc
aatgaacaag
agtgacaaac
aaccccaaaa

tttaaggaca

gttggagtgc
tcctccecacc
tcacggcctc
gctggagcct
caggtgtttg
ctggtgtaaa
gggcaaagac

ggcaaggcaa

ccttatgtga
tctcagactg
aggactcact
aaaaggtttt
agaaagagct
caggcaagaa
tcgcagaatt
tcgcttgtec
atctcctcat
agagctcaaa
cttttgaagg
tccacacggg
agtcaaataa
agggaaagta
atgcctcatt
gcggttataa

tggtgcattt

aatggtgtga
tcagcctcect
ccttgggaat
gtgtgaacag
ctgaagacag
ccttcaagaa
aagacaccag
gtcaagccaa
tggctatgtg
ttacatagaa
ttttgagtcc
cgaagcaagc
tccacaaaag
gcttccgect
tgctagaaag
tcagagtgga
tcatggtccc
actaaagaga
gtgcggaaag
ggagaaacgt
cctgaaagcc
gtcctccaac
gattattgtt
tttggtgtta

ttttttettt

55

tctcagctca
gaatagctga
tcagacctaa
aacagaagag
cttactcaga
gggcacaggc
aaaggcctgg
gacctgcagg
tgctatgagc
tgcgtcataa
ttggaatacc
tcccttgaat
atagttggag
ggaggaatac
aagccccccea
tgcactagga
cgagaccacg
catttcctgg
cgcttctctc
ttcgtgtgtc
cacatcctaa
aggatgaagc
tctaggaagg
ctaagatgct

tatttgtttt

ctgcaacccc
ccaccagcac
ccatcgctga
gccttcactc
tcactactgc
aggaaaacat
gtggaagagc
cggaaataga
ctggccctca
ggggtgagtt
taaagaaagg
gttctttgga
agaattcgcect
ctggcattga
taaataaaga
agttgaggaa
tctgtgcgga
ttcatactgg
tggactttaa
cctttcaagg
cgcatgcaaa
agattaacag
aatttctaaa
cctacacttt

atttagaact

tgcctcccag
actaggcaaa
gctgaaacaa
tagtagtgct
ctggaggtgg
gagccagcaa
ccccagtggg
acctgtcagc
ggctctcgga
ttctcaaccc
atcagaacaa
atacatgaaa
tgagtattct
cctatcagat
atatgacagt
tagagctgcc
atgtgggaaa
agagaagccg
tttgcgtacg
ctgcaacagg
tacgaacaag
aagagtgatc
tcaatattgc
gtgataccgt

ttttttattt

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



gttttattta
attttcaaaa
ttcatgtact
gcttttgcct
cactttgttg
gggcaacata
ttttattttt
cgtgatcttg
ctcccaagta
agtagagatg
tctgcccacc
ccccacaaca
caggaggctg
attgcaccac
aattaaaaat
atagtcaata
tttttgtttt
tatttgataa
aacttcagaa
<210> 12

<211>

<212>
<213>

DNA

<400> 12

6063

gaactttgtg
gcataacctt
ataaatatga
tttaaattta
ggaggccaaa
gtgagatcct
gtttttgttg
gctcactgca
gctgggacta
gggtttcacc
tcggcectcecce
tgtttaaact
aagcaggagg
tgtactccag
atacttcatg
aatgaatcag
ctttttatca
tgttagtcca

daaaaaaaaaa

Homo sapiens

tgttcttaaa
caatatatta
aaataacttt
tacttcagcc
gcaggaggat
gtctctacaa
gtaggcgtct
acctccacct
caggtgtgtg
atgttggcca
aaagtgctgg
tagctaggcc
atagcttgag
actggataac
gttcatgtca
tagttaaata
ttgtatcaaa

tttgaatcca

56

gtgtgcttcc
tctgttggat
gatttttaat
aggcatagtg
agcttgaggc
aaaaatttgt
cgctctgtceca
cccgggttea
tcaccacgcc
ggctagtctc
gattacaggt
tggttgcata
cccaggagtt
agcaagagcc
tagccctaga
ttccttaaag
ctatatggaa

ttttagatat

aacaggaagg
tattggatat
tgtgtagttt
actgatgcct
caggagttcc
ttttatttgt
cccaggctgg
agtgattctc
cggctaattt
aaactcctga
gtgagccact
cgcctgtgtt
tgaggctaca
catcttttaa
gaatgaaaaa
tcaactgtat
atcatatggt

ttcacaatta

tcagtgataa
aagacttatt
ccatttctta
gtaatcccaa
agaccagcct
atttatatat
agtctagtgt
tggcctcagce
ttgtattttt
cctccagtga
gtgcctggcece
cccagctact
gtgagctgtg
aaaaagtaaa
tttgcagtag
ttcattgtga
tagatgtgat

aagaatatga

aatccctccce tccggcgggce gtcgctggcg ggtggctagg cccaacggca ggaagccgac

gctatcctcc gttccgcgge gccgggtccg ccttceccecgtcect gttctagggce ctgctcectge

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2660

60

120



gcggcagcetg
tccctetgga
cagagggaaa
cgcggececgg
ggctcccggg
ggtgcccggt
cttgggagga
ccgggccage
ccgctectece
gggggcaccyg
ccgggggctyg
gatcacctac
gcgaccggtg
gccgcccecect
cgcgtcctac
ccccgactgg
cgtgttggac
gcccccgggce
gcgaagcctg
ctttgtgcct
ggccccgceca
gcgccaggcc
cggccggggce
ctacaagttc

ctggcgcaac

ctttagaagg
aggcgagggt
ccggatcagt
aagccctcgg
gcctggtcgg
tgggcgtcect
gcagggcagg
ggcgagcggce
acgcctgcgg
tggggctcge
ccatggaccg
gcttgctggg
ggcgtgctgce
gactgccggce
ggagaggctc
ccccegecect
tacgaggagg
cagcgctggg
gcaagtaacc
tatggctacc
ctgtccagga
cgggtccgcet
gggccggggc
tacctggcett

gcgttgctcg

tctcgagcect
tcgggccaca
tgagagagaa
gcgcgggcetg
gccggctggg
ggccagctca
gcccgcggec
agcgacggct
acgcgtggeg
cgacggcggce
tctgtgtgcet
ggcagctgcc
tgtggtggga
tgcgcttcaa
aggccgtgcet
ggggcatcca
cagcggeggce
tttggatgaa
tcttcaactg
tctaccccag
aacaggggct
actaccacca
agccggtgcec
tcgagaactc

ctggggcggt

57

cctgtacctt
gtgagcgagg
tcaagagtag
ggagaaggag
ccccgggege
ccttgcecctg
tttgcattct
ggagccgcag
agcggaggca
ggcgggcggyg
ggcggccgece
gccgctgcecce
gcccttcggg
catcagcggc
tttccaccac
ggcgcacact
ggcagaagcc
cttcgagtcg
gacgctctcc
aagccacccc
ggtggcatgg
actgagccaa
cgaaattggg

gcagcacctg

gccggtggtg

cccagggatg
gccagggcgyg
cggatgaggc
tgggcggagg
agtggaagaa
gcggctcgcece
gggaccgccc
ctacagcatg
gcgctgectg
cggcgegggt
ggcttgacgt
tgggcgtcge
gggcgcgata
tgccgcectge
cgcgacctcg
gccgaggagyg
ctggcgacct
ccctecgecact
taccgggcgg
ggcgacccgc
gtggtgagcc
catgtgaccg
ctcctgcaca
gattatatca

ctgggcccag

aaccgggcct
tgggcgcegeg
gcttgtgggg
cgccgcagga
agggacgggc
ccgcccggca
ccttccattce
agagccggtg
ttcgcgecat
ggcgccgagy
gtacggcgct
caaccccgtce
gcgccccgag
tcaccgaccg
tgaaggggcc
tggatctgcg
ccagccccag
cccecggggcet
actcggacgt
cctcaggcecct
actgggacga
tggacgtgtt
cagtggcccg
ccgagaagct

accgtgccaa

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



ctacgagcgc
ctccctggcece
ccactggcgc
ggtgtgccag
ctggttcgag
gctttttgat
aacacccatt
agatgggggc
gatgggcatc
gaaatgaaat
ccacaggcca
cacgtttttc
agagtggaag
ctcctgagaa
atctgttccc
agatgaatac
taaatcaagt
gaatttatcc
ttttctataa
agcaaccttt
gccatagtgt
actgcaatgc
tgcactacat
gtttttgttt

gcctactatt

tttgtgcccc
tcgtacctgce
cggagctacg
gctgtacaga
cggtgaagcc
cctctactgt
tttgctctat
ccggttteca
attgtttagg
agcttagcgg
tatttgtggc
tggaccaagg
gactgtggct
aggtgaggag
ctgtcctgtg
atgcgtgtac
cccaaattca
ctttacaatg
cctggatttt
ttccctette
cacttccaca
cagtcctgca
tatggaatca
atctctgaca

aacttactct

gcggcgcectt
ttttcctcega
ctgtccacat
gggctgggga
gcgctccecet
gcatctcctt
gggaaaaaaa
tattttttgc
ggtgaaggag
caagaagccg
ccgtgcagcet
tgaagcaaat
gcaggtggga
ggcagtccaa
aatggaagca
ctcactttac
ttgacttagg
tgaatagtca
ttaaatcata
ccagaaaacc
caattattta
ggagtgctgg
tgcaaaagga
gtttttagtt

gtctcttgtt

58

catccacgtg
ccgcaacccce
cacctccttc
ccggcccaag
ggaagcgacc
gactgccgca
cgatttacca
acagctagca
ggggttcttc
ttgaggcggt
tccaaatctc
ttgtggttgt
ctttgttgtt
gaggggccgce
aagtgctgga
ataagaaatg
ggagttcagt
tctcctaatt
ttaaaattac
agtctgtgtt
tttcatgtct
cattaccctc
aaaaaagttt
aaatgtttag

aaaggctaaa

gacgacttcc
gcggtctatc
tgggacgagc
agcatacgga
caggggaggc
tcatgggagt
attaatatta
attgggctcc
ctcaccttgt
ttcctgaatt
atacacaact
agaaggagcc
tggattcctc
tgacttcttt
ttgtccttgg
tattcctgaa
atttaatgaa
tgtttcttct
agatgtgaaa
tacagacaga
ttactggacc
tgcagaacag
catgatatct
atcctcagaa

tctgcgcettce

caagtgcctc
gccgctactt
cttggtgccg
acttggccag
caagttgtca
aagttcttca
ctcagcacag
ctttgctget
aaccagtgca
tccccatcetg
gttcccgatt
ttgttggtgg
acagccttgg
cacaagtact
aggaaactta
aagctgcatt
accctatgga
gtctttatgt
ataaagcaga
agagaaggaa
tgaaatttaa
tgaaaggtat
gttgttggca
ctacattagt

tccectggtge

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



cagcaggttc
ttgagactgt
gtaagcagca
gccctaggga
ctatcacttc
ctgtgacagt
aaataatggg
tgggtagggt
tttgattagt
cagacatact
aaatgaaaag
attacaaagt
gagataacag
tcaggttttg
tagtagtagt
aagctcattt
tgatgatttt
tataggtcta
tcaccattta
aatatttttt
ttttttttag
aggaaggtat
ggactgcagt
tcctgcctcea

tttttgtatt

ccctcacagt
gctatggaac
tattcagcag
agatagagaa
caaaaagtaa
cttaatgata
agttttctcc
caagattaac
gcagttctct
tgaaaagctc
ctgtggagaa
gccagccacc
tcagtgatct
aaggtaacct
cctgagcectce
tgagcacttt
atatcttcct
aaattatatc
gattaagctt
tggttcgttt
tattaagtcc
aattgcattt
ggcgtgatct
gcctcccgag

tttagtagag

caatgcagtg
caatcttgaa
gtgccactac
ttatacaagg
atggtgactg
ccataaatca
tccacttatt
tagttttata
gaatcataaa
acttaaatct
aatgtcctca
gaataaagat
tggtgttacc
agtttagatt
agcgtcctceca
aggaagtaag
tctttgcettg
ttaaggtatg
gacttgcaaa
tggtaaagct
atttagaact
tttttttttt
tggctcactg
cagctgagac

actgcgtttc

59

gtatagcata
catacatgca
atgcctactc
caaagtcctt
ataaaacaat
atattagaaa
agaataagga
cagagttctg
gcaagtttta
aggtgcttca
ttaaagtatt
aaaagttcag
gggattccac
tgaattccag
tctataaaat
tgaaagtacc
cagtgatttc
ttgtagaata
ctaggaagaa
ctataaattg
aaccatatta
gagacggagt
caacctccgc
tacaggcgcc

accatgttgg

tcctcacatt
ttgacttgac
tgccagacac
ctctttaggg
tggcagaacc
gctagttgac
ccctcagtga
ctgtaaatag
cctctectgta
attcactttc
aaagtgtggg
ttcttaaaat
atggggcagt
ctatgtgaca
gactggcgaa
taaaatagca
aggatgtcct
aattaaaagg
gcacctaggc
gtatctatta
tttatggaat
cttgcactgt
ctcccaggtt

tgccaccacg

gcaggctggt

tctagtgccc
aagttactga
tgagcttggg
ctcttacaat
tgtttgatta
ttaaagcctg
ctaattattg
tcattttgca
catgtttttg
ttgagaggac
cagaattaca
gagtttttat
gggaaagagt
ttgggtaaat
aatacttcac
ggcacccaat
catatctatt
ataatctaaa
tttctttgaa
ttttaccaat
aattagcatg
agccccagcet
caagcgattc
cctggccaat

cttgaactcc

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



tgaccttgtg
cgtgcccage
taatctcatc
attgagtagg
tttcaaaatg
ttacaaattt
catttgtaac
aagtcttttc
tttggagtca
tgagttttag
aaatgtgatg
tgttctaaat
attttacgct
gtactcagga
tcagtccatt
ttacaatagc
gtcacctgaa
cacgtgctat
tgtggcttcc
aggaatcaga
ttatatatat
gtatttagtt
tgtgtctcag
tgttcagatt

aaa

atccacctgc
cattgcattt
agagagcgag
ttcagctcta
cctttectat
agtattttta
agaagacggt
ctagcagtaa
gaacctgggt
ctttctcctt
atgtatgcca
tttcaaggat
ttgcatatat
tagtgcctgg
ttaccgagga
agtggcagaa
ctgcaaaatg
cattctacta
ttacagtctg
gaaagaaaat
ttttaaagct
tggtgaatac
ggatttctat

ttttgacaaa

ctcggcctct
ttattcacat
atgaatgtgg
acatacctta
gattgtcatg
gtacttgatg
ctgacttgct
tttaggggag
atgactctgt
tacaatgcat
aggtgctttg
ctaaaccagg
aatttatgga
catgtaggaa
aggagccaag
ccagccatgce
agtgggttag
actggcaccc
gaactgacaa
ataatttaac
ttatatgcct
ttgcattgaa
gctacacatt

atgattaaaa

60

cagagagctg
acacattgtt
caattgctca
agaaaaatgc
tcctecttta
actctaatta
ttcagtattc
acagaggagt
ggccttgatg
gaatgcctat
tatattgtaa
gattggcaaa
ggtgttgaga
gcacctggaa
gtccaggccc
ttctgcaaat
acaaaatcat
taaggttgaa
tatgcaggag
tttaaagatg
caaatatcag
tacatgtcaa
cttttaacaa

taatgagatg

ggattacagg
aatgtggaac
ttttattttg
atatcggtgc
aggcttttcc
catgaatgca
acaagttctt
ttcatgtaaa
aagcaagtta
ccccctacaa
agtgctatat
cgtttttcca
ggatagatta
aatattcgct
actgaaggac
cacaacctct
ctgttgggac
agtgcttatc
cagtaaactg
taaattatat
ggaaaggagc
gatgtcaagt
atcaagtatt

gaaaatgaaa

tgtgagccgce
aatttaacac
catatattaa
actgtatgta
ctcaaattta
cctggaatga
tccagtttcece
gagcatgcag
cttaaactct
aacaaagatt
aattataaga
gggagtaaat
gacacttgaa
gtgattacca
ttgcataaca
ttgagcctct
ctcctagttce
tgctttccaa
gcagaaaacc
atatagtata
caagtccttg
catttttgaa
tatgtacaca

daaaaaaaaa

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6063



<210> 13
<211>
<212>
<213>

DNA

<400> 13
agccctttgt

tccggagggce
gggaggatca
agtgaggccc
gctgaaaatg
agatgatgag
acaaatggaa
caatccaggt
caaaatacca
cactttgcgg
ttatctgagg
acaagagacc
gcttcagaga
aacttcagca
gcctaaggct
ctctggcgtc
ggtacgcctg
ttctctectte
atgccccgac
gtagcagcaa
acctattacg

aaaatcatag

1393

Homo sapiens

ttatggcctg
tgggcgtgge
acttgagtct
cctacccaca
tcagatgcaa
gaaagtgtga
ccaagcgttt
catctacttc
gcccttecect
gactggtgtc
cttcataggce
agattacagc
agttatgaga
ccgggagceca
ttgaattcat
aggtggtgtg
cagtttcatg
ttgttacctg
tgtgctaaga
cctgtttgaa
aaggagtgga

tgactaggac

atctagctaa
ggtgcaggcc
gggaactcag
tcecteteegt
atttggatag
ttttgacact
cttcaacttc
aaacaaatga
tgccgaccat
aacaactcgg
atgcttaccc
gatgttcgag
tgaatgagag
tgttggcatc
gttccattcc
tggtccatgg
caggtcaggc
cctgcatttt
ggaataagaa
tacaatgtac
agaggagaca

tccacagtga

61

ggcttctaga
tgtagtccca
ccaggaattc
ccccgcaatce
cagcaagaag
ggtgccagtt
tgatgtcaaa
gcaatttaca
tttgcctccce
tttgagtact
tgaacaacgg
gaaacgcaag
agcagaagag
atgggcaaga
tgtttctgtt
cagacttctc
ctgggtgcct
cccatcccca
gatgatgaaa
taaaggaggg
atttgaatga

agatggttga

cttcaggagc
cccactccga
aagaccagcc
tccttecatce
aatttcttgg
aaagatgacg
ctggagaagc
gctccacaaa
attaataagg
aatggcaaga
caagatatgc
gcagtgacca
accaatacag
attgctgcaa
gaggcctttt
tcggcagaca
accactcaca
ggcatagaag
agattaatga
atgtactttc
atcctcatga

ctagtgacac

ttaagaatcg
aggctgcgga
tgggcaacac
ccagggtgtt
agggggaagt
caaatatgga
ctaagaaata
aagctagatg
tgtgtcggga
aaatcgaagt
ctgaaatgtc
agagagcaag
ttgaagtgat
gagctgttca
tgatgcaagc
caaagggttg
ggaggatgat
ataatatgtt
cagtagagaa
agatcatgta
tctacaaaac

agccccatct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



62

aaagaatccc tttctgtatg tctgaaaacc cattaaaata aagtcactgc aattggcctt

gtaaaaaaaa

<210> 14
<211>
<212>
<213>

DNA
<400> 14

tggagctccg
cagtttctgce
gacccatcac
aattcccggg
agtaacttga
cgtcgagagt
aggagaggag
atgttactcg
gttaagaagg
gatccttctg
ttattcttge
tatgctagta
tgtatctttt
gtatttgaat
gtattcccat
gaagcaaagt
ttttctggct

tcagtacaaa

<210> 15

1079

aaa

Homo sapiens

gttttcagcce
tacgtttcaa
agtttaatcc
acgattcagg
ctatcaacgc
ctgtaggagc
taagaacatt
gcggagttcg
aatcaagacc
agaatgctag
accttttttt
tagactatac
tcttcctact
aactttagct
gtgtcttaga
tacttatgga
ttcaaaaatt

agtgtttata

tctttcecggg
agatcctgga
aacctacatc
ggcctctcaa
tagtagcgaa
agcagtcctc
gctgtctgtg
tacgcatgaa
attcaaatgt
aatagggaat
cttggtagta
accaataatt
atgatactag
ctactgtttg
agcccaaagt
taaagaaagc
tggattgcaa

tagaaacaat

ctacctggta
gaagcctagt
ccagggtctce
atctcctceeg
tctgtttccc
agggaaatcg
cagagagaaa
agaagaccaa
ccctgcagtt
caagacacca
attttatata
ttgataatga
taattcataa
atttgaccca
cagtgagatg
attaggtagt
tcacagcaaa

aaagttgaca

gcaatttgag
gttgtgtcaa
cacaaatgct
agacgttgat
ctctatcgga
aagatgagtg
agatggcaag
caaacaagga
tctgcgtgtce
agccacttca
gcaggttgag
gttctaggat
gggatctgtg
aagaagccaa
aaacccaaca
tgggctatag
ctttgttatt

tttgagtacc

gctctgtcat
gacgccgatg
caccgaagaa
aaagaacctt
agctttactc
gctttacagce
attgagatac
gcctaaggga
taatggatgg
gccataaatc
aaagctactc
gtatttttct
taatctgaat
gatgatataa
tcaagaaatt
cataattaga
tttacagttt

ttttaaaaa

1380

1393

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1079



<211>
<212>
<213>

<400>

cgcatggggt tcggcttcct gtcc

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

<400>

24
DNA
Homo sapiens

15

16

17

DNA

Homo sapiens

16

cacggtgcgg gcatctg

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

<400>

ccttccatgt gcagcttact c

17

21

DNA

Homo sapiens

17

63

24

17

21



