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Met Ala Ala Ala Val Glu Ala Leu Tyr Val Val Leu Glu Arg Glu Gly

1 5 10 15

Ala Ile Leu Pro Arg Gln Glu Gly Phe Ser Gly Val Tyr Val Phe Phe
20 25 30

Ser Pro Ile Asn Phe Val Ile Pro Pro Met Gly Ala Val Met Leu Ser
35 40 45

Leu Arg Leu Arg Val Cys Ile Pro Pro Gly Tyr Phe Gly Arg Phe Leu
50 55 60

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

Met Thr Pro Asp Met Thr Glu Glu Leu Ser Val Val Leu Phe Asn His
85 90 95

Gly Asp Gln Phe Phe Tyr Gly His Ala Gly Met Ala Val Val Arg Leu
100 105 110

Met Leu Ile Arg Val Val Phe Pro Val Val Arg Gln Ala Ser Asn Val
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Thr

Ser

Glu

285

Pro

Gln

Arg

Glu

His

365

Lys

Cys

Ile

Phe

270

Glu
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Leu

165

Asp

Gly

Phe
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Leu
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Leu
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Leu
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Glu
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Gln

Gly
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545

Gln

Met

Thr

Glu

Asn
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Glu

Phe

Lys
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Leu
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Leu
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Glu
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Ile
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Asp
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Leu

Cys
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Leu
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Leu

Gln

Ser
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Ser

Arg

Glu

Gly

Gln

Val

Arg

Ser

Glu
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Leu

Pro

Val

Ser

Phe

645

Asp

Ser

Cys

Ile

Val

Ala

Glu

Pro

Ile

550

Val

Phe

Ile

Ser

Val

630

Ser

Phe

Ile

Leu

Thr

710

Leu

Glu

Val

Ser

535

Val

Asn

Tyr

Leu

Leu

615

Pro

Glu

Leu

Gly

Leu

695

Asn

Gly

Asn

Asp

520

Cys

Pro

Arg

Gln

His

600

Thr

Glu

Val

Thr

Phe

680

Gly

Ser

Cys

Phe

505

Arg

Pro

Gly

Ser

Leu

585

Ser

Met

Cys

Glu

Ile

665

Ser

Leu

Glu

Tyr

Gly

Glu

Ala

Thr

Phe

570

Glu

Asn

Lys

Glu

Glu

650

Val

Val

Ser

Thr

Cys

Leu

Phe

Val

Val

555

Ser

Gly

Phe

Asn

His

635

Leu

Arg

His

Glu

Leu

715

Tyr

Leu

Trp

Cys

540

Lys

Leu

Asp

Pro

Cys

620

His

Phe

Glu

Gln

Gln

700

Val

Met

Gly

Lys

525

Cys

Met

Lys

Leu

His

605

Lys

Gln

Leu

Cys

Asn

685

Leu

Arg

Gly

Ala

510

Leu

Leu

Gly

Glu

Glu

590

Leu

Ala

Lys

Gln

Gly

670

Leu

Leu

Cys

Val

Ile

Phe

Thr

Ile

Ser

575

Asn

Val

Ala

Asp

Thr

655

Ile

Lys

Asn

Ser

Ile

Ile

Thr

Leu

Glu

560

Ile

Ser

Leu

Met

Lys

640

Thr

Glu

Glu

Asn

Arg

720

Ala



Glu

Met

Glu

Arg

785

Gly

Asp

Gly

Val

Ser

865

Ala

Phe

Thr

Met

His
945

Glu

Gln

Glu

770

Cys

Phe

Ile

Glu

Glu

850

Val

Ile

Leu

Asn

Leu

930

Met

Glu

Cys

755

Phe

Leu

Phe

Cys

Val

835

Asp

Ser

Asn

Asp

Thr

915

Ile

Tyr

Ala

740

Ala

Arg

Ser

Leu

Lys

820

Glu

Gln

Asp

Pro

Met

900

Val

Asp

Leu

725

Tyr

Gly

Ile

Asn

Arg

805

Ser

Ser

Ser

Ala

Leu

885

Leu

Ser

Ser

Met

Lys

Glu

Gly

Cys

790

Leu

Leu

Met

Ser

Asn

870

Ala

Lys

Phe

Ser

Leu
950

Ser

Ser

Ser

775

Thr

Leu

Ala

Glu

Met

855

Glu

Glu

Phe

Arg

Thr

935

Leu

Glu

Ile

760

Leu

Lys

Thr

Ser

Asp

840

Asn

Pro

Glu

Leu

Ala

920

Leu

Lys

Leu

745

Thr

Arg

Lys

Ser

Phe

825

Asp

Leu

Gly

Tyr

Cys

905

Ala

Glu

Glu

730

Phe

Leu

Asn

Ser

Lys

810

Ile

Thr

Phe

Glu

Leu

890

Leu

Asp

Pro

Leu

Gln

Phe

Met

Pro

795

Leu

Lys

Asn

Asn

Ser

875

Ser

Cys

Ile

Thr

Pro
955

Lys

Lys

Met

780

Asn

Met

Lys

Gly

Asp

860

Gln

Lys

Val

Arg

Lys

940

Gly

Ala

Asn

765

Gln

Lys

Asn

Pro

Asn

845

Tyr

Ser

Gln

Thr

Arg

925

Ser

Glu

Lys

750

Lys

Leu

Ile

Asp

Phe

830

Leu

Pro

Thr

Asp

Thr

910

Lys

Leu

Glu

735

Ser

Thr

Cys

Ala

Ile

815

Asp

Met

Asp

Ile

Leu

895

Ala

Leu

His

Tyr

Leu

Asn

Thr

Ser

800

Ala

Arg

Glu

Ser

Gly

880

Leu

Gln

Leu

Leu

Pro
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Leu Pro Met Glu Asp Val Leu Glu Leu Leu Lys Pro Leu Ser Asn Val
965 970 975

Cys Ser Leu Tyr Arg Arg Asp Gln Asp Val Cys Lys Thr Ile Leu Asn
980 985 990

His Val Leu His Val Val Lys Asn Leu Gly Gln Ser Asn Met Asp Ser
995 1000 1005

Glu Asn Thr Arg Asp Ala Gln Gly Gln Phe Leu Thr Val Ile Gly
1010 1015 1020

Ala Phe Trp His Leu Thr Lys Glu Arg Lys Tyr Ile Phe Ser Val
1025 1030 1035

Arg Met Ala Leu Val Asn Cys Leu Lys Thr Leu Leu Glu Ala Asp
1040 1045 1050

Pro Tyr Ser Lys Trp Ala Ile Leu Asn Val Met Gly Lys Asp Phe
1055 1060 1065

Pro Val Asn Glu Val Phe Thr Gln Phe Leu Ala Asp Asn His His
1070 1075 1080

Gln Val Arg Met Leu Ala Ala Glu Ser Ile Asn Arg Leu Phe Gln
1085 1090 1095

Asp Thr Lys Gly Asp Ser Ser Arg Leu Leu Lys Ala Leu Pro Leu
1100 1105 1110

Lys Leu Gln Gln Thr Ala Phe Glu Asn Ala Tyr Leu Lys Ala Gln
1115 1120 1125

Glu Gly Met Arg Glu Met Ser His Ser Ala Glu Asn Pro Glu Thr
1130 1135 1140

Leu Asp Glu Ile Tyr Asn Arg Lys Ser Val Leu Leu Thr Leu Ile
1145 1150 1155

Ala Val Val Leu Ser Cys Ser Pro Ile Cys Glu Lys Gln Ala Leu
1160 1165 1170

Phe Ala Leu Cys Lys Ser Val Lys Glu Asn Gly Leu Glu Pro His



Leu

Arg

Leu

Phe

Arg

His

Trp

Ile

Ala

Ser

Asn

Pro

Ser

His

1175

Val
1190

Arg
1205

Glu
1220

Pro
1235

Ser
1250

Phe
1265

Lys
1280

Leu
1295

Gln
1310

Glu
1325

Leu
1340

Ala
1355

Gly
1370

Val
1385

Lys

Leu

Trp

Phe

Cys

Asp

Ser

Pro

Gln

Asn

Pro

Asn

Asp

Ile

Lys

Glu

Leu

Ile

Tyr

Glu

Leu

Tyr

Arg

Leu

Glu

Ser

Leu

Lys

Val

Asp

Asn

Leu

Lys

Val

Leu

Phe

Glu

Leu

Ile

Ser

Asp

Ala

Leu

Phe

Leu

Leu

Val

Lys

Thr

Ala

Thr

Gly

Val

Ala

Pro

Thr

1180

Glu
1195

Met
1210

Gln
1225

Asn
1240

Leu
1255

Ser
1270

Asp
1285

Tyr
1300

Ala
1315

Lys
1330

Val
1345

Ser
1360

Ala
1375

Phe
1390

Lys

Ala

Asp

Tyr

Ile

Ile

Cys

Glu

Thr

Gln

Glu

Gln

Pro

Ala

Val

Ser

Thr

Thr

Pro

Ala

Phe

Gly

Lys

Ile

Leu

Ser

Asn

Tyr

Ser

His

Glu

Asn

His

Asn

Pro

Thr

Val

Asp

Leu

Thr

Pro

Ile

Glu

Leu

Tyr

Ile

Leu

Gln

Lys

Arg

Tyr

His

Met

Asp

Pro

Ser

1185

Thr
1200

Asp
1215

Asn
1230

Glu
1245

Val
1260

Ile
1275

Ile
1290

Asp
1305

Asp
1320

Leu
1335

Thr
1350

Leu
1365

His
1380

Asn
1395

Phe

Tyr

Leu

Asp

Ile

Gln

Leu

Ser

Met

Phe

Leu

Cys

Phe

Cys

Gly

Leu

Ser

Phe

Arg

Glu

Val

Gly

Leu

Ile

His

Asp

Pro

His

Tyr

Val

Ser

Tyr

Ser

Asp

Asn

Met

Lys

Ser

Glu

Phe

Ser

Lys



Thr

Ser

Thr

Leu

Gly

His

Arg

Thr

Val

Val

Asn

Pro

Gln

Ile

Thr

Lys
1400

Tyr
1415

Asn
1430

Phe
1445

Ala
1460

Tyr
1475

Ser
1490

Ala
1505

Ile
1520

Gln
1535

Lys
1550

Phe
1565

Lys
1580

Asn
1595

Arg

Leu

Gln

Asn

Val

Trp

Ile

Phe

Val

Val

Lys

Asp

Pro

Ile

His

Leu

Lys

Lys

Val

Ser

Ala

Asn

Ser

Thr

Gly

Gln

Asn

Asp

Lys

Phe

Glu

Ser

Ile

Tyr

Leu

Phe

Gln

Leu

Tyr

Thr

Val

Glu

His

Tyr

Leu

Gly

Ile

Leu

Lys

Leu

Val

Arg

Cys

Cys

Leu

Leu

Asn

Val

Ser

Ser

Leu

Leu
1405

Leu
1420

Lys
1435

Leu
1450

Leu
1465

Pro
1480

Cys
1495

Lys
1510

Ile
1525

Asp
1540

Leu
1555

Val
1570

Arg
1585

Val
1600

Lys

Glu

Ala

His

Lys

Arg

Ser

Asp

Asp

Pro

Leu

Tyr

Phe

Gly

Ser

Asp

Ile

Ile

Arg

Asp

Asp

Cys

Leu

Ala

Leu

Leu

Ile

Lys

Pro

Val

Leu

Leu

Cys

Ile

Ile

Val

Ile

Leu

Leu

Val

Lys

Thr

Asp

Phe

Tyr

Arg

Ser

Glu

Leu

Lys

Ile

Met

Ser

Glu

Tyr

Tyr

Ile

Leu

Ser

Asp

Arg

Lys
1410

Gln
1425

Lys
1440

Ser
1455

Tyr
1470

Asp
1485

Gln
1500

Asn
1515

Glu
1530

Leu
1545

Lys
1560

Arg
1575

Leu
1590

Ala
1605

Gln

Ser

Ala

Ile

Gly

Thr

Val

Val

His

Gln

Val

Leu

Ile

Leu

Leu

Leu

Pro

Ala

Tyr

Leu

Leu

Ser

Cys

Leu

Val

Ile

Leu

Thr

Glu

Pro

Glu

Asp

Glu

His

Gly

Ile

Leu

Gln

His

Glu

Asp

Asp

Gln

Glu

Leu

Leu



His

Pro

Leu

Glu

Ser

Ala

Met

Val

Lys

Pro

Phe

Leu

Ile

Thr

1610

Lys
1625

Gln
1640

Ser
1655

Ala
1670

Thr
1685

Leu
1700

Leu
1715

Arg
1730

Thr
1745

Met
1760

Leu
1775

Asp
1790

Trp
1805

Lys
1820

Asp

Asp

Lys

Val

Ile

Lys

Thr

Ser

Gly

Leu

Glu

Asp

Ile

Cys

Gln

Gly

Met

Gly

Ala

Leu

Tyr

Ala

His

Ala

Val

Ile

Lys

Glu

Met

Ile

Ala

Ser

Ile

Phe

Leu

Ala

Ser

Tyr

Pro

Asn

Thr

Ile

Val

Met

Ile

Cys

Gln

Glu

Asn

Val

Phe

Leu

Arg

Leu

Leu

Leu

1615

Asp
1630

Val
1645

Asn
1660

Leu
1675

His
1690

Asp
1705

Asn
1720

Thr
1735

Trp
1750

Gln
1765

Phe
1780

Trp
1795

Thr
1810

Gln
1825

Ile

Lys

His

Gly

Ser

Lys

Thr

Cys

Glu

Pro

Asp

Ile

Cys

Leu

Met

Leu

Thr

Glu

Lys

Glu

Leu

Leu

Ile

Phe

Lys

Pro

Ala

Leu

Arg

Val

Gly

Val

Asp

Leu

Val

Lys

Tyr

Arg

Glu

Leu

Phe

Lys

Ala

Val

Glu

Gly

Ala

Gln

Glu

Asn

Lys

Thr

Asn

Ser

Leu

Pro

1620

Ser
1635

Asn
1650

Lys
1665

Pro
1680

Ser
1695

Trp
1710

Asp
1725

Ile
1740

Met
1755

Ser
1770

Pro
1785

Glu
1800

Asp
1815

Met
1830

Gln

Leu

Glu

Ile

Tyr

Thr

Cys

Leu

Thr

Arg

Phe

Asn

Ser

Cys

Asp

Leu

Val

Asp

Thr

Phe

Val

Ala

Thr

Lys

Glu

His

Gly

Glu

Asn

Gln

Leu

Phe

Lys

Ile

Lys

Thr

Asp

Lys

Gly

Asp

Gly

Val



Lys

Ile

Thr

Gln

Glu

Met

Ser

Leu

Ala

Asp

Thr

Ile

Glu

Pro

Lys

Thr
1835

Leu
1850

His
1865

Thr
1880

His
1895

Leu
1910

Gly
1925

Glu
1940

Leu
1955

Gln
1970

Thr
1985

Ser
2000

Pro
2015

Ile
2030

Ala

Asp

Leu

Val

Ser

Phe

Ala

Thr

Val

Leu

Glu

Ile

Leu

Asp

Thr

Leu

Phe

Gln

Gln

Arg

Phe

Val

Ile

Ala

Tyr

Lys

Ser

Gln

Ser

Arg

Val

Cys

Asp

Gly

Ser

Arg

Val

Phe

Lys

Ala

Arg

Ser

Asp

Leu

Leu

Thr

Gln

Thr

Phe

Thr

Cys

Asp

Asn

Val

Glu

Ser

Leu

Leu

Tyr

Arg

Tyr

Thr
1840

Asn
1855

Phe
1870

Thr
1885

Cys
1900

Tyr
1915

Asp
1930

Ala
1945

Ile
1960

Leu
1975

Ser
1990

Leu
2005

Gly
2020

Thr
2035

Asp

Val

Glu

Thr

Pro

Leu

Met

Ala

Gln

Tyr

Ala

Glu

Leu

Cys

Tyr

Leu

Leu

Ser

Ser

Ala

Asp

Arg

Phe

Ser

Ala

Phe

Lys

Glu

Gly

Glu

Glu

Pro

Trp

Cys

Asn

Lys

Arg

Trp

Cys

Asp

Glu

Ser

Ile

Gly

His

Thr

Tyr

Arg

Leu

Leu

Lys

Gln

Leu

Ala

Lys

Glu

Lys

Tyr

Gly

Glu

Ala

Leu
1845

Asn
1860

Arg
1875

Asp
1890

Ser
1905

Lys
1920

Asp
1935

Ala
1950

Lys
1965

Gly
1980

Glu
1995

Arg
2010

Lys
2025

Ala
2040

Ile

Ile

Leu

His

Ser

Gln

Arg

Leu

His

Ser

Ser

Glu

Ser

Met

Met

Pro

His

Leu

Phe

Glu

Arg

Pro

Asn

Phe

Met

Gln

Thr

Ile

Leu

Trp

Ser

Asp

Ser

Ser

Ser

Thr

Ser

Tyr

Thr

Asp

Ser

Gly

Gly

Gln

Gly

Ser



Thr

Cys

Lys

Trp

Val

Ser

Tyr

Glu

Ile

Thr

Ser

Met

Met

His

2045

Arg
2060

His
2075

Asp
2090

Arg
2105

Glu
2120

Leu
2135

Ala
2150

Ser
2165

Gly
2180

His
2195

Gln
2210

Ala
2225

Asp
2240

Leu
2255

Gln

Ile

Trp

Asn

Gly

Arg

Arg

Val

Glu

Arg

Leu

Leu

Asn

Val

Ala

Leu

Cys

Met

Thr

Asp

Val

Tyr

Leu

Gln

Leu

Arg

Ser

Glu

Gly

Ser

Pro

Gln

Ser

Arg

Lys

Ser

Glu

Leu

Lys

Thr

Gln

Leu

Ile

Val

Glu

Trp

Tyr

Glu

Glu

Leu

Ser

Ser

Asp

Val

Arg

Ser

2050

Ile
2065

Tyr
2080

Leu
2095

Asp
2110

His
2125

Phe
2140

Val
2155

Tyr
2170

Ile
2185

Glu
2200

Ser
2215

Ile
2230

Glu
2245

Ile
2260

Gln

Leu

Glu

His

Glu

Ser

Glu

Pro

Gly

Val

Asp

Leu

Cys

Leu

Ala

Lys

Glu

Cys

Ser

Thr

Glu

Thr

Glu

Tyr

Phe

Glu

Ile

Ala

Leu

Gly

Leu

Thr

Leu

Phe

Met

Leu

Leu

Ile

Ser

Ile

Lys

Arg

Gln

Leu

His

Ser

Tyr

Tyr

Cys

Ser

Phe

Lys

Phe

Leu

Asp

Thr

2055

Asn
2070

Asp
2085

Tyr
2100

Val
2115

Asn
2130

Glu
2145

Lys
2160

Arg
2175

Ser
2190

Trp
2205

Gln
2220

Met
2235

Ile
2250

Phe
2265

Leu

Tyr

Gln

Ser

Ala

Ser

Arg

Leu

Arg

Gln

Glu

Glu

Leu

Lys

Gly

Glu

Ala

Lys

Leu

Leu

Ser

Gln

Ser

Lys

Pro

Lys

Thr

Asn

Leu

Asn

Ala

Glu

Gln

Lys

Leu

Ala

Val

His

Ile

Glu

Lys

Thr



Gln

Val

Phe

Gln

Ser

Trp

Thr

Glu

Ser

Tyr

Arg

Thr

Glu

Cys

Glu

Leu
2270

Ser
2285

Trp
2300

Met
2315

Leu
2330

Leu
2345

Tyr
2360

Ser
2375

Leu
2390

Met
2405

Ala
2420

Asn
2435

Leu
2450

Lys
2465

His

Pro

Cys

Ala

Ile

Ala

Leu

Ser

Ala

Lys

Lys

Arg

Ala

Ala

Asp

Glu

Gly

Lys

Lys

Leu

Glu

Glu

Asp

Arg

Ser

Glu

Tyr

Leu

Val

Met

Arg

Val

Lys

Lys

Thr

Thr

Lys

Glu

Phe

Ser

Glu

Thr

Arg

Glu

Trp

Ala

Ser

Glu

Leu

Tyr

Cys

Ala

Leu

Ser

Glu

Val

Val

Ala

Asn

Val

Ile
2275

Glu
2290

Gln
2305

Asp
2320

Thr
2335

Leu
2350

Val
2365

Arg
2380

Asp
2395

Phe
2410

Gly
2425

Lys
2440

Leu
2455

Tyr
2470

Phe

Phe

Trp

Ser

Ala

Glu

Glu

Glu

Asn

Thr

Glu

Leu

Val

Lys

Ile

Arg

Gln

Gln

Leu

Ser

Cys

Asn

Val

Gln

Asn

Leu

Gln

Glu

Asn

Leu

Ile

Leu

Ala

Cys

Leu

Pro

Ala

Lys

Tyr

Lys

Arg

Arg

Asp

Cys

Cys

Lys

Glu

Leu

Ala

Arg

Ala

Gly

Met

Gln

Gln

Glu

Glu

Arg

Leu

Ser

Gln
2280

Glu
2295

Ser
2310

Ala
2325

Val
2340

Val
2355

Asn
2370

Lys
2385

Arg
2400

Ala
2415

His
2430

Leu
2445

Lys
2460

Leu
2475

Leu

Tyr

Ala

Ile

Asn

Ile

Tyr

Ala

Ile

Leu

Lys

Glu

Arg

Ser

Trp

Asn

Gln

Leu

Asn

Gly

Met

Asp

Phe

Glu

Leu

Ile

Leu

Phe

Gly

Leu

Ser

Val

Lys

Pro

Asn

Gln

Gly

Leu

Asn

Lys

Gln

Asp

Leu

Glu

Glu



Asn

Met

Ala

Glu

His

Asp

Thr

Thr

Pro

Ile

Gly

Leu

Thr

Glu

2480

Ser
2495

Lys
2510

Ala
2525

Val
2540

His
2555

Glu
2570

Lys
2585

Glu
2600

Gln
2615

Leu
2630

Ile
2645

Glu
2660

Gly
2675

Phe
2690

Gly

Ile

Arg

Leu

Thr

Phe

Asn

Ala

Met

Ala

Asn

Asp

Glu

Arg

Val

Pro

Met

Asn

Leu

Leu

Val

Ala

Val

Asn

Ile

Val

Tyr

Leu

Ser

Thr

Gly

Asn

Phe

Thr

Pro

Asn

Arg

Leu

Pro

Val

Gly

Ala

Glu

Tyr

Thr

Leu

Ile

Lys

Lys

Arg

Ser

Asp

Ala

Val

Asn

Gly

2485

Val
2500

Lys
2515

Lys
2530

Ile
2545

Ile
2560

Pro
2575

Gln
2590

Ile
2605

Val
2620

Ala
2635

Asp
2650

Pro
2665

Leu
2680

Gly
2695

Asn

Phe

Met

Ser

Leu

Glu

Ser

Ile

Glu

Thr

Gln

Thr

Val

Val

Gly

Leu

Met

Arg

Ala

Val

Ser

Cys

Ala

Gln

Pro

Met

Thr

Asn

Met

Pro

Gly

Ile

Leu

Ala

Gln

Thr

Leu

Trp

Ile

Glu

Ile

Leu

Met

Leu

Gly

Ser

Ala

Arg

Leu

Ile

Cys

Lys

Thr

Ile

Gln

Pro

2490

Lys
2505

Met
2520

Leu
2535

Met
2550

Asn
2565

Arg
2580

Asp
2595

Arg
2610

Asp
2625

Thr
2640

Lys
2655

Lys
2670

Ser
2685

Lys
2700

Arg

Tyr

Gly

Asp

Ala

Ser

Glu

Ser

Ala

Gln

Leu

Val

Phe

Ile

Asp

Gln

Phe

His

Asn

Arg

Asp

Arg

Tyr

Arg

Lys

Asp

Lys

Ile

Gly

Leu

His

Pro

Arg

Ile

Arg

Arg

Ile

Lys

Asn

His

Ala

Asp



Cys

Arg

Met

Lys

Ser

Phe

Asn

Gln

Cys

Phe

Arg

Gly

Glu

Ile

Ile

Val
2705

Asp
2720

Cys
2735

Leu
2750

Gly
2765

Leu
2780

Asp
2795

Lys
2810

Gln
2825

Leu
2840

Ser
2855

Asp
2870

Leu
2885

Leu
2900

Val

Gly

Asp

Asn

Thr

Val

Val

Phe

Lys

Asn

Asp

Val

Arg

Val

Pro

Asp

Ser

Leu

Thr

Ile

Leu

Asn

Ser

Ser

Phe

Pro

Ala

His

His

Thr

Gly

Asp

Arg

Leu

Cys

Glu

Asn

Ala

Phe

Gln

Ala

Thr

Val

Ile

Pro

Met

Gly

Gln

Leu

Thr

Trp

Glu

Phe

Glu

Pro

Ile

Ser

Gln

Asp

Glu

Gly

Lys
2710

Asp
2725

Gln
2740

Tyr
2755

Cys
2770

Asp
2785

Gln
2800

Glu
2815

Val
2830

Trp
2845

Ser
2860

Asn
2875

Leu
2890

Thr
2905

Ile

Glu

Ala

Arg

Lys

Thr

Gly

Cys

Lys

Phe

Phe

Ile

Ile

Gly

Val

Thr

Arg

Val

Asn

Val

Gly

Ala

Gln

Tyr

Arg

Glu

Val

Leu

Val

Pro

Gly

Arg

Met

Thr

Val

Thr

His

Lys

Glu

Tyr

Lys

Gly

Ile

Ala

Phe

Val

Gln

Gln

Glu

Pro

Val

Lys

Lys

Val

Phe

Arg

Tyr

Asn

Phe

Arg

Glu

Leu
2715

Gln
2730

Thr
2745

Leu
2760

Pro
2775

Arg
2790

Met
2805

Phe
2820

Cys
2835

Leu
2850

Ile
2865

Glu
2880

Glu
2895

Leu
2910

Gly

Val

Val

Arg

Ser

Ile

Tyr

Met

Met

Met

Ala

Leu

Gln

Gln

Thr

Val

Lys

Phe

Lys

Gln

Gly

Arg

Glu

Asp

Glu

Tyr

Gly

Ser

Gly

Arg

Phe

Gly

Gln

Arg

Arg

Glu

Pro

Val

Val

Lys

Thr

Leu

Ala

Lys

Asp

Arg



2915

Arg Cys Cys Glu Lys
2930

Thr Leu Leu Thr Ile
2945

Asp Trp Thr Met Asn
2960

Pro Glu Asp Glu Thr
2975

Gln Glu Cys Lys Arg
2990

Lys Val Ala Glu Arg
3005

Gly Val Glu Glu Gly
3020

Leu Leu Ile Gln Gln
3035

Phe Pro Gly Trp Lys
3050

<210> 5

<211> 9171

<212> DNA

<213> Homo sapiens

<400> 5

atgagtctag tacttaatga

60

acagaacgaa agaaagaagt

120

aaacatctag atcggcattc

180

tttagatttt tacagaaata

240

2920

Thr Met Glu

2935

Val Glu

2950

Val

Leu
2965

Pro Lys

Glu Leu His

2980

Leu Ser

2995

Asn

Val Leu Met

3010

Thr Val

3025

Leu

Ala Ile

3040

Asp

Ala Trp Val

3055

tctgcttate

tgagaaattt

agattccaaa

tattcagaaa

Val Met

Leu Leu

Ala Leu

Pro Thr

Asp Ile

Arg Leu

Ser Val

Pro Lys

tgctgcegte

aagcgcctga

caaggaaaat

gaaacagaat

Arg

Tyr

Tyr

Leu

Asp

Gln

Gly

Asn

2925

Asn Ser

2940

Asp Pro

2955

Leu Gln

2970

Asn Ala

2985

Gln
3000

Ser

Glu
3015

Lys

Gly Gln

3030

Leu Ser

3045

aactagaaca

ttcgagatcc

atttgaattg

gtctgagaat

Gln Glu

Leu Phe

Gln Arg

Asp Asp

Phe Asn

Leu Lys

Val Asn

Arg Leu

tgatagagct

tgaaacaatt

ggatgctgtt

agcCaaaacca



aatgtatcag
300

gtcaaatact
360

ttaaattata
420

tgtagcaaca
480

cagcaacagt
540

gatgttcata
600

cagactgacg
660

agacaagaaa
720

aagactttgg
780

actttgettt
840

gaattatttc
900

ggtgcttatg
960

aatgagataa
1020

gtcaaagaaa
1080

accagatcct
1140

agtgtccctt
1200

cagaagtcac
1260

tcaaagtatc
1320

cagcttctac
1380

cctcaacaca

tcatcaaatg

tcatggatac

tactactcaa

ggttagaatt

gagttttagt

gattaaattc

agagctcttc

ctgtcaactt

atatttggac

aactgcaaat

aatcaacaaa

gtcatatagg

atttgattga

tggagatttc

gcaaaaggaa

agaatgattt

ctgcaagttt

cccaacagcg

agcctccagg

tgcaaacaga

agtgaaagat

agacattctt

gttctctgtg

ggctagaata

caaatttttg

aggtctaaat

tcgaattcga

tcaacatagg

ttatatccat

atggagaagt

aagtagagga

attgatggca

tcaatcttac

gaaaatagaa

tgatcttgtg

acctaactgt

acatggggaa

cagaaaaaga

agagcaccta

tcatctaatg

tctgtgagaa

tacttcaggc

attcatgctg

gacttttttt

catatcttag

gtgtgtgaat

cttaatgatt

catccgaaag

attttataca

aagtattctt

gatatctgtc

actactacac

ctaggctggg

ccttggcetac

gagctgtctc

cgtacaccat

tgcaggaaat

ggctaaaatg

gtgctattta

aatactggtg

tctatctgaa

ttaccaaagg

ccaaggctat

cagctcttac

taggagatga

ctttaaaaga

gagccaaaac

acttatatga

caggatttcg

accaggtttt

aaagagaatc

aagtaataaa

agattgcaac

cattactgat

atgtgttacg

cagtagtttg

tcaagaactc

cggagctgat

tgaaatatct

accttcacaa

atgctgttct

tcagtgtgcg

tatcttcctc

aattcttccc

agtcattatt

CCaagaaaaa

tctgctagtg

taatattgcc

taatgaagat

tagtgattac

agatcacctt

ccaattaata

gatactatct

atgccttacg



gaagttgcat
1440

ttaaaactct
1500

caagctgaaa
1560

agagaattct
1620

tgtttgactt
1680

caaaatatgt
1740

ttattctatc
1800

agtaattttc
1860

aaagctgcaa
1920

gaagaacttt
1980

gactttttaa
2040

tctgtccacc
2100

cttctgaata
2160

cttttggtgg
2220

tataagtcag
2280

actctgttta
2340

cagctatgta
2400

ggctttttcc
2460

agtttagcat
2520

tgtgtcaaga

ggaataaaat

actttggctt

ggaagttatt

tggcactgac

gtgaagtaaa

agttagaggg

ctcatcttgt

tgaatttttt

cattctcaga

ccattgtgag

agaatctcaa

attactcatc

gtgtccttgg

aattattcca

aaaataagac

cacgttgctt

tgcgattgtt

ccttcatcaa

caagaggtca

ttggtgtatt

acttggagcc

tactgggtca

caccagtata

tagaagcttt

tgacttagaa

actggagaaa

ccaaagcgtg

agtagaagaa

agaatgtggt

ggaatcactg

tgagattaca

ctgctactgt

gaaagccaag

aaatgaggaa

gagcaactgt

aacatcaaag

aaagccattt

aacctagaaa

acctttcgtg

ataattcagg

gcctgcagac

gttccaggaa

tctttaaagg

aatagcacag

attcttgtga

ccagaatgtg

ctatttcttce

atagaaaagc

gatcgctgtc

aattcagaaa

tacatgggtg

tctctaatgce

ttcagaattg

accaagaaga

ctaatgaatg

gaccgtggag

gctcacaaaa

gtataagttc

gtagtttagt

cttcatgtcc

cggtaaaaat

aatcaataat

aagtgcctcc

gtctcactat

aacaccacca

agacaacttt

accagtccag

ttctgggatt

ctcttgtcceg

taatagctga

aatgtgcagg

gttccttgag

gtccaaataa

acattgcaga

aagtagaatc

gtcagattta

tgagcaaata

tgaggttgac

tgcagtatgc

gggaatagag

gaaatggctc

aattcttcac

gaaaaactgt

aaaagataaa

tgacaagatg

tattggcttc

atcagaacag

gtgttcacgt

agaggaagca

agaaagtatc

aaatatgatg

gattgcatct

tatttgtaaa

aatggaagat



gatactaatg
2580

taccctgata
2640

gccattaatc
2700

ctcaagttct
2760

gctgatattc
2820

tcccteccacc
2880

ttgccaatgg
2940

cgtcgtgacc
3000

ctaggtcaaa
3060

gtaattggag
3120

gccctagtaa
3180

cttaatgtaa
3240

aatcatcacc
3300

aagggagatt
3360

gaaaatgcat
3420

cctgaaactt
3480

gttttatcct
3540

aaagagaatg
3600

tttggatata
3660

gaaatctaat

gtagtgttag

ctttagctga

tgtgtttgtg

ggaggaaatt

tgcatatgta

aagatgttct

aagatgtttg

gcaatatgga

cattttggca

attgccttaa

tgggaaaaga

aagttcgcat

cttccaggtt

acttgaaagc

tggatgaaat

gtagccctat

gattagaacc

gacgtttaga

ggaggtggag

tgatgcaaac

agaatatctg

tgtaactact

gttaatgtta

tctaatgcett

tgaacttctg

taaaactatt

ctctgagaac

tctaacaaag

aactttgett

ctttcctgta

gttggctgca

actgaaagca

tcaggaagga

ttataataga

ctgcgaaaaa

tcaccttgtg

agactttatg

gatcagtcat

gaacctggag

tcaaagcaag

gctcagacca

attgattcta

ttaaaggagc

aaaccactat

ttaaaccatg

acaagggatg

gagaggaaat

gaggctgatc

aatgaagtat

gagtcaatca

cttecctttga

atgagagaaa

aaatctgttt

caggctttgt

aaaaaggttt

gcatctcatt

ccatgaatct

agagccaaag

atctactttt

atactgtgtc

gcacgctaga

ttcctggaga

ccaatgtgtg

tcctteatgt

ctcaaggaca

atatattctc

cttattcaaa

ttacacaatt

atagattgtt

agcttcagca

tgtcccatag

tactgacgtt

ttgccctgtg

tagagaaagt

tagattatct

atttaacgat

taccataggt

cttagacatg

ctttagggca

acctaccaaa

agagtacccc

ttctttgtat

agtgaaaaac

gtttcttaca

tgtaagaatg

atgggccatt

tcttgctgac

ccaggacacg

aacagctttt

tgctgagaac

gatagctgtg

taaatctgtg

ttctgaaact

ggttttggaa



tggctaaatc
3720

tacacaaata
3780

attagaagtc
3840

agtcttctaa
3900

gagggtacca
3960

atgcttaaaa
4020

ccagagattg
4080

cagagcactg
4140

tttccatcgce
4200

ttaaaaagca
4260

gccatatgtg
4320

atatatcacc
4380

tgggcctttg
4440

tcttgtatca
4500

gtttgccaga
4560

gttggtacac
4620

ttgttgaaat
4680

cttttagatc
4740

atcaaataca
4800

ttcaagatac

ttgaggattt

attttgatga

cagactgctt

gagacagtgg

gtgaaaactt

tggtggagtt

acctctgtga

atgtgattaa

ttttagaaat

agcaagcagc

tgtttgttag

ttcttcgaga

tggatgtgtc

cagccgtgac

ttatacccct

acttagtgat

cttttcctga

gtagaggacc

tgaatacaac

ctatagatct

ggtgaagtcc

tccaaagatt

gatggcacag

attgggaaaa

attgatgacg

cttttcaggg

agcaacattt

tctttccaaa

tgaaacaaat

tttattactg

cgttatttat

attacgtagc

ttactgtaag

tgtgtatgag

agataacaag

ccatgttgtt

cttttcactc

ttatcttctt

tgttataagg

attgctaatc

cttgtaaata

caaagagaga

cagattgatc

ttacatgagc

gatttggatc

gcctatatca

agccctgatt

aatgtttata

aaagatataa

actttgattc

ttctcececttt

gatgctctag

caggtggagg

gataatgaaa

tttaaggatt

ttggaggaaa

ttccttttat

ttttgattcc

agattcaaga

ttcttcctta

ctgctaccaa

acttattcat

cagcaaattc

ctgctcctaa

gcaattgtca

cctatcagaa

agaagcacag

aaagtggctt

actatatcaa

gttgtgactt

aaaaccatct

ttcagaaaca

acctctatat

tgcgtattac

ttaaccattt

tttattaaac

acatctggtg

ggactggaaa

ttttgcctat

ggtctatgat

tagtaattta

tagtgccagt

tccacctcat

taaaaccaag

aattcttctt

aattcttaaa

aggaggagct

ccaaaggcct

attaagtcag

tcatgttatt

ggtattggac

cacgattaag

tcagcaaaaa

tctctcagta



agtgtttatg
4860

ctggaactac
4920

gatgggatta
4980

cacactggtg
5040

atagatttct
5100

aagttatttg
5160

acactggtag
5220

ttagccacaa
5280

ctggcctatc
5340

gacaaagaaa
5400

aatcatgaca
5460

tgtgaaattc
5520

gtacttccat
5580

ctgctttcta
5640

agccgatcca
5700

ttggataaaa
5760

agaccttctt
5820

gttgccaagg
5880

tatgcagata
5940

atgcacttcc

ataaagatca

tggtgaaact

aaaaagaagt

ctaccatagc

aagataaaga

aagattgtgt

agactggaca

tacagccttt

acccttttga

tttggataaa

ttcaattatt

acttgattca

cacatgttca

caacccctgce

aatcacaaag

caggaacaat

tagctcagtc

agaaaagtat

attgacaaga

gatggtggac

agttgtcaat

tctagaggct

tatacaacat

acttcagtgg

caaagttcga

tagtttctgg

tagaacatca

aggcctggat

gacactgact

aaagccaatg

tgatatttta

gggatttttc

aaacttggat

aacaatgctt

ttttaatgat

ttgtgctgct

ggatgatcaa

cttgaaggac

attatgagag

ttgttgcagt

gttggaagct

agtaaagatg

accttcataa

tcagcagctg

gagatttata

agaaaaaagt

gatataaatc

tgtgcttttt

tgtgaagtga

ctccaagata

accagctgtc

tcagagtcag

gctgttgtgg

gctttctgge

cactttacag

gagaaaagaa

taaaggatct

cttctcagga

tatccaagat

gcttgggaga

catcttatac

tgctgaccta

ttacctgttt

agatgacaac

ttttagaagt

tgtggattcc

tggacagtgg

aaactgactt

caaatgaatc

ttcgacactt

agcacttttt

actacatgag

tggatttaaa

ctttactcta

gtcttgcatt

tcgaagacaa

taatccgcaa

ggcaataaac

agtgggtcct

caaggccctt

cctgaataac

gaaaaacatt

agatccaatg

acccagattt

tctaagtgaa

aggcacaaaa

ttgtcagact

atggagaaat

ctcgcaaacg

ccgatgcectgt

aagacaaaag

ttatctagaa

tgcagaaatc

tgaagaagga



agccagagta
6000

ttacaggatc
6060

tgtggtggag
6120

atgtggggca
6180

caggcaggaa
6240

ttaaaaggat
6300

caagcagcat
6360

ggaaccagtt
6420

tctacatttt
6480

cgcagccttg
6540

gagctggaaa
6600

gtatatatta
6660

gagcctatca
6720

aactcacaaa
6780

ctggccagaa
6840

tacaattcag
6900

gcaaaaaagg
6960

gccagctgtg
7020

tgtggcaact
7080

caactatttc

ttctcttaga

ggaagatgtt

aagccctagt

tcattcaggc

tggattatga

ggaggaatat

accatgaatc

atgaaagtct

agtctgtgta

gcattgggga

agtggcagaa

tggctctacg

gagaatgtat

ctttcaagaa

ttagctgtgg

agcagagtct

cagcgaacaa

ggttagcaga

tagcttgagt

aatctacaga

acaacccatt

aacatatgac

cttgcagaat

aaataaagac

gcagtgggac

attgtacaat

caaatatgcc

ttcgctctat

gcttttctea

acactcccag

cacagtcatt

taaggacatt

cactcagctc

agtctctgag

tgccctgagt

tcccagcecta

aacgtgctta

gaaaaaagta

agtatagggg

actagactac

ctcgaaacag

ttgggactct

tggtgtcctg

cattgcactt

gctctacaat

agagtaaaag

cccacactta

agatcagtca

cttctcaagg

ttggagatcc

ctcaccaaac

cctgaaaggg

tggcagctgg

attctcaagc

aaacttacat

gaaaatcctg

aagaagaaac

agccagatag

gaacatatga

caatcccctc

gccatattct

aactagaaga

ccgtcagcaa

ctctaagaga

aagtggaaga

gcaggttgca

cacatagaca

acagtgattt

tgatggaaaa

accttgtaga

caatatttca

aagaagcaca

aaatgatcaa

acacagaatg

cggtcatcat

tggaataagt

tttgtatggc

acacgaagca

atcaacacgc

ttccgtctat

acttcattac

agaagtagaa

cagagaattc

gatgtgtaag

ggccattgga

actctctgaa

tagttttcag

ggaaatggac

actctctata

aattaaacag

agtattctgg

gaagttggat

tctgagggtt

gcagacctat



ctagaaaagg
7140

aatggaaaaa
7200

attgaaaact
7260

aaagaggaag
7320

gttcagcgag
7380

cgcttcttat
7440

gatatgtggg
7500

aatggcatga
7560

taccaattgg
7620

ctcaataatc
7680

ctggccttag
7740

agcagaataa
7800

gctgcaaata
7860

gaggcacttt
7920

cagagaaaag
7980

gatgttgttg
8040

gtgactatac
8100

ataatagatt
8160

gacctgagac
8220

cagtagaagt

tgaaggcatt

acatgaaatc

taggtctcct

agctggagtt

gtaaagcagt

tattccgact

tgaagagaga

ctgctagaat

taatctctag

caaatgcaaa

ctaaaaatgt

gaataatatg

gtgatgctta

gcataaatat

tccctactat

agtcatttaa

gtgtaggttc

aagatgctgt

tgctggaaat

tctctcatta

atcggaattt

tagggaacat

ggatgaatta

tgaaaattat

ttgttcccte

cggaatgaag

ggggaccaag

aatttcaatg

cagagatgaa

gcctaaacaa

tactatcaga

tattatatta

tccagcagac

ggaaattaag

agcagaattt

cgatggcaag

catgcaacag

tatgatggag

gcccggtttt

gaaaacaagc

aaaattcaga

gccctgegtg

atcaactgct

tggcttgaaa

attccaacat

atgatgggag

gatcaccccc

tttctgacta

agctctcagc

agtaggagac

gcaaacttag

cagccaatta

gtggaccaca

cgcttagcag

gagaggagac

gtcttccaga

aaagtagtga

cagatactca

aagctctcct

caaacagata

cactgaaaga

tattaagtgg

attctggagt

ataaattttt

gcctaggatt

atcacacttt

aaccagaggt

ttgatgagga

ctcagatggt

atgccactca

ctaaacttaa

caggagaata

gaggtgtaaa

agcttgttaa

tgtgtaatac

tgagctaaga

ataccaaaga

gaaaagagcc

cacagtaaag

ggatcgtaaa

agaagaacat

ttctgaagtc

gcctcttatg

tcatgaagtc

gtttattata

agccagaaga

tcgaacagag

cagaagtgtt

gtggaagact

gaatttagaa

tggaaatctg

tttaccaaaa

gggccgtgat

attactgcag



agaaacacgg
8280
tctcagcgaa
8340
gttaacaatg
8400
tgccaaaaga
8460
atggatgttt
8520
gatccagcta
8580
attgttggtt
8640
cagtcagcag
8700
cctactcctg
8760
acgggtgttg
8820
tctcaggaaa
8880
accatgaatc
8940
caccctactc
9000
agtttcaaca
9060
gaagaaggca
9120
gaccccaaaa
9171

<210> 6
<211> 2644
<212> PRT
<213>
<400> 6

aaactaggaa

gtggtgttct

aagatggtgc

aaatgatgga

gccaaaattt

tttggtttga

acatacttgg

aacttgtaca

agacagttcc

aaggtgtctt

ctctgttaac

ctttgaaagc

tgaatgcaga

aagtagctga

ctgtgctcag

atctcagccg

Homo sapiens

gaggaaatta

tgaatggtgc

tcataaaaga

ggtgcaaaaa

tcaaccagtt

gaagcgattg

acttggtgat

tatagatcta

ttttagactc

cagaagatgc

cattgtagag

tttgtattta

tgaccaagaa

acgtgtctta

tgttggtgga

acttttccca

actatctgta

acaggaactg

tacaggccaa

aagtcttttg

ttccgttact

gcttatacgc

agacatgtac

ggtgttgctt

accagagata

tgtgagaaaa

gtccttctat

cagcagaggc

tgcaaacgaa

atgagactac

caagtgaatt

ggatggaaag

cttataaggt

tccececattgg

atgatttcag

aagagaaata

tctgcatgga

gcagtgtagc

agaatatctt

ttgaacaggg

ttgtggatgg

ccatggaagt

atgatccact

cggaagatga

atctcagtga

aagagaaact

tgctcataca

cttgggtgtg

ggttcccctc

tgaatttctt

tgcctttcag

tgaagtcttc

aaaattcttg

tacttcttct

gataaatgag

caaaatcctt

catgggcatt

gatgagaaac

ctttgactgg

aactgagctt

tattgaccag

gaaaggagtg

gcaggccata

Met Gly Glu His Gly Leu Glu Leu Ala Ser Met Ile Pro Ala Leu Arg

1

5

10

15



Glu

Pro

Asn

Ser

65

Leu

Ile

Thr

Ser

Leu

145

Arg

Arg

Pro

Leu

Gln
225

Leu

Arg

Val

50

Val

Met

Glu

Pro

Leu

130

Thr

Arg

Phe

Leu

Leu

210

Glu

Gly

Gln

35

Val

Met

Phe

Phe

Ser

115

Leu

Lys

Asn

Leu

Gln

195

Met

Leu

Ser

20

Ile

Ala

Leu

Val

Ser

100

Cys

Phe

Glu

Val

Ser

180

Leu

Val

Leu

Ala

Leu

Val

Leu

Asn

85

Asn

His

Leu

Leu

Met

165

Gln

Met

Leu

Leu

Thr

Cys

Glu

Asp

70

Val

Trp

Leu

Phe

Leu

150

Gly

Leu

Ser

Thr

Trp
230

Pro

Gln

Leu

55

Phe

Ser

Ile

Leu

Lys

135

Gln

His

Asp

Met

Arg

215

Gln

Glu

Phe

40

Val

Ile

Gly

Ile

His

120

Ser

Leu

Ala

Glu

Gln

200

Ile

Ile

Glu

25

Ile

Lys

Gln

Ser

Thr

105

Lys

Lys

Phe

Val

His

185

Asn

Ile

Gly

Tyr

Asp

Lys

His

His

90

Arg

Lys

Ser

Glu

Glu

170

Met

Leu

Ala

Cys

Asn

Arg

Thr

Ile

75

Glu

Leu

Ile

Pro

Asp

155

Trp

Gly

Glu

Ile

Val
235

Thr

Ile

Asp

Met

Ala

Leu

Cys

Ala

140

Leu

Pro

Tyr

Phe

Val

220

Leu

Val

Leu

45

Ser

Lys

Lys

Arg

Glu

125

Ile

Val

Val

Leu

Ile

205

Phe

Leu

Val

30

Thr

Gln

Ser

Gly

Ile

110

Val

Phe

Tyr

Val

Gln

190

Glu

Phe

Glu

Gln

Asp

Pro

Ser

Ser

95

Ala

Ile

Gly

Leu

Met

175

Ser

Val

Arg

Tyr

Lys

Val

Thr

Pro

80

Cys

Ala

Cys

Val

His

160

Ser

Ala

Thr

Arg

Gly
240



Ser

Gln

Phe

Lys

Phe

305

Leu

Leu

Phe

Lys

Ile

385

Lys

Gln

Arg

Glu

Ala
465

Pro

Leu

Leu

Leu

290

Glu

Leu

Lys

Leu

Val

370

Glu

Met

Glu

Leu

Glu

450

Leu

Lys

Gly

Glu

275

Tyr

Ala

Glu

Ser

Lys

355

Tyr

Val

Glu

Asn

Ser

435

Ile

Lys

Ile

Gly

260

Leu

Glu

Glu

Lys

Asp

340

Phe

Val

Asp

Ser

Leu

420

Ser

Lys

Gln

Lys

245

Leu

Leu

Glu

Ala

Leu

325

Leu

Val

Arg

Ala

Met

405

Ser

Ser

His

Lys

Ser

Pro

Lys

Pro

Tyr

310

Cys

Leu

Pro

Asn

Glu

390

Glu

Ser

Leu

Val

Ala
470

Leu

Ala

His

Leu

295

Arg

Val

Lys

Ala

Ile

375

Tyr

Ile

Asn

Asn

Asp

455

Glu

Ala

Gln

Leu

280

Ser

Asn

Met

Ala

Gly

360

Cys

Leu

Ile

Ser

Pro

440

Met

Ser

Ile

Pro

265

Val

Lys

Ile

Phe

Ala

345

Tyr

Lys

Leu

Glu

Asp

425

Ser

Asn

Leu

Ser

250

Ala

Glu

Leu

Glu

Glu

330

Leu

Glu

Ala

Gly

Glu

410

Gly

Lys

Gln

Gln

Phe

Ser

Met

Ile

Pro

315

Asp

Cys

Ser

Leu

Pro

395

Ile

Ile

Arg

Lys

Ile
475

Leu

Thr

Asp

Lys

300

Val

Gly

His

Ala

Leu

380

Leu

Gln

Ser

Ala

Ser

460

Ser

Thr

Phe

Thr

285

Thr

Tyr

Val

Leu

Leu

365

Asp

Tyr

Cys

Pro

Pro

445

Ile

Leu

Glu

Phe

270

Asp

Leu

Leu

Leu

Leu

350

Gln

Val

Ala

Gln

Lys

430

Lys

Leu

Glu

Leu

255

Ser

Gln

Phe

Asn

Met

335

Gln

Val

Leu

Ala

Thr

415

Arg

Gln

Trp

Tyr

Phe

Ser

Leu

Pro

Met

320

Arg

Tyr

Arg

Gly

Leu

400

Gln

Arg

Thr

Ser

Ser
480



Gly

Leu

Asn

Ser

Lys

545

Ala

Gln

Met

Lys

Ser

625

Thr

Asn

Ser

Pro

Leu

Gln

Cys

Val

530

Ser

Thr

Val

Leu

Leu

610

Asp

Leu

Trp

Gly

Lys
690

Lys

Leu

Arg

515

Val

Cys

Ile

Asn

Ser

595

Thr

Ser

Phe

Ala

Phe

675

Ile

Asn

Thr

500

Thr

Ile

Arg

Asp

Ser

580

Leu

Thr

Tyr

Pro

Leu

660

Phe

Leu

Pro

485

Ala

Phe

Thr

Ser

Lys

565

Ser

Pro

Phe

Ser

Arg

645

Gln

Ile

Ile

Val

Leu

Lys

Trp

Leu

550

Val

Phe

Trp

Ala

Pro

630

Arg

Ser

Leu

Asp

Ile

Cys

Asp

Met

535

Leu

Val

Glu

Ile

Ala

615

Gln

Ile

Ser

Leu

Lys
695

Glu

Thr

Cys

520

Ser

Glu

Lys

Asp

Tyr

600

Asn

Ala

Phe

His

Gln

680

Val

Met

Val

505

Gln

Leu

Ser

Ile

His

585

Ser

Leu

Gln

Leu

Glu

665

Gln

Lys

Leu

490

His

His

Asp

Val

Tyr

570

Ile

His

Leu

Ser

Glu

650

Val

Gln

Asp

Glu

Cys

Lys

Phe

Gln

555

Asp

Leu

Ser

Thr

Arg

635

Trp

Ile

Asn

Asp

Gly

Ser

Ser

Tyr

540

Lys

Ala

Glu

Asp

Leu

620

Cys

Arg

Arg

Ser

Ser
700

Ile

His

Lys

525

Thr

Leu

Leu

Asp

Asp

605

Ser

Val

Thr

Ala

Cys

685

Asp

Ala

Gln

510

Lys

Lys

Asp

Ile

Leu

590

Gly

Cys

Phe

Ala

Ser

670

Asn

Ile

Val

495

Asn

Lys

Val

Leu

Tyr

575

Cys

Cys

Arg

Leu

Val

655

Arg

Val

Val

Met

Pro

Leu

Glu

560

Met

Gly

Leu

Ile

Leu

640

Val

Val

Lys



Lys

705

Met

His

Cys

Leu

Asn

785

Asp

Asp

Glu

Arg

Leu

865

Lys

Leu

Ala

Tyr

Glu

Phe

Val

Ser

Leu

770

Leu

Val

Lys

Ser

Met

850

Lys

Gly

Ser

Leu

Lys
930

Phe

Tyr

Asp

Ser

755

Lys

His

Lys

Asp

Leu

835

Lys

Asp

Asp

Lys

Val

915

Lys

Ala

Leu

Leu

740

Ser

Lys

His

Ala

Val

820

Asp

Glu

Thr

Leu

Ser

900

Ala

Pro

Ser

Thr

725

Phe

Gln

Lys

Leu

Val

805

Arg

Ser

Ala

Leu

Val

885

Ala

Ala

Ile

Ile

710

Ser

Cys

Leu

Ile

Cys

790

Leu

Val

Glu

Tyr

Ile

870

Pro

Ser

Lys

Cys

Leu

Ser

Arg

Lys

Pro

775

Lys

Gly

Ala

Asp

Thr

855

Leu

Phe

Val

Ser

Gln
935

Gly

Leu

Asn

Ala

760

Ser

His

Thr

Phe

Gly

840

His

Thr

Ala

Ser

Val

920

Phe

Gln

Thr

Leu

745

Ser

Pro

Leu

Leu

Ser

825

Phe

Ala

Thr

Leu

Gly

905

Lys

Leu

Leu

Glu

730

Lys

Val

Val

Asp

Leu

810

Gly

Ile

Gln

Gly

Leu

890

Ala

Leu

Val

Val

715

Pro

Ala

Cys

Lys

Phe

795

Asn

Asn

Lys

Ile

Asp

875

His

Ala

Gln

Glu

Cys

Phe

Thr

Lys

Leu

780

Arg

Leu

Ile

Glu

Ser

860

Ile

Leu

Tyr

Ser

Ser
940

Thr

Ser

Ser

Pro

765

Ala

Glu

Met

Lys

Leu

845

Arg

Gly

Leu

Thr

Phe

925

Leu

Leu

Glu

Gln

750

Phe

Phe

Asp

Glu

His

830

Phe

Asn

Arg

His

Glu

910

Phe

His

His

His

735

His

Leu

Ile

Glu

Asp

815

Ile

Val

Asn

Ala

Cys

895

Ile

Ser

Ser

Gly

720

Gly

Glu

Phe

Asp

Thr

800

Pro

Leu

Leu

Glu

Ala

880

Leu

Arg

Gln

Ser



Gln Met Thr Ala Leu Pro Asn Thr Pro Cys Gln Asn Ala Asp Val Arg
945 950 955 960

Lys Gln Asp Val Ala His Gln Arg Glu Met Ala Leu Asn Thr Leu Ser
965 970 975

Glu Ile Ala Asn Val Phe Asp Phe Pro Asp Leu Asn Arg Phe Leu Thr
980 985 990

Arg Thr Leu Gln Val Leu Leu Pro Asp Leu Ala Ala Lys Ala Ser Pro
995 1000 1005

Ala Ala Ser Ala Leu Ile Arg Thr Leu Gly Lys Gln Leu Asn Val
1010 1015 1020

Asn Arg Arg Glu Ile Leu Ile Asn Asn Phe Lys Tyr Ile Phe Ser
1025 1030 1035

His Leu Val Cys Ser Cys Ser Lys Asp Glu Leu Glu Arg Ala Leu
1040 1045 1050

His Tyr Leu Lys Asn Glu Thr Glu Ile Glu Leu Gly Ser Leu Leu
1055 1060 1065

Arg Gln Asp Phe Gln Gly Leu His Asn Glu Leu Leu Leu Arg Ile
1070 1075 1080

Gly Glu His Tyr Gln Gln Val Phe Asn Gly Leu Ser Ile Leu Ala
1085 1090 1095

Ser Phe Ala Ser Ser Asp Asp Pro Tyr Gln Gly Pro Arg Asp Ile
1100 1105 1110

Ile Ser Pro Glu Leu Met Ala Asp Tyr Leu Gln Pro Lys Leu Leu
1115 1120 1125

Gly Ile Leu Ala Phe Phe Asn Met Gln Leu Leu Ser Ser Ser Val
1130 1135 1140

Gly Ile Glu Asp Lys Lys Met Ala Leu Asn Ser Leu Met Ser Leu
1145 1150 1155



Met

Met

Pro

Asp

Leu

Phe

Leu

Ile

Thr

His

Glu

Asp

Leu

Cys

Leu

Lys
1160

Met
1175

Glu
1190

His
1205

Leu
1220

His
1235

His
1250

Lys
1265

Asp
1280

Glu
1295

Thr
1310

Ser
1325

Leu
1340

Gly
1355

Asp
1370

Leu

Thr

Leu

Ala

Pro

Tyr

Glu

Ala

Leu

Asn

Leu

Glu

Lys

Glu

Phe

Met

Thr

Cys

Cys

Leu

Leu

Ile

Val

Gln

Val

Tyr

Thr

Gly

Cys

Ser

Gly

Leu

Cys

Leu

Ile

Ile

Tyr

Leu

Thr

Asp

Lys

Val

Cys

Leu

Thr

Pro

Arg

Arg

His

Ile

Phe

Gln

Thr

Val

Asn

Glu

Gln

Thr

Lys
1165

Thr
1180

Ala
1195

Ser
1210

Ile
1225

Glu
1240

Leu
1255

Glu
1270

Leu
1285

Arg
1300

Gln
1315

Pro
1330

Asp
1345

Glu
1360

Glu
1375

His

Gly

Trp

Leu

Gln

Asn

Pro

Tyr

Gln

Ile

Glu

Ile

Ala

Leu

Thr

Val

Leu

Asp

Leu

Pro

Arg

Asp

Arg

Leu

His

Lys

Ile

Asn

Gln

Ser

Arg

Cys

Ser

Lys

Asp

His

Lys

Ser

Ala

Leu

Ser

Ser

Ala

Gly

Ser

Phe

Phe

His

Glu

Ala

Pro

Glu

Met

Leu

Ile

Gln

Gln

Ile

Lys

Val
1170

Lys
1185

Val
1200

Val
1215

Thr
1230

Val
1245

Glu
1260

Thr
1275

Lys
1290

Thr
1305

Lys
1320

Leu
1335

Ala
1350

Asp
1365

Asp
1380

Arg

Asp

Arg

Ile

Ala

Gln

Leu

Ser

Ala

Ser

Val

Arg

Pro

Phe

Val

Asp

Cys

Val

Ala

Asp

Lys

Glu

Ile

Leu

Ala

Thr

Leu

Gly

Thr

Lys

Phe

Leu

Ala

Ile

Phe

Lys

Ser

Gln

Lys

Thr

Val

Leu

Arg

Phe



Val

Glu

Gln

Asp

Arg

Asn

Val

Glu

His

Lys

Val

Tyr

Ile

Gln

Thr
1385

Leu
1400

Asp
1415

Cys
1430

Arg
1445

Thr
1460

Lys
1475

Trp
1490

Asp
1505

His
1520

Tyr
1535

Ala
1550

Asn
1565

Thr
1580

Thr

Ser

Arg

Phe

Arg

Lys

Ser

Leu

Asp

Val

Glu

Thr

Val

Val

Arg

Ala

Glu

Pro

Tyr

Pro

Ala

Ala

Phe

Leu

Ile

Gln

Phe

Glu

Ala

Ala

Met

Glu

Lys

Ile

Ser

Ser

Lys

Leu

Met

Asp

Ser

Asp

Tyr

Tyr

Glu

His

Ser

Tyr

Trp

Lys

Val

Gly

Ala

Ile

Met

Ser
1390

Leu
1405

Ala
1420

Thr
1435

Val
1450

Ser
1465

Leu
1480

Ala
1495

Ile
1510

Thr
1525

Cys
1540

Val
1555

Ala
1570

Leu
1585

Ser

Ala

Ile

Asn

Arg

Gln

Ser

Gly

Phe

Ile

Asn

Leu

Ser

Asp

Phe

Tyr

Gln

Gly

Glu

Lys

Lys

Tyr

Thr

Tyr

Gln

Lys

Asp

His

Ala

Ala

Glu

Pro

Ile

Ser

Leu

Leu

Cys

Leu

Glu

His

Leu

Leu

Tyr

Asp

Leu

Gly

Leu

Thr

Gly

Ile

Cys

Leu

Asp

Asp

Cys

Thr

Gly
1395

Asn
1410

Leu
1425

His
1440

Glu
1455

Asp
1470

Ser
1485

Thr
1500

Ser
1515

Pro
1530

Gln
1545

Asp
1560

Gln
1575

Gln
1590

Leu

Ser

Ser

Gln

Pro

Trp

Asn

Lys

Ile

His

Gln

Gln

Leu

Trp

Leu

Arg

Ile

Leu

His

Ser

Phe

Val

Met

Ile

Glu

His

Ser

Ala

Met

Ala

Tyr

Trp

Leu

Gly

Ala

Arg

Met

Leu

Val

Thr

Thr

Arg



His

Ser

Glu

Asp

Ala

Ile

His

Glu

Leu

Glu

Leu

Val

Arg

Asn

Leu

Lys
1595

Asn
1610

Asp
1625

Thr
1640

Val
1655

Gln
1670

Glu
1685

Pro
1700

Leu
1715

Pro
1730

Gly
1745

His
1760

Val
1775

Tyr
1790

Gly
1805

Phe

Arg

Tyr

Leu

Met

Glu

Pro

Ser

Arg

Asp

Leu

Ala

Glu

Leu

Gln

Gln

Asn

Gln

Ala

His

His

Asp

Leu

Asp

Gln

Gly

Asn

Ala

Ala

Leu

Ala

Lys

Ser

Val

Phe

Leu

Gly

Lys

Ala

Ile

Gln

Arg

Ala

Ala

Leu

Leu

Val

Val

Ala

Glu

Gly

Val

Glu

Thr

Ile

Leu

Ser

Trp

Asp

Leu

Lys
1600

Asp
1615

Thr
1630

Ser
1645

Ser
1660

Phe
1675

Ala
1690

Gln
1705

Ala
1720

His
1735

Ser
1750

Glu
1765

Lys
1780

Gly
1795

Ser
1810

Ala

Ser

Arg

Phe

Phe

Leu

Gly

Ile

Cys

Tyr

Thr

Trp

Leu

Lys

Ala

Glu

Met

Phe

Arg

Ile

Gln

Val

Leu

Tyr

His

Val

Thr

Ser

Ser

Lys

Lys

Val

Leu

Ser

Thr

Lys

Ser

Glu

Asp

Gly

Ile

Asp

Gln

Thr

Lys

Cys

Ser

Asp

Lys

Glu

Leu

Ala

His

Arg

Val

Thr

Glu

Trp

Thr

Arg

Pro
1605

Thr
1620

Leu
1635

Ala
1650

Lys
1665

Tyr
1680

Ile
1695

Glu
1710

Ala
1725

Val
1740

Gln
1755

Leu
1770

Asp
1785

Trp
1800

Asp
1815

His

Val

Ile

Tyr

Lys

Ala

Arg

Ser

Ile

Lys

Val

Asn

Leu

Ser

Ile

Ser

Asp

Pro

Thr

Gln

Ala

Lys

Leu

Gln

Ser

Asn

Thr

Val

Val

Thr

Lys

Tyr

Gln

Arg

Asn

Met

Ala

Gly

Leu

Met

Gly

Tyr

Glu

Arg

Ala



Phe

Leu

Glu

Ile

Asp

Tyr

Ser

Trp

Thr

Glu

Val

Phe

His

Ala

Tyr
1820

Ser
1835

Tyr
1850

Lys
1865

Ser
1880

Arg
1895

Leu
1910

Leu
1925

Ala
1940

Leu
1955

His
1970

Pro
1985

Gly
2000

Asn
2015

Asp

Ala

Ile

Pro

Leu

Ala

Asn

Gln

Tyr

Tyr

Gln

Glu

Arg

Phe

Ser

Ala

Val

Leu

Asn

Lys

Lys

Ser

Asn

Val

Ala

Asn

Ala

Glu

Leu

Ser

Arg

Phe

Trp

Glu

Arg

Ala

Ala

Glu

Leu

Glu

Met

Ser

Lys

Phe

Leu

Gln

Val

Pro

Pro

Arg

Leu

Arg

Ile

Thr

Leu

Asn

Leu
1825

Glu
1840

His
1855

His
1870

Ala
1885

Ile
1900

Asp
1915

Val
1930

Leu
1945

Ala
1960

Val
1975

Pro
1990

Leu
2005

Ala
2020

Val

Arg

Met

Ser

Arg

Leu

Tyr

Ala

Asn

Lys

Leu

Pro

Val

Ile

Arg

Gly

Leu

Pro

Leu

Ala

Asn

Arg

Ala

Trp

Gln

Glu

Gly

Met

Ala

Ser

Cys

Gly

Glu

Leu

Glu

Lys

Gly

Leu

Lys

Arg

Lys

Glu

Tyr

Glu

Asp

Met

Arg

Met

Ala

Glu

Trp

Gly

Lys

Phe

Lys

Gln
1830

Gln
1845

Leu
1860

Ser
1875

Thr
1890

Arg
1905

Val
1920

Gly
1935

Ser
1950

Ser
1965

Val
1980

Asn
1995

Met
2010

Tyr
2025

Ile

Arg

Glu

Ser

Gln

Ala

Gly

His

Arg

Lys

Glu

Met

Glu

Lys

Val

Gly

His

Gln

Asn

Leu

Glu

His

Leu

Gly

Leu

Leu

Glu

Asp

Pro

Tyr

Ser

Glu

Ser

Leu

Cys

Gln

Ala

Asp

Cys

Ile

Thr

Val



Thr

Lys

Glu

Arg

Arg

Trp

Leu

Ala

Ile

Ile

Met

Cys

Glu

Glu

Met

Ala
2030

Tyr
2045

Lys
2060

Ser
2075

Met
2090

Glu
2105

Gly
2120

Pro
2135

Cys
2150

Ala
2165

Thr
2180

Lys
2195

Lys
2210

Leu
2225

Ser
2240

Tyr

Gln

Leu

Leu

Lys

Lys

Tyr

His

Lys

Ala

Glu

Phe

Cys

Thr

Leu

Asp

Gly

Gln

Thr

Ala

Ile

Gln

Ser

Val

Val

Ile

Val

Asn

His

Pro

Lys

Asp

Tyr

Leu

Gly

Asn

Phe

His

Phe

Ser

Leu

Gly

Lys

Phe

Glu

Leu

Leu

Gly

Trp

Arg

Lys

Leu

Asp

Leu

Lys

Asn

Asp

Pro

Lys

Trp
2035

Met
2050

Ile
2065

Asn
2080

Leu
2095

Ser
2110

Val
2125

Thr
2140

Glu
2155

Ala
2170

Ser
2185

Lys
2200

Ala
2215

Val
2230

Met
2245

Glu

Pro

Arg

Gln

Asp

Asp

Ile

Ala

Val

Tyr

Ser

Ala

Thr

Asp

Leu

Asp

Met

Tyr

Phe

Tyr

Arg

Thr

Phe

Phe

Pro

Tyr

Ile

Arg

Gly

Lys

Gly

Val

Ile

Ile

Gly

Val

Glu

Ser

Val

Gln

Pro

His

Leu

Ser

Lys

His

Thr

Val

Tyr

Thr

Gln

His

Gln

Val

Gln

Met

Met

Thr

Ser

Leu

Phe
2040

Asp
2055

Leu
2070

Gln
2085

Lys
2100

Met
2115

Thr
2130

Leu
2145

Leu
2160

Ala
2175

Arg
2190

Lys
2205

Asp
2220

Ser
2235

Val
2250

Asn

His

Ser

Ala

Arg

Asn

Ile

Met

Met

Val

Lys

Lys

Thr

Glu

Leu

Lys

Phe

Met

Tyr

Asn

Tyr

Ser

Glu

Trp

Asn

Ser

Leu

Leu

Glu

Ala

Met

Gly

Pro

Glu

Asp

Leu

Arg

Ile

Met

Arg

Leu

Leu

Ser

Ala



Thr

Thr

Glu

Met

Leu

Lys

Leu

Glu

Cys

Ile

Lys

Glu

Pro

Ser

Phe
2255

Leu
2270

Pro
2285

Val
2300

Lys
2315

Asp
2330

Ile
2345

Leu
2360

Gly
2375

Leu
2390

Glu
2405

Lys
2420

Ile
2435

Trp
2450

Ser

Pro

Phe

Glu

Gly

Asp

Asn

His

Ile

Thr

Leu

Leu

Phe

Tyr

Glu

Ser

Pro

Ile

Ser

Leu

Lys

Ile

Ile

Lys

Arg

Lys

His

Ser

Ile

Ile

Gly

Leu

Asp

Arg

Cys

Arg

Glu

Leu

Gln

Val

Glu

Ser

Leu

Leu

His

Ala

Gly

Lys

Leu

Thr

Trp

Tyr

Cys

Phe

Trp

Arg

Ile
2260

Gly
2275

Trp
2290

Ser
2305

Lys
2320

Asp
2335

Arg
2350

Tyr
2365

Val
2380

Lys
2395

Met
2410

Arg
2425

Phe
2440

Ser
2455

Pro

Thr

Ala

Leu

Phe

Cys

Lys

Ala

Asn

Glu

Leu

Glu

Leu

Ala

Leu

His

Tyr

Gln

Tyr

Arg

Asp

Val

Asn

Lys

Pro

Phe

Arg

Tyr

Gln

Ala

Ile

Lys

Ile

Leu

Ala

Ile

Thr

Gly

Lys

Leu

Thr

Cys

Ser

Asn

Ala

Pro

Met

Met

Glu

Pro

Ala

Val

Ser

Leu

Phe

Arg

Val
2265

His
2280

Gly
2295

Lys
2310

Met
2325

Glu
2340

Ser
2355

Leu
2370

Gly
2385

Tyr
2400

Ala
2415

Pro
2430

Pro
2445

Ser
2460

Met

Ala

Phe

Lys

Cys

Phe

Arg

Asn

Leu

Met

Ala

Arg

Asp

Thr

Ile

Ser

Asp

Ile

Lys

Asn

Arg

Asp

Arg

Thr

Leu

His

Pro

Ala

Pro

His

Asp

Ser

Pro

Ser

Arg

Glu

Pro

Gly

Ser

Pro

Thr

Val



Met

Glu

Asp

Glu

Gly

Thr

Leu

Val

Val

Leu

Leu

Asp

Met

Ser
2465

Asn
2480

Phe
2495

Ile
2510

Pro
2525

Met
2540

Lys
2555

Lys
2570

Asn
2585

Gln
2600

Ser
2615

Glu
2630

<210> 7

<211>
<212>
<213>

<400> 7

Met

Ile

Asn

Val

Met

Arg

Thr

Gly

Glu

Gly

Ile

Asn

7935
DNA
Homo sapiens

Val

Leu

Cys

Pro

Gly

Leu

Phe

His

Lys

Val

Glu

Leu

Gly

Phe

Leu

Phe

Thr

Met

Leu

Ser

Ala

Ile

Gly

Leu

Tyr

Asp

Phe

Arg

Glu

Arg

His

Lys

Lys

Lys

His

Cys

Ile
2470

Ser
2485

Asn
2500

Leu
2515

Gly
2530

Asp
2545

Asp
2560

Ala
2575

Thr
2590

Thr
2605

Val
2620

Gln
2635

Leu

Leu

Lys

Thr

Leu

Gln

Pro

Pro

His

Arg

His

Met

Thr

Gly

His

Phe

Arg

Leu

Leu

Val

Asn

Tyr

Leu

Glu

Asn

Arg

Glu

Val

Asn

Leu

Arg

Leu

Leu

Glu

Thr

Met

Arg

Pro

Glu

Glu

Asp

Val

Ile

Asp
2475

Cys
2490

Phe
2505

Val
2520

Ala
2535

Leu
2550

Trp
2565

Thr
2580

Ile
2595

Thr
2610

Gln
2625

Trp
2640

Arg

Val

Glu

Asn

Cys

Met

Ser

Gly

Glu

Gly

Glu

Thr

His

His

Val

Gly

Glu

Ser

Lys

Glu

Gln

Leu

Ala

Pro

Gly

Val

Pro

Met

Val

Val

Pro

Val

Arg

Pro

Thr

Tyr



atgggggaac
60

gccacaccag
120

attgaccgga
180

tctcagccaa
240

cttatgtttg
300

aattggatca
360

aagaaaatct
420

atttttgggg
480

agaagaaatg
540

caattagatg
600

aatttagaat
660

ttttttagaa
720

agtccaaaaa
780

ctaccagcac
840

gtagaaatgg
900

acactatttc
960

ctgctggaaa
1020

ttgctaaaag
1080

tatgaatctg
1140

atggcctgga

aggaatataa

tacttacaga

cctccgtgat

taaatgtgag

taacgagact

gtgaagtcat

tactcacaaa

tgatgggtca

aacacatggg

ttattgaagt

ggcaagaact

ttaaatccct

aaccagctag

atactgacca

cctttgaagce

aactctgtgt

cagctttgtg

ctttacaagt

gctggcttcc

tacagttgta

tgtaaatgtt

gttgcttgat

tggaagccat

tctgcggatt

ctgttcatta

agaattatta

tgctgtggaa

atatttacaa

cactttatta

cttactttgg

agcaattagc

cacttttttc

attgaaactc

agaagcttat

catgtttgaa

ccatttactg

caggaaggtc

atgatccccg

cagaagccaa

gttgctgtag

ttcatccagc

gaggccaaag

gcagcaactc

ttatttcttt

caactttttg

tggccagtgg

tcagctcctt

atggttctta

cagataggtt

tttttaacag

agctcatttt

tatgaagagc

agaaatattg

gacggtgtgc

cagtatttcc

tatgtgagaa

ccctgcggga

gacaaattct

aacttgtaaa

atatcatgaa

gcagttgtat

cctcctgtca

ttaaaagcaa

aagacttggt

tcatgagccg

tgcagttgat

ctcgtattat

gtgttctgct

aactttttca

tggaattatt

cattatcaaa

aacctgtcta

tcatgcggcet

ttaaatttgt

atatttgtaa

gctgggcagt

gtgtcaattc

gaaaactgac

atcctcccca

tgaattcagt

tttgttacac

gagtcctgcet

ttacctccat

atttttaagt

gagtatgcaa

tgcaattgtg

agagtatggt

gcttggagga

aaaacacctt

gctgataaag

tttaaatatg

taagtctgat

gccagctggg

agctcttttg



gatgtgcttg
1200

aaaatggaaa
1260

agcagtaata
1320

tctaaaagag
1380

atattatgga
1440

ggcctaaaga
1500

gctctgtgta
1560

caacataaat
1620

acaaaagtgc
1680

gcaaccattg
1740

tcatttgaag
1800

tcccattctg
1860

agctgtagga
1920

actctgtttce
1980

cagagctccc
2040

cagcagaatt
2100

gacattgtca
2160

atgttttatc
2220

ttctgtagga
2280

gaattgaggt

gtatggaaat

gtgatggaat

caccaaaaca

gtgcactgaa

atcctgttat

ctgttcattg

ccaagaagaa

ttaagagctg

ataaggtggt

atcatatcct

atgatggctg

tttcagatag

caagaagaat

atgaagtaat

cttgtaacag

agaaagaatt

tgacaagttc

acttgaaagc

agatgcagag

cattgaggag

atcacccaaa

gactgaggaa

acagaaagct

tgagatgtta

ttctcatcaa

accttctgta

tagaagtttg

gaaaatttat

ggaagattta

tttaaagttg

ctattcacca

attccttgag

ccgggctagt

agttcccaag

tgcttctata

tttaacagaa

cacttctcaa

tacttgttgg

attcaatgcc

aggcgtcgtc

attaaacatg

gaatcccttc

gaaggaattg

aacatgaact

gtgataactt

ttagaatctg

gatgctttga

tgtggtatgc

accacatttg

caggcacaat

tggagaacag

tgtgttagtg

attcttatag

cttggtcaac

cctttctctg

catgaatgtt

gcccacttta

aaactcaaca

tcagctcgtc

tggacatgaa

agatttccct

ctgttgtctt

gccgtacttt

ggatgtcatt

ttcagaaact

tttatatgca

tctcacttcc

ccgctaatct

cacgatgtgt

cagtttacaa

gattttttat

ataaagtcaa

ttgtctgtac

aacacggaca

catcttctca

tgcagctttg

ggaaaacctc

tctaaaccct

ccaaaagagc

tgaatacagt

acaactgact

caaggactgt

ggatttttac

ggacctggag

agtaaacagt

atggatttat

tctaacatta

gtttcttctg

ctgggccctg

cttattgcag

agatgattct

tcttcacggce

tgtggacctc

actaaaagct



tctgtctgca
2340

gctttcatag
2400

gatgtaaaag
2460

agagtggctt
2520

tttataaagg
2580

agaaataatg
2640

aaaggagatt
2700

gcatctgtct
2760

aaactgcaaa
2820

cttcactcta
2880

aaacaagatg
2940

gttttcgact
3000

gatcttgctg
3060

ttaaatgtca
3120

gtctgttctt
3180

gaaattgaac
3240

ctgcgtattg
3300

gcatccagtg
3360

gattatttac
3420

agccattcct

ataatctaca

cagttcttgg

ttagtggaaa

agctttttgt

agctgaagga

tggtaccatt

ctggagcagc

gttttttcag

gtcagatgac

tggctcacca

ttcctgatct

ccaaagcaag

atcgtagaga

gttccaaaga

tggggagcct

gagaacacta

atgatccata

aacccaaatt

tttcctactg

tcatctttgt

aactttatta

tatcaagcac

cttaagaatg

taccttgatt

tgcactctta

atacacagaa

ccagtataag

agcacttccg

gagagaaatg

taatcgtttt

ccctgcaget

gattttaata

tgaattagaa

gttgagacaa

tcaacaggtt

tcagggcccg

gttgggcatt

aaaaaaaaaa

aagcatcttg

aatttaatgg

atattggaat

aaggaagcat

cttacaacag

cacttattgc

attagagctc

aaacccatct

aatactccat

gctttaaata

cttactagga

tctgctctca

aacaacttca

cgtgcccttce

gatttccaag

tttaatggtt

agagatatca

ttggcttttt

tacctagtcc

attttagaga

aagatccaga

ccttggactc

atacacatgc

gggatattgg

attgtttgtt

tggttgcagc

gtcagttttt

gccagaatgc

cgttgtctga

cattacaagt

ttcgaacttt

aatatatttt

attatctgaa

gattgcataa

tgtcaatact

tatcacctga

ttaacatgca

agtaaaactt

agatgaaaca

caaagatgtt

tgaagatgga

ccaaatatca

aagggccgca

atccaagtca

taaaagtgtt

ggtagaatcc

tgacgtgcga

aattgccaac

tctactacct

aggaaaacaa

ttctcatttg

gaatgaaaca

tgaattattg

tgcctcattt

actgatggct

gttactgagc



tctagtgttg
3480

ttaatgggac
3540

ggccttcgat
3600

cgctgcctgg
3660

cctcttatac
3720

aacagggatg
3780

ttaaaaaaga
3840

cttcagacaa
3900

attcatgctc
3960

tatgcaacag
4020

aaaggttgcc
4080

ttgggggcga
4140

tttacatttg
4200

acaagagctt
4260

attcaggagt
4320

caattgtgga
4380

agatacaaga
4440

agtaaattgg
4500

aaggttcgac
4560

gcattgaaga

ccaaacatgt

tcaaggatga

atcatgcttg

acatccagcc

ctgtgcaaga

taaaagccgt

ctcttcagct

ttacaagctt

acagtgaaac

aagatgcaaa

tagatccagg

tgactggagt

accttgcgta

tgctttctat

ggagatttcc

gttctcagaa

gtagtaactt

atgatcttgc

taagaaaatg

cagttctgtg

ttttcctgaa

tctgggctcce

taaagaaact

ttttcttcat

tctccaggaa

ctctatgaag

gaaggaaacc

agtagaacct

ctctcaagct

tcgattagat

agaagattca

tgctgataat

ttatgactgt

tgagcatgtt

gtcaaccgat

tgcagaatgg

cagtaaaatt

gccttgaaca

agggtgaaga

ttgtgttgca

cttctcagtc

gcagctatct

gaaatatatt

tacagaaagg

gccattcaac

ttgtataaaa

attatctcac

cggttgctct

ttctcaacaa

agctttgect

agccgagctce

agagagatgg

cgggaaatac

tggtctggag

tcagcatctt

ttcacctgct

gtttgatgtc

tgatgaccac

gagcttggga

atgtaatagt

tccactacct

ttttacctga

agacctctga

atgaaaatgt

atcaggaaaa

agttggtgac

gtggggaatg

ctgaaactca

atggattatt

aagattcagc

agaccaacgg

tagaacctca

taaagaagcc

gggcaggtta

gtagcattat

tttgatgaag

actgagaact

ctgctttgtt

agctttgtta

cataattgaa

tcatccagaa

gagcactgat

cgatgttcgt

actgataaag

agtgcttttg

tttaggggaa

aggaaaagat

gatggagcta

tgcctatgec

cccaggtcac

tctaaatacc

aatttactta

tcttattaca

gatgaagcat



gatttcaaag
4620

aatcaagaag
4680

cagcatacca
4740

gtgttctcca
4800

gctgagaaat
4860

gtggattatg
4920

ctggcagtag
4980

tttattacag
5040

gctgctatgc
5100

tctctaaaag
5160

tgttatgaca
5220

aagtccatgt
5280

gctaacaggt
5340

ttgtcacagt
5400

agtgtcagac
5460

gactcactga
5520

agaggctcct
5580

gagcatagca
5640

ctaaactggg
5700

tgaccatcta

atcagcagga

taaataccca

tgcttgacca

gtccacacag

aagactatca

cttecttteg

aaaagaagca

atgaacctga

aacagatcct

gggctattca

taggtcttgg

ccgagtggac

gggatttggt

tgggacagct

aactagtgag

accaacgagg

tcaaaccact

tagctcgact

tcttcttcca

ggtttatgca

agacattgca

tctcacacag

caaatcaaac

gagtgtaacc

ctccaaagca

aaatattcag

tggagtggcc

tgaacatgaa

gctagaacca

tcagctgtct

agatgaatta

ggaaaactat

attattatca

agcagaacaa

atatgaatat

tttccagcat

agaaatgacc

catattctgg

gaaattatgg

tctgatctgt

tgggcaaggc

agaaataagg

cgttttctag

tacacacgag

gaacatcttg

ggagtcagtg

agccttggcet

gaccagatca

actgttatca

aacacgtaca

ttggcagcag

gCCaaaaaaa

attgtacctc

attgtgagat

tctccaggtg

cagaattcct

tgtatgtctt

cagttctaaa

gtcaactcag

acaaatttca

tagactcaat

acctcatacc

ctgtaatgca

gatttttaca

caattagaaa

tgctgaggga

ttcattatca

ctcaggtgaa

gagtggaagc

atggaaaatc

gagatatcac

tttcagctgce

tgcacatgtt

acagttctca

acagagccaa

actgggttgt

gcatgacgat

tacacagact

ggcactgaaa

ggtatctact

ccaggatact

ctttgaatca

gaaattgtat

ggcagaacca

tgccactgct

tggtgtagta

tggagtgcat

agcttggaaa

tacaacatgg

agctttttat

aagctttgaa

atgtgagttg

agaagattct

ggagcctatc



ctggctctcc
5760

ggagaatgct
5820

tacaatgctc
5880

aagtggctct
5940

gaattatgtt
6000

cgagctatgc
6060

attatgaaaa
6120

taccttgcca
6180

caaggtgatc
6240

cagttcatat
6300

gcatatgaat
6360

aaaataaaca
6420

gcttttteac
6480

atggaaataa
6540

gctgtgtcaa
6600

gctattcata
6660

aagcttctag
6720

actcatttta
6780

cctctacaat
6840

ggagggcttt

ggctgcagag

tccttaatgce

ggtccaaggg

ttcctgaaaa

tactagtggg

aatataagga

agtactatga

tcatccggta

atcagtcaat

gggaaaaagc

aggttatcac

aattgatctc

tagccaaagt

agtcatctta

tgaaaaaatc

aattgtgcaa

aaatgcttaa

cagtcatgat

actaagcctc

tgccagggta

aggggaatca

tgatgttcac

tgaaacccca

ccgatttatg

tgtgaccgcg

caaattgatg

tatagttctt

gccacgaatg

tggccgctcece

agagcataca

tcgaatttgt

atttctagcce

tcccatgegt

cttagagaag

taaaccggtt

aaagctggta

acctacactt

aacaaaagac

gctagaaagg

cgactcgctg

caggcactaa

cctgagggta

gaagaaacag

tgcctgccag

cccatggtca

cattttggca

ttaactctat

gatcgtgtac

aactatttag

cattctcacg

tatcctcaac

gtgaacagat

tttgttggag

gatggaagta

gaagaagcaa

ccatcaattc

cagattacaa

ctggtcacca

aactgtacgt

ttgttcttca

agaacatgtt

ctaactttga

aatgggagga

Cagacaacaa

gatctctaca

ggcttgatta

aaatgaggaa

ctccatatca

atgaagtttt

aagcaatgtg

gcaaggaaat

atgcaactcg

gttccacatt

catttagtga

tgggtaccca

tgaaatggtt

ccagacagcc

ggaaagggca

aaaaggtgtt

aatccatggt

aagcaatgca

tgggcatttt

aatggaaaag

atatggaaat

tggtacaaag

tgatttgggt

atttttgact

tgttgtcttg

gatgatgaca

cctcaataaa

cctaacagat

aagcatgagc

aatcctcatt

tgctaaccat



gctagccatg
6900

gaaattcttg
6960

ttctacatca
7020

ttcaattcct
7080

catattcgaa
7140

aacaacactg
7200

atgacaggaa
7260

ctcaaagtat
7320

ctgagaacat
7380

actgcagtaa
7440

attctctttg
7500

aagggagaaa
7560

aatggaatgg
7620

aggctgatgc
7680

cctcttgtgg
7740

ggagaagttg
7800

ggtgtaatca
7860

cattacctta
7920

actccatata
7935

aaccatttcc

cttctcttca

tgatgtgtaa

tgattaataa

catatgcagt

ctggtttgag

aagaacttcg

tccgagaatt

tcccectgatcece

tgtcaatggt

attctttgac

cctttgaagt

gtcctatggg

gtgatcagcg

aatggagtaa

tcaatgaaaa

agactcgaaa

tacaggaagc

tgtga

tggacattgg

gaaaccaaag

gccaaaagat

gtgcttaaga

tattccacta

acctattctg

ccagtgtatg

tctectgecce

tacatcatgg

tggttatatt

tggtgaatgc

tccagaaatt

aacagagggt

agagccttta

accagtgaaa

ggccaagacc

tagagtgaca

tactgatgaa

gcctatattg

aagatttctt

gacctgagaa

aaagatgcag

aatgatgaat

accaaactat

ctaccaaagt

aggcatcctc

tacagtagta

ctggggcttg

gtacatgtag

gtgccatttc

ctttttcgaa

atgagtgtct

gggcattcca

catgttcttg

ggactgcegt

aacttactat

cagggtttga

taaaaggctc

aggattgtag

agtctcgtag

gtgggattat

ataaagaaaa

cagcagcttt

ctatttttca

gatcagctta

gagaccgtca

atttcaattg

gcctgactca

gagcatgtga

taaagacttt

aagcgccact

acattgagca

tatctattga

gccagatgta

tgatatggtg

agatggaaag

actaatggaa

aagagaactt

tgaatgggtg

gggagtgtat

atctgaaaaa

tgagtggttt

ctgccgttcecc

tggtgaaaat

tcttttcaat

taatatggtt

agttacaatg

tctacatgat

gaatgaaact

gcgactacaa

aggacatgtg

tcttggttgg



<210> 8

<211> 306

<212> DNA

<213>

<220>

<223>

<400> 8

atggatggat

60

gaagagcatt

120

agctcctctc

180

cgtgggcgtg

240

gcccgtgcectg

300

agttag

306

<210> 9

<211> 101

<212> PRT

<213>

<220>

<223>

<400> 9

Met Asp Gly

1

Phe Arg Lys

Lys Arg Ala
35

Lys Pro Leu

50
Arg Phe Glu
65

ggtgtcctgg

gcccggagcet

cccagcaaaa

agcgcttcga

ccgaggagtc

Trp Cys

Lys Glu

20

Leu Pro

Asp Gly

Met Phe

Pro

Glu

Thr

Glu

Arg
70

Artificial Sequence

gagagaccgt

gcccecccaggyg

gaaaaaacca

gatgttccga

aggagacagc

Artificial Sequence

Gly Arg

His

Cys

Thr
40

Ser
Phe

Tyr

Glu Leu

Asp

Pro

25

Ser

Thr

Asn

cggacagagg

agtgcaaaga

ctcgatggag

gagctgaatg

agggctcact

amino acid sequence of GSE56

Arg
10

Arg

Glu Leu

Ser Ser

Leu Lys

Glu Ala

75

aagaaaattt

gagcactgcc

aatatttcac

aggccttgga

ccagctaccc

Thr Glu

Pro Pro

30

Gln
45

Pro

Ile
60

Arg

Leu Glu

Glu

Gly

Gln

Gly

Leu

nucleotide sequence for mRNA translation of GSE56

CcgcCaaaaaa

caccagcaca

ccttaagatc

attaaaggat

gaagatagtt

Glu
15

Asn

Ser Ala

Lys Lys

Arg Glu

Lys Asp

80



Ala Arg Ala Ala Glu Glu Ser Gly Asp Ser Arg Ala His Ser Ser Tyr

85

Pro Lys Ile Val Ser

<210> 10
<211> 387
<212> DNA
<213>
<220>
<223>
<400> 10
atggccgctg
60
agacaagagg
120
ccaatgggcg
180
ggccggtttce
240
atgacccctg
300
ttttatggcc
360
gtcgtccggce
387

<210> 11
<211> 453
<212> DNA
<213>
<220>
<223>
<400> 11

100

ctgtggaagc

gcttttctgg

ccgtgatgcet

tggccctgac

acatgaccga

acgccggaat

aggccagcaa

Artificial Sequence

cctgtacgtg

cgtgtacgtg

gagcctgaga

cgatgtgaac

ggaactgagc

ggccgtcgtg

tgtttga

Artificial Sequence

90

gtgcttgaaa

ttcttcagec

ctgagagtgt

cagcctgacg

gtggtgctgt

cggctgatgce

nucleotide sequence encoding Ad5-E4dorfl

gagagggcgc

ccatcaactt

gtatccctcc

tgttcaccga

tcaaccacgg

tgatcagagt

nucleotide sequence encoding Ad5-Edorfe/7

95

catcctgcct

cgtgatccct

tggctacttc

gagctacatc

cgaccagttc

ggtgtttccc

atgaccacca gcggcgtgcce cttcggcatg acactcagac ctaccagaag ccggctgagce

60

agaagaaccc cttacagcag agacaggctg cctccattcg agacagagac acgggccacc

120

atcctggaag atcaccctct gctgcccgag tgtaacaccc tgaccatgca caacgcctgg

180



acaagcccat
240

ctggacagcg
300
agactggccc
360
gacatgatgc
420
ggcggcggac
453

<210> 12
<211> 885
<212> DNA
<213>
<220>
<223>
<400> 12
atgacaacca
60
agaagaaccc
120
atcctggaag
180
tacgtgcggg
240
tgggacatgg
300
ctgtgctgcg
360
gccctgcact
420
ctggccagct
480
tacagagagg
540
atgcggggca
600
gtgcctgccea

660

ctcctccagt

acatgaacct

ggcaagagac

tgttcaaggc

ggctgaatac

gcggcgtgec

cttacagcag

atcaccctct

gcctgecttg

tgctgaccag

ccaacatcga

gtcactgttc

ggttcagaat

tggtcaacta

gacacctgat

tgagctttgg

gaaacagccc

gtctgaactg

agtgtggaac

cagcagaggc

cagagtgctg

Artificial Sequence

cttcggcatg

agacagactg

gctgcccgag

tagcgttggce

agaggaactg

catcatgacc

tagcecctgge

ggtggtggac

caacatgccc

ctacctgcgg

ctacagcgcc

caagtgggac

cccggcgagt

atcaccccta

gagcggacag

taa

nucleotide sequence encoding E4orf6

acactgaggc

cctccattcg

tgcaacaccc

ttcacactga

gtcatcctgce

agcatgatga

agcctgcagt

ggcgccatgt

aaagaagtga

ctttggtacg

ctgcattgcg

agcagcctgt

tcatcaacat

agaacatgag

tgtacagcgt

ctacaagaag

agacagagac

tgacaatgca

tccaagagtg

ggaagtgtat

tccacggcta

gtattgctgg

tcaaccagag

tgttcatgag

atggccacgt

gcatcctgaa

tgctcagcag

caccgacgag

cgtgacccac

ttgttgggaa

ccggctgagce

acgggccacc

caacgtgtcc

ggtcgtgecce

gcacgtgtgc

cgagagctgg

tggacaggtt

attcatctgg

cagcgttttc

gggatctgtg

caacatcgtg



gtgctgtgct gcagctactg cgccgatctg agcgagatca gagtgcggtg ttgtgccaga
720

cggaccagac ggctgatgct gagagccgtg cggatcattg ccgaagagac aaccgccatg
780

ctgtactctt gccggaccga gagaagaagg cagcagttca tcagagccct gctccagcac
840

caccggccta tcctgatgca cgactacgac agcaccccta tgtag
885

<210> 13
<211> 294
<212> PRT

<213> Artificial Sequence

<220>
<223> amino acid sequence of Edorfo6

<400> 13
Met Thr Thr Ser Gly Val Pro Phe Gly Met Thr Leu Arg Pro Thr Arg

1 5 10 15

Ser Arg Leu Ser Arg Arg Thr Pro Tyr Ser Arg Asp Arg Leu Pro Pro
20 25 30

Phe Glu Thr Glu Thr Arg Ala Thr Ile Leu Glu Asp His Pro Leu Leu
35 40 45

Pro Glu Cys Asn Thr Leu Thr Met His Asn Val Ser Tyr Val Arg Gly
50 55 60

Leu Pro Cys Ser Val Gly Phe Thr Leu Ile Gln Glu Trp Val Val Pro
65 70 75 80

Trp Asp Met Val Leu Thr Arg Glu Glu Leu Val Ile Leu Arg Lys Cys
85 90 95

Met His Val Cys Leu Cys Cys Ala Asn Ile Asp Ile Met Thr Ser Met
100 105 110

Met Ile His Gly Tyr Glu Ser Trp Ala Leu His Cys His Cys Ser Ser
115 120 125

Pro Gly Ser Leu Gln Cys Ile Ala Gly Gly Gln Val Leu Ala Ser Trp
130 135 140



Phe Arg Met Val Val Asp Gly Ala Met Phe Asn Gln Arg Phe Ile Trp
145 150 155 160

Tyr Arg Glu Val Val Asn Tyr Asn Met Pro Lys Glu Val Met Phe Met
165 170 175

Ser Ser Val Phe Met Arg Gly Arg His Leu Ile Tyr Leu Arg Leu Trp
180 185 190

Tyr Asp Gly His Val Gly Ser Val Val Pro Ala Met Ser Phe Gly Tyr
195 200 205

Ser Ala Leu His Cys Gly Ile Leu Asn Asn Ile Val Val Leu Cys Cys
210 215 220

Ser Tyr Cys Ala Asp Leu Ser Glu Ile Arg Val Arg Cys Cys Ala Arg
225 230 235 240

Arg Thr Arg Arg Leu Met Leu Arg Ala Val Arg Ile Ile Ala Glu Glu
245 250 255

Thr Thr Ala Met Leu Tyr Ser Cys Arg Thr Glu Arg Arg Arg Gln Gln
260 265 270

Phe Ile Arg Ala Leu Leu Gln His His Arg Pro Ile Leu Met His Asp
275 280 285

Tyr Asp Ser Thr Pro Met
290

<210> 14

<211> 1488

<212> DNA

<213> Artificial Sequence

<220>
<223> nucleotide sequence encoding E1B55K

<400> 14
atggaaagac ggaaccccag cgagagaggc gtgccagctg gattttctgg acacgccagc
60

gtggaaagcg gctgcgagac acaagaaagc cctgccaccg tggtgttcag accacctggce
120

gataataccg atggcggagc tgctgctgca gctggtggat ctcaggcagc agctgcaggce
180



gctgaaccta
240

gccgagctgt
300

aagggcgtga
360

ttcagcctga
420

tgcgccaacg
480

tggctgcaac
540

agacctgact
600

agcggcaatg
660

atgatcaaca
720

ttcacaggcc
780

ggcgtgtcct
840

agaggctgceg
900

agcatcaaga
960

agagtcagac
1020

gtgatcaagc
1080

tgcagcgacg
1140

gcctggcctg
1200

cggggagtgt
1260

gagtccatga
1320

tggaacctga

atcccgagcet

agagagaaag

tgaccagaca

agctggacct

ccggcgacga

gcaagtacaa

gcgccgaggt

tgtggcctgg

ccaacttcag

tctacggcectt

ccttctactg

agtgcctgtt

acaacgtggc

acaacatggt

gcaattgtca

tgttcgagca

tcctgcectta

gcaaagtgaa

gagcagacct

gagaagaatc

aggcgcctgce

cagacccgag

gctggcccag

tttcgaagag

gatcagcaag

ggaaatcgac

cgtgctcggce

cggcacagtg

caacaatacc

ctgttggaag

cgagagatgc

cagcgactgc

ctgcggcaac

tctgctgaaa

caatatcctg

ccagtgcaac

cctgaatggc

ggacctagcg

ctgaccatca

gaggccacag

tgcatcacct

aagtacagca

gccatcagag

ctggtcaaca

acagaggaca

atggatggcg

tttctggcca

tgcgtggaag

ggcgtcgtgt

accctgggca

ggctgcttca

tgcgaggata

accatccacg

acacggtgcect

ctgagccaca

gtgttcgaca

gcatgaatgt

ccgaggatgg

aggaagccag

tccagcagat

tcgagcagct

tgtacgccaa

tccggaactg

gagtggcctt

tggtcattat

acaccaacct

cctggaccga

gcagacccaa

tcctgagcga

tgctggttaa

gagccagcca

tggcctctca

ccctgcacct

ccaagatcct

tgaccatgaa

ggtgcaggtc

ccagggactg

aaatctggcc

caaggacaac

gaccacctac

ggtggccctce

ctgctacatc

ccggtgcagce

gaacgtgcgg

gatcctgcac

cgttcgegtt

gagcagagcc

gggcaacagc

gagcgtggcc

gatgctgacc

cagcagaaag

gggcaataga

gctggaaccc

gatctggaaa



gtgctgcgct acgacgagac acggaccaga tgtagacctt gcgagtgtgg cggcaagcac
1380

atcagaaacc agcctgtgat gctggacgtg accgaggaac tgaggcctga tcatctggtg
1440

ctggcctgta ccagagccga gtttggcagc tccgacgagg ataccgat
1488

<210> 15
<211> 496
<212> PRT

<213> Artificial Sequence

<220>
<223> amino acid sequence of E1B55K

<400> 15
Met Glu Arg Arg Asn Pro Ser Glu Arg Gly Val Pro Ala Gly Phe Ser

1 5 10 15

Gly His Ala Ser Val Glu Ser Gly Cys Glu Thr Gln Glu Ser Pro Ala
20 25 30

Thr Val Val Phe Arg Pro Pro Gly Asp Asn Thr Asp Gly Gly Ala Ala
35 40 45

Ala Ala Ala Gly Gly Ser Gln Ala Ala Ala Ala Gly Ala Glu Pro Met
50 55 60

Glu Pro Glu Ser Arg Pro Gly Pro Ser Gly Met Asn Val Val Gln Val
65 70 75 80

Ala Glu Leu Tyr Pro Glu Leu Arg Arg Ile Leu Thr Ile Thr Glu Asp
85 90 95

Gly Gln Gly Leu Lys Gly Val Lys Arg Glu Arg Gly Ala Cys Glu Ala
100 105 110

Thr Glu Glu Ala Arg Asn Leu Ala Phe Ser Leu Met Thr Arg His Arg
115 120 125

Pro Glu Cys Ile Thr Phe Gln Gln Ile Lys Asp Asn Cys Ala Asn Glu
130 135 140

Leu Asp Leu Leu Ala Gln Lys Tyr Ser Ile Glu Gln Leu Thr Thr Tyr
145 150 155 160



Trp

Lys

Asn

Ile

Trp

225

Phe

Leu

Glu

Trp

Cys

305

Arg

Lys

Asp

Leu

Leu

Val

Ile

Asp

210

Pro

Thr

Ile

Ala

Lys

290

Leu

Val

Ser

Arg

Lys
370

Gln

Ala

Arg

195

Thr

Gly

Gly

Leu

Trp

275

Gly

Phe

Arg

Val

Ala

355

Thr

Pro

Leu

180

Asn

Glu

Val

Pro

His

260

Thr

Val

Glu

His

Ala

340

Ser

Ile

Gly

165

Arg

Cys

Asp

Leu

Asn

245

Gly

Asp

Val

Arg

Asn

325

Val

Gln

His

Asp

Pro

Cys

Arg

Gly

230

Phe

Val

Val

Cys

Cys

310

Val

Ile

Met

Val

Asp

Asp

Tyr

Val

215

Met

Ser

Ser

Arg

Arg

295

Thr

Ala

Lys

Leu

Ala
375

Phe

Cys

Ile

200

Ala

Asp

Gly

Phe

Val

280

Pro

Leu

Ser

His

Thr

360

Ser

Glu

Lys

185

Ser

Phe

Gly

Thr

Tyr

265

Arg

Lys

Gly

Asp

Asn

345

Cys

His

Glu

170

Tyr

Gly

Arg

Val

Val

250

Gly

Gly

Ser

Ile

Cys

330

Met

Ser

Ser

Ala

Lys

Asn

Cys

Val

235

Phe

Phe

Cys

Arg

Leu

315

Gly

Val

Asp

Arg

Ile

Ile

Gly

Ser

220

Ile

Leu

Asn

Ala

Ala

300

Ser

Cys

Cys

Gly

Lys
380

Arg

Ser

Ala

205

Met

Met

Ala

Asn

Phe

285

Ser

Glu

Phe

Gly

Asn

365

Ala

Val

Lys

190

Glu

Ile

Asn

Asn

Thr

270

Tyr

Ile

Met

Asn

350

Cys

Trp

Tyr

175

Leu

Val

Asn

Val

Thr

255

Cys

Cys

Lys

Asn

Leu

335

Cys

His

Pro

Ala

Val

Glu

Met

Arg

240

Asn

Val

Cys

Lys

Ser

320

Val

Glu

Leu

Val



Phe Glu His Asn Ile Leu Thr Arg Cys Ser Leu His Leu Gly Asn Arg
385 390 395 400

Arg Gly Val Phe Leu Pro Tyr Gln Cys Asn Leu Ser His Thr Lys Ile
405 410 415

Leu Leu Glu Pro Glu Ser Met Ser Lys Val Asn Leu Asn Gly Val Phe
420 425 430

Asp Met Thr Met Lys Ile Trp Lys Val Leu Arg Tyr Asp Glu Thr Arg
435 440 445

Thr Arg Cys Arg Pro Cys Glu Cys Gly Gly Lys His Ile Arg Asn Gln
450 455 460

Pro Val Met Leu Asp Val Thr Glu Glu Leu Arg Pro Asp His Leu Val
465 470 475 480

Leu Ala Cys Thr Arg Ala Glu Phe Gly Ser Ser Asp Glu Asp Thr Asp
485 490 495

<210> 16

<211> 131

<212> DNA

<213> Artificial Sequence

<220>
<223> AAV donor cassette for adeno-associated virus integration site 1
(AAVS1), 3'-ITR

<400> 16

cctgcaggca gctgcgcgct cgctcgctca ctgaggccgc ccgggcaaag cccgggcgtce
60

gggcgacctt tggtcgcccg gectcagtga gcgagcgagce gcgcagagag ggagtggceca
120

actccatcac t

131

<210> 17
<211> 796
<212> DNA

<213> Artificial Sequence

<220>
<223> AAV donor cassette for AAVS1l, Homologous arm-left

<400> 17



tgctttctct
60

ggcctgggtc
120
cttcctccac
180
cggagcactt
240
tctgggtcecct
300
gggttccctt
360
tctccgacgg
420
gtttttctgg
480
ttgctttctt
540
catttgggca
600
ctgtcatggce
660
ccctatgtcc
720
gggaccacct
780
gtcccctcca
796

<210> 18
<211> 514
<212> DNA
<213>
<220>
<223>
<400> 18

gaccagcatt

acctctacgg

tccectettec

ccttctecggce

ctccgggceat

ttccttctcecce

atgtctccct

acaaccccaa

tgcctggaca

gctcccctac

atcttccagg

acttcaggac

tatattccca

ccccac

ctctccectg

ctggcccaga

ccttgctctc

gctgcaccac

ctctcctceccce

ttctggggcce

tgcgtcecege

agtaccccgt

cccegttete

ccccecttacce

ggtccgagag

agcatgtttg

gggccggtta

Artificial Sequence

AAV donor cassette for AAVSI1,

ggcctgtgcce

tcctteectg

tgctgtgttg

gtgatgtcct

tcacccaacc

tgtgccatct

ctccceccettet

ctcectgget

ctgtggattc

tctctagtet

ctcagctagt

ctgcctccag

atgtggctct

hPGK promoter

gctttctgtc

ccgcctecett

ctgcccaagg

ctgagcggat

ccatgccgtc

ctcgtttcett

tgtaggcctg

ttagccacct

gggtcacctc

gtgctagctc

cttcttcctce

ggatcctgtg

ggttctgggt

tgcagcttgt

caggttccgt

atgctctttc

cctcceceegtg

ttcactcgcet

aggatggcct

catcatcacc

ctccatcctc

tcactccttt

ttccagcccce

caacccgggce

tcceccgagcet

acttttatct

(without SA)

ccacggggtt ggggttgcgc cttttccaag gcagccctgg gtttgcgcag ggacgcggct

60

gctctgggcg tggttccggg aaacgcagcg gcgccgaccc tgggtctcgce acattcttca

120



cgtccgtteg
180

ttcctgctcece
240
aaacggaagc
300
cagcgcgccg
360
gcagcggccg
420
tcctgceccecgce
480
ccctegttga
514

<210> 19
<211> 720
<212> DNA
<213>
<220>
<223> AAV
<400> 19
atggtgagca
60
ggcgacgtaa
120
ggcaagctga
180
ctcgtgacca
240
cagcacgact
300
ttcaaggacg
360
gtgaaccgca
420
aagctggagt
480
ggcatcaagg

540

cagcgtcacc

gcccctaagt

cgcacgtctc

accgcgatgg

ggaaggggcg

gcggtgttcc

ccgaatcacc

donor cassette for AAVSI,

agggcgagga

acggccacaa

ccctgaagtt

ccctgaccta

tcttcaagtce

acggcaacta

tcgagctgaa

acaactacaa

tgaacttcaa

cggatcttcg

cgggaaggtt

actagtaccc

gctgtggcca

gtgcgggagg

gcattctgca

gacctctctc

Artificial Sequence

gctgttcacc

gttcagcgtg

catctgcacc

cggcgtgcag

cgccatgccc

caagacccgce

gggcatcgac

cagccacaac

gatccgccac

ccgctaccct

ccttgcggtt

tcgcagacgg

atagcggctg

cggggtgtgg

agcctccgga

Cccca

eGFP

ggggtggtgce

tccggegagg

accggcaagc

tgcttcagcecce

gaaggctacg

gccgaggtga

ttcaaggagg

gtctatatca

aacatcgagg

tgtgggcccce

cgcggcgtgce

acagcgccag

ctcagcaggg

ggcggtagtg

gcgcacgtcg

ccatcctggt

gcgagggcga

tgcccgtgcece

gctaccccga

tccaggagceg

agttcgaggg

acggcaacat

tggccgacaa

acggcagcgt

ccggcgacgce

cggacgtgac

ggagcaatgg

cgcgccgaga

tgggccctgt

gcagtcggcet

cgagctggac

tgccacctac

ctggcccacc

ccacatgaag

caccatcttc

cgacaccctg

cctggggcac

gcagaagaac

gcagctcgcec



gaccactacc agcagaacac ccccatcggc gacggccccg tgctgctgcecc cgacaaccac

600

tacctgagca cccagtccgce cctgagcaaa gaccccaacg agaagcgcga tcacatggtc

660

ctgctggagt tcgtgaccgc cgccgggatc actctcggca tggacgagct gtacaagtaa

720

<210> 20
<211> 226
<212> DNA
<213>
<220>
<223> AAV
<400> 20
actgtgcctt
60
ctggaaggtyg
120
ctgagtaggt
180
tgggaagaca
226

<210> 21
<211> 258
<212> DNA
<213>
<220>
<223>
<400> 21
tagggacagg
60
gatattgggt
120
atttcctgga
180
gagaggatcc
240
ctgcccggtt
258

<210> 22

donor cassette for AAVSI1,

ctagttgcca

ccactcccac

gtcattctat

atagcaggca

AAV donor cassette for AAVSI1,

Artificial Sequence

bGH-pA

gccatctgtt gtttgcccct

tgtcctttcce taataaaatg

tctggggggt ggggtggggce

tgctggggat gcggtgggcet

Artificial Sequence

cccecegtgece ttecttgacce

aggaaattgc atcgcattgt

aggacagcaa gggggaggat

ctatgg

Homologous arm-right

attggtgaca gaaaagcccc atccttaggc ctcctecctte ctagtctcct

ctaaccccca cctcecctgtta ggcagattcce ttatctggtg acacaccccc

gccatctctc tccttgccag aacctctaag gtttgcttac gatggagcca

tgggagggag agcttggcag ggggtgggag ggaagggggg gatgcgtgac

ctcagtgg



<211> 120
<212> DNA
<213> Artificial Sequence

<220>
<223> AAV donor cassette for AAVS1l, 5'-ITR

<400> 22

agtgatggag ttggccactc cctctctgcg cgctcgctcg ctcactgagg ccgggcgacce
60

aaaggtcgcc cgacgcccgg gcggcctcag tgagcgagcg agcgcgcagce tgcctgcagg
120

<210> 23

<211> 131

<212> DNA

<213> Artificial Sequence

<220>
<223> AAV donor cassette for Interleukin 2 Receptor Subunit Gamma
(IL2RG), 3'-ITR

<400> 23

cctgcaggca gctgcgcgcect cgctcgctca ctgaggccgce ccgggcaaag cccgggcgtce
60

gggcgacctt tggtcgcccg gcctcagtga gcgagcgagc gcgcagagag ggagtggcca
120

actccatcac t

131
<210> 24
<211> 290

<212> DNA
<213> Artificial Sequence

<220>
<223> AAV donor cassette for IL2RG, Homologous arm-left

<400> 24

agaggaaacg tgtgggtggg gaggggtagt gggtgaggga cccaggttcc tgacacagac
60

agactacacc cagggaatga agagcaagcg ccatgttgaa gccatcatta ccattcacat
120

ccctcecttatt cctgcagctg cccecctgctgg gagtggggct gaacacgaca attctgacgce
180

ccaatgggaa tgaagacacc acagctggtg ggaaatctgg gactggaggg ggctggtgag
240

aagggtggct gtgggaaggg gccgtacaga gatctggtgc ctgccactgg
290



<210> 25
<211> 154
<212> DNA

<213> Artificial Sequence

<220>
<223> AAV

<400> 25
atttctttct
60
aggtgcagtg
120
agccccagcece
154

<210> 26
<211> 185

<212> DNA

donor cassette for IL2RG, Exon2

gaccaccatg cccaccgaca gcctgagcgt gagcaccctg cccctgeccg

cttcgtgttc aacgtggagt acatgaactg cacctggaac agcagcagcg

caccaatctg accctgcact actg

<213> Artificial Sequence

<220>
<223> AAV

<400> 26
gtacaagaac
60
aatcaccagc
120
gcagctgcag
180

cctgg

185

<210> 27
<211> 140

<212> DNA

donor cassette for IL2RG, Exon3

agcgacaacg acaaggtgca gaagtgcagc cactacctgt tcagcgagga

ggctgccagc tgcagaagaa agagatccac ctgtaccaga ccttcgtggt

gaccccecggg agccccgcag gcaggccacc cagatgctga agctgcagaa

<213> Artificial Sequence

<220>
<223> AAV

<400> 27
tgatcccctg
60

tgaactggaa
120

donor cassette for IL2RG, Exon4

ggcccctgag aacctgacac tgcacaagct gtccgagagc cagctggaac

caaccgcttc ctgaaccact gcctggaaca cctggtgcag taccggaccg



actgggacca cagctggacc

140

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

<220>
<223>

<400>

28

163

DNA

Artificial Sequence

ALV donor cassette for IL2RG, Exonb

28

gagcagagcg tggactaccg gcacaagttc agcctgccca gcgtggacgg ccagaagcgg

60

tacaccttca gagtgcggag ccggttcaac cccctgtgcg gcagcgccca gcactggtcec

120

gagtggagcc accccatcca ctggggcagc aacaccagca aag

163

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

<220>
<223>

<400>

29

97

DNA

Artificial Sequence

AAV donor cassette for IL2RG, Exonb6

29

agaacccctt cctgttcgce ctggaagccg tggtgatcag cgtgggcagce atgggcctga

60

tcatctccct gctgtgegtg tacttctggce tggaacg

97

<210> 30

<211> 70

<212> DNA

<213> Artificial Sequence

<220>

<223> AAV donor cassette for IL2RG, Exon7
<400> 30

gaccatgccc agaatcccca ccctgaagaa cctggaagat ctggtgaccg agtaccacgg
60

caacttcagc

70

<210> 31

<211> 186

<212> DNA



<213>

<220>
<223>

<400> 31

Artificial Sequence

AAV donor cassette for IL2RG, Exon8

gcctggtccg gcgtgagcaa gggcctggcc gagagcctgc agcccgacta cagcgagcgg

60

ctgtgcctgg tgtccgagat cccccccaaa ggcggagccc tgggcgaagg ccctggcgec

120

agcccctgca accagcacag cccctactgg gcccctcectt gctacaccct gaagcccgag

180

acctga

186

<210> 32
<211> 330
<212> DNA
<213>
<220>
<223> AAV
<400> 32
tgaaccccaa
60
ttccttcatt
120
ttttgtgccce
180
tgccccgaac
240
tccececcececte
300
gagaaataaa
330

<210> 33
<211> 226
<212> DNA
<213>
<220>
<223>
<400> 33

donor cassette for IL2Z2RG,

tcctctgaca

caacccactg

ccatgtaagc

atgtttttct

tttccectcecece

gtttctgttg

Artificial Sequence

gaagaacccc

cgtctcatac

accccttcecat

tctccctecag

ttcctectttce

ataatcatcg

Artificial Sequence

3'-UTR

agggtcctgt

tcacctcacc

ttggcattcc

tctggccectt

catctaccct

AAV donor cassette for IL2RG, bGH-pA

agccctaagt

ccactgtggc

ccacttgaga

ccttttcgea

ccgattgttc

ggtactaact

tgatttggaa

attacccttt

ggattcttcc

ctgaaccgat

actgtgcctt ctagttgcca gccatctgtt gtttgcccct cccccecgtgcecce ttccttgacc

60



ctggaaggtg ccactcccac tgccctttcc taataaaatg aggaaattgc atcgcattgt

120

ctgagtaggt gtcattctat tctggggggt ggggtggggc aggacagcaa gggggaggat

180

tgggaagaca atagcaggca tgctggggat gcggtgggct ctatgg

226

<210> 34
<211> 516
<212> DNA
<213>
<220>
<223>
<400> 34
ccacggggtt
60
gctctgggceg
120
cgtcecgtteg
180
ttcctgctcece
240
aaacggaagc
300
cagcgcgccg
360
gcagcggccg
420
tcctgeccege
480
ccctegttga
516

<210> 35
<211> 720
<212> DNA
<213>
<220>
<223>

<400> 35

ggggttgcge

tggttccggg

cagcgtcacc

gcccctaagt

cgcacgtctc

accgcgatgg

ggaaggggcg

gcggtgttce

ccgaatcacc

Artificial Sequence

cttttccaag

aaacgcagcg

cggatcttcg

cgggaaggtt

actagtaccc

gctgtggcca

gtgcgggagg

gcattctgca

gacctctctc

Artificial Sequence

AAV donor cassette for IL2Z2RG,

gcagccctgg

gcgccgaccce

ccgctaccct

ccttgcggtt

tcgcagacgg

atagcggctg

cggggtgtgg

agcctccgga

cccagg

eGFP

AAV donor cassette for IL2RG, hPGK promoter

gtttgcgcag

tgggtctcgce

tgtgggcccce

cgcggcgtgce

acagcgccag

ctcagcaggg

ggcggtagtg

gcgcacgteg

ggacgcggct

acattcttca

ccggcgacgc

cggacgtgac

ggagcaatgg

cgcgccgaga

tgggccctgt

gcagtcggcet



atggtgagca
60

ggcgacgtaa
120
ggcaagctga
180
ctcgtgacca
240
cagcacgact
300
ttcaaggacg
360
gtgaaccgca
420
aagctggagt
480
ggcatcaagg
540
gaccactacc
600
tacctgagca
660
ctgctggagt
720

<210> 36
<211> 244
<212> DNA
<213>
<220>
<223> AAV
<400> 36
tgagatccag
60
tgaaaaaaat
120
agctgcaata
180
gaggtgtggg

240

agggcgagga

acggccacaa

ccctgaagtt

ccctgaccta

tcttcaagtc

acggcaacta

tcgagctgaa

acaactacaa

tgaacttcaa

agcagaacac

cccagtccge

tcgtgaccgce

donor cassette for IL2RG,

acatgataag

gccttatttg

aacaagttaa

aggtttttta

gctgttcacc

gttcagcgtg

catctgcacc

cggcgtgcag

cgccatgccc

caagacccgc

gggcatcgac

cagccacaac

gatccgccac

ccccatcgge

cctgagcaaa

cgccgggatc

Artificial Sequence

atacattgat

tgaaatttgt

caacaacaat

aagcaagtaa

ggggtggtgce

tccggecgagg

accggcaagc

tgcttcagcecce

gaaggctacg

gccgaggtga

ttcaaggagg

gtctatatca

aacatcgagg

gacggccceg

gaccccaacg

actctcggca

gagtttggac

gatgctattg

tgcattcatt

aacctctaca

SV40-pA

ccatcctggt

gcgagggcga

tgcccgtgcece

gctaccccga

tccaggagcg

agttcgaggg

acggcaacat

tggccgacaa

acggcagcgt

tgctgctgcece

agaagcgcga

tggacgagct

aaaccaaaac

ccttatttgt

ttatgtttca

aatgtggtat

cgagctggac

tgccacctac

ctggcccacc

ccacatgaag

caccatcttc

cgacaccctg

cctggggcac

gcagaagaac

gcagctcgcce

cgacaaccac

tcacatggtc

gtacaagtaa

tagaatgcag

aaccattata

ggttcagggg

ggctgattat



gatc

244

<210> 37
<211> 267
<212> DNA
<213>
<220>
<223>
<400> 37
tacaatcatg
60
cctcacgcta
120
gtctcactat
180
agcctttcaa
240
ccatcatttc
267

<210> 38
<211> 120
<212> DNA
<213>
<220>
<223>
<400> 38

tgggcagaat

cttcttecttt

gttgcctagg

agcaccagga

tctttcecte

Artificial Sequence

tgaaaagtgg

ctttcttgtt

ctggtctcaa

ttacagacat

cctgect

Artificial Sequence

AAV donor cassette for IL2Z2RG,

agtgggaagg gcaaggggga

tgtttgtttc tttctttctt

actcctggcce tctagtgatc

gagccaccgt gcttggectce

5'-ITR

AAV donor cassette for IL2RG, Homologous arm-right

gggttccctg

ttgaggcagg

ctcctgectce

ctccttectga

agtgatggag ttggccactc cctctctgcg cgctcgctcg ctcactgagg ccgggcgacce

60

aaaggtcgcc cgacgcccgg gcggcctcag tgagcgagceg agcgcgcagce tgcectgcagg

120

<210> 39
<211> 23
<212> DNA
<213>
<220>
<223>
<400> 39

AAVS1 guide RNA

Artificial Sequence

(gRNR)

gtcaccaatc ctgtccctag tgg

23



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

<220>
<223>

<400>

40

23

DNA

Artificial Sequence

IL2RG gRNA

40

actggccatt acaatcatgt ggg

23

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

<220>
<223>

<400>

41

20

DNA

Artificial Sequence

NHEJ AAVS1 FW primer

41

cttcaggaca gcatgtttgce

20

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

<220>
<223>

<400>

42

20

DNA

Artificial Sequence

NHEJ AAVS1 RV primer

42

acaggaggtg ggggttagac

20

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

<220>
<223>

<400>

43

20

DNA

Artificial Sequence

NHEJ Intron 1 IL2RG FW primer

43

caccctctgt aaagccctgg

20

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

<220>

44

20

DNA

Artificial Sequence



<223>

<400>

NHEJ Intron 1 IL2RG RV primer

44

aagaaatcta gattggggag

20

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

<220>
<223>

<400>

45

20

DNA

Artificial Sequence

Intron 1 IL2RG 3' integration junction ddPCR FW primer

45

ctagattggg gagaaaatga

20

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

<220>
<223>

<400>

46

19

DNA

Artificial Sequence

Intron 1 IL2RG 3' integration junction ddPCR RV primer

46

gtgggaaggg gccgtacag

19

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

<220>
<223>

<400>

47

24

DNA

Artificial Sequence

Intron 1 IL2RG 3' integration junction ddPCR probe

47

gtagctccta tgctaggcgt agcc

24

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

<220>
<223>

<400>

48

20

DNA

Artificial Sequence

AAVS1 3' integration junction ddPCR FW primer

48

gattgggaag acaatagcag

20



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

<220>
<223>

<400>

49

20

DNA

Artificial Sequence

AAVS1 3' integration junction ddPCR RV primer

49

tcttgggaag tgtaaggaag

20

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

<220>
<223>

<400>

50

20

DNA

Artificial Sequence

AAVS1 3' integration junction ddPCR FW probe

50

ccagataagg aatctgccta

20

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

<220>
<223>

<400>

51

23

DNA

Artificial Sequence

AAVS1 gRNA

51

gtcaccaatc ctgtccctag tgg

23

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

<220>
<223>

<400>

52

20

DNA

Artificial Sequence

NHEJ AAVS1 FW primer

52

cttcaggaca gcatgtttgc

20

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

53

21

DNA

Artificial Sequence



<220>
<223> NHEJ AAVS1 RV primer

<400> 53

ggactagaaa ggtgaagagc c
21

<210> 54

<211> 20

<212> DNA
<213> Artificial Sequence

<220>
<223> AAVS1 3' integration junction ddPCR FW primer

<400> 54

gattgggaag acaatagcag
20

<210> 55

<211> 20

<212> DNA
<213> Artificial Sequence

<220>
<223> AAVS1 3' integration junction ddPCR RV primer

<400> 55

tcttgggaag tgtaaggaag
20

<210> 56

<211> 20

<212> DNA
<213> Artificial Sequence

<220>
<223> AAVS1l 3' integration junction ddPCR probe

<400> 56

ccagataagg aatctgccta
20

<210> 57

<211> 128

<212> PRT

<213> Artificial Sequence

<220>
<223> E4dorfl amino acid sequence, Adl-E4orfl

<400> 57

Met Ala Ala Ala Val Glu Ala Leu Tyr Val Val Leu Glu Arg Glu Gly



Ala

Ser

Leu

Ala

65

Met

Gly

Met

Ile

Pro

Arg

50

Leu

Thr

Asp

Leu

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

<220>
<223>

<400>

Leu Pro Arg
20

Ile Asn Phe
35

Leu Arg Val

Thr Asp Val

Pro Asp Met
85

Gln Phe Phe
100

Ile Arg Val
115

58
128
PRT

Gln

Val

Cys

Asn

70

Thr

Tyr

Val

Glu

Ile

Ile

55

Gln

Glu

Phe

Artificial Sequence

Edorfl amino

58

Met Ala Ala Ala Val

1

Ala

Ser

Leu

Ala

Ile

Pro

Arg

50

Leu

Leu Pro Arg
20

Ile Asn Phe
35

Leu Arg Val

Thr Asp Val

Gly

Pro

40

Pro

Pro

Glu

His

Pro
120

Phe

25

Pro

Pro

Asp

Leu

Ala

105

Val

acid sequence,

Glu

Gln

Val

Cys

Asn

Ala

Glu

Ile

Ile

55

Gln

Leu

Gly

Pro

40

Pro

Pro

Tyr

Phe

25

Pro

Pro

Asp

10

Ser

Met

Gly

Val

Ser

90

Gly

Val

Val

10

Ser

Met

Gly

Val

Gly

Gly

Tyr

Phe

75

Val

Met

Arg

Val

Gly

Gly

Tyr

Phe

Val

Ala

Phe

60

Thr

Val

Ala

Gln

Ad2-Edorfl

Leu

Val

Ala

Phe

60

Thr

Tyr

Val

45

Gly

Glu

Leu

Val

Ala
125

Glu

Tyr

Val

45

Gly

Glu

Val

30

Met

Arg

Ser

Phe

Val

110

Ser

Arg

Val

30

Met

Arg

Ser

15

Phe

Leu

Phe

Tyr

Asn

95

Arg

Asn

Glu

15

Phe

Leu

Phe

Tyr

Phe

Pro

Leu

Ile

80

His

Leu

Val

Gly

Phe

Ser

Leu

Ile



65

70

75

Met Thr Pro Asp Met Ile Glu Glu Leu Ser Val Val

85

Gly Asp Gln Phe Phe Tyr Gly His

100

Met Leu Ile Arg Val Val Phe Pro

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

<220>
<223>

<400>

115

59
125
PRT

Artificial Sequence

Edorfl amino

59

Met Ala Asp Glu Ala

1

Leu

Pro

Ser

Asp

65

Gly

Phe

Arg

Pro

Phe

Ile

50

Ala

His

Tyr

Leu

<210>

Glu Gln Gln
20

Thr Leu Tyr
35

Ile Ile Pro

Asn Met Ser

Arg Glu Glu
85

Glu Gly Arg
100

Ile Phe Pro
115

60

120

90

Ala Gly Met Ala

105

Val

acid sequence,

Leu

Gln

Pro

Arg

Gly

70

Leu

Ala

Pro

Tyr

Arg

Arg

Gly

55

Leu

Ser

Gly

Val

Val

Asn

Gly

Tyr

Tyr

Val

Asp

Arg
120

Tyr

Asn

25

Val

Val

Ala

Leu

Pro

105

Gln

Val Arg Gln

Leu

10

Tyr

Ala

Gly

Ser

Leu

90

Val

Ala

Glu

Ile

Leu

Cys

Ser

75

Phe

Ala

Thr

Ad3-E4dorfl

Gly

Phe

Leu

Phe

60

Arg

Asn

Cys

Met

Leu

Val

Ala
125

Pro

Tyr

Tyr

45

Phe

Ile

His

Leu

Ile
125

Phe Asn
95

Val Arg
110

Ser Asn

Gly Ala
15

Ser Pro
30

Leu Lys

Ser Leu

Ile His

Asn Asp

95

Val Met
110

80

His

Leu

Val

Thr

Val

Leu

Thr

Ala

80

Arg

Glu



<211>
<212>
<213>

<220>
<223>

<400>

Met Asp
1

Leu Pro

Phe Val

Ile Val
50

Ala Asn
65

124
PRT

Artificial Sequence

Edorfl amino
60

Ala Gln Val

Val Gln Lys
20

Leu His Pro
35

Val Pro Gln

Val Pro Gly

His Arg Glu Gly Leu

Tyr Asn

Val Ile

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

<220>
<223>

<400>

85

Gly Arg Ala
100

Tyr Pro Pro
115

61
128
PRT

acid sequence,

Leu

Gly

His

Gly

Val

70

Ser

Gly

Val

Tyr

Ser

Gly

Phe

55

Tyr

Val

Asp

Arg

Artificial Sequence

Val

Asn

Val

40

Ile

Ala

Met

Pro

Gln
120

Phe

Tyr

25

Ala

Gly

Ser

Leu

Val

105

Ala

Ed4orfl amino acid sequence,

61

Ad4-Edorfl

Leu

10

Ile

Leu

Arg

Ser

Phe

90

Ala

Ser

Glu

Phe

Leu

Phe

Arg

75

Asn

Cys

Met

Gly

Tyr

Glu

Phe

60

Ile

His

Leu

Val

Ado-Edorfl

Ala

Ala

Leu

45

Ser

Ile

Asn

Val

Gly

Pro

30

Arg

Leu

His

Val

Leu
110

Ala

15

Ala

Leu

Thr

Ala

Ser

95

Glu

Leu

Asn

Ser

Asp

Gly

Phe

Arg

Met Ala Ala Ala Val Glu Ala Leu Tyr Val Val Leu Glu Arg Glu Gly

1

5

10

15

Ala Ile Leu Pro Arg Gln Glu Gly Phe Ser Gly Val Tyr Val Phe Phe

20

25

30



Ser Pro

Leu Arg
50

Ala Leu
65

Met Thr

Gly Asp

Met Leu

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

<220>
<223>

<400>
Met Ala

1

Leu Pro

Pro Phe

Ser Ile
50

Asp Ala
65

Gly His

Ile Asn Phe
35

Leu Arg Val

Thr Asp Val

Pro Asp Met
85

Gln Phe Phe
100

Ile Arg Val
115

62
125
PRT

Val Ile Pro Pro Met Gly Ala
40

Cys Ile Pro Pro Gly Tyr Phe
55 60

Ser Gln Pro Asp Val Phe Thr
70 75

Thr Glu Glu Leu Ser Val Val
90

Tyr Gly His Ala Gly Met Ala
105

Val Phe Pro Val Val Arg Gln
120

Artificial Sequence

Edorfl amino
62

Asp Glu Ala

Glu Gln Gln
20

Thr Leu Tyr
35

Ile Ile Pro

Asn Met Ser

Arg Glu Glu
85

acid sequence, Ad7-Edorfl

Leu Tyr Val Tyr Leu Glu Gly
10

Gln Arg Asn Asn Tyr Ile Phe
25

Pro Arg Gly Val Ala Leu Leu
40

Arg Gly Tyr Val Gly Cys Phe
55 60

Gly Leu Tyr Ala Ser Ser Arg
70 75

Leu Ser Val Leu Leu Phe Asn
90

Val

45

Gly

Glu

Leu

Val

Ala
125

Pro

Tyr

Tyr

45

Phe

Ile

His

Met

Arg

Ser

Phe

Val

110

Ser

Gly

Ser

30

Leu

Ser

Ile

Asp

Leu

Phe

Tyr

Asn

95

Arg

Asn

Ala

15

Pro

Arg

Leu

His

Asp
95

Ser

Leu

Ile

80

His

Leu

Val

Thr

Val

Leu

Thr

Ala

80

Arg



Phe Tyr Glu Gly Arg Ala Gly Asp Pro Val Ala Cys Leu Val Met Glu

100

105

Arg Leu Ile Tyr Pro Pro Val Arg Gln Ala Thr Met Ile

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

<220>
<223>

<400>

Met Ala
1

Pro Val

Ser Phe

Ser Val
50

Asp Tyr

Gly Arg

Phe Leu

Arg Val

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

<220>
<223>

115

63
125
PRT

Artificial Sequence

Edorfl amino
63

Glu Ser Leu

Gln Glu Gly
20

His Ile Pro
35

Leu Val Pro

His Ala Arg

Arg Gln Glu
85

Tyr Val Arg
100

Ile Phe Pro
115

64
125
PRT

120

acid sequence,

Tyr

Thr

Pro

Thr

Asp

Leu

Lys

Ser

Ala

Ser

His

Gly

55

Ile

Thr

Gly

Val

Artificial Sequence

Phe

Asn

Gly

40

Tyr

Leu

Val

His

Lys
120

Ile

Arg

25

Val

Gln

Thr

Leu

Pro

105

Ile

Edorfl amino acid sequence,

Ad9-Edorfl

Asp
10

Tyr

Val

Gln

Leu

90

Val

Ala

Ser

Thr

Leu

Arg

Ser

75

Phe

Gly

Thr

Pro

Phe

Leu

Phe

60

Asp

Asn

Thr

Leu

Adl4-Edorfl

125

Gly

Phe

His

45

Met

Val

His

Leu

Val
125

110

Leu

Ala

Ile

Thr

Leu
110

Ile

15

Pro

Lys

Leu

Phe

Asp

95

Leu

Ala

Glu

Val

Asn

Ala

80

Arg

Glu



<400>

64

Met Ala Asp Glu Ala

1

Leu

Pro

Ser

Asp

65

Gly

Phe

Arg

Pro

Phe

Ile

50

Ala

His

Tyr

Leu

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

<220>
<223>

<400>

Glu Gln Gln
20

Thr Leu Tyr
35

Ile Ile Pro

Asn Met Phe

Arg Glu Glu
85

Glu Gly Arg
100

Ile Tyr Pro
115

65
126
PRT

Leu

Gln

Pro

Arg

Gly

70

Leu

Ala

Pro

Tyr

Arg

Arg

Gly

55

Leu

Ser

Gly

Val

Artificial Sequence

Edorfl amino

65

Met Ala Asp Glu Ala

1

5

Leu Pro Glu Gln Gln

20

Val Pro Phe Thr Leu

35

Leu Ser Ile Ile Ile

Val

Asn

Gly

40

Tyr

Tyr

Val

Asp

Arg
120

Tyr

Asn

25

Val

Ile

Ala

Leu

Pro

105

Gln

acid sequence,

Leu

Gln

Tyr

Pro

Tyr

Gln

Pro

Arg

Val

Arg

Arg

40

Gly

Tyr

Asn

25

Gly

Tyr

Leu Glu
10

Tyr Ile

Ala Leu

Gly Cys

Ser Ser

75

Leu Phe
90

Val Ala

Ala Thr

Gly

Phe

Leu

Phe

60

Arg

Asn

Cys

Leu

Adl6-E4dorfl

Phe Arg
10

Asn Tyr

Val Ala

Val Gly

Gly

Ile

Leu

Cys

Pro

Tyr

Tyr

45

Leu

Ile

His

Leu

Ile
125

Pro

Phe

Leu

45

Phe

Gly

Ser

30

Leu

Ser

Ile

Asp

Val
110

Gly

Tyr

30

Tyr

Phe

Ala Thr

15

Pro Val

Arg Leu

Leu Thr

His Ala

80

Asp Arg

Met Glu

Ala Thr

15

Ser Pro

Leu Arg

Ser Leu



Thr
65

Ala

Arg Phe Tyr

Glu

50

Asp

Gly

Arg

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

<220>
<223>

<400>

Ala Asn Met

His Arg Glu
85

100

Leu Ile Tyr
115

66
127
PRT

Ser
70

Glu

Pro

55

Gly

Leu

Glu Gly Arg Ala

Pro

Artificial Sequence

Edorfl amino

66

Met Ala Ala Leu Gln

1

Met

Pro

His

Leu

65

Tyr

Asp

Leu

Leu

Ala

Ile

50

Ser

Pro

Val

Ser

Pro Glu Gln
20

Asn Phe Val
35

Ala Val Asp

Asp Met Asn

Gly Ser Arg
85

Phe Cys Asp
100

Arg Val Ile

Leu

Ser

Gly

Val
120

Tyr

Val

Asp

105

Arg

acid sequence,

Ala

Glu

Ile

Ile

Ala

70

Met

Val

Phe

Leu

Gly

Pro

Pro

55

Arg

Glu

Arg

Pro

Tyr

Tyr

Pro

40

Pro

Gly

Leu

Ala

Pro

Val

Ser

25

His

Gly

Val

Ser

Lys

105

Val

Ala Ser
75

Leu Leu
90

Pro Val

Gln Ala

60

Ser

Phe

Ala

Thr

Adl8-E4dorfl

Tyr Phe

Asn Ala

Gly Vval

Tyr Leu

Phe Val

75

Val Leu
90

Gln Pro

Arg Gln

Lys

Tyr

Val

Gly

60

Gly

Leu

Val

Ala

Arg

Asn

Cys

Met
125

Gly

Val

Leu

45

Thr

Ala

Phe

Ala

Ser

Ile

His

Leu

110

Ile

Pro

Leu

30

Leu

Leu

Glu

Asn

Arg

110

Leu

Ile

Asp

95

Val

Gly

15

Phe

Tyr

Phe

Thr

His

95

Leu

Leu

His
80

Asp

Met

Ala

Ser

Leu

Ser

Leu

80

Ser

Leu



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

<220>
<223>

<400>
Met Ala

1

Pro Val

Ser Phe

Ser Val
50

Asp Tyr

Gly Arg

Phe Leu

Arg Val

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

<220>
<223>

<400>

115

67
125
PRT

Artificial Sequence

Edorfl amino
67

Glu Ser Leu

Gln Glu Gly
20

His Ile Pro
35

Leu Val Pro

His Ala Arg

Arg Gln Glu
85

Tyr Val Arg
100

Ile Phe Pro
115

68
123
PRT

120

acid sequence,

Tyr

Thr

Pro

Thr

Asp

Leu

Lys

Ser

Ala

Ser

His

Gly

Ile

Thr

Gly

Val

Artificial Sequence

Phe

Asn

Gly

40

Tyr

Leu

Val

His

Lys
120

Ile

Arg

25

Val

Gln

Thr

Leu

Pro

105

Ile

Ed4orfl amino acid sequence,

68

Ad20-Edorfl

Asp

10

Tyr

Val

Gly

Gln

Leu

90

Val

Ala

Ser

Asn

Leu

Arg

Ser

75

Phe

Gly

Thr

Pro

Phe

Leu

Phe

60

Asp

Asn

Thr

Leu

Ad21-E4orfl

125

Gly

Phe

His

45

Met

Val

His

Leu

Val
125

Gly

Cys

30

Leu

Ala

Ile

Thr

Leu
110

Ile

15

Pro

Lys

Leu

Phe

Asp

Leu

Ala

Gln

Val

Asn

Ala

80

Arg

Glu

Met Ala Glu Val Leu Tyr Val Ile Leu Glu Gly Pro Gly Ala Arg Leu

1

5

10

15



Pro Val

Thr Leu

Ile Val
50

Asn Thr
65

Gln Gln

Gln Glu Gly
20

His Pro Arg
35

Pro Arg Cys

Ser Gly Leu

Pro Leu Ser
85

Glu Gly Arg Val Gly

Ile Tyr

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

<220>
<223>

<400>

Met Ala
1

Pro Val

Ser Phe

Ser Val
50

Asp Tyr
65

100

Pro Ser Val
115

69
125
PRT

Asn

Gly

Tyr

Tyr

70

Val

Asp

Arg

Asn

Val

Ile

55

Ala

Met

Pro

Gln

Artificial Sequence

Edorfl amino
69

Glu Ser Leu

Gln Glu Gly
20

His Ile Pro
35

Leu Ile Pro

His Ala Arg

Tyr

Ala

40

Gly

Ser

Leu

Val

Ala
120

Ile

25

Leu

Arg

Ser

Phe

Ala

105

Ser

acid sequence,

Tyr

Ser

Pro

Thr

Gly
70

Ala

Ser

His

Gly

55

Ile

Phe

Asn

Gly

40

Tyr

Leu

Ile

Arg

25

Val

Gln

Thr

Phe Tyr

Leu His

Phe Phe

Gln Ile
75

Asn His
90

Cys Leu

Met Met

Ala

Leu

Ser

60

Ile

Thr

Val

Ad23-E4dorfl

Asp Ser

10

Tyr Asn

Val Leu

Gly Arg

Gln Ser
75

Pro

Phe

Leu

Phe

60

Asp

Pro

Arg

45

Leu

Phe

Asp

Leu

Gly

Phe

His

45

Met

Val

Val

30

Leu

Thr

Ala

Arg

Glu
110

Gly

Cys

30

Leu

Ala

Ile

Asp

Ser

Asp

Ala

Phe

95

Arg

Ile

15

Pro

Arg

Leu

Phe

Phe

Ile

Thr

His

80

Tyr

Val

Ala

Glu

Val

Asn

Ala
80



Gly Arg Arg His Glu Leu Thr Val

85

Phe Leu Tyr Val Arg Glu Gly His

100

Arg Val Ile Phe Pro Ser Val Arg

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

<220>
<223>

<400>
Met Ala

1

Pro Val

Ser Phe

Ser Val
50

Asp Tyr
65

Gly Arg

Phe Leu

Arg Val

<210>
<211>
<212>

115

70
125
PRT

Artificial Sequence

Edorfl amino
70

Glu Ser Leu

Gln Glu Gly
20

His Ile Pro
35

Leu Ile Pro

His Ser Arg

Arg Gln Glu
85

Tyr Val Arg
100

Ile Phe Pro
115

71
125
PRT

120

Leu

Pro
105

Leu

acid sequence,

Tyr

Thr

Pro

Asn

Gly

70

Leu

Glu

Ser

Ala

Ser

His

Gly

55

Ile

Thr

Gly

Val

Phe

Asn

Gly

Tyr

Leu

Val

His

Arg
120

Ile

Arg

25

Val

Gln

Thr

Leu

Pro

105

Leu

Leu Phe Asn

90

Val Gly Thr

Ala Thr Leu

Ad25-E4dorfl

Asp

10

Tyr

Val

Gly

Gln

Leu

90

Val

Ala

Ser

Thr

Leu

Arg

Ser

75

Phe

Gly

Thr

Pro

Phe

Val

Phe

60

Asp

Asn

Thr

Leu

His

Leu

Val
125

Gly

Phe

His

45

Met

Val

His

Leu

Val
125

Thr Asp Arg

95

Leu Leu Glu

110

Gly

Cys

Leu

Ala

Ile

Thr

Leu
110

Ile

15

Pro

Arg

Leu

Phe

Asp

95

Leu

Ala

Glu

Val

Asn

Ala

80

Arg

Glu



<213>

<220>
<223>

<400>

Met Ala
1

Pro Val

Ser Phe

Ser Val
50

Asp Tyr

Gly Arg

Phe Leu

Arg Val

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

<220>
<223>

<400>

Met Ala
1

Pro Val

Ser Phe

Artificial Sequence

Edorfl amino
71

Glu Ser Leu

Gln Glu Gly
20

His Ile Pro
35

Leu Val Pro

His Ala Arg

Arg His Asp

Tyr Val Arg
100

Ile Phe Pro
115

72
125
PRT

acid sequence,

Tyr

Ala

Pro

Thr

Gly

70

Leu

Glu

Ser

Ala

Ser

His

Gly

55

Ile

Ser

Gly

Val

Artificial Sequence

Edorfl amino
72
Glu Ser Leu

5

Gln Glu Gly
20

His Ile Pro

Phe

Asn

Gly

40

Tyr

Leu

Val

His

Arg
120

Ile

Arg

25

Val

Gln

Thr

Leu

Pro

105

Leu

acid sequence,

Ad30-Edorfl

Asp

10

Tyr

Ile

Gly

Gln

Leu

90

Val

Ala

Ser

Thr

Leu

Arg

Ser

75

Phe

Gly

Thr

Pro

Phe

Leu

Phe

60

Asp

Asn

Thr

Leu

Ad36-E4orfl

Gly

Phe

His

45

Met

Val

His

Leu

Val
125

Gly Ile
15

Cys Pro

30

Leu Arg

Ala Leu

Ile Phe

Thr Asp

Leu Leu
110

Ala

Glu

Val

Asn

Ala

80

Arg

Glu

Tyr Ala Phe Ile Asp Ser Pro Gly Gly Ile Ala

10

15

Ala Ser Asn Arg Tyr Ile Phe Phe Cys Pro Glu

25

30

Pro His Gly Val Ile Leu Leu His Leu Arg Val



Ser

Asp

65

Gly

Phe

Arg

Val

50

Tyr

Arg

Leu

Val

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

<220>
<223>

<400>

35

Leu Val Pro

His Ala Arg

Arg His Asp
85

Tyr Val Arg
100

Ile Phe Pro
115

73
125
PRT

Thr

Gly

70

Leu

Glu

Ser

Gly

55

Ile

Ser

Gly

Val

Artificial Sequence

Edorfl amino

73

Met Ala Asp Glu Ala

1

Leu

Pro

Ser

Asp

65

Gly

Phe

Pro

Phe

Ile

50

Ala

His

Tyr

Glu Gln Gln
20

Thr Leu Tyr
35

Ile Ile Pro

Asn Met Ser

Arg Glu Glu

85

Glu Gly Arg

40

Tyr

Leu

Val

His

Arg
120

Gln

Thr

Leu

Pro

105

Ile

acid sequence,

Leu

Gln

Pro

Arg

Gly

70

Leu

Ala

Tyr

Arg

Arg

Gly

55

Leu

Ser

Gly

Val

Asn

Gly

40

Tyr

Tyr

Val

Asp

Tyr

Asn

25

Val

Val

Ala

Leu

Pro

Gly Arg

Gln Ser
75

Leu Phe
90

Val Gly

Ala Thr

Phe

60

Asp

Asn

Thr

Leu

Ad50-E4dorfl

Leu Asp

Tyr Ile

Ala Leu

Gly Cys

Ser Ser

75

Leu Phe
90

Val Ala

Gly

Phe

Leu

Phe

60

Arg

Asn

Cys

45

Met

Val

His

Leu

Val
125

Pro

Tyr

Tyr

45

Phe

Ile

His

Leu

Ala

Ile

Thr

Leu
110

Gly

Ser

30

Leu

Ser

Ile

Asp

Val

Leu

Phe

Asp

95

Leu

Ala

15

Pro

Arg

Leu

His

Asp

95

Met

Asn

Ala

80

Arg

Glu

Thr

Val

Leu

Thr

Ala

80

Arg

Glu



100

105

Arg Leu Ile Tyr Pro Pro Val Arg Gln Ala Thr Met Ile

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

<220>
<223>

<400>

115

14
125
PRT

Artificial Sequence

Edorfl amino

74

Met Ala His Glu Ala

1

Leu

Pro

Ser

Asp

Gly

Phe

Arg

Pro

Phe

Ile

50

Ala

His

Tyr

Leu

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

<220>
<223>

<400>

Glu Gln Gln
20

Thr Leu Tyr
35

Ile Ile Pro

Asn Met Phe

Arg Glu Glu
85

Glu Gly Arg
100

Ile Tyr Pro
115

75
125
PRT

120

acid sequence,

Leu

Gln

Pro

Arg

Gly

Leu

Ala

Pro

Tyr

Arg

Arg

Gly

55

Leu

Ser

Gly

Val

Artificial Sequence

Val

Asn

Gly

40

Tyr

Tyr

Val

Asp

Arg
120

Tyr

Asn

25

Val

Ile

Ala

Leu

Pro

105

Gln

Edorfl amino acid sequence,

75

Ad55-E4dorfl

Leu

10

Tyr

Ala

Gly

Ser

Leu

90

Val

Ala

Glu

Ile

Leu

Cys

Ser

75

Phe

Ala

Thr

Gly

Phe

Leu

Phe

60

Arg

Asn

Cys

Leu

Ad62-Edorfl

125

Pro

Tyr

Tyr

45

Leu

Ile

His

Leu

Ile
125

110

Gly

Ser

30

Leu

Ser

Ile

Asp

Val
110

Ala

15

Pro

Arg

Leu

His

Asp

95

Met

Thr

Val

Leu

Thr

Ala

80

Arg

Glu



Met Ala

Pro Val

Ser Phe

Ser Val
50

Asp Tyr
65

Gly Arg

Phe Leu

Arg Val

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

<220>
<223>

<400>

Met Ala
1

Pro Val

Ser Phe

Ser Val
50

Glu Ser Leu

Gln Glu Gly
20

His Ile Pro
35

Met Val Pro

His Ala Arg

Arg His Asp

Tyr Val Arg
100

Ile Phe Pro
115

76
125
PRT

Tyr

Ala

Pro

Thr

Gly

70

Leu

Glu

Ser

Ala

Ser

His

Gly

55

Ile

Ser

Gly

Val

Artificial Sequence

Edorfl amino
76

Glu Ser Leu

Gln Glu Gly
20

His Ile Pro
35

Leu Ile Pro

Phe

Asn

Gly

40

Tyr

Leu

Val

His

Arg
120

Ile

Arg

25

Val

Gln

Thr

Leu

Pro

105

Ile

acid sequence,

Tyr

Thr

Pro

Thr

Ala

Ser

His

Gly
55

Phe

Asn

Gly

40

Tyr

Ile

Arg

25

Val

Gln

Asp Ser
10

Tyr Ile

Ile Leu

Gly Arg

Gln Ser

75

Leu Phe
90

Val Gly

Ala Thr

Pro

Phe

Leu

Phe

60

Asp

Asn

Thr

Leu

Ad71-Edorfl

Asp Ser

10

Tyr Asp

Val Leu

Gly Arg

Pro

Phe

Leu

Phe
60

Gly Gly

Phe Cys
30

His Leu
45

Met Ala

Val Ile

His Thr

Leu Leu
110

Val
125

Gly Gly

Phe Cys
30

His Leu
45

Met Ala

Ile Ala

15

Pro Glu

Arg Val

Leu Asn

Phe Ala

80

Asp Arg

Leu Glu

Ile Ala

15

Pro Glu

Arg Val

Leu Asn



Asp

65

Gly

Phe

Arg

Tyr

Arg

Leu

Val

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

<220>
<223>

<400>

His Ala Arg

Arg His Glu
85

Tyr Val Arg
100

Ile Phe Pro
115

77
150
PRT

Gly

70

Leu

Glu

Ser

Ile

Thr

Gly

Val

Artificial Sequence

Leu

Val

His

Arg
120

Thr

Leu

Pro

105

Leu

Gln

Leu

90

Val

Ala

Ser

75

Phe

Gly

Thr

Asp

Asn

Thr

Leu

Val

His

Leu

Val
125

Edorf6/7 amino acid sequence, Adl-Edorfo6/7

77

Met Thr Thr Ser Gly

1

Ser

Phe

Pro

Pro

65

Leu

Ile

Pro

Arg

Glu

Glu

50

Pro

Asp

Thr

Lys

Leu Ser Arg
20

Thr Glu Thr
35

Cys Asn Thr

Val Glu Gln

Ser Asn Met
85

Asp Glu Arg
100

Asn Met Ser
115

Val

Arg

Arg

Leu

Pro

70

Asn

Leu

Val

Pro

Thr

Ala

Thr

55

Gln

Leu

Ala

Thr

Phe

Pro

Thr

40

Met

Val

Arg

Arg

His
120

Gly

Tyr

Ile

His

Gly

Glu

Gln

105

Asp

Met

10

Ser

Leu

Asn

Gln

Leu

90

Glu

Met

Thr

Arg

Glu

Ala

Gln

75

Pro

Thr

Met

Leu

Asp

Asp

Trp

60

Pro

Gly

Val

Leu

Arg

Arg

His

45

Thr

Val

Glu

Trp

Phe
125

Ile Phe Ala

80

Thr Asp Arg

95

Leu Leu Glu

110

Pro

Leu

30

Pro

Ser

Ala

Phe

Asn

110

Lys

Thr

15

Pro

Leu

Pro

Gln

Ile

95

Ile

Ala

Arg

Pro

Leu

Ser

Gln

80

Asn

Thr

Ser



Arg Gly Glu Arg Thr Val Tyr Ser Val Cys Trp Glu Gly Gly Gly Arg

130

Leu Asn Thr Arg Val Leu

145

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

<220>
<223>

<400>

78
150
PRT

150

135

Artificial Sequence

140

Edorf6/7 amino acid sequence, Ad2-Edorf6/7

78

Met Thr Thr Ser Gly

1

Ser

Phe

Pro

Pro

65

Leu

Ile

Pro

Arg

Leu
145

Arg

Glu

Glu

50

Pro

Asp

Thr

Lys

Gly

130

Asn

Leu Ser Arg
20

Thr Glu Thr
35

Cys Asn Thr

Val Glu Gln

Ser Asp Met
85

Asp Glu Arg
100

Asn Met Ser
115

Glu Arg Thr

Thr Arg Val

Val

Arg

Arg

Leu

Pro

70

Asn

Leu

Val

Val

Leu
150

Pro

Thr

Ala

Thr

55

Gln

Leu

Ala

Thr

Tyr
135

Phe

Pro

Thr

40

Met

Val

Ser

Arg

His

120

Ser

Gly

Tyr

25

Ile

His

Gly

Glu

Gln

105

Asp

Val

Met

10

Ser

Leu

Asn

Gln

Leu

90

Glu

Met

Cys

Thr

Arg

Glu

Ala

Gln

75

Pro

Thr

Met

Trp

Leu

Asp

Asp

Trp

Pro

Gly

Val

Leu

Glu
140

Arg

Arg

His

45

Thr

Val

Glu

Trp

Phe

125

Gly

Pro

Leu

30

Pro

Ser

Ala

Phe

Asn

110

Lys

Gly

Thr

15

Pro

Leu

Pro

Gln

Ile

95

Ile

Ala

Gly

Arg

Pro

Leu

Ser

Gln

80

Asn

Thr

Ser

Arg



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

<220>
<223>

<400>

79
141
PRT

Artificial Sequence

Edorf6/7 amino acid sequence, Ad3-Edorfo6/7

79

Met Ser Gly

1

Ser

Glu

Pro

Pro

65

Tyr

Glu

Ile

Lys

Cys

Glu

Asp

Glu

Pro

Thr

Gln

Trp
130

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

<220>
<223>

<400>

Ala

Asn

35

Cys

Ser

Asp

Val

Met

115

Glu

80
141
PRT

Ser

Arg

20

Glu

Asp

His

Ala

Trp

100

Phe

Gly

Asn

His

Thr

Thr

Pro

Phe

85

Asn

Lys

Gly

Ser

His

Arg

Met

Gln

70

Leu

Val

Ala

Gly

Ile

Pro

Ala

Thr

55

Gln

Cys

Glu

Val

Lys
135

Artificial Sequence

Met

Tyr

Ser

40

Met

Leu

Ile

Ser

Arg

120

Ile

Thr

Thr

25

Met

His

Asp

Thr

Lys

105

Gly

Thr

Arg

10

Arg

Thr

Ser

Cys

Asp

Thr

Glu

Thr

Leu

Ala

Glu

Met

Glu

75

Pro

Met

Arg

Arg

Arg

Gln

Asp

Thr

60

Ser

Arg

Ser

Leu

Ile
140

Ala

Leu

His

45

Val

Ala

Leu

Ile

Val

125

Leu

Edorf6/7 amino acid sequence, Ad4-Edorf6/7

80

Arg

Pro

30

Pro

Ile

Leu

Ala

Ser

110

Tyr

Ser

15

Arg

Leu

Gln

Lys

Arg

95

Asn

Ser

Thr

Cys

Leu

Thr

Asp

Ser

Gly

Val

Met Ser Gly Asn Ser Ser Ile Met Thr Arg Ser Arg Thr Arg Leu Ala



Leu

Glu

Pro

Thr

65

Cys

Glu

Ile

Arg

Ser

Glu

Asp

50

Glu

Pro

Thr

Gln

Trp
130

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

<220>
<223>

<400>

Met Thr Thr

1

Ser Arg Leu

Phe Glu Thr

Pro Glu Cys

Arg His His
20

Thr Glu Ser
35

Cys Asp Thr

Asp Ser Pro

Glu Gly Phe
85

Val Trp Asn
100

Met Phe Lys
115

Glu Gly Gly

81
150
PRT

Pro

Arg

Leu

Gln

70

Ile

Val

Ala

Gly

Tyr

Ala

Ser

55

Leu

Ser

Glu

Val

Lys
135

Artificial Sequence

Gln

Ser

40

Met

Leu

Leu

Ile

Arg

120

Ile

Pro

25

Leu

His

Asn

Thr

Lys

105

Gly

Thr

10

Pro

Val

Asn

Cys

Asp

90

Thr

Glu

Thr

Ala

Glu

Ile

Glu

75

Pro

Met

Arg

Arg

Thr

Asp

Thr

60

Val

Arg

Ser

Ile

Ile
140

Leu

His

45

Val

Gln

Leu

Ile

Val

125

Leu

Edorf6/7 amino acid sequence, Ad6-Edorf6/7

81

5

20

35

Ser Gly Val Pro

Ser Arg Arg Thr

Glu Thr Arg Ala

Asn Thr Leu Thr

Phe

Pro

Thr

40

Met

Gly

Tyr

25

Ile

His

Met

10

Ser

Leu

Asn

Thr

Arg

Glu

Ala

Leu

Asp

Asp

Trp

Arg

Arg

His

45

Thr

Pro

30

Pro

Ile

Met

Ser

Thr

110

Tyr

Pro

Leu

30

Pro

Ser

15

Arg Cys

Val Leu

Pro Ile

Gln Glu

80

Arg Ser
95

Asn Ser

Ser Met

Thr Arg

15

Pro Pro

Leu Leu

Pro Ser



Pro

65

Leu

Ile

Pro

Arg

Leu
145

50

Ser

Asp

Thr

Lys

Gly

130

Asn

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

<220>
<223>

<400>

Val

Ser

Asp

Asn

115

Glu

Thr

82
141
PRT

Lys

Asp

Glu

100

Met

Arg

Arg

Arg

Met

85

Arg

Ser

Thr

Val

Pro

70

Asn

Leu

Val

Val

Leu
150

55

Gln

Leu

Ala

Thr

Tyr
135

Artificial Sequence

Val

Ser

Arg

His

120

Ser

Gly

Glu

Gln

105

Asp

Val

Gln

Leu

90

Glu

Met

Cys

Gln

75

Pro

Thr

Met

Trp

60

Pro

Gly

Val

Leu

Glu
140

Val

Glu

Trp

Phe

125

Gly

Edorf6/7 amino acid sequence, Ad7-Edorfe6/7

82

Met Ser Gly

1

Ser

Glu

Pro

Pro

65

Tyr

Cys

Glu

Asp

50

Glu

Pro

Ala

Asn

35

Cys

Ser

Asp

Ser

Arg

20

Glu

Asp

His

Ala

Asn

His

Thr

Thr

Pro

Phe

Ser

His

Arg

Met

Gln

70

Leu

Ile

Pro

Ala

Thr

55

Gln

Cys

Met

Tyr

Ser

40

Met

Leu

Ile

Thr

Thr

25

Met

His

Asp

Thr

Arg

10

Arg

Thr

Ser

Cys

Asp

Leu

Ala

Glu

Met

Glu

75

Pro

Arg

Gln

Asp

Thr

60

Ser

Arg

Ala

Leu

His

45

Val

Ala

Leu

Ala

Phe

Asn

110

Lys

Gly

Arg

Pro

30

Pro

Ile

Leu

Ala

Gln

Ile

95

Ile

Ala

Gly

Ser

15

Arg

Leu

Gln

Lys

Arg

Gln

80

Asn

Thr

Ser

Arg

Thr

Cys

Leu

Thr

Asp

80

Phe



85

Glu Thr Val Trp Asn Val Glu

100

Ile Gln Met Phe Lys Ala Val

115

Lys Trp Glu Gly Gly Gly Lys

130

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

<220>
<223>

<400>

83
141
PRT

135

Artificial Sequence

Ser

Arg
120

Ile

Lys
105

Gly

Thr

90

Thr Met Ser

Glu Arg Leu

Thr Arg Ile

140

Ile

Val
125

Leu

Edorf6/7 amino acid sequence, Adll-Edorf6/7

83

Met Ser Gly Ser Asn

1

Ser

Glu

Pro

Pro

65

Tyr

Glu

Ile

Lys

Cys

Glu

Asp

50

Glu

Pro

Thr

Gln

Trp

Ala Arg His

Asn Glu Thr
35

Cys Asp Thr

Ser Gln Pro

Asp Ala Phe
85

Val Trp Asn
100

Met Phe Lys
115

Glu Gly Gly

Ser

His

Arg

Met

Gln

70

Leu

Val

Ala

Gly

Ile

Pro

Ala

Thr

55

Gln

Ser

Glu

Val

Lys

Met

Tyr

Ser

40

Met

Leu

Ile

Ser

Arg

120

Ile

Thr

Thr

25

Met

His

Asp

Thr

Lys

105

Gly

Thr

Arg

10

Arg

Thr

Ser

Cys

Asp

90

Thr

Glu

Thr

Leu

Ala

Glu

Met

Glu

75

Pro

Met

Arg

Arg

Arg

Gln

Asp

Thr

60

Ser

Arg

Ser

Leu

Ile

Ala

Leu

His

45

Val

Ala

Leu

Ile

Val

125

Leu

95

Cys Asn Gly

110

Tyr Ser Val

Arg

Pro

30

Pro

Ile

Leu

Ala

Ser

110

Tyr

Ser

15

Arg

Leu

Gln

Lys

Arg

95

Asn

Ser

Thr

Leu

Thr

Asp

80

Ser

Gly

Val



130

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

<220>
<223>

<400>

84
141
PRT

135

Artificial Sequence

140

Edorf6/7 amino acid sequence, Adl4-Edorfoe/7

84

Met Ser Gly

1

Ser

Glu

Pro

Pro

65

Tyr

Glu

Ile

Lys

Cys

Glu

Asp

Glu

Pro

Thr

Gln

Trp
130

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

<220>
<223>

<400>

Ala

Asn

35

Cys

Ser

Ala

Val

Met

115

Glu

85
126
PRT

Ser

Arg

20

Glu

Asp

His

Gly

Trp

100

Phe

Gly

Asn

His

Thr

Thr

Pro

Phe

85

Asn

Lys

Gly

Ser

His

Arg

Met

Gln

70

Leu

Val

Ala

Gly

Ile

Pro

Ala

Thr

55

Gln

Ser

Glu

Val

Lys
135

Artificial Sequence

Met

Tyr

Ser

40

Met

Leu

Ile

Ser

Arg

120

Ile

Thr

Thr

25

Met

His

Asp

Thr

Lys

105

Gly

Thr

Arg

10

Arg

Thr

Ser

Cys

Asp

Thr

Glu

Thr

Leu

Ala

Glu

Met

Glu

75

Pro

Met

Arg

Arg

Cys

Gln

Asp

Thr

60

Ser

Arg

Ser

Leu

Ser
140

Ala

Leu

His

45

Val

Ala

Leu

Ile

Val

125

Leu

Edorf6/7 amino acid sequence, Adl8-Edorf6/7

85

Arg

Pro

30

Pro

Ile

Leu

Ala

Ser

110

Tyr

Ser

15

Arg

Leu

Gln

Lys

Arg

95

Asn

Ser

Thr

Cys

Leu

Thr

Asp

Tyr

Gly

Val



Met

Tyr

Pro

Val

Cys

65

Lys

His

Ile

Gln

Pro

Glu

Ile

50

Val

Glu

Met

Lys

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

<220>
<223>

<400>

Arg Asn Arg

Leu Pro Pro
20

Asn Ser Ser
35

Asn Met Asp

Gly Glu Gly

Thr Ile Trp

Gln Leu Phe
100

Trp Glu Gly
115

86
130
PRT

Arg

Cys

Val

Leu

Phe

70

Thr

Ser

Gly

Tyr

Glu

Ser

Val

55

Val

Val

Ala

Gly

Artificial Sequence

Pro

Lys

Glu

40

Leu

Ser

Thr

Ile

Ser
120

Tyr

Glu

25

Cys

Asp

Ile

Pro

Lys

105

Leu

Arg

10

Met

Asn

Gly

Ile

Lys

Gly

Thr

Leu

Arg

Ser

Glu

Asp

75

Asn

Glu

Thr

Ala

Ala

Leu

Ser

60

His

Leu

Arg

Arg

Pro

Ser

Thr

45

Tyr

Arg

Ser

Val

Ile
125

Edorf6/7 amino acid sequence, Ad19-E4dorf6/7

86

Met Gln Thr Glu Asp

1

5

Arg Ala Arg Leu Pro

20

Glu Gln His Pro Leu

35

Thr Val Thr Leu Asp

50

Gln

Arg

Leu

Cys

Ser

Ser

Pro

Glu
55

Ser

Asp

Asp

40

Ala

Leu

Glu

25

Cys

Arg

Leu

10

Glu

Asp

Leu

Arg

Thr

His

Asp

His

Arg

Ala

Asp
60

His

Ala

Asp

45

Phe

Tyr

Leu

30

Leu

Leu

Phe

Arg

Val

110

Val

Pro

Ser

30

Tyr

Ser

Gly Lys
15

Phe Gly

His Asn

Ser Asp

Ala Arg

80

Asn Met
95

Tyr Lys

Tyr Arg

15

Leu Thr

His Asn

Glu Asp



Gly

65

Trp

Leu

Ala

Asp

Phe

Ile

Phe

Gly

Thr
130

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

<220>
<223>

<400>

Ile

Ile

Lys

Gly

115

87
130
PRT

Ser

Asp

Ala

100

Gly

Ile

Pro

85

Thr

Arg

Thr

70

Lys

Arg

Leu

Asp

Leu

Ala

Thr

Artificial Sequence

Pro

Ser

Glu

Thr
120

Arg

Ser

Arg

105

Arg

Leu

Arg

90

Thr

Ala

Ala

75

Thr

Val

Gly

Arg

Asn

Tyr

Val

Gln

Gln

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad20-Edorfo6/7

87

Met Gln Thr

1

Arg

Glu

Thr

Gly

65

Trp

Leu

Ala

Gln

Val

50

Phe

Ile

Phe

Arg

His

35

Thr

Ile

Ile

Lys

Glu

Leu

20

Pro

Leu

Ser

Asp

Ala
100

Ile

Pro

Leu

Asp

Ile

Pro

85

Thr

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Ser

Ser

Pro

Glu

55

Asp

Ser

Ala

Ser

Asp

Asp

40

Ala

Pro

Ser

Glu

Ser

Glu

25

Cys

Arg

Arg

Ser

Arg
105

Leu

10

Glu

Asp

Leu

Leu

Arg

90

Thr

Arg

Thr

His

Asp

Ala

75

Thr

Val

His

Arg

Ala

Asp

60

Arg

Asn

Tyr

His

Ala

Asp

45

Phe

Gln

Gln

Thr

Glu

Asn

Val

110

Ile

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val
110

Thr

Ile

95

Lys

Asn

Tyr

Leu

His

Glu

Thr

Ile

95

Lys

Val

80

Pro

Trp

Lys

Arg

Thr

Asn

Asp

Val

80

Ser

Trp



Ala Gly Gly Gly Arg Leu Thr Thr Arg Ala Gly Val Lys Ile Asn Lys

Asp

Thr
130

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

<220>
<223>

<400>

115

88
130
PRT

Artificial Sequence

120

125

Edorf6/7 amino acid sequence, Ad23-Edorf6/7

88

Met Ser Thr

1

Arg

Glu

Thr

Gly

Trp

Leu

Ala

Asp

Ala

Gln

Val

50

Phe

Ile

Phe

Gly Gly

Thr
130

<210>
<211>
<212>

Arg

His

35

Thr

Ile

Ile

Lys

115

89
130
PRT

Glu

Leu

20

Pro

Leu

Ser

Asp

Ala

100

Gly

Glu

Pro

Leu

Asp

Ile

Thr

85

Thr

Arg

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Ser

Cys

Pro

Glu

55

Asp

Thr

Ala

Thr

Ser

Glu

Asp

40

Ala

Pro

Ser

Glu

Thr
120

Ser

Glu

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

90

Ile

Ala

Arg

Thr

His

Asp

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

Arg

Asn

Tyr

Val

His

Ala

Asp

45

Phe

Gln

Asn

Thr

Lys
125

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Ile

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Pro

Trp

Lys



<213>

<220>
<223>

<400>

Artificial Sequence

Edorf6/7 amino acid sequence, Ad25-Edorf6/7

89

Met Ser Thr

1

Arg

Glu

Thr

Gly

Trp

Leu

Ala

Asp

Ala Arg

Gln

Val

50

Phe

Ile

Phe

Gly Gly

Thr
130

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

<220>
<223>

<400>

His

35

Thr

Ile

Ile

Lys

115

90
130
PRT

Glu

Leu

20

Pro

Leu

Ser

Asp

Ala

100

Gly

Glu

Pro

Leu

Asp

Ile

Pro

85

Thr

Arg

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Ser

Cys

Pro

Glu

55

Asp

Ser

Ala

Thr

Artificial Sequence

Ser

Glu

Asp

40

Ala

Pro

Ser

Glu

Thr
120

Ser

Glu

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

Thr

Ala

Arg

Thr

His

Asp

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

60

Arg

Asn

Tyr

Val

His

Ala

Asp

45

Phe

Gln

Gln

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad27-Edorfo/7

90

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Ile

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Ser

Trp

Lys

Met Gln Thr Glu Asp Gln Ser Ser Leu Leu Arg His His Pro Tyr Arg

1

5

10

15

Arg Ala Arg Leu Pro Arg Ser Asp Glu Glu Thr Arg Ala Ser Leu Thr



Glu

Thr

Gly

65

Trp

Leu

Ala

Asp

Gln

Val

50

Phe

Ile

Phe

Gly

Thr
130

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

<220>
<223>

<400>

His

35

Thr

Ile

Ile

Lys

Gly

115

91
130
PRT

20

Pro

Leu

Ser

Asp

Ala
100

Leu

Asp

Ile

Pro

85

Thr

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Pro

Glu

55

Asp

Phe

Ala

Thr

Artificial Sequence

Asp

40

Ala

Pro

Ser

Glu

Thr
120

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Asp

Leu

Leu

Arg

90

Ile

Ala

His

Asp

Ala

75

Thr

Val

Gly

Ala

Asp

60

Arg

Asn

Tyr

Val

Asp

45

Phe

Gln

Gln

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad29-Edorfo/7

91

Met Gln Thr

1

Arg

Glu

Thr

Gly

Ala

Gln

Val

50

Phe

Arg

His

35

Thr

Ile

Glu

Leu

20

Pro

Leu

Ser

Asp

Pro

Leu

Asp

Ile

Gln

Arg

Leu

Cys

Thr

Ser

Ser

Pro

Glu

55

Asp

Ser

Asp

Asp

40

Ala

Pro

Leu

Glu

25

Cys

Arg

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

Thr

His

Asp

Ala

His

Arg

Ala

Asp

60

Arg

His

Ala

Glu

45

Phe

Gln

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Pro

Ser

30

Tyr

Ser

Glu

His

Glu

Thr

Ile

95

Asn

Tyr

15

Leu

His

Glu

Thr

Asn

Asp

Val

80

Pro

Trp

Lys

Arg

Thr

Asn

Asp

Val



65

70

75

80

Trp Leu Ile Asp Thr Lys Ser Ser Ser Arg Ala Asn Gln Asn Ile Pro

Leu Phe

85

90

95

Lys Ala Thr Arg Ala Glu Arg Ile Val Tyr Thr Val Lys Trp

100

105

Ala Gly Gly Gly Arg Leu Thr Thr Arg Ala Gly Val Lys

Asp Thr
130

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

<220>
<223>

<400>
Met Ser

1

Arg Ala

Glu Gln

Thr Val

50

Gly Phe

65

Trp Ile

Leu Phe

Ala Gly

115

92
130
PRT

Artificial Sequence

120

125

Edorf6/7 amino acid sequence, Ad30-Edorf6/7

92

Thr

Arg

His

35

Thr

Ile

Ile

Lys

Gly

Glu

Leu

20

Pro

Leu

Ser

Asp

Ala

100

Gly

Glu

Pro

Leu

Asp

Ile

Ser

85

Thr

Arg

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Ser

Cys

Pro

Glu

55

Asp

Ser

Ala

Thr

Ser

Glu

Asp

40

Ala

Pro

Ser

Glu

Thr

Ser

Glu

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

90

Ile

Ala

Arg

Thr

His

Asp

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

60

Arg

Asn

Tyr

Val

His

Ala

Asp

45

Phe

Gln

Gln

Thr

Lys

110

Ile Asn Lys

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Ile

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Pro

Trp

Lys



Asp

Pro
130

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

<220>
<223>

<400>

115

93
130
PRT

Artificial Sequence

120

125

Edorf6/7 amino acid sequence, Ad32-Edorf6/7

93

Met Ser Thr

1

Arg

Glu

Thr

Gly

Trp

Leu

Ala

Asp

Ala

Gln

Val

50

Phe

Ile

Phe

Gly Gly

Thr
130

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

Arg

His

35

Thr

Ile

Ile

Lys

115

94
141
PRT

Glu

Leu

20

Pro

Leu

Ser

Asp

Ala

100

Gly

Glu

Pro

Leu

Asp

Ile

Pro

85

Thr

Arg

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Ser

Cys

Pro

Glu

55

Asp

Ser

Ala

Thr

Artificial Sequence

Ser

Asp

Asp

40

Ala

Pro

Ser

Glu

Thr
120

Ser

Glu

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

90

Ile

Ala

Arg

Thr

His

Asp

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

Arg

Asn

Tyr

Val

His

Ala

Asp

45

Phe

Gln

Gln

Thr

Lys
125

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Ile

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Phe

Trp

Lys



<220>
<223>

<400>

Edorf6/7

94

Met Ser Gly

1

Ser

Glu

Pro

Pro

65

Tyr

Glu

Ile

Lys

Cys

Glu

Asp

50

Glu

Pro

Thr

Gln

Trp
130

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

<220>
<223>

<400>

Ala

Asn

35

Cys

Ser

Asp

Val

Met

115

Glu

95
130
PRT

Ser

Arg

20

Glu

Asp

His

Ala

Trp

100

Phe

Gly

amino acid sequence,

Asn

His

Thr

Thr

Pro

Phe

85

Asn

Lys

Gly

Ser

His

Arg

Met

Gln

70

Leu

Val

Ala

Gly

Ile

Pro

Ala

Thr

55

Gln

Ser

Glu

Val

Lys
135

Artificial Sequence

Met

Tyr

Ser

40

Met

Leu

Ile

Ser

Arg

120

Ile

Thr

Thr

25

Met

His

Asp

Thr

Lys

105

Gly

Thr

Ad34-Edorfe/7

Arg

10

Arg

Thr

Ser

Cys

Asp

Thr

Glu

Thr

Leu

Ala

Glu

Met

Glu

75

Pro

Met

Arg

Arg

Arg

Gln

Asp

Thr

60

Ser

Arg

Ser

Leu

Ile
140

Ala

Leu

His

45

Val

Ala

Leu

Ile

Val

125

Leu

Edorf6/7 amino acid sequence, Ad36-Edorfo/7

95

Arg

Pro

30

Pro

Ile

Leu

Ala

Ser

110

Tyr

Ser

15

Arg

Leu

Gln

Lys

Arg

Asn

Ser

Thr

Cys

Leu

Thr

Asp

Ser

Val

Met Ser Thr Glu Glu Gln Ser Thr Ser Leu Arg His His Pro Tyr Arg

1

5

10

15

Arg Ala Arg Leu Pro Arg Ser Glu Glu Glu Thr Arg Ala Ser Leu Thr

20

25

30



Glu

Thr

Gly

65

Trp

Leu

Ala

Asp

Gln

Val

50

Phe

Ile

Phe

Gly

Thr
130

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

<220>
<223>

<400>

His

35

Thr

Ile

Ile

Lys

Gly

115

96
130
PRT

Pro

Leu

Ser

Asp

Ala
100

Leu

Asp

Ile

Thr

85

Thr

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Pro

Glu

55

Asp

Ser

Ala

Thr

Artificial Sequence

Asp

40

Ala

Pro

Ser

Glu

Thr
120

Cys

Arg

Arg

Ser

Arg

105

Arg

Asp

Leu

Leu

Arg

90

Ile

Ala

His

Glu

Ala

75

Thr

Val

Gly

Ala

Asp

60

Arg

Asn

Tyr

Val

Glu

45

Phe

Gln

Gln

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad38-Edorfo/7

96

Met Ser Thr

1

Arg

Glu

Thr

Gly
65

Ala

Gln

Val

50

Phe

Arg

His

35

Thr

Ile

Glu

Leu

20

Pro

Leu

Ser

Glu

Pro

Leu

Asp

Ile

Gln

Arg

Leu

Cys

Thr
70

Ser

Cys

Pro

Glu

55

Asp

Ser

Glu

Asp

40

Ala

Pro

Leu

Glu

25

Cys

Arg

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

Thr

His

Asp

Ala
75

His

Arg

Ala

Asp

60

Arg

His

Ala

Asp

45

Phe

Gln

Tyr

Ser

Glu

Asn

Val

110

Ile

Pro

Ser

30

Tyr

Ser

Glu

His

Glu

Thr

Ile

95

Lys

Asn

Tyr

15

Leu

His

Glu

Thr

Asn

Asp

Val

80

Pro

Trp

Lys

Arg

Thr

Asn

Asp

Val
80



Trp Ile

Leu Phe

Ile Asp Thr Lys Ser Ser Ser Arg Ser Asn Asn Asn Ile Pro

85

90

95

Lys Ala Thr Arg Ala Glu Arg Ile Val Tyr Thr Val Lys Trp

100

105

Ala Gly Gly Gly Arg Leu Thr Thr Arg Ala Gly Val Lys

Asp Ser
130

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

<220>
<223>

<400>
Met Ser

1

Arg Ala

Glu Gln

Thr Val

50

Gly Phe

65

Trp Ile

Leu Phe

Ala Gly

115

97
130
PRT

Artificial Sequence

120

125

Edorf6/7 amino acid sequence, Ad39-Edorf6/7

97

Thr

Arg

His

35

Thr

Ile

Ile

Lys

Gly
115

Glu

Leu

20

Pro

Leu

Ser

Asp

Ala

100

Gly

Glu

Pro

Leu

Asp

Ile

Thr

85

Thr

Arg

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Ser

Cys

Pro

Glu

55

Asp

Ser

Ala

Thr

Ser

Glu

Asp

Ala

Pro

Ser

Glu

Thr
120

Leu

Glu

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

90

Ile

Ala

Arg

Thr

His

Glu

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

60

Arg

Asn

Tyr

Val

His

Ala

Asp

45

Phe

Gln

Gln

Thr

Lys
125

110

Ile Asn Lys

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Ile

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Pro

Trp

Lys



Asp

Thr
130

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

<220>
<223>

<400>

98
130
PRT

Artificial Sequence

Edorf6/7 amino acid sequence, Ad43-Edorfoe/7

98

Met Ser Thr Glu Glu

1

Arg

Glu

Thr

Gly

Trp

Leu

Ala

Asp

Ala

Gln

Val

50

Phe

Leu

Phe

Gly

Thr
130

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

<220>
<223>

Arg Leu Pro
20

His Pro Leu
35

Thr Leu Asp

Ile Ser Ile

Ile Asp Thr
85

Lys Ala Thr
100

Gly Gly Arg
115

99
130
PRT

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Ser

Cys

Pro

Glu

55

Asp

Thr

Ala

Thr

Artificial Sequence

Ser

Glu

Asp

40

Pro

Pro

Ser

Glu

Thr
120

Leu

Gln

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

Thr

Ala

Arg

Thr

His

Glu

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

Arg

Asn

Tyr

Val

His

Ala

Glu

45

Phe

Gln

Gln

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad44-Edorfe/7

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Ile

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Pro

Trp

Lys



<400>

99

Met Gln Thr

1

Arg

Glu

Thr

Gly

65

Trp

Leu

Ala

Asp

Ala

Gln

Val

50

Phe

Leu

Phe

Gly

Thr
130

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

<220>
<223>

<400>

Arg

His

35

Thr

Ile

Ile

Lys

Gly

115

100
130
PRT

Glu

Leu

20

Pro

Leu

Ser

Asp

Ala
100

Asp

Pro

Leu

Asp

Ile

Thr

85

Thr

Arg

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Ser

Cys

Pro

Glu

55

Asp

Ser

Ala

Thr

Artificial Sequence

Ser

Glu

Asp

40

Ala

Pro

Ser

Glu

Thr
120

Leu

Glu

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

Thr

Ala

Arg

Thr

His

Glu

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

60

Arg

Asn

Tyr

Val

His

Ala

Asp

45

Phe

Gln

Gln

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad45-Edorf6/7

100

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Ile

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Pro

Trp

Lys

Met Ser Thr Glu Glu Gln Ser Ser Leu Leu Arg His His Pro Tyr Arg

1

5

10

15

Arg Ala Arg Leu Pro Arg Cys Glu Glu Glu Thr Arg Ala Ser Leu Thr

20

25

30

Glu Gln His Pro Leu Leu Pro Asp Cys Asp His Ala Asp Tyr His Asn



Thr

Gly

65

Trp

Leu

Ala

Asp

Val

50

Phe

Ile

Phe

Gly

Thr
130

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

<220>
<223>

<400>

35

Thr

Ile

Ile

Lys

Gly

115

101
130
PRT

Leu

Ser

Asp

Ala
100

Asp

Ile

Pro

85

Thr

Arg

Cys

Thr

70

Lys

Arg

Leu

Glu

55

Asp

Ser

Ala

Thr

Artificial Sequence

40

Ala

Pro

Ser

Glu

Thr
120

Arg

Arg

Ser

Arg

105

Arg

Leu

Leu

Arg

90

Ile

Ala

Asp

Ala

75

Thr

Val

Gly

Asp

60

Arg

Asn

Tyr

Val

45

Phe

Gln

Gln

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad47-Edorfo/7

101

Met Ser Thr

1

Arg

Glu

Thr

Gly

65

Trp

Ala

Gln

Val

50

Phe

Ile

Arg

His

35

Thr

Ile

Ile

Glu

Leu

20

Pro

Leu

Ser

Asp

Glu

Pro

Leu

Asp

Ile

Pro

Gln

Arg

Leu

Cys

Thr

70

Lys

Ser

Ser

Pro

Glu

55

Asp

Ser

Ser

Asp

Asp

40

Ala

Pro

Ser

Leu

Glu

25

Cys

Arg

Arg

Ser

Leu

10

Glu

Asp

Leu

Leu

Arg

Arg

Thr

His

Glu

Ala

75

Thr

His

Arg

Ala

Asp

60

Arg

Asn

His

Ala

Asp

45

Phe

Gln

Gln

Ser

Glu

Asn

Val

110

Ile

Pro

Ser

30

Tyr

Ser

Glu

Asn

Glu

Thr

Ile

95

Lys

Asn

Tyr

15

Leu

His

Glu

Thr

Ile

Asp

Val

80

Ser

Trp

Lys

Arg

Thr

Asn

Asp

Val

80

Pro



85

90

95

Leu Phe Lys Ala Thr Arg Ala Glu Arg Ile Val Tyr Thr Val Lys Trp

100

105

110

Ala Gly Gly Gly Arg Leu Thr Thr Arg Ala Gly Val Lys Ile Asn Lys

Asp

Thr
130

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

<220>
<223>

<400>

115

102
141
PRT

Artificial Sequence

120

125

Edorf6/7 amino acid sequence, Ad50-Edorf6/7

102

Met Ser Gly Asn Asn

1

Ser

Glu

Pro

Pro

65

Tyr

Glu

Ile

Lys

Cys

Glu

Asp

50

Glu

Pro

Thr

Gln

Trp

Ala Arg His

Asn Glu Thr
35

Cys Asp Thr

Ser His Pro

Asp Ala Phe
85

Val Trp Asn
100

Met Phe Lys
115

Glu Gly Gly

Ser

His

Arg

Met

Gln

70

Leu

Val

Ala

Gly

Ile

Pro

Ala

Thr

55

Gln

Cys

Glu

Val

Lys

Met

Tyr

Ser

40

Met

Leu

Ile

Thr

Arg

120

Ile

Thr

Thr

25

Met

His

Asp

Thr

Lys

105

Gly

Thr

Arg

10

Arg

Thr

Ser

Cys

Asp

90

Thr

Glu

Thr

Leu

Ala

Glu

Met

Glu

75

Pro

Met

Arg

Arg

Arg

Gln

Asp

Thr

60

Ser

Arg

Ser

Leu

Ile

Ala

Leu

His

45

Val

Ala

Leu

Ile

Val

125

Leu

Arg

Pro

30

Pro

Ile

Leu

Ala

Ser

110

Tyr

Ser

15

Arg

Leu

Gln

Lys

Arg

95

Asn

Ser

Thr

Leu

Thr

Asp

80

Ser

Gly

Val



135

Artificial Sequence

140

Edorf6/7 amino acid sequence, Ad53-Edorf6/7

130
<210> 103
<211> 130
<212> PRT
<213>
<220>
<223>
<400> 103

Met Gln Thr

1

Arg

Glu

Thr

Gly

Trp

Leu

Ala

Asp

Ala

Gln

Val

50

Phe

Ile

Phe

Gly

Thr
130

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

<220>
<223>

<400>

Arg

His

35

Thr

Ile

Ile

Lys

Gly

115

104
130
PRT

Glu

Leu

20

Pro

Leu

Ser

Asn

Ala

100

Gly

Ile

Pro

Leu

Asp

Ile

Pro

85

Thr

Arg

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Met

Ser

Ser

Pro

Glu

55

Asp

Ser

Ala

Cys

Artificial Sequence

Ser

Asp

Asp

40

Ala

Pro

Ser

Glu

Thr
120

Ser

Glu

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

Ile

Ala

Arg

Thr

His

Asp

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

Arg

Asn

Tyr

Val

His

Ala

Asp

45

Phe

Gln

Glu

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad54-Edorf6/7

104

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Phe

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Pro

Trp

Lys



Met Ser Thr Glu Glu Gln Ser Thr Leu Leu Arg His His Pro Tyr Arg

Arg Ala Arg Leu Ser Arg Tyr Asp Lys Glu Thr Arg Ala Ser Leu Thr
20 25 30

Glu Gln His Pro Leu Leu Pro Asp Cys Asp His Ala Asp Tyr His Asn
35 40 45

Thr Val Thr Leu Asp Cys Glu Ala Arg Leu Asp Asp Leu Ser Lys Asp
50 55 60

Gly Phe Ile Ser Ile Thr Asp Pro Arg Leu Ala Arg Gln Glu Thr Val
65 70 75 80

Trp Ile Ile Asp Pro Lys Ser Ser Ser Arg Thr Asn Glu Asn Phe Pro
85 90 95

Leu Phe Lys Ala Thr Arg Thr Glu Arg Ile Val Tyr Thr Val Lys Trp
100 105 110

Ala Gly Gly Gly Arg Met Cys Thr Arg Ala Gly Val Lys Ile Asn Lys
115 120 125

Asp Thr
130

<210> 105
<211> 130
<212> PRT
<213> Artificial Sequence

<220>
<223> Edorf6/7 amino acid sequence, Ad58-Edorf6/7

<400> 105
Met Gln Thr Glu Ile Gln Ser Ser Leu Leu Arg His His Pro Tyr Arg

1 5 10 15

Arg Ala Arg Leu Pro Arg Ser Asp Glu Glu Thr Arg Ala Ser Leu Thr
20 25 30

Glu Gln His Pro Leu Leu Pro Asp Cys Asp His Ala Asp Tyr His Asn
35 40 45



Thr

Gly

65

Trp

Leu

Ala

Asp

Val

50

Phe

Leu

Phe

Gly

Thr
130

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

<220>
<223>

<400>

Thr

Ile

Ile

Lys

Gly

115

106
130
PRT

Leu

Ser

Asp

Ala
100

Asp

Ile

Thr

85

Thr

Arg

Cys

Thr

70

Lys

Arg

Leu

Glu

55

Asp

Ser

Ala

Thr

Artificial Sequence

Ala

Pro

Ser

Glu

Thr
120

Arg

Arg

Ser

Arg

105

Arg

Leu

Leu

Arg

90

Ile

Ala

Asp

Ala

75

Ala

Val

Gly

Asp

60

Arg

Asn

Tyr

Val

Phe

Gln

Gln

Thr

Lys
125

Edorf6/7 amino acid sequence, Ad64-Edorf6/7

106

Met Gln Thr

1

Arg

Glu

Thr

Gly

65

Trp

Ala

Gln

Val

50

Phe

Ile

Arg

His

35

Thr

Ile

Ile

Glu

Leu

20

Pro

Leu

Ser

Asp

Ile

Pro

Leu

Asp

Ile

Pro
85

Gln

Arg

Leu

Cys

Thr

70

Lys

Ser

Ser

Pro

Glu

55

Asp

Ser

Ser

Asp

Asp

40

Ala

Pro

Asn

Ser

Glu

25

Cys

Arg

Arg

Ser

Leu

10

Glu

Asp

Leu

Leu

Arg
90

Arg

Thr

His

Asp

Ala

75

Thr

His

Arg

Ala

Asp

60

Arg

Asn

His

Ala

Asp

45

Phe

Gln

Glu

Ser

Glu

Asn

Val

110

Ile

Pro

Ser

30

Tyr

Ser

Glu

Asn

Glu

Thr

Ile

95

Lys

Asn

Tyr

15

Leu

His

Glu

Thr

Ile
95

Asp

Val

80

Pro

Trp

Lys

Arg

Thr

Asn

Asp

Val

80

Ser



Leu Phe Lys Ala Thr Arg Ala Glu Arg Thr Val Tyr Thr Val Lys Trp

100

105

110

Ala Gly Gly Gly Arg Leu Ser Thr Arg Ala Gly Val Lys Ile Asn Lys

Asp

Thr
130

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

<220>
<223>

<400>

115

107
130
PRT

Artificial Sequence

120

125

Edorf6/7 amino acid sequence, Ad69-Edorf6/7

107

Met Gln Thr Glu Ile

1

Arg

Glu

Thr

Gly

65

Trp

Leu

Ala

Asp

Ala

Gln

Val

50

Phe

Ile

Phe

Arg Leu Pro
20

His Pro Leu
35

Thr Leu Asp

Ile Ser Ile

Ile Asp Pro
85

Lys Ala Thr
100

Gly Gly Gly Arg

Thr
130

115

Gln

Arg

Leu

Cys

Thr

70

Lys

Arg

Leu

Ser

Ser

Pro

Glu

55

Asp

Ser

Ala

Thr

Ser

Asp

Asp

Ala

Pro

Ser

Glu

Thr
120

Ser

Glu

25

Cys

Arg

Arg

Ser

Arg

105

Arg

Leu

10

Glu

Asp

Leu

Leu

Arg

90

Ile

Ala

Arg

Thr

His

Asp

Ala

75

Thr

Val

Gly

His

Arg

Ala

Asp

Arg

Asn

Tyr

Val

His

Ala

Asp

45

Phe

Gln

Gln

Thr

Lys
125

Pro

Ser

30

Tyr

Ser

Glu

Asn

Val

110

Ile

Tyr

15

Leu

His

Glu

Thr

Ile

95

Lys

Asn

Arg

Thr

Asn

Asp

Val

80

Ser

Trp

Lys



<210> 108

<211> 2607

<212> DNA

<213> Artificial Sequence

<220>

<223> Adeno-associated virus
<220>

<221> misc feature

<222>  (259)..(260)

<223> n is a, ¢, g, or t

<220>

<221> misc_ feature

<222>  (262)..(264)

<223> n is a, ¢, g, or t

<220>

<221> misc_ feature

<222> (266)..(266)

<223> n is a, ¢, g, or t

<220>

<221> misc feature

<222> (268)..(271)

<223> n is a, ¢, g, or t

<220>

<221> misc feature

<222>  (274)..(274)

<223> n is a, ¢, g, or t

<220>

<221> misc_ feature

<222>  (276)..(278)

<223> n is a, ¢, g, or t

<400> 108

ccactgagaa ccgggcaggt cacgcatccc
60

ccctcccagg atcctcectcectg gctceccatcegt
120

gagatggctc caggaaatgg gggtgtgtca
180

ggggttagac ccaatatcag gagactagga
240

tcaccaatcc tgtccctann ynnntntnnn
300

ccagcatgcc tgctattgtc ttcccaatcc

360

cceccecttecect

aagcaaacct

ccagataagg

aggaggaggce

nrtndnnnhh

tcceecttge

(AAV) vector sequence

cccaccccect

tagaggttct

aatctgccta

ctaaggatgg

ccatagagcc

tgtcctgccce

gccaagctcet

ggcaaggaga

acaggaggtg

ggcttttctg

caccgcatcc

caccccaccce



cccagaatag
420

aggacagtgg
480

gatggctggc
540

gactcgacgc
600

gtcacgaact
660

gactgggtgc
720

ttctgctggt
780

aagttcacct
840

tagttgtact
900

agctcgatgc
960

ttgccgtcegt
1020

ttgaagaagt
1080

gtcagggtgg
1140

ttcagggtca
1200

tggccgttta
1260

tcgeecttge
1320

gggagccgac
1380

ggaacagggc
1440

tgctctcggce
1500

aatgacacct

gagtggcacc

aactagaagg

ggccgcttta

ccagcaggac

tcaggtagtg

agtggtcggc

tgatgccgtt

ccagcttgtg

ggttcaccag

ccttgaagaa

cgtgctgett

tcacgagggt

gcttgccgta

cgtcgecegte

tcaccatggt

tgccgacgtg

ccacactacc

gcgccctgcet

actcagacaa

ttccagggtc

cacagtcgag

cttgtacagc

catgtgatcg

gttgtcgggc

gagctgcacg

cttctgcttg

ccccaggatg

ggtgtcgccc

gatggtgcge

catgtggtcg

gggccagggc

ggtggcatcg

cagctcgacc

ggcgaccggt

cgctccggag

gccccacacc

gagcagccgce

tgcgatgcaa

aaggaaggca

gctgatcagc

tcgtccatgce

cgcttctcgt

agcagcacgg

ctgccgtcect

tcggccatga

ttgccgtect

tcgaacttca

tcctggacgt

gggtagcggce

acgggcagct

ccctegecect

aggatgggca

ggggagagag

gcttgcagaa

ccgcctcececg

tattggccac

tttcctcatt

€gg9g9g9g9aggg

gggtttaaac

cgagagtgat

tggggtcttt

ggccgtcgcec

cgatgttgtg

tatagacgtt

ccttgaagtce

cctcggegeg

agccttcggg

tgaagcactg

tgccggtggt

cgccggacac

ccaccceggt

gtcggtgatt

tgcggaacac

caccgcccct

agcccatcgce

ttattaggaa

gCaaacaaca

gggccctcta

cccggeggeg

gctcagggcg

gatgggggtg

gcggatcttg

gtggctgttg

gatgcccttce

ggtcttgtag

catggcggac

cacgccgtag

gcagatgaac

gctgaacttg

gaacagctcc

cggtcaacga

cgcgcgggca

tccecggecgce

ggtcggcgceg



ctgccattgc
1560

tttgtcacgt
1620

gaagcgtcgc
1680

acgtgaagaa
1740

agcagccgcg
1800

tggaagcttg
1860

ccggecctgg
1920

acatgctgtc
1980

tcggacccecct
2040

aaggggggta
2100

aacggggtgt
2160

gggtactttg
2220

ggacgcaagg
2280

cccagaagga
2340

aggagagatg
2400

gtgcagcgcc
2460

agcaagggga
2520

gggccagccg
2580

gggagagaat
2607

tccectggege

ccggcacgcc

cggggggccc

tgtgcgagac

tcccectgcegea

cgtggggtgg

gaatataagg

ctgaagtgga

ggaagatgcc

ggggagctgce

ccaggcaaag

gggttgtcca

gagacatccg

gaaggaaaag

cccggagagg

gagaaggaag

agagggagtg

tagaggtgac

gctggtcaga

tgtccgtctg

gcgaaccgca

acaagggtag

ccagggtcgg

aacccagggc

aggggacaga

tggtcccagce

cataggggcc

atgacagggg

ccaaatgaaa

aaagcaagag

gaaaaacggt

tcggagaagg

ggaacccagc

acccagacac

tgctccggaa

gaggaagacg

ccaggccaca

gaaagca

cgagggtact

aggaaccttc

cggcgaagat

cgccgctgeg

tgccttggaa

taaaagtacc

tcggggacac

cgggttggag

gctggaagag

ggagtgagag

gatggagagg

gatgatgcag

ccatcctaag

gagtgaagac

ggggaggatc

agagcatcct

gaacctgaag

agctgcagac

agtgagacgt

ccgacttagg

ccgggtgacg

tttccecggaa

aaggcgcaac

cagaaccaga

aggatccctg

gaagaagact

ctagcacaga

gtgacccgaa

tggctaaagc

gcctacaaga

aaacgagaga

ggcatggggt

cgctcagagg

tgggcagcaa

gaggcggcag

agaaagcggc

gcggcttccg

ggcggagcag

ctgcgaacgg

ccacgcccag

cccaaccccg

gccacattaa

gaggcagcaa

agctgagctc

ctagagaggt

tccacaggag

cagggagacg

aggggaggcg

tggcacaggc

tgggtgaggg

acatcacgtg

cacagcagag

ggaaggatct

acaggcccag



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

<220>
<223>

<400>

109

24

DNA

Artificial Sequence

ChrX-chrl4 translocation ddPCR FW primer

109

gtggtgacca ccttaatcca gtga

24

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

<220>
<223>

<400>

110

28

DNA

Artificial Sequence

ChrX-chrl4 translocation ddPCR probe

110

atgaaggcag ggagggaaag agaaatga

28

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

<220>
<223>

<400>

111

28

DNA

Artificial Sequence

ssODN amplification primer,

111

agactaggaa ggaggaggcc taaggatg

28

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

<220>
<223>

<400>

112

24

DNA

Artificial Sequence

ssODN amplification primer,

112

acaatagcag gcatgctggg gatg

24

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

<220>

113
118
DNA
Artificial Sequence

Bar AAVS1 sense

Bar AAVS1l antisense



<223> ssODN sequence

<220>
<221> misc_ feature
<222>  (58)..(59)

<223> n is a, ¢, g, or t

<220>

<221> misc feature

<222> (61)..(63)

<223> n is a, ¢, g, or t

<220>

<221> misc feature

<222> (65)..(65)

<223> n is a, ¢, g, or t

<220>
<221> misc feature
<222>  (67)..(70)

<223> n is a, ¢, g, or t

<220>
<221> misc feature
<222>  (73)..(73)

<223> n is a, ¢, g, or t

<220>
<221> misc feature
222> (75)..(77)

<223> n is a, ¢, g, or t

<400> 113
agactaggaa ggaggaggcc taaggatggg gcttttctgt caccaatcct gtccctanny
60

nnntntnnnn rtndnnnhhc catagagccc accgcatccc cagcatgcct gctattgt
118

<210> 114

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Dbarcode sequence

<220>
<221> misc_feature
<222>  (1)..(2)

<223> n is a, ¢, g, or t

<220>
<221> misc_feature
<222>  (4)..(6)



<223> n is a, ¢, g, or

<220>

<221> misc feature
<222> (8)..(8)

<223> n is a, ¢, g, or

<220>

<221> misc feature
<222> (10)..(13)

<223> n is a, ¢, g, or

<220>

<221> misc feature
<222> (1l6)..(1l6)

<223> n is a, ¢, g, or

<220>

<221> misc feature
<222> (18)..(20)

<223> n is a, ¢, g, or

<400> 114
nnynnntntn nnnrtndnnn hh
22



