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Glu

685

Lys

Cys

Ala

Cys

Gly

Pro

Leu

590

Gly

Gly

Phe

Ala

Ser

670

Gln

Val

Asp

Asp

Glu

Ile

Asp

575

His

Leu

Thr

Lys

Ile

655

Phe

Lys

Ala

Gln

Ala

735

Lys

Gln

560

Ala

Thr

Ser

Gly

Asp

640

Leu

Asp

Asp

Met

Asn

720

Asn

Glu



Ser

Gln

Gln

785

Asn

Trp

Thr

Lys

Ser

865

Ser

Gly

Val

Leu

Ser

Asp

770

Ile

Ser

Leu

Asn

Ser

850

Glu

Ser

Ser

Gly

Gln
930

Pro

755

Val

Ile

Ile

Gly

Ile

835

Ala

Asp

Met

Glu

Glu

915

Arg

740

Lys

Arg

Ser

Cys

Pro

820

Ala

Val

Val

Asp

Gly

900

Phe

His

Leu

Lys

Leu

Leu

805

Leu

Ser

Glu

Leu

Ser

885

Ser

Tyr

Ser

Val

Ala

Leu

790

Gly

Phe

Thr

Glu

Ser

870

Val

Phe

Arg

Asn

Glu

Leu

775

Leu

Gly

Pro

Leu

Gly

855

Lys

Phe

Leu

Asp

Ser
935

Leu

760

Thr

Arg

Phe

Asp

Ala

840

Thr

Phe

Ala

Val

Ala

920

Leu

745

Leu

Ile

Arg

Cys

Lys

825

Arg

Ala

Asp

Gln

Lys

905

Val

Gly

Leu

Ser

Leu

Ile

810

Thr

Met

Ser

Glu

Ser

890

Lys

Leu

Pro

Asn

Ile

Ala

795

Gly

Ser

Val

Gly

Trp

875

Asp

Lys

Gln

Ile

Ser

Gly

780

Leu

Lys

Asn

Ile

Ser

860

Thr

Asp

Ser

Arg

Phe
940

Gly

765

Lys

Asp

Val

Leu

Arg

845

Asp

Phe

Leu

Asn

Cys

925

Asp

750

Ser

Gly

Val

Glu

Arg

830

Tyr

Gly

Ile

Asp

Ser

910

Ser

His

Arg

Asp

Ala

Pro

815

Lys

Gln

Asn

Pro

Ser

895

Ile

Pro

Glu

Glu

Ser

Asn

800

Ser

Gln

Met

Phe

Asp

880

Glu

Ser

Asn

Asp



Leu

945

Ser

Leu

Glu

His

Thr

His

Leu

Asp

Thr

Pro

Leu

Lys

Leu Lys Arg Lys Arg Lys Ile Leu Ser Ser Asp Asp Ser Leu Arg
950 955 960

Ser Lys Leu Gln Ser His Met Arg His Ser Asp Ser Ile Ser Ser
965 970 975

Ala Ser Glu Arg Glu Tyr Ile Thr Ser Leu Asp Leu Ser Ala Asn
980 985 990

Leu Arg Asp Ile Asp Ala Leu Ser Gln Lys Cys Cys 1Ile Ser Val
995 1000 1005

Leu Glu His Leu Glu Lys Leu Glu Leu His Gln Asn Ala Leu
1010 1015 1020

Ser Phe Pro Gln Gln Leu Cys Glu Thr Leu Lys Ser Leu Thr
1025 1030 1035

Leu Asp Leu His Ser Asn Lys Phe Thr Ser Phe Pro Ser Tyr
1040 1045 1050

Leu Lys Met Ser Cys Ile Ala Asn Leu Asp Val Ser Arg Asn
1055 1060 1065

Ile Gly Pro Ser Val vVal Leu Asp Pro Thr Val Lys Cys Pro
1070 1075 1080

Leu Lys Gln Phe Asn Leu Ser Tyr Asn Gln Leu Ser Phe Val
1085 1090 1095

Glu Asn Leu Thr Asp Val Val Glu Lys Leu Glu Gln Leu Ile
1100 1105 1110

Glu Gly Asn Lys Ile Ser Gly Ile Cys Ser Pro Leu Arg Leu
1115 1120 1125

Glu Leu Lys Ile Leu Asn Leu Ser Lys Asn His 1Ile Ser Ser



Leu

Ser

Ser

Pro

Ser

Ser

Ile

Lys

Ile

Leu

Ile

Lys

1130

Ser
1145

Ala
1160

Met
1175

Glu
1190

Ser
1205

Leu
1220

Leu
1235

Leu
1250

Gly
1265

Glu
1280

Trp
1295

His
1310

Glu

Arg

Thr

Ala

Asn

Asn

Asp

His

Cys

Leu

Asp

Ile

Asn

Met

Ile

Ile

Asp

Leu

Leu

Leu

Leu

Arg

Leu

Gly

Phe

Asn

Leu

Leu

Ile

Arg

Ser

Ser

Glu

Ser

Pro

Cys

Leu

Phe

Lys

Asn

Gln

Glu

Glu

His

Asn

Phe

Leu

Lys

1135

Glu
1150

Leu
1165

Leu
1180

Leu
1195

Tyr
1210

Leu
1225

Lys
1240

Asn
1255

Leu
1270

Pro
1285

Asp
1300

Ala
1315

Ala

Ala

Ser

Pro

Leu

Leu

Ala

Lys

Thr

Asn

Glu

Lys

Cys

Ala

Gln

His

Pro

Phe

Tyr

Leu

Ser

Glu

Leu

Asp

Pro

Met

Asn

Leu

Gly

Ser

Leu

Lys

Leu

Met

His

Ile

Lys

Pro

Lys

Arg

Pro

His

Trp

Glu

Asp

Gly

Leu

Ile

1140

Val
1155

Phe
1170

Phe
1185

Ser
1200

Ala
1215

Asn
1230

Ser
1245

Ile
1260

Val
1275

Lys
1290

Asn
1305

Arg
1320

Glu

Leu

Ser

Leu

His

Gln

Arg

Pro

Ser

Leu

Phe

Phe

Ser

Pro

Cys

Asp

Trp

Ile

Val

Pro

Tyr

Ser

Asp

Leu

Phe

Pro

Ile

Met

Lys

Ser

Glu

Glu

Asn

Lys

Phe

Gln



Gln

Ile

Leu

Val

Arg

Glu

Leu

Asp

Ser

Glu

Leu

Asn

Ile

Arg
1325

Val
1340

Met
1355

Gly
1370

Lys
1385

Glu
1400

Tyr
1415

Ala
1430

Ser
1445

Lys
1460

Asn
1475

Ala
1490

Ile

Leu

Gly

Lys

Ile

Arg

Phe

Leu

Met

Pro

Gln

Lys

Thr

Asn

Lys

Asn

Thr

Asp

Asp

Tyr

Ala

Lys

Val

Arg

Arg

Glu

Glu

Lys

Thr

Lys

Val

Leu

Ser

Val

Pro

Ile

Lys

Gly

Glu

Ser

Ala

Gly

Lys

Lys

Val

Thr

Tyr

Trp

Leu

Ala

Phe

Ser

Leu

Val
1330

Ser
1345

Ser
1360

Asp
1375

Leu
1390

His
1405

Asp
1420

Leu
1435

Val
1450

Cys
1465

Pro
1480

Asp
1495

Asn

Pro

Gly

Asp

Trp

Asn

Pro

Leu

Phe

Gly

Met

Ala

Ala

Phe

Tyr

Lys

Leu

Pro

Val

His

Ser

Asn

Thr

Ser

Ile

Leu

Lys

Asn

Thr

Gly

Ile

Trp

Phe

Lys

Ile

His

Lys

Arg

Ala

Ile

Arg

Thr

Met

Gln

Asp

Met

Gly

Lys

Leu

Ile

Asp

Lys

Arg

Met
1335

Leu
1350

Gln
1365

Ile
1380

Phe
1395

Thr
1410

Gln
1425

Ala
1440

Asp
1455

Thr
1470

Tyr
1485

Leu
1500

Asp

Lys

Leu

Ser

Arg

Ala

Gln

Ala

Arg

Val

Lys

His

Arg

Gln

Leu

Gln

Ala

Asp

Gly

Arg

Glu

Ala

Ser

Glu

Phe

Lys

Leu

Met

Gln

Thr

Lys

Arg

Ala

Val

Ser

Asp

Leu

Val

Thr

Val



Val

Ile

Asp

Leu

Ser

Asp

Gln

Gly

Arg

Glu

Val

His

1505

Gly
1520

Leu
1535

Arg
1550

Asp
1565

Gly
1580

Leu
1595

Ile
1610

Ile
1625

Lys
1640

Lys
1655

Pro
1670

Cys
1685

Gln

Ser

Lys

Glu

Val

Tyr

Leu

Ile

Phe

Phe

Ser

Glu

Leu

Glu

Arg

Asn

Leu

Phe

Thr

Ser

Pro

Gln

Ser

Asn

Ile

Arg

Leu

Glu

Leu

Val

Val

Arg

Lys

Ile

Leu

Ser

Pro

Lys

Leu

Leu

His

Glu

Lys

Arg

Asn

Ala

Ser

Glu

1510

Asp
1525

Asn
1540

Gln
1555

Pro
1570

Phe
1585

Pro
1600

Val
1615

Asp
1630

Tyr
1645

Leu
1660

Asp
1675

Ile
1690

Cys

Val

Leu

His

Gln

Lys

Glu

Val

Met

Pro

His

Ile

Tyr

Pro

Val

Ala

Asp

Trp

Gly

Glu

Ser

Ile

Arg

Ile

Val

Ile

Arg

Val

Pro

Leu

Cys

Lys

Gln

Gly

Pro

Arg

Glu

Glu

Glu

His

Ala

Cys

Pro

Phe

Tyr

Glu

Val

Leu

1515

Leu
1530

Phe
1545

Asn
1560

Phe
1575

Leu
1590

Lys
1605

Lys
1620

Leu
1635

Phe
1650

Glu
1665

Ile
1680

Tyr
1695

Glu

Pro

Gln

Leu

Gln

Ile

His

Ser

Lys

Tyr

Glu

Glu

Lys

Val

Leu

Asn

Leu

Met

Pro

Lys

Leu

Leu

Leu

Met

Ile

Ile

Gln

Glu

Ser

Ala

Lys

Lys

Leu

Leu

Pro

Pro



Tyr

Glu

Pro

Pro

Pro

Cys

Glu

Gly

Gly

Ala

Thr

Leu

Gln

Phe
1700

Ile
1715

Asn
1730

Glu
1745

Glu
1760

Ile
1775

Glu
1790

Glu
1805

Glu
1820

Glu
1835

Ile
1850

Pro
1865

Ala

Pro

Ser

Arg

Ala

Ser

Leu

Trp

Thr

Glu

Glu

Pro

Arg

Pro

Met

Pro

Met

Tyr

Phe

Leu

Phe

Leu

His

Gly

Ile

Asn

Glu

Gly

Tyr

Tyr

Cys

Leu

Gly

Pro

Leu

Gln

Asp

Ser

Ile

Phe

Phe

Met

Trp

Leu

Lys

Gln

Gly

Lys

Lys

Leu

Gln

Met

Leu

Trp
1705

Leu
1720

Arg
1735

Val
1750

Ile
1765

Val
1780

Leu
1795

Lys
1810

Ile
1825

Leu
1840

Ile
1855

Leu
1870

Leu

Ser

Ser

Gln

Gly

Thr

Val

Leu

Trp

Leu

Val

Ala

Asn

Gly

Arg

Gly

Gly

Ser

Val

Asp

Glu

Ala

Leu

Asn

Pro

Asn

Asp

Leu

Arg

Ile

Glu

Pro

His

Ile

Leu

Asp

Pro

Asp

Asp

Gly

Ile

Glu

Tyr

Val

Ser

Ile

Asp

Tyr

Asp

Asp

Leu

Glu

Ser

Asn
1710

Arg
1725

Leu
1740

Leu
1755

Cys
1770

Asp
1785

Ile
1800

Ser
1815

Leu
1830

Gln
1845

Ile
1860

Leu
1875

Phe

Arg

Ala

Asn

Asp

Arg

Ser

Cys

Phe

Met

Pro

Leu

Glu

Gly

Leu

Leu

Trp

Asn

Lys

Leu

Gly

Asn

Lys

Arg

Ala

Phe

Ser

Leu

Arg

Ser

His

Gly

Met

Glu

Asp

Lys

Leu

Asp

Glu

Val



Tyr

Asn

Leu

Gly

Ser

Thr

Tyr

Asn

Lys

Ile

Ala

Phe

1880

Arg
1895

Lys
1910

Cys
1925

Ile
1940

Leu
1955

Leu
1970

Leu
1985

Val
2000

Ile
2015

Lys
2030

Arg
2045

Gly
2060

Ala

His

His

Arg

Asp

Gln

His

Leu

Ala

Thr

Gly

Leu

Ala

Thr

Leu

Pro

Arg

His

Ser

Leu

Asp

Ser

Asn

Leu

Tyr

Ser

His

Arg

Leu

Arg

Ala

Phe

Tyr

Glu

Val

Leu

Glu

Leu

His

Met

Leu

Ile

Met

Thr

Gly

Gly

Ile

Tyr

1885

Gly
1900

Arg
1915

Pro
1930

Leu
1945

Gln
1960

Ala
1975

Ile
1990

Leu
2005

Ile
2020

Thr
2035

Tyr
2050

Asp
2065

Glu

Leu

Ser

Val

Gln

Leu

Ile

Tyr

Ala

Pro

Asn

Ile

Glu

Leu

Leu

Met

Asp

His

Tyr

Pro

Gln

Gly

Gln

Leu

Val

Arg

Ile

Glu

Lys

Val

Arg

Asn

Tyr

Phe

Gln

Thr

Ala

Gln

Ser

Leu

Ala

Ala

Asp

Ala

Cys

Arg

Ala

Thr

1890

Val
1905

Glu
1920

Leu
1935

Ala
1950

Ser
1965

Asp
1980

Leu
1995

Ala
2010

Cys
2025

Ala
2040

Asp
2055

Gly
2070

Lys

Leu

Leu

Ser

Leu

Gly

Lys

Ile

Arg

Pro

Val

Gly

Ile

Val

Ala

Lys

Thr

Leu

Pro

Ile

Met

Glu

Tyr

Arg

Phe

Val

Ala

Gly

Arg

Arg

His

Ala

Gly

Val

Ser

Ile



Val

Gln

Trp

Pro

Ser

Asn

Asn

Leu

Val

Val

Leu

Glu

Ser

Glu
2075

Gly
2090

Pro
2105

Gln
2120

Ala
2135

Val
2150

Ala
2165

Ser
2180

Ala
2195

Glu
2210

Leu
2225

Lys
2240

Lys

Lys

Met

Glu

Glu

Ile

Ser

Phe

Asp

Lys

Val

Met

Gln

Leu

Leu

Val

Arg

Leu

Val

Ile

Leu

Ser

Glu

Ile

Thr

Ser

Lys

Pro

Glu

Pro

Val

Glu

Trp

Asp

Arg

Ser

Asn

Asp

Lys

Phe

Asp

Lys

Thr

Cys

Cys

Leu

Leu

Ile

Trp

Thr

Ser

Gln

Pro
2080

Pro
2095

Leu
2110

Ser
2125

Leu
2140

Met
2155

Gly
2170

Asn
2185

Leu
2200

Ile
2215

Glu
2230

Val
2245

Lys

Asn

Val

Ile

Ala

Thr

Val

Cys

Thr

Cys

Val

Asp

Thr

Asn

Glu

Lys

Lys

Gln

Arg

Ala

Gly

Glu

Leu

Ser

Gly

Cys

Phe

Phe

Glu

Gln

Val

Arg

Thr

His

Gly

Ala

Gly

Lys

Leu

Leu

Asp

Tyr

Cys

Phe

Ile

His

Thr

Tyr

Leu

Thr

Lys

Tyr

Leu

Glu
2085

Gly
2100

Leu
2115

Asp
2130

Leu
2145

His
2160

Asp
2175

Thr
2190

Val
2205

Gln
2220

Arg
2235

Cys
2250

Val

Leu

Cys

Lys

Ile

Leu

Asn

Arg

Ser

His

Ser

His

Asn

Gly

Glu

Ala

Glu

Leu

Pro

Ser

Gly

Glu

Leu

Gly

Thr

Ser

Thr

Ile

Pro

Asn

Asn

Lys

Arg

Gln

Glu

Pro

Thr

Leu

Phe

Ala



Asp

Gly

Pro

Val

Asp

Phe

Val

Glu

Cys

Ser

Leu

Ile

2255

Gly
2270

Ala
2285

Leu
2300

Met
2315

Phe
2330

Ser
2345

Asp
2360

Val
2375

Val
2390

Lys
2405

Gln
2420

Leu
2435

Lys

Ala

Met

Trp

Thr

Tyr

Thr

Trp

His

His

Lys

Leu

Leu

Pro

Cys

Gly

Ile

Ala

Ala

Asp

Phe

Lys

Asn

Leu

Ala

Leu

Leu

Gly

Gln

Ala

Leu

Lys

Leu

Met

Thr

Asp

Ile

Lys

Ser

Cys

Lys

Phe

Tyr

Lys

Arg

Ser

Ala

Leu

2260

Phe
2275

Ile
2290

Glu
2305

Gly
2320

Leu
2335

Ser
2350

Ile
2365

Thr
2380

Glu
2395

Tyr
2410

Leu
2425

Ser
2440

Glu

Leu

Ser

Thr

Ile

Asp

Ala

Glu

Val

Ser

Trp

Thr

Asp

Asn

Thr

Lys

Glu

Ser

Lys

Lys

Met

Gly

Ile

Arg

Lys

Ile

Asn

Ile

Thr

Asn

Gln

Leu

Val

Arg

Gly

Arg

Thr

Gly

Ser

Phe

Arg

Ile

Asn

Cys

Lys

Val

Thr

Leu

2265

Val
2280

Asn
2295

Thr
2310

Ser
2325

Thr
2340

Ile
2355

Ser
2370

Gly
2385

Glu
2400

Lys
2415

Gly
2430

Ile
2445

Lys

Val

Glu

Phe

Ser

Thr

Pro

Leu

Asn

Thr

Gly

Arg

Leu

Ser

Arg

Ser

Gln

Val

Val

Ile

Lys

Leu

Gly

Val

Lys

Thr

Asn

Asn

Leu

Val

Val

Asp

Glu

Cys

His

Ile



Tyr Asn Phe
2450

Gly Ser Leu
2465

Asn Thr Glu
2480

Thr Val Trp Asp Ile Asn

2495

Lys His 1Ile
2510

Thr Ser Val
2525

<210> 5

<211> 140
<212> PRT
<213> Homo

<400> 5
Met Asp Val
1

Ala Ala Ala

Thr Lys Glu
35

Val His Gly
50

Asn Val Gly
65

Cys Asn Ser

Lys Asn Val

Gly Thr Gln

Glu Val Arg

Glu

sapiens

Phe Met
5

Glu Lys

20

Gly val

Val Ala

Gly Ala

Val Arg Val Met Met

2455

Met Leu Val Leu Gly

2470

Lys Gln Lys Glu

2485

2460

2475

Ile Gln

2490

Leu Pro His Glu Val Gln

2500

Lys Glu Leu Ala

2515

Lys Gly Leu Ser Lys

10

Thr Lys Gln Gly Val

25

Leu Tyr Val Gly Ser

40

Thr Val Ala Glu Lys

55

Val val Thr Gly Val

70

Ala

Ala

Lys

Thr

Thr
75

2505

Glu Lys

2520

Lys Glu

Glu Ala

Thr Lys
45

Lys Glu
60

Ala Vval

Thr Ala Gln Leu

Tyr Asn Arg Lys

Ser Cys Leu

Asn Leu Glu

Met Arg Arg

Gly val Vval
15

Ala Gly Lys
30

Glu Gly Vval

Gln Val Thr

Ala Gln Lys
80



Thr Val Glu

Lys Asp Gln

Leu Glu Asp

115

Ser Glu Glu

130

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

<400>

619
PRT
Homo

6

Met Ala Ser

1

Arg

Gly

Ser

Leu

65

Gly

Arg

Gln

Ser

Ile

50

Val

Lys

Arg

Arg

Ile

35

Gln

Thr

Asp

Pro

Gly

Leu

100

Met

Gly

Ala

85

Gly

Pro

Tyr

sapiens

Gly

Gly

20

Pro

Ile

Lys

Cys

Leu

Ala

Met

Gly

Met

Asn

Arg

85

Phe

Gly

Lys

Val

Gln

Tyr

Arg

Glu

Asn

Asp

70

Asp

Phe

Ser

Asn

Asp

Asp
135

Asn

Phe

His

Tyr

55

Pro

Gly

Gln

Ile

Glu

Pro

120

Tyr

Pro

Arg

Ser

40

Tyr

Tyr

Tyr

Asn

Ala

Glu

105

Asp

Glu

Tyr

Tyr

25

Thr

Gly

Lys

Tyr

Leu

Ala

90

Gly

Asn

Pro

Ile

10

Lys

Asp

Lys

Pro

Glu

90

Gly

Ala

Ala

Glu

Glu

Glu

Cys

Asn

Gly

His

75

Ala

Ile

Thr

Pro

Ala

Ala
140

Ile

Glu

Asn

Lys

60

Pro

Glu

Arg

Gly

Gln

Tyr
125

Ile

Gly

Arg

45

Val

His

Phe

Cys

Phe

Glu

110

Glu

Glu

Arg

30

Thr

Arg

Asp

Gly

Val

Val
95

Gly

Met

Gln
15

Ser

Tyr

Ile

Leu

Gln

95

Lys

Lys

Ile

Pro

Pro

Ala

Pro

Thr

Val

80

Glu

Lys



Lys

Pro

Leu

145

Gly

Asp

Lys

Asp

Trp

225

Ala

Val

Glu

Asn

Glu

Phe

130

Asn

Asn

Asn

Asn
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Leu

Cys

Ala

Gly

Cys

His

Thr

295

Gly

Gly

Val

Gly

Asn
375

Phe

Asp

280

Val

Cys

Glu

Leu

Leu

360

Gly

His

265

Pro

Val

Pro

Glu

Gln

345

Leu

Leu

Leu

Gln

Leu

Asn

Gln

330

Met

Pro

Gly

Tyr

Leu

Arg

Ser

315

Tyr

Gly

Glu

Cys

Cys

Gly

Gly

300

Leu

Asn

Gly

Pro

Gly
380

Val

Tyr

285

Ala

Ile

Arg

Val

Asp

365

Tyr

Thr

270

Ser

Leu

Lys

Tyr

Leu

350

Gln

Gly

Arg

Leu

Gly

Glu

Gln

335

Cys

Arg

Gln

Leu

Pro

Gly

Leu

320

Gln

Pro

Lys

Arg

Phe Val Arg Phe Asn Ser Ser His Gly Phe Pro Val Glu

5

10

15

Asp Thr Ser Ile Phe Gln Leu Lys Glu Val Val Ala Lys

20

25

30



Arg

Glu

Ala

65

Ala

Ser

Asp

Val

Pro

145

Glu

Gln

Leu

Leu

Gln

Leu

50

His

Thr

Pro

Cys

His

130

Asn

Gln

Met

Pro

Gly
210

Gly

35

Arg

Pro

Asn

Val

Phe

115

Asp

Ser

Tyr

Gly

Glu

195

Cys

Val

Asn

Thr

Ser

Leu

100

His

Pro

Leu

Asn

Gly

180

Pro

Gly

Pro

Asp

Ser

Arg

85

Val

Leu

Gln

Ile

Arg

165

Val

Asp

Phe

Ala

Trp

Asp

70

Asn

Phe

Tyr

Leu

Lys

150

Tyr

Leu

Gln

Ala

Asp

Thr

55

Lys

Ile

Gln

Cys

Gly

135

Glu

Gln

Cys

Arg

Phe
215

Gln

40

Val

Glu

Thr

Cys

Val

120

Tyr

Leu

Gln

Pro

Lys

200

Cys

Leu

Gln

Thr

Cys

Asn

105

Thr

Ser

His

Tyr

Arg

185

Val

Arg

Arg

Glu

Ser

Ile

90

Ser

Arg

Leu

His

Gly

170

Pro

Thr

Glu

Val

Phe

Val

75

Thr

Arg

Leu

Pro

Phe

155

Ala

Gly

Cys

Cys

Ile

Phe

60

Ala

Cys

His

Asn

Cys

140

Arg

Glu

Cys

Glu

Lys
220

Phe

45

Phe

Leu

Thr

Val

Asp

125

Val

Ile

Glu

Gly

Gly

205

Glu

Ala

Lys

His

Asp

Ile

110

Arg

Ala

Leu

Cys

Ala

190

Gly

Ala

Gly

Leu

Val

95

Gln

Gly

Gly

Val

175

Gly

Asn

Tyr

Lys

Gly

Ile

80

Arg

Leu

Phe

Cys

Glu

160

Leu

Leu

Gly

His



Glu

225

Ala

Ala

His

Gln

Asn
305

Gly

Tyr

Ser

Val

Pro

290

Arg

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

<400>

Glu

Arg

Lys

Pro
275

Gln

Val

16
387
PRT
Homo

16

Met Ile Val

1

Val Asp Ser

Arg Gln Gly

35

Glu Leu Arg

50

Ser Ile Val

65

Cys

Val

Glu

260

Val

Cys

Cys

Ser

Asp

245

Thr

Glu

Arg

Met

sapiens

Phe

Asp

20

Val

Asn

His

Val

5

Thr

Pro

Asp

Ile

Ala

230

Glu

Ile

Lys

Leu

Gly
310

Arg

Ser

Ala

Trp

Val
70

Val

Arg

Lys

Asn

Glu

295

Asp

Phe

Ile

Asp

Thr

55

Gln

Phe

Ala

Lys

Gly

280

Trp

His

Asn

Phe

Gln

40

Val

Arg

Glu

Ala

Thr

265

Gly

Cys

Trp

Ser

Gln

25

Leu

Gln

Pro

Ala

Glu

250

Thr

Cys

Trp

Phe

Ser

10

Leu

Arg

Asn

Trp

Ser

235

Gln

Lys

Met

Asn

Asp
315

His

Lys

Val

Cys

Arg
75

Gly

Ala

Pro

His

Cys

300

Val

Gly

Glu

Ile

Asp

60

Lys

Thr

Arg

Cys

Met

285

Gly

Phe

Val

Phe

45

Leu

Gly

Thr

Trp

Pro

270

Lys

Cys

Pro

Val

30

Ala

Asp

Gln

Thr

Glu

255

Arg

Glu

Val

15

Ala

Gly

Gln

Glu

Gln

240

Ala

Cys

Pro

Trp

Glu

Lys

Lys

Gln

Met
80



Asn

Arg

Pro

Lys

Ser

145

Lys

Thr

Glu

Thr

Cys

225

Val

Tyr

Leu

Ala

Glu

Gly

Asp

130

Phe

Leu

Gln

Thr

Cys

210

Asn

Thr

Ser

His

Thr

Pro

Asp

115

Ser

Tyr

Arg

Glu

Ser

195

Ile

Ser

Arg

Leu

His

Gly

Gln

100

Ser

Pro

Val

Val

Phe

180

Val

Thr

Arg

Leu

Pro

260

Phe

Gly

85

Ser

Val

Pro

Tyr

Gln

165

Phe

Ala

Cys

His

Asn

245

Cys

Arg

Asp

Leu

Gly

Ala

Cys

150

Cys

Phe

Leu

Thr

Val

230

Asp

Val

Ile

Asp

Thr

Leu

Gly

135

Lys

Ser

Lys

His

Asp

215

Ile

Arg

Ala

Leu

Pro

Arg

Ala

120

Ser

Gly

Thr

Cys

Leu

200

Val

Cys

Gln

Gly

Gly

Arg

Val

105

Val

Pro

Pro

Cys

Gly

185

Ile

Arg

Leu

Phe

Cys

265

Glu

Asn

90

Asp

Ile

Ala

Cys

Arg

170

Ala

Ala

Ser

Asp

Val

250

Pro

Glu

Ala

Leu

Leu

Gly

Gln

155

Gln

His

Thr

Pro

Cys

235

His

Asn

Gln

Ala

Ser

His

Arg

140

Arg

Ala

Pro

Asn

Val

220

Phe

Asp

Ser

Phe

Gly

Ser

Thr

125

Ser

Val

Thr

Thr

Ser

205

Leu

His

Pro

Leu

Ala

Gly

Ser

110

Asp

Ile

Gln

Leu

Ser

190

Arg

Val

Leu

Gln

Ile

270

Phe

Cys

95

Val

Ser

Tyr

Pro

Thr

175

Asp

Asn

Phe

Tyr

Leu

255

Lys

Cys

Glu

Leu

Arg

Asn

Gly

160

Leu

Lys

Ile

Gln

Cys

240

Gly

Glu

Arg



Glu

Ala

305

Glu

Thr

Cys

Trp

Phe
385

Cys

290

Ser

Gln

Lys

Met

Asn
370

Asp

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

<400>

275

Lys

Gly

Ala

Pro

His
355

Cys

Val

17
415
PRT
Homo

17

Met Ile Val

1

Val Asp Ser

Arg Gln Gly

35

Glu Ala

Thr Thr

Arg Trp

325

Cys Pro
340

Met Lys

Gly Cys

sapiens

Tyr

Thr

310

Glu

Arg

Cys

Glu

His

295

Gln

Ala

Cys

Pro

Trp
375

Phe Val Arg Phe

5

Asp Thr Ser Ile

20

Val Pro Ala Asp

280

Glu Gly Glu

Ala Tyr Arg

Ala Ser Lys
330

His Val Pro
345

Gln Pro Gln
360

Asn Arg Val

Cys

Val

315

Glu

Val

Cys

Cys

Ser

300

Asp

Thr

Glu

Arg

Met
380

Asn Ser Ser His Gly

10

285

Ala

Glu

Ile

Lys

Leu

365

Gly

Phe

Phe Gln Leu Lys Glu Val

25

Gln Leu Arg Val Ile

40

Phe
45

Val

Arg

Lys

Asn

350

Glu

Asp

Phe

Ala

Lys

335

Gly

Trp

His

Glu

Ala

320

Thr

Gly

Cys

Trp

Pro Val Glu

15

Val Ala Lys

30

Ala Gly Lys



Glu

Ser

65

Asn

Arg

Pro

Lys

Ser

145

Lys

Thr

Ser

Phe

Ala

225

Cys

Leu

50

Ile

Ala

Glu

Gly

Asp

130

Phe

Leu

Gln

Gly

Phe

210

Leu

Thr

Arg

Val

Thr

Pro

Asp

115

Ser

Tyr

Arg

Gly

Glu

195

Lys

His

Asp

Asn

His

Gly

Gln

100

Ser

Pro

Val

Val

Pro

180

Cys

Cys

Leu

Val

Asp

Ile

Gly

85

Ser

Val

Pro

Tyr

Gln

165

Ser

Gln

Gly

Ile

Arg
245

Trp

Val

70

Asp

Leu

Gly

Ala

Cys

150

Cys

Cys

Ser

Ala

Ala

230

Ser

Thr

55

Gln

Asp

Thr

Leu

Gly

135

Lys

Ser

Trp

Pro

His

215

Thr

Pro

Val

Arg

Pro

Arg

Ala

120

Ser

Gly

Thr

Asp

His

200

Pro

Asn

Val

Gln

Pro

Arg

Val

105

Val

Pro

Pro

Cys

Asp

185

Cys

Thr

Ser

Leu

Asn

Trp

Asn

90

Asp

Ile

Ala

Cys

Arg

170

Val

Pro

Ser

Arg

Val
250

Cys

Arg

75

Ala

Leu

Leu

Gly

Gln

155

Gln

Leu

Gly

Asp

Asn

235

Phe

Asp

60

Lys

Ala

Ser

His

Arg

140

Arg

Ala

Ile

Thr

Lys

220

Ile

Gln

Leu

Gly

Gly

Ser

Thr

125

Ser

Val

Thr

Pro

Ser

205

Glu

Thr

Cys

Asp

Gln

Gly

Ser

110

Asp

Ile

Gln

Leu

Asn

190

Ala

Thr

Cys

Asn

Gln

Glu

Cys

95

Val

Ser

Tyr

Pro

Thr

175

Arg

Glu

Ser

Ile

Ser
255

Gln

Met

80

Glu

Leu

Arg

Asn

Gly

160

Leu

Met

Phe

Val

Thr

240

Arg



His

Asn

Cys

Arg

305

Ala

Thr

Trp

Pro

Lys

385

Cys

Val

Asp

Val

290

Ile

Tyr

Thr

Glu

Arg

370

Cys

Glu

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

<400>

atgatagtgt ttgtcaggtt caactccagc catggtttcc cagtggaggt cgattctgac

Ile

Arg

275

Ala

Leu

His

Gln

Ala

355

Cys

Pro

Trp

18
1398
DNA

Cys

260

Gln

Gly

Gly

Glu

Ala

340

Ala

His

Gln

Asn

Leu

Phe

Cys

Glu

Gly

325

Tyr

Ser

Val

Pro

Arg
405

Homo sapiens

18

Asp

Val

Pro

Glu

310

Glu

Arg

Lys

Pro

Gln

390

Val

Cys

His

Asn

295

Gln

Cys

Val

Glu

Val

375

Cys

Cys

Phe

Asp

280

Ser

Phe

Ser

Asp

Thr

360

Glu

Arg

Met

His

265

Pro

Leu

Ala

Ala

Glu

345

Ile

Lys

Leu

Gly

Leu

Gln

Ile

Phe

Val

330

Arg

Lys

Asn

Glu

Asp
410

Tyr

Leu

Lys

Cys

315

Phe

Ala

Lys

Gly

Trp

395

His

Cys

Gly

Glu

300

Arg

Glu

Ala

Thr

Gly

380

Cys

Trp

Val

Tyr

285

Leu

Glu

Ala

Glu

Thr

365

Cys

Trp

Phe

Thr

270

Ser

His

Cys

Ser

Gln

350

Lys

Met

Asn

Asp

Arg

Leu

His

Lys

Gly

335

Ala

Pro

His

Cys

Val
415

Leu

Pro

Phe

Glu

320

Thr

Arg

Cys

Met

Gly
400



accagcatct
ttgcgtgtga
ctggatcagc
aatgcaactg
agcttgactc
gtcattctgc
tcaatctaca
aaactcaggg
tcttgctggg
tgccctggga
gaaacatcag
tgcacagacg
ttagactgtt
cctcaacttg
ctccatcact
gaggagtgtg
ctgctgecegg
gggtttgect
tttgaagcct
gctcgttggg
tgccatgtac
tgcaggctcg
cactggttcg
<210>

<211>
<212>

19
1746
DNA

tccagctcaa
ttttcgcagg
agagcattgt
gaggcgacga
gggtggacct
acactgacag
acagctttta
tacagtgcag
atgatgtttt
ctagtgcaga
tagctttgca
tcaggagccc
tccacttata
gctactccct
tcaggattct
tcctgcagat
agcctgacca
tctgccggga
caggaacaac
aagcagcctc
cagtggaaaa
agtggtgctg

acgtgtag

ggaggtggtt
gaaggagctg
tcacattgtg
ccccagaaac
cagcagctca
caggaaggac
tgtgtattgc
cacctgcagg
aattccaaac
atttttcttt
cctgatcgca
cgtcctggtt
ctgtgtgaca
gccttgtgtg
gggagaagag
ggggegcegte
gaggaaagtc
atgtaaagaa
tactcaggcc
caaagaaacc
aaatggaggc

gaactgtggc

gctaagcgac
aggaatgact
cagagaccgt
gcgeeesgas
gtcctcccag
tcaccaccag
aaaggcccct
caggcaacgc
cggatgagtg
aaatgtggag
acaaatagtc
ttccagtgca
agactcaatg
gctggcetgtc
cagtacaacc
ttatgccccc
acctgcgaag
gcgtaccatg
tacagagtcg
atcaagaaaa

tgcatgcaca

tgcgagtgga

agggggttcc
ggactgtgca
ggagaaaagsg
gctgtgageg
gagactctgt
ctggaagtcc
gtcaaagagt
tcaccttgac
gtgaatgcca
cacaccccac
ggaacatcac
actcccgcca
atcggcagtt
ccaactcctt
ggtaccagca

gccctggetg

ggggcaatgg
aaggggagtg
atgaaagagc
ccaccaagcc
tgaagtgtcc

accgcgtctg

ggctgaccag
gaattgtgac
tcaagaaatg
ggagccccag
ggggctggct
agcaggtaga
gcageceggga
ccagggtcca
atccccacac
ctctgacaag
ttgcattacg
cgtgatttgc
tgttcacgac
gattaaagag
gtatggtgca
tggagcgggs
cctgggetgt
cagtgccgta
cgccgagcag
ctgtccccgc

gcagccccag

catgggggac

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398



<213>

<400> 19
atggcggtgc

ttcacgggca
gtccgegggsg
ctcgggctcc
ttgcagcggc
tttctggect
gcggtetegg
gacccgttgg

tccattggta

aacctggagg
ccaggagaag
atgtggaaca
ctggtcccag
tccaagagag
ttcacctctt
tcacgcctcc
tatccctgta
atgatgctgc
agagacctga
gtgatcgcag
agcagctggt
gcccgtectg
gccatcgcect

cttgaaagcc

Homo sapiens

gacaggcgct
agcccggeceg
agcgtccagg
ctaaccgtct
agttcgtggt
tcgggctagg
cctgtcagga
acacgagacg
agggctgeag
tgacaaagag
ggcaggageg
tctcggcagg
cgagccgagt
gtcccaagca
ccgtgecgcet
accctgaagg
ccctgcegcca
tgcagctgct
aatccgacaa
attttggctg
acgtggatcg
gccccagggc
atgaaatctt

gcagctacca

gggeegegsc
ggcctacggc
ctgggccgcea
ccgcttcttc
gcgggectgg
gctgggectc
gatccaggca
cttgcagggc
tgctgctgtg
caccgggttg
agctccgggg
ttcctccagc
ggccttggcet
actagcccct
gctgecaggg
cctgggccat
gtacctttgt
ggaaggcgtg
catccttgtg
ctgcctggct
gggcggaaac
agtgattgac
cgggcttgtc

agaggctcag

ctgcagctgg
ttggggcgsc
ggaccggecsg
cgccagtcgg
ggctgegegg
atcgaggaaa
atttttaccc
tttcggctgg
tatgaagcca
cttccaggga
gcccctgect
gaagccatct
ggggagtatg
caccccaaca
gccctggtceg
ggceggacgce
gtgaacacac
gaccatctgg
gagctggacc
gatgagagca
ggctgtctga
tacagcaagg
aatcccttct

ctacctgcac

gtcgagcgct
cgggeecegsc
cggagcctcg
tggcegggcet
gcccttgegg
aacaggcgga
agaaaagcaa
aggagtatct
ccatgcctac
gaggcccagg
tcceccttgge
tgaacacaat
gagcagtcac
tcatccgggt
actaccctga
tgttcctcgt
ccagcccccg
ttcaacaggg
cagacggctg
tcggcctgca
tggccccaga
ctgatgcctg
acggccaggsg

tgcccgagtc

gctgctgcegc
ggcgggctgt
cagggtcggg
ggcggegees
ccgggcagtc
gagccggcegs
gccggggect

gatagggcag

attgccccag
taccagtgca
catcaagatg
gagccaggag
ttacagaaaa
tctccgegcec
tgtgctgccc
tatgaagaac
cctcgccgcec
catcgcgcac
cccctggetg
gttgcccttc
ggtgtccacg
ggcagtggga
caaggcccac

agtgcctcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gacgtgagac
cgagtagccg
aatctgaagt
gccaacaggc
aacctggagt
ctgtga
<210>

<211>

<212>
<213>

20
570

<400> 20
atggcttcca

atccctgtag
aaagacccag
gcaaaaaaag
aatttatctg
ctgatagccg
agtaaagtta
tactctgaga
agcttcgagt
gtgaaggctc
<210>
<211>

<212>
<213>

21

<400> 21
atggctagtg

gtcaggctga

DNA
Homo sapiens

7583
DNA
Homo sapiens

agttggtgag
caaatgtgct
tagacaagat
tcacagagaa

gtgaaacgct

aaagagctct
atgtcatgag
tacagtgtag
agggaccata
agtctgctgc
ccatctgtgc
caacacaccc
atcgtgtgga
ttgcgecttgce

cacttgttct

gcagctgtca

acaatgtcca

ggcactgctc

tcatctaagc

ggttggctgg
gtgttgtgtg

ctgccaggca

ggtcatcctg
gcgagctggg
ccgtgatgtg
tgatgtggtg
tgtgaaggag
aggtcctact
tcttgctaaa
aaaagacggc
aattgttgaa

taaagactag

ggggtgcgaa

ggaaggaaaa

cagcgagagg
ctctggggtsg
ctcctccaac
gaaacaaaaa

gccctcectcc

gctaaaggag
attaaggtca
gtcatttgtc
gttctaccag
atactgaagg
gctctgttgg
gacaaaatga
ctgattctta

gccctgaatg

ccagcaagag
aacatattct
aatcggccgc
tgaagatgct

tctgctcatg

cagaggaaat
ccgttgcagg
ctgatgccag
gaggtaatct
agcaggaaaa
ctcatgaaat
tgaatggagg
caagccggss

gcaaggaggt

accatctgcc
agccctgaag
cactttgttg

ctttctggct

gagggcagcc

ggagacggtc
cctggetgga

ccttgaagat

gggcgcacag

cCcggaagggc

aggttttgga
tcattacacc
gcctgggacc

ggcggctcaa

gaggacgagg aaactctgaa gaagttgata

cagatagaaa cgctggtcca aatcctggag

1500

1560

1620

1680

1740

1746

60

120

180

240

300

360

420

480

540

570

60

120



gatctgctgg
catgtgcctc
ggttggtcac
ggaccccagg
atgctaacag
ctcctcctaa
atgttaattt
tgcaaagctt
gagaacaaag
attgtgcttc
gtcctcatga
cctatgagtg
aattttttca
cagtacccag
gagactattt
gagggegaag
agaaagaaca
caaaacagtt
gtgatgctct
gcattgtcaa
atacacctga
agtggctgta
gcagcagtgg
cagctggagg

agggaggata

tgttcacgta
tgttgatcgt
ttctgtgcaa
atgttggaaa
ttcataatgc
cttcaggtaa
ttgatgccat
tacatgtgct
attatatgat
atgtgctgca
gtggcaatgt
aaagaattca
atatcctggt
agaatgcagc
tcttaaatca
aagataaatt
agcacgtgca
tacatgagaa
ccatgctgat
ctctcttaga
atgttttgga
aaatgctaaa
tccccaaaat
cgcttcgagc

cagaatttca

ctccgagcac
cttggactcc
attaatagaa
tgattgggaa
cagtgtaaac
aatcaccttg
gcactcattt
gtttgagaga
attgttaagt
ttgtttacat
caggtgttat
agaagtgagt
attaaacgaa
attgcagatc
agatttagag
gttttggctg
ggaggcecegcea
gattggagat
gcattcttca
acaaaatgtt
gttaatgcag
tcatcttttt
actaacagtt
tattttacat

tcataagcta

gcctccaagt
tatatgagag
gtctgtccag
gtccttggtg
ttgtcagtga
ctgatattgg
ccagccaatg
gtctcagagg
gcgttaacaa
tccctagcga
aatattgtgg
tgctgtttgc
gtccatgagt
tcagcgctca
gaaaagaatg
gaagcctgtt
tgctgggcac
gaagatggcc
tcaaaggaag
aatttcagaa
aagcatatac
gaaggaagca
atgaaacgtc
tttatagtgc

aatatggtta

tatttcaagg
tcgcgagtgt
gtacaatgca
ttcaccaatt
ttggactgaa
atgaagaaag
atgaagtcca
agcaactgac
attttaaaga
ttccttgcaa
tggaagctat
tccataggct
ttgtggtgaa
gctgtttggc
agaatcaaga
acaaagcatt
taaataatct
atttcccagc
ttttccaggc
aaatactgtt
attctcctga
acacttccct
atgagacatc
ctggcatgcc

aaaaacagtg

caaaaatatc
gcagcaggtg
aagcttaatg
gattcttaaa
gaccttagat
tgatattttc
gaaacttgga
tgaatttgtt
tgaagaggaa
taatgtggaa
gaaagcattc
tacattaggt
agctgtgcag
cctcctcact
gaatgatgat
aacgtggcat
ccttatgtac
tcatagggaa
atctgcgaat
atcaaaagga
agtggctgaa
ggatataatg
attaccagtg
agaagaatcc

tttcaagaat

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



gatattcaca
aaatgtggat
tccctggaag
gaaattcagt
ataggaactg
gttgctgaaa
tctttttcta
tccaatatca
aaagtagcta
acagcatcat
gatcttcttt
tactgaatag
aaggtgacag
atagcatttg
tatttccaga
gaatggtgat
atggaaattt
cttctatgga
catttcttgt
tattacagcg
atcatgaaga
catcaaaact
gagaatatat
gccagaaatg

atgcactcac

aactggtcct
taaaagtaat
gtgctatgga
gtctgggttt
gacatctgct
tacagactaa
agctgctggt
tggaacaaaa
tggatgattc
ggttgaatgc
aatttgtcag
tggatctcgt
ccagatcatc
ccttggagga
taagacttct
cagatatcag
ttctgaagat
cagtgtgttt
gaaaaagaaa
ttgctcacca
tttactgaag
tcaatcccat
tacatcacta
ctgtataagt

gagctttcca

agcagctttg
ttcttctatt
ttcagtgctt
aagtcttata
ggcaaaaatt
aggatttcag
gcatcattca
ggatcaacag
ttaaaaaatg
ttgcttctat
gtatgtgaga
gaacaagatg
agcttgctct
ttttgtatag
aatttaagga
atgaaaagtg
gtgctgtcta
gctcaaagtg
tctaattcaa
aatttgcaaa
cgaaaaagaa
atgaggcatt
gacctttcag
gttcatttgg

caacagctat

aacaggttca
gtacattttc
cacacactgc
ggatacttga
ctggtttcca
acaatcttag
tttgacttag
tttctaaacc
tgatgctaga
tgggagcaga
aagagagcag
tacgaaaagc
taaggaggct
gaaaagttga
aacaaacaaa
ctgtggaaga
aatttgatga
atgacctgga
ttagtgtagg
gacattccaa
aaatattatc
cagacagcat
caaatgaact
agcatcttga

gtgaaactct

ttggaaatcc
ctgatgcatt
agatgtatcc
ttacaaagaa
gcttataccg
caatcctcaa
taatattcca
tctgttgcaa
gagagcgtgt
tgccaatcaa
tcccaaattg
gttgacgata
ggccctggat
accttcttgg
tatagcatct
aggaacagcc
atggaccttt
tagtgaagga
agaattttac
ttccttgggg
ttcagatgat
ttcttctctg
aagagatatt
aaagctggag

gaagagtttg

tgggattcag
agagatgtta
agatgaccaa
gaatgtgttc
atttaaggat
attgtcagca
tcaaatgtct
gtgttttgca
gatcagaata
gcaaaggagsg
gtggaactct
agcattggga
gtggccaaca
cttggtcctt
acactagcaa
tcaggcagcg
attcctgact
agtgaaggct
cgagatgccg
cccatttttg
tcactcaggt
gcttctgaga
gatgccctaa
cttcaccaga

acacatttgg

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



acttgcacag
ctaatcttga
aatgtccaac
acctcactga
ggatatgctc
tttcatccct
gaatgaattt
ctcagaacaa
tagatatgag
acttaaggga
catatttatg
ctcctgagat
taagatcctt
aactgcatct
ttcttcaaca
gaaatactgg
atcttggaat
gagacaaaag
tctatagtac
tcagcaaggg
gcgecttcttc
aacgcaaagc
ccatacgaga
ggaaaaccat

agctgattcc

taataaattt
tgtctctcga
tctgaaacag
tgtggtagag
ccccttgaga
atcagagaac
tcttgctgcet
attttcctgt
cagcaatgat
actcttattt
gtctagagta
tggctgtctt
tcccaatgaa
taactttgat
gcgattaaaa
gagtggtaaa
gcaaagtgcc
aaagagagat
tcatccccat
acaggctgaa
ttcccctgtg
ctgcatgagt
ttaccacttt
cataaacgag

agactgctat

acatcatttc
aatgacattg
tttaacctgt
aaactggagc
ctgaaggaac
tttcttgagg
atgcctttct
attccagaag
attcagtacc
agccataatc
gagaaactgc
gaaaatctga
atggggaaat
tttaaacata
aaggctgtgc
accaccttat
acagttggca
ctcgtcctaa
tttatgacgc
gttgatgcca
attctcgttg
aaaatcacca
gtgaatgcca
agccttaatt

gtagaacttg

cttcttattt
gaccctcagt
catataacca
agctcatttt
tgaagatttt
cttgtcctaa
tgcctccttc
caattttaaa
taccaggtcc
agatcagcat
atctttctca
catctctgga
taagcaaaat
taggatgtaa
cttataaccg
tgcagcaatt
tagatgtgaa
atgtgtggga
agcgagcatt
tgaagccttg
gcacacattt
aggaactcct
ccgaggaatc
tcaagatccg

aaaaaatcat

gttgaaaatg
ggttttagat
gctgtetttt
agaaggaaat
aaaccttagt
agtggagagt
tatgacaatc
tcttccacac
cgcacactgg
cttggacttg
caataaactg
tgtcagttac
atgggatctt
agccaaagac
aatgaaactt
aatgaaaacc
agactggcct
ttttgcaggt
gtaccttgct
gctcttcaat
ggatgtttct
gaataagcga
tgatgctttg
agatcagctt

tttatcggag

agttgtattg
cctacagtga
gtacctgaga
aaaatatcag
aagaaccaca
ttcagtgcca
ctaaaattat
ttgcggtctt
aaatctttga
agtgaaaaag
aaagagattc
aacttggaac
cctttggatg
atcataaggt
atgattgtgg
aagaaatcag
atccaaataa
cgtgaggaat
gtctatgacc
ataaaggctc
gatgagaagc
gggttccctg
gcaaaacttc
gttgttggac

cgtaaaaatg

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



tgccaattga
agctgcagtt
tccttcttca
agtggctttg
accctaaggg
ttccaaagaa
caataggaga
agcttcccca
caatgggatt
cagggagaga
attggtctcc
gtttcttaaa
tggaccacat
gtggtgaagg
aacatcaaaa
taaatccaga
tggctgacct
cagagtttct
aagaagtggc
ttgtggtgct
gtccccggat
aggacaaagc
gtttgagata
tgcttttcac

ctcagtactg

atttcccgta
agatgaaaat
ttttcaagac
taaaatcatg
cattatttcg
ctacatgtca
agaatatttg
ttgtgagaac
ttggtcaaga
acgagcactt
tgaagcttat
aattacagtt
tgattctctc
agaaactctg
aatcttactt
tcaaccaagg
gcctagaaat
cctaggtgat
tgtgaagatt
ttgccacctc
gttggtgatg
cagcctcact
cctccactca
actgtatccc

ctgtagaatg

attgaccgga
gagcttcctc
ccagcactgc
gcacagattt
cgtagagatg
cagtatttta
ctggttccaa
tctgaaatta
ttaatcaatc
cgcccaaaca
tgtctggtag
ccttcttgta
atggaagaat
ttgaagaaat
gatgacttga
ctcaccattc
attatgttga
ggcagttttg
tttaataaac
caccacccca
gagttagcct
agaaccctac
gccatgatta
aatgctgcca

gggataaaaa

aacgattatt
acgcagttca
agttaagtga
tgacagtgaa
tggaaaaatt
agctcctaga
gcagtttgtc
tcatccgact
gattacttga
gaatgtattg
gatctgaagt
gaaaaggctg
ggtttcctgg
gggcattata
tgaagaaagc
caatatctca
ataatgatga
gatcagttta
atacatcact
gtttgatatc
ccaagggttc
agcacaggat
tataccgaga

tcattgcaaa

catcagaggg

acaactagtg
ctttctaaat
cttgtacttt
agtggaaggt
tctttcaaaa
aaaattccag
tgaccacagg
atatgaaatg
gatttcacct
gcgacaaggc
cttagacaat
tattcttttg
gttgctggag
tagttttaat
agaggaagga
gattgcccct
gttggaattt
ccgagcagcc
caggctgtta
tttgctggca
cttggatcgc
tgcactccac
cctgaaaccc
gattgctgac

cacaccaggg

agagaaaatc
gaatcaggag
gtggaaccca
tgtccaaaac
aaaaggaaat
attgctttgc
cctgtgatag
ccttattttc
tacatgcttt
atttacttaa
catccagaga
ggccaagttg
attgatattt
gatggtgaag
gatctcttag
gacttgattt
gaacaagctc
tatgaaggag
agacaagagc
gctgggattc
ctgcttcagc
gtagctgatg
cacaatgtgc
tacggcattg

tttcgtgcac

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120



ctgaagttgc
tactactcta
atgagtttga
gtgccccatg
aaaggcctac
cgagacgcat
acagcaggaa
ttcttgactt
gcttagectt
ctggtactct
tgactgattc
attttctttt
agcttaaagg
tgtgtttgag
caaagatttt
gccaactgtt
ctgctctcta
aaaaactctg
acaaggaatc
agaacactgc
ctcgtcgact
cacagctagg
aaggtacaca
cacatgaagt

tgagacgaac

cagaggaaat
tgacattttg
tgaattagaa
gcctatggtt
ttctgcccag
tttattacct
tgcaagcatt
aaatactgaa
ggtgcatctt
cctggtcatc
tgtcacttgt
ggttggaacc
agctgctcct
tgaatccaca
ctccttttct
ttcttatgca
tattgctaag
tggactaata
aaaacacaaa
tctttggata
tatacgtgta
aagccttaaa
aaagcagaaa
gcaaaattta

atctgttgag

gtcatttata
acaactggag
atacaaggaa
gagaaattaa
gtctttgaca
aaaaacgtaa
tggctgggct
ggatacactt
cctgttgaaa
aataccgaag
ttgtattgca
gctgatggca
ttgaagatac
aattcaacgg
aatgatttca
gctttcagtg
caaaatagcc
gactgcgtgc
atgtcttatt
ggaactggag
atttacaact
aatgtcatgc
gagatacaat
gaaaaacaca

taa

accaacaggc
gtagaatagt
aattacctga
ttaaacagtg
ttttgaattc
ttgttgaatg
gtgggcacac
ctgaggaagt
aggaaagctg
atgggaaaaa
attccttttc
agttagcaat
taaatatagg
aaagaaatgt
ccattcagaa
attccaacat
ctgttgtgga
actttttaag
ctgggagagt
gaggccatat
tttgtaattc
tggtattggg
cttgcttgac

ttgaagtgag

tgatgtttat
agagggtttg
tccagttaaa
tttgaaagaa
agctgaatta
catggttgct
cgacagagga
tgctgatagt
gattgtgtct
gagacatacc
caagcaaagc
ttttgaagat
aaatgtcagt
aatgtgggga
actcattgag
cataacagtg
agtgtgggat
ggaggtaatg
gaaaaccctc
tttactcctg
ggtcagagtc
ctacaaccgg
cgtttgggac

aaaagaatta

tcatttggtt
aagtttccaa
gaatatggtt
aatcctcaag
gtctgtctga
acacatcaca
cagctctcat
agaatattgt
gggacacagt
ctagaaaaga
aaacaaaaaa
aagactgtta
actccattga
ggatgtggca
acaagaacaa
gtggtagaca
aagaaaactg
gtaaaagaaa
tgccttcaga
gatctttcaa
atgatgacag
aaaaatactg
atcaatcttc

gctgaaaaaa

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7583



<210> 22

<211> 423
<212> DNA
<213>

<400> 22

Homo sapiens

atggatgtat tcatgaaagg

aaaaccaaac
ggctccaaaa
gagcaagtga
acagtggagg
ggcaagaatg
gacaatgagg
taa

<210> 23
<211>

<212>
<213>

DNA
<400> 23

atggcctccg
atgcgtttta
acagacaaca
gtgagaatta
ggaaaagact
tttttccaaa
acaagaataa
gaagattgtg
ggtaatttga

ccaaatactg

1860

agggtgtggc
Cccaaggages
caaatgttgg
gagcagggasg
aagaaggagc

cttatgaaat

Homo sapiens

gtgcgtataa
gatacaaatg
accgaacata
cattagtaac
gcagagacgg
atttgggtat
aggcaggaat
acctcaatgt
cgactgctct

cagaattaag

actttcaaag
agaagcagca
agtggtgcat
aggagcagtg
cattgcagca
cccacaggaa

gccttctgag

cccgtatata
tgaagggcga
cccttctatc
aaagaatgac
ctactatgaa
tcgatgtgtg
caatccattc
ggtgagactg
tcctectgtt

gatttgtcgt

gccaaggags
ggaaagacaa
ggtgtggcaa
gtgacgggtg
gccactggct
ggaattctgg

gaagggtatc

gagataattg
tcagcaggca
cagattatga
ccatataaac
gcagaatttg
aagaaaaaag
aatgtccctg
tgttttcaag
gtctcgaacc

gtaaacaaga

gagttgtggc
aagagggtgt
cagtggctga
tgacagcagt
ttgtcaaaaa
aagatatgcc

aagactacga

aacaacccag
gcattccagg
actattatgg
ctcatcctca
gacaagaacg
aagtaaaaga
aaaaacagct
tttttctccc
caatttatga

attgtggaag

tgctgctgag
tctctatgta
gaagaccaaa
agcccagaag
ggaccagttg
tgtggatcct

acctgaagcc

gcagagggea
ggagcacagc
aaaaggaaaa
tgatttagtt
cagacctttg
agctattatt
gaatgatatt
tgatgaacat
caaccgtgct

tgtcagagga

60

120

180

240

300

360

420

423

60

120

180

240

300

360

420

480

540

600



ggagatgaaa
gtgttgaacg
gccattgttt
atgcagttgc
ccagatgaaa
cagaaactgt
gaactcctga
aattttcctg
aaaaaagaac
tcaagtcaag
catgcctcaa
cgctcaggca
caaggtatcc
tgcatttaca
gatttatatg
accagcagtg
aacccctcat
tcttccagta
gcatttgagg
tcaaacagta
ggcagtatgc
<210>
<211>

<212>
<213>

24
2097
DNA
Homo

<400> 24

tatttctact
attgggaagc
tcaaaactcc
ggagaccttc
aagatactta
gccaggatca
catcaggtga
agagaccaag
caaacttgtt
cagaatccta
tggcacctct
atacaaaccc
caccattcct
acaatgccga
gtatttctga
acagcatggg
gtaattcagt
tgtcagcagg
gatctgactt
ctaatccaaa

aaaatgagca

sapiens

ttgtgacaaa
aaaaggcatc
accatattgc
tgaccaggaa
cggcaataaa
cgtagaaaca
tccacccacc
acctggtctc
ttctcatgat
ctatccctca
gccttcttca
actgagtagt
gagaatacct
tgacatagtc
tcccaacatg
agagactgat
gttagaccca
cgccaattcc
cagttgtgca
cagtcatggt

attgagtgac

gttcagaaag
ttttcacaag
aaagctatca
gttagtgaat
gcaaagaaac
gggtttcgcc
ttggcctccc
ctcggttcaa
gcagttgtga
cctgggccca
agctggtcat

ttttcaacaa

gttgggaatg

ggaatggaag

ctgtctaatt
aatccaagac
agagacttga
aatactactg
gataacagca
tttgttcaag

tcctttccat

atgacataga
ctgatgtaca
cagaacccgt
ctatggattt
aaaagacaac
atgttgacca
aaagtgctgg
ttggagaagg
gagaaatgcc
tctcaagtgg
cagtggccca
ggacacttcc
atttaaatgc
cgtcatccat
gttctgtgaa
ttctgagcat
gacagctcca
tttttgtttc
tgataaatga
atagtcagta

atgaattttt

agttcgtttt
ccgtcaagta
aacagtaaaa
tagatatctg
tctgecttttc
ggatggtctt
gattacagtt
aagatacttc
tacaggggtt
attgtcacat
ccccacccca
ttctaattcg
ttctaatgct
gccatcagca
tatgatgaca
gaatcttgaa
tcagatgtcc
acaatcagat
gtcgggacca
ttcaggtatt

tcaagtataa

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



atgggggacc

ggcttctggc
aaagacatca
ttggagttca
ggaaccctgc
ctggagcagt
cccatgctcc
tactactggt
cctgtgagct
gatgatctgt
gacgacactg
acaaagataa
ttgaggaatt
gtcctctgct
tttgaagtga
gagaagaacc
cccaaaaggc
gtccccacct
accttggggt
gtggataacg
gattgtctag
tttcccggag
aacttctctg
attgataacc

actgttattg

ctggactggc
acgaactgac
agggctatta
gtgcttttga
acaacaccaa
cagcaaatga
tcaacaagtt
tttgctgccc
tggatcaaag
gtcgagccga
ttctggtctc
cagttggtgt
ttttggtcct
ttcgggaccg
aacttccaga
agaaaggagg
tggctgagtc
tggacttgga
gtaatgtggc
ccaagatctc
ggggtggcaa
tgaatgccag
acgtcacgat
atgatgtcat

cagccagcaa

caagttgcag
ccagaagaag
ctacaatggt
catgagtgcc
cacacttgag
gatctgggaa
tctgctectg
cgccctcectgt
gctttcacca
aggcgtcacg
cttgctcaaa
gtacgatccc
ggcagcccac
caccatgcag
aatggcattt
catgggtccg
atctgtggat
caaggtcgtg
taggacactg
ctactccaat
gcccaaggcc
agggttcaac
ggagcaggcc
cttcctgcta

gcgaaagctg

ttcgccccect
ttgaacgagt
gactctgctg
tccacgcctg
gcttttaaga
gccataaagt
accttcgcegg
cttcctgaga
aaacagatcc
gccctgecct
cactacagtg
tgtaacctag
agatggagcg
ggagctagag
agcccagatt
aggatggtga
ctgaatctca
tctgtcaagt
atgggctggs
cccgtgaggc
ctggctgcag
atgagcatcc
cgcagagatg
atggacacca

gtcatcaacg

ttaatagtgc
accgcctgga
gtctgcccac
cccactgctg
cagcagacaa
caggtgctgc
acctaaagaa
gcatccctct
aggccctgga
acttcttatt
atttcttcca
cccagtaccc
gcagtttcca
acgtgacaca
gtcctaaagc
acctcagtgg
agctgatgtg
gcctgetgcet
gcgtcagaca
agcctctgta
cagagcggct
ccatgccagg
tggagcagct
gggagagecyg

ctgccttggg

cctggacgtt
cgaggcaccc
ccgcttgacg
cccggecatg
gaagctcctt
tctcgaaaac
gtaccacttc
aatccgggga
gcatgcctat
caagtacgat
aggtcaaagg
tggatggcct
gtccgttgaa
tagcatcatc
tgttggctgg
atgtatggac
ctggcgattg
gggagctggt
tgtcaccttt
tgaatttgaa
acagaaaata
acaccctgtg
ggagcagctc
gtggcttcct

gtttgatacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



tttgttgtca
ccaagccatc
tacaagcttg
cggactctgg
ctggctgtgg
agcagcagtg
atccggggtt
tgtacagcct
gcgaaggttt
catcaagaga
<210>
<211>

<212>
<213>

25

<400> 25
atggccctga

ctcatcctgt
gtccccatca
cagacggcca
tattatgata
accgccacac
gacaaagacc
gtccagctca
cccatatttg
agctatgcct
gtggctggga

atgggaatcg

1545
DNA
Homo sapiens

tgagacatgg
ttgtagcacc
gctgctactt
accagcagtg
agctgatggt
atgaccgcat
ttctgtcacg
gttcacccaa
ttaactcctc

cccaagctgc

gcgagcectggc
tcatcgtgtt
tcccaagtta
ggccagtgca
actcgactat
agcacatggt
tcctgaatga
tcaccaaccc
cgggattctg
tcctgctgat

tgggcatgct

ccttgggagg

cctgaagaaa
tgctgacctg
ctgcaatgat
cacagtgagc
ctctgtcctg
gaatgagcct
gttcgataat
agttcttgat
acattccttc

tgagatctgg

gctggtccgc
cctggegcetg
tctgtacagc
cactgcctcc
ggtcaccggg
gaccaacgcg
aaacgtgcaa
tttcatagga
catcatgttt
tgccaggtcg
tgccagtgtc

cctggccatg

cccaagcagc
ggctcctcac
gtggtggctc
cgcccaggcec
cagcatcctg
cccacctcgc
gttcttcctg
cagtacgagc
ttagaagact

gacatgagtg

tggctgeagg
ctgctggaca
attaagcatg
atctcagaca
aatgctacca
tccgectgttc
gttggtctgt
ctactgacca
gtctcaacaa

ctgcagggca

tacacagatg

ggggtcttag

agggagcegg
tttttgccaa
caggagattc
tggccgtgat
aggggggcta
tgggacttgt
tcagcctggc
gagaaggatt
tgaccggtct

acgaggagac

agagccgcecg
acatgctgct
agaagaatgc
gcttccagag
gagacctgac
cttccgactg
tgtttgcctc
acagaattgg
ttatgtttgc
tcggctcgtc
atgaagagag

tgggcccccc

agacctctgc
catccctgga
aaccagagac
tgcaggtgcc
cgccatcgcc
gcctcaccag
atttgataaa
caccttccta
taccctgctc

tgtctga

ctcgcggaag
cactgtcgtg
tacagaaatc
catcttctcc
acttcatcag
tcccagtgaa
gaaagccacc
ctatccaatt
cttctccagc
ctgctcctct
aggcaacgtc

cttcgggagt

1560

1620

1680

1740

1800

1860

1920

1980

2040

2097

60

120

180

240

300

360

420

480

540

600

660

720



gtgctctatg
ttggatggag
aaggggacac
atctgctttg
gagaccatgt
tatctcattg
gctcttctgg
atttatggac
tcaatgatgc
gtgtacgcca
ggtgctattg
attctttttg
gctattctca
cagtcatatc
<210>
<211>

<212>
<213>

26

<400> 26
atcacatgac

tagctaaggc
ctctggaacc
tccttccaga
cacaggattg
taaaagcttc

tgaccccccg

2324
DNA
Homo sapiens

agtttgtggsg
ctattcagct
ccctaaccac
caaacatggg
gttcccgaaa
gaaccaatat
gaatgataat
tcatagctcc
ctatcatggg
ttgcggatgt
caaaggcaat
cccctctctg
tggatcacaa

cgataggtga

ccatccacat
aggtacctgc
cctgtggtct
gaggaatgtc
cttctacttc
ggctacagct

acctttcctg

gaagacggct
ctttgtgctc
gctgctgaag
catcgccatg
gtggcagctg
ttttgggata
tgttggagtc
gaactttgga
ctacctcgta
ggcattttgt
tggatttcca
cttttttctt
ctgccctatt

agatgaagaa

cgggaagcecg
atccttgttt
tctcttcatc
ccaagccttt
aggcagtgtc
cggtggtgtg

cccttggtac

ccgttcctgg
cagccgtccc
gacccgtaca
ctggagccag
ggcgttgect
cttgcacaca
agcattttat
gttggttttg
gacctgcggc
atggggtatg
tggctcatga
cgaagtccac
aaaacaaaaa

tctgaaagtg

gaattacttg
ttgtttagtg
taatgaccct
gagtagggta
gtgggcatca
tgtctgcaat

cttcagccgc

tgctggccgc
gggtgcagcc
tcctcattgc
ccctgcccat
tcttgccagc
aaatggggag
gtattccatt
caattggaat
acgtgtccgt
ctataggtcc
caattattgg
ctgccaaaga
tgtacactca

actga

cagggctaac
gatcctctat
gaggggatsgg
agcatcatgg
ggtgcccgcec
gccacatact

tatgagagta

cctggtactc
agagagtcag
tgcaggctcc
ctggatgatg
tagtatctct
gtggctttgt
tgcaaaaaac
ggtggattcg
ctatgggagt
ttctgctggt
gataattgat
agaaaaaatg

gaataatatc

ctagtgccta
ccttcagaga
agttttcaag
ctggcagcct
cctgcatccc
gtgactcctt

cacgcagtgg

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1545

60

120

180

240

300

360

420



gcgacggatg
actgaccctg
agatgctgct
atcgtacttc
tgacttctcc
cttcagcctc
gttggcccag
gaccaatgga
ccagacctgg
gttctgggca
ccagtgcctg
taccctcgcc
gctgetgcecc
tggcattgct
gacacaccgc
gttctgggag
catcatcacg
ccccgaagga
caccaaggac
cattcctgag
agtggcactg
ggatgtgcct
ctactccatt

ctgggctcag

agggcacagc

gagctgagta
cagccagaac
gctctcaaca
tctgaagaag
atccgcacct
ccagaggaag
cgtcccgttt
gcggtgaatg
gccagatact
gtgacagctg
ggcttcaccc
aacagtactc
cactgggcaa
gtacattggt
ctgttcccca
cagagtgtgc
aacctcctgt
ggacccaatt
acgttttaca
ggctcccaga
atgcatcccg
cttaccatca
cacacctacc

cctgggcatt

agggccagtg

tggggcccat
agaagttcca
tccttgecect
gaatcggata
acacctatgc
ataccaagct
cactccttgc
ggaaggggtc
ttgtgaagtt
aaaatgagcc
ctgaacatca
accacaatgt
aggtggtact
acctggactt
acaccatgct
ggctaggctc
accatgtggt
gggtgcegtaa
aacagcccat
gagtggggct
atggctctgc
aggatcctgc
tgtggcgtcg
aaagggacag

tgagcttaca

ccaggctaat
gaaagtgaag
gtcaccccct
taacatcatc
agacacccct
caagataccc
cagcccctgg
actcaaggga
cctggatgcc
ttctgctggg
gcgagacttc
ccgcctactc
gacagaccca
tctggctcca
ctttgcctca
ctgggatcga
cggctggacc
ctttgtcgac
gttctaccac
ggttgccagt
tgttgtggtc
tgtgggcttc
ccagtgatgg
agtcagctca

gcgacgtaag

cacacgggca
ggatttggag
gcccaaaatt
cgggtaccca
gatgatttcc
ctgattcacc
acatcaccca
cagcccggag
tatgctgagc
ctgttgagtg
attgcccgtg
atgctggatg
gaagcagcta
gccaaagcca
gaggcctgtg
gggatgcagt
gactggaacc
agtcccatca
cttggccact
cagaagaacg
gtgctaaacc
ctggagacaa
agcagatact

cacgctgtct

cccaggggca

caggcctgct
gggccatgac
tgctacttaa
tggccagctg
agttgcacaa
gagccctgca
cttggctcaa
acatctacca
acaagttaca
gatacccctt
acctaggtcc
accaacgctt
aatatgttca
ccctagggga
tgggctccaa
acagccacag
ttgccctgaa
ttgtagacat
tcagcaagtt
acctggacgc
gctcctctaa
tctcacctgg

caaggaggca

gtgactaaag

atggtttggg

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



tgactcactt
agccccagtg
tggaaactgg
agggctgagg
tgtctttcct
agccttaaag
gaaaaatggc
<210> 27
<211>
<212>

<213>

<400> 27
atgatagtgt

accagcatct
ttgcgtgtga
ctggatcagc
aatgcaactg
agcttgactc
gtcattctgc
tcaatctaca
aaactcaggg
tcttgctggg
tgccctggga
gaaacatcag
tgcacagacg
ttagactgtt

cctcaacttg

1398
DNA
Homo sapiens

tcccctctag
tccccccagce
gcctgggtcc
gtaaggaaaa
ggagatgcag
cagcagcegsgs

agctcttaaa

ttgtcaggtt
tccagctcaa
ttttcgcagg
agagcattgt
gaggcgacga
gggtggacct
acactgacag
acagctttta
tacagtgcag
atgatgtttt
ctagtgcaga
tagctttgca
tcaggagccc
tccacttata

gctactccct

gtggtgccag
ccccatgcett
aggcctaggg
gaagagacta
aactgggccc
tgtgcccagg

ggagaaaatg

caactccagc
ggaggtggtt
gaaggagctg
tcacattgtg
ccccagaaac
cagcagctca
caggaaggac
tgtgtattgc
cacctgcagg
aattccaaac
atttttcttt
cctgatcgca
cgtcctggtt
ctgtgtgaca

gcecttgtgtg

gggctggagg

atgtgaacat

tgagctcact

ggaaagctgg
gtggagcagc
cacccagatg

tttgagccca

catggtttcc
gctaagcgac
aggaatgact
cagagaccgt
gcggegesag
gtcctcccag
tcaccaccag
aaaggcccct
caggcaacgc
cggatgagtg
aaatgtggag
acaaatagtc
ttccagtgca
agactcaatg

gctggetgtc

cccctagaaa
gcgectgtgtg
gtccgtacaa
gcccaaaact
agtgtcagca
attcctatgg

gtca

cagtggaggt
agggggttcc
ggactgtgca
ggagaaaagg
gctgtgageg
gagactctgt
ctggaagtcc
gtcaaagagt
tcaccttgac
gtgaatgcca
cacaccccac
ggaacatcac
actcccgcca
atcggcagtt

ccaactcctt

aagatcagta
ctgcttgcett
acacaagatc
ggagactgtt
tcagggcgga

caccagccag

cgattctgac
ggctgaccag
gaattgtgac
tcaagaaatg
ggagccccag
ggggctggct
agcaggtaga
gcagcceggga
ccagggtcca
atccccacac
ctctgacaag
ttgcattacg
cgtgatttgc
tgttcacgac

gattaaagag

1980

2040

2100

2160

2220

2280

2324

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ctccatcact
gaggagtgtg
ctgctgccgg
gggtttgect
tttgaagcct
gctcgttggg
tgccatgtac
tgcaggctcg
cactggttcg
<210> 28
<211>
<212>

<213>

<400> 28
atgatagtgt

accagcatct
ttgcgtgtga
ctggatcagc
aatgcaactg
agcttgactc
gtcattctgc
tcaatctaca
aaactcaggg
ttctttaaat
atcgcaacaa

ctggttttcc

1314
DNA
Homo sapiens

tcaggattct
tcctgcagat
agcctgacca
tctgccggga
caggaacaac
aagcagcctc
cagtggaaaa
agtggtgctg

acgtgtag

ttgtcaggtt
tccagctcaa
ttttcgcagg
agagcattgt
gaggcgacga
gggtggacct
acactgacag
acagctttta
tacagtgcag
gtggagcaca
atagtcggaa

agtgcaactc

gggagaagag
gggegscgty
gaggaaagtc
atgtaaagaa
tactcaggcc
caaagaaacc

aaatggaggc

gaactgtggc

caactccagc
ggaggtggtt
gaaggagctg
tcacattgtg
ccccagaaac
cagcagctca
caggaaggac
tgtgtattgc
cacctgcagg
ccccacctct
catcacttgc

ccgccacgtg

cagtacaacc
ttatgccccc
acctgcgaag
gcgtaccatg
tacagagtcg
atcaagaaaa

tgcatgcaca

tgcgagtgga

catggtttcc
gctaagcgac
aggaatgact
cagagaccgt
gcgeeesgas
gtcctcccag
tcaccaccag
aaaggcccct
caggcaacgc
gacaaggaaa
attacgtgca

atttgcttag

ggtaccagca

gccctggetg

ggggcaatgg
aaggggagtg
atgaaagagc
ccaccaagcc
tgaagtgtcc

accgcgtctg

cagtggaggt
agggggttcc
ggactgtgca
ggagaaaagg
gctgtgagceg
gagactctgt
ctggaagtcc
gtcaaagagt
tcaccttgac
catcagtagc
cagacgtcag

actgtttcca

gtatggtgca
tggagcggsse
cctgggcetgt
cagtgccgta
cgccgagcag
ctgtccccgc

gcagccccag

catgggggac

cgattctgac
ggctgaccag
gaattgtgac
tcaagaaatg
ggagccccag
ggggctggct
agcaggtaga
gcageeggga
ccaggaattt
tttgcacctg
gagccccgtc

cttatactgt

960

1020

1080

1140

1200

1260

1320

1380

1398

60

120

180

240

300

360

420

480

540

600

660

720



gtgacaagac
tgtgtggctg
gaagagcagt
ggcgtgttat
aaagtcacct
aaagaagcgt
caggcctaca
gaaaccatca
ggaggctgca
tgtggctgeg
<210> 29

<211> 657
<212>

<213>

<400> 29
atgaatgcaa

cagagcttga
gctgtcattc
agatcaatct
ggaaaactca
ccatcttgct
cactgccctg
aaggaaacat
acgtgcacag
tgcttagact

gaccctcaac

DNA
Homo sapiens

tcaatgatcg
gctgtcccaa
acaaccggta
gcceccgecc
gcgaaggees
accatgaagg
gagtcgatga
agaaaaccac
tgcacatgaa

agtggaaccg

ctggaggcga
ctcgggtgga
tgcacactga

acaacagctt

gggtacagtg
gggatgatgt
ggactagtgc
cagtagcttt
acgtcaggag
gtttccactt

ttggctactc

gcagtttgtt
ctccttgatt
ccagcagtat
tggctgtgga
caatggcctg
ggagtgcagt
aagagccgcc
caagccctgt
gtgtccgcag

cgtctgcatg

cgaccccaga
cctcagcagc
cagcaggaag
ttatgtgtat
cagcacctgc
tttaattcca
agaatttttc
gcacctgatc
ccccgtectg
atactgtgtg

cctgecttgt

cacgaccctc
aaagagctcc
ggtgcagagg
gcggggcetgce
ggctgtgggt
gccgtatttg
gagcaggctc
ccccgetgcec
ccccagtgca

ggggaccact

aacgeggegg
tcagtcctcc
gactcaccac
tgcaaaggcc
aggcaggcaa
aaccggatga
tttaaatgtg
gcaacaaata
gttttccagt
acaagactca

gtggtttgcc

aacttggcta
atcacttcag
agtgtgtcct
tgccggagcc
ttgccttctg
aagcctcagg
gttgggaagc
atgtaccagt
ggctcgagtg

ggttcgacgt

gaggctgtga
caggagactc
cagctggaag
cctgtcaaag
cgctcacctt
gtggtgaatg
gagcacaccc
gtcggaacat
gcaactcccg
atgatcggca

ttctgccggg

ctccctgect
gattctggga
gcagatgggg
tgaccagagg
ccgggaatgt
aacaactact
agcctccaaa
ggaaaaaaat
gtgctggaac

gtag

gcgggagecc
tgtggggctg
tccagcaggt
agtgcagccg
gacccagggt
ccaatcccca
cacctctgac
cacttgcatt
ccacgtgatt
gtttgttcac

aatgtaa

780

840

900

960

1020

1080

1140

1200

1260

1314

60

120

180

240

300

360

420

480

540

600

657



<210> 30
<211> 825
<212>
<213>

<400> 30
atgagtggtg

tgtggagcac
aatagtcgga
cagtgcaact
ctcaatgatc
ggctgtccca
tacaaccggt
tgcccccgcec
tgcgaagggsg
taccatgaag
agagtcgatg
aagaaaacca
atgcacatga
gagtggaacc
<210> 31
<211>
<212>

<213>

<400> 31
atgatagtgt

accagcatct
ttgcgtgtga
ctggatcagc

aatgcaactg

DNA
Homo sapiens

1161
DNA
Homo sapiens

aatgccaatc
accccacctc
acatcacttg
cccgccacgt
ggcagtttgt
actccttgat
accagcagta
ctggctgtgg
gcaatggcct
gggagtgcag
aaagagccgc
ccaagccctg
agtgtccgca

gcgtctgceat

ttgtcaggtt
tccagctcaa
ttttcgcagg
agagcattgt

gaggcgacga

cccacactgc
tgacaaggaa
cattacgtgc
gatttgctta
tcacgaccct
taaagagctc
tggtgcagag
agcggggctg
gggctgtggg
tgccgtattt
cgagcaggct
tccccgetgce
gccccagtgc

gggggaccac

caactccagc
ggaggtggtt
gaaggagctg
tcacattgtg

ccccCagaaac

cctgggacta
acatcagtag
acagacgtca
gactgtttcc
caacttggct
catcacttca
gagtgtgtcc
ctgccggagc
tttgccttct
gaagcctcag
cgttgggaag
catgtaccag
aggctcgagt

tggttcgacg

catggtttcc
gctaagcgac
aggaatgact
cagagaccgt

geggegeegasg

gtgcagaatt
ctttgcacct
ggagccccgt
acttatactg

actccctgcc

ggattctggg
tgcagatggg
ctgaccagag
gccgggaatg
gaacaactac
cagcctccaa
tggaaaaaaa
ggtgctggaa

tgtag

cagtggaggt
agggggttcc
ggactgtgca
ggagaaaagg

gctgtgageg

tttctttaaa
gatcgcaaca
cctggttttc
tgtgacaaga
ttgtgtggct
agaagagcag
gggcgtgtta
gaaagtcacc
taaagaagcg
tcaggcctac
agaaaccatc
tggaggctgc

ctgtggctgc

cgattctgac
ggctgaccag
gaattgtgac
tcaagaaatg

ggagccccag

60

120

180

240

300

360

420

480

540

600

660

720

780

825

60

120

180

240

300



agcttgactc
gtcattctgc
tcaatctaca
aaactcaggg
tcttgctggg
tgccctggga
gaaacatcag
tgcacagacg
ttagactgtt
cctcaacttg
gctctggggs
catcacttca
gagtgtgtcc
ctgccggagc
tatggacaac
<210> 32

<211> 951
<212>

<213>

<400> 32
atgatagtgt

accagcatct
ttgcgtgtga
tttaaatgtg
gcaacaaata

gttttccagt

DNA
Homo sapiens

gggtggacct

acactgacag
acagctttta
tacagtgcag
atgatgtttt
ctagtgcaga
tagctttgca
tcaggagccc
tccacttata
gctactccct

gattcaggag

ggattctggg
tgcagatggg
ctgaccagag

gaagaacaaa

ttgtcaggtt
tccagctcaa
ttttcgcagg
gagcacaccc
gtcggaacat

gcaactcccg

cagcagctca
caggaaggac
tgtgtattgc
cacctgcagg
aattccaaac
atttttcttt
cctgatcgca
cgtcctggtt
ctgtgtgaca
gccttgtgtg
aggagtcgct
agaagagcag
gggegtgtta
gaaagtcacc

a

caactccagc
ggaggtggtt
gaaggagctg
cacctctgac
cacttgcatt

ccacgtgatt

gtcctcccag
tcaccaccag
aaaggcccct
caggcaacgc
cggatgagtg
aaatgtggag
acaaatagtc
ttccagtgca
agactcaatg
ggaactggag
ggctgtccca
tacaaccggt

tgcccccgcec

tgcgaagggsg

catggtttcc
gctaagcgac
aggaatgact
aaggaaacat
acgtgcacag

tgcttagact

gagactctgt
ctggaagtcc
gtcaaagagt
tcaccttgac
gtgaatgcca
cacaccccac
ggaacatcac
actcccgcca
atcggcagtt
acacagtggt
actccttgat
accagcagta
ctggctgtgg

gcaatggcct

cagtggaggt
agggggttcc
ggactgtgca
cagtagcttt
acgtcaggag

gtttccactt

ggggctggct
agcaggtaga
gcagcceggga
ccagggtcca
atccccacac
ctctgacaag
ttgcattacg
cgtgatttgc
tgttcacgac
gcttagagga
taaagagctc
tggtgcagag
agcggggctg

gggctgtggg

cgattctgac
ggctgaccag
ggaatttttc
gcacctgatc
ccccgtectg

atactgtgtg

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1161

60

120

180

240

300

360



acaagactca
gtggctggct
gagcagtaca
gtgttatgcc
gtcacctgcg
gaagcgtacc
gcctacagag
accatcaaga
ggctgcatgc
ggctgcgagt
<210> 33

<211>

<212>
<213>

DNA
<400> 33

atgatagtgt
accagcatct
ttgcgtgtga
ctggatcagc
aatgcaactg
agcttgactc
gtcattctgc
tcaatctaca
aaactcaggg
ttctttaaat
atcgcaacaa

ctggttttcc

1164

atgatcggca
gtcccaactc
accggtacca

cccgeecctgg

aagggggcaa
atgaagggga
tcgatgaaag
aaaccaccaa
acatgaagtg

ggaaccgcgt

Homo sapiens

ttgtcaggtt
tccagctcaa
ttttcgcagg
agagcattgt
gaggcgacga
gggtggacct
acactgacag
acagctttta
tacagtgcag
gtggagcaca
atagtcggaa

agtgcaactc

gtttgttcac
cttgattaaa
gcagtatggt
ctgtggagcg
tggcctgggc
gtgcagtgcc
agccgccgag
gccctgtcecc

tccgcagccc

ctgcatgggg

caactccagc
ggaggtggtt
gaaggagctg
tcacattgtg
ccccagaaac
cagcagctca
caggaaggac
tgtgtattgc
cacctgcagg
ccccacctct
catcacttgc

ccgccacgtg

gaccctcaac
gagctccatc
gcagaggagt
gggctgcetge
tgtgggtttg
gtatttgaag
caggctcgtt
cgctgccatg
cagtgcaggc

gaccactggt

catggtttcc
gctaagcgac
aggaatgact
cagagaccgt
gcggegesas
gtcctcccag
tcaccaccag
aaaggcccct
caggcaacgc
gacaaggaaa
attacgtgca

atttgcttag

ttggctactc
acttcaggat
gtgtcctgca
cggagcctga
ccttctgecg
cctcaggaac
gggaagcagce
taccagtgga
tcgagtggtg

tcgacgtgta

cagtggaggt
agggggttcc
ggactgtgca
ggagaaaagg
gctgtgagceg
gagactctgt
ctggaagtcc
gtcaaagagt
tcaccttgac
catcagtagc
cagacgtcag

actgtttcca

cctgecttgt
tctgggagaa
gatgggesgsc
ccagaggaaa
ggaatgtaaa
aactactcag
ctccaaagaa
aaaaaatgga

ctggaactgt

g

cgattctgac
ggctgaccag
gaattgtgac
tcaagaaatg
ggagccccag
ggggctggct
agcaggtaga
gcagccggga
ccaggaattt
tttgcacctg
gagccccgtc

cttatactgt

420

480

540

600

660

720

780

840

900

951

60

120

180

240

300

360

420

480

540

600

660

720



gtgacaagac
tgtgtggctg
gaagagcagt
gccgtatttg
gagcaggctc
ccccgcectgcec

ccccagtgca

ggggaccact

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

34

<400> 34
atgatagtgt

accagcatct
ttgcgtgtga
ctggatcagc
aatgcaactg
agcttgactc
gtcattctgc
tcaatctaca
aaactcaggg
tcttgctggg
tgccctggga
gaaacatcag

tgcacagacg

1248
DNA
Homo sapiens

tcaatgatcg
gctgtcccaa
ttgccttctg
aagcctcagg
gttgggaagc
atgtaccagt
ggctcgagtg

ggttcgacgt

ttgtcaggtt
tccagctcaa
ttttcgcagg
agagcattgt
gaggcgacga
gggtggacct
acactgacag
acagctttta
tacagtgcag
atgatgtttt
ctagtgcaga
tagctttgca

tcaggagccc

gcagtttgtt
ctccttgatt
ccgggaatgt
aacaactact
agcctccaaa
ggaaaaaaat
gtgctggaac

gtag

caactccagc
ggaggtggtt
gaaggagctg
tcacattgtg
ccccagaaac
cagcagctca
caggaaggac
tgtgtattgc
cacctgcagg
aattccaaac
atttttcttt
cctgatcgca

cgtcctggtt

cacgaccctc
aaagagctcc
aaagaagcgt
caggcctaca
gaaaccatca
ggaggctgca

tgtggctgceg

catggtttcc
gctaagcgac
aggaatgact
cagagaccgt
gcgeeeseas
gtcctcccag
tcaccaccag
aaaggcccct
caggcaacgc
cggatgagtg
aaatgtggag
acaaatagtc

ttccagtgca

aacttggcta
atcacttcag
accatgaagg
gagtcgatga
agaaaaccac

tgcacatgaa

agtggaaccg

cagtggaggt
agggggttcc
ggactgtgca
ggagaaaagg
gctgtgagceg
gagactctgt
ctggaagtcc
gtcaaagagt
tcaccttgac
gtgaatgcca
cacaccccac
ggaacatcac

actcccgcca

ctccctgect
gattctggga
ggagtgcagt
aagagccgcc
caagccctgt
gtgtccgcag

cgtctgcatg

cgattctgac
ggctgaccag
gaattgtgac
tcaagaaatg
ggagccccag
ggggctggct
agcaggtaga
geageeggga
ccagggtcca
atccccacac
ctctgacaag
ttgcattacg

cgtgatttgc

780

840

900

960

1020

1080

1140

1164

60

120

180

240

300

360

420

480

540

600

660

720

780



ttagactgtt
cctcaacttg
ctccatcact
gcgtaccatg
tacagagtcg
atcaagaaaa

tgcatgcaca

tgcgagtgga

<210> 35
<211>
<212>
<213>

<220>
<223>

<400> 35
atgattgtgt

acctccatct
cttagggtca
ctggaccagc
aatgccactg
tccctgacca
gtgattctgc
agcatctaca
aagctgaggg
tcctgectggg
tgccctggaa

gaaacctcag

1398
DNA
Artificial Sequence

tccacttata
gctactccct
tcaggattct
aaggggagtg
atgaaagagc
ccaccaagcc
tgaagtgtcc

accgcgtctg

ttgtcagatt
tccaactgaa
tctttgetgg
agagcatagt
gaggagatga
gagtggacct
acactgactc
actccttcta
tgcagtgctc
atgatgtctt
cctcggcaga

tggccctgca

ctgtgtgaca
gccttgtgtg
gggagaagag
cagtgccgta
cgccgagcag
ctgtccccgc

gcagccccag

catgggggac

caactcctcc
ggaggtggtsg
aaaggagctg
gcacattgtc
cccccgcaat
gtccagctca
caggaaggac
tgtgtactgc
cacctgtcgc
gatccccaac
gttcttcttc

tctcattgcc

agactcaatg
gctggcetgtc
cagtttgect
tttgaagcct
gctcgttggg
tgccatgtac
tgcaggctcg

cactggttcg

catggcttcc
gccaagagac
agaaatgact
caacggccct
gctgegggtg
gtgctcccag
tccccccctg
aagggcccct
caagccactc
aggatgtcgg
aaatgtggtg

aCCaacagca

atcggcagtt
ccaactcctt
tctgccggga
caggaacaac
aagcagcctc
cagtggaaaa
agtggtgctg

acgtgtag

Made in Lab - Codon optimized PRKN variant CO1

ctgtggaagt
agggggtgcc
ggactgtgca
ggaggaaagsg
gctgtgaaag
gagactcagt
ctggaagccc
gccagagagt
tcaccctgac
gagaatgtca
cccaccctac

ggaacatcac

tgttcacgac
gattaaagag
atgtaaagaa
tactcaggcc
caaagaaacc
aaatggaggc

gaactgtggc

ggactcagat
tgcagatcag
gaactgtgac
acaggagatg
agaacctcag
ggggcttgct
agcgggcaga
gcagcctgga
ccagggccca
gtcaccacac
ctccgacaag

ctgtatcact

840

900

960

1020

1080

1140

1200

1248

60

120

180

240

300

360

420

480

540

600

660

720



tgcactgatg
ctggactgct
ccccagcectgg
ctccaccact
gaagagtgtg
ctgctgectg
gggtttgect
ttcgaggcct
gccagatggg
tgccacgtgc
tgccgettgg
cactggtttg
<210>
<211>

<212>
<213>

36
1398
DNA

<220>
<223>

<400> 36
atgattgtgt

accagcatct
ctccgggtca
ctggaccagc
aatgccactg
tccctcacta
gtgatcctcc

tccatctaca

tcaggtcacc
tccacctgta
gctactccct
tccgcatcct
tgctccaaat
aacctgatca
tctgccggga
ctggcactac
aagctgccag
cagtggagaa
agtggtgctg

atgtgtaa

ttgtcagatt
tccagctgaa
tttttgctgg
agtccattgt
ggggggatga
gagtggacct
acactgactc

actccttcta

tgtgctggtg
ctgtgtgact
gccctgtgtg
gggagaagaa
ggggegagtg
gagaaaggtc
gtgcaaggag
cacccaagcc
caaggaaacc

gaatggaggg

gaactgtggt

Artificial Sequence

caactcctcc
ggaagtggtg
aaaggaactg
ccacattgtg
ccctagaaat
gagctcctca
ccgcaaggac

tgtgtactgc

ttccagtgca
aggctcaatg
gctggatgcc
cagtacaaca
ctgtgccccc
acttgcgagg
gcctaccacg
tatagagtgg
attaagaaaa
tgcatgcaca

tgtgaatgga

catggcttcc
gccaagagac
aggaatgact
cagaggcctt
gcggetggag
gtcctccctg
agccccccag

aagggaccct

actccagaca
acagacaatt
ctaactccct

ggtaccagca

ggcegggetg
gtggaaacgg
aaggagagtg
atgagcgggc
ccaccaagcc
tgaagtgccc

acagggtctg

Made in Lab - Codon optimized PRKN variant CO2

ctgtggaagt
agggagtgcc
ggactgtcca
ggaggaages
gctgtgaacg
gagactcagt
cgggcagccc

gccagagagt

tgtgatctgc
tgtccatgac
gatcaaggaa
gtacggtgca
tggagctggc
tcttggttgt
ctctgcagtg
agcagaacag
atgcccccgg

ccagccccag

tatgggggac

ggactcggac
agcagatcag
gaactgtgac
ccaagagatg
ggagcctcag
gggcctgget
tgcaggccgg

ccagcctggc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398

60

120

180

240

300

360

420

480



aaactgaggg
tcctgectggg
tgcccaggga
gaaacctcag
tgtactgatg
ctggattgct
ccccagcetgg
ctgcaccact
gaagaatgtg
ctgctccctg
ggatttgcct
tttgaggcct
gccagatggg
tgccatgtgc
tgcaggcttg
cactggtttg
<210>
<211>

<212>
<213>

37
1398
DNA

<220>

<223>

<400> 37

tgcagtgctc
atgatgtgct
cctctgcaga
tggccctgca
tgcgctcacc
tccacttgta
gttacagctt
tccgcatttt
tgctgcagat
aacctgacca
tctgccggga
caggaaccac
aagcagcctc
ctgtggagaa
aatggtgctg

atgtctaa

cacctgtcgc
gatccccaac
gttcttcttc
cctgattgcec
agtgctggtg
ctgtgtgact
gccctgtgtg
g8888aggag
ggggeesste
gagaaaagtg
gtgcaaggag
tacccaggcc
caaggaaacc
gaatggtgga

gaactgtggc

Artificial Sequence

caagccaccc
cggatgtcag
aagtgtggag
acaaactccc
ttccagtgca
agactgaatg
gctggttgcc
caatacaaca
ctctgcccga
acctgtgaag
gcctaccacg
tacagagtgg
atcaagaaaa
tgcatgcaca

tgtgaatgga

tgaccctgac
gagaatgtca
cccaccccac
ggaacatcac
actcccgcca
acaggcagtt
ccaactccct

gataccagca

ggccaggatg
ggggcraacgsg
agggagaatg
atgaaagggc
ccactaagcc
tgaagtgccc

acagagtctg

Made in Lab - Codon optimized PRKN variant CO3

atgattgtgt ttgtgagatt caactcctcc catggcttcc cagtggaagt

acctccatct tccaattaaa ggaggtggtg gccaagcgtc agggagtccc

ctgagggtga tctttgctgg caaagaactt agaaatgact ggactgtgca

ctggaccagc agagcattgt gcatattgtc caacggccct ggcggaaggsg

ccaaggaccc
aagcccgcat
ctcggacaag
ctgtatcacc
tgtgatctgc
tgtgcatgat
gatcaaggag
gtatggagca
tggtgcaggc
acttggttgt
ctctgectgtc
tgctgagcaa
ctgcccccgc

ccaacctcag

catgggggac

ggattctgac
agcagaccag
gaactgtgac

ccaggagatg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398

60

120

180

240



aatgccactg
tccctgacca
gtgatcctgc
tccatctaca
aagctgagag
tcctgectggg
tgtcctggca
gaaacctcag
tgcactgatg
ctggactgct
ccacagcttg
ctgcaccact
gaggagtgtg
ctgctccctg
ggttttgect
tttgaggcct
gccagatggg
tgccatgtgc
tgcaggctgg
cactggtttg
<210>
<211>

<212>
<213>

38
1398
DNA

<220>

<223>

<400> 38

ggggggatga
gagtggacct
acactgactc
actccttcta
tgcagtgctc
atgatgtcct
cttcagcgga
tggccctcca
tcaggtcccc
tccatctcta
gatacagcct
tcaggatcct
tgctccagat
agcctgacca
tctgccggga
caggaaccac
aggcagcctc
ctgtggagaa
aatggtgctg

atgtctaa

cccccggaat
gagctcctcg
caggaaggac
tgtctactgc
cacctgtcgc
catccccaac
gttcttcttc
cctgattgcec
tgtgttggtg
ctgtgtgact
cccctgtgtg
gggagaggaa
ggggggagtc
gcgcaaagtg
gtgcaaggaa
cacccaggcc
caaggaaacc

gaatggaggg

gaactgtggc

Artificial Sequence

geegegeees
gtgttgccag
agcccccctg
aagggcccct
caggccaccc
aggatgtcag
aagtgtggag
accaactcca
ttccagtgca
agacttaacg
gctgggtgec
cagtacaaca
ctgtgccccc
acctgtgaag
gcctaccacg
tacagggtgg
atcaagaaaa
tgcatgcaca

tgtgaatgga

gctgtgagag
gagacagcgt
ctggaagccc
gccagagagt
tgaccctgac
gagaatgcca
ctcaccccac
gaaacatcac
actcaagaca
acagacagtt
ccaactccct

ggtaccagca

ggccgggatg
gtggcaacgg
aaggggaatg
atgagcgagc
ccactaagcc
tgaagtgccc

acagggtctg

Made in Lab - Codon optimized PRKN variant CO04

ggaacctcaa
gggcctgget
agctggccgc
gcagcctgga
ccaaggaccg
atccccccac
ttctgacaag
atgcattact
tgtgatctgc
tgtccatgac
gattaaggaa
atatggggct
tggtgcaggc
tctgggttgt
ctcagctgtg
agcagagcag
ttgccctcegg
ccagcctcag

catgggagat

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398



atgattgtgt
accagcatct
ttgagagtga
ctggaccaac
aacgccactg
agcctgacca
gtcattctgc
tccatctaca
aagctcagag
tcctgectggg
tgccctggaa
gaaacctcgg
tgcactgatg
ctggactgct
ccccaactgg
ttgcaccact
gaggaatgtg
ctcctgecgg
ggcttcgect
tttgaagcct
gcccgetggg
tgccatgtgc
tgccgecttg

cactggtttg

<210> 39

ttgtccggtt
tccaactgaa
tcttcgetgg
agtccattgt
gtggagatga
gagtggacct
acactgacag
actccttcta
tgcagtgcag
atgatgtcct
cctcggeccga
tggcccttca
ttcgctctcc
tccacctgta
gctactcctt
tccggatcct
tcctccaaat
aacctgacca
tctgtcggga
cagggaccac
aagcggcctc
ctgtggaaaa
aatggtgctg

atgtgtga

caactcctcc
ggaagtggtg
aaaggaactg
gcacattgtc
ccccaggaat
cagctcctct
ccgcaaggat
tgtgtactgc
cacttgcaga
gatccccaac
gttcttcttc
cctcattgcc
ggtgctggtg
ctgtgtgacc
gccttgtgtg
gggagaggaa
ggggegagtg
gcggaaggtc
gtgcaaggag
cacacaagcc
caaggagact
gaatggaggc

gaactgtggc

catggtttcc
gccaagcegtc
agaaacgact
cagcggcectt
gcagctgggg
gtcctcccgg
tccccccctg
aagggaccct
caagccaccc
cggatgtcag
aaatgtggag
accaactccc
ttccagtgca
agactgaatg
gctggcetgcec
cagtacaaca
ctgtgccccc
acttgcgagg
gcctaccacg
tacagagtgg
atcaagaaaa

tgcatgcaca

tgcgagtgga

cggtggaagt
agggggtccc
ggactgtgca
ggcggaaagsg
gctgtgaacg
gagactccgt
cgggttcacc
gccagagggt
tgaccctgac
gggaatgcca
cccaccccac
gcaacatcac
actcccgaca
acaggcagtt
ccaactccct

gataccagca

ggcctggttg
gtggaaacgg
aaggagaatg
atgagagggc
ccaccaagcc
tgaagtgccc

acagagtgtg

ggactcagac
ggcagaccag
gaactgtgac
tcaagagatg
ggaacctcag
gggactggca
agctggacgg
gcageceggga
ccagggccca
aagccctcac
ctcggacaag
ctgtatcact
cgtgatctgc
tgtccacgac

gatcaaggag

gtacggggca
tggagctggc
cctgggetgt
ctccgeggtg
agcggageag
atgccctagg

ccagccacag

tatgggggac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398



<211>
<212>
<213>

4187
DNA

<220>
<223>

<400> 39
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
tcctcaatct
aatgctgcac
gttccgaaag
gcgegacgeg
ccgatccgcec
cggeegegsc
gcggaaccgsg
caccccacgc
gctctcgggg
atcgcacggt
cgtgecgegcet
cgtgecgegcet
gccacttcct
cccggtcgcet

gcctggcettc

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccagcccagc
cgctctcget
tgtgcggcga
ttgcctttta
ccaccaccgc
gcccgtccac
ccttcgcccg
accgccgtgg
cagttcgcag
cgggggcraac
gggcgeegecsy
ggtcctttgg
gggactcaat
gcccgagecg
gtttgaaccg

ctgccgegceg

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
accccaaggc
cttttttttt
agccggtgag
tggctcgagc
cgagtccgcg
acccgecgcec
tgcagagccg
gg88cecees
gcgegaggec
cggcggggtc
tagcccccgt
gcgctaactg
ggcgctaatc
ctggcgcccg
ggcggagecsy

ccgeggggac

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
ggccaacgcc
ttcgcaaaag
tgagcggcgc
ggcegegecesg
tccgeeegeg
aggtaagccc
ccgtctgggc
agaagcccct
gcgetegggce
tttgtctgag
caggcccggt
cgtgcgegcet
gcgegtgegt
agggtgtggc
gggctggegce

gcctccgacc

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
aaaactctcc
gagggeagag
ggggccaatc
gcgccctata
agcacagagc
ggccagccga
cgcagegess
gggccteccegg
gggcgegctc
ccgggetctt
ggggectggg

gggaattggc

tctggggccc
cgctgegtgc
ccggttggga

agtgtttgcc

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
ctcctectct
ggggtaaaaa
agcgtgcgcc
aaacccagcg

ctcgectttg

ccggggeatg
ggcgeatggg
agatggggga
cgggggtgcec
gccaatgggg
gcgccatgeg
gctaattgcg
gggcgettge
gcgegegega
ggggettgge

ttttatggta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ataacgcggc
cggcctaagg
ccgaggtgac
tcatgccttc
tcattttggc
ccaccatgat
cagacaccag
accagttgag
gtgacctgga
agatgaacgc
ctcagagcct
tggcagtcat
gacggtccat
cgggaaagct
gcccatcctg
ctcactgccc
acaaggaaac
tcacttgcac
tctgcctgga
acgaccccca
aggagttgca
gggcagagga
ctggcctect
gctgtggcett

cggtgtttga

cggcccggcet
actcggcgcg
tatagccttc
ttctttttcc
aaagaattcg
tgtgtttgtc
catcttccaa
agtgatcttc
ccaacagtcc
cactggtgga
gaccagagtg
tctgcacact
ctacaactcc
cagagtgcag
ctgggatgat
tggaacctcg
ctcggtggcc
tgatgttcgc
ctgcttccac
actgggctac
ccacttccgg
atgtgtcctc
gccggaacct
cgccttcectgt

agcctcaggg

tcctttgtcc
ccggaagtgg
ttttgtgtct
tacagctcct
gcttgatcga
cggttcaact
ctgaaggaag
gctggaaagg
attgtgcaca
gatgacccca
gacctcagct
gacagccgca
ttctatgtgt
tgcagcactt
gtcctgatcc
gccgagttct
cttcacctca
tctccggtgce
ctgtactgtg
tccttgectt

atcctgggag

caaatggggsg
gaccagcgga
cgggagtgca

accaccacac

ccaatctggg
ccagggcegsc
tgatagttcg
gggcaacgtg
agccgtctca
cctcccatgg
tggtggccaa
aactgagaaa
ttgtccagceg
ggaatgcagc
cctctgtcect
aggattcccc
actgcaaggg
gcagacaagc
ccaaccggat
tcttcaaatg
ttgccaccaa
tggtgttcca
tgaccagact
gtgtggctgg
aggaacagta
gagtgctgtg
aggtcacttg
aggaggccta

aagcctacag

cgecgegeegg
agcggectgcet
ccagcctctg
ctggttattg
ggggaattca
tttcccggtg
gcgtcagggg
cgactggact
gccttggegg
tgggggctgt

cccgggagac

ccctgegggt
accctgccag
caccctgacc
gtcaggggaa
tggagcccac
ctcccgcaac
gtgcaactcc
gaatgacagg
ctgccccaac
caacagatac
cccccggect
cgagggtgga

ccacgaagga

agtggatgag

cgccccctgg
cttggeggcec
ctaaccatgt
tgctgtctca
aagcaagccg
gaagtggact
gtcccggcag
gtgcagaact
aaaggtcaag
gaacgggaac
tccgtgggac
tcaccagctg
agggtgcagc
ctgacccagg
tgccaaagcc
cccacctcgg
atcacctgta
cgacacgtga
cagtttgtcc
tccctgatca
cagcagtacg
ggttgtggag
aacggcctgg

gaatgctccg

agggcagegsg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



agcaggcccg
ctaggtgcca
cacagtgccg
gggaccactg
tttgtgaaag
ctgctttaat
tgtataaatc
gcgtggtgtg
gtcagctcct
ccgecctgect
tgttgtcggg
tgcgcgggac
gcggectget
ggatctccct
cctgtgttcc
tggacataga
tggactggct
ctctcactcg
gtttagagtt
agaggtcatc
ttgacttgag
ctaaaatttt
gtcatagctg

tttctgctca

<210> 40

ctgggaagcg
tgtgcctgtg
ccttgaatgg
gtttgatgtg
attgactggt
gcctttgtat
ctggttgctg
cactgtgttt
ttccgggact
tgcccgetgce
gaagctgacg
gtccttctgc
gccggectctg
ttgggccgcc
gcgtcctact
tccctataaa
aataaaggaa
gaagaacata
tggcaacata
agtatatgaa
gttagatttt
ccttacatgt
tccctettcet

ctgcaacctc

gcctccaagg
gaaaagaatg
tgctggaact
tgataatgga
attcttaact
catgctattg
tctctttatg
gctgacgcaa
ttcgctttcc
tggacagggg
tcctttecgce
tacgtccctt
cggcctcttc
tccccgecca
tttcaagcct
gaatttggtt
atttattttc
tgggagggca
tgcccatatg
acagccccct
ttttatattt
tttactagcc
cttatggaga

ctcctccectg

agactatcaa
gaggctgcat
gtggctgcega
ttcctgttaa
atgttgctcc
cttcccgtat
aggagttgtg
cccccactgg
ccctecectat
ctcggectgtt
ggctgctcgc
cggccctcaa
cgcctcttceg
tgtatctttt
ccaagctgtg
catcttatca
attgcaatag
aatcatttaa
ctggctgcca
gctgtccatt
tgttttgtgt
agatttttcc
tcgttaccca

ggttcaagca

gaaaaccacc
gcacatgaag
gtggaacaga
tcaacctctg
ttttacgcta
ggctttcatt
gcccgttgtc
ttggggcatt
tgccacggceg
gggcactgac
ctgtgttgcc
tccagcggac
ccttcgecct
tcacctgtgc
ccttgggegs
gttgttgaat
tgtgttggaa
aacatcagaa
tgaacaaagg
ccttattcca
tatttttttc
tcctctectg
ggctggagtg

atttcag

aagccatgcc
tgcccccagce
gtgtgtatgg
gattacaaaa
tgtggatacg
ttctcctect
aggcaacgtg
gccaccacct
gaactcatcg
aattccgtgg
acctggattc
cttccttccc
cagacgagtc
cttgtttttg
ctttggggca
tttcttectt
ttttttgtgt
tgagtatttg
ttggctataa
tagaaaagcc
tttaacatcc
actactccca

cagtggcaca

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4187



<211>
<212>
<213>

<220>
<223>

<400> 40
ctctgggctc

ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagaggc
ccgeggeegs
tcactctctt
actcttcgcg
ccgccaccga

gcgtctaacc

cggtcggggt
agacggcgga
ctccctctca
ggatttgata
tgcctttctc

gattgtgttt

4166
DNA
Artificial Sequence

tggagacgac
acgtcaataa
tgggtggagt
agtccgcccc
atgaccttac
atggtgatgc
tttccaagtc
gactttccaa
cggtgggags
catccacgct
gaacggtgca
ccgcatcgct
gtctttccag
gggacctgag
agtcacagtc
tgtttctggc
tggtcgaggt
aaagcgggca
ttcacctggc
tccacaggtg

gtccggttca

ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
ttggaacgcg
gtctgcgagg
tactcttgga
cgagtccgca
gcaaggtagg
ggaggtgctg
gaggtgtggc
ttacttctgc
ccgatctggc
tccactccca

actcctccca

tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacaccaat
tgacgtcaat
taaccccgcc
cagagctcgt
ccatagtgga
gattccccgt
gccagctgtt
tcggaaaccc
tcgaccggat
ctgagcaccg
ctgatgatgt
aggcttgaga
gctaagattg
catacacttg
ggtccaagtt

tggtttcccg

Made in Lab - AAV expression cassette construct

ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccgttgacgc
ttagtgaacc
caccgggacc
gccaagagtg
gggctcgegg
gtcggcctcc
cggaaaacct
tggcgggcgs
aattaaagta
tccagctgtt
tcagtttcca
agtgacaatg
taaacgccgc

gtggaagtgg

ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggegg
gtcagatcgc
gatccagcct
actcagatcc
ttgaggacaa
gaacggtact
ctcgagaaag
cagcgggtgs
ggcggtcttg
ggggtgagta
aaaacgagga
acatccactt
cacccaccat

actcagacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



cagcatcttc
gagagtgatc
ggaccaacag
cgccactggt
cctgaccaga
cattctgcac
catctacaac
gctcagagtg
ctgctgggat
ccctggaacc
aacctcggtg
cactgatgtt
ggactgcttc
ccaactgggc
gcaccacttc
ggaatgtgtc
cctgccggaa
cttcgecttc
tgaagcctca
ccgctgggaa
ccatgtgcct
ccgccttgaa
ctggtttgat
aagattgact

aatgcctttg

caactgaagg
ttcgctggaa
tccattgtgc
ggagatgacc
gtggacctca
actgacagcc
tccttctatg
cagtgcagca
gatgtcctga
tcggccgagt
gcccttcacc
cgctctccgg
cacctgtact
tactccttgc
cggatcctgg
ctccaaatgg
cctgaccagc
tgtcgggagt
gggaccacca
gcggectcca
gtggaaaaga
tggtgctgga
gtgtgataat
ggtattctta

tatcatgcta

aagtggtggc
aggaactgag
acattgtcca
ccaggaatgc
gctcctctgt
gcaaggattc
tgtactgcaa
cttgcagaca
tccccaaccg
tcttcttcaa
tcattgccac
tgctggtgtt
gtgtgaccag
cttgtgtggc
gagaggaaca
ggggagtgct
ggaaggtcac
gcaaggagec
cacaagccta
aggagactat
atggaggctg
actgtggctg
ggattcctgt
actatgttgc

ttgcttcccg

caagcgtcag
aaacgactgg
gcggecttgg

agctggggsc

cctccecggga
cccccctgeg
gggaccctgc
agccaccctg
gatgtcaggg
atgtggagcc
caactcccgc
ccagtgcaac
actgaatgac
tggctgcccc
gtacaacaga
gtgcccccgg
ttgcgagggt
ctaccacgaa
cagagtggat
caagaaaacc
catgcacatg
cgagtggaac
taatcaacct
tccttttacg

tatggctttc

ggggtcccgg
actgtgcaga
cggaaaggtc
tgtgaacggg
gactccgtgg
ggttcaccag
cagagggtgc
accctgaccc
gaatgccaaa
caccccacct
aacatcacct
tcccgacacg
aggcagtttg
aactccctga
taccagcagt
cctggttgtg
ggaaacggcc
ggagaatgct
gagagggcag
accaagccat
aagtgccccc
agagtgtgta
ctggattaca
ctatgtggat

attttctcct

cagaccagtt
actgtgacct
aagagatgaa
aacctcagag
gactggcagt
ctggacggtc
agccgggaaa
agggcccatc
gccctcactg
cggacaagga
gtatcacttg
tgatctgcct
tccacgaccc
tcaaggagtt
acggggcaga
gagctggcect
tgggctgtgg
ccgeggtgtt
cggagcaggc
gccctaggtg
agccacagtg
tgggggacca
aaatttgtga
acgctgcttt

ccttgtataa

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



atcctggttg
gtgcactgtg
cctttccggg
ccttgecccgc
ggggaagctg
gacgtccttc
gctgeccggct
cctttgggcec
tccgecgtect
agatccctat
tggagcctcg
cttgcaccgg
ttttcattgc
gggcaaatca
atatgctggc
cccctgetgt
tattttgttt
tagccagatt
ggagatcgtt
ccctgggttc
accaccaagc
caggctagtc
ctaatagcag

agaactattc

<210> 41

ctgtctcttt
tttgctgacg
actttcgctt
tgctggacag
acgtcctttc
tgctacgtcc
ctgcggcectc
gcctccccgc
acttttcaag
aaagaatttg
gtagccgttc
cccttecctgg
aatagtgtgt
tttaaaacat
tgccatgaac
ccattcctta
tgtgttattt
tttcctectc
acccaggctg
aagcaattct
ctggctaatt
tctggcaagc
agtggtcaga

ttgtttgect

atgaggagtt
caacccccac
tccccctccc
gggctcggct
cgecggetgcet
cttcggccct
ttccgectct
ccatgtatct
cctccaagct
gttcatctta
ctcctgcccg
tctttgaata
tggaattttt
cagaatgagt
aaaggttggc
ttccatagaa
ttttctttaa
tcctgactac
gagtgcagtg
cctgcctcag
tttatatctt
catggtaaaa
ctatactgaa

tatcag

gtggcccgtt
tggttgggsc
tattgccacg
gttgggcact
cgecctgtgtt
caatccagcg
tcgeccttcgce
ttttcacctg
gtgccttggg
tcagttgttg
ctgggecctcc
aattcattgc
tgtgtctctc
atttggttta
tataaagagg
aagccttgac
catccctaaa
tcccagtcat
gcacatttct
cctcccaagt
tagtagagac
tgtaactatt

agcttggtga

gtcaggcaac
attgccacca
gcggaactca
gacaattccg
gccacctgga
gaccttcctt
cctcagacga
tgccttgttt
cggctttggg
aattttcttc
caacgggccc
tggctaataa
actcggaaga
gagtttggca
tcatcagtat
ttgaggttag
attttcctta
agctgtccct
gctcactgca
agctgtgatt
gggagtctca
taaggctgct

atcacaatta

gtggcgtggt
cctgtcagct
tcgccgectg
tggtgttgtc
ttctgcgegg
cccgeggect
gtcggatctc
ttgcctgtgt
gcatggacat
ctttggacgc
tcctccectce
aggaaattta
acatatggga
acatatgccc
atgaaacagc
atttttttta
catgttttac
cttctcttat
acctcctcct
ataggtgcac
ccatgttggc
ttaaattaga

agtacctcaa

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4166



<211>
<212>
<213>

4198
DNA

<220>
<223>

<400> 41
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
tgaggcgessg
cccccattcec
gaggcgegtg
gcgegegeca
aaactcccct
accacgcgag
actcagcgct
agctgtgctc
gaccccctgc
ccggttcaac
actgaaggaa
cgctggaaag
cattgtgcac
agatgacccc

ggacctcagc

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccactgcaga
tgggggtgcc
ccaaattgcg
cgcactgcca
ccgccgectc
tcccggcecac
gcgcgagata
gcctcagtct
ctgggcaccg
cccaagtcgc
tcctcccatg
gtggtggcca
gaactgagaa
attgtccagc
aggaatgcag

tcctetgtcc

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gggcectgeg
tacctgacga
catcccctat
gcttcagcac
agcactgaag
cttggtcgcg
gggggecacy
gcggtgggcea
cgcagtccgc
aggggaattc
gtttcccggt
agcgtcaggg
acgactggac
ggccttggeg

ctgggggctg

tcccgggaga

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
tatgagtgca
ccgaccccga
cagagaggss
cgcggacagt
gcgcgctgac
tccgcgecgce
ggcgegacca
gcggaggagt
ccccgeggcet
aaagcaagcc
ggaagtggac
ggtcccggca
tgtgcagaac
gaaaggtcaa
tgaacgggaa

ctccgtggga

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
agtgggtttt
cccactggac
gaggggaaac
gccttcgcecc
gtcactcgcc
cgceggecca
tctgcgetgce
cgtgtcgtgc
cctggccaga
gccaccatga
tcagacacca
gaccagttga
tgtgacctgg
gagatgaacg
cctcagagcc

ctggcagtca

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
aggaccagga
aagcacccaa
aggatgcggc
ccgectggeg
ggtcccccgc
gccggaccgce
ggegeegeesg
ctgagagcgc
ccacccctag
ttgtgtttgt
gcatcttcca
gagtgatctt
accaacagtc
ccactggtgg
tgaccagagt

ttctgcacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tgacagccgc
cttctatgtg
gtgcagcact
tgtcctgatc
ggccgagttc
ccttcacctc
ctctccggtg
cctgtactgt
ctccttgect
gatcctggga
ccaaatgggg
tgaccagcgg
tcgggagtgc
gaccaccaca
ggcctccaag
ggaaaagaat
gtgctggaac
gtgataatgg
ttgatttggg
tttagggata
tttcccgtta
gattgactga
tgcctctgta
cctggttgcet

gctctgtgtt

aaggattccc
tactgcaagg
tgcagacaag
cccaaccgga
ttcttcaaat
attgccacca
ctggtgttcc
gtgaccagac
tgtgtggctg
gaggaacagt
ggagtgctgt
aaggtcactt
aaggaggcct
caagcctaca
gagactatca
ggaggctgca
tgtggctgeg
actattcgag
tatacattta
tgtaattact
tttacgctct
tattcttaac
tcatgctatt
gtctctttat

tgctgacgca

cccctgeggg
gaccctgcca
ccaccctgac
tgtcagggga
gtggagccca
actcccgcaa
agtgcaactc
tgaatgacag
gctgccccaa
acaacagata
gcceceggec
gcgagggtesg
accacgaagg
gagtggatga
agaaaaccac
tgcacatgaa
agtggaacag
catcttaccg
aatgttaata
agttcaggtg
gttcctgtta
tatgttgctc
gcttcccgta
gaggagttgt

acccccactg

ttcaccagct
gagggtgcag
cctgacccag
atgccaaagc
ccccacctcg
catcacctgt
ccgacacgtg
gcagtttgtc
ctccctgatc
ccagcagtac
tggttgtgga
aaacggcctg
agaatgctcc
gagggcagesg
caagccatgc
gtgcccccag
agtgtgtatg
ccatttattc
aaacaaaatg
tattgccaca
atcaacctct
cttttacgct
cggctttegt
ggcccgttgt

gctggggceat

ggacggtcca
ccgggaaagc
ggcccatcct
cctcactgcc
gacaaggaaa
atcacttgca
atctgcctgg
cacgaccccc
aaggagttgc
ggggcagags
gctggcectcc
ggctgtggcet
gcggtgtttg
gagcaggccc
cctaggtgcc
ccacagtgcc
ggggaccact
ccatatttgt
gtggggcaat
agacaaacat
ggattacaaa
gtgtggatat
tttctcctcc
ccgtcaacgt

tgccaccacc

tctacaactc
tcagagtgca
gctgggatga
ctggaacctc
cctcggtggc
ctgatgttcg
actgcttcca
aactgggcta
accacttccg
aatgtgtcct
tgccggaacc
tcgeccttctg
aagcctcagg
gctgggaagc
atgtgcctgt
gccttgaatg
ggtttgatgt
tectgtttttc
catttacatt
gttaagaaac
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt

tgtcaactcc

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



tttctgggac
ttgcccgctg
ggaagggcct
caacgggccc
gcttattgcc
gccactccca
tgtcattcta
aatagcaggc
cccggttcect
cctcctcectc
taggtgcaca
catgttggcc
taaattagac
gtacctcaaa
tttcttccta
taaatggtta
ccaaaacaca
aaataagaag
attcagaaca
gtaattttgt
gctctcttct
gaggcaggasg
cctgggcaac

aagtggactg

<210> 42

tttcgectttc
ctggacaggg
ttaattaggc
tcctccectc
agccatctgt

ctgtcctttc

ttctgggees

atgctgggga

cctggggtta
cctgggttca
ccaccaagcc
aggctagtct
taatagcaga
gaactattct
aaaggggtca
tgagcaagtt
tttacttatg
aaaaagaaga
cccagtctgt
cattccttgc
aaaaatacaa
gatttcttga
agagtagaac

tgaaaactga

cccctcccga
gctaggttgc
tggagcctcg
cttgcaccgg
tgtttgcccc

ctaataaaat

tggegteses
tgcggtgggc
cccaggctgg
agcaattctc
tggctaattt
ctggcaagcc
gtggtcagac
tgtttgectt
tgttgatttt
taagaaaaat
attatgttga
cttgggactt
gttgcacaat
gtgatatttt
aaatttgtgg
actgggaggc
tcctctcaaa

aaggactaga

tcgccacggc
tgggcactga
gtagccgttc
cccttectgg
tccceccegtgce
gaggaaattg
caggacagca
tctatgggta
agtgcagtgg
ctgcctcagc
ttatatcttt
atggtaaaat
tatactgaaa
attcctatgt
tacttacaat
cttcagcaaa
aaacataggg
aaaaagtctt
atgttactta
aaaaaacatt
ggccttgtag
agagcttgca
aaaaaaaaaa

aaaactacac

agaactcatc
taattccgtg
ctcctgcccg
tctttgaata
cttccttgac
catcgcattg
agggggagsga
cccaggtgct
cacaattctg
ctcccaagta
agtagagacg
gtaactattt
gcttggtgaa
aaataactga
gtattttaag
tactacctta
tctggggaaa
ttagaggcca
ggtataaatc
ctgtgtaagg
tcccagctac
gtgagcccac
aaaaagaaag

tacaaagata

gccgectgec
gtgttgtcgg
ctgggectcc
aattatctta
cctggaaggt
tctgagtagg
ttgggaatac
gaagaattga
ctcactgcaa
gctgtgatta
ggagtctcac
aaggctgctt
tcacaattaa
aatctttgtt
tttgtcactc
gattatgacc
aagggattta
gctcaccaac
aaggattcat
tatttataaa
ttgggaggct
tgcactccag
aaagaaaaaa

cagatcag

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4198



<211>
<212>
<213>

4198
DNA

<220>
<223>

<400> 42
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

gcgeeesees
gaggcggaga
ggcgagsgces
tgcgcgetgce
ctgactgacc

taattagcgc

ggggctecgg
gtgcgtggese
cggegegess
cccgeggtgce
ggggtgagca
ccgagttgct
gctcgecegtg

tcgggeeggg

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

g88888cLCy
ggtgeggegg
cggegeeesc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgcegt
ctttgtgcegc
ggggeggsct
ggggetgteg
gagcacggcc
ccggeegess

gagggctcgg

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt
cgccaggegg
cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt
tgtgcggees
gcggctceccgc
tccgcagtgt
gcgaggggaa
gcgegtcggt
cggctteggg
ggtggeggcea

888agEL8CE

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

ggcgeesces
gagegeegesg
aaagcgaagc
cgccgecegcec
cgggeggeac
ttcttttctg
gagcggctceg
gctgcccggc
gcgegagees
caaaggctgc

cgggctgcaa

tgcggggctc
ggtggeesgtse

cggeggeccc

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc
tattttgtgc
ggcgaggesc
ctccgaaagt
gegegeeees
tcgecgccgcec
ggcccttctc
tggctgegtg
ggggegtgegt
ggctgtgagc
agcgeggecg
gtgcgggste
cccccecctge
cgtacggggc
ccggeegess

cggagcgecyg

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
catctccccc
agcgatgggg
g888ceLeec
ttccttttat
cgggagtcgc
cgccccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggcg
ggggeggtgc
tgtgegtgge
acccccctcc
gtggcgeggsg
cggggecegcec

gcggetgteg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



aggegegecsg
tcctttgtcc
cgggegeess
tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
ctcaggggaa
atggtttccc
ccaagcgtca
gaaacgactg
agcggecttg
cagctggggs
tcctcceggg
cccccecctge
agggaccctg
aagccaccct
ggatgtcagg
aatgtggagc
ccaactcccg
tccagtgcaa
gactgaatga
ctggctgccc
agtacaacag

tgtgcccccg

agccgcagcec
caaatctgtg
gcgaagceggt
cgeccgecgtc
cggggsgeac
tctgctaacc
attgtgctgt
ttcaaagcaa
ggtggaagtg
gggggtcccg
gactgtgcag
gcggaaaggt
ctgtgaacgg
agactccgtg
gggttcacca
ccagagggtsg
gaccctgacc
ggaatgccaa
ccaccccacc
caacatcacc
ctcccgacac
caggcagttt
caactccctg
ataccagcag

gcctggttgt

attgcctttt
cggagccgaa
geggegeegs
cccttctecc
ggggcraggsc
atgttcatgc
ctcatcattt
gccgecacca
gactcagaca
gcagaccagt
aactgtgacc
caagagatga
gaacctcaga
ggactggcag
gctggacggt
cagccgggaa
cagggcccat
agccctcact
tcggacaagg
tgtatcactt
gtgatctgcc
gtccacgacc

atcaaggagt

tacggggcag

ggagctggcc

atggtaatcg

atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttcttcttt
tggcaaagaa
tgattgtgtt
ccagcatctt
tgagagtgat
tggaccaaca
acgccactgg
gcctgaccag
tcattctgca
ccatctacaa
agctcagagt
cctgctggga
gccctggaac
aaacctcggt
gcactgatgt
tggactgctt
cccaactggg
tgcaccactt
aggaatgtgt

tcctgeccgga

tgcgagaggsg
cgccgecgea
atgggcgess
cggggctgtc
ttctggecgtg
ttcctacagc
ttcggcttga
tgtccggttc
ccaactgaag
cttcgctgga
gtccattgtg
tggagatgac
agtggacctc
cactgacagc
ctccttctat
gcagtgcagc
tgatgtcctg
ctcggccgag
ggcccttcac
tcgctctcecg
ccacctgtac
ctactccttg
ccggatcctg
cctccaaatg

acctgaccag

cgcagggact
ccccctctag

agggccttcg

cgeggeeesa
tgaccggegg
tcctgggcaa
tcgaagccgt
aactcctccc
gaagtggtgg
aaggaactga
cacattgtcc
cccaggaatg
agctcctctg
cgcaaggatt
gtgtactgca
acttgcagac
atccccaacc
ttcttcttca
ctcattgcca
gtgctggtgt
tgtgtgacca
ccttgtgtgg
ggagaggaac
gggggagtgc

cggaaggtca

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



cttgcgaggsg
cctaccacga
acagagtgga
tcaagaaaac
gcatgcacat
gcgagtggaa
aattattgcc
gccactccca
tgtcattcta
aatagcaggc
cccggttcect
cctcctcectce
taggtgcaca
catgttggcc
taaattagac
gtacctcaaa
tttcttccta
taaatggtta
ccaaaacaca
aaataagaag
attcagaaca
gtaattttgt

gctctcttct

gaggcaggag

<210> 43

tggaaacggc
aggagaatgc
tgagagggca
caccaagcca
gaagtgcccc
cagagtgtgt
agccatctgt

ctgtcctttc

ttctgggges

atgctgggga

cctggggtta
cctgggttca
ccaccaagcc
aggctagtct
taatagcaga
gaactattct
aaaggggtca
tgagcaagtt
tttacttatg
aaaaagaaga
cccagtctgt
cattccttgc
aaaaatacaa

gatttcttga

ctgggctgtg
tccgecggtgt
gcggageags
tgccctaggt
cagccacagt
atgggggacc
tgtttgcccc

ctaataaaat

tggegtgees
tgcggtgggc
cccaggctgg
agcaattctc
tggctaattt
ctggcaagcc
gtggtcagac
tgtttgectt
tgttgatttt
taagaaaaat
attatgttga
cttgggactt
gttgcacaat
gtgatatttt

aaatttgtgg

actgggaggc

gcttcgectt
ttgaagcctc
cccgectggga
gccatgtgcc
gccgecttga
actggtttga
tccceccgtgce
gaggaaattg
caggacagca
tctatgggta
agtgcagtgg
ctgcctcagc
ttatatcttt
atggtaaaat
tatactgaaa
attcctatgt
tacttacaat
cttcagcaaa
aaacataggg
aaaaagtctt
atgttactta
aaaaaacatt
ggccttgtag

agagcttgca

ctgtcgggag
agggaccacc
agcggcectcc
tgtggaaaag
atggtgctgg
tgtgtgataa
cttccttgac
catcgcattg
agggggagsa
cccaggtgct
cacatttctg
ctcccaagta
agtagagacg
gtaactattt
gcttggtgaa
aaataactga
gtattttaag
tactacctta
tctggggaaa
ttagaggcca
ggtataaatc
ctgtgtaagg
tcccagctac

gtgagcccac

tgcaaggagg
acacaagcct
aaggagacta
aatggaggct
aactgtggct
tggattaatc
cctggaaggt
tctgagtagg
ttgggaatac
gaagaattga
ctcactgcaa
gctgtgatta
ggagtctcac
aaggctgctt
tcacaattaa
aatctttgtt
tttgtcactc
gattatgacc
aagggattta
gctcaccaac
aaggattcat
tatttataaa

ttgggaggct

tgcatcag

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4198



<211>
<212>
<213>

4166
DNA

<220>
<223>

<400> 43
ctctggagac

ccttccaggc
aattcataca
cactaacgta
tcactgaggt
atcgcccaca
aaggtggcegc
gggtggegga
gtttgccgcc
gggttatggc
tcccgagetg
gttgaggcct
tgtctcgctg
ctttttttct
gtttttgggc
cggggecetge
gctctggtgc
cggtcggcac
tcaaaatgga
agggcctttc

aggcacctcg

gcaacctttg
ggcctccccg
aaaggactcg
gaacccagag
ggagaatagc
gtccccgaga
ggggtaaact
gaaccgtata
agaacacagg
ccttgegtgc
gagccagges

ggcctgggeg

ctttcgataa
ggcaagatag
ccgeggeegg
gagcgcggcc
ctggcctcgc
cagttgcgtg
ggacgeggcesg
cgtcctcagc

attagttctg

Artificial Sequence

gagctaagcc
tcaccacccc
cccctgectt
atcgctgcegt
atgcgtgagg
agttgggess
gggaaagtga
taagtgcagt
taagtgccgt
cttgaattac
cgggeccttgc
ctggggecegce
gtctctagcc
tcttgtaaat
cgacgggsgcc
accgagaatc
gccgecgtgt
agcggaaaga
ctcgggagag
cgtcgcttca

gagcttttgg

agcaatggta
ccccaacccg
ggggaatccc
tcccgccccc
ctccggtgcec
aggggtcggc
tgtcgtgtac
agtcgccgtg
gtgtggttcc
ttccacctgg
gctttaggag
cgcgtgcgaa
atttaaaatt
gegggecagsy
cgtgcgtccc
ggacggggst
atcgccccgc
tggccgcttc
cgggcggsgtsy
tgtgactcca

agtacgtcgt

Made in Lab - AAV expression cassette construct

gagggaagat
ccccgaccgg
agggaccgtc
tcacccgccc
cgtcagtggg
aattgaacgg
tggctccgcec
aacgttcttt
cgecgggecetg
ctccagtacg
ccccttcgec
tctggtggca
tttgatgacg
atctgcacac
agcgcacatg
agtctcaagc
cctgggeggc
ccggececctge
agtcacccac
cggagtaccg

ctttaggttg

tctgcacgtc
agctgagagt
gttaaactcc
gctctcgtca
cagagcgcac
gtgcctagag
tttttcccga
ttcgcaacgg
gcctctttac
tgattcttga
tcgtgcttga
ccttcgegcec
tgctgcgacg
tggtatttcg
ttcggcgagg
tggccggect
aaggctggcc
tccagggggc
acaaaggaaa
ggcgeccgtcc

88888ageEs

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ttttatgcga
cacttgatgt
aagcctcaga
aggggaattc
gtttcccggt
agcgtcaggg
acgactggac
ggccttggeg

ctgggggctg

tcccgggaga
cccctgeggg
gaccctgcca
ccaccctgac
tgtcagggga
gtggagccca
actcccgcaa
agtgcaactc
tgaatgacag
gctgccccaa
acaacagata
gcceceggec
gcgagggtesg
accacgaagg
gagtggatga

dagaaaaccac

tggagtttcc
aattctcctt
cagtggttca
aaagcaagcc
ggaagtggac
ggtcccggca
tgtgcagaac
gaaaggtcaa
tgaacgggaa
ctccgtggga
ttcaccagct
gagggtgcag
cctgacccag
atgccaaagc
ccccacctcg
catcacctgt
ccgacacgtg
gcagtttgtc
ctccctgatc
ccagcagtac
tggttgtgga
aaacggcctg
agaatgctcc
gagggcagesg

caagccatgc

ccacactgag
ggaatttggc
aagttttttt
gccaccatga
tcagacacca
gaccagttga
tgtgacctgg
gagatgaacg
cctcagagcc
ctggcagtca
ggacggtcca
ccgggaaagc
ggcccatcct
cctcactgcc
gacaaggaaa
atcacttgca
atctgcctgg
cacgaccccc
aaggagttgc
ggggcagags
gctggcectcc
ggctgtggcet
gcggtgtttg
gagcaggccc

cctaggtgcc

tgggtggaga
ctttttgagt
cttccatttc
ttgtgtttgt
gcatcttcca
gagtgatctt
accaacagtc
ccactggtgg
tgaccagagt
ttctgcacac
tctacaactc
tcagagtgca
gctgggatga
ctggaacctc
cctcggtggc
ctgatgttcg
actgcttcca
aactgggcta
accacttccg
aatgtgtcct
tgccggaacc
tcgeccttctg
aagcctcagg
gctgggaagc

atgtgcctgt

ctgaagttag
ttggatcttg
aggtgtcgtg
ccggttcaac
actgaaggaa
cgctggaaag
cattgtgcac
agatgacccc
ggacctcagc
tgacagccgc
cttctatgtg
gtgcagcact
tgtcctgatc
ggccgagttc
ccttcacctc
ctctccggtg
cctgtactgt
ctccttgect
gatcctggga
ccaaatgggg
tgaccagcgg
tcgggagtgc
gaccaccaca
ggcctccaag

ggaaaagaat

gccagcttgg
gttcattctc
aacacgtctc
tcctcccatg
gtggtggcca
gaactgagaa
attgtccagc
aggaatgcag
tcctetgtcc
aaggattccc
tactgcaagg
tgcagacaag
cccaaccgga
ttcttcaaat
attgccacca
ctggtgttcc
gtgaccagac
tgtgtggctg
gaggaacagt
ggagtgctgt
aaggtcactt
aaggaggcct
caagcctaca

gagactatca

ggaggctgca

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



tgcacatgaa
agtggaacag
tcggtagccg
cggcccttcc
tgcaatagtg
tcatttaaaa
ggctgccatg
tgtccattcc
ttttgtgtta
atttttcctc
gttacccagg
ttcaagcaat
agcctggcta
gtctctggca
cagagtggtc
ttcttgtttg
gtcatgttga
agtttaagaa
tatgattatg
aagacttggg
ctgtgttgca
ttgcgtgata
acaaaaattt

ttgaactggg

<210> 44

gtgcccccag
agtgtgtatg
ttcctcctgce
tggtctttga
tgttggaatt
catcagaatg
aacaaaggtt
ttattccata
tttttttett
ctctcctgac
ctggagtgca
tctecctgect
atttttatat
agccatggta
agactatact
ccttattcct
tttttactta
aaatcttcag
ttgaaaacat
acttaaaaag
caatatgtta
ttttaaaaaa

gtggggcctt

aggcagagct

ccacagtgcc
ggggaccact
ccgectgggcec
ataaattcat
ttttgtgtct
agtatttggt
ggctataaag
gaaaagcctt
taacatccct
tactcccagt
gtggcacatt
cagcctccca
ctttagtaga
aaatgtaact
gaaagcttgg
atgtaaataa
caatgtattt
caaatactac
agggtctggg
tcttttagag
cttaggtata
cattctgtgt
gtagtcccag

tgtcag

gccttgaatg
ggtttgatgt
tcccaacggg
tgctggctaa
ctcactcgga
ttagagtttg
aggtcatcag
gacttgaggt
aaaattttcc
catagctgtc
tctgctcact
agtagctgtg
gacgggagtc
atttaaggct
tgaatcacaa
ctgaaatctt
taagtttgtc
cttagattat
gaaaaaggga
gccagctcac
aatcaaggat
aaggtattta

ctacttggga

gtgctggaac
gtgataatgg
ccctectcecc
taaaggaaat
agaacatatg
gcaacatatg
tatatgaaac
tagatttttt
ttacatgttt
cctcttctct
gcaacctcct
attataggtg
tcaccatgtt
gctttaaatt
ttaagtacct
tgtttttctt
actctaaatg
gaccccaaaa
tttaaaataa
caacattcag
tcatgtaatt

taaagctctc

ggctgaggca

tgtggctgceg
agctggagcc
ctccttgcac
ttattttcat
ggagggcaaa
cccatatgct
agccccctge
ttatattttg
tactagccag
tatggagatc
cctccctggg
cacaccacca
ggccaggcta
agactaatag
caaagaacta
cctaaaaggg
gttatgagca
cacatttact
gaagaaaaag
aacacccagt
ttgtcattcc
ttctaaaaat

ggaggatttc

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4166



<211>
<212>
<213>

4173
DNA

<220>
<223>

<400> 44
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
tcctcaatct
aatgctgcac
gttccgaaag
gcgegacgeg
ccgatccgcec
cggeegegsc
gcggaaccgsg
caccccacgc
gctctcgggg
atcgcacggt
cgtgecgegcet
cgtgecgegcet
gccacttcct
cccggtcgcet

gcctggcettc

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccagcccagc
cgctctcget
tgtgcggcga
ttgcctttta
ccaccaccgc
gcccgtccac
ccttcgcccg
accgccgtgg
cagttcgcag
cgggggcraac
gggcgeegecsy
ggtcctttgg
gggactcaat
gcccgagecg
gtttgaaccg

ctgccgegceg

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
accccaaggc
cttttttttt
agccggtgag
tggctcgagc
cgagtccgcg
acccgecgcec
tgcagagccg
gg88cecees
gcgegaggec
cggcggggtc
tagcccccgt
gcgctaactg
ggcgctaatc
ctggcgcccg
ggcggagecsy

ccgeggggac

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
ggccaacgcc
ttcgcaaaag
tgagcggcgc
ggcegegecesg
tccgeeegeg
aggtaagccc
ccgtctgggc
agaagcccct
gcgetegggce
tttgtctgag
caggcccggt
cgtgcgegcet
gcgegtgegt
agggtgtggc
gggctggegce

gcctccgacc

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
aaaactctcc
gagggeagag
ggggccaatc
gcgccctata
agcacagagc
ggccagccga
cgcagegess
gggccteccegg
gggcgegctc
ccgggetctt
ggggectggg

gggaattggc

tctggggccc
cgctgegtgc
ccggttggga

agtgtttgcc

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
ctcctectct
ggggtaaaaa
agcgtgcgcc
aaacccagcg

ctcgectttg

ccggggeatg
ggcgeatggg
agatggggga
cgggggtgcec
gccaatgggg
gcgccatgeg
gctaattgcg
gggcgettge
gcgegegega
ggggettgge

ttttatggta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ataacgcggc
cggcctaagg
ccgaggtgac
tcatgccttc
tcattttggc
ccaccatgat
cagacaccag
accagttgag
gtgacctgga
agatgaacgc
ctcagagcct
tggcagtcat
gacggtccat
cgggaaagct
gcccatcctg
ctcactgccc
acaaggaaac
tcacttgcac
tctgcctgga
acgaccccca
aggagttgca
gggcagagga
ctggcctect
gctgtggcett

cggtgtttga

cggcccggcet
actcggcgcg
tatagccttc
ttctttttcc
aaagaattcg
tgtgtttgtc
catcttccaa
agtgatcttc
ccaacagtcc
cactggtgga
gaccagagtg
tctgcacact
ctacaactcc
cagagtgcag
ctgggatgat
tggaacctcg
ctcggtggcc
tgatgttcgc
ctgcttccac
actgggctac
ccacttccgg
atgtgtcctc
gccggaacct
cgccttcectgt

agcctcaggg

tcctttgtcc
ccggaagtgg
ttttgtgtct
tacagctcct
gcttgatcga
cggttcaact
ctgaaggaag
gctggaaagg
attgtgcaca
gatgacccca
gacctcagct
gacagccgca
ttctatgtgt
tgcagcactt
gtcctgatcc
gccgagttct
cttcacctca
tctccggtgce
ctgtactgtg
tccttgectt

atcctgggag

caaatggggsg
gaccagcgga
cgggagtgca

accaccacac

ccaatctggg
ccagggcegsc
tgatagttcg
gggcaacgtg
agccgtctca
cctcccatgg
tggtggccaa
aactgagaaa
ttgtccagceg
ggaatgcagc
cctctgtcect
aggattcccc
actgcaaggg
gcagacaagc
ccaaccggat
tcttcaaatg
ttgccaccaa
tggtgttcca
tgaccagact
gtgtggctgg
aggaacagta
gagtgctgtg
aggtcacttg
aggaggccta

aagcctacag

cgecgegeegg
agcggectgcet
ccagcctctg
ctggttattg
ggggaattca
tttcccggtg
gcgtcagggg
cgactggact
gccttggegg
tgggggctgt

cccgggagac

ccctgegggt
accctgccag
caccctgacc
gtcaggggaa
tggagcccac
ctcccgcaac
gtgcaactcc
gaatgacagg
ctgccccaac
caacagatac
cccccggect
cgagggtgga

ccacgaagga

agtggatgag

cgccccctgg
cttggeggcec
ctaaccatgt
tgctgtctca
aagcaagccg
gaagtggact
gtcccggcag
gtgcagaact
aaaggtcaag
gaacgggaac
tccgtgggac
tcaccagctg
agggtgcagc
ctgacccagg
tgccaaagcc
cccacctcgg
atcacctgta
cgacacgtga
cagtttgtcc
tccctgatca
cagcagtacg
ggttgtggag
aacggcctgg

gaatgctccg

agggcagegsg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



agcaggcccg
ctaggtgcca
cacagtgccg
gggaccactg
tttgtcaacg
ctgctttaat
cttacaaggc
ctggtctgtg
atcagcgcat
ccgecttgttt
tactctcccg
tgcgcgggac
gcggectget
ggatctccct
cctgtgttcc
tggacataga
tggacgctgg
tccectectt
gttgtttgcc
tcctaataaa
ggtgggstese
gatgcggtgg
tacccaggct

caagcaattc

<210> 45

ctgggaagcg
tgtgcctgtg
ccttgaatgg
gtttgatgtg
aattgtgggt
gcctttatat
ctttctcagt
ccaagtgttt
gcgtggaacc
tgctcgcagc
caagcactca
gtccttctgc
gccggectctg
ttgggccgcc
gcgtcctact
tccctataaa
agcctcggta
gcaccggcecc
cctcccccgt
atgaggaaat
ggcaggacag
gctctatggg
ggagtgcagt

tcctgcctca

gcctccaagg
gaaaagaatg
tgctggaact
tgataatgga
cttttggggt
gcatgtatac
aaacagtata
gctgacgcaa
tttgtgtctc
tggactggag
ccgtttccgc
tacgtccctt
cggcctcttc
tccccgecca
tttcaagcct
gaatttggtt
gccgttcectc
ttcctggtct
gccttecttg
tgcatcgcat
caaggggeag
tacccaggtg
ggcacatttc

gcctcccaat

agactatcaa
gaggctgcat
gtggctgcega
ttcctgtaaa
ttgctgcccc
aagcaaaaca
tgacccttta
cccccactgg
ctctgccgat
caaacctcat
ggctgctcgc
cggccctcaa
cgcctcttceg
tgtatctttt
ccaagctgtg
catcttatca
ctgcccgcetg
ttgaataaat
accctggaag
tgtctgagta
gattgggaat
ctgaagaatt
tgctcactgc

cag

gaaaaccacc
gcacatgaag
gtggaacaga
caggcctatt
ttttacgcaa
ggcttttact
cccecgttget

ttggggcttg

ccatactgcg
cgggaccgac
ctgtgttgcc
tccagcggac
ccttcgecct
tcacctgtgc
ccttgggegs
gttgttgaat
ggcctcccaa
tcattgcttg
gtgccactcc
ggtgtcattc
acaatagcag
gacccggttc

aacctcctcc

aagccatgcc
tgcccccagce
gtgtgtatgg
gattggaaag
tgtggatatc
ttctcgccaa
cggcaacggc
gccataggcc
gaactcctag
aattctgtcg
acctggattc
cttccttccc
cagacgagtc
cttgtttttg
ctttggggca
tttcttectt
cgggccctcc
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
ctcctggggt

tccctgggtt

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4173



<211>
<212>
<213>

4172
DNA

<220>
<223>

<400> 45
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
tgaggcgessg
cccccattcec
gaggcgegtg
gcgegegeca
aaactcccct
accacgcgag
actcagcgct
agctgtgctc
gaccccctgc
ccggttcaac
actgaaggaa
cgctggaaag
cattgtgcac
agatgacccc

ggacctcagc

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccactgcaga
tgggggtgcc
ccaaattgcg
cgcactgcca
ccgccgectc
tcccggcecac
gcgcgagata
gcctcagtct
ctgggcaccg
cccaagtcgc
tcctcccatg
gtggtggcca
gaactgagaa
attgtccagc
aggaatgcag

tcctetgtcc

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gggcectgeg
tacctgacga
catcccctat
gcttcagcac
agcactgaag
cttggtcgcg
gggggecacy
gcggtgggcea
cgcagtccgc
aggggaattc
gtttcccggt
agcgtcaggg
acgactggac
ggccttggeg

ctgggggctg

tcccgggaga

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
tatgagtgca
ccgaccccga
cagagaggss
cgcggacagt
gcgcgctgac
tccgcgecgce
ggcgegacca
gcggaggagt
ccccgeggcet
aaagcaagcc
ggaagtggac
ggtcccggca
tgtgcagaac
gaaaggtcaa
tgaacgggaa

ctccgtggga

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
agtgggtttt
cccactggac
gaggggaaac
gccttcgcecc
gtcactcgcc
cgceggecca
tctgcgetgce
cgtgtcgtgc
cctggccaga
gccaccatga
tcagacacca
gaccagttga
tgtgacctgg
gagatgaacg
cctcagagcc

ctggcagtca

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
aggaccagga
aagcacccaa
aggatgcggc
ccgectggeg
ggtcccccgc
gccggaccgce
ggegeegeesg
ctgagagcgc
ccacccctag
ttgtgtttgt
gcatcttcca
gagtgatctt
accaacagtc
ccactggtgg
tgaccagagt

ttctgcacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tgacagccgc
cttctatgtg
gtgcagcact
tgtcctgatc
ggccgagttc
ccttcacctc
ctctccggtg
cctgtactgt
ctccttgect
gatcctggga
ccaaatgggg
tgaccagcgg
tcgggagtgc
gaccaccaca
ggcctccaag
ggaaaagaat
gtgctggaac
gtgataatgg
tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgctttc

ctggacaggg

gtcctttccg

aaggattccc
tactgcaagg
tgcagacaag
cccaaccgga
ttcttcaaat
attgccacca
ctggtgttcc
gtgaccagac
tgtgtggetg
gaggaacagt
ggagtgctgt
aaggtcactt
aaggaggcct
caagcctaca
gagactatca
ggaggctgca
tgtggctgeg
attcctgtta
tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctccecta
gctcggectgt

cggctgctcg

cccctgeggg
gaccctgcca
ccaccctgac
tgtcagggga
gtggagccca
actcccgcaa
agtgcaactc
tgaatgacag
gctgccccaa
acaacagata
gcceceggec
gcgagggtesg
accacgaagg
gagtggatga
agaaaaccac
tgcacatgaa
agtggaacag
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggc
tgggcactga

cctgtgttgc

ttcaccagct
gagggtgcag
cctgacccag
atgccaaagc
ccccacctcg
catcacctgt
ccgacacgtg
gcagtttgtc
ctccctgatc
ccagcagtac
tggttgtgga
aaacggcctg
agaatgctcc
gagggcagesg
caagccatgc
gtgcccccag
agtgtgtatg
ggattacaaa
atgtggatac
tttctcctcc
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg

cacctggatt

ggacggtcca
ccgggaaagc
ggcccatcct
cctcactgcc
gacaaggaaa
atcacttgca
atctgcctgg
cacgaccccc
aaggagttgc
ggggcagags
gctggcectcc
ggctgtggcet
gcggtgtttg
gagcaggccc
cctaggtgcc
ccacagtgcc
ggggaccact
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgectgec
gtgttgtcgg

ctgcgecggga

tctacaactc
tcagagtgca
gctgggatga
ctggaacctc
cctcggtggc
ctgatgttcg
actgcttcca
aactgggcta
accacttccg
aatgtgtcct
tgccggaacc
tcgeccttctg
aagcctcagg
gctgggaagc
atgtgcctgt
gccttgaatg
ggtttgatgt
gattgactgg
tgcctttgta
cctggttgcet
gcactgtgtt
tttccgggac
ttgcccgctg
ggaagctgac

cgtccttctg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



ctacgtccct
gcggectcett
ctcccecgcecc
ttttcaagcc
agaatttggt
agccgttcct
cttcctggtc
agtgcctctc
attaagttgc
ggtggtatgg
ctggagtgca
tctecctgect
atttttatat
agccatggta
agactatact
ccttattcct
tttttactta
aaatcttcag
ttgaaaacat
acttaaaaag
caatatgtta
ttttaaaaaa

gtggggcctt

aggcagagct

<210> 46

tcggccctca
ccgectcttc
atgtatcttt
tccaagctgt
tcatcttatc
cctgececcgcet
tttgaataaa
ctggccctgg
atcattttgt
agcaagggsc
gtggcacatt
cagcctccca
ctttagtaga
aaatgtaact
gaaagcttgg
atgtaaataa
caatgtattt
caaatactac
agggtctggg
tcttttagag
cttaggtata
cattctgtgt
gtagtcccag

tgcagtgagc

atccagcgga
gccttcgecc
ttcacctgtg
gccttgggeg
agttgttgaa
gggcctccca
ttcattgcct
aagttgccac
ctgactaggt
ccaagttggg
tctgctcact
agtagctgtg
gacgggagtc
atttaaggct
tgaatcacaa
ctgaaatctt
taagtttgtc
cttagattat
gaaaaaggga
gccagctcac
aatcaaggat
aaggtattta
ctacttggga

ccactgcatc

ccttecttcec
tcagacgagt
ccttgttttt
gctttggggc
ttttcttcct
acgggccctc
gccegggtgg
tccagtgccc
gtccttctat
aagaaacctg
gcaacctcct
attataggtg
tcaccatgtt
gctttaaatt
ttaagtacct
tgtttttctt
actctaaatg
gaccccaaaa
tttaaaataa
caacattcag
tcatgtaatt
taaagctctc
ggctgaggca

ag

cgecggectge
cggatctccc
gcctgtgttc
atggacatag
ttggacgctg
ctccecctcect
catccctgtg
accagccttg
aatattatgg
tagggcctgc
cctccctggg
cacaccacca
ggccaggcta
agactaatag
caaagaacta
cctaaaaggg
gttatgagca
cacatttact
gaagaaaaag
aacacccagt
ttgtcattcc
ttctaaaaat

ggaggatttc

tgccggetct
tttgggccgc
cgecgtcctac
atccctataa
gagcctcggt
tgcaccggcc
acccctcccc
tcctaataaa
ggtggaggss
gttacccagg
ttcaagcaat
agcctggcta
gtctctggca
cagagtggtc
ttcttgtttg
gtcatgttga
agtttaagaa
tatgattatg
aagacttggg
ctgtgttgca
ttgcgtgata
acaaaaattt

ttgaactggg

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4172



<211>
<212>
<213>

4166
DNA

<220>
<223>

<400> 46
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gggtccatca
tattgtgtgc
tgttggggag
ggacctggat
gcccecgggcet
tggtccctag
aactcctccc
gaagtggtgg
aaggaactga
cacattgtcc
cccaggaatg
agctcctctg
cgcaaggatt
gtgtactgca

acttgcagac

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccaacttgtg
ccccaggggt
ggtatggtca
gcagttaccg
gctgacgaag
cgtcagtcaa
gttcggggaa
atggtttccc
ccaagcgtca
gaaacgactg
agcggecttg
cagctggggs
tcctcceggg
cccccecctge
agggaccctg

aagccaccct

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gacaaagttt
gctgggtcca
gggcgtccga
gggcaacges
gctcgegagg
accggttctc
ttcaaagcaa
ggtggaagtg
gggggtcccg
gactgtgcag
gcggaaaggt
ctgtgaacgg
agactccgtg
gggttcacca
ccagagggtsg

gaccctgacc

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
gctctattcc
tcccaccccc
gagcaggttt
aacagggcgt
ctgtgagcag
tgtttgcact
gccgecacca
gactcagaca
gcagaccagt
aactgtgacc
caagagatga
gaacctcaga
ggactggcag
gctggacggt
cagccgggaa

cagggcccat

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
acctcctcca
aggcccacac
cgcagtggaa
tttggaggte
ccacagtgcc
cggcagcacg
tgattgtgtt
ccagcatctt
tgagagtgat
tggaccaaca
acgccactgg
gcctgaccag
tcattctgca
ccatctacaa
agctcagagt

cctgectggga

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
ggccctcctt
aggcttgcag
ggcaggcagsg
gttgccatgg
ctgctcagaa
ggcaggcaag
tgtccggttc
ccaactgaag
cttcgctgga
gtccattgtg
tggagatgac
agtggacctc
cactgacagc
ctccttctat
gcagtgcagc

tgatgtcctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



atccccaacc
ttcttcttca
ctcattgcca
gtgctggtgt
tgtgtgacca
ccttgtgtgg
ggagaggaac
gggggagtgc
cggaaggtca
tgcaaggagg
acacaagcct
aaggagacta
aatggaggct
aactgtggct
tggattcctg
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttcccectcc
ggggctegge
ccgecggetge
ccttcggccc
cttccgectc

cccatgtatc

ggatgtcagg
aatgtggagc
ccaactcccg
tccagtgcaa
gactgaatga
ctggctgccc
agtacaacag
tgtgcccccg
cttgcgaggs
cctaccacga
acagagtgga
tcaagaaaac
gcatgcacat
gcgagtggaa
ttaatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggs
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc
ttcgccttcg

tttttcacct

ggaatgccaa
ccaccccacc
caacatcacc
ctcccgacac
caggcagttt
caactccctg
ataccagcag
gcctggttgt
tggaaacggc
aggagaatgc
tgagagggca
caccaagcca
gaagtgcccc
cagagtgtgt
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
ccctcagacg

gtgccttgtt

agccctcact
tcggacaagg
tgtatcactt
gtgatctgcc
gtccacgacc

atcaaggagt

tacggggcag
ggagctggcec
ctgggctgtg
tccgecggtgt
gcggageags
tgccctaggt
cagccacagt
atgggggacc
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgect
gtggtgttgt
attctgcgcg
tccecgeggcec
agtcggatct

tttgcctgtg

gccctggaac
aaacctcggt
gcactgatgt
tggactgctt
cccaactggg
tgcaccactt
aggaatgtgt
tcctgeccgga
gcttcgectt
ttgaagcctc
cccgectggga
gccatgtgcc
gccgecttga
actggtttga
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tccttteccgg
gccttgeccg
cggggaagct
ggacgtcctt
tgctgeccggce
ccctttgggc

ttccgcgtcc

ctcggccgag
ggcccttcac
tcgctctccg
ccacctgtac
ctactccttg
ccggatcctg
cctccaaatg
acctgaccag
ctgtcgggag
agggaccacc
agcggcectcc
tgtggaaaag
atggtgctgg
tgtgtgataa
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc
tctgcggect
cgcctccccg

tacttttcaa

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



gcctccaagc
ggttcatctt
gacccctccc
gtcctaataa
ggetggaggsg
cgttacccag
gttcaagcaa
aagcctggct
agtctctggc
gcagagtggt
attcttgttt
ggtcatgttg
aagtttaaga
ttatgattat
gaagacttgg
tctgtgttgce
cttgcgtgat
tacaaaaatt
cttgaactgg
agaactcctc
actgaaagga
ttgccttcaa
agaaggaact

aaataagttt

<210> 47

tgtgeccttgg
atcagttgtt
cagtgcctct

aattaagttg

gggtggtatg
gctggagtgce
ttctcctgcec
aatttttata
aagccatggt
cagactatac
gccttattcc
atttttactt
aaaatcttca
gttgaaaaca
gacttaaaaa
acaatatgtt

attttaaaaa

tgtggggcect
gaggcagagc
tcaaaaaaaa
ctagaaaaac
ctgcttccca
ccacagtact

gttcgagaag

gcggetttgg

gaattttctt
cctggecectg
catcattttg
gagcaagges
agtggcacat
tcagcctccc
tctttagtag
aaaatgtaac
tgaaagcttg
tatgtaaata
acaatgtatt
gcaaatacta
tagggtctgg
gtcttttaga
acttaggtat
acattctgtg
tgtagtccca
ttgcagtgag
aaaaaaaaaa
tacactacaa
acttgttttc
tagcgttggt

cttcag

ggcatggaca
cctttggacc
gaagttgcca
tctgactagg
cccaagttgg
ttctgctcac
aagtagctgt
agacgggagt
tatttaaggc
gtgaatcaca
actgaaatct
ttaagtttgt
ccttagatta
ggaaaaaggsg
ggccagctca
aaatcaagga
taaggtattt
gctacttggg
cccactgcac
gaaagaaaga
agatacagaa
ctcttccaat

cacatagtag

tagatcccta
tgcccgggtg
ctccagtgcc
tgtccttcta
gaagaaacct
tgcaacctcc
gattataggt
ctcaccatgt
tgctttaaat
attaagtacc
ttgtttttct
cactctaaat
tgaccccaaa
atttaaaata
ccaacattca
ttcatgtaat
ataaagctct
aggctgaggc
tccagcctgg
aaaaaaagtg
accaagaaag
ttgattgtgg

gttctcaaat

taaagaattt
gcatccctgt
caccagcctt
taatattatg
gtagggcctg
tcctcecctgg
gcacaccacc
tggccaggct
tagactaata
tcaaagaact
tcctaaaagg
ggttatgagc
acacatttac
agaagaaaaa
gaacacccag
tttgtcattc
cttctaaaaa
aggaggattt
gcaacagagt
gactgtgaaa
caccaaaggt
tttcctctcc

acttgttaat

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4166



<211>
<212>
<213>

<220>
<223>

<400> 47
ctctgggctc

ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagaggc
ccgeggeegs
tcactctctt
actcttcgcg
ccgccaccga

gcgtctaacc

cggtcggggt
agacggcgga
ctccctctca
ggatttgata
tgcctttctc

gattgtgttt

4155
DNA
Artificial Sequence

tggagacgac
acgtcaataa
tgggtggagt
agtccgcccc
atgaccttac
atggtgatgc
tttccaagtc
gactttccaa
cggtgggags
catccacgct
gaacggtgca
ccgcatcgct
gtctttccag
gggacctgag
agtcacagtc
tgtttctggc
tggtcgaggt
aaagcgggca
ttcacctggc
tccacaggtg

gtccggttca

ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
ttggaacgcg
gtctgcgagg
tactcttgga
cgagtccgca
gcaaggtagg
ggaggtgctg
gaggtgtggc
ttacttctgc
ccgatctggc
tccactccca

actcctccca

tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacaccaat
tgacgtcaat
taaccccgcc
cagagctcgt
ccatagtgga
gattccccgt
gccagctgtt
tcggaaaccc
tcgaccggat
ctgagcaccg
ctgatgatgt
aggcttgaga
gctaagattg
catacacttg
ggtccaagtt

tggtttcccg

Made in Lab - AAV expression cassette construct

ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccgttgacgc
ttagtgaacc
caccgggacc
gccaagagtg
gggctcgegg
gtcggcctcc
cggaaaacct
tggcgggcgs
aattaaagta
tccagctgtt
tcagtttcca
agtgacaatg
taaacgccgc

gtggaagtgg

ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggegg
gtcagatcgc
gatccagcct
actcagatcc
ttgaggacaa
gaacggtact
ctcgagaaag
cagcgggtgs
ggcggtcttg
ggggtgagta
aaaacgagga
acatccactt
cacccaccat

actcagacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



cagcatcttc
gagagtgatc
ggaccaacag
cgccactggt
cctgaccaga
cattctgcac
catctacaac
gctcagagtg
ctgctgggat
ccctggaacc
aacctcggtg
cactgatgtt
ggactgcttc
ccaactgggc
gcaccacttc
ggaatgtgtc
cctgccggaa
cttcgecttc
tgaagcctca
ccgctgggaa
ccatgtgcct
ccgccttgaa
ctggtttgat
atatttgttc

ggggcaatca

caactgaagg
ttcgctggaa
tccattgtgc
ggagatgacc
gtggacctca
actgacagcc
tccttctatg
cagtgcagca
gatgtcctga
tcggccgagt
gcccttcacc
cgctctccgg
cacctgtact
tactccttgc
cggatcctgg
ctccaaatgg
cctgaccagc
tgtcgggagt
gggaccacca
gcggectcca
gtggaaaaga
tggtgctgga
gtgtgataat
tgtttttctt

tttacatttt

aagtggtggc
aggaactgag
acattgtcca
ccaggaatgc
gctcctctgt
gcaaggattc
tgtactgcaa
cttgcagaca
tccccaaccg
tcttcttcaa
tcattgccac
tgctggtgtt
gtgtgaccag
cttgtgtggc
gagaggaaca
ggggagtgct
ggaaggtcac
gcaaggagec
cacaagccta
aggagactat
atggaggctg
actgtggctg
ggactaatta
gatttgggta

tagggatatg

caagcgtcag
aaacgactgg
gcggecttgg

agctggggsc

cctccecggga
cccccctgeg
gggaccctgc
agccaccctg
gatgtcaggg
atgtggagcc
caactcccgc
ccagtgcaac
actgaatgac
tggctgcccc
gtacaacaga
gtgcccccgg
ttgcgagggt
ctaccacgaa
cagagtggat
caagaaaacc
catgcacatg
cgagtggaac
aattcgagca
tacatttaaa

taattactag

ggggtcccgg
actgtgcaga
cggaaaggtc
tgtgaacggg
gactccgtgg
ggttcaccag
cagagggtgc
accctgaccc
gaatgccaaa
caccccacct
aacatcacct
tcccgacacg
aggcagtttg
aactccctga
taccagcagt
cctggttgtg
ggaaacggcc
ggagaatgct
gagagggcag
accaagccat
aagtgccccc
agagtgtgta
tcttaccgcc
tgttaataaa

ttcaggtgta

cagaccagtt
actgtgacct
aagagatgaa
aacctcagag
gactggcagt
ctggacggtc
agccgggaaa
agggcccatc
gccctcactg
cggacaagga
gtatcacttg
tgatctgcct
tccacgaccc
tcaaggagtt
acggggcaga
gagctggcect
tgggctgtgg
ccgeggtgtt
cggagcaggc
gccctaggtg
agccacagtg
tgggggacca
atttattccc
acaaaatggt

ttgccacaag

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



acaaacatgt
attacaaaat
gtggatatgc
tctcctectt
gtcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
ccctccccag
ctaataaaat
tggagggess
tacccaggct
caagcaattc
cctggctaat
ctctggcaag
gagtggtcag
cttgtttgcc
catgttgatt
tttaagaaaa
tgattatgtt
gacttgggac
gtgttgcaca
gcgtgatatt

aaaaatttgt

<210> 48

taagaaactt
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcaactcctt
cgecctgectt
gttgtcggesg
tgcctctect
taagttgcat
tggtatggag
ggagtgcagt
tcctgcctca
ttttatatct
ccatggtaaa
actatactga
ttattcctat
tttacttaca
atcttcagca
gaaaacatag
ttaaaaagtc
atatgttact
ttaaaaaaca

gtcag

tcccgttatt
ttgactgata
cctctgtatc
tggttgectgt
tctgtgtttg
tctgggactt
gcccgetget
aagggccttt
ggccctggaa
cattttgtct
caaggggccc
ggcacatttc
gcctcccaag
ttagtagaga
atgtaactat
aagcttggtg
gtaaataact
atgtatttta
aatactacct
ggtctgggga
ttttagaggc
taggtataaa

ttctgtgtaa

tacgctctgt
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgectttccc
ggacagggsc
aattagctgc
gttgccactc
gactaggtgt
aagttgggaa
tgctcactgc
tagctgtgat
cgggagtctc
ttaaggctgc
aatcacaatt
gaaatctttg
agtttgtcac
tagattatga
aaaagggatt
cagctcacca
tcaaggattc

ggtatttata

tcctgttaat
tgttgctcct
ttcccgtacg
ggagttgtgg
ccccactggc
cctcccgatc
taggttgctg
ccgggtggcea
cagtgcccac
ccttctataa
gaaacctgta
aacctcctcc
tataggtgca
accatgttgg
tttaaattag
aagtacctca
tttttcttcc
tctaaatggt
ccccaaaaca
taaaataaga
acattcagaa
atgtaatttt

aagctctctt

caacctctgg
tttacgctgt
gctttcgttt

cccgttgtcc

tggggcattg

gccacggceag

ggcactgata
tccctgtgac
cagccttgtc
tattatgggg
gggectgegt
tccctgggtt
caccaccaag
ccaggctagt
actaatagca
aagaactatt
taaaaggggt
tatgagcaag
catttactta
agaaaaagaa
cacccagtct
gtcattcctt

ctaaaaatac

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4155



<211>
<212>
<213>

4166
DNA

<220>
<223>

<400> 48
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
tcctcaatct
aatgctgcac
gttccgaaag
gcgegacgeg
ccgatccgcec
cggeegegsc
gcggaaccgsg
caccccacgc
gctctcgggg
atcgcacggt
cgtgecgegcet
cgtgecgegcet
gccacttcct
cccggtcgcet

gcctggcettc

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccagcccagc
cgctctcget
tgtgcggcga
ttgcctttta
ccaccaccgc
gcccgtccac
ccttcgcccg
accgccgtgg
cagttcgcag
cgggggcraac
gggcgeegecsy
ggtcctttgg
gggactcaat
gcccgagecg
gtttgaaccg

ctgccgegceg

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
accccaaggc
cttttttttt
agccggtgag
tggctcgagc
cgagtccgcg
acccgecgcec
tgcagagccg
gg88cecees
gcgegaggec
cggcggggtc
tagcccccgt
gcgctaactg
ggcgctaatc
ctggcgcccg
ggcggagecsy

ccgeggggac

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
ggccaacgcc
ttcgcaaaag
tgagcggcgc
ggcegegecesg
tccgeeegeg
aggtaagccc
ccgtctgggc
agaagcccct
gcgetegggce
tttgtctgag
caggcccggt
cgtgcgegcet
gcgegtgegt
agggtgtggc
gggctggegce

gcctccgacc

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
aaaactctcc
gagggeagag
ggggccaatc
gcgccctata
agcacagagc
ggccagccga
cgcagegess
gggccteccegg
gggcgegctc
ccgggetctt
ggggectggg

gggaattggc

tctggggccc
cgctgegtgc
ccggttggga

agtgtttgcc

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
ctcctectct
ggggtaaaaa
agcgtgcgcc
aaacccagcg

ctcgectttg

ccggggeatg
ggcgeatggg
agatggggga
cgggggtgcec
gccaatgggg
gcgccatgeg
gctaattgcg
gggcgettge
gcgegegega
ggggettgge

ttttatggta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ataacgcggc
cggcctaagg
ccgaggtgac
tcatgccttc
tcattttggc
ccaccatgat
cagacaccag
accagttgag
gtgacctgga
agatgaacgc
ctcagagcct
tggcagtcat
gacggtccat
cgggaaagct
gcccatcctg
ctcactgccc
acaaggaaac
tcacttgcac
tctgcctgga
acgaccccca
aggagttgca
gggcagagga
ctggcctect
gctgtggcett

cggtgtttga

cggcccggcet
actcggcgcg
tatagccttc
ttctttttcc
aaagaattcg
tgtgtttgtc
catcttccaa
agtgatcttc
ccaacagtcc
cactggtgga
gaccagagtg
tctgcacact
ctacaactcc
cagagtgcag
ctgggatgat
tggaacctcg
ctcggtggcc
tgatgttcgc
ctgcttccac
actgggctac
ccacttccgg
atgtgtcctc
gccggaacct
cgccttcectgt

agcctcaggg

tcctttgtcc
ccggaagtgg
ttttgtgtct
tacagctcct
gcttgatcga
cggttcaact
ctgaaggaag
gctggaaagg
attgtgcaca
gatgacccca
gacctcagct
gacagccgca
ttctatgtgt
tgcagcactt
gtcctgatcc
gccgagttct
cttcacctca
tctccggtgce
ctgtactgtg
tccttgectt

atcctgggag

caaatggggsg
gaccagcgga
cgggagtgca

accaccacac

ccaatctggg
ccagggcegsc
tgatagttcg
gggcaacgtg
agccgtctca
cctcccatgg
tggtggccaa
aactgagaaa
ttgtccagceg
ggaatgcagc
cctctgtcect
aggattcccc
actgcaaggg
gcagacaagc
ccaaccggat
tcttcaaatg
ttgccaccaa
tggtgttcca
tgaccagact
gtgtggctgg
aggaacagta
gagtgctgtg
aggtcacttg
aggaggccta

aagcctacag

cgecgegeegg
agcggectgcet
ccagcctctg
ctggttattg
ggggaattca
tttcccggtg
gcgtcagggg
cgactggact
gccttggegg
tgggggctgt

cccgggagac

ccctgegggt
accctgccag
caccctgacc
gtcaggggaa
tggagcccac
ctcccgcaac
gtgcaactcc
gaatgacagg
ctgccccaac
caacagatac
cccccggect
cgagggtgga

ccacgaagga

agtggatgag

cgccccctgg
cttggeggcec
ctaaccatgt
tgctgtctca
aagcaagccg
gaagtggact
gtcccggcag
gtgcagaact
aaaggtcaag
gaacgggaac
tccgtgggac
tcaccagctg
agggtgcagc
ctgacccagg
tgccaaagcc
cccacctcgg
atcacctgta
cgacacgtga
cagtttgtcc
tccctgatca
cagcagtacg
ggttgtggag
aacggcctgg

gaatgctccg

agggcagegsg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



agcaggcccg
ctaggtgcca
cacagtgccg
gggaccactg
ccagtgcctc

aaattaagtt

ggggtggtat
ggctggagtg
attctcctgc
taatttttat
caagccatgg
tcagactata
tgccttattc
gatttttact
aaaaatcttc
tgttgaaaac
ggacttaaaa
cacaatatgt

tattttaaaa

ttgtggggcc
ggaggcagag
ctcaaaaaaa
actagaaaaa

actgcttccc

<210> 49

ctgggaagcg
tgtgcctgtg
ccttgaatgg
gtttgatgtg
tcctggecect
gcatcatttt
ggagcaaggs
cagtggcaca
ctcagcctcc
atctttagta
taaaatgtaa
ctgaaagctt
ctatgtaaat
tacaatgtat
agcaaatact
atagggtctg
agtcttttag
tacttaggta
aacattctgt
ttgtagtccc
cttgcagtga
aaaaaaaaaa
ctacactaca

aacttgtttt

gcctccaagg
gaaaagaatg
tgctggaact
tgataatgga
ggaagttgcc
gtctgactag
gcccaagttg
tttctgctca
caagtagctg
gagacgggasg
ctatttaagg
ggtgaatcac
aactgaaatc
tttaagtttg
accttagatt
gggaaaaagg
aggccagctc
taaatcaagg
gtaaggtatt
agctacttgg
gcccactgcea
agaaagaaag
aagatacaga

cctcag

agactatcaa
gaggctgcat
gtggctgcega
ctgcccgggt
actccagtgc
gtgtccttct
ggaagaaacc
ctgcaacctc
tgattatagg
tctcaccatg
ctgctttaaa
aattaagtac
tttgtttttc
tcactctaaa
atgaccccaa
gatttaaaat
accaacattc
attcatgtaa
tataaagctc
gaggctgagg
ctccagcctg
aaaaaaaagt

aacCCaagaaa

gaaaaccacc
gcacatgaag
gtggaacaga
ggcatccctg
ccaccagcct
ataatattat
tgtagggcct
ctcctccectg
tgcacaccac
ttggccaggc
ttagactaat
ctcaaagaac
ttcctaaaag
tggttatgag
aacacattta
aagaagaaaa
agaacaccca
ttttgtcatt
tcttctaaaa
caggaggatt
ggcaacagag
ggactgtgaa

gcaccaaagg

aagccatgcc
tgcccccagce
gtgtgtatgg
tgacccctcc
tgtcctaata
ggggtggage
gcgttaccca
ggttcaagca
caagcctggc
tagtctctgg
agcagagtgg
tattcttgtt
gggtcatgtt
caagtttaag
cttatgatta
agaagacttg
gtctgtgttg
ccttgegtga
atacaaaaat
tcttgaactg
tagaactcct
aactgaaagg

tttgccttca

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4166



<211>
<212>
<213>

<220>
<223>

<400> 49
ctctgggctc

ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagaggc
ccgeggeegs
tcactctctt
actcttcgcg
ccgccaccga

gcgtctaacc

cggtcggggt
agacggcgga
ctccctctca
ggatttgata
tgcctttctc

gattgtgttt

4166
DNA
Artificial Sequence

tggagacgac
acgtcaataa
tgggtggagt
agtccgcccc
atgaccttac
atggtgatgc
tttccaagtc
gactttccaa
cggtgggags
catccacgct
gaacggtgca
ccgcatcgct
gtctttccag
gggacctgag
agtcacagtc
tgtttctggc
tggtcgaggt
aaagcgggca
ttcacctggc
tccacaggtg

gtccggttca

ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
ttggaacgcg
gtctgcgagg
tactcttgga
cgagtccgca
gcaaggtagg
ggaggtgctg
gaggtgtggc
ttacttctgc
ccgatctggc
tccactccca

actcctccca

tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacaccaat
tgacgtcaat
taaccccgcc
cagagctcgt
ccatagtgga
gattccccgt
gccagctgtt
tcggaaaccc
tcgaccggat
ctgagcaccg
ctgatgatgt
aggcttgaga
gctaagattg
catacacttg
ggtccaagtt

tggtttcccg

Made in Lab - AAV expression cassette construct

ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccgttgacgc
ttagtgaacc
caccgggacc
gccaagagtg
gggctcgegg
gtcggcctcc
cggaaaacct
tggcgggcgs
aattaaagta
tccagctgtt
tcagtttcca
agtgacaatg
taaacgccgc

gtggaagtgg

ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggegg
gtcagatcgc
gatccagcct
actcagatcc
ttgaggacaa
gaacggtact
ctcgagaaag
cagcgggtgs
ggcggtcttg
ggggtgagta
aaaacgagga
acatccactt
cacccaccat

actcagacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



cagcatcttc
gagagtgatc
ggaccaacag
cgccactggt
cctgaccaga
cattctgcac
catctacaac
gctcagagtg
ctgctgggat
ccctggaacc
aacctcggtg
cactgatgtt
ggactgcttc
ccaactgggc
gcaccacttc
ggaatgtgtc
cctgccggaa
cttcgecttc
tgaagcctca
ccgctgggaa
ccatgtgcct
ccgccttgaa
ctggtttgat
acgaattgtg

aatgccttta

caactgaagg
ttcgctggaa
tccattgtgc
ggagatgacc
gtggacctca
actgacagcc
tccttctatg
cagtgcagca
gatgtcctga
tcggccgagt
gcccttcacc
cgctctccgg
cacctgtact
tactccttgc
cggatcctgg
ctccaaatgg
cctgaccagc
tgtcgggagt
gggaccacca
gcggectcca
gtggaaaaga
tggtgctgga
gtgtgataat
ggtcttttgg

tatgcatgta

aagtggtggc
aggaactgag
acattgtcca
ccaggaatgc
gctcctctgt
gcaaggattc
tgtactgcaa
cttgcagaca
tccccaaccg
tcttcttcaa
tcattgccac
tgctggtgtt
gtgtgaccag
cttgtgtggc
gagaggaaca
ggggagtgct
ggaaggtcac
gcaaggagec
cacaagccta
aggagactat
atggaggctg
actgtggctg
ggattcctgt
ggtttgctgc

tacaagcaaa

caagcgtcag
aaacgactgg
gcggecttgg

agctggggsc

cctccecggga
cccccctgeg
gggaccctgc
agccaccctg
gatgtcaggg
atgtggagcc
caactcccgc
ccagtgcaac
actgaatgac
tggctgcccc
gtacaacaga
gtgcccccgg
ttgcgagggt
ctaccacgaa
cagagtggat
caagaaaacc
catgcacatg
cgagtggaac
aaacaggcct
cccttttacg

acaggctttt

ggggtcccgg
actgtgcaga
cggaaaggtc
tgtgaacggg
gactccgtgg
ggttcaccag
cagagggtgc
accctgaccc
gaatgccaaa
caccccacct
aacatcacct
tcccgacacg
aggcagtttg
aactccctga
taccagcagt
cctggttgtg
ggaaacggcc
ggagaatgct
gagagggcag
accaagccat
aagtgccccc
agagtgtgta
attgattgga
caatgtggat

actttctcgc

cagaccagtt
actgtgacct
aagagatgaa
aacctcagag
gactggcagt
ctggacggtc
agccgggaaa
agggcccatc
gccctcactg
cggacaagga
gtatcacttg
tgatctgcct
tccacgaccc
tcaaggagtt
acggggcaga
gagctggcect
tgggctgtgg
ccgeggtgtt
cggagcaggc
gccctaggtg
agccacagtg
tgggggacca
aagtttgtca
atcctgcttt

caacttacaa

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



ggcctttctc
gtgccaagtg
catgcgtgga
ttttgctcgce
ccgcaagcac
gacgtccttc
gctgeccggct
cctttgggcec
tccgecgtect
agatccctat
tggagcctcg
cttgcaccgg
gcccctcccc
aaaatgagga
tggggcagga
tgggctctat
gctggagtgc
ttctcctgcec
aatttttata
aagccatggt
cagactatac
gccttattcc
atttttactt

aaaatcttca

<210> 50

agtaaacagt
tttgctgacg
acctttgtgt
agctggactg
tcaccgtttc
tgctacgtcc
ctgcggcectc
gcctccccgc
acttttcaag
aaagaatttg
gtagccgttc
cccttecctgg
cgtgccttcc
aattgcatcg
cagcaaggsgs
gggtacccag
agtggcacat
tcagcctccc
tctttagtag
aaaatgtaac
tgaaagcttg
tatgtaaata
acaatgtatt

gcaaatacta

atatgaccct
caacccccac
ctcctctgcec
gagcaaacct
cgecggetgcet
cttcggccct
ttccgectct
ccatgtatct
cctccaagct
gttcatctta
ctcctgcccg
tctttgaata
ttgaccctgg
cattgtctga
gaggattggg
gtgctgaaga
ttctgctcac
aagtagctgt
agacgggagt
tatttaaggc
gtgaatcaca
actgaaatct
ttaagtttgt

cctcag

ttaccccgtt
tggttgggsc
gatccatact
catcgggacc
cgecctgtgtt
caatccagcg
tcgeccttcgce
ttttcacctg
gtgccttggg
tcagttgttg
ctgggecctcc
aattcattgc
aaggtgccac
gtaggtgtca
aatacaatag
attgacccgg
tgcaacctcc
gattataggt
ctcaccatgt
tgctttaaat
attaagtacc
ttgtttttct

cactctaaat

gctcggcaac
ttggccatag
gcggaactcc
gacaattctg
gccacctgga
gaccttcctt
cctcagacga
tgccttgttt
cggctttggg
aattttcttc
caacgggccc
ttgccagcca
tcccactgtc
ttctattctg
caggcatgct
ttcctcctgg
tcctccctgg
gcacaccacc
tggccaggct
tagactaata
tcaaagaact
tcctaaaagg

ggttatgagc

ggcctggtct
gccatcagceg
tagccgcttg
tcgtactctc
ttctgcgegg
cccgeggect
gtcggatctc
ttgcctgtgt
gcatggacat
ctttggacgc
tccteccectc
tctgttgttt

ctttcctaat

ggsegetgges

ggggatgegg

ggttacccag
gttcaagcaa
aagcctggct
agtctctggc
gcagagtggt
attcttgttt
ggtcatgttg

aagtttaaga

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4166



<211>
<212>
<213>

4166
DNA

<220>
<223>

<400> 50
ctctggagac

ccttccaggc
aattcataca
cactaacgta
tcactgaggt
atcgcccaca
aaggtggcegc
gggtggegga
gtttgccgcc
gggttatggc
tcccgagetg
gttgaggcct
tgtctcgctg
ctttttttct
gtttttgggc
cggggecetge
gctctggtgc
cggtcggcac
tcaaaatgga
agggcctttc

aggcacctcg

gcaacctttg
ggcctccccg
aaaggactcg
gaacccagag
ggagaatagc
gtccccgaga
ggggtaaact
gaaccgtata
agaacacagg
ccttgegtgc
gagccagges

ggcctgggeg

ctttcgataa
ggcaagatag
ccgeggeegg
gagcgcggcc
ctggcctcgc
cagttgcgtg
ggacgeggcesg
cgtcctcagc

attagttctg

Artificial Sequence

gagctaagcc
tcaccacccc
cccctgectt
atcgctgcegt
atgcgtgagg
agttgggess
gggaaagtga
taagtgcagt
taagtgccgt
cttgaattac
cgggeccttgc
ctggggecegce
gtctctagcc
tcttgtaaat
cgacgggsgcc
accgagaatc
gccgecgtgt
agcggaaaga
ctcgggagag
cgtcgcttca

gagcttttgg

agcaatggta
ccccaacccg
ggggaatccc
tcccgccccc
ctccggtgcec
aggggtcggc
tgtcgtgtac
agtcgccgtg
gtgtggttcc
ttccacctgg
gctttaggag
cgcgtgcgaa
atttaaaatt
gegggecagsy
cgtgcgtccc
ggacggggst
atcgccccgc
tggccgcttc
cgggcggsgtsy
tgtgactcca

agtacgtcgt

Made in Lab - AAV expression cassette construct

gagggaagat
ccccgaccgg
agggaccgtc
tcacccgccc
cgtcagtggg
aattgaacgg
tggctccgcec
aacgttcttt
cgecgggecetg
ctccagtacg
ccccttcgec
tctggtggca
tttgatgacg
atctgcacac
agcgcacatg
agtctcaagc
cctgggeggc
ccggececctge
agtcacccac
cggagtaccg

ctttaggttg

tctgcacgtc
agctgagagt
gttaaactcc
gctctcgtca
cagagcgcac
gtgcctagag
tttttcccga
ttcgcaacgg
gcctctttac
tgattcttga
tcgtgcttga
ccttcgegcec
tgctgcgacg
tggtatttcg
ttcggcgagg
tggccggect
aaggctggcc
tccagggggc
acaaaggaaa
ggcgeccgtcc

88888ageEs

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ttttatgcga
cacttgatgt
aagcctcaga
aggggaattc
gtttcccggt
agcgtcaggg
acgactggac
ggccttggeg

ctgggggctg

tcccgggaga
cccctgeggg
gaccctgcca
ccaccctgac
tgtcagggga
gtggagccca
actcccgcaa
agtgcaactc
tgaatgacag
gctgccccaa
acaacagata
gcceceggec
gcgagggtesg
accacgaagg
gagtggatga

dagaaaaccac

tggagtttcc
aattctcctt
cagtggttca
aaagcaagcc
ggaagtggac
ggtcccggca
tgtgcagaac
gaaaggtcaa
tgaacgggaa
ctccgtggga
ttcaccagct
gagggtgcag
cctgacccag
atgccaaagc
ccccacctcg
catcacctgt
ccgacacgtg
gcagtttgtc
ctccctgatc
ccagcagtac
tggttgtgga
aaacggcctg
agaatgctcc
gagggcagesg

caagccatgc

ccacactgag
ggaatttggc
aagttttttt
gccaccatga
tcagacacca
gaccagttga
tgtgacctgg
gagatgaacg
cctcagagcc
ctggcagtca
ggacggtcca
ccgggaaagc
ggcccatcct
cctcactgcc
gacaaggaaa
atcacttgca
atctgcctgg
cacgaccccc
aaggagttgc
ggggcagags
gctggcectcc
ggctgtggcet
gcggtgtttg
gagcaggccc

cctaggtgcc

tgggtggaga
ctttttgagt
cttccatttc
ttgtgtttgt
gcatcttcca
gagtgatctt
accaacagtc
ccactggtgg
tgaccagagt
ttctgcacac
tctacaactc
tcagagtgca
gctgggatga
ctggaacctc
cctcggtggc
ctgatgttcg
actgcttcca
aactgggcta
accacttccg
aatgtgtcct
tgccggaacc
tcgeccttctg
aagcctcagg
gctgggaagc

atgtgcctgt

ctgaagttag
ttggatcttg
aggtgtcgtg
ccggttcaac
actgaaggaa
cgctggaaag
cattgtgcac
agatgacccc
ggacctcagc
tgacagccgc
cttctatgtg
gtgcagcact
tgtcctgatc
ggccgagttc
ccttcacctc
ctctccggtg
cctgtactgt
ctccttgect
gatcctggga
ccaaatgggg
tgaccagcgg
tcgggagtgc
gaccaccaca
ggcctccaag

ggaaaagaat

gccagcttgg
gttcattctc
aacacgtctc
tcctcccatg
gtggtggcca
gaactgagaa
attgtccagc
aggaatgcag
tcctetgtcc
aaggattccc
tactgcaagg
tgcagacaag
cccaaccgga
ttcttcaaat
attgccacca
ctggtgttcc
gtgaccagac
tgtgtggctg
gaggaacagt
ggagtgctgt
aaggtcactt
aaggaggcct
caagcctaca

gagactatca

ggaggctgca

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



tgcacatgaa
agtggaacag
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggc
tgggcactga
cctgtgttgc
atccagcgga
gccttcgecc
ttcacctgtg
gccttgggeg
agttgttgaa
ccttccttga
gcatcgcatt
aaggeeegags
acccaggtgc
gcacatttct
cctcccaagt
tagtagagac
tgtaactatt

agcttggtga

<210> 51

gtgcccccag
agtgtgtatg
ggattacaaa
atgtggatac
tttctcctcc
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg
cacctggatt
ccttecttcec
tcagacgagt
ccttgttttt
gctttggggc
ttttcttcct
ccctggaagg
gtctgagtag
attgggaata
tgaagaattg
gctcactgca
agctgtgatt
gggagtctca
taaggctgct

atcacaatta

ccacagtgcc
ggggaccact
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgectgec
gtgttgtcgg
ctgcgecggga
cgecggectge
cggatctccc
gcctgtgttc
atggacatag
ttggacttgc
tgccactccc
gtgtcattct
caatagcagg
acccggttcc
acctcctcect
ataggtgcac
ccatgttggc
ttaaattaga

agtcag

gccttgaatg
ggtttgatgt
gattgactgg
tgcctttgta
cctggttgcet
gcactgtgtt
tttccgggac
ttgcccgctg
ggaagctgac
cgtccttctg
tgccggetct
tttgggccgc
cgecgtcctac
atccctataa
cagccatctg

actgtccttt

attctggegg

catgctgggg

tcctggggtt
ccctgggttc
accaccaagc
caggctagtc

ctaatagcag

gtgctggaac
gtgataatgg
tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgectttc
ctggacaggg
gtcctttccg
ctacgtccct
gcggectcett
ctcccecgecc
ttttcaagcc
agaatttggt
ttgtttgccc

cctaataaaa

gtggegtagse
atgcggtggs
acccaggctg
aagcaattct
ctggctaatt
tctggcaagc

agtggtcaga

tgtggctgcg
attcctgtta
tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctcccta
gctcggcectgt
cggctgctcg
tcggccctca
ccgcctcttc
atgtatcttt
tccaagctgt
tcatcttatc
ctcccccgtg
tgaggaaatt
gcaggacagc
ctctatgggt
gagtgcagtg
cctgcctcag
tttatatctt
catggtaaaa

ctatactgaa

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4166



<211>
<212>
<213>

4187
DNA

<220>
<223>

<400> 51
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
tgaggcgessg
cccccattcec
gaggcgegtg
gcgegegeca
aaactcccct
accacgcgag
actcagcgct
agctgtgctc
gaccccctgc
ccggttcaac
actgaaggaa
cgctggaaag
cattgtgcac
agatgacccc

ggacctcagc

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccactgcaga
tgggggtgcc
ccaaattgcg
cgcactgcca
ccgccgectc
tcccggcecac
gcgcgagata
gcctcagtct
ctgggcaccg
cccaagtcgc
tcctcccatg
gtggtggcca
gaactgagaa
attgtccagc
aggaatgcag

tcctetgtcc

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gggcectgeg
tacctgacga
catcccctat
gcttcagcac
agcactgaag
cttggtcgcg
gggggecacy
gcggtgggcea
cgcagtccgc
aggggaattc
gtttcccggt
agcgtcaggg
acgactggac
ggccttggeg

ctgggggctg

tcccgggaga

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
tatgagtgca
ccgaccccga
cagagaggss
cgcggacagt
gcgcgctgac
tccgcgecgce
ggcgegacca
gcggaggagt
ccccgeggcet
aaagcaagcc
ggaagtggac
ggtcccggca
tgtgcagaac
gaaaggtcaa
tgaacgggaa

ctccgtggga

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
agtgggtttt
cccactggac
gaggggaaac
gccttcgcecc
gtcactcgcc
cgceggecca
tctgcgetgce
cgtgtcgtgc
cctggccaga
gccaccatga
tcagacacca
gaccagttga
tgtgacctgg
gagatgaacg
cctcagagcc

ctggcagtca

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
aggaccagga
aagcacccaa
aggatgcggc
ccgectggeg
ggtcccccgc
gccggaccgce
ggegeegeesg
ctgagagcgc
ccacccctag
ttgtgtttgt
gcatcttcca
gagtgatctt
accaacagtc
ccactggtgg
tgaccagagt

ttctgcacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tgacagccgc
cttctatgtg
gtgcagcact
tgtcctgatc
ggccgagttc
ccttcacctc
ctctccggtg
cctgtactgt
ctccttgect
gatcctggga
ccaaatgggg
tgaccagcgg
tcgggagtgc
gaccaccaca
ggcctccaag
ggaaaagaat
gtgctggaac
gtgataatgg
tcttttgggg
tgcatgtata
taaacagtat
tgctgacgca
ctttgtgtct
ctggactgga

accgtttccg

aaggattccc
tactgcaagg
tgcagacaag
cccaaccgga
ttcttcaaat
attgccacca
ctggtgttcc
gtgaccagac
tgtgtggctg
gaggaacagt
ggagtgctgt
aaggtcactt
aaggaggcct
caagcctaca
gagactatca
ggaggctgca
tgtggctgeg
attcctgtaa
tttgctgccc
caagcaaaac
atgacccttt
acccccactg
cctctgccga
gcaaacctca

cggctgctcg

cccctgeggg
gaccctgcca
ccaccctgac
tgtcagggga
gtggagccca
actcccgcaa
agtgcaactc
tgaatgacag
gctgccccaa
acaacagata
gcceceggec
gcgagggtesg
accacgaagg
gagtggatga
agaaaaccac
tgcacatgaa
agtggaacag
acaggcctat
cttttacgca
aggcttttac
accccgttgc
gttggggctt
tccatactgc
tcgggaccga

cctgtgttgc

ttcaccagct
gagggtgcag
cctgacccag
atgccaaagc
ccccacctcg
catcacctgt
ccgacacgtg
gcagtttgtc
ctccctgatc
ccagcagtac
tggttgtgga
aaacggcctg
agaatgctcc
gagggcagesg
caagccatgc
gtgcccccag
agtgtgtatg
tgattggaaa
atgtggatat
tttctcgcca
tcggcaacgg
ggccataggc
ggaactccta
caattctgtc

cacctggatt

ggacggtcca
ccgggaaagc
ggcccatcct
cctcactgcc
gacaaggaaa
atcacttgca
atctgcctgg
cacgaccccc
aaggagttgc
ggggcagags
gctggcectcc
ggctgtggcet
gcggtgtttg
gagcaggccc
cctaggtgcc
ccacagtgcc
ggggaccact
gtttgtcaac
cctgctttaa
acttacaagg
cctggtctgt
catcagcgca
gccgettgtt
gtactctccc

ctgcgecggga

tctacaactc
tcagagtgca
gctgggatga
ctggaacctc
cctcggtggc
ctgatgttcg
actgcttcca
aactgggcta
accacttccg
aatgtgtcct
tgccggaacc
tcgeccttctg
aagcctcagg
gctgggaagc
atgtgcctgt
gccttgaatg
ggtttgatgt
gaattgtggg
tgcctttata
cctttctcag
gccaagtgtt
tgcgtggaac
ttgctcgcag
gcaagcactc

cgtccttctg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



ctacgtccct
gcggectcett
ctcccecgcecc
ttttcaagcc
agaatttggt
aatttatttt
atgggaggsgc
atgcccatat
aacagccccc
tttttatatt
ttttactagc
tcttatggag
cctcctccct
gtgcacacca
gttggccagg
attagactaa
cctcaaagaa
cttcctaaaa
atggttatga
aaacacattt
taagaagaaa
cagaacaccc
attttgtcat

ctcttctaaa

<210> 52

tcggccctca
ccgectcttc
atgtatcttt
tccaagctgt
tcatcttatc
cattgcaata
aaatcattta
gctggcetgcec
tgctgtccat
ttgttttgtg
cagatttttc
atcgttaccc
gggttcaagc
ccaagcctgg
ctagtctctg
tagcagagtg
ctattcttgt
ggggtcatgt
gcaagtttaa
acttatgatt
aagaagactt
agtctgtgtt
tccttgegtg

aatacaaaaa

atccagcgga
gccttcgecc
ttcacctgtg
gccttgggeg
agttgttgaa
gtgtgttgga
aaacatcaga
atgaacaaag
tccttattcc
ttattttttt
ctcctctcct
aggctggagt
aattctcctg
ctaattttta
gcaagccatg
gtcagactat
ttgccttatt
tgatttttac
gaaaaatctt
atgttgaaaa
gggacttaaa
gcacaatatg

atattttaaa

tttgtggggc

ccttecttcec
tcagacgagt
ccttgttttt
gctttggggc
ttttcttcct
attttttgtg
atgagtattt
gttggctata
atagaaaagc
ctttaacatc
gactactccc
gcagtggcac
cctcagcctc
tatctttagt
gtaaaatgta
actgaaagct
cctatgtaaa
ttacaatgta
cagcaaatac
catagggtct
aagtctttta
ttacttaggt
aaacattctg

cttgtagtcc

cgecggectge
cggatctccc
gcctgtgttc
atggacatag
ttggactggc
tctctcactc
ggtttagagt
aagaggtcat
cttgacttga
cctaaaattt
agtcatagct
atttctgctc
ccaagtagct
agagacggga
actatttaag
tggtgaatca
taactgaaat
ttttaagttt
taccttagat
ggggaaaaag
gaggccagct
ataaatcaag
tgtaaggtat

cagtcag

tgccggetct
tttgggccgc
cgecgtcctac
atccctataa
taataaagga
ggaagaacat
ttggcaacat
cagtatatga
ggttagattt
tccttacatg
gtccctcttc
actgcaacct
gtgattatag
gtctcaccat
gctgctttaa
caattaagta
ctttgttttt
gtcactctaa
tatgacccca
ggatttaaaa
caccaacatt
gattcatgta

ttataaagct

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4187



<211>
<212>
<213>

4187
DNA

<220>
<223>

<400> 52
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gggtccatca
tattgtgtgc
tgttggggag
ggacctggat
gcccecgggcet
tggtccctag
aactcctccc
gaagtggtgg
aaggaactga
cacattgtcc
cccaggaatg
agctcctctg
cgcaaggatt
gtgtactgca

acttgcagac

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccaacttgtg
ccccaggggt
ggtatggtca
gcagttaccg
gctgacgaag
cgtcagtcaa
gttcggggaa
atggtttccc
ccaagcgtca
gaaacgactg
agcggecttg
cagctggggs
tcctcceggg
cccccecctge
agggaccctg

aagccaccct

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gacaaagttt
gctgggtcca
gggcgtccga
gggcaacges
gctcgegagg
accggttctc
ttcaaagcaa
ggtggaagtg
gggggtcccg
gactgtgcag
gcggaaaggt
ctgtgaacgg
agactccgtg
gggttcacca
ccagagggtsg

gaccctgacc

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
gctctattcc
tcccaccccc
gagcaggttt
aacagggcgt
ctgtgagcag
tgtttgcact
gccgecacca
gactcagaca
gcagaccagt
aactgtgacc
caagagatga
gaacctcaga
ggactggcag
gctggacggt
cagccgggaa

cagggcccat

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
acctcctcca
aggcccacac
cgcagtggaa
tttggaggte
ccacagtgcc
cggcagcacg
tgattgtgtt
ccagcatctt
tgagagtgat
tggaccaaca
acgccactgg
gcctgaccag
tcattctgca
ccatctacaa
agctcagagt

cctgectggga

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
ggccctcctt
aggcttgcag
ggcaggcagsg
gttgccatgg
ctgctcagaa
ggcaggcaag
tgtccggttc
ccaactgaag
cttcgctgga
gtccattgtg
tggagatgac
agtggacctc
cactgacagc
ctccttctat
gcagtgcagc

tgatgtcctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



atccccaacc
ttcttcttca
ctcattgcca
gtgctggtgt
tgtgtgacca
ccttgtgtgg
ggagaggaac
gggggagtgc
cggaaggtca
tgcaaggagg
acacaagcct
aaggagacta
aatggaggct
aactgtggct
tggattcctg
gggtttgctg
atacaagcaa
tatatgaccc
gcaaccccca
tctectcetgce
ggagcaaacc
ccgecggetge
ccttcggccc
cttccgectc

cccatgtatc

ggatgtcagg
aatgtggagc
ccaactcccg
tccagtgcaa
gactgaatga
ctggctgccc
agtacaacag
tgtgcccccg
cttgcgaggs
cctaccacga
acagagtgga
tcaagaaaac
gcatgcacat
gcgagtggaa
taaacaggcc
ccccttttac
aacaggcttt
tttaccccgt
ctggttgggs
cgatccatac
tcatcgggac
tcgectgtgt
tcaatccagc
ttcgccttcg

tttttcacct

ggaatgccaa
ccaccccacc
caacatcacc
ctcccgacac
caggcagttt
caactccctg
ataccagcag
gcctggttgt
tggaaacggc
aggagaatgc
tgagagggca
caccaagcca
gaagtgcccc
cagagtgtgt
tattgattgg
gcaatgtgga
tactttctcg
tgctcggcaa
cttggccata
tgcggaactc
cgacaattct
tgccacctgg
ggaccttcct
ccctcagacg

gtgccttgtt

agccctcact
tcggacaagg
tgtatcactt
gtgatctgcc
gtccacgacc

atcaaggagt

tacggggcag
ggagctggcc
ctgggctgtg
tccgecggtgt
gcggageags
tgccctaggt
cagccacagt
atgggggacc
aaagtttgtc
tatcctgctt
ccaacttaca
cggcctggtc
ggccatcagc
ctagccgctt
gtcgtactct
attctgcgcg
tccecgeggcec
agtcggatct

tttgcctgtg

gccctggaac
aaacctcggt
gcactgatgt
tggactgctt
cccaactggg
tgcaccactt
aggaatgtgt
tcctgeccgga
gcttcgectt
ttgaagcctc
cccgectggga
gccatgtgcc
gccgecttga
actggtttga
aacgaattgt
taatgccttt
aggcctttct
tgtgccaagt
gcatgegtgg
gttttgctcg
cccgcaagcea
ggacgtcctt
tgctgeccggce
ccctttgggc

ttccgcgtcc

ctcggccgag
ggcccttcac
tcgctctccg
ccacctgtac
ctactccttg
ccggatcctg
cctccaaatg
acctgaccag
ctgtcgggag
agggaccacc
agcggcectcc
tgtggaaaag
atggtgctgg
tgtgtgataa
gggtcttttg
atatgcatgt
cagtaaacag
gtttgctgac
aacctttgtg
cagctggact
ctcaccgttt
ctgctacgtc
tctgcggect
cgcctccccg

tacttttcaa

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



gcctccaagc
ggttcatctt
tttcattgca
ggcaaatcat
tatgctggct
ccctgetgtc
attttgtttt
agccagattt
gagatcgtta
cctgggttca
ccaccaagcc
aggctagtct
taatagcaga
gaactattct
aaaggggtca
tgagcaagtt
tttacttatg
aaaaagaaga
cccagtctgt
cattccttgc
aaaaatacaa
gatttcttga
agagtagaac

tgaaaactga

<210> 53

tgtgeccttgg
atcagttgtt
atagtgtgtt
ttaaaacatc
gccatgaaca
cattccttat
gtgttatttt
ttcctectct
cccaggctgg
agcaattctc
tggctaattt
ctggcaagcc
gtggtcagac
tgtttgectt
tgttgatttt
taagaaaaat
attatgttga
cttgggactt
gttgcacaat
gtgatatttt
aaatttgtgg
actgggaggc
tcctctcaaa

aaggactaga

gcggetttgg

gaattttctt
ggaatttttt
agaatgagta
aaggttggct
tccatagaaa
tttctttaac
cctgactact
agtgcagtgg
ctgcctcagc
ttatatcttt
atggtaaaat
tatactgaaa
attcctatgt
tacttacaat
cttcagcaaa
aaacataggg
aaaaagtctt
atgttactta
aaaaaacatt
ggccttgtag
agagcttgca
aaaaaaaaaa

aaaactacac

ggcatggaca
cctttggact
gtgtctctca
tttggtttag
ataaagaggt
agccttgact
atccctaaaa
cccagtcata
cacatttctg
ctcccaagta
agtagagacg
gtaactattt
gcttggtgaa
aaataactga
gtattttaag
tactacctta
tctggggaaa
ttagaggcca
ggtataaatc
ctgtgtaagg
tcccagctac
gtgagcccac
aaaaagaaag

tacaaagata

tagatcccta
ggctaataaa
ctcggaagaa
agtttggcaa
catcagtata
tgaggttaga
ttttccttac
gctgtccctc
ctcactgcaa
gctgtgatta
ggagtctcac
aaggctgctt
tcacaattaa
aatctttgtt
tttgtcactc
gattatgacc
aagggattta
gctcaccaac
aaggattcat
tatttataaa
ttgggaggct
tgcactccag
aaagaaaaaa

cagtcag

taaagaattt
ggaaatttat
catatgggag
catatgccca
tgaaacagcc
ttttttttat
atgttttact
ttctcttatg
cctcctcectce
taggtgcaca
catgttggcc
taaattagac
gtacctcaaa
tttcttccta
taaatggtta
ccaaaacaca
aaataagaag
attcagaaca
gtaattttgt
gctctcttct
gaggcaggasg
cctgggcaac

aagtggactg

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4187



<211>
<212>
<213>

4177
DNA

<220>
<223>

<400> 53
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

gcgeeesees
gaggcggaga
ggcgagsgces
tgcgcgetgce
ctgactgacc

taattagcgc

ggggctecgg
gtgcgtggese
cggegegess
cccgeggtgce
ggggtgagca
ccgagttgct
gctcgecegtg

tcgggeeggg

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

g88888cLCy
ggtgeggegg
cggegeeesc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgcegt
ctttgtgcegc
ggggeggsct
ggggetgteg
gagcacggcc
ccggeegess

gagggctcgg

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt
cgccaggegg
cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt
tgtgcggees
gcggctceccgc
tccgcagtgt
gcgaggggaa
gcgegtcggt
cggctteggg
ggtggeggcea

888agEL8CE

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

ggcgeesces
gagegeegesg
aaagcgaagc
cgccgecegcec
cgggeggeac
ttcttttctg
gagcggctceg
gctgcccggc
gcgegagees
caaaggctgc

cgggctgcaa

tgcggggctc
ggtggeesgtse

cggeggeccc

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc
tattttgtgc
ggcgaggesc
ctccgaaagt
gegegeeees
tcgecgccgcec
ggcccttctc
tggctgegtg
ggggegtgegt
ggctgtgagc
agcgeggecg
gtgcgggste
cccccecctge
cgtacggggc
ccggeegess

cggagcgecyg

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
catctccccc
agcgatgggg
g888ceLeec
ttccttttat
cgggagtcgc
cgccccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggcg
ggggeggtgc
tgtgegtgge
acccccctcc
gtggcgeggsg
cggggecegcec

gcggetgteg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



aggegegecsg
tcctttgtcc
cgggegeess
tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
ctcaggggaa
atggtttccc
ccaagcgtca
gaaacgactg
agcggecttg
cagctggggs
tcctcceggg
cccccecctge
agggaccctg
aagccaccct
ggatgtcagg
aatgtggagc
ccaactcccg
tccagtgcaa
gactgaatga
ctggctgccc
agtacaacag

tgtgcccccg

agccgcagcec
caaatctgtg
gcgaagceggt
cgeccgecgtc
cggggsgeac
tctgctaacc
attgtgctgt
ttcaaagcaa
ggtggaagtg
gggggtcccg
gactgtgcag
gcggaaaggt
ctgtgaacgg
agactccgtg
gggttcacca
ccagagggtsg
gaccctgacc
ggaatgccaa
ccaccccacc
caacatcacc
ctcccgacac
caggcagttt
caactccctg
ataccagcag

gcctggttgt

attgcctttt
cggagccgaa
geggegeegs
cccttctecc
ggggcraggsc
atgttcatgc
ctcatcattt
gccgecacca
gactcagaca
gcagaccagt
aactgtgacc
caagagatga
gaacctcaga
ggactggcag
gctggacggt
cagccgggaa
cagggcccat
agccctcact
tcggacaagg
tgtatcactt
gtgatctgcc
gtccacgacc

atcaaggagt

tacggggcag

ggagctggcc

atggtaatcg

atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttcttcttt
tggcaaagaa
tgattgtgtt
ccagcatctt
tgagagtgat
tggaccaaca
acgccactgg
gcctgaccag
tcattctgca
ccatctacaa
agctcagagt
cctgctggga
gccctggaac
aaacctcggt
gcactgatgt
tggactgctt
cccaactggg
tgcaccactt
aggaatgtgt

tcctgeccgga

tgcgagaggsg
cgccgecgea
atgggcgess
cggggctgtc
ttctggecgtg
ttcctacagc
ttcggcttga
tgtccggttc
ccaactgaag
cttcgctgga
gtccattgtg
tggagatgac
agtggacctc
cactgacagc
ctccttctat
gcagtgcagc
tgatgtcctg
ctcggccgag
ggcccttcac
tcgctctcecg
ccacctgtac
ctactccttg
ccggatcctg
cctccaaatg

acctgaccag

cgcagggact
ccccctctag

agggccttcg

cgeggeeesa
tgaccggegg
tcctgggcaa
tcgaagccgt
aactcctccc
gaagtggtgg
aaggaactga
cacattgtcc
cccaggaatg
agctcctctg
cgcaaggatt
gtgtactgca
acttgcagac
atccccaacc
ttcttcttca
ctcattgcca
gtgctggtgt
tgtgtgacca
ccttgtgtgg
ggagaggaac
gggggagtgc

cggaaggtca

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



cttgcgaggs
cctaccacga
acagagtgga
tcaagaaaac
gcatgcacat
gcgagtggaa
ttaatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggs
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc
ttcgccttcg
tttttcacct
tgtgccttgg
atcagttgtt
gctgggcectc
aaattcattg
tggaagttgc
tgtctgacta

ggcccaagtt

<210> 54

tggaaacggc
aggagaatgc
tgagagggca
caccaagcca
gaagtgcccc
cagagtgtgt
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
ccctcagacg
gtgccttgtt
gcggetttgg
gaattttctt
ccaacgggcc
cctgececcggg
cactccagtg

ggtgtccttc

gggaagaaac

ctgggctgtg
tccgecggtgt
gcggageags
tgccctaggt
cagccacagt
atgggggacc
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgcect
gtggtgttgt
attctgcgcg
tccecgeggcec
agtcggatct
tttgcctgtg
ggcatggaca
cctttggacg
ctcctcccect
tggcatccct
cccaccagcc
tataatatta

ctgtagggcc

gcttcgectt
ttgaagcctc
cccgectggga
gccatgtgcc
gccgecttga
actggtttga
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tccttteccgg
gccttgecccg
cggggaagct
ggacgtcctt
tgctgeccggce
ccctttgggc
ttccgegtcc
tagatcccta
ctggagcctc
ccttgcaccg
gtgacccctc
ttgtcctaat
tggegtggag

tgctcag

ctgtcgggag
agggaccacc
agcggcectcc
tgtggaaaag
atggtgctgg
tgtgtgataa
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc
tctgcggect
cgcctccccg
tacttttcaa
taaagaattt
ggtagccgtt
gcccttectg
cccagtgcct

aaaattaagt

gggggtggta

tgcaaggagg
acacaagcct
aaggagacta
aatggaggct
aactgtggct
tggattcctg
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttccccctcc
ggggcteggce
ccgecggetge
ccttcggccc
cttccgectc
cccatgtatc
gcctccaagc
ggttcatctt
cctcctgcecc
gtctttgaat
ctcctggccc

tgcatcattt

tggagcaagg

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4177



<211>
<212>
<213>

4147
DNA

<220>
<223>

<400> 54
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

gcgeeesees
gaggcggaga
ggcgagsgces
tgcgcgetgce
ctgactgacc

taattagcgc

ggggctecgg
gtgcgtggese
cggegegess
cccgeggtgce
ggggtgagca
ccgagttgct
gctcgecegtg

tcgggeeggg

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

g88888cLCy
ggtgeggegg
cggegeeesc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgcegt
ctttgtgcegc
ggggeggsct
ggggetgteg
gagcacggcc
ccggeegess

gagggctcgg

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt
cgccaggegg
cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt
tgtgcggees
gcggctceccgc
tccgcagtgt
gcgaggggaa
gcgegtcggt
cggctteggg
ggtggeggcea

888agEL8CE

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

ggcgeesces
gagegeegesg
aaagcgaagc
cgccgecegcec
cgggeggeac
ttcttttctg
gagcggctceg
gctgcccggc
gcgegagees
caaaggctgc

cgggctgcaa

tgcggggctc
ggtggeesgtse

cggeggeccc

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc
tattttgtgc
ggcgaggesc
ctccgaaagt
gegegeeees
tcgecgccgcec
ggcccttctc
tggctgegtg
ggggegtgegt
ggctgtgagc
agcgeggecg
gtgcgggste
cccccecctge
cgtacggggc
ccggeegess

cggagcgecyg

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
catctccccc
agcgatgggg
g888ceLeec
ttccttttat
cgggagtcgc
cgccccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggcg
ggggeggtgc
tgtgegtgge
acccccctcc
gtggcgeggsg
cggggecegcec

gcggetgteg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



aggegegecsg
tcctttgtcc
cgggegeess
tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
ctcaggggaa
atggtttccc
ccaagcgtca
gaaacgactg
agcggecttg
cagctggggs
tcctcceggg
cccccecctge
agggaccctg
aagccaccct
ggatgtcagg
aatgtggagc
ccaactcccg
tccagtgcaa
gactgaatga
ctggctgccc
agtacaacag

tgtgcccccg

agccgcagcec
caaatctgtg
gcgaagceggt
cgeccgecgtc
cggggsgeac
tctgctaacc
attgtgctgt
ttcaaagcaa
ggtggaagtg
gggggtcccg
gactgtgcag
gcggaaaggt
ctgtgaacgg
agactccgtg
gggttcacca
ccagagggtsg
gaccctgacc
ggaatgccaa
ccaccccacc
caacatcacc
ctcccgacac
caggcagttt
caactccctg
ataccagcag

gcctggttgt

attgcctttt
cggagccgaa
geggegeegs
cccttctecc
ggggcraggsc
atgttcatgc
ctcatcattt
gccgecacca
gactcagaca
gcagaccagt
aactgtgacc
caagagatga
gaacctcaga
ggactggcag
gctggacggt
cagccgggaa
cagggcccat
agccctcact
tcggacaagg
tgtatcactt
gtgatctgcc
gtccacgacc

atcaaggagt

tacggggcag

ggagctggcc

atggtaatcg

atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttcttcttt
tggcaaagaa
tgattgtgtt
ccagcatctt
tgagagtgat
tggaccaaca
acgccactgg
gcctgaccag
tcattctgca
ccatctacaa
agctcagagt
cctgctggga
gccctggaac
aaacctcggt
gcactgatgt
tggactgctt
cccaactggg
tgcaccactt
aggaatgtgt

tcctgeccgga

tgcgagaggsg
cgccgecgea
atgggcgess
cggggctgtc
ttctggecgtg
ttcctacagc
ttcggcttga
tgtccggttc
ccaactgaag
cttcgctgga
gtccattgtg
tggagatgac
agtggacctc
cactgacagc
ctccttctat
gcagtgcagc
tgatgtcctg
ctcggccgag
ggcccttcac
tcgctctcecg
ccacctgtac
ctactccttg
ccggatcctg
cctccaaatg

acctgaccag

cgcagggact
ccccctctag

agggccttcg

cgeggeeesa
tgaccggegg
tcctgggcaa
tcgaagccgt
aactcctccc
gaagtggtgg
aaggaactga
cacattgtcc
cccaggaatg
agctcctctg
cgcaaggatt
gtgtactgca
acttgcagac
atccccaacc
ttcttcttca
ctcattgcca
gtgctggtgt
tgtgtgacca
ccttgtgtgg
ggagaggaac
gggggagtgc

cggaaggtca

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



cttgcgaggs
cctaccacga
acagagtgga
tcaagaaaac
gcatgcacat
gcgagtggaa
gcctcggtag
caccggccct
cattgcaata
aaatcattta
gctggcetgcec
tgctgtccat
ttgttttgtg
cagatttttc
atcgttaccc
gggttcaagc
ccaagcctgg
ctagtctctg
tagcagagtg
ctattcttgt
ggggtcatgt
gcaagtttaa
acttatgatt

aagtcag

<210> 55

tggaaacggc
aggagaatgc
tgagagggca
caccaagcca
gaagtgcccc
cagagtgtgt
ccgttecctcc
tcctggtctt
gtgtgttgga
aaacatcaga
atgaacaaag
tccttattcc
ttattttttt
ctcctctcect
aggctggagt
aattctcctg
ctaattttta
gcaagccatg
gtcagactat
ttgccttatt
tgatttttac
gaaaaatctt

atgttgaaaa

ctgggctgtg
tccgecggtgt
gcggageagsy
tgccctaggt
cagccacagt
atgggggacc
tgcccgetgg
tgaataaatt
attttttgtg
atgagtattt
gttggctata
atagaaaagc
ctttaacatc
gactactccc
gcagtggcac
cctcagcctc
tatctttagt
gtaaaatgta
actgaaagct
cctatgtaaa
ttacaatgta
cagcaaatac

catagggtct

gcttcgectt
ttgaagcctc
cccgectggga
gccatgtgcc
gccgecttga
actggtttga
gcctcccaac
cattgctggc
tctctcactc
ggtttagagt
aagaggtcat
cttgacttga
cctaaaattt
agtcatagct
atttctgctc
ccaagtagct
agagacggga
actatttaag
tggtgaatca
taactgaaat
ttttaagttt

taccttagat

gg8ggaaaaag

ctgtcgggag
agggaccacc
agcggcectcc
tgtggaaaag
atggtgctgg
tgtgtgataa
gggccctcect
taataaagga
ggaagaacat
ttggcaacat
cagtatatga
ggttagattt
tccttacatg
gtccctcttc
actgcaacct
gtgattatag
gtctcaccat
gctgctttaa
caattaagta
ctttgttttt
gtcactctaa
tatgacccca

ggatttaaaa

tgcaaggagg
acacaagcct
aaggagacta
aatggaggct
aactgtggct
tggagctgga
cccctecttg
aatttatttt
atgggaggsgc
atgcccatat
aacagccccc
tttttatatt
ttttactagc
tcttatggag
cctcctccct
gtgcacacca
gttggccagg
attagactaa
cctcaaagaa
cttcctaaaa
atggttatga
aaacacattt

taagaagaaa

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4147



<211>
<212>
<213>

4187
DNA

<220>
<223>

<400> 55
ctctggagac

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gggtccatca
tattgtgtgc
tgttggggag
ggacctggat
gcccecgggcet
tggtccctag
aactcctccc
gaagtggtgg
aaggaactga
cacattgtcc
cccaggaatg
agctcctctg
cgcaaggatt
gtgtactgca

acttgcagac

gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccaacttgtg
ccccaggggt
ggtatggtca
gcagttaccg
gctgacgaag
cgtcagtcaa
gttcggggaa
atggtttccc
ccaagcgtca
gaaacgactg
agcggecttg
cagctggggs
tcctcceggg
cccccecctge
agggaccctg

aagccaccct

Artificial Sequence

acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gacaaagttt
gctgggtcca
gggcgtccga
gggcaacges
gctcgegagg
accggttctc
ttcaaagcaa
ggtggaagtg
gggggtcccg
gactgtgcag
gcggaaaggt
ctgtgaacgg
agactccgtg
gggttcacca
ccagagggtsg

gaccctgacc

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
gctctattcc
tcccaccccc
gagcaggttt
aacagggcgt
ctgtgagcag
tgtttgcact
gccgecacca
gactcagaca
gcagaccagt
aactgtgacc
caagagatga
gaacctcaga
ggactggcag
gctggacggt
cagccgggaa

cagggcccat

Made in Lab - AAV expression cassette construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
acctcctcca
aggcccacac
cgcagtggaa
tttggaggte
ccacagtgcc
cggcagcacg
tgattgtgtt
ccagcatctt
tgagagtgat
tggaccaaca
acgccactgg
gcctgaccag
tcattctgca
ccatctacaa
agctcagagt

cctgectggga

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
ggccctcctt
aggcttgcag
ggcaggcagsg
gttgccatgg
ctgctcagaa
ggcaggcaag
tgtccggttc
ccaactgaag
cttcgctgga
gtccattgtg
tggagatgac
agtggacctc
cactgacagc
ctccttctat
gcagtgcagc

tgatgtcctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



atccccaacc
ttcttcttca
ctcattgcca
gtgctggtgt
tgtgtgacca
ccttgtgtgg
ggagaggaac
gggggagtgc
cggaaggtca
tgcaaggagg
acacaagcct
aaggagacta
aatggaggct
aactgtggct
tggattcctg
gggtttgctg
atacaagcaa
tatatgaccc
gcaaccccca
tctectcetgce
ggagcaaacc
ccgecggetge
ccttcggccc
cttccgectc

cccatgtatc

ggatgtcagg
aatgtggagc
ccaactcccg
tccagtgcaa
gactgaatga
ctggctgccc
agtacaacag
tgtgcccccg
cttgcgaggs
cctaccacga
acagagtgga
tcaagaaaac
gcatgcacat
gcgagtggaa
taaacaggcc
ccccttttac
aacaggcttt
tttaccccgt
ctggttgggs
cgatccatac
tcatcgggac
tcgectgtgt
tcaatccagc
ttcgccttcg

tttttcacct

ggaatgccaa
ccaccccacc
caacatcacc
ctcccgacac
caggcagttt
caactccctg
ataccagcag
gcctggttgt
tggaaacggc
aggagaatgc
tgagagggca
caccaagcca
gaagtgcccc
cagagtgtgt
tattgattgg
gcaatgtgga
tactttctcg
tgctcggcaa
cttggccata
tgcggaactc
cgacaattct
tgccacctgg
ggaccttcct
ccctcagacg

gtgccttgtt

agccctcact
tcggacaagg
tgtatcactt
gtgatctgcc
gtccacgacc

atcaaggagt

tacggggcag
ggagctggcc
ctgggctgtg
tccgecggtgt
gcggageags
tgccctaggt
cagccacagt
atgggggacc
aaagtttgtc
tatcctgctt
ccaacttaca
cggcctggtc
ggccatcagc
ctagccgctt
gtcgtactct
attctgcgcg
tccecgeggcec
agtcggatct

tttgcctgtg

gccctggaac
aaacctcggt
gcactgatgt
tggactgctt
cccaactggg
tgcaccactt
aggaatgtgt
tcctgeccgga
gcttcgectt
ttgaagcctc
cccgectggga
gccatgtgcc
gccgecttga
actggtttga
aacgaattgt
taatgccttt
aggcctttct
tgtgccaagt
gcatgegtgg
gttttgctcg
cccgcaagcea
ggacgtcctt
tgctgeccggce
ccctttgggc

ttccgcgtcc

ctcggccgag
ggcccttcac
tcgctctccg
ccacctgtac
ctactccttg
ccggatcctg
cctccaaatg
acctgaccag
ctgtcgggag
agggaccacc
agcggcectcc
tgtggaaaag
atggtgctgg
tgtgtgataa
gggtcttttg
atatgcatgt
cagtaaacag
gtttgctgac
aacctttgtg
cagctggact
ctcaccgttt
ctgctacgtc
tctgcggect
cgcctccccg

tacttttcaa

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



gcctccaagc
ggttcatctt
cccctccccc
aaatgaggaa
ggggcaggac
gggctctatg
ctggagtgca
tctecctgect
atttttatat
agccatggta
agactatact
ccttattcct
tttttactta
aaatcttcag
ttgaaaacat
acttaaaaag
caatatgtta
ttttaaaaaa
gtggggectt
aggcagagct
caaaaaaaaa
tagaaaaact
tgcttcccaa

cacagtactt

<210> 56

tgtgeccttgg
atcagttgtt
gtgccttcct
attgcatcgc
agcaaggegss
ggtacccagg
gtggcacatt
cagcctccca
ctttagtaga
aaatgtaact
gaaagcttgg
atgtaaataa
caatgtattt
caaatactac
agggtctggg
tcttttagag
cttaggtata
cattctgtgt
gtagtcccag
tgcagtgagc
aaaaaaaaag
acactacaaa
cttgttttcc

agcgttggtc

gcggetttgg

gaattttctt
tgaccctgga
attgtctgag
aggattggga
tgctgaagaa
tctgctcact
agtagctgtg
gacgggagtc
atttaaggct
tgaatcacaa
ctgaaatctt
taagtttgtc
cttagattat
gaaaaaggga
gccagctcac
aatcaaggat
aaggtattta
ctacttggga
ccactgcact
aaagaaagaa
gatacagaaa
tcttccaatt

acatagtagg

ggcatggaca
cctttggact
aggtgccact
taggtgtcat
atacaatagc
ttgacccggt
gcaacctcct
attataggtg
tcaccatgtt
gctttaaatt
ttaagtacct
tgtttttctt
actctaaatg
gaccccaaaa
tttaaaataa
caacattcag
tcatgtaatt
taaagctctc
ggctgaggca
ccagcctggg
aaaaaagtgg
ccaagaaagc
tgattgtggt

ttctcaaata

tagatcccta
tgccagccat
cccactgtcc
tctattctgg
aggcatgctg
tcctecctggg
cctccctggg
cacaccacca
ggccaggcta
agactaatag
caaagaacta
cctaaaaggg
gttatgagca
cacatttact
gaagaaaaag
aacacccagt
ttgtcattcc
ttctaaaaat
ggaggatttc
caacagagta
actgtgaaaa
accaaaggtt
ttcctctcca

ctttcag

taaagaattt
ctgttgtttg
tttcctaata
ggggtgggst
gggatgcggt
gttacccagg
ttcaagcaat
agcctggcta
gtctctggca
cagagtggtc
ttcttgtttg
gtcatgttga
agtttaagaa
tatgattatg
aagacttggg
ctgtgttgca
ttgcgtgata
acaaaaattt
ttgaactggg
gaactcctct
ctgaaaggac
tgccttcaac

gaaggaactc

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4187



<211>
<212>
<213>

4143
DNA

<220>
<223>

<400> 56
ctctggagac

ccttccaggc
aattcataca
cactaacgta
tcactgaggt
atcgcccaca
aaggtggcegc
gggtggegga
gtttgccgcc
gggttatggc
tcccgagetg
gttgaggcct
tgtctcgctg
ctttttttct
gtttttgggc
cggggecetge
gctctggtgc
cggtcggcac
tcaaaatgga
agggcctttc

aggcacctcg

gcaacctttg
ggcctccccg
aaaggactcg
gaacccagag
ggagaatagc
gtccccgaga
ggggtaaact
gaaccgtata
agaacacagg
ccttgegtgc
gagccagges

ggcctgggeg

ctttcgataa
ggcaagatag
ccgeggeegg
gagcgcggcc
ctggcctcgc
cagttgcgtg
ggacgeggcesg
cgtcctcagc

attagttctg

Artificial Sequence

gagctaagcc
tcaccacccc
cccctgectt
atcgctgcegt
atgcgtgagg
agttgggess
gggaaagtga
taagtgcagt
taagtgccgt
cttgaattac
cgggeccttgc
ctggggecegce
gtctctagcc
tcttgtaaat
cgacgggsgcc
accgagaatc
gccgecgtgt
agcggaaaga
ctcgggagag
cgtcgcttca

gagcttttgg

agcaatggta
ccccaacccg
ggggaatccc
tcccgccccc
ctccggtgcec
aggggtcggc
tgtcgtgtac
agtcgccgtg
gtgtggttcc
ttccacctgg
gctttaggag
cgcgtgcgaa
atttaaaatt
gegggecagsy
cgtgcgtccc
ggacggggst
atcgccccgc
tggccgcttc
cgggcggsgtsy
tgtgactcca

agtacgtcgt

Made in Lab - AAV expression cassette construct

gagggaagat
ccccgaccgg
agggaccgtc
tcacccgccc
cgtcagtggg
aattgaacgg
tggctccgcec
aacgttcttt
cgecgggecetg
ctccagtacg
ccccttcgec
tctggtggca
tttgatgacg
atctgcacac
agcgcacatg
agtctcaagc
cctgggeggc
ccggececctge
agtcacccac
cggagtaccg

ctttaggttg

tctgcacgtc
agctgagagt
gttaaactcc
gctctcgtca
cagagcgcac
gtgcctagag
tttttcccga
ttcgcaacgg
gcctctttac
tgattcttga
tcgtgcttga
ccttcgegcec
tgctgcgacg
tggtatttcg
ttcggcgagg
tggccggect
aaggctggcc
tccagggggc
acaaaggaaa
ggcgeccgtcc

88888ageEs

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ttttatgcga
cacttgatgt
aagcctcaga
aggggaattc
gtttcccggt
agcgtcaggg
acgactggac
ggccttggeg

ctgggggctg

tcccgggaga
cccctgeggg
gaccctgcca
ccaccctgac
tgtcagggga
gtggagccca
actcccgcaa
agtgcaactc
tgaatgacag
gctgccccaa
acaacagata
gcceceggec
gcgagggtesg
accacgaagg
gagtggatga

dagaaaaccac

tggagtttcc
aattctcctt
cagtggttca
aaagcaagcc
ggaagtggac
ggtcccggca
tgtgcagaac
gaaaggtcaa
tgaacgggaa
ctccgtggga
ttcaccagct
gagggtgcag
cctgacccag
atgccaaagc
ccccacctcg
catcacctgt
ccgacacgtg
gcagtttgtc
ctccctgatc
ccagcagtac
tggttgtgga
aaacggcctg
agaatgctcc
gagggcagesg

caagccatgc

ccacactgag
ggaatttggc
aagttttttt
gccaccatga
tcagacacca
gaccagttga
tgtgacctgg
gagatgaacg
cctcagagcc
ctggcagtca
ggacggtcca
ccgggaaagc
ggcccatcct
cctcactgcc
gacaaggaaa
atcacttgca
atctgcctgg
cacgaccccc
aaggagttgc
ggggcagags
gctggcectcc
ggctgtggcet
gcggtgtttg
gagcaggccc

cctaggtgcc

tgggtggaga
ctttttgagt
cttccatttc
ttgtgtttgt
gcatcttcca
gagtgatctt
accaacagtc
ccactggtgg
tgaccagagt
ttctgcacac
tctacaactc
tcagagtgca
gctgggatga
ctggaacctc
cctcggtggc
ctgatgttcg
actgcttcca
aactgggcta
accacttccg
aatgtgtcct
tgccggaacc
tcgeccttctg
aagcctcagg
gctgggaagc

atgtgcctgt

ctgaagttag
ttggatcttg
aggtgtcgtg
ccggttcaac
actgaaggaa
cgctggaaag
cattgtgcac
agatgacccc
ggacctcagc
tgacagccgc
cttctatgtg
gtgcagcact
tgtcctgatc
ggccgagttc
ccttcacctc
ctctccggtg
cctgtactgt
ctccttgect
gatcctggga
ccaaatgggg
tgaccagcgg
tcgggagtgc
gaccaccaca
ggcctccaag

ggaaaagaat

gccagcttgg
gttcattctc
aacacgtctc
tcctcccatg
gtggtggcca
gaactgagaa
attgtccagc
aggaatgcag
tcctetgtcc
aaggattccc
tactgcaagg
tgcagacaag
cccaaccgga
ttcttcaaat
attgccacca
ctggtgttcc
gtgaccagac
tgtgtggctg
gaggaacagt
ggagtgctgt
aaggtcactt
aaggaggcct
caagcctaca

gagactatca

ggaggctgca

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



tgcacatgaa
agtggaacag
acaggcctat
cttttacgca
aggcttttac
accccgttgc
gttggggctt
tccatactgc
tcgggaccga
cctgtgttgc
atccagcgga
gccttcgecc
ttcacctgtg
gccttgggeg
agttgttgaa
gggcctccca
ttcattgcct
aagttgccac
ctgactaggt
ccaagttggg
tctgctcact
agtagctgtg
gacgggagtc

cag

<210> 57

gtgcccccag
agtgtgtatg
tgattggaaa
atgtggatat
tttctcgcca
tcggcaacgg
ggccataggc
ggaactccta
caattctgtc
cacctggatt
ccttecttcec
tcagacgagt
ccttgttttt
gctttggggc
ttttcttcct
acgggccctc
gccegggtgg
tccagtgccc
gtccttctat
aagaaacctg
gcaacctcct
attataggtg

tcaccatgtt

ccacagtgcc
ggggaccact
gtttgtcaac
cctgctttaa
acttacaagg
cctggtctgt
catcagcgca
gccgettgtt
gtactctccc
ctgcgcggga
cgecggectge
cggatctccc
gcctgtgttc
atggacatag
ttggacgctg
ctccecctcect
catccctgtg
accagccttg
aatattatgg
tagggcctgc
cctccctggg
cacaccacca

ggccaggcta

gccttgaatg
ggtttgatgt
gaattgtggg
tgcctttata
cctttctcag
gccaagtgtt
tgcgtggaac
ttgctcgcag
gcaagcactc
cgtccttctg
tgccggetct
tttgggccgc
cgecgtcctac
atccctataa
gagcctcggt
tgcaccggcc
acccctcccc
tcctaataaa
ggtggaggss
gttacccagg
ttcaagcaat
agcctggcta

gtctctggca

gtgctggaac
gtgataatgg
tcttttgggg
tgcatgtata
taaacagtat
tgctgacgca
ctttgtgtct
ctggactgga
accgtttccg
ctacgtccct
gcggectcett
ctcccecgecc
ttttcaagcc
agaatttggt
agccgttcct
cttcctggtc
agtgcctctc
attaagttgc
ggtggtatgg
ctggagtgca
tctecctgect
atttttatat

agccatggta

tgtggctgceg
attcctgtaa
tttgctgccc
caagcaaaac
atgacccttt
acccccactg
cctctgccga
gcaaacctca
cggctgctcg
tcggccctca
ccgcctcttc
atgtatcttt
tccaagctgt
tcatcttatc
cctgececcgcet
tttgaataaa
ctggccctgg
atcattttgt
agcaagggsc
gtggcacatt
cagcctccca
ctttagtaga

aaatgtaact

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4143



<211>
<212>
<213>

<220>
<223>

<400> 57
ctctccaaca

gtcaatatcg
aatggtggga
ctgccaagtg
cccgectggce
ggcagtacat
cccagtacgt
ccgttctggc
acgcacatta
cccgtttagt
gaaggaaccg
agcgtgccaa
tagcatgcta
ggtgatggta
acggtgtttc
atagccaatc
cacgcggact
tccggggcta
ttagtctgtc
cgtcgectggg

ccaccactat

4140
DNA
Artificial Sequence

ttaccgccat
gtaaatggcc
ctttccattg
ggccatttac
tgtacgccaa
caacgtatta
atgactaatg
accaaaatga
cacgtcaatg
gaaccgtcac
ggacccagcc
tagtgacgta
tgcattatct
tagcttaaca
ctatatctga
tatcggtgtc
ctgtttgttt
acaggggatc
ctccteccggc
cacctctcgg

taccatgccg

gttgacttca
cacttggctg
acgtcaatgg
cgttcaccac
ttgcatcatc
ctaatgggga
ggactttcca
atgggaattt
ggcggtaggc
ttcgcttgga
agcctccgta
agtactgcct
tggctttgga
tataggtgga
tcaatactat
ggactctgct
ttaaggatgg
tccacggcga
tcctcgggcec

ctgctaattg

cccagggecg

atgtctatat
accgccccac
gcggggaacy
gcccctattg
ctattgtttt
tttccaatga
taatcccgcc
ccaatatgag
gtgccctatg
gccaccgtcc
geegggaacy
atagatatag
ccagggcgct
gctattgatt
ggccctctgc
tagaccccct
ctcttttatt
tctcgggtac
aggtccccag
tcgaggccag

aggctgtggg

Made in Lab - AAV expression cassette construct

atggagatcc
gacccccgcec
gatatgagcc
acgtcaatga
tctatgggaa
ctaatacaac
ccattgacgt
tcataaaccc
ggcggtctat
acgctgtttg
gtgcattgga
gcgtggctat
tccgcttact
gggactgccc
catgccgccc
ttccaactcc
cttagacccc
ccccggecac
cagctcttct
actcaggcag

gtatgcctct

gcatattgac
cattgacgtc
atagaatgta
cggtaaatgg
tttccctatt
gggcagtacg
caatgggcat
cgccccattg
ataagcagag
gagctccata
acgcggatac
atactatcta
catactatag
cctattggtg
ctcttggect
cagagactga
acaaacaccg
gggagtgtgg
tgttcttcat
atcacgatcc

aacaacgagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ccggggaccc
aagagacaga
ccgtggtgtt
ctgccgegeg
gttcatgcct
catcattttg
gtttcccggt
agcgtcaggg
acgactggac
ggccttggeg

ctgggggctg

tcccgggaga
cccctgeggg
gaccctgcca
ccaccctgac
tgtcagggga
gtggagccca
actcccgcaa
agtgcaactc
tgaatgacag
gctgccccaa
acaacagata
gcceeeggec
gcgagggtesg

accacgaagg

tacatgggtc
tgatgaagtc
gtgatagtta
cgccaccaga
tettettttt
gcaaagaatt
ggaagtggac
ggtcccggca
tgtgcagaac
gaaaggtcaa
tgaacgggaa
ctccgtggga
ttcaccagct
gagggtgcag
cctgacccag
atgccaaagc
ccccacctcg
catcacctgt
ccgacacgtg
gcagtttgtc
ctccctgatc
ccagcagtac
tggttgtgga
aaacggcctg

agaatgctcc

cacggactct
cctgacagct
acagcggtgg
cataatagct
cctacagctc
gccaccatga
tcagacacca
gaccagttga
tgtgacctgg
gagatgaacg
cctcagagcc
ctggcagtca
ggacggtcca
ccgggaaagc
ggcccatcct
cctcactgcc
gacaaggaaa
atcacttgca
atctgcctgg
cacgaccccc
aaggagttgc
ggggcagags
gctggcectcc
ggctgtggcet

gcggtgtttg

ctgctgtctg
gagaagaaaa
agggcagtgt
gacagactaa
ctgggcaacg
ttgtgtttgt
gcatcttcca
gagtgatctt
accaacagtc
ccactggtgg
tgaccagagt
ttctgcacac
tctacaactc
tcagagtgca
gctgggatga
ctggaacctc
cctcggtggc
ctgatgttcg
actgcttcca
aactgggcta
accacttccg
aatgtgtcct
tgccggaacc
tcgeccttctg

aagcctcagg

gagacttaag
ggtaagggag
agtctgagca
cagaagcctc
tgctggttat
ccggttcaac
actgaaggaa
cgctggaaag
cattgtgcac
agatgacccc
ggacctcagc
tgacagccgc
cttctatgtg
gtgcagcact
tgtcctgatc
ggccgagttc
ccttcacctc
ctctccggtg
cctgtactgt
ctccttgect
gatcctggga
ccaaatgggg
tgaccagcgg
tcgggagtgc

gaccaccaca

gccagggaag

ctcgttactc
gtactcgttg
tgctaaccat
tgtgctgtct
tcctcccatg
gtggtggcca
gaactgagaa
attgtccagc
aggaatgcag
tcctcetgtcc
aaggattccc
tactgcaagg
tgcagacaag
cccaaccgga
ttcttcaaat
attgccacca
ctggtgttcc
gtgaccagac
tgtgtggetg
gaggaacagt
ggagtgctgt
aaggtcactt
aaggaggcct

caagcctaca

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



gagtggatga
agaaaaccac
tgcacatgaa
agtggaacag
acaggcctat
cttttacgca
aggcttttac
accccgttgc
gttggggctt
tccatactgc
tcgggaccga
cctgtgttgc
atccagcgga
gccttcgecc
ttcacctgtg
gccttgggeg
agttgttgaa
gggcctccca
ttcattgcct
aagttgccac
ctgactaggt
ccaagttggg
tctgctcact
<210>

<211>
<212>

58
4148
DNA

gagggcagesg
caagccatgc
gtgcccccag
agtgtgtatg
tgattggaaa
atgtggatat
tttctcgcca
tcggcaacgg
ggccataggc
ggaactccta
caattctgtc
cacctggatt
ccttccttcec
tcagacgagt
ccttgttttt
getttggggc
ttttcttect
acgggccctc
gcccgggteg
tccagtgccc
gtccttctat
aagaaacctg

gcaacctcct

gagcaggccc
cctaggtgcc
ccacagtgcc
ggggaccact
gtttgtcaac
cctgctttaa
acttacaagg
cctggtctgt
catcagcgca
gccgettgtt
gtactctccc
ctgcgecggga
cgecggectge
cggatctccc
gcctgtgttc
atggacatag
ttggacgctg
ctcccctect
catccctgtg
accagccttg
aatattatgg
tagggcctgc

cctccctggg

gctgggaagc
atgtgcctgt
gccttgaatg
ggtttgatgt
gaattgtggg
tgcctttata
cctttctcag
gccaagtgtt
tgcgtggaac
ttgctcgcag
gcaagcactc
cgtccttctg
tgccggetct
tttgggccgc
cgecgtcctac
atccctataa
gagcctcggt
tgcaccggcc
acccctcccc
tcctaataaa
ggtggaggss
gttacccagg

ttcaagcaat

ggcctccaag
ggaaaagaat
gtgctggaac
gtgataatgg
tcttttgggg
tgcatgtata
taaacagtat
tgctgacgca
ctttgtgtct
ctggactgga
accgtttccg
ctacgtccct
gcggectcett
ctccccgecc
ttttcaagcc
agaatttggt
agccgttcct
cttcctggtc
agtgcctctc
attaagttgc
ggtggtatgg
ctggagtgca

tctecctgect

gagactatca
ggaggctgca
tgtggctgeg
attcctgtaa
tttgctgccc
caagcaaaac
atgacccttt
acccccactg
cctctgccga
gcaaacctca
cggctgctcg
tcggccctca
ccgecctcttc
atgtatcttt
tccaagctgt
tcatcttatc
cctgececcgcet
tttgaataaa
ctggccctgg
atcattttgt
agcaagggsc
gtggcacatt

cagccttcag

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



<213>

<220>
<223>

<400> 58
ctctccaaca

gtcaatatcg
aatggtggga
ctgccaagtg
cccgectggce
ggcagtacat
cccagtacgt
ccgttctggc
acgcacatta
cccgtttagt
gaaggaaccg
agcgtgccaa
tagcatgcta
ggtgatggta
acggtgtttc
atagccaatc
cacgcggact
tccggggcta
ttagtctgtc
cgtcgectggg

ccaccactat

ccggggaccc

ttaccgccat
gtaaatggcc
ctttccattg
ggccatttac
tgtacgccaa
caacgtatta
atgactaatg
accaaaatga
cacgtcaatg
gaaccgtcac
ggacccagcc
tagtgacgta
tgcattatct
tagcttaaca
ctatatctga
tatcggtgtc
ctgtttgttt
acaggggatc
ctccteccggce
cacctctcgg
taccatgccg

tacatgggtc

Artificial Sequence

gttgacttca
cacttggctg
acgtcaatgg
cgttcaccac
ttgcatcatc
ctaatgggga
ggactttcca
atgggaattt
ggcggtaggc
ttcgcttgga
agcctccgta
agtactgcct
tggctttgga
tataggtgga
tcaatactat
ggactctgct
ttaaggatgg
tccacggcga
tcctcgggcec
ctgctaattg

cccagggecg

cacggactct

atgtctatat
accgccccac
gcggggaacy
gcccctattg
ctattgtttt
tttccaatga
taatcccgcc
ccaatatgag
gtgccctatg
gccaccgtcc
geegggaacg
atagatatag
ccagggcgct
gctattgatt
ggccctctgc
tagaccccct
ctcttttatt
tctcgggtac
aggtccccag
tcgaggccag
aggctgtggg

ctgctgtctg

Made in Lab - AAV expression cassette construct

atggagatcc
gacccccgcec
gatatgagcc
acgtcaatga
tctatgggaa
ctaatacaac
ccattgacgt
tcataaaccc
ggcggtctat
acgctgtttg
gtgcattgga
gcgtggctat
tccgcttact
gggactgccc
catgccgccc
ttccaactcc
cttagacccc
ccccggecac
cagctcttct
actcaggcag
gtatgcctct

gagacttaag

gcatattgac
cattgacgtc
atagaatgta
cggtaaatgg
tttccctatt
gggcagtacg
caatgggcat
cgccccattg
ataagcagag
gagctccata
acgcggatac
atactatcta
catactatag
cctattggtg
ctcttggect
cagagactga
acaaacaccg
gggagtgtgg
tgttcttcat
atcacgatcc

aacaacgagc

gCccagggaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



aagagacaga
ccgtggtgtt
ctgccgegeg
gttcatgcct
catcattttg
gtttcccggt
agcgtcaggg
acgactggac
ggccttggeg

ctgggggctg

tcccgggaga
cccctgeggg
gaccctgcca
ccaccctgac
tgtcagggga
gtggagccca
actcccgcaa
agtgcaactc
tgaatgacag
gctgccccaa
acaacagata
gccecceggec
gcgagggtesg

accacgaagg

gagtggatga

tgatgaagtc
gtgatagtta
cgccaccaga
tettettttt
gcaaagaatt
ggaagtggac
ggtcccggcea
tgtgcagaac
gaaaggtcaa
tgaacgggaa
ctccgtggga
ttcaccagct
gagggtgcag
cctgacccag
atgccaaagc
ccccacctcg
catcacctgt
ccgacacgtg
gcagtttgtc
ctccctgatc
ccagcagtac
tggttgtgga
aaacggcctg

agaatgctcc

gagggcagceg

cctgacagct
acagcggtgg
cataatagct
cctacagctc
gccaccatga
tcagacacca
gaccagttga
tgtgacctgg
gagatgaacg
cctcagagcc
ctggcagtca
ggacggtcca
ccgggaaagc
ggcccatcct
cctcactgcc
gacaaggaaa
atcacttgca
atctgcctgg
cacgaccccc
aaggagttgc
ggggcagags
gctggcectcc
ggctgtggcet
gcggtgtttg

gagcaggccc

gagaagaaaa
agggcagtgt
gacagactaa
ctgggcaacg
ttgtgtttgt
gcatcttcca
gagtgatctt
accaacagtc
ccactggtgg
tgaccagagt
ttctgcacac
tctacaactc
tcagagtgca
gctgggatga
ctggaacctc
cctcggtggc
ctgatgttcg
actgcttcca
aactgggcta
accacttccg
aatgtgtcct
tgccggaacc
tcgeccttctg

aagcctcagg

gctgggaagc

ggtaagggag
agtctgagca
cagaagcctc
tgctggttat
ccggttcaac
actgaaggaa
cgctggaaag
cattgtgcac
agatgacccc
ggacctcagc
tgacagccgc
cttctatgtg
gtgcagcact
tgtcctgatc
ggccgagttc
ccttcacctc
ctctccggtg
cctgtactgt
ctccttgect
gatcctggga
ccaaatgggg
tgaccagcgg
tcgggagtgc
gaccaccaca

ggcctccaag

ctcgttactc
gtactcgttg
tgctaaccat
tgtgctgtct
tcctcccatg
gtggtggcca
gaactgagaa
attgtccagc
aggaatgcag
tcctetgtcc
aaggattccc
tactgcaagg
tgcagacaag
cccaaccgga
ttcttcaaat
attgccacca
ctggtgttcc
gtgaccagac
tgtgtggctg
gaggaacagt
ggagtgctgt
aaggtcactt
aaggaggcct
caagcctaca

gagactatca

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



agaaaaccac
tgcacatgaa
agtggaacag
cgggtggeat
agtgcccacc
cttctataat
aaacctgtag
acctcctcct
ataggtgcac
ccatgttggc
ttaaattaga
agtacctcaa
ttttcttcct
ctaaatggtt
cccaaaacac
aaaataagaa
cattcagaac
tgtaattttg
agctctcttc
tgaggcagga
gcctgggcaa
aaagtggact
agaatcag

<210> 59

<211> 253
<212> DNA

caagccatgc
gtgcccccag
agtgtgtatg
ccctgtgacc
agccttgtcc
attatggggt
ggcctgegtt
ccctgggttc
accaccaagc
caggctagtc
ctaatagcag
agaactattc
aaaaggggtc
atgagcaagt
atttacttat
gaaaaagaag
acccagtctg
tcattccttg
taaaaataca
ggatttcttg
cagagtagaa

gtgaaaactg

cctaggtgcc
ccacagtgcc
ggggaccact
cctccccagt
taataaaatt
ggaggggest
acccaggctg
aagcaattct
ctggctaatt
tctggcaagc
agtggtcaga
ttgtttgcect
atgttgattt
ttaagaaaaa
gattatgttg
acttgggact
tgttgcacaa
cgtgatattt
aaaatttgtg
aactgggagg
ctcctctcaa

aaaggactag

atgtgcctgt
gccttgaatg
ggtttgatgt
gcctctectg
aagttgcatc
ggtatggagc
gagtgcagtg
cctgcctcag
tttatatctt
catggtaaaa
ctatactgaa
tattcctatg
ttacttacaa
tcttcagcaa
aaaacatagg
taaaaagtct
tatgttactt
taaaaaacat
gggccttgta
cagagcttgc
aaaaaaaaaa

aaaaactaca

ggaaaagaat
gtgctggaac
gtgataatgg
gccctggaag
attttgtctg
aaggggccca
gcacatttct
cctcccaagt
tagtagagac
tgtaactatt
agcttggtga
taaataactg
tgtattttaa
atactacctt
gtctggggaa
tttagaggcc
aggtataaat
tctgtgtaag
gtcccagcta
agtgagccca
aaaaaagaaa

ctacaaagat

ggaggctgca
tgtggctgeg
attaactgcc
ttgccactcc
actaggtgtc
agttgggaag
gctcactgca
agctgtgatt
gggagtctca
taaggctgct
atcacaatta
aaatctttgt
gtttgtcact
agattatgac
aaagggattt
agctcaccaa
caaggattca
gtatttataa
cttgggaggc
ctgcactcca
gaaagaaaaa

aCagaaacca

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4148



<213>

<400> 59
gcccagcacc

tctcgctctt
gcggegaage
ccttttatgg
ccaccgccga
<210> 60
<211> 281
<212>

<213>

<400> 60
ggtcgaggtsg

aattttgtat
ggcgegegcec
cggcggeagce
ggeggegecec
<210> 61

<211> 220
<212>

<213>

<400> 61

DNA
Gallus gallus

DNA
Human betaherpesvirus 5

Homo sapiens

ccaaggceggc
tttttttttc
cggtgagtga
ctcgagcggc

gtc

agccccacgt
ttatttattt
aggecgeeecs
caatcagagc

ctataaaaag

Caacgccaaa

gcaaaaggag
gcggegeges

cgeggegeces

tctgcttcac
tttaattatt
g88cge8eCsy
ggcgcegctcc

cgaagcgcgc

tggtgatgcg gttttggcag tacaccaatg

ttccaagtct ccaccccatt gacgtcaatg

actttccaaa atgtcgtaat aaccccgccc

ggtgggaggt ctatataagc agagctcgtt

<210> 62
<211> 455
<212>
<213>

DNA
Homo sapiens

actctccctc
gggagageges
gccaatcagc

ccctataaaa

tctccccatc
ttgtgcagceg
ageeecegess

gaaagtttcc

88CcgLgLCEEs

ggcgtggata
ggagtttgtt
cgttgacgca

tagtgaaccg

ctcctcttcc
gtaaaaaaat
gtgcgeccegtt

cccagecggceg

tcccccccect

atgggggcesg
CEELLECLags
ttttatggcg

a

gcggtttgac
ttggcaccaa

aatgggcggt

tcaatctcgc
gctgcactgt
ccgaaagttg

cgacgcgcca

ccccaccccc

8888888888
cggagaggtg

aggcgecgsc

tcacggggat
aatcaacggg

aggcgtgtac

60

120

180

240

253

60

120

180

240

281

60

120

180

220



<400> 62
caacctttgg

gcctccccgt
aaggactcgc
aacccagaga
gagaatagca
tccccgagaa
gggtaaactg
aaccgtatat
<210> 63

<211> 422
<212> DNA

<213>

<400> 63
ctgcagaggg

gggtgcctac
aattgcgcat
actgccagct
ccgcctcagc
cggccacctt
cgagataggg
tc

<210> 64

<211> 281
<212> DNA

<213>

<400> 64

agctaagcca
caccaccccc
ccctgecttg
tcgctgegtt
tgcgtgaggc
gttgggggga
ggaaagtgat

aagtgcagta

Homo sapiens

ccctgegtat
ctgacgaccg
cccctatcag
tcagcaccgc
actgaaggcg
ggtcgcgtcc

gggcacggsc

Homo sapiens

gcaatggtag
cccaacccgc
gggaatccca
cccgeccccct
tccggtgccc
ggggtcggcea
gtcgtgtact

gtcgccgtga

gagtgcaagt
accccgaccc
agaggeggeag
ggacagtgcc
cgctgacgtc
gcgecgecegce

gcgaccatct

agggaagatt
cccgaccgga
gggaccgtcg
cacccgcccg
gtcagtgggc
attgaacggg
ggctccgect

acgtt

gggttttagg

actggacaag
gggaaacagg
ttcgcccccg
actcgccggt

cggcccagcec

gcgetgeggce

ctgcacgtcc
gctgagagta
ttaaactccc
ctctcgtcat
agagcgcaca
tgcctagaga

ttttcccgag

accaggatga
cacccaaccc
atgcggcgag
cctggeggceg
cccccgcaaa

ggaccgcacc

gccggegact

cttccaggcg
attcatacaa
actaacgtag
cactgaggtg
tcgcccacag
aggtggegceg

ggtggggsag

ggcgggetesg
ccattcccca
gcgegtgegce
cgcgccaccg
ctccccttcc
acgcgaggcg

cagcgctgcc

acttgtggac aaagtttgct ctattccacc tcctccagge cctccttggg tccatcaccc

60

120

180

240

300

360

420

455

60

120

180

240

300

360

420

422

60



caggggtgct
atggtcaggg

gttaccgggg

gacgaaggct

<210> 65
<211> 953
<212>
<213>

<400> 65
cgcgtccgcec

cgccaggtaa
gccgeecgtct
cgggagaagc
ggccgegctc
ggtctttgtc
ccgtcaggcc
actgcgtgcg
aatcgcgcgt
cccgagggtg
ggcgggectg
ggacgcctcc
gtccccaatc
gtggccaggg
gtcttgatag
tcctgggcaa

<210> 66
<211>

DNA
Homo sapiens

1068

gggtccatcc
cgtccgagag
caacgggaac

cgcgaggcetg

cgcgagcaca
gcceggecag
gggecegeage
ccctgggcect
gggcgescec
tgagccgggc
cggtggggsc
cgctgggaat
gcgttctggg
tggccgctgce
gcgeccecceggtt
gaccagtgtt
tgggcgegeg
cggcageggc
ttcgccagcc

cgtgctggtt

cacccccagg
caggtttcgc
agggecgtttt

tgagcagcca

gagcctcgcc
ccgaccgges
ggeggecgca
ccggagatgg
gctceggggs

tcttgccaat

tggggcgceca
tggcgctaat
geeegggesgce
gtgcgecgcegc
gggaggegst
tgccttttat
ccggegeccc
tgctcttggc
tctgctaacc

attgtgctgt

cccacacagg
agtggaaggc
ggaggtggtt

cagtgccctg

tttgccgatc
catgcggccg
tggggcggaa
gggacacccc

tgccgctctc

ggggatcgca
tgcgegtgceg
tgcgegtgceg
ttgcgccact
gcgacccggt
tggggectgg
ggtaataacg
ctggcggcect
ggccccgagg
atgttcatgc

ctcatcattt

cttgcagtat
aggcaggtgt
gccatgggga

C

cgccgceccecgt
cggcccttcg
ccggaccgcc

acgccagttc

g888ceeees
cggtgggegc
cgctggtcect
cgctgggact
tcctgcccga
cgctgtttga
cttcctgeccg
cggeeggecc

aaggactcgg

tgactatagc
cttcttcttt

tggcaaagaa

tgtgtgeggt
tggggaggca

cctggatgct

ccacacccgc
cccgtgcaga
gtgggeesecsy
gcaggegega
caaccggegg
ggcgtagccc
ttgggcgcta
caatggcgct
gcegetggeg
accgggegga
cgcgeegegg
ggcttccttt
cgcgeeggaa
cttcttttgt
ttcctacagc

ttc

120

180

240

281

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

953



<212>
<213>

DNA

<220>
<223>

Artificial Sequence

intron construct

<400> 66
gtcgctgcegc

cggctctgac

ggctgtaatt

cttgagggsc
tgtgtgtgeg
gggcgeegecs
ggtgccccgc
gtggeggsest

cctccccgag

gcggggctceg
ccgeccteggg
tgtcgaggcg
ggacttcctt
tctagcgggc
cttcgtgegt
ggggacggct
ggcggctcta
ggcaacgtgc
<210>
<211>

<212>
<213>

67
127
DNA

gctgecttceg
tgaccgecgtt
agcgcttggt
tccgggaggs
tggggagcgc
cggggctttg
ggtgcggeses
gagcaggees
ttgctgagca
ccgtgeeggg
ccggeggagss
cggcgagecg
tgtcccaaat
gcgggecgaa
cgccgegecg
gccttegggg
gagcctctgc

tggttattgt

Homo sapiens

ccccgtgcecc
actcccacag
ttaatgacgg
ccctttgtgc
cgegtgeggc
tgcgctccgce
gggctgcgag
tgtgggcgeg
cggcccggcet
cggggeetes
ctcgggggag
cagccattgc
ctgtgcggag
gcggtgeggc
ccgtcccctt
gggacggesc
taaccatgtt

gctgtctcat

cgctccgecg
gtgagcgggc
cttgtttctt
g88888agcg
tccgcgetgce
agtgtgcgcg
gggaacaaag
tcggtegggc
tcgggtgegg
cggcaggtgg
gggcgeegecsy
cttttatggt
ccgaaatctg
geeggeagga
ctccctctcec
agggcggegst
catgccttct

cattttggca

ccgecctcgeg
gggacggecec
ttctgtggct
gctcgggess
ccggeggcetg
aggggagesc
gctgegtgeg
tgcaaccccc

ggctccgtac

gggtgeceggg
gccecccggag
aatcgtgcga
ggaggegecg
aggaaatggg

agcctcgggg

tcggcttctg
tectttttcect

aagaattc

Made in Lab - Chicken beta-actin exon/intron + rabbit globin

ccgeecgecc
ttctcctecg
gcgtgaaagc
tgcgtgegtg
tgagcgctgc
ggccgesesc
gggtgtgtgc
cctgcacccc
ggggegtggc
cggegeceess
cgeceggeggc
gagggegeag
ccgcaccccc
cggggagesc
ctgtccgegg
gecgtgtgacc

acagctcctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1068



<400> 67

agtctgcggt gggcagcgga ggagtcgtgt cgtgcctgag agcgcagectg tgctcctggg

caccgcgcag tccgecccccg cggectcctgg ccagaccacc cctaggaccc cctgecccaa

gtcgcag

<210> 68
<211> 121
<212>
<213>

<400> 68

DNA
Human betaherpesvirus 5

tcagatcgcc tggagaggcc atccacgctg ttttgacctc catagtggac accgggaccg

atccagcctc cgecggeccggg aacggtgcat tggaacgecgg attccccgtg ccaagagtga

C

<210> 69
<211> 512
<212>
<213>

<220>
<223>

<400> 69
ctcactctct

aactcttcgc
tccgccaccg

ggcgtctaac

gcggtcggesg
gagacggces
actccctctc
aggatttgat

ttgecctttct

<210> 70

DNA
Artificial Sequence

tccgcatcgc
ggtctttcca
agggacctga
cagtcacagt
ttgtttctgg
atggtcgagg
aaaagcgggc
attcacctgg

ctccacaggt

Synthetic construct

tgtctgcgag
gtactcttgg
gcgagtccgc
cgcaaggtag
cggaggtgct
tgaggtgtgg
attacttctg
cccgatctgg

gtccactccc

ggccagctgt
atcggaaacc
atcgaccgga
gctgagcacc
gctgatgatg
caggcttgag
cgctaagatt

ccatacactt

ag

tgggctcgeg
cgtcggcectc
tcggaaaacc
gtggcggsce
taattaaagt
atccagctgt
gtcagtttcc

gagtgacaat

gttgaggaca
cgaacggtac
tctcgagaaa
gcagcgggtg
aggcggtctt
tggggtgagt
aaaaacgagg

gacatccact

60

120

127

60

120

121

60

120

180

240

300

360

420

480

512



<211>
<212>
<213>

956

<400> 70
ctttttcgca

cctggectct
tacgtgattc
cgcctcgtgc
ggcaccttcg
gacgtgctgc
acactggtat
catgttcggc
aagctggccg
cggcaaggct
ctgctccagg

CcCacCacCaaag

accgggcegcec

gttggggegga

ttaggccagc
cttggttcat
<210> 71
<211> 83
<212>
<213>

<400> 71
tcagaagccc

ggcaagtggt

<210> 72

DNA
Homo sapiens

DNA
Homo sapiens

acgggtttgc
ttacgggtta
ttgatcccga
ttgagttgag
cgcctgtctc
gacgcttttt
ttcggttttt
gaggcegsesc
gcctgetctg

ggcccggtceg

gggctcaaaa
gaaaagggcc
gtccaggcac
ggggttttat
ttggcacttg

tctcaagcct

cgggctcgtc

ccctaggttc

cgccagaaca
tggcccttgc
gctggagcca
gcctggectg
gctgectttceg

ttctggcaag

gggeeegegs
ctgcgagcgc
gtgcctggcc
gcaccagttg
tggaggacgc
tttccgtect
ctcgattagt
gcgatggagt

atgtaattct

cagacagtgg

agtcaaaccg

888

caggtaagtg
gtgccttgaa
ggggcgegecc

ggcgetgggs

ataagtctct
atagtcttgt
ccggegacgg
ggccaccgag
tcgcgccgcec
cgtgagcgga
ggcgeteggg
cagccgtcgc
tctggagctt
ttccccacac
ccttggaatt

ttcaaagttt

gttctctgtt

ccgtgtgtgg
ttacttccac
ttgcgcttta
ccgeccgegtg
agccatttaa
aaatgcgggc
ggcccegtgeg
aatcggacgg
gtgtatcgcc
aagatggccg
agagcggecsg
ttcatgtgac
ttggagtacg
tgagtgggte
tggecttttt

ttttcttcca

tgcactcggc

ttcccgeggg
ctggctccag
ggagcccctt
cgaatctggt
aatttttgat
caggatctgc
tcccagcecgca
gggtagtctc
ccgececctggg
cttcccggcec
ggtgagtcac
tccacggagt
tcgtctttag
gagactgaag
gagtttggat

tttcag

agcacgggca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

956

60

83



<211>
<212>
<213>

755
DNA

<220>
<223>

<400> 72
ttcctgttaa

atgttgctcc
cttcccgtat
aggagttgtg
cccccactgg
ccctcectat
ctcggectgtt
ggctgctcgc
cggccctcaa
cgcctcttceg
tgtatctttt
ccaagctgtg
catcttatca
<210> 73

<211> 755
<212> DNA

<213>

<220>
<223>

<400> 73

tcaacctctg
ttttacgcta
ggctttcatt
gcccgttgtc
ttggggcatt
tgccacggceg
gggcactgac
ctgtgttgcc
tccagcggac
ccttcgecct
tcacctgtgc

ccttgggcegg

gttgttgaat

Artificial Sequence

gattacaaaa
tgtggatacg
ttctcctect
aggcaacgtg
gccaccacct
gaactcatcg
aattccgtgg
acctggattc
cttccttccc
cagacgagtc
cttgtttttg
ctttggggca

tttcttcectt

Artificial Sequence

Made in Lab - mutated woodchuck hepatitis regulatory element

tttgtgaaag attgactggt attcttaact

ctgctttaat
tgtataaatc
gcgtggtgtg
gtcagctcct
ccgcctgect
tgttgtcggg
tgcgcgggac
gcggectget
ggatctccct
cctgtgttcc
tggacataga

tggac

gcctttgtat
ctggttgctg
cactgtgttt
ttccgggact
tgcccgetgce
gaagctgacg
gtccttctgc
gccggctctg
ttgggccgcc
gcgtcctact

tccctataaa

Made in Lab - HepB derived enhancer element

catgctattg
tctctttatg
gctgacgcaa
ttcgctttcc
tggacagggsg
tcctttecgce
tacgtccctt
cggcctcttc
tccccgecca
tttcaagcct

gaatttggtt

ttcctgtaaa caggcctatt gattggaaag tttgtcaacg aattgtgggt cttttggggt

ttgctgcccc ttttacgcaa tgtggatatc ctgctttaat gecctttatat gcatgtatac

aagcaaaaca ggcttttact ttctcgccaa cttacaaggc ctttctcagt aaacagtata

60

120

180

240

300

360

420

480

540

600

660

720

755

60

120

180



tgacccttta
cccccactgg
ctctgeccgat
caaacctcat
ggctgctcgc
cggccctcaa
cgcctcttceg
tgtatctttt
ccaagctgtg
catcttatca
<210> 74

<211> 94

<212> DNA

<213>

<400> 74

cccecgttget

ttggggcttg

ccatactgcg
cgggaccgac
ctgtgttgcc
tccagcggac
ccttcgecct
tcacctgtgc

ccttgggcegg

gttgttgaat

Homo sapiens

cggcaacggc

gccataggcc
gaactcctag
aattctgtcg
acctggattc
cttccttccc
cagacgagtc
cttgtttttg
ctttggggca

tttcttcectt

gctggagecct cggtagccgt tcctecctgec

tccttgcacc ggcccttect ggtctttgaa

<210> 75

<211> 596
<212> DNA
<213>

<400> 75
attcgagcat

acatttaaat
aattactagt
acgctctgtt
tcttaactat

tgctattgct

cttaccgcca
gttaataaaa
tcaggtgtat
cctgttaatc
gttgctcctt

tcccgtacgg

Woodchuck hepatitis virus

tttattccca
caaaatggtg
tgccacaaga
aacctctgga
ttacgctgtg

ctttcgtttt

ctggtctgtg
atcagcgcat
ccgecttgttt
tactctcccg
tgcgcgggac
gcggectget
ggatctccct
cctgtgttcc
tggacataga

tggac

ccaagtgttt
gcgtggaacc
tgctcgcagc
caagcactca
gtccttctgc
gccggctctg
ttgggccgcc
gcgtcctact

tccctataaa

gctgacgcaa
tttgtgtctc
tggactggag
ccgtttccgc
tacgtccctt
cggcctcttc
tccccgecca
tttcaagcct

gaatttggtt

cgctgggect cccaacggge cctcctcecccc

taaa

tatttgttct
gggcaatcat
caaacatgtt
ttacaaaatt
tggatatgct

ctccteccttg

gtttttcttg
ttacattttt
aagaaacttt
tgtgaaagat
gctttaatgc

tataaatcct

atttgggtat
agggatatgt
cccgttattt
tgactgatat
ctctgtatca

ggttgctgtc

240

300

360

420

480

540

600

660

720

755

60

94

60

120

180

240

300

360



tctttatgag gagttgtggc ccgttgtccg

tgacgcaacc cccactggct ggggcattgc

cgctttcccec ctcccgatcg ccacggecaga

gacaggggct aggttgctgg gcactgataa

<210> 76

<211> 387
<212> DNA
<213>

<400> 76
tggctaataa

actcggaaga
gagtttggca
tcatcagtat
ttgaggttag
attttcctta
agctgtccct
210> 77

<211> 251
<212> DNA

<213> Bos

<400> 77
ttgccagcca

tcccactgtc
ttctattctg
caggcatgct
ttcctcctgg
<210> 78

<211> 202
<212> DNA

aggaaattta
acatatggga
acatatgccc
atgaaacagc
atttttttta
catgttttac

cttctcttat

taurus

tctgttgttt

ctttcctaat
ggeeggteggss
ggggatgegg

g

Oryctolagus cuniculus

ttttcattgc
gggcaaatca
atatgctggc
cccctgetgt
tattttgttt

tagccagatt

ggagatc

gcccctcccc
aaaatgagga

tggggcagga

tgggctctat

tcaacgtggc
caccacctgt
actcatcgcc

ttccgtggtg

aatagtgtgt
tttaaaacat
tgccatgaac
ccattcctta
tgtgttattt

tttcctcctc

cgtgccttcc

aattgcatcg

CcagCaagges

gggtacccag

gtggtgtgct
caactccttt

gcctgecttg

ttgtcgggga

tggaattttt
cagaatgagt
aaaggttggc
ttccatagaa
ttttctttaa

tcctgactac

ttgaccctgg
cattgtctga

gaggattggg

gtgctgaaga

ctgtgtttgc
ctgggacttt
cccgectgcetg

agggcc

tgtgtctctc
atttggttta
tataaagagg
aagccttgac
catccctaaa

tcccagtcat

aaggtgccac
gtaggtgtca
aatacaatag

attgacccgg

420

480

540

596

60

120

180

240

300

360

387

60

120

180

240

251



<213>

<400>

Homo sapiens

78

ctgcccgggt ggcatccctg tgacccctcc ccagtgectc tcctggececct ggaagttgcec

actccagtgc ccaccagcct tgtcctaata aaattaagtt gcatcatttt gtctgactag

gtgtccttct ataatattat ggggtggagg ggggtggtat ggagcaaggg gcccaagttg

ggaagaaacc tgtagggcct gc

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

<400>

cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc

tacatgacct

acca

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

<220>
<223>

<400>

79

304

DNA

Human betaherpesvirus 5

79

80

111

DNA

Artificial Sequence

Synthetic construct

80

aacttacggt aaatggcccg cctggctgac

taatgacgta tgttcccata gtaacgccaa
agtatttacg gtaaactgcc cacttggcag
cccctattga cgtcaatgac ggtaaatggc

tatgggactt tcctacttgg cagtacatct

cgcccaacga
tagggacttt
tacatcaagt
ccgecctggea

acgtattagt

cccccgecca
ccattgacgt
gtatcatatg
ttatgcccag

catcgctatt

gactataagg atgatgatga taagggagga ggaggatcgg gggggggagg atcgtaccca

tacgacgtgc cggactacgc cggtggcgge ggcagecggeg gecggeggate g

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

81
37
PRT
Artificial Sequence

60

120

180

202

60

120

180

240

300

304

60

111



<220>
<223> Synthetic construct

<400> 81
Asp Tyr Lys Asp Asp Asp Asp Lys Gly Gly Gly Gly Ser Gly Gly Gly
1 5 10 15

Gly Ser Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Gly Gly Gly Gly Ser
20 25 30

Gly Gly Gly Gly Ser
35



