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Lys

Asn

585

Gln

Gln

Pro

Ile

Ser
665

Gln

Ser

Arg

490

Thr

Pro

Pro

Asn

Thr

570

Leu

Gly

Gly

Ser

Leu

650

Gln

Gly

Ala

475

Val

Gly

Gly

Ser

Val

555

Thr

Gln

Ala

Pro

Pro

635

Ile

Ala

Thr

460

Gln

Ser

Ala

Val

Ser

540

Asp

Asn

Gln

Leu

Ile

620

Leu

Lys

Lys

Gln

Ala

Thr

Thr

Ala

525

Gly

Tyr

Pro

Ala

Pro

605

Trp

Met

Asn

Leu

Gln

Lys

Thr

Lys

510

Met

Val

Ser

Val

Asn

590

Ala

Gly

Thr

Ala
670

Leu

Asn

Leu

495

Tyr

Ala

Leu

Ser

Ala

575

Thr

Met

Lys

Gly

Pro

655

Ser

Leu

Trp

480

Ser

His

Thr

Met

Val

560

Thr

Gly

Val

Ile

Phe

640

Val

Phe



Ile

Leu

Ser

705

Gly

Asn

Thr

Gln

690

Asn

Thr

Leu

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

<400>

Gln Tyr
675

Lys Glu

Tyr Tyr

Tyr Ser

12
738
PRT

Ser

Asn

Lys

Glu
725

Thr

Ser

Ser

710

Pro

Adeno-associated

12

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Gln

Asp

Gly

Ala

Tyr

50

Asn

Gln

Ala

Ile Arg
20

Asn Gln

35

Lys Tyr

Ala Ala

Leu Lys

Glu Phe

Gly

Glu

Gln

Leu

Asp

Ala

85

Gln

Tyr

Trp

Lys

Gly

Ala

70

Glu

Gly Gln Vval

680

Lys Arg Trp

695

Thr Asn Val

Arg Pro Ile

virus rhile

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Pro

Ala

Asp

40

Phe

Ala

Asn

Leu

Asp

Leu

25

Asp

Asn

Leu

Pro

Gln

Ser

Asn

Asp

Gly
730

Trp

10

Lys

Gly

Gly

Glu

Tyr

90

Glu

Val

Pro

Phe

715

Thr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Glu

Glu

700

Ala

Arg

Glu

Gly

Gly

Asp

60

Asp

Arg

Thr

Ile

685

Ile

Val

Tyr

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Glu

Gln

Asn

Leu

Asn

Pro

30

Val

Gly

Ala

Asn

Phe

Trp

Tyr

Thr

Thr
735

Leu

15

Lys

Leu

Glu

Tyr

His

95

Gly

Glu

Thr

Glu

720

Arg

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly



Asn

Leu

Pro

145

Gly

Thr

Pro

Gly

Ser

225

Ile

Leu

Asn

Arg

Asn
305

Leu

Gly

130

Val

Lys

Gly

Ala

Ala

210

Ser

Thr

Tyr

Thr

Phe

290

Asn

Gly

115

Leu

Glu

Lys

Asp

Gly

195

Pro

Gly

Thr

Lys

Tyr

275

His

Trp

100

Arg

Val

Pro

Gly

Ser

180

Pro

Met

Asn

Ser

Gln

260

Phe

Cys

Gly

Ala

Glu

Ser

Gln

165

Glu

Ser

Ala

Trp

Thr

245

Ile

Gly

His

Phe

Val

Glu

Pro

150

Gln

Ser

Gly

Asp

His

230

Arg

Ser

Tyr

Phe

Arg
310

Phe

Gly

135

Gln

Pro

Val

Leu

Asn

215

Cys

Thr

Asn

Ser

Ser

295

Pro

Gln

120

Ala

Arg

Ala

Pro

Gly

200

Asn

Asp

Trp

Gly

Thr

280

Pro

Lys

105

Ala

Lys

Ser

Lys

Asp

185

Ser

Glu

Ser

Ala

Thr

265

Pro

Arg

Ser

Lys

Thr

Pro

Lys

170

Pro

Gly

Gly

Thr

Leu

250

Ser

Trp

Asp

Leu

Lys

Ala

Asp

155

Arg

Gln

Thr

Ala

Trp

235

Pro

Gly

Gly

Trp

Asn
315

Arg

Pro

140

Ser

Leu

Pro

Met

Asp

220

Leu

Thr

Gly

Tyr

Gln

300

Phe

Val

125

Gly

Ser

Asn

Ile

Ala

205

Gly

Gly

Tyr

Ser

Phe

285

Arg

Lys

110

Leu

Lys

Thr

Phe

Gly

190

Ala

Val

Asp

Asn

Thr

270

Asp

Leu

Leu

Glu

Lys

Gly

Gly

175

Glu

Gly

Gly

Gly

Asn

255

Asn

Phe

Ile

Phe

Pro

Arg

Ile

160

Gln

Pro

Gly

Ser

Val

240

His

Asp

Asn

Asn

Asn
320



Ile

Asn

Leu

Pro

Asn

385

Phe

Gln

Leu

Ser

Phe

465

Leu

Gln

Leu

His

Gln

Asn

Pro

Ala

370

Gly

Pro

Phe

Asp

Arg

450

Ser

Pro

Asn

Asn

Lys

Val

Leu

Tyr

355

Asp

Ser

Ser

Glu

Arg

435

Thr

Gln

Gly

Asp

Gly

515

Asp

Lys

Thr

340

Val

Val

Gln

Gln

Asp

420

Leu

Gln

Ala

Pro

Asn

500

Arg

Asp

Glu

325

Ser

Leu

Phe

Ala

Met

405

Val

Met

Ser

Gly

Cys

485

Ser

Asp

Glu

Val

Thr

Gly

Met

Val

390

Leu

Pro

Asn

Thr

Pro

470

Tyr

Asn

Ser

Glu

Thr

Ile

Ser

Ile

375

Gly

Arg

Phe

Pro

Gly

455

Asn

Arg

Phe

Leu

Arg

Gln

Gln

Ala

360

Pro

Arg

Thr

His

Leu

440

Gly

Asn

Gln

Ala

Val

520

Phe

Asn

Val

345

His

Gln

Ser

Gly

Ser

425

Ile

Thr

Met

Gln

Trp

505

Asn

Phe

Glu

330

Phe

Gln

Tyr

Ser

Asn

410

Ser

Asp

Ala

Ser

Arg

490

Thr

Pro

Pro

Gly

Thr

Gly

Gly

Phe

395

Asn

Tyr

Gln

Gly

Ala

475

Val

Gly

Gly

Ser

Thr

Asp

Cys

Tyr

380

Tyr

Phe

Ala

Tyr

Thr

460

Gln

Ser

Ala

Val

Ser

Lys

Ser

Leu

365

Leu

Cys

Glu

His

Leu

445

Gln

Ala

Thr

Thr

Ala

525

Gly

Thr

Glu

350

Pro

Thr

Leu

Phe

Ser

430

Tyr

Gln

Lys

Thr

Lys

510

Met

Val

Ile

335

Tyr

Pro

Leu

Glu

Ser

415

Gln

Tyr

Leu

Asn

Leu

495

Tyr

Ala

Leu

Ala

Gln

Phe

Asn

Tyr

400

Tyr

Ser

Leu

Leu

Trp

480

Ser

His

Thr

Met



Phe

545

Met

Glu

Pro

Trp

Pro

625

Gly

Pro

Ile

Leu

Ser

705

Gly

Asn

530

Gly

Leu

Gln

Ile

Gln

610

His

Leu

Ala

Thr

Gln

690

Asn

Thr

Leu

Lys

Thr

Tyr

Val

595

Asn

Thr

Lys

Asp

Gln

675

Lys

Tyr

Tyr

Gln

Ser

Gly

580

Gly

Arg

Asp

His

Pro

660

Tyr

Glu

Tyr

Ser

Gly

Glu

565

Val

Ala

Asp

Gly

Pro

645

Pro

Ser

Asn

Lys

Glu
725

Ala

550

Glu

Val

Val

Val

Asn

630

Pro

Thr

Thr

Ser

Ser

710

Pro

535

Gly

Glu

Ala

Asn

Tyr

615

Phe

Pro

Thr

Gly

Lys

695

Thr

Arg

Lys

Ile

Asp

Ser

600

Leu

His

Gln

Phe

Gln

680

Arg

Asn

Pro

Asp

Lys

Asn

585

Gln

Gln

Pro

Ile

Ser

665

Val

Trp

Val

Ile

Asn

Thr

570

Leu

Gly

Gly

Ser

Leu

650

Gln

Ser

Asn

Asp

Gly
730

Val

555

Thr

Gln

Ala

Pro

Pro

635

Ile

Ala

Val

Pro

Phe

715

Thr

540

Asp

Asn

Gln

Leu

Ile

620

Leu

Lys

Lys

Glu

Glu

700

Ala

Arg

Tyr

Pro

Gln

Pro

605

Trp

Met

Asn

Leu

Ile

685

Ile

Val

Tyr

Ser

Val

Asn

590

Gly

Ala

Gly

Thr

Ala

670

Glu

Gln

Asn

Leu

Ser

Ala

575

Ala

Met

Lys

Gly

Pro

655

Ser

Trp

Tyr

Thr

Thr
735

Val

560

Thr

Ala

Val

Ile

Phe

640

Val

Phe

Glu

Thr

Asp

720

Arg



<210> 13

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 13

Asn Lys Ile Gln Arg Thr Asp
1 5

<210> 14

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 14

Asn Lys Thr Thr Asn Lys Asp
1 5

<210> 15

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 15

Thr Asn Lys Ile Gly Val Thr
1 5

<210> 16

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 16

Gly Asn Leu Thr Lys Gly Asn



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

<220>
<223>

<400>

17

7

PRT

Artificial Sequence

heterologous peptide insertion

17

Asn Thr Val Lys Leu Ser Thr

1

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

<220>
<223>

<400>

5

18

7

PRT

Artificial Sequence

heterologous peptide insertion

18

Ser Asn Thr Val Lys Ala Ile

1

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

<220>
<223>

<400>

5

19

7

PRT

Artificial Sequence

heterologous peptide insertion

19

Ala Ser Asn Ile Thr Lys Ala

1

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

<220>
<223>

<400>

5

20

7

PRT

Artificial Sequence

heterologous peptide insertion

20



Asp Asn Thr Val Thr Arg Ser

1

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

<220>
<223>

<400>

5

21

7

PRT

Artificial Sequence

heterologous peptide insertion

21

Asn Lys Ile Ser Ala Lys Asp

1

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

<220>
<223>

<400>

5

22

7

PRT

Artificial Sequence

heterologous peptide insertion

22

Asn Gln Asp Tyr Thr Lys Thr

1

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

<220>
<223>

<400>

5

23

7

PRT

Artificial Sequence

heterologous peptide insertion

23

Gln Ala Asp Thr Thr Lys Asn

1

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

<220>
<223>

5

24

7

PRT

Artificial Sequence

heterologous peptide insertion



<400> 24

Thr Asn Arg Thr Ser Pro Asp
1 5

<210> 25

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 25

Ser Asn Thr Thr Gln Lys Thr
1 5

<210> 26

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 26

Ala Ser Asp Ser Thr Lys Ala
1 5

<210> 27

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 27

Leu Ala Asn Lys Ile Gln Arg Thr Asp Ala
1 5 10

<210> 28

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223> heterologous peptide insertion

<400> 28

Leu Ala Asn Lys Thr Thr Asn Lys Asp Ala
1 5 10

<210> 29

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 29

Leu Ala Thr Asn Lys Ile Gly Val Thr Ala
1 5 10

<210> 30
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 30

Leu Ala Gly Asn Leu Thr Lys Gly Asn Ala
1 5 10

<210> 31

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 31
Leu Ala Asn Thr Val Lys Leu Ser Thr Ala

1 5 10

<210> 32
<211> 10
<212> PRT



<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 32

Leu Ala Ser Asn Thr Val Lys Ala Ile Ala
1 5 10

<210> 33

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 33

Leu Ala Ala Ser Asn Ile Thr Lys Ala Ala
1 5 10

<210> 34
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 34

Leu Ala Asp Asn Thr Val Thr Arg Ser Ala
1 5 10

<210> 35

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 35
Leu Ala Asn Lys Ile Ser Ala Lys Asp Ala

1 5 10

<210> 36



<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 36

Leu Ala Asn Gln Asp Tyr Thr Lys Thr Ala
1 5 10

<210> 37

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 37

Leu Ala Thr Asn Lys Ile Gly Val Thr Ser
1 5 10

<210> 38

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 38

Leu Ala Thr Asn Lys Ile Gly Val Thr Ala
1 5 10

<210> 39

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 39

Leu Ala Gln Ala Asp Thr Thr Lys Asn Ala
1 5 10



<210> 40
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 40

Leu Ala Thr Asn Arg Thr Ser Pro Asp Ala
1 5 10

<210> 41

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 41

Leu Ala Ser Asn Thr Thr Gln Lys Thr Ala
1 5 10

<210> 42

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 42

Leu Ala Ala Ser Asp Ser Thr Lys Ala Ala
1 5 10

<210> 43

<211> 745

<212> PRT

<213> Artificial Sequence

<220>
<223> variant AAV capsid

<400> 43

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser



Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro
210

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Arg
20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn
215

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly
220

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Gln

Gly

Gly

625

Ser

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Arg

Val

610

Pro

Pro

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Thr

595

Leu

Ile

Leu

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

Trp

Met

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly
645

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys
650

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Asn

590

Asn

Tyr

Phe

Pro

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Lys

Thr

Leu

His

Gln
655

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Ile

Gln

Gln

Pro

640

Ile



Leu

Ala

Ser

Asn

705

Asp

Gly

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

Lys

675

Glu

Glu

Thr

Arg

44
745
PRT

Asn Thr Pro Val

660

Phe Ala Ser Phe

Ile Glu Glu

695

Trp

Ile Gln Tyr Thr

710

Val Asp Thr Asn

725

Tyr Leu Thr

740

Arg

Artificial Sequence

variant AAV capsid

44

Met Ala Ala

1

Glu Gly Ile

Lys Pro Ala

35

Gly Tyr Lys

50

Val Asn Glu

65

Asp Gly Tyr Leu
5

Arg Gln Trp Trp
20

Glu Arg His Lys

Tyr Leu Gly Pro
55

Ala Asp Ala Ala
70

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

Asp

40

Phe

Ala

Ala

665

Thr

Gln

Asn

Val

Leu
745

Asp

Leu

25

Asp

Asn

Leu

Asn Pro Ser Thr

Gln Thr

685

Tyr Ser

Glu Asn Ser

700

Lys

Asn Ser

715

Tyr Lys

Tyr Ser Glu Pro

730

Trp Leu Glu Asp
10

Lys Pro Gly Pro

Ser Arg Gly Leu
45

Gly Leu Asp Lys
60

Glu His Asp Lys
75

Thr

670

Gly

Lys

Ile

Arg

Thr

Pro

30

Val

Gly

Ala

Phe Ser

Gln

Val

Arg Trp

Val
720

Asn

Pro Ile
735

Leu Ser

15

Pro Pro

Leu Pro

Glu Pro

Tyr Asp

80



Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Thr

Lys

Gly

His

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp



Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asp

Ala

465

Pro

Asn

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr
500

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Lys

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala
505

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu
510

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly



Arg

Asp

Gln

545

Asp

Gly

Gln

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Asp

Glu

530

Gly

Glu

Ser

Arg

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Ser

515

Glu

Ser

Glu

Val

Thr

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Val

Val

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Pro

Pro

535

Ser

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

His

Phe

Met

Glu

Asn

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Lys

Gly

Ile

Gln

575

Lys

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro

Asp

Lys

Thr

560

Tyr

Ile

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



725

Gly Thr Arg Tyr Leu Thr Arg Asn Gln

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

<220>
<223>

<400>

45
745
PRT

740

Artificial Sequence

variant AAV capsid

45

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Tyr

Trp

His

Gly

Ala

70

Glu

Val

Glu

Pro

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly



145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly
355

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly
360

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe
365

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp



Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Asn

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Lys

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Ile



Gln

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Arg

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Thr

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

46
745
PRT

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

variant AAV capsid

46

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser



Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro
210

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Arg
20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn
215

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly
220

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ile

Gly

Gly

625

Ser

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Gly

Val

610

Pro

Pro

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

595

Leu

Ile

Leu

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Thr

Pro

Trp

Met

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly
645

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys
650

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Thr

590

Asn

Tyr

Phe

Pro

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Asn

Thr

Leu

His

Gln
655

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Lys

Gln

Gln

Pro

640

Ile



Leu

Ala

Ser

Asn

705

Asp

Gly

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

Lys

675

Glu

Glu

Thr

Arg

47
745
PRT

Asn Thr Pro Val

660

Phe Ala Ser Phe

Ile Glu Glu

695

Trp

Ile Gln Tyr Thr

710

Val Asp Thr Asn

725

Tyr Leu Thr

740

Arg

Artificial Sequence

variant AAV capsid

47

Met Ala Ala

1

Glu Gly Ile

Lys Pro Ala

35

Gly Tyr Lys

50

Val Asn Glu

65

Asp Gly Tyr Leu
5

Arg Gln Trp Trp
20

Glu Arg His Lys

Tyr Leu Gly Pro
55

Ala Asp Ala Ala
70

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

Asp

40

Phe

Ala

Ala

665

Thr

Gln

Asn

Val

Leu
745

Asp

Leu

25

Asp

Asn

Leu

Asn Pro Ser Thr

Gln Thr

685

Tyr Ser

Glu Asn Ser

700

Lys

Asn Ser

715

Tyr Lys

Tyr Ser Glu Pro

730

Trp Leu Glu Asp
10

Lys Pro Gly Pro

Ser Arg Gly Leu
45

Gly Leu Asp Lys
60

Glu His Asp Lys
75

Thr

670

Gly

Lys

Ile

Arg

Thr

Pro

30

Val

Gly

Ala

Phe Ser

Gln

Val

Arg Trp

Val
720

Asn

Pro Ile
735

Leu Ser

15

Pro Pro

Leu Pro

Glu Pro

Tyr Asp

80



Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Thr

Lys

Gly

His

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp



Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr
500

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala
505

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu
510

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly



Arg

Asp

Gln

545

Asp

Gly

Ile

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Asp

Glu

530

Gly

Glu

Ser

Gly

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Ser

515

Glu

Ser

Glu

Val

Val

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Leu

Lys

Glu

Glu

Ser

580

Thr

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

His

Phe

Met

Glu

Thr

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Lys

Gly

Ile

Gln

575

Asn

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro

Asp

Lys

Thr

560

Tyr

Lys

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



725

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

48
745
PRT

740

Artificial Sequence

variant AAV capsid

48

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Tyr

Trp

His

Gly

Ala

70

Glu

Val

Glu

Pro

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly



145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly
355

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly
360

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe
365

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp



Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Asn

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Lys

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr



Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Asn

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

49
745
PRT

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

variant AAV capsid

49

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Ile

Arg

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser



Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro
210

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Arg
20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn
215

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly
220

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ser

Ala

Ser

Gly

280

Trp

Lys

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Asp

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Gly

625

Ser

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asn

Val

610

Pro

Pro

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

Trp

Met

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly
645

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Ser

Thr

Leu

Gln

Val

615

Ile

Phe

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys
650

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Asn

590

Asn

Tyr

Phe

Pro

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Lys

Thr

Leu

His

Gln
655

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Gln

Gln

Pro

640

Ile



Leu

Ala

Ser

Asn

705

Asp

Gly

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

Lys

675

Glu

Glu

Thr

Arg

50
745
PRT

Asn Thr Pro Val

660

Phe Ala Ser Phe

Ile Glu Glu

695

Trp

Val Gln Tyr Thr

710

Val Asp Thr Asn

725

Tyr Leu Thr

740

Arg

Artificial Sequence

variant AAV capsid

50

Met Ala Ala

1

Glu Gly Ile

Lys Pro Ala

35

Gly Tyr Lys

50

Val Asn Glu

65

Asp Gly Tyr Leu
5

Arg Gln Trp Trp
20

Glu Arg His Lys

Tyr Leu Gly Pro
55

Ala Asp Ala Ala
70

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

Asp

40

Phe

Ala

Ala

665

Thr

Gln

Asn

Val

Gln
745

Asp

Leu

25

Asp

Asn

Leu

Asn Pro Ser Thr

Gln Thr

685

Tyr Ser

Glu Asn Ser

700

Lys

Asn Ser

715

Tyr Lys

Tyr Ser Glu Pro

730

Trp Leu Glu Asp
10

Lys Pro Gly Pro

Ser Arg Gly Leu
45

Gly Leu Asp Lys
60

Glu His Asp Lys
75

Thr

670

Gly

Lys

Val

Arg

Thr

Pro

30

Val

Gly

Ala

Phe Ser

Gln

Val

Arg Trp

Val
720

Asn

Pro Ile
735

Leu Ser

15

Pro Pro

Leu Pro

Glu Pro

Tyr Asp

80



Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Thr

Lys

Gly

His

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp



Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr
500

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala
505

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu
510

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly



Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Asp

Glu

530

Gly

Glu

Ser

Asn

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

His

Phe

Met

Glu

Asn

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Lys

Gly

Ile

Gln

575

Lys

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro

Asp

Lys

Thr

560

Tyr

Thr

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



725

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

51
745
PRT

740

Artificial Sequence

variant AAV capsid

51

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Tyr

Trp

His

Gly

Ala

70

Glu

Val

Glu

Pro

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly



145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly
355

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly
360

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe
365

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp



Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Gly

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Asn

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Leu



Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Lys

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Gly

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

52
745
PRT

580

Asn

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

variant AAV capsid

52

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser



Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro
210

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Arg
20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn
215

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly
220

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Lys

Gly

Gly

625

Ser

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Leu

Val

610

Pro

Pro

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Ser

595

Leu

Ile

Leu

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Thr

Pro

Trp

Met

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly
645

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys
650

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Asn

590

Asn

Tyr

Phe

Pro

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Thr

Thr

Leu

His

Gln
655

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Val

Gln

Gln

Pro

640

Ile



Leu

Ala

Ser

Asn

705

Asp

Gly

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

Lys

675

Glu

Glu

Thr

Arg

53
745
PRT

Asn Thr Pro Val

660

Phe Ala Ser Phe

Ile Glu Glu

695

Trp

Ile Gln Tyr Thr

710

Val Asp Thr Asn

725

Tyr Leu Thr

740

Arg

Artificial Sequence

variant AAV capsid

53

Met Ala Ala

1

Glu Gly Ile

Lys Pro Ala

35

Gly Tyr Lys

50

Val Asn Glu

65

Asp Gly Tyr Leu
5

Arg Gln Trp Trp
20

Glu Arg His Lys

Tyr Leu Gly Pro
55

Ala Asp Ala Ala
70

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

Asp

40

Phe

Ala

Ala

665

Thr

Gln

Asn

Val

Leu
745

Asp

Leu

25

Asp

Asn

Leu

Asn Pro Ser Thr

Gln Thr

685

Tyr Ser

Glu Asn Ser

700

Lys

Asn Ser

715

Tyr Lys

Tyr Ser Glu Pro

730

Trp Leu Glu Asp
10

Lys Pro Gly Pro

Ser Arg Gly Leu
45

Gly Leu Asp Lys
60

Glu His Asp Lys
75

Thr

670

Gly

Lys

Val

Arg

Thr

Pro

30

Val

Gly

Ala

Phe Ser

Gln

Val

Arg Trp

Val
720

Asn

Pro Ile
735

Leu Ser

15

Pro Pro

Leu Pro

Glu Pro

Tyr Asp

80



Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Thr

Lys

Gly

His

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp



Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr
500

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala
505

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu
510

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly



Arg

Asp

Gln

545

Asp

Gly

Val

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Asp

Glu

530

Gly

Glu

Ser

Lys

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Ser

515

Glu

Ser

Glu

Val

Ala

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Leu

Lys

Glu

Glu

Ser

580

Ile

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

His

Phe

Met

Glu

Ser

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Lys

Gly

Ile

Gln

575

Asn

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro

Asp

Lys

Thr

560

Tyr

Thr

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



725

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

54
745
PRT

740

Artificial Sequence

variant AAV capsid

54

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Tyr

Trp

His

Gly

Ala

70

Glu

Val

Glu

Pro

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly



145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly
355

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly
360

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe
365

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp



Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ser

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asn



Ile

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Thr

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

55
745
PRT

580

Ala

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

variant AAV capsid

55

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser



Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro
210

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Arg
20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn
215

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly
220

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Val

Gly

Gly

625

Ser

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Arg

595

Leu

Ile

Leu

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Ser

Pro

Trp

Met

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly
645

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys
650

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Asp

590

Asn

Tyr

Phe

Pro

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Asn

Thr

Leu

His

Gln
655

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Gln

Gln

Pro

640

Ile



Leu

Ala

Ser

Asn

705

Asp

Gly

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

Lys

675

Glu

Glu

Thr

Arg

56
745
PRT

Asn Thr Pro Val

660

Phe Ala Ser Phe

Ile Glu Glu

695

Trp

Ile Gln Tyr Thr

710

Val Asp Thr Asn

725

Tyr Leu Thr

740

Arg

Artificial Sequence

variant AAV capsid

56

Met Ala Ala

1

Glu Gly Ile

Lys Pro Ala

35

Gly Tyr Lys

50

Val Asn Glu

65

Asp Gly Tyr Leu
5

Arg Gln Trp Trp
20

Glu Arg His Lys

Tyr Leu Gly Pro
55

Ala Asp Ala Ala
70

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

Asp

40

Phe

Ala

Ala

665

Thr

Gln

Asn

Val

Leu
745

Asp

Leu

25

Asp

Asn

Leu

Asn Pro Ser Thr

Gln Thr

685

Tyr Ser

Glu Asn Ser

700

Lys

Asn Ser

715

Tyr Lys

Tyr Ser Glu Pro

730

Trp Leu Glu Asp
10

Lys Pro Gly Pro

Ser Arg Gly Leu
45

Gly Leu Asp Lys
60

Glu His Asp Lys
75

Thr

670

Gly

Lys

Val

Arg

Thr

Pro

30

Val

Gly

Ala

Phe Ser

Gln

Val

Arg Trp

Val
720

Asn

Pro Ile
735

Leu Ser

15

Pro Pro

Leu Pro

Glu Pro

Tyr Asp

80



Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Thr

Lys

Gly

His

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp



Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr
500

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala
505

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu
510

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly



Arg

Asp

Gln

545

Asp

Gly

Ser

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Asp

Glu

530

Gly

Glu

Ser

Ala

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

His

Phe

Met

Glu

Asn

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Lys

Gly

Ile

Gln

575

Lys

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro

Asp

Lys

Thr

560

Tyr

Ile

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



725

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

57
745
PRT

740

Artificial Sequence

variant AAV capsid

57

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Tyr

Trp

His

Gly

Ala

70

Glu

Val

Glu

Pro

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly



145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly
355

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly
360

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe
365

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp



Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Asn

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Gln

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp



Tyr

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Thr

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

58
745
PRT

580

Thr

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

variant AAV capsid

58

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser



Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro
210

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Arg
20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn
215

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly
220

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Gly

625

Ser

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Pro

Trp

Met

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly
645

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys
650

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Gln

590

Asn

Tyr

Phe

Pro

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Thr

Leu

His

Gln
655

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp

Gln

Gln

Pro

640

Ile



Leu

Ala

Ser

Asn

705

Asp

Gly

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

Lys

675

Glu

Glu

Thr

Arg

59
745
PRT

Asn Thr Pro Val

660

Phe Ala Ser Phe

Ile Glu Glu

695

Trp

Ile Gln Tyr Thr

710

Val Asp Thr Asn

725

Tyr Leu Thr

740

Arg

Artificial Sequence

variant AAV capsid

59

Met Ala Ala

1

Glu Gly Ile

Lys Pro Ala

35

Gly Tyr Lys

50

Val Asn Glu

65

Asp Gly Tyr Leu
5

Arg Gln Trp Trp
20

Glu Arg His Lys

Tyr Leu Gly Pro
55

Ala Asp Ala Ala
70

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

Asp

40

Phe

Ala

Ala

665

Thr

Gln

Asn

Val

Leu
745

Asp

Leu

25

Asp

Asn

Leu

Asn Pro Ser Thr

Gln Thr

685

Tyr Ser

Glu Asn Ser

700

Lys

Asn Ser

715

Tyr Lys

Tyr Ser Glu Pro

730

Trp Leu Glu Asp
10

Lys Pro Gly Pro

Ser Arg Gly Leu
45

Gly Leu Asp Lys
60

Glu His Asp Lys
75

Thr

670

Gly

Lys

Val

Arg

Thr

Pro

30

Val

Gly

Ala

Phe Ser

Gln

Val

Arg Trp

Val
720

Asn

Pro Ile
735

Leu Ser

15

Pro Pro

Leu Pro

Glu Pro

Tyr Asp

80



Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Thr

Lys

Gly

His

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp



Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr
500

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala
505

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu
510

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly



Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Asp

Glu

530

Gly

Glu

Ser

Ser

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Ser

515

Glu

Ser

Glu

Val

Pro

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

His

Phe

Met

Glu

Thr

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Ile

Arg

Lys

Gly

Ile

Gln

575

Asn

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro

Asp

Lys

Thr

560

Tyr

Arg

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



725

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

60
745
PRT

740

Artificial Sequence

variant AAV capsid

60

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Tyr

Trp

His

Gly

Ala

70

Glu

Val

Glu

Pro

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly



145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly
355

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly
360

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe
365

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp



Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ser

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Asn

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr



Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Gln

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

61
745
PRT

580

Thr

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

variant AAV capsid

61

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser



Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro
210

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Arg
20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn
215

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly
220

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ser

Gly

Gly

625

Ser

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Ala

Pro

Trp

Met

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly
645

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys
650

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Asn

Tyr

Phe

Pro

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ser

Thr

Leu

His

Gln
655

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp

Gln

Gln

Pro

640

Ile



Leu

Ala

Ser

Asn

705

Asp

Gly

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Lys

Lys

675

Glu

Glu

Thr

Arg

62
725
PRT

Asn Thr Pro Val

660

Phe Ala Ser Phe

Ile Glu Glu

695

Trp

Ile Gln Tyr Thr

710

Val Asp Thr Asn

725

Tyr Leu Thr

740

Arg

Artificial Sequence

Pro

Ile

680

Leu

Ser

Gly

Asn

Ala

665

Thr

Gln

Asn

Val

Leu
745

Variant AAV capsid chimera

62

Met Ala Ala

1

Glu Gly Ile

Lys Ala Asn

35

Gly Tyr Lys

50

Val Asn Ala

65

Asp Gly Tyr Leu
5

Arg Glu Trp Trp
20

Gln Gln Lys Gln

Tyr Leu Gly Pro
55

Ala Asp Ala Ala
70

Pro

Asp

Asp

40

Phe

Ala

Asp

Leu

25

Asp

Asn

Leu

Asn Pro Ser Thr

Gln Thr

685

Tyr Ser

Glu Asn Ser

700

Lys

Asn Ser

715

Tyr Lys

Tyr Ser Glu Pro

730

Trp Leu Glu Asp
10

Lys Pro Gly Ala

Gly Arg Gly Leu
45

Gly Leu Asp Lys
60

Glu His Asp Lys
75

Thr

670

Gly

Lys

Val

Arg

Asn

Pro

30

Val

Gly

Ala

Phe

Gln

Arg

Asn

Pro
735

Leu

15

Lys

Leu

Glu

Tyr

Ser

Val

Trp

Val

720

Ile

Ser

Pro

Pro

Pro

Asp
80



Gln

Asp

Asn

Phe

Ile

145

Ser

Gln

Thr

Ala

Trp

225

Pro

Asp

Tyr

Gln

Gln

Ala

Leu

Gly

130

Asp

Lys

Gln

Met

Asp

210

Met

Ser

Gly

Phe

Arg

Leu

Glu

Gly

115

Leu

Asp

Pro

Leu

Ser

195

Gly

Gly

Tyr

Ser

Asp

275

Leu

Lys

Phe

100

Arg

Val

His

Ser

Gln

180

Ala

Val

Asp

Asn

Asn

260

Phe

Ile

Ala

85

Gln

Ala

Glu

Phe

Thr

165

Ile

Gly

Gly

Arg

Asn

245

Ala

Asn

Asn

Glu

Val

Glu

Pro

150

Ser

Pro

Gly

Asn

Ile

230

His

Asn

Arg

Asn

Asp

Arg

Phe

Gly

135

Lys

Ser

Ala

Gly

Ala

215

Val

Gln

Ala

Phe

Tyr

Asn

Leu

Gln

120

Ala

Arg

Asp

Gln

Gly

200

Ser

Thr

Tyr

Tyr

His

280

Trp

Pro

Gln

105

Ala

Lys

Lys

Ala

Pro

185

Pro

Gly

Lys

Arg

Phe

265

Ser

Gly

Tyr

90

Glu

Lys

Thr

Lys

Glu

170

Ala

Leu

Asp

Ser

Glu

250

Gly

His

Phe

Leu

Asp

Lys

Ala

Ala

155

Ala

Ser

Gly

Trp

Thr

235

Ile

Tyr

Trp

Arg

Arg

Thr

Arg

Pro

140

Arg

Gly

Ser

Asp

His

220

Arg

Lys

Ser

Ser

Pro

Tyr

Ser

Val

125

Thr

Thr

Pro

Leu

Asn

205

Cys

Thr

Ser

Thr

Pro

285

Arg

Asn

Phe

110

Leu

Gly

Glu

Ser

Gly

190

Asn

Asp

Trp

Gly

Pro

270

Arg

Ser

His

95

Gly

Glu

Lys

Glu

Gly

175

Ala

Gln

Ser

Val

Ser

255

Trp

Asp

Leu

Ala

Gly

Pro

Arg

Asp

160

Ser

Asp

Gly

Thr

Leu

240

Val

Gly

Trp

Arg



Val

305

Thr

Asp

Cys

Tyr

Ser

385

Asn

Ser

Asp

Gln

Trp

465

Gly

Glu

290

Lys

Thr

Asp

Leu

Ala

370

Phe

Asn

Phe

Gln

Phe

450

Phe

Val

Leu

Ile

Thr

Asp

Pro

355

Thr

Phe

Phe

Ala

Tyr

435

Asn

Pro

Asn

Glu

Phe

Ile

Tyr

340

Ala

Leu

Cys

Glu

Pro

420

Leu

Lys

Gly

Arg

Gly
500

Asn

Ala

325

Gln

Phe

Asn

Leu

Phe

405

Ser

Tyr

Asn

Pro

Ala

485

Ala

Ile

310

Asn

Leu

Pro

Arg

Glu

390

Thr

Gln

Arg

Leu

Met

470

Ser

Ser

295

Gln

Asn

Pro

Pro

Asp

375

Tyr

Tyr

Asn

Phe

Ala

455

Gly

Val

Tyr

Val

Leu

Tyr

Gln

360

Asn

Phe

Asn

Leu

Val

440

Gly

Arg

Ser

Gln

Lys

Thr

Val

345

Val

Thr

Pro

Phe

Phe

425

Ser

Arg

Thr

Ala

Val
505

Glu

Ser

330

Val

Phe

Glu

Ser

Glu

410

Lys

Thr

Tyr

Gln

Phe

490

Pro

Val

315

Thr

Gly

Thr

Asn

Lys

395

Glu

Leu

Asn

Ala

Gly

475

Thr

Pro

300

Thr

Val

Asn

Leu

Pro

380

Met

Val

Ala

Asn

Asn

460

Trp

Thr

Gln

Val

Gln

Gly

Pro

365

Thr

Leu

Pro

Asn

Thr

445

Thr

Asn

Thr

Pro

Gln

Val

Thr

350

Gln

Glu

Arg

Phe

Pro

430

Gly

Tyr

Leu

Asn

Asn
510

Asp

Phe

335

Glu

Tyr

Arg

Thr

His

415

Leu

Gly

Lys

Arg
495

Gly

Ser

320

Thr

Gly

Gly

Ser

Gly

400

Ser

Val

Val

Asn

Ser

480

Met

Met



Thr

Ile

Glu

545

Arg

Ser

Pro

Trp

Met

625

Asn

Ser

Glu

Gln

Asp

705

Leu

Asn

Phe

530

Gly

Val

Thr

Gly

Ala

610

Gly

Thr

Ser

Trp

Tyr

690

Ser

Thr

Asn

515

Asn

Asn

Ala

Thr

Ser

595

Lys

Gly

Pro

Phe

Glu

675

Thr

Thr

Arg

Leu

Ser

Met

Tyr

Ala

580

Val

Ile

Phe

Val

Ile

660

Leu

Asn

Gly

Pro

Gln

Gln

Leu

Asn

565

Pro

Trp

Pro

Gly

Pro

645

Thr

Lys

Asn

Glu

Leu

Gly

Pro

Ile

550

Val

Thr

Met

Glu

Leu

630

Gly

Gln

Lys

Tyr

Tyr
710

Ser

Ala

535

Thr

Gly

Thr

Glu

Thr

615

Lys

Asn

Tyr

Glu

Asn

695

Arg

Asn

520

Asn

Ser

Gly

Gly

Arg

600

Gly

His

Ile

Ser

Asn

680

Asp

Thr

Thr

Pro

Glu

Gln

Thr

585

Asp

Ala

Pro

Thr

Thr

665

Ser

Pro

Thr

Tyr

Gly

Ser

Met

570

Tyr

Val

His

Pro

Ser

650

Gly

Lys

Gln

Arg

Ala

Thr

Glu

555

Ala

Asn

Tyr

Phe

Pro

635

Phe

Gln

Arg

Phe

Pro
715

Leu

Thr

540

Thr

Thr

Leu

Leu

His

620

Met

Ser

Val

Trp

Val

700

Ile

Glu

525

Ala

Gln

Asn

Gln

Gln

605

Pro

Met

Asp

Thr

Asn

685

Asp

Gly

Asn

Thr

Pro

Asn

Glu

590

Gly

Ser

Leu

Val

Val

670

Pro

Phe

Thr

Thr

Tyr

Val

Gln

575

Ile

Pro

Pro

Ile

Pro

655

Glu

Glu

Ala

Arg

Met

Leu

Asn

560

Ser

Val

Ile

Ala

Lys

640

Val

Met

Ile

Pro

Tyr
720



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

<220>
<223>

<400>

63
725
PRT

725

Artificial Sequence

Variant AAV capsid chimera

63

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Phe

Ile

145

Ser

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Asp

Lys

Ile

Ala

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Asp

Pro

Asp

Arg

20

Glu

Tyr

Ala

Lys

Phe

100

Arg

Val

His

Ser

Gly Tyr

Gln Trp

Arg His

Leu Gly

Asp Ala

70

Ala Gly
85

Gln Glu

Ala Val

Glu Glu

Phe Pro

150

Thr Ser

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Gly

135

Lys

Ser

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Arg

Asp

Asp

Leu

25

Asp

Asn

Leu

Pro

Gln

105

Ala

Lys

Lys

Ala

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Lys

Glu

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ala

155

Ala

Glu

Gly

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

140

Arg

Gly

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Thr

Thr

Pro

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Gly

Glu

Ser

Leu

15

Pro

Leu

Glu

Tyr

His

95

Glu

Lys

Glu

Gly

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Asp

160

Ser



Gln

Thr

Ala

Trp

225

Pro

Asp

Tyr

Gln

Val

305

Thr

Asp

Cys

Tyr

Gln

Met

Asp

210

Met

Ser

Gly

Phe

Arg

290

Lys

Thr

Asp

Leu

Ala
370

Leu

Ser

195

Gly

Gly

Tyr

Ser

Asp

275

Leu

Ile

Thr

Asp

Pro

355

Thr

Gln

180

Ala

Val

Asp

Asn

Asn

260

Phe

Ile

Phe

Ile

Tyr

340

Ala

Leu

165

Ile

Gly

Gly

Arg

Asn

245

Ala

Asn

Asn

Asn

Ala

325

Gln

Phe

Asn

Pro

Gly

Asn

Ile

230

His

Asn

Arg

Asn

Ile

310

Asn

Leu

Pro

Arg

Ala

Gly

Ala

215

Val

Gln

Ala

Phe

Tyr

295

Gln

Asn

Pro

Pro

Asp
375

Gln

Gly

200

Ser

Thr

Tyr

Tyr

His

280

Trp

Val

Leu

Tyr

Gln

360

Asn

Pro

185

Pro

Gly

Lys

Arg

Phe

265

Ser

Gly

Lys

Thr

Val

345

Val

Thr

170

Ala

Leu

Asp

Ser

Glu

250

Gly

His

Phe

Glu

Ser

330

Val

Phe

Glu

Ser

Gly

Trp

Thr

235

Ile

Tyr

Trp

Arg

Val

315

Thr

Gly

Thr

Asn

Ser

Asp

His

220

Arg

Lys

Ser

Ser

Pro

300

Thr

Val

Asn

Leu

Pro
380

Leu

Asn

205

Cys

Thr

Ser

Thr

Pro

285

Arg

Val

Gln

Gly

Pro

365

Thr

Gly

190

Asn

Asp

Trp

Gly

Pro

270

Arg

Ser

Gln

Val

Thr

350

Gln

Glu

175

Ala

Gln

Ser

Val

Ser

255

Trp

Asp

Leu

Asp

Phe

335

Glu

Tyr

Arg

Asp

Gly

Thr

Leu

240

Val

Gly

Trp

Arg

Ser

320

Thr

Gly

Gly

Ser



Ser

385

Asn

Ser

Asp

Gln

Trp

465

Gly

Glu

Thr

Ile

Glu

545

Arg

Ser

Pro

Phe

Asn

Phe

Gln

Phe

450

Phe

Val

Leu

Asn

Phe

530

Gly

Val

Thr

Gly

Phe

Phe

Ala

Tyr

435

Asn

Pro

Asn

Glu

Asn

515

Asn

Asn

Ala

Thr

Ser

Cys

Glu

Pro

420

Leu

Lys

Gly

Arg

Gly

500

Leu

Ser

Met

Tyr

Ala

580

Val

Leu

Phe

405

Ser

Tyr

Asn

Pro

Ala

485

Ala

Gln

Gln

Leu

Asn

565

Pro

Trp

Glu

390

Thr

Gln

Arg

Leu

Met

470

Ser

Ser

Gly

Pro

Ile

550

Val

Thr

Met

Tyr

Tyr

Asn

Phe

Ala

455

Gly

Val

Tyr

Ser

Ala

535

Thr

Gly

Thr

Glu

Phe

Asn

Leu

Val

440

Gly

Arg

Ser

Gln

Asn

520

Asn

Ser

Gly

Gly

Arg

Pro

Phe

Phe

425

Ser

Arg

Thr

Ala

Val

505

Thr

Pro

Glu

Gln

Thr

585

Asp

Ser

Glu
410

Lys

Thr

Tyr

Gln

Phe

490

Pro

Tyr

Gly

Ser

Met

570

Tyr

Val

Lys

395

Glu

Leu

Asn

Ala

Gly

475

Thr

Pro

Ala

Thr

Glu

555

Ala

Asn

Tyr

Met

Val

Ala

Asn

Asn

460

Trp

Thr

Gln

Leu

Thr

540

Thr

Thr

Leu

Leu

Leu

Pro

Asn

Thr

445

Thr

Asn

Thr

Pro

Glu

525

Ala

Gln

Asn

Gln

Gln

Arg

Phe

Pro

430

Gly

Tyr

Leu

Asn

Asn

510

Asn

Thr

Pro

Asn

Glu

590

Gly

Thr

His

415

Leu

Gly

Lys

Gly

Arg

495

Gly

Thr

Tyr

Val

Gln

575

Ile

Pro

Gly

400

Ser

Val

Val

Asn

Ser

480

Met

Met

Met

Leu

Asn

560

Ser

Val

Ile



Trp

Met

625

Asn

Ser

Glu

Gln

Asp

705

Leu

Ala

610

Gly

Thr

Ser

Trp

Tyr

690

Ser

Thr

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

<400>

595

Lys

Gly

Pro

Phe

Glu

675

Thr

Thr

Arg

64
3685
PRT
Homo

64

Met Leu Trp

1

Gln Lys Lys

Gly Lys Gln

35

Ile

Phe

Val

Ile

660

Leu

Asn

Gly

Pro

Pro

Gly

Pro

645

Thr

Lys

Asn

Glu

Leu
725

sapiens

Glu

Leu

630

Gly

Gln

Lys

Tyr

Tyr
710

Thr

615

Lys

Asn

Tyr

Glu

Asn

695

Arg

Trp Glu Glu Val

5

Thr Phe Thr Lys

20

His Ile Glu Asn

600

Gly

His

Ile

Ser

Asn

680

Asp

Thr

Glu

Trp

Leu
40

Ala His Phe His
620

Pro Pro Pro Met
635

Thr Ser Phe Ser
650

Thr Gly Gln Val
665

Ser Lys Arg Trp

Pro Gln Phe Val
700

Thr Arg Pro Ile
715

Asp Cys Tyr Glu
10

Val Asn Ala Gln
25

Phe Ser Asp Leu

605

Pro

Met

Asp

Thr

Asn

685

Asp

Gly

Phe

Gln
45

Ser Pro

Leu Ile

Val Pro
655

Val Glu
670

Pro Glu

Phe Ala

Thr Arg

Glu Asp
15

Ser Lys
30

Asp Gly

Ala

Lys

640

Val

Met

Ile

Pro

Tyr
720

Val

Phe

Arg



Arg

Glu

65

Leu

Thr

Asn

Ala

Arg

145

Thr

Arg

Thr

Ile

Lys

225

Gln

Pro

Leu

50

Lys

Arg

Asp

Ile

Gly

130

Gln

Ser

Pro

Gln

Glu

210

Lys

Gln

Pro

Leu

Gly

Val

Ile

Ile

115

Leu

Ser

Trp

Asp

Arg

195

Lys

Ser

Val

Lys

Asp

Ser

Leu

Val

100

Leu

Gln

Thr

Ser

Leu

180

Leu

Leu

Ile

Ser

Val
260

Leu

Thr

Gln

85

Asp

His

Gln

Arg

Asp

165

Phe

Glu

Leu

Leu

Ile

245

Thr

Leu

Arg

70

Asn

Gly

Trp

Thr

Asn

150

Gly

Asp

His

Asp

Met

230

Glu

Lys

Glu

55

Val

Asn

Asn

Gln

Asn

135

Tyr

Leu

Trp

Ala

Pro

215

Tyr

Ala

Glu

Gly

His

Asn

His

Val

120

Ser

Pro

Ala

Asn

Phe

200

Glu

Ile

Ile

Glu

Leu

Ala

Val

Lys

105

Lys

Glu

Gln

Leu

Ser

185

Asn

Asp

Thr

Gln

His
265

Thr

Leu

Asp

90

Leu

Asn

Lys

Val

Asn

170

Val

Ile

Val

Ser

Glu

250

Phe

Gly

Asn

75

Leu

Thr

Val

Ile

Asn

155

Ala

Val

Ala

Asp

Leu

235

Val

Gln

Gln

60

Asn

Val

Leu

Met

Leu

140

Val

Leu

Cys

Arg

Thr

220

Phe

Glu

Leu

Lys

Val

Asn

Gly

Lys

125

Leu

Ile

Ile

Gln

Tyr

205

Thr

Gln

Met

His

Leu

Asn

Ile

Leu

110

Asn

Ser

Asn

His

Gln

190

Gln

Tyr

Val

Leu

His
270

Pro

Lys

Gly

95

Ile

Ile

Trp

Phe

Ser

175

Ser

Leu

Pro

Leu

Pro

255

Gln

Lys

Ala

80

Ser

Trp

Met

Val

Thr

160

His

Ala

Gly

Asp

Pro

240

Arg

Met



His

Thr

Ala

305

His

Ser

Ser

Ser

Tyr

385

Gln

Glu

Cys

Leu

Thr
465

Tyr

Ser

290

Tyr

Leu

Glu

Trp

Asn

370

Met

Leu

Thr

Leu

Met

450

Lys

Ser

275

Ser

Val

Glu

Val

Leu

355

Asp

Met

Gly

Glu

Arg

435

Asp

Thr

Gln

Pro

Thr

Ala

Asn

340

Leu

Val

Asp

Ser

Val

420

Val

Leu

Glu

Gln

Lys

Thr

Pro

325

Leu

Ser

Glu

Leu

Lys

405

Gln

Ala

Gln

Glu

Ile

Pro

Ser

310

Glu

Asp

Ala

Val

Thr

390

Leu

Glu

Ser

Asn

Arg
470

Thr

Arg

295

Asp

Asp

Arg

Glu

Val

375

Ala

Ile

Gln

Met

Gln

455

Thr

Val

280

Phe

Pro

Lys

Asp

360

Lys

His

Gly

Met

Glu

440

Lys

Arg

Ser

Lys

Thr

Ser

Gln

345

Thr

Asp

Gln

Thr

Asn

425

Lys

Leu

Lys

Leu

Ser

Arg

Phe

330

Thr

Leu

Gln

Gly

Gly

410

Leu

Gln

Lys

Met

Ala

Tyr

Ser

315

Gly

Ala

Gln

Phe

Arg

395

Lys

Leu

Ser

Glu

Glu
475

Gln

Ala

300

Pro

Ser

Leu

Ala

His

380

Val

Leu

Asn

Asn

Leu

460

Glu

Gly

285

Tyr

Phe

Ser

Glu

Gln

365

Thr

Gly

Ser

Ser

Leu

445

Asn

Glu

Tyr

Thr

Pro

Leu

Glu

350

Gly

His

Asn

Glu

Arg

430

His

Asp

Pro

Glu

Gln

Ser

Met

335

Val

Glu

Glu

Ile

Asp

415

Trp

Arg

Trp

Leu

Arg

Ala

Gln

320

Glu

Leu

Ile

Gly

Leu

400

Glu

Glu

Val

Leu

Gly
480



Pro

Gln

Met

Leu

Arg

545

Trp

Glu

Gln

Asp

Gln

625

Glu

Lys

Gln

Thr

Asp

Glu

Val

Glu

530

Trp

Gln

Lys

Asn

Leu

610

Ala

Leu

Pro

Thr
690

Leu

Asp

Val

515

Glu

Thr

Arg

Glu

Glu

595

Glu

Leu

Trp

Glu

Ser

675

Arg

Glu

Leu

500

Val

Gln

Glu

Leu

Asp

580

Met

Lys

Leu

Leu

Lys

660

Leu

Glu

Asp

485

Glu

Val

Leu

Asp

Thr

565

Ala

Leu

Lys

Ser

Asp

645

Ser

Thr

Gln

Leu

Gln

Asp

Lys

Arg

550

Glu

Val

Ser

Lys

Thr

630

Asn

Thr

Gln

Ile

Lys

Glu

Glu

Val

535

Trp

Glu

Asn

Ser

Gln

615

Leu

Phe

Ala

Thr

Leu
695

Arg

Gln

Ser

520

Leu

Val

Gln

Lys

Leu

600

Ser

Lys

Ala

Gln

Thr

680

Val

Gln

Val

505

Ser

Gly

Leu

Cys

Ile

585

Gln

Met

Asn

Arg

Ile

665

Val

Lys

Val

490

Arg

Gly

Asp

Leu

Leu

570

His

Lys

Gly

Lys

Cys

650

Ser

Met

His

Gln

Val

Asp

Arg

Gln

555

Phe

Thr

Leu

Lys

Ser

635

Trp

Gln

Glu

Ala

Gln

Asn

His

Trp

540

Asp

Ser

Thr

Ala

Leu

620

Val

Asp

Ala

Thr

Gln
700

His

Ser

Ala

525

Ala

Ile

Ala

Gly

Val

605

Tyr

Thr

Asn

Val

Val

685

Glu

Lys

Leu

510

Thr

Asn

Leu

Trp

Phe

590

Leu

Ser

Gln

Leu

Thr

670

Thr

Glu

Val

495

Thr

Ala

Ile

Leu

Leu

575

Lys

Leu

Val

655

Thr

Thr

Leu

Leu

His

Ala

Cys

Lys

560

Ser

Asp

Ala

Lys

Thr

640

Gln

Thr

Val

Pro



Pro

705

Arg

Arg

Glu

Glu

Gln

785

Ile

Gln

Ile

Ala

Ala

865

Ser

Leu

Pro

Lys

Ser

Gly

Lys

770

Ala

Lys

Leu

Ala

Glu

850

Ile

Gly

Lys

Pro

Arg

Glu

Asn

755

Ala

Leu

Gln

Leu

Phe

835

Asn

Lys

Leu

Glu

Pro

Leu

Ala

740

Phe

Glu

Val

Ala

Ser

820

Tyr

Trp

Ser

Gln

Lys
900

Gln

Asp

725

Val

Ser

Lys

Glu

Ser

805

Glu

Asn

Leu

Gln

Pro

885

Gly

Lys

710

Val

Leu

Asp

Phe

Gln

790

Glu

Arg

Gln

Lys

Leu

870

Gln

Gln

Lys

Asp

Gln

Leu

Arg

775

Met

Gln

Leu

Leu

Ile

855

Lys

Ile

Gly

Arg

Ile

Ser

Lys

760

Lys

Val

Leu

Asn

Gln

840

Gln

Ile

Glu

Pro

Gln

Thr

Pro

745

Glu

Leu

Asn

Asn

Trp

825

Gln

Pro

Cys

Arg

Met
905

Ile

Glu

730

Glu

Lys

Gln

Glu

Ser

810

Leu

Leu

Thr

Lys

Leu

890

Phe

Thr

715

Leu

Phe

Val

Asp

Gly

795

Arg

Glu

Glu

Thr

Asp

875

Lys

Leu

Val

His

Ala

Asn

Ala

780

Val

Trp

Tyr

Gln

Pro

860

Glu

Ile

Asp

Asp

Ser

Ile

Ala

765

Ser

Asn

Ile

Gln

Met

845

Ser

Val

Gln

Ala

Ser

Trp

Phe

750

Ile

Arg

Ala

Glu

Asn

830

Thr

Glu

Asn

Ser

Asp
910

Glu

Ile

735

Arg

Glu

Ser

Asp

Phe

815

Asn

Thr

Pro

Arg

Ile

895

Phe

Ile

720

Thr

Lys

Arg

Ala

Ser

800

Cys

Ile

Thr

Thr

Leu

880

Ala

Val



Ala Phe Thr Asn His Phe Lys Gln Val Phe Ser Asp Val Gln Ala Arg
915 920 925

Glu Lys Glu Leu Gln Thr Ile Phe Asp Thr Leu Pro Pro Met Arg Tyr
930 935 940

Gln Glu Thr Met Ser Ala Ile Arg Thr Trp Val Gln Gln Ser Glu Thr
945 950 955 960

Lys Leu Ser Ile Pro Gln Leu Ser Val Thr Asp Tyr Glu Ile Met Glu
965 970 975

Gln Arg Leu Gly Glu Leu Gln Ala Leu Gln Ser Ser Leu Gln Glu Gln
980 985 990

Gln Ser Gly Leu Tyr Tyr Leu Ser Thr Thr Val Lys Glu Met Ser Lys
995 1000 1005

Lys Ala Pro Ser Glu Ile Ser Arg Lys Tyr Gln Ser Glu Phe Glu
1010 1015 1020

Glu Ile Glu Gly Arg Trp Lys Lys Leu Ser Ser Gln Leu Val Glu
1025 1030 1035

His Cys Gln Lys Leu Glu Glu GIln Met Asn Lys Leu Arg Lys Ile
1040 1045 1050

Gln Asn His Ile Gln Thr Leu Lys Lys Trp Met Ala Glu Val Asp
1055 1060 1065

Val Phe Leu Lys Glu Glu Trp Pro Ala Leu Gly Asp Ser Glu Ile
1070 1075 1080

Leu Lys Lys Gln Leu Lys Gln Cys Arg Leu Leu Val Ser Asp Ile
1085 1090 1095

Gln Thr 1Ile Gln Pro Ser Leu Asn Ser Val Asn Glu Gly Gly Gln
1100 1105 1110

Lys Ile Lys Asn Glu Ala Glu Pro Glu Phe Ala Ser Arg Leu Glu
1115 1120 1125



Thr

Gln

Thr

Thr

Thr

Lys

Glu

Glu

Trp

Val

Asn

Asn

Leu

Glu
1130

Val
1145

Val
1160

Gln
1175

Pro
1190

Glu
1205

Ser
1220

Ala
1235

Leu
1250

Trp
1265

Lys
1280

Ile
1295

Glu
1310

Leu

Tyr

Ser

Ala

Asp

Glu

Val

Leu

Cys

Ala

Trp

Pro

Asn

Lys

Ala

Leu

Glu

Glu

Ala

Asn

Lys

Thr

Cys

Leu

Gly

Leu

Glu

Arg

Gln

Glu

Leu

Gln

Ser

Lys

Arg

Trp

Asn

Gly

Met

Leu

Lys

Lys

Glu

Gln

Gln

Val

Glu

Leu

His

Glu

Ala

Arg

Asn
1135

Glu
1150

Asp
1165

Tyr
1180

Lys
1195

Lys
1210

Ile
1225

Leu
1240

Asn
1255

Glu
1270

Val
1285

Glu
1300

His
1315

Thr

Ala

Leu

Leu

Ala

Glu

Ala

Glu

Gly

Leu

Glu

Glu

Ser

Gln

Leu

Ser

Glu

Val

Ala

Gln

Thr

Lys

Leu

Phe

Ile

Glu

Trp

Lys

Glu

Arg

Glu

Lys

Ala

Leu

Cys

Ser

Lys

Ser

Asp

Asp

Met

Asp

Glu

Val

Pro

Thr

Lys

Tyr

Leu

Glu

Asn

His
1140

Gly
1155

His
1170

Phe
1185

Met
1200

Lys
1215

Pro
1230

Thr
1245

Thr
1260

Leu
1275

Lys
1290

Val
1305

Pro
1320

Met

Leu

Glu

Glu

Lys

Leu

Val

Asn

Leu

Glu

Thr

Leu

Asn

Cys

Glu

Trp

Tyr

Arg

Leu

Ala

Tyr

Glu

Lys

Thr

Asp

Gln

Gln

Lys

Met

Lys

Ala

Thr

Gln

Gln

Glu

Ala

Glu

Ser

Ile



Arg

Leu

Leu

Ile

Glu

Asp

Gln

Lys

Ile

Arg

Ser

Glu

His

Val

Ile
1325

Ile
1340

His
1355

Gln
1370

Ser
1385

Lys
1400

Ser
1415

His
1430

Asp
1445

Leu
1460

Lys
1475

Thr
1490

Cys
1505

Glu
1520

Leu

Asn

Glu

Ser

Leu

Val

Asp

Asn

Val

Phe

Met

Lys

Val

Met

Ala

Glu

Glu

Ala

Thr

Asp

Leu

Gln

Ala

Gln

Ile

Ser

Asn

Val

Gln

Glu

Ala

Gln

Phe

Ala

Thr

Gly

Gln

Lys

Leu

Val

Leu

Ile

Thr

Leu

Val

Glu

Ile

Ala

Ser

Lys

Lys

Pro

Asp

Glu

Tyr

Lys

Leu
1330

Glu
1345

Arg
1360

Thr
1375

Asp
1390

Gln
1405

His
1420

Glu
1435

Lys
1450

Ala
1465

Glu
1480

Gln
1495

Lys
1510

Thr
1525

Thr

Thr

Arg

Glu

Lys

Met

Glu

Ala

Leu

Asn

Val

Glu

Ser

Gly

Asp

Phe

Gln

Lys

Gln

Pro

Ile

Ala

Gln

Phe

Lys

Val

Leu

Arg

Gly

Asn

Lys

Ser

Leu

Gln

Ser

Gln

Asp

Glu

Met

Val

Ser

Gln

Gly

Ser

Leu

Leu

Ala

Glu

Leu

Arg

Val

Gln

His

Gln

Glu

Ile

Val
1335

Arg
1350

Leu
1365

His
1380

Ala
1395

Ala
1410

Glu
1425

Val
1440

Ser
1455

Arg
1470

Leu
1485

Ser
1500

Val
1515

Val
1530

Met

Trp

Glu

Leu

Tyr

Gln

Glu

Leu

Met

Leu

Pro

Gln

Lys

Gln

Asp

Arg

Gln

Ile

Ile

Lys

Met

Ser

Lys

Gln

Ala

Leu

Ser

Lys

Glu

Glu

Ser

Gln

Ala

Ile

Lys

Gln

Phe

Glu

Leu

Asn

Glu

Lys



Gln

Lys

Gln

Glu

Leu

Ser

Gln

Lys

Ser

Glu

Phe

Asp

Glu

Thr
1535

Leu
1550

Gln
1565

Met
1580

Thr
1595

Glu
1610

Lys
1625

Thr
1640

Leu
1655

Trp
1670

Asp
1685

Thr
1700

Asp
1715

Glu

His

Leu

Asn

Lys

Val

Val

Val

Leu

Leu

Gln

Leu

Val

Asn

Tyr

Glu

Val

Arg

Ala

His

Leu

Asn

Asn

Asn

Leu

Leu

Pro

Asn

Lys

Leu

Ser

Trp

Leu

Gly

Ser

Leu

Val

Asp

Lys

Lys

Glu

Cys

Thr

Ala

Gly

Lys

Lys

Asn

Leu

Asp

Glu

Arg

Glu
1540

Leu
1555

Leu
1570

Glu
1585

Val
1600

Lys
1615

Ser
1630

Lys
1645

Trp
1660

Leu
1675

His
1690

Ser
1705

Leu
1720

Leu

Gly

Lys

Trp

Glu

Ala

Ile

Glu

Ile

Glu

Ile

Glu

Lys

Asp

Ala

Leu

Leu

Gly

Thr

Thr

Thr

Ala

Tyr

Thr

Lys

Ala

Glu

Lys

Ser

Ala

Met

Gln

Glu

Leu

Val

Gln

Lys

Lys

Glu

Arg

Val

Arg

Ala

Pro

Lys

Val

Val

Thr

Lys

Trp

Lys

Leu

Val
1545

Thr
1560

Lys
1575

Thr
1590

Ser
1605

Glu
1620

Gly
1635

Glu
1650

Ser
1665

His
1680

Ile
1695

Pro
1710

Asn
1725

Thr

Glu

Met

Asp

Asn

Ile

Glu

Asp

Arg

Met

Ile

Gln

Asp

Ala

Arg

Arg

Met

Leu

Glu

Ala

Lys

Ala

Glu

Gln

Gln

Ile

Leu

Lys

Lys

Glu

Asp

Lys

Leu

Leu

Glu

Thr

Ala

Lys

Arg



Pro

Asn

Glu

Gly

Asp

Gly

Asp

Leu

Ile

Leu

Trp

Asp

Glu

Glu

Lys
1730

Arg
1745

Leu
1760

Lys
1775

Ile
1790

Val
1805

Asn
1820

Gln
1835

Lys
1850

Arg
1865

Tyr
1880

Asp
1895

Arg
1910

Glu
1925

Val

Gly

Asn

Ala

Gln

Asn

Glu

Gln

Gln

Ser

Gln

Ile

Lys

Leu

Asp

Asp

His

Ser

Lys

Leu

Gly

Arg

Gln

Gln

Tyr

Glu

Ile

Asn

Ser

His

Arg

Ile

Leu

Lys

Thr

Ile

Leu

Arg

Lys

Lys

Lys

Ala

Thr

Cys

Phe

Pro

Leu

Glu

Val

Thr

Leu

Arg

Arg

Lys

Glu

Val

Arg
1735

Arg
1750

Ala
1765

Leu
1780

Glu
1795

Glu
1810

Lys
1825

Asp
1840

Gln
1855

Lys
1870

Gln
1885

Leu
1900

Ile
1915

Arg
1930

Asp

Lys

Ala

Lys

Pro

Asp

Glu

Glu

Thr

Lys

Ala

Ala

Asp

Arg

Gln

Leu

Ile

Glu

Leu

Phe

Leu

Arg

Lys

Ala

Asp

Ser

Arg

Gln

Ala

Val

Ser

Leu

Glu

Asn

Leu

Lys

His

Leu

Asp

Leu

Glu

Ala

Ala

Glu

His

Glu

Ala

Lys

Gln

Arg

Asn

Glu

Leu

Pro

Leu

Glu

Asn
1740

Pro
1755

Arg
1770

Gln
1785

Glu
1800

Asp
1815

Arg
1830

Glu
1845

Ala
1860

Ile
1875

Leu
1890

Glu
1905

Gln
1920

Gly
1935

Leu

Gln

Ile

Phe

Ile

Met

Gly

Glu

Leu

Ser

Lys

Pro

Lys

Leu

Met

Ile

Lys

Asn

Gln

Asn

Asp

Ile

Lys

His

Cys

Arg

Lys

Ser

Ala

Ser

Thr

Ser

Gln

Glu

Asn

Lys

Asp

Gln

Leu

Asp

Lys

Glu



Asp

Lys

Leu

Val

Thr

Val

Glu

Ser

Lys

Leu

Asn

Glu

Trp

Gly
1940

Arg
1955

Asn
1970

Met
1985

Tyr
2000

Glu
2015

Asp
2030

Leu
2045

Thr
2060

Gln
2075

Lys
2090

Lys
2105

Leu
2120

Ala

Trp

Phe

Thr

Leu

Gln

Leu

Gln

Ala

Glu

Met

Trp

Thr

Ala

Arg

Ala

Glu

Thr

Leu

Phe

Gln

Ala

Ala

Tyr

Arg

Glu

Met

Glu

Gln

Asp

Glu

Leu

Lys

Ser

Leu

Leu

Lys

Arg

Ala

Ala

Ile

Ile

Met

Ile

Asn

Gln

Ser

Gln

Ser

Asp

Phe

Glu

Val
1945

Glu
1960

His
1975

Pro
1990

Thr
2005

Ala
2020

Glu
2035

Gly
2050

Ser
2065

Gln
2080

Arg
2095

His
2110

Gln
2125

Glu

Ser

Thr

Leu

His

Pro

Glu

Arg

Ala

Leu

Gln

Tyr

Phe

Pro

Lys

Val

Glu

Val

Asp

Ser

Ile

Thr

Asp

Gly

Asp

Leu

Thr

Phe

Arg

Ile

Ser

Leu

Leu

Asp

Pro

Phe

Arg

Ile

Arg

Gln

Ala

Glu

Ser

Gln

Cys

Lys

Ile

Val

Gln

Phe

Lys

Lys

Ile
1950

Gln
1965

Glu
1980

Tyr
1995

Ala
2010

Ala
2025

Asn
2040

Ile
2055

Glu
2070

Trp
2085

Asp
2100

Ile
2115

Thr
2130

Gln

Phe

Thr

Val

Leu

Lys

Ile

His

Arg

Glu

Arg

Phe

Gln

Leu

Arg

Met

Pro

Leu

Asp

Lys

Ser

Val

Lys

Ser

Asn

Ile

Ser

Arg

Met

Ser

Glu

Phe

Asp

Lys

Lys

Val

Val

Gln

Pro



Glu

Gln

Ala

Ser

Glu

Gln

Val

Glu

Lys

Gln

Ser

Asn

Gly

Lys

Asn
2135

Asp
2150

Thr
2165

Ile
2180

Val
2195

Lys
2210

Leu
2225

Pro
2240

Leu
2255

Leu
2270

Pro
2285

Leu
2300

Glu
2315

Leu
2330

Gly

Gly

Leu

Cys

Asn

Trp

Gly

Leu

Asn

Glu

Gln

Ile

Glu

Glu

Ile

Glu

Gln

Lys

Ile

Leu

Lys

Val

Glu

Glu

Trp

Glu

Asp

His

Gly

Glu

Glu

Gln

Leu

Glu

Glu

Glu

Thr

Gln

Ile

Ala

Leu

Ala

Gln

Ile

Lys

Leu

Ser

Glu

Gln

Glu

Gly

Asp

Lys

Gln

Glu

Lys
2140

Arg
2155

Ile
2170

Leu
2185

Ser
2200

Glu
2215

Ala
2230

Gln
2245

Leu
2260

Gly
2275

Lys
2290

Val
2305

Ile
2320

Glu
2335

Gln

Gln

Gly

Asp

Phe

Asp

Leu

Pro

Pro

Leu

Ser

Lys

Gln

Lys

Thr

Gln

Ser

Arg

Gln

Asn

Lys

Leu

Val

Glu

Arg

Asp

Leu

Trp

Val

Ser

Leu

Lys

Arg

Ile

Glu

Arg

Leu

Asn

Ala

Leu

Asn

Tyr

Val

Ser

Asn

Lys

Asp

Ala

Lys

Gln

Val

Lys

Leu

Gly

His

Leu
2145

Arg
2160

Lys
2175

Leu
2190

Arg
2205

Leu
2220

Ser
2235

Leu
2250

Gly
2265

Ser
2280

Leu
2295

Pro
2310

Gln
2325

Leu
2340

Thr

Thr

Arg

Leu

Asn

Ile

Glu

Ile

Ala

Lys

Glu

Leu

Leu

Glu

Leu

Asp

Trp

Glu

Glu

Pro

Gln

Leu

Pro

Gln

Lys

Glu

Leu

Leu

Asn

Ala

Gln

Glu

Phe

Leu

Val

Lys

Ile

Thr

Gln

Lys

Trp



Leu

Gln

Ala

Leu

Glu

Glu

Ile

Val

Ser

Trp

Lys

Met

Arg

Ser
2345

Glu
2360

Lys
2375

Tyr
2390

Asp
2405

Leu
2420

Gly
2435

Val
2450

Leu
2465

Thr
2480

Ser
2495

Ile
2510

Pro
2525

Pro

Gly

Gln

Lys

Leu

Arg

Ala

Thr

Met

Glu

Gln

Ile

Gln

Ile

Pro

Pro

Glu

Ser

Ala

Ser

Lys

Leu

Leu

Arg

Lys

Leu

Arg

Phe

Asp

Lys

Ser

Lys

Pro

Glu

Glu

Thr

Val

Gln

Glu

Asn

Asp

Val

Pro

Glu

Gln

Thr

Thr

Val

Asp

Met

Lys

Glu

Gln
2350

Val
2365

Glu
2380

Ala
2395

Trp
2410

Pro
2425

Gln
2440

Ala
2455

Pro
2470

Trp
2485

Val
2500

Ala
2515

Leu
2530

Leu

Gln

Glu

Thr

Lys

Asp

Thr

Ile

Ala

Leu

Gly

Thr

Ile

Glu

Glu

Ile

Gln

Ala

Leu

Val

Ser

Leu

Ser

Asp

Met

Thr

Ile

Thr

Leu

Pro

Val

Ala

Thr

Lys

Ala

Leu

Leu

Gln

Ala

Tyr

Glu

Ser

Val

Asn

Pro

Leu

Leu

Asp

Leu

Glu

Asp

Ala

Asn
2355

Ile
2370

Lys
2385

Lys
2400

Arg
2415

Gly
2430

Val
2445

Glu
2460

Phe
2475

Asp
2490

Asp
2505

Leu
2520

Gln
2535

Gln

Ala

Gly

Arg

Leu

Leu

Thr

Met

Asn

Gln

Ile

Glu

Asn

Pro

Val

Gln

Lys

Leu

Thr

Gln

Pro

Arg

Val

Asn

Gln

Leu

Asn

Gln

His

Leu

Gln

Thr

Pro

Ser

Ala

Ile

Glu

Arg

Lys



Asn

Ile

Gln

Gln

Ala

Asp

Asp

Ala

Val

His

Arg

Trp

Thr

Leu

Lys
2540

Glu
2555

Asn
2570

Trp
2585

Arg
2600

Ala
2615

Leu
2630

Leu
2645

His
2660

Lys
2675

Leu
2690

Leu
2705

Arg
2720

Met
2735

Thr

Arg

Arg

Leu

Ala

Ile

Arg

Lys

Met

Arg

Leu

Thr

Lys

Lys

Ser

Ile

Arg

Glu

Lys

Gln

Gln

Leu

Ile

Val

Gln

Glu

Glu

Gln

Asn

Gln

Gln

Ala

Leu

Lys

Trp

Leu

Thr

Ser

Gln

Ala

Arg

Trp

Gln

Asn

Gln

Lys

Glu

Lys

Gln

Arg

Glu

Glu

Phe

Glu

Leu

Gln

Glu
2545

Gln
2560

Leu
2575

Glu
2590

Ser
2605

Ile
2620

Thr
2635

Asp
2650

Asn
2665

Arg
2680

Pro
2695

Thr
2710

Leu
2725

Asp
2740

Ala

Trp

Asn

Glu

Trp

Thr

Asn

Tyr

Ile

Glu

Leu

Thr

Glu

Leu

Arg

Asp

Glu

Ala

Lys

Glu

Val

Ser

Asn

Ala

Asp

Ala

Asp

Gln

Thr

Glu

Met

Glu

Glu

Thr

Asp

Ala

Ala

Ala

Leu

Asn

Ser

Gly

Ile

Val

Leu

Gln

Gly

Lys

Val

Asp

Ser

Leu

Glu

Val

Lys

Glu

Ile
2550

Gln
2565

Lys
2580

Val
2595

Pro
2610

Gln
2625

Ala
2640

Asp
2655

Trp
2670

Glu
2685

Lys
2700

Leu
2715

Gly
2730

Ile
2745

Thr

Glu

Asp

Leu

Tyr

Leu

Asn

Thr

Arg

Glu

Phe

Gln

Val

Glu

Asp

His

Ser

Gly

Thr

Ala

Asp

Arg

Ser

Thr

Leu

Asp

Lys

Ala

Arg

Leu

Thr

Gln

Val

Lys

Leu

Lys

Ile

His

Ala

Ala

Glu

His



Thr

Arg

Leu

Leu

Arg

Lys

Pro

Glu

Val

Leu

Asn

Glu

Ile

Asp
2750

Ser
2765

Asp
2780

Asn
2795

Leu
2810

Asp
2825

Ala
2840

Leu
2855

Arg
2870

Tyr
2885

Val
2900

Trp
2915

Asp
2930

Val

Leu

Asn

Ile

His

Asp

Val

Lys

Ile

Gln

Thr

Glu

Glu

Tyr

Glu

Met

Arg

Leu

Glu

Gln

Thr

Phe

Glu

Arg

Lys

Thr

His

Gly

Asn

Ser

Ser

Leu

Lys

Lys

Leu

Pro

Leu

Leu

Leu

Asn

Ser

Phe

His

Leu

Ser

Gln

Glu

Thr

Arg

Leu

Asn

Glu

Leu
2755

Asp
2770

Lys
2785

Leu
2800

Gln
2815

Arg
2830

Asn
2845

Pro
2860

Glu
2875

Glu
2890

Arg
2905

Leu
2920

Arg
2935

Asp

Asp

Trp

Glu

Glu

Gln

Asp

Val

Gln

Leu

Lys

His

Leu

Glu

Ala

Ser

Ala

Leu

Ala

Val

Ile

Pro

Pro

Gln

Ser

Gln

Asn

Val

Glu

Ser

Leu

Pro

His

Met

Leu

Pro

Ala

Ala

Glu

Ser

Leu

Leu

Ser

Val

Ile

Arg

Ser

Glu

Glu

Glu

Asp

Leu

Gln
2760

Leu
2775

Arg
2790

Asp
2805

Trp
2820

Gly
2835

Ala
2850

Thr
2865

Gly
2880

Glu
2895

Glu
2910

Trp
2925

Gln
2940

Lys

Gln

Lys

Gln

Leu

Gly

Phe

Leu

Leu

Arg

Val

Gln

Glu

Ile

Arg

Lys

Trp

Gln

Asp

Lys

Glu

Glu

Ala

Asn

Arg

Ala

Leu

Arg

Ser

Lys

Leu

Phe

Arg

Thr

Lys

Gln

Thr

Lys

Thr



Asp

Ser

His

Lys

Thr

Asp

Arg

Ser

Ala

Gln

Ser

Ala

Leu

Lys

Glu
2945

Trp
2960

Leu
2975

Glu
2990

Leu
3005

Leu
3020

Val
3035

Gln
3050

Ile
3065

Thr
3080

Leu
3095

Met
3110

Ser
3125

Gln
3140

Leu

Gln

Glu

Asn

Gly

Asn

Arg

His

Ser

Thr

Ala

Lys

Leu

Asn

Asp

Pro

Lys

Val

Ile

Thr

Gln

Phe

Pro

Cys

Asp

Leu

Ser

Asp

Leu

Val

Val

Ser

Gln

Arg

Leu

Leu

Asn

Trp

Leu

Arg

Ala

Gln

Lys

Gly

Lys

His

Leu

Trp

His

Ser

Lys

Asp

Asn

Arg

Ala

Pro

Leu
2950

Asp
2965

Ala
2980

Val
2995

Ser
3010

Lys
3025

Glu
3040

Thr
3055

Val
3070

His
3085

Asn
3100

Leu
3115

Cys
3130

Met
3145

Arg

Leu

Leu

Asn

Pro

Leu

Ala

Ser

Pro

Pro

Val

Gln

Asp

Asp

Gln

Leu

Arg

Asp

Tyr

Leu

His

Val

Tyr

Lys

Arg

Lys

Ala

Ile

Ala

Ile

Gly

Leu

Asn

Gln

Arg

Gln

Tyr

Met

Phe

Ala

Leu

Leu

Glu

Asp

Glu

Ala

Leu

Val

Asp

Gly

Ile

Thr

Ser

Leu

Asp

Gln

Val
2955

Ser
2970

Ile
2985

Arg
3000

Ser
3015

Ala
3030

Phe
3045

Pro
3060

Asn
3075

Glu
3090

Ala
3105

Cys
3120

Gln
3135

Ile
3150

Ile

Leu

Ala

Gln

Thr

Val

Gly

Trp

His

Leu

Tyr

Leu

His

Ile

Lys

Gln

Pro

Leu

Leu

Glu

Pro

Glu

Glu

Tyr

Arg

Asp

Asn

Asn

Gly

Asp

Leu

Thr

Glu

Asp

Ala

Arg

Thr

Gln

Thr

Leu

Leu

Cys



Leu

Val

Asn

Phe

Lys

Cys

Ile

Ile

Pro

Pro

Ala

Cys

Tyr

Thr
3155

Asn
3170

Val
3185

Lys
3200

Tyr
3215

Asp
3230

Pro
3245

Glu
3260

Glu
3275

Gln
3290

Glu
3305

Pro
3320

Asp
3335

Thr

Val

Tyr

Thr

Arg

Gln

Arg

Pro

Ile

Ser

Thr

Ile

Ile

Ile

Pro

Asp

Gly

Tyr

Arg

Gln

Ser

Glu

Met

Ala

Ile

Cys

Tyr

Leu

Thr

Ile

Leu

Arg

Leu

Val

Ala

Val

Lys

Gly

Gln

Asp

Cys

Gly

Ile

Phe

Leu

Gly

Arg

Ala

Trp

His

Phe

Ser

Arg
3160

Val
3175

Arg
3190

Ser
3205

Lys
3220

Gly
3235

Glu
3250

Ser
3265

Leu
3280

Leu
3295

Gln
3310

Arg
3325

Cys
3340

Leu

Asp

Thr

Leu

Gln

Leu

Val

Cys

Phe

Pro

Ala

Tyr

Phe

Glu

Met

Gly

Cys

Val

Leu

Ala

Phe

Leu

Val

Lys

Arg

Phe

Gln

Cys

Arg

Lys

Ala

Leu

Ser

Gln

Asp

Leu

Cys

Ser

Ser

Glu

Leu

Ile

Ala

Ser

His

Phe

Phe

Trp

His

Asn

Leu

Gly

His
3165

Asn
3180

Arg
3195

His
3210

Ser
3225

Asp
3240

Gly
3255

Ala
3270

Met
3285

Arg
3300

Ile
3315

Lys
3330

Arg
3345

Asn

Trp

Val

Leu

Thr

Ser

Gly

Asn

Arg

Val

Cys

His

Val

Asn

Leu

Leu

Glu

Gly

Ile

Ser

Asn

Leu

Ala

Lys

Phe

Ala

Leu

Leu

Ser

Asp

Phe

Gln

Asn

Lys

Glu

Ala

Glu

Asn

Lys



Gly

Thr

Lys

Tyr

Pro

Ser

His

Tyr

His

Pro

Glu

Glu

Gln

Glu

His
3350

Ser
3365

Phe
3380

Leu
3395

Val
3410

Ser
3425

Tyr
3440

Leu
3455

Leu
3470

Leu
3485

Ser
3500

Glu
3515

Gln
3530

Met
3545

Gly

Arg

Pro

Thr

Pro

Ala

Asn

Leu

Ser

Glu

Glu

His

Met

Met

Glu

Thr

Val

Leu

Gln

Ser

Asp

Ile

Gln

Glu

Asn

Glu

Pro

His

Asp

Lys

Gln

Ile

Leu

Arg

Ser

Gln

Pro

Arg

Arg

His

Thr

Tyr

Val

Arg

Thr

Asn

Ser

Leu

Ile

His

Arg

Gly

Asn

Lys

Ser

Pro
3355

Arg
3370

Tyr
3385

Val
3400

Phe
3415

His
3430

Ala
3445

Ser
3460

Tyr
3475

Ser
3490

Glu
3505

Leu
3520

Gly
3535

Pro
3550

Met

Asp

Phe

Leu

Trp

Asp

Glu

Pro

Cys

Pro

Leu

Gln

Leu

Gln

Val

Phe

Ala

Glu

Pro

Asp

Met

Asn

Gln

Ala

Glu

Ala

Ser

Ser

Glu

Ala

Lys

Gly

Val

Thr

Glu

Glu

Ser

Gln

Arg

Glu

Pro

Pro

Tyr

Lys

His

Asp

Asp

His

Asn

Ser

Leu

Ile

Ile

Tyr

Leu

Arg

Cys
3360

Val
3375

Pro
3390

Asn
3405

Ser
3420

Ser
3435

Ser
3450

Ile
3465

Asn
3480

Leu
3495

Leu
3510

Asp
3525

Pro
3540

Asp
3555

Thr

Leu

Arg

Met

Ala

Arg

Asn

Asp

Gln

Ile

Ala

Arg

Ser

Ala

Pro

Lys

Met

Glu

Pro

Ile

Gly

Asp

Asp

Ser

Asp

Leu

Pro

Glu

Thr

Asn

Gly

Thr

Ala

Glu

Ser

Glu

Ser

Leu

Leu

Lys

Pro

Leu



Ile Ala Glu Ala Lys
3560

Ala Arg Met Gln Ile
3575

Gln Leu His Arg Leu
3590

Ala Lys Val Asn Gly
3605

Gln Arg Ser Asp Ser
3620

Ser Gln Thr Ser Asp
3635

Pro Gln Asp Thr Ser
3650

Asn Asn Ser Phe Pro
3665

Pro Met Arg Glu Asp
3680

<210> 65

<211> 19841

<212> DNA

<213> Homo sapiens

<400> 65
tttcctactt gaagcctgac

cccaaccatt ttggcaccag
gggggatggt tttgggatga
aggagcgcac acctagatcc

ggattgaatg gtgcgctgct

Leu

Leu

Arg

Thr

Ser

Ser

Thr

Ser

Thr

Leu
3565

Glu
3580

Gln
3595

Thr
3610

Gln
3625

Met
3640

Gly
3655

Ser
3670

Met
3685

Arg

Asp

Leu

Val

Pro

Gly

Leu

Arg

Gln

His

Leu

Ser

Met

Glu

Glu

Gly

His

Asn

Glu

Ser

Leu

Glu

Glu

Arg

Lys

Lys

Gln

Pro

Leu

Asp

Val

Asn

Gly
3570

Gln
3585

Pro
3600

Ser
3615

Arg
3630

Leu
3645

Met
3660

Thr
3675

Arg

Leu

Gln

Thr

Val

Leu

Glu

Pro

gtagtaaaga tcgggggagg gttagacaga

ggactggtct tatggaagac agtttttcca

aaccgttctg cctctgatca tcaggtgtta

ctcgcatgca tagttcatgg tggggttcgc

ccggtaggag gctgggctca ggctgtaatg

Leu Glu

Glu Ser

Ala Glu

Ser Leu

Val Gly

Ser Pro

Gln Leu

Gly Lys

tacagtggtc
cagactgttg
gattctaata
actcttacga

cctgctcgcec

60

120

180

240

300



caccactcac
atggcccgga
cctcgccaaa
ctctgtttcc
ctctccgagg
cggecttcett
caaccccaca
agtggctgcc
tgtacaacgt
gcgagggcett
gggcggtgesg
cctgtgtgag
ggctcatgaa
acgtggtgac
tggtggctcg
ccacaagggc
aggaggagga
cactgcccaa
tctgectgtg
gcaccctccc
agcctggccc
ctggcgeess
ttggccgett
acaagcgcta
gtggggagaa
gcactgcgct

agatcgccca

ctcctgetgc
ggttgaggac
gatgggacat

ccatgtttcc

aggacctggg
ggggactttg
ctgtctcccc
tgagtcggag
cagccacccc

ctctgtctat

tgaggggccc
ccaggatggc
gagctacttt
gggtggcgaa
aggccatggc
agaggagecg
ggagccecgag
ggctggctcc
ggacctcact
tggcacacct
aggccccctg
caaggcgesc
cgccacgctc
ccacagcctg
gcccageggc
gtgcccgcegc

ggagcggctce

atggcctggt
cccgagatac
cgaggctcct
atgacctggt
cctggtgtgg
ggtcggggag
tggcagcggt
agcctgttcc
tgcgectcegg
gctgccaaga
ctcaacgagt
tgcctgegeg
gggggecetgce
gatgacctgg
cacaagtcct
gcgacagcag
gctgegggcea
attacttacc
gaagacgtgc
ggcaccacgc
cctcgectcge
ggccegggtg
acactgcagg
ggcaacatca
cctgttcccc
atccacgagg

acagtcctcc

tcctaacagg
aggacaattc
tggagcaccc
gtccatctgt
cacctgctgt
aagttctgcc
tgatcgacaa
tggcatcaca
ccccgeccca
gcaaggcacc
tcgecttctc
tcttccactt
tgtgtgtgtg
tcaccgtgtg
gggtcaacgc
ccggtgctga
caggctcggc
gctttggctc
tctacccgca
caccggecgc
tgtcccgctc
tggcggcaga
agcggegesa
gccggggteg
gcagccgcect
tgcccctgcet

tgttcctgga

ccacggacca
tgtggcaagc
tgtggccacc
cttccccagt
gtgagcggesg
tgggttttac
gaccaaggtg
cgccagtggc
gtacagcctg
ccgcaacccg
gcccgatggce
cgactccatg
ctggagccct
gtccttcacc
tgtggccttt
tggggagegg
cggggsceecc

ggcgggccag

cccccccctg
cagcagctcg
caacagtctc

gcctggcaca

ccgggeggecea
cagtggeggc
ggaccccgcc
ggagcccctt

ggactgcatc

ctactgttcc
aggactgtcc
ttgcagcagc
ttgggagctt
ccatgtccaa
tgccttctcc
acatatctga
cacctgtacc
ctgaagcagg
ctggccaagt
cggcacctgg
ctcctgegtg
gacggccgct
gagggecegesg
gacccctaca
agcggcgaag
ccgctctctc
gacacgcagt
gcececgeaccc
aggggtggcg
ccgcacccag
ccattcagca
gagaaggagc
agtggcagtg
aaggtgctgg
gtgtgcaaga

atcactgcct

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



gccaggages
cagcctgccg
ggctttgttg
gtgtctcagt
gcagcagaaa
gtctgaaggg
gaatctattt
Ccaaaactag
ggatctgagc
ctccctctgt
gaacagagcc
gttgggaagg
gggtgtctca
ggttcctcag
cagtctgagt
agagacccct
aagttggccc
ccccagcacc
cacccttacc
gaaagtgctg
tggcctctgg
gactctgggc
cccatctctc
ggcacagtgg
agccataacc

atggactgct

cacgggcgat

cctcatctgc
gggacctggc
ctgtcacagc

acaagacctc

gaggggtgss
cagcagatgg
ctgttgaaca
gggcgagctc
ctcctgctga
gaccctggac
tgtaggatgg
tcatagtagg
gcttcttagg
atcctcagtt
gactcagagg
ctgtctccgt
aggtcaccca
tcagggtccc
cttaccccat
actgccagga
ggggtctagg
tggctccctc
cctctcatct
tgtgaagcca
ctccctgcetg
ccagtccccc

gtaatagccc

acctgggccc
aggacctttc
ctctggctcc
tcagatcctt
tgtgagagcc
gccccacatg
tctgtttttt
aagcctgtgg
aggcacaggc
aagtcactgc
gcagtgggtsg
cgaatcaggc
gcttggactc
ttggaatcgt
caagagtggt
agttcacaga
gcaagtcagt
tcccaagtta
ggtctcactc
caggaagcta
gcggacccaa
cccttgacac
tccccagggc
tggatatcgg
acctcacaga
cacctgcaca

ttgtggcctc

ggccgggeaa
gtgggaagag
gtggggtgag
agagtgaggg
agctaggaat
gccaggtctt
aaatcgtgaa
gcatggctgc
tgggaatccc
cccctctgac
gatgtgcttg
ctggcatctt
agttgcccag
agagtcctga
gggatttggg
cgaggagacc
ggtagaggta
gaagggagct
aggatccgcc
gctaagatgc
gggcaaggcec
tggctgaagc
atctcctccc
gcccccccaa
tcaacgtatt
aaatttgggg

agccttgtcc

ggcggtgagt
gcaggcattg
gggaagccag
ggtctagccc
tggggcatcc
actgcctgtc
acttttttga
cagcctgggt
aggcctgggt
ctccaactca
cctcctgggt
gtaagttcgg
ggtcctggag
gtccctagaa
gagtctggtt
gaggcccaga
ggactgtccc
ccagtttccc
aaggactttg
aagttcccag
agggtggcag
ccaggtggtc
aaccaggcaa
ccccatgccc
aacaagacta
gccccccaga

cccacccact

ggccccacac
gcagagagag
ggaaatctta
taggcagcag
aaggctggcc
actcgaacca
gtacttcagg
ctgggactca
tccagtccca
tcacctctta
gggctgtggce
agctcgtctt
gcecgtggcett
cttgagagca
gagtcctaaa
caggggaagg
tgagttcttt
cctcccctcec
attattgcgt
cctagagcag
cagctttggg
tctaacccct
ctccccgagt
ccagcctcct
accatgatgg

ctggcccgga

gccaagtaca

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



atgacctctt
tcactcctgg
ctcagttgag
cccttgctat
cctgtcccgc
ccttcggagg
tttccccaga
gcaggaaaag
caccagcggc
cctcatcaaa
ggccctgcecc
caaggcccag
ccctggaaag
cgcgccaccc
ggctccccgg
gctccaccac
ggtgccccct
aaaaaaaaaa
tcggaatcca
ctcaacccct
tggagcttgt
gtttcagcaa
taccttttta
agcactgaag
ggttaaggct

ctcggecggce

acatgcagcc

cctctgaaac
ggagagactc
tgggcagggc
tgtctgtgct
aggacctctt
agatgatgta
ggaggagtgc
ccggagccca
tggagcagga
gtcctcggtg
agctgggact
gcaccccagg
aagagctcag
tccacccccc
ccaggggcca
tttcctcccc
cctggtcctg
aaaagctggt
tctctgagtc
ttctcccacc
cgggagcaag
tgggcaggtt
ttggggtgac
ggttctgaag
gggagecees
cgcagagaga

agggctccag

atcagtgtta
cccgcccectg
cgggggtggt
tttgaagagt
atttatacta
gaggacctgt
aggcctgctc
gggagggaac
ccctcttggg
ttttttaaat
cctcggtcct
ccggttggag
attcctcttg
gaaatgtttc
aggagctatt
cagcctttgg
tcctcaccac
ataaagcaga
acccaagaag
cagccccaac
ggggtggttg
cttcttgaaa
agtgtgacag
ggccctggaa
aggggesctg
agtggccaga

ggcctggaca

ccctcatccc
ccacaagagc
ccagccctcg
gttaaattat
aagttccctg
gtgtgtactc
ccagcccagc
ggacctgcga
gagaagagca
tatcagaact
tgcctcctag
gccccgactt
gctctcggag
tgtttctaat
ttggggtctc
gcagcaggtc
cccttcccca
gagcctgagg
ctgccctggce
ccccagccct
ctactgggtc
ttcatcacac
ctgagattct
ggagggagct
gaccaagggg
gaggccecagsg

ggggctgceca

tgtccccagc
cccaggtctg
cccggececcc
ggaagcccct
ttttctcagc
tgtggttcta
gcctcccacc
gtcacacaac
tcctgcccgce
gcccaggacc
tttctcaggc
ccactctgga
ccgcagggasg
cccagcctgg
gtttgcccag
acccctgttc
cctcctggga
gctaaattta
ctcccgtccc
caccccctag
actcagcctc
ctgtggcttc

ccatgcattc

tgggggecty
tggggagaag
ggacagccag

ggccctgtga

atgtgactgg
cagtgtgccc
accccagctg
caggttcctc
gggtctgtcc
ggcagtccgc
ccttttcata
tggtgaccca
agccagggcc
acgtttccca
ctggccctct
gaaccgtcca
tgtgtcttcc
gcaggaatgt
ggagggcttg
aggctctgag
aaaaaaaaaa
actgtccgag
cttcccaggc
cccccagttc
aattggccct
ctctgtgctc
cccctactct
gcttgtgagg
gggaggagec
ggacaggcag

caggaggacc

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160



ccgagccccc
cggctgaggce
ctcgaccttc
tacgtggccg
tgggegtees
gcaggatggg
gggcaacatt
ctagggtggc
gcctcccatg
ccctctcecta
tggcctggesg
caggtgttcg
gtgactcacg
tcctctgega
ggttctgcac
cagccaccat
ccaaccttcc
agggctggaa
aagcccagga
tggccctcat
actgtgtgtg
tctttctgac
gaggccaaga
cccctaatga
ctgagaccgg
agctgcatct

tgctgcctta

ggcccgegegsa

ggctccagca
tcctgggegt
acttcttgca
gcaggagaca
catggggaga
tctctgtcect
tgtgactcag
gcctctctgc
ggaccctccc
caagccagga
gcgccagcect
cgggeccctgt
tccaggaggg
ccacccccac
tcccgccacc
agctgtccca
ggaggatgct
ctcgggctca
atgtctggcc

acacttgttt

ccaggcctgg
agggccagsc
ctctcctggc
gtggggtagg
cgecggcecccct

aaagggctca

ggggcceatgg
gctggtgttg
ccaccaggag
gtggggtgag
ggtctgggca
tcctcccatc
atgccaccac
agccatggcet
accccgcctc
cccaaaagtg

gggccagcat

ctccagctgc
gggagaacca
acaactttgg
ccccageccc
ccgggtccct
caaaacccct
tccgettctg
ctggtcactg
ctcagtgact
cctgtttctc
ttecctttccc
cattcagcct
ctccctttag
ggtctggegce
cccctgccag

atgtcttggc

tgctgecctgt
gacccgggct
ctgggecgcect
tgcctaccct
cagaggcctg
ctggggctca

tctggagggsg

taggagtcac

agggtcaggg

ggctctatgg
ggggcragctg
cccaacaggt
gctttgcaga
gttcttctgg
aaagtctcgg
gcgtccttta
tcttgcaagg
ccagctgcct
gtttctttca
getgtttggt
cgccttcccc
tcctectccc
ctggaaaaac
tagaggatga
tcccgggagg

gcetggggeg

tctctcctcec

ccaacatgtc
tcctggggct
ccgaactggc

cggggctcect

gctgttggeg
gagtgtggac
cagagtaagg
agcaggctag
tcagggtcat
ccctctcccc
ccaggggcsc
gcccaggceac
caggcgccac
gtgtgtctcc
ttcctatgag
gttctcctgg
gctttccagg
tgtctgccca
ttcccagcac
ttttggecctg
tgcttcctct
atttcacaga
cttctcccaa
agttgggttg
agcactcctt

8888aggLLs

ctcccccgtc

agccgaggtg
ggagcccctg
ccaggacaag
gcagatgggg
gggcaggatg
ctgggccctg
tcagcagagg
gctgccaaca
gctgggagcet
tggtttcctg
agccgacagg
tgggaggscg
cagtgccccc
ttcttttgta
ccgtgtgggt
cccagggcct
gecetggggcec
cctcctcccc
cctgcccctc
tgtgtaacaa
tgtgtccatc
tgggaaggtg
cctcccacag
gcagggtaaa
ttgtggcccg
ccagggttcc

ctcagccctg

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780



gctggttcgt
agaacccact
ctccacttct
agcctccacc
accttgactt
ctcctggagg
gctacctttg
tgtggttcaa
gccgttaccc
tgtcacctgg
tctttagggt
tggagccctc
gggagggcat
agcagacagt
ggctttcccc
ccccccageg
cgagattctg
gcctgacttg
gaatgaccga
tggtgtggca
gcgagccctt
ggtagtgaag
catgctgaag
ccccgtctcc
gggacgtgtt
atgagaacta

ctgtcactgg

ccctgetggce
gtctcctctc
tccacccccg
ccagctggtc
ctgagaggcc
actgagagat
tctcecctgtc
gaaccacctg
aggacattct
agtcagggtg
ctgtccttct
tgggccaatg
ttttggcccc
cctagggtga
cttgtctcca
gagcccatcg
aaggtgatcg
actcgtggtg
gccttagaac
ggtggegces
ttgttttccc
atgaagcaga
agggecgagg
ggctgcagct
ggtgaatggg
cctggtgagc

acgaggaggt

ccactctccc
cttccctcecc
ggagtccagg
ccccacccag
tgattgtcat
gggctggacc
ctgttccttc
catctgaatc
acatgagaac
gaaggtggaa
gcagactccg
ccctgtcccg
cagaacctta
agctgagagg
gtgccctttc
tggtgaggct
gacgeggesc
ggcggggceat
ctagggctgg
ggccacggct
gccgtctcca
cgggccaggt
tgaggggctg
cctccgggtg
gaccggeggt
tccgggecegg

ggggagagea

ggaacccccc
ctcccatacc
cctccctgtc
gctgcccagt
ctgtaaataa
ggagcacttg
ccccagceccc
tagaggtact
gtggeggtssg
gaactgggtc
ttaccccacc
caaagggctt
cacggtgttt
cagagagaag
tggtgaccct
taaggaggtc
gttcagcgag
agggettggg
gctggaggeg
gggtgcagaa
ctctgtctca
gtatgccatg
ggcggacgtg
ccctgcaggt
ggatcacgca

ggtgactagg

agctctagga

ggaacccctc
catccctctc
cccacagtcc
ttaacattcc
ggggtaggac
agtctgggat
aaatccaggg
ggatacaacc
ggccctggcet
ttatttcctt
ctaaccatcc

ctcaggcatc

atgtggggaa
gggagacaga
cggttctttt
cgactgcaga
gtaagccgaa
gcggggectt
gggcttggga
gcggetggag
ctatctcgac
aagatcatga
gggggctttg
gtcgtgcttc
gctgcacttc
aagagggaca

ttgggggtsc

tctttcctcc
tccatcctgce
ctgagccaca
tagtcatagg
taaagcactc
atgtgaccat
ttttccaaag
ccacgtctgg
gcacctgaac
ctccccttgt
tgcacaccct

tcacctctat

gcccctggga
cagagggtgsg
cccccaccac
gggacgactt
ccgggegesa
agaaattgat
ccaatgggcg
ttgggtctgg
ctcaggtagc
acaagtggga
aggatccgcg
cgtgaggaga
gccttccagg
agagcccgtg

tgcccggaaa

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400



cgtctgtggg
tatctgagac
ataaagatgt
ctaacggggc
cctctgggtt
ggaaagtttt
ctgatttggc

aaggatgggsg

gggactacca

ggcgggegacc

cgcttctacc
cacaggtggg
aaggtcagag
gggggtgect

agtggggtcc

gttcatttat
tgctggaccg
cagatggaac

ggaaggcaca

aggcttaagt
tttggggagt
ctcgctctge
ctgtcccccg
gagtgtgact
ttctacgcgg
geegeaggga

tgagcaggag

aaagtctgtg
ggggatggtg
ctctgttgceg
cactgcctag
ctctttccca
tttgtttgtg
ccggcagatc
tgtctctggg
accacccatg
tgctgacact
tggcggagat
tgcagcatgg
cccagagagg
gggagtaggg

caggtggcac

cccacccttc
ctgtggccac
ggtgagccag
gagtgtggga
gtgcatctgt
ggttggaagg
tccttttggt
agatcctgca
ggtgggegct
attccacggc
gacctggcct

cacctctctc

tgcggtaaga
tccttcactg
gggggtctct
ggaaggagtg
gaacatctca
tttttttttg
tctatggtta
aggggttgtc
acgaacccct
gctgagcaag
tgtcatggcc
ccgaggggat
ccagggcctg
gtcagaactg
tgcccggagg
tcttttectc
atccgcctgg

tgccctggcec

gcgggactgg
gtggcggagt
agggcccaga
ccaggtgcegg
ggctgtgggc
gggtgtattc
ggagacctat
ctcccggtag

tgccgectggt

gggtgtgtca
cccgtttctg
tacctggaat
tctgggacct
gggggagtga
agggeceess
tctctgggct
ccagccatcc
tctcagtacc
tttggggagc
atagactcgg
agcaagcttg
gagagggacc
tagaagccct
ggcggagect
cgtgcaggga
ccgacttcgg
acagagcaac
atttggaggg
attagaccag
gctggtggsc
tcgectggtgg
ggtgggectg

gcctatgaaa

ggcaagatcg

gcgctcccag

ggacgaaggg

ggtggatgag
gggtgatctg

gggataggtc

attctctggg

atctgcccag

gcgeeesccs
ggggctgcag
gtgatggatc
tggtcatgga
ggattccggc
tgcaccggct
ttccctggcc

ttcttggttg

acagggecgs

ggtgggacca

catcaaaccc
ctcttgcctc
tggggctgct
gaaaagaggt
gcagagggasg
ccagaggggt
ctgtgggcac
ggacaggcag
tgttctatgg
tccactacaa
gctatcgcect

gtccctgagg

gggccttccc
ggggactctt
ttcaggaatt
tgttgggtesg
tgacatccca
caggtggtct
gtctctgcecc
agggcctcag
gtattacgtg
cgagatggcg
tggctacgtg
gggttcttgg
gggcccaccg
aacccgagga
cagaagggag
gacaacatcc
aagctgeggg
gatgagggat
ggtgtgaccc
gggctaagca

gggcccaagce

cccagactac
ctacgggccc
gcagacgccc
ggtgagcacg
cctctccctce

aggctcgaga

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020



cttcattcag
cttccggaca
cccctttaca
cgggctcact
gggaacctcc
tcctgaatca
cagtgaccta
ccagagtgat
ggaaggtcct
agaagcagga
catggcatgc
ggaccagatg
atggagagtg
ccaggcacgg
gcttgagccc
aaatgtttta
ggccgacgtg
cactccagcc
aaaataggct
gccgaggegs
ccccatctct
cagctactca
gagccgagat
aaaaaaaaaa
gtaatcccag

taggctggcc

gtggtctegg

cggttgctgt
catcccttct
ccggatttcg
gccatggtga
ccatgctccc
ctcattcccc
gacttacagt
cagggctgag
ggagggcttt
gaggactcct
ttgctcggct
agctctggtc
tggcaggtgc
tggctcacgc
aggagttcga
aaaattggtt
ggcttgagcc
tgggcaacgg

gggctggecg

gtggatcacg
cctaaaaata
ggaggctgag
cgtgccactg
aaaaaaaaaa
cactttggga
aacacggtga

gtgcctgtaa

gtcccccgga
tctttggect
aaggtgccac
gcgeegesces
tccataaagt
agagcacctg
ccagtgggss
acaatggagt
ctggagtggsg
cctcccttag
ctgggtgccc
cctgccctca
cctgaaggga
ctgtaacccc
gaccagcctg
gggcgtggty
caggaggtca
agagagactc
ggcgtggteg
aggtcaggag
caaaaaatta
gcaggagaat
cactccagcc
aaataggctg
gtccaaggcc
aaccccgtct

ttccagttac

gacacggctg

cgactgggat
cgacacatgc
ggtaggtacc
tggagtaagg
ctctgtgccc
aacacagagc
gcaggggstsy
gagctatctg
gccgtctctc
ttttgctgaa
tccagttgca
agcaacagga
agcaatttgg
ggcaatgtgg
gcgcatgect
aggctgcagt
tgtctcaaaa
ctcacgcctg
atcgagacca
gccaggegtg
ggcgtgaacc
tgggcgacag
gaccgcggcec
ggtgggtcat

ctactaaaaa

tggggaagct

ggccggggty

ggtctccggg

aacttcgact
tgtggcccct
acagtgccta
atctactact
agtcttcaga
ggggactcct
agctgagact
ttcaccgtgt
caatactggg
gtctagagaa
tacaagaaaa
caggccgaag
tgagaccccc
gtatactcag
gagctgtgat
ataagataaa
taatctcagc
tcttggctaa
gtggcggscg
cgggaggeag
agcgagactc
gggegcetgtg
gagatcagga
tacaagaaaa

gaggcaggag

gagcaggcga
acagcgtgcc
tggtggagga
gctcggcectgc
ccttctgggg
gaggacccag
cagtaaggcc
gactcagcaa
tggagggatg
aacaagctgt
gatccagcac

ttagagaatt

aatgatgggg

tgggtggatt

gtctctacaa
ctactagggt
tgtgccactg
ctgaaattaa
actttgggag
cacggtgaaa
cctgtagtcc
agtttgcagt
tgtctcagaa
gctcatgect
gttttgagac
ttagctgggt

aattgcttga

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640



acctgggagg
cagagtgaga
gcctgtaatc
aagaccagcc
ggcttggtgg
tgattgaacc
tgggagacag
tatatttgta
ttgggactac
ggccagegtg
agggegectg
aggcggaggt
agactccgta
ccctgagttg
cccgccctga
tcgggaaggt

ggccctcagg

ctgggtcctg
ttgggcccaa
acttcaaaat
cttgtaacca
aaatatgaag
catataacaa
gtaatcctag
atcctggcta
tggtggcgss

ccgggagecsg

cagagtttgc
ctctgtctca
ccagaacttt
tggccaacat
cgtatgcctg
tgggaggcag
caagactcca
atcccagcac
aacagctgag
gcgaaacccc
taatctcagc
tgcagtgagc
tcaaagaaaa
gggctggttt
cgactgctgc
gcgccgctag
taagcactgc
ctccttggca
agactcctaa
gttagattga
ttaactttta
tttagacttt
taaggccatt
cactttggga
acacggtgaa
cgcttgeggt

gagcttgcag

agtgagccaa
aaaaaaaaaa
gggaggctga
ggtgaaaccc
taatgccagc
agtttgcagt
tctaaaaaaa
tttgggaggc
gtaggcggat
gtctctacca
tactcaggac
tgagattgca
agaaaaaaga
ggggggaaca
tcacatctgt

gggtccacct

cctggacggc
gccaatggag
gaggccagag
attttaaaac
cgtctgtagt
tacaatcagt
taaaagtatt
ggccaaggca
accccgtctc

cccagctact

tgagccgaga

gatcatgcca
aaaaaaaaag
ggcaggcaga
tgtgtctact
tactcaggag
gggctggggt
aaaaacagaa
tgaggttgga
cacttgaggt
aaaatataaa
gctgaggcag
ccactgcact
aaaaatgctg
tgtaagccaa
gtgtcttgceg
gcecttttgtg
ctccaggggc
ttgcaggatc
ttggaggacc
ctcagagtca
acacagagcc
tgtaaaagaa
aatttaggcg
ggtggatcat
tactaaaaat
tgggaggcga

tcatgccact

ctacactcca
ggttgggcaa
tcactggaag
aaaaatacaa
gctgaggcag
tgtgccactg
ctgggctggg
ggactgcttg
cagaagatgg
aaattagcca
gagaatcgcc
ccagcctggg

gaggggccac

gatcaaaaag
caggagacac
ggctactcct
cacgaggctg
agtcttggaa
ttaaattttc
cagactgggc
acaggacttc
tgcaaattct
ggccgeggtg
gaggtcagga
acaaaaaaat
ggcaggagaa

gcactccagc

gtctgggtga
ggtggttcac
tcaggagttc
aatttagcca
gagaatcgct
cactctaggc
cacagtggct
agcccagagt
agaccagcct
ggcgtggtag
tgaacctggg
taacagagcg
tttagataag
cagtgagggsg
tgtcggacat
actcctgcat
cttgagcttc
ccttactgtt
agatctatgt
ttcccagaat
agaacttgga
ttgaatcagc
gctcacgcect
gatcgagacc
tagccgggca

tggcatgaac

ctgggcgaca

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260



gagcaagact
gctcacgcect
gagttcgaga
gccaggegtg
cagaacccag
gcaacaagag
ggcatggtgg
tcagcccagg
ttgaaaaaat
gaagtaggag
gcctaggcaa
tgcttatcac
ctcaccagat
gaacaggtgt
cagttggttt
ttaatgaact
acccatcctc
ccacaggagg
ccccttccca
ccagtcttag
gcctcecctgt
gatgagctga
gagcagctcc
ggctattggc
ggaggtcttg
aatcagcatt

aggccccaca

ccgtctcaaa
gtaattccag
ccagcctgac
gtggcatata
gagggesags
tgaaacttca
ctcacgcttg
agttcaagac
cgtgccaggc
aatcacttga
caaagtgaga
aagtaaatta
ggcagtggtc
ttttttggtt
tctagtcagc
ccagcttgat
tattagaacc
gactgctggg
cagctgagtg
gaccacatct
cctgaggccc
ccctagaaca
caggggccca
ctacctggga
gaagcagctg
ctgtctccct

cccatggaac

aaaaaaaaaa
tgctttggga
caacgtggag
cctgtaatcc
ttgtggtgag
tctcaaaaaa
gaatcccagc
cagcctgagc
atggtggtct
gcctggagtt
cctggtctca
gaaaatacag
cctggctcac
tgtttttttc
ttttattact
tctgaaccgc
caggcgcatg
ttggagggga
gggtgtgctg
gtggaggtesg
tgagaagagg
tgggggtctg
aggccaggag
ctctgttctc
cccctaccca

ccccactccc

tggaggccega

aaaaagtatt
ggatgaggtg
aaacctcatc
cagctactca
ctgagatcgt
aaaaaaaaaa
actttgggag
aacataatga
gtgcctgcag
tgaggcttca
acaaaagtat
ataaggaaaa
acgtgtactg
cccttectca
ggacaacatt
tgcggggcect
tccaggatag
cagccacttc
acctcaagtt
ccagagccaa
ggtctgcagc
gaccccaagt
agggegcagss
ttcgctctgce
caggccagaa
tcctcctctc

gcagctgcectt

tatttaggcc
ggtggatcac
tctactaaaa
ggaggctgag
gccattgcat
aagtactaat
gctgaagtgg
gaccctgtct
tcctagctac
gtgagccatg
taattacaca
ggaagttgat
acacatgttt
tgctactttg
acacatacta
gaacggtggg
ctaggtcctg
ataccccagg
gccatcttgg
gcagtctccc
ggtcacatgt
ccctgcagaa
cttttcctaa
tgctcccctt
gttctggttc
cccagggaca

gagccacacg

gggtgtggtg
ctgaggtcag
aacaaaatta
gcaggagaat
tccagcctgg
ttacaggctg
acggattgct
ctacaaaaaa
tcaggagtct
atagattcca
aataatgcat
atctcgtgag
aaatagtgga
tctaagagaa
taccttatca
tcaggattga
agccgtgttc
gaggagctgt
ggtcccatgc
catcaggtcg
caagggagga
ggtttagaaa
gcagaggags
cctcaaatca
tccaccagag
gtgaggtccc

tgcaagcgcc

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880



cagcctggag
tccgtcaggg
gccctctagg
agacatggga
gggatctgag
gaaaggtgcc
cctgatttgt
gcaggaaaca
ttgagcagca
gtagatttag
tggatcattg
taaacaagga
gcagccttaa
cggcagagsc
tgctcacccg
tcgccaggtc
gcatcccctc
gcgaggcaga
tggagttgct
ggaccgggasg
agggacccac
gcctectttcet
cttcccatgt
ccctccctgg
ttagagggca
tccctccggg

ccaccgctga

ccctcggtgt
acaattggga
gacttcctga
cggtctctgt
aagtcgatct
aagtggtcag
tcctgaaagg
aaacccagca
gagggacata
aggaccagac
caggagctat
ttcctagect
gcctggtccc
tgaggccgag
gcagagcctg
gggatcgggg
tcgtccggcc
ggctcggaac
gcaggcagag
gaggtgggcc
gctggggceac
tctccttcca
aagacccctc
ctcctggtct
gaagcccttt

atctccctag

gggctgggct

ccccacagga
gagaaaaggt
acagaagcag
agttacagtg
ttgagctgag
gcgagagcct
tagtttggct
aggccttttg
ggttgtgtta
tcagggatgg
ggggattcca
ggaaccagtg
catacacagg
gtgacgctgc
agccgggaga
ccggeeecegg
cggacggact
cgggacctag

ggagccacag

gtctgctccg
gcecgegecac
gctgtcacgg
tctttccect
ccccgtccag
attcagcccc
ataacctccc

gggctccgat

tgaaacagta
gagggcttcc
acagaaacca
gggcattaag
cgctggtgaa
ccagggcaaa
gaatcattcc
tcgtgagggc
gtgtttgagc
ggctgaggga
gaaatgttga
cccaagtcct
ctgaagtggc
gggagctcca
tggaggccat
ggccgggatg
caccgtcctt
aggcacacgt
gtgagtccct
cggggegtgt
cgccctectt
gggtccccag
gcctcagacc
atatagggct
agatctccct
caacctcgat

cgggtcacct

agttggtgga
cgggtggegt
cggagagacg
taagggtgtg
ggagaaacaa
ggccttgggc
tgagaaggct
attagggagc

accagccctc

ggtagggaag

ggggacggag

gagtcttcca
agttccagcg
ggaagccctg
ccgcacggac
cgggeeggtg
acctccccac
ccggcagttg
catgtgtccc
atagacacct
cgcccctcca
tcccegggcc
tgctgcccat
caccctacgt
ccgttcaggc
tcccctegcet

gtcccttctc

g888a8L88LL8
gcactgtaga
aggttacttc
tgtgttgctg
gccatggaag
aggtgggaat
ggagaggcca
tggagggatt
tggtccctgt
ggaggggsct
gagtagggga
ggagccacag
gctgtccctg
gaggaggags
aaccagaact
gcaacccttg
agtcaactac
caggagcgga
cttccccgga
ggaggaggga
cgcgccctat
acggatccac
tctgcagatc
ctttgcgact
ctcaccagat
gtctctcgcec

tctccagcta

14940

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500



gatggccccc
cgccgecacc
cgcgeeccge
cccacggcag
aatgacgagt
tgggecggss

gtcccaggag

cctaggcctg
gcecgeegecc
cgccgeccag
cgttggaaga
acaaccgctc
tagcggecegg
gtagccggga
gctgectgetg
cgtggatggg
tccacgcacc
ctgctctggg
aaacccgctt
agccggctcc
acaggctaca
ttcctcggta

aaggccctcc

cggaggctcc
gctagcggga
tttggcgtcc

tgtggcccag

cggeegtggc
tgctgctccc
gctccacccg
gagggcggat
tcggacggga
geggggegea
ccaatcagag
gcctatcgga
tgggctgcat
gagccgcececg
ctgagtgccc
cgagcgtggg
ggaggeages
atgctgctgc
ctggggggat
caaactgcag
cccacctatc
gagcgtctgg
tttcggggat
gcccgcttceg
ggacccccaa
tttattgtct
atctgcccaa
geagegggcc
tgcgaagegg
ggccaatagg

ctgtgccacc

tgtgggccag
tgccagggta
ccccttgcca
cttcgggcag
ttcgaggcgt
gggaagagtg
gcccatgecg
ggcgctttcc
tgggttggty
cgctccctga

ggggcacggc

tctccgcecca
gcecgggtecg
tgctgctgcet
cacagaccat
gcctgggaag
gttggttcgc
cgcgatctct
ccecgegececc
gcggtttgga
caaccccaat
gtccccacct
agctctggac
aatccggagg
ccgaatcagg
agggcgagesg

gagcgtcgag

tgcccgetgg
cgtccggctg
cccgcttagce
ccaatcaaca
gcgagtggac
cgggcccacc
ggtgttgacc
ctgctcctgt
gcccacgecg
accctagaac
acagaagccg
gctccagtcc
cggeeggega
gctgectgetg
ttctttettt
gcagcaagcc
aaagtgcaaa
gcctgcttac
cctcctcact
tatttattga
ccacgttttg
aggaccccca
tccacagtgt
cgtgtggagg
gttgggggag
ggccacccgg

aagagggesc

tggggccagg

cccacgcccc
tgcgcatttg
caggccgcta
taacaacagc
tatgggcgta
tcgccectctc
tcgeccgttgt
gccaactcac
tgtcttcgac
cgcccaccgc
tgtgatccgg
acggggctcg
ctgctgctgc
cggccaggct

gggeegtecg

gctttcttgt
tcgggaaatt
tgcgectgctc
cctecgtcctc
gatgcactga
cccccgaccc
ccgecggtttg
cggccgaagg
gaaaagccac

aggcaccgcc

tgggctggea

ccccatgcac

cctccgecgt

cggggctggg
ggaagcagcc
tgtaggctgt
ggcggeegcega
cccgcaggtc
tctgtctcgt
cgcagtctgg
tccggggccc
ctgccagttc
gcececgecccc
aagggtcctt
tgctgctgcet
gaggccctga
tgttccatcc
gcatgacgcc
tgcttttgcec
tcggagcccc
cgactcgctg
gaccccgaca
tcgcgaataa
cgttgtgggc
tctgggagga
gg888cgeesc

ccecgeccage

gcgegegegs

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120



ccatcctcct
gagaaaagtt
cccccctgeg
ggcctgcaga
cgcgccctta
aggccctgag
aaaacaaagg
acccgagtgg
agatcgagaa
gaaagcccga
ccttgectgce
cggcgaccga
agggtgaggc
gcccgggatc
gcctccgett
acgccggecg
gcgacccggt
tctaccggct
tctacctgcg
tggacaagta
agacagtcta
accgctaccc
cgcaggtcag
gcgecgecctg
cccgtccacc

gacatctccc

gacgggacag

tccactgcgc
gctgcaaact
gagccgggaa
ggaccctgga
gtcctcctgg
ccagaagcac
gagaatcaca
agagctggat
gagecgeseas
gggaggaaga
ggagccgagc
agaggaggag
ggcggeegecs
cccgggegtc
ctcgcccgag
cttgagccgc
gttgcgegeg
actcgagagc
cgcgcgctac
tcgactgcgc
ctgcttcaag
cacgccggac
caactggttc
caagaggtga
agccctcttce

gggaccagct

gcacccgecc

ctgcgcacgc
ttctagcccg
ttccgaggssg
gacggaggcs
acggcccgtt
acgctggggsg
gacagacggs
ctcgccttcc
tgggggcgaa
gagggaggga
gegegeccees
gaggaagcgce
geeggesecesg
cccgggtcgce
caggtggegt
ttcctgggceg
cgggecectgg
cgccccttcc
catgaggccg
aagaagttcc
gagcgctccc
gagaagcgcc
aagaaccggc
ggggecetegg
ccccgtgecc
cacaatctca

gggccctctc

cacgcgcatc
ttccccgecc
cggagcgcag
tgcagaagct
accttctgcg
gaggcagaaa
agggesacgg
cggegtggssg
aagggggeac

ggaacttccc

cggctggess
gccagctctt
gggcgegecsc
cccccgaggc
gcgtctgega
cactgccccc
tggccttcca
ccgecgecca
agegggeecg
cgctgcccaa
gcgcagegcet
gcctggccac
gacagcgcga
geggegeaag
actgctgggg
ggegeecegeg

cccgeacgceg

cgctcctggg
ctcctcccgg
gccgagatgg
cagtctcggg
ttgtcccgat
gegeggeceag
acacacacaa
cgcagggtcg
aggtgggsgsga
aaagttgcaa
ggaggcggtg
gcagactttg
agcggctgeg
cgcttccgaa
ggcgetgctc
ggcegagegce
gcgeeecgas
ccacgccttc
cggeegegeg
gaccatctgg
caaggcctgc
actcaccggc
ccggaccggg
tccagctctc
ccggegegcec
g88cgceees

tctcctcecttc

acgcaagctc

ccagacccgc

ggaatgtggg
gcggaggcett
ggggaaactg
aggcggages
ggggacagag
gccagaaaga
ggaggctggg
aacatggcta
geggeesees
caggeggeceg
ggagctgagg
ccgecccacgg
caggeggecc
ctacgtggca
tacgccgagc
ctgcaggacc
cttggcgcag
gacggegags
taccgcggca
ctgtcgctca
geeggagees
ccggggacat
gaggtcctcg
actaagtgtg

cagcggctcc

18180

18240

18300

18360

18420

18480

18540

18600

18660

18720

18780

18840

18900

18960

19020

19080

19140

19200

19260

19320

19380

19440

19500

19560

19620

19680

19740



attccgagct ccttcccaaa tcccatcggt gttggggaat cacactgecgg ggggcactag 19800
agggactgag gaaaaaggac agggcctgtg gccactccac t 19841
<210> 66

<211> 842

<212> PRT

<213> Homo sapiens

<400> 66

Met Ser Arg Pro Leu Ser Asp Gln Glu Lys Arg Lys Gln Ile Ser Val
1 5 10 15

Arg Gly Leu Ala Gly Val Glu Asn Val Thr Glu Leu Lys Lys Asn Phe
20 25 30

Asn Arg His Leu His Phe Thr Leu Val Lys Asp Arg Asn Val Ala Thr
35 40 45

Pro Arg Asp Tyr Tyr Phe Ala Leu Ala His Thr Val Arg Asp His Leu
50 55 60

Val Gly Arg Trp Ile Arg Thr Gln Gln His Tyr Tyr Glu Lys Asp Pro
65 70 75 80

Lys Arg Ile Tyr Tyr Leu Ser Leu Glu Phe Tyr Met Gly Arg Thr Leu
85 90 95

Gln Asn Thr Met Val Asn Leu Ala Leu Glu Asn Ala Cys Asp Glu Ala
100 105 110

Thr Tyr Gln Leu Gly Leu Asp Met Glu Glu Leu Glu Glu Ile Glu Glu
115 120 125

Asp Ala Gly Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ala Cys Phe
130 135 140

Leu Asp Ser Met Ala Thr Leu Gly Leu Ala Ala Tyr Gly Tyr Gly Ile
145 150 155 160

Arg Tyr Glu Phe Gly Ile Phe Asn Gln Lys Ile Ser Gly Gly Trp Gln
165 170 175



Met

Ala

His

Met

225

Thr

Asp

Ala

Gly

Leu

305

Asp

Gln

Ile

Thr

Glu

Arg

Thr

210

Pro

Met

Phe

Glu

Lys

290

Gln

Pro

Leu

Leu

Val
370

Glu

Pro

195

Ser

Tyr

Arg

Asn

Asn

275

Glu

Asp

Val

Asn

Val

355

Arg

Ala

180

Glu

Gln

Asp

Leu

Val

260

Ile

Leu

Ile

Arg

Asp

340

Asp

Thr

Asp

Phe

Gly

Thr

Trp

245

Gly

Ser

Arg

Ile

Thr

325

Thr

Leu

Cys

Asp

Thr

Ala

Pro

230

Ser

Gly

Arg

Leu

Arg

310

Asn

His

Glu

Ala

Trp

Leu

Lys

215

Val

Ala

Tyr

Val

Lys

295

Arg

Phe

Pro

Arg

Tyr
375

Leu

Pro

200

Trp

Pro

Lys

Ile

Leu

280

Gln

Phe

Asp

Ser

Met

360

Thr

Arg

185

Val

Val

Gly

Ala

Gln

265

Tyr

Glu

Lys

Ala

Leu

345

Asp

Asn

Tyr

His

Asp

Tyr

Pro

250

Ala

Pro

Tyr

Ser

Phe

330

Ala

Trp

His

Gly

Phe

Thr

Arg

235

Asn

Val

Asn

Phe

Ser

315

Pro

Ile

Asp

Thr

Asn

Tyr

Gln

220

Asn

Asp

Leu

Asp

Val

300

Lys

Asp

Pro

Lys

Val
380

Pro

Gly

205

Val

Asn

Phe

Asp

Asn

285

Val

Phe

Lys

Glu

Ala

365

Leu

Trp

190

His

Val

Val

Asn

Arg

270

Phe

Ala

Gly

Val

Leu

350

Trp

Pro

Glu

Val

Leu

Val

Leu

255

Asn

Phe

Ala

Cys

Ala

335

Met

Asp

Glu

Lys

Glu

Ala

Asn

240

Lys

Leu

Glu

Thr

Arg

320

Ile

Arg

Val

Ala



Leu

385

Leu

Ala

Glu

Gly

Lys

465

Gln

Asn

Ile

Glu

Lys

545

Asn

Gln

Arg

Glu

Gln

Ala

Glu

Ser

450

Lys

Asn

Pro

Ser

Ala

530

Phe

Ser

Leu

Glu

Arg

Ile

Phe

Gly

435

His

Thr

Lys

Gly

Asp

515

Phe

Ala

Leu

Leu

Pro
595

Trp

Ile

Pro

420

Ala

Ala

Ile

Thr

Leu

500

Leu

Ile

Ala

Phe

Asn

580

Asn

Pro

Tyr

405

Gly

Val

Val

Phe

Asn

485

Ala

Asp

Arg

Tyr

Asp

565

Cys

Lys

Val

390

Glu

Asp

Lys

Asn

Lys

470

Gly

Glu

Gln

Asp

Leu

550

Ile

Leu

Phe

His

Ile

Val

Arg

Gly

455

Asp

Ile

Val

Leu

Val

535

Glu

Gln

His

Phe

Leu

Asn

Asp

Ile

440

Val

Phe

Thr

Ile

Arg

520

Ala

Arg

Val

Val

Val
600

Leu

Gln

Arg

425

Asn

Ala

Tyr

Pro

Ala

505

Lys

Lys

Glu

Lys

Ile

585

Pro

Glu

Arg

410

Leu

Met

Arg

Glu

Arg

490

Glu

Leu

Val

Tyr

Arg

570

Thr

Arg

Thr

395

Phe

Arg

Ala

Ile

Leu

475

Arg

Arg

Leu

Lys

Lys

555

Ile

Leu

Thr

Leu

Leu

Arg

His

His

460

Glu

Trp

Ile

Ser

Gln

540

Val

His

Tyr

Val

Leu

Asn

Met

Leu

445

Ser

Pro

Leu

Gly

Phe

525

Glu

His

Glu

Asn

Met
605

Pro

Arg

Ser

430

Cys

Glu

His

Val

Glu

510

Val

Asn

Ile

Tyr

Arg

590

Ile

Arg

Val

415

Leu

Ile

Ile

Lys

Leu

495

Asp

Asp

Lys

Asn

Lys

575

Ile

Gly

His

400

Ala

Val

Ala

Leu

Phe

480

Cys

Phe

Asp

Leu

Pro

560

Arg

Lys

Gly



Lys

Thr

625

Leu

Val

Glu

Thr

Gly

705

Lys

Pro

Pro

His

Gln

785

Met

Ala

610

Ala

Arg

Ile

Ala

Ile

690

Glu

Leu

Glu

Lys

Asp

770

Glu

Val

Ala

Ile

Val

Pro

Ser

675

Gly

Glu

Asp

Leu

Gln

755

Lys

Ile

Pro

Gly

Ile

Ala

660

Gly

Thr

Asn

Gln

Arg

740

Pro

Phe

Val

Arg

Gly

Asp

Phe

645

Ala

Thr

Met

Phe

Arg

725

Gln

Asp

Lys

Ser

Asn
805

Tyr

Val

630

Leu

Asp

Gly

Asp

Phe

710

Gly

Val

Leu

Val

Ala

790

Ile

His

615

Val

Glu

Leu

Asn

Gly

695

Ile

Tyr

Ile

Phe

Phe

775

Leu

Ala

Met

Asn

Asn

Ser

Met

680

Ala

Phe

Asn

Glu

Lys

760

Ala

Tyr

Thr

Ala

His

Tyr

Glu

665

Asn

Gly

Ala

Gln

745

Asp

Asp

Lys

Ser

Lys

Asp

Arg

650

Gln

Phe

Val

Met

Gln

730

Leu

Ile

Tyr

Asn

Gly
810

Met

Pro

635

Val

Ile

Met

Glu

Arg

715

Glu

Ser

Val

Glu

Pro

795

Lys

Ile

620

Ala

Ser

Ser

Leu

Met

700

Val

Tyr

Ser

Asn

Asp

780

Arg

Phe

Ile

Val

Leu

Thr

Asn

685

Ala

Glu

Tyr

Gly

Met

765

Tyr

Glu

Ser

Arg

Gly

Ala

Ala

670

Gly

Glu

Asp

Asp

Phe

750

Leu

Ile

Trp

Ser

Leu

Asp

Glu

655

Gly

Ala

Glu

Val

Arg

735

Phe

Met

Lys

Thr

Asp
815

Val

Arg

640

Lys

Thr

Leu

Ala

Asp

720

Ile

Ser

His

Cys

Arg

800

Arg



Thr Ile Ala

Gln Arg Leu

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

<400>

835

67
429
PRT
Homo

67

Met Gln Leu

1

Arg

Asp

Arg

Ser

65

Trp

Ala

Phe

Leu

Phe
145

Phe

Asn

Phe

50

Glu

Lys

Pro

Pro

Lys

130

Pro

Leu

Gly

35

Met

Lys

Asp

Gln

His

115

Leu

Gly

Gln
820

Pro

Tyr

Ala

sapiens

Arg

Ala

20

Leu

Cys

Leu

Ala

Arg

100

Gly

Gly

Ser

Asn

Leu

Ala

Asn

Phe

Gly

85

Asp

Ile

Ile

Phe

Ala Arg Glu Ile Trp Gly Val Glu Pro Ser Arg

825

Pro Asp Glu Ala Ile

Pro

Val

Arg

Leu

Met

70

Tyr

Ser

Arg

Tyr

Gly
150

Glu

Ser

Thr

Asp

55

Glu

Glu

Glu

Gln

Ala

135

Tyr

840

Leu

Trp

Pro

40

Cys

Met

Tyr

Gly

Leu

120

Asp

Tyr

His

Asp

25

Thr

Gln

Ala

Leu

Arg

105

Ala

Val

Asp

Leu

10

Ile

Met

Glu

Glu

Cys

90

Leu

Asn

Gly

Ile

Gly

Pro

Gly

Glu

Leu

75

Ile

Gln

Tyr

Asn

Asp
155

Cys

Gly

Trp

Pro

60

Met

Asp

Ala

Val

Lys

140

Ala

Ala

Ala

Leu

45

Asp

Val

Asp

Asp

His

125

Thr

Gln

830

Leu

Arg

30

His

Ser

Ser

Cys

Pro

110

Ser

Cys

Thr

Ala

15

Ala

Trp

Cys

Glu

Trp

95

Gln

Lys

Ala

Phe

Leu

Leu

Glu

Ile

Gly

80

Met

Arg

Gly

Gly

Ala
160



Asp

Leu

Arg

Trp

His

225

Ser

Ala

Phe

Ile

Pro

305

Gln

Phe

Met

Val

Trp

Glu

Thr

Pro

210

Trp

Ile

Gly

Gly

Met

290

Gln

Asp

Glu

Ile

Ala

Gly

Asn

Gly

195

Phe

Arg

Leu

Pro

Leu

275

Ala

Ala

Pro

Val

Asn

355

Ser

Val

Leu

180

Arg

Gln

Asn

Asp

Gly

260

Ser

Ala

Lys

Leu

Trp

340

Arg

Leu

Asp

165

Ala

Ser

Lys

Phe

Trp

245

Gly

Trp

Pro

Ala

Gly

325

Glu

Gln

Gly

Leu

Asp

Ile

Pro

Ala

230

Thr

Trp

Asn

Leu

Leu

310

Lys

Arg

Glu

Lys

Leu

Gly

Val

Asn

215

Asp

Ser

Asn

Gln

Phe

295

Leu

Gln

Pro

Ile

Gly

Lys

Tyr

Tyr

200

Tyr

Ile

Phe

Asp

Gln

280

Met

Gln

Gly

Leu

Gly

360

Val

Phe

Lys

185

Ser

Thr

Asp

Asn

Pro

265

Val

Ser

Asp

Tyr

Ser

345

Gly

Ala

Asp

170

His

Cys

Glu

Asp

Gln

250

Asp

Thr

Asn

Lys

Gln

330

Gly

Pro

Cys

Gly

Met

Glu

Ile

Ser

235

Glu

Met

Gln

Asp

Asp

315

Leu

Leu

Arg

Asn

Cys

Ser

Trp

Arg

220

Trp

Arg

Leu

Met

Leu

300

Val

Arg

Ala

Ser

Pro

Tyr

Leu

Pro

205

Gln

Lys

Ile

Val

Ala

285

Arg

Ile

Gln

Trp

Tyr

365

Ala

Cys

Ala

190

Leu

Tyr

Ser

Val

Ile

270

Leu

His

Ala

Gly

Ala

350

Thr

Cys

Asp

175

Leu

Tyr

Cys

Ile

Asp

255

Gly

Trp

Ile

Ile

Asp

335

Val

Ile

Phe

Ser

Asn

Met

Asn

Lys

240

Val

Asn

Ala

Ser

Asn

320

Asn

Ala

Ala

Ile



370

Thr Gln Leu

385

Ser Arg Leu

Leu Glu Asn

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

<400>

68
952
PRT

Leu

Arg

Thr
420

Pro

Ser
405

Met

Homo sapiens

68

Met Gly Val

1

Ala

His

Leu

Pro

65

Gln

Ala

Ala

Leu

Asp

Glu

50

Arg

Cys

Ile

Lys

Val

Phe

35

Glu

Asp

Asp

Thr

Gln
115

Arg

Ser

20

Leu

Thr

Ala

Val

Gln

100

Gly

His

Leu

Leu

His

Gln

Pro

85

Glu

Leu

Val

390

His

Gln

Pro

Ala

Val

Pro

Ala

70

Pro

Gln

Gln

375

Lys

Ile

Met

Pro

Thr

Pro

Ala

55

His

Asn

Cys

Gly

Arg

Lys

Leu

Asn Pro Thr

Ser

Cys

Ala

Arg

40

His

Pro

Ser

Glu

Ala
120

Leu
425

Ser

Ala

25

Glu

Gln

Gly

Arg

Ala

105

Gln

410

Lys

His
10

Leu

Leu

Gln

Arg

Phe

90

Arg

Met

Gly
395

Gly

Asp

Arg

Leu

Ser

Gly

Pro

75

Asp

Gly

Gly

380

Phe

Thr

Leu

Leu

Gly

Gly

Ala

60

Arg

Cys

Cys

Gln

Tyr Glu Trp Thr

400

Val Leu Leu Gln

Leu

Leu

His

Ser

45

Ser

Ala

Ala

Cys

Pro
125

Ala

Ile

30

Ser

Arg

Val

Pro

Tyr

110

Trp

415

Val

15

Leu

Pro

Pro

Pro

Asp

95

Ile

Cys

Cys

Leu

Val

Gly

Thr

80

Lys

Pro

Phe



Phe

Glu

145

Pro

Asn

Val

Tyr

Gln

225

Phe

Ile

Trp

Ala

Gly

305

Val

Leu

Pro

130

Met

Lys

Arg

Pro

Ser

210

Leu

Ala

Thr

Thr

Asn

290

Ser

Leu

Asp

Pro

Gly

Asp

Leu

Leu

195

Val

Asp

Asp

Gly

Arg

275

Leu

Ala

Gln

Val

Ser

Tyr

Ile

His

180

Glu

Glu

Gly

Gln

Leu

260

Ile

Tyr

His

Pro

Tyr
340

Tyr

Thr

Leu

165

Phe

Thr

Phe

Arg

Phe

245

Ala

Thr

Gly

Gly

Ser

325

Ile

Pro

Ala

150

Thr

Thr

Pro

Ser

Val

230

Leu

Glu

Leu

Ser

Val

310

Pro

Phe

Ser

135

Thr

Leu

Ile

His

Glu

215

Leu

Gln

His

Trp

His

295

Phe

Ala

Leu

Tyr

Leu

Arg

Lys

Val

200

Glu

Leu

Leu

Leu

Asn

280

Pro

Leu

Leu

Gly

Lys

Thr

Leu

Asp

185

His

Pro

Asn

Ser

Ser

265

Arg

Phe

Leu

Ser

Pro
345

Leu

Arg

Asp

170

Pro

Ser

Phe

Thr

Thr

250

Pro

Asp

Tyr

Asn

Trp

330

Glu

Glu

Thr

155

Val

Ala

Arg

Gly

Thr

235

Ser

Leu

Leu

Leu

Ser

315

Arg

Pro

Asn

140

Thr

Met

Asn

Ala

Val

220

Val

Leu

Met

Ala

Ala

300

Asn

Ser

Lys

Leu

Pro

Met

Arg

Pro

205

Ile

Ala

Pro

Leu

Pro

285

Leu

Ala

Thr

Ser

Ser

Thr

Glu

Arg

190

Ser

Val

Pro

Ser

Ser

270

Thr

Glu

Met

Gly

Val
350

Ser

Phe

Thr

175

Tyr

Pro

Arg

Leu

Gln

255

Thr

Pro

Asp

Asp

Gly

335

Val

Ser

Phe

160

Glu

Glu

Leu

Arg

Phe

240

Tyr

Ser

Gly

Gly

Val

320

Ile

Gln



Gln

Leu

Arg

385

Gln

Asn

Gln

Ser

Gly

465

Trp

Ala

Asp

Ser

Pro
545

Tyr

Gly

370

Gln

Trp

Lys

Gly

Gly

450

Val

Pro

Trp

Gly

Glu

530

Gly

Leu

355

Phe

Val

Asn

Asp

Gly

435

Pro

Phe

Gly

Trp

Met

515

Asp

Val

Asp

His

Val

Asp

Gly

420

Arg

Ala

Ile

Ser

Glu

500

Trp

Gly

Val

Val

Leu

Glu

Leu

405

Phe

Arg

Gly

Thr

Thr

485

Asp

Ile

Cys

Gly

Val

Cys

Asn

390

Asp

Arg

Tyr

Ser

Asn

470

Ala

Met

Asp

Pro

Gly
550

Gly

Arg

375

Met

Tyr

Asp

Met

Tyr

455

Glu

Phe

Val

Met

Asn

535

Thr

Tyr

360

Trp

Thr

Met

Phe

Met

440

Arg

Thr

Pro

Ala

Asn

520

Asn
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