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Leu

His

Gln

Ile

Thr

Met

Gln

Trp

505

Asn

Phe

Asp

Lys

Asn

585

Gln

Gln

Pro

Ile

Asp

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

Tyr

Thr

460

Gln

Ser

Ala

Val

Ser

540

Asp

Asn

Gln

Leu

Ile

620

Leu

Lys

Leu

445

Gln

Ala

Thr

Thr

Ala

525

Gly

Tyr

Pro

Ala

Pro

605

Trp

Met

Asn

Tyr

Gln

Lys

Thr

Lys

510

Met

Val

Ser

Val

Asn

590

Gly

Ala

Gly

Thr

Tyr

Leu

Asn

Leu

495

Tyr

Ala

Leu

Ser

Ala

575

Thr

Met

Lys

Gly

Pro
655

Leu

Leu

Trp

480

Ser

His

Thr

Met

Val

560

Thr

Gly

Val

Ile

Phe

640

Val



Pro

Ile

Leu

Ser

705

Gly

Asn

Ala

Thr

Gln

690

Asn

Thr

Leu

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

<400>

Met Ala Ala

1

Glu Gly Ile

Lys

Gly

Val

65

Gln

Ala

Tyr

Asn

Gln

Asp Pro
660

Gln Tyr
675

Lys Glu

Tyr Tyr

Tyr Ser

12
738
PRT

Pro

Ser

Asn

Lys

Glu
725

Thr

Thr

Ser

Ser

710

Pro

Adeno-associated

12

20

Asn Gln

35

Lys Tyr

Ala Ala

Leu Lys

5

Gln

Leu

Asp

Ala

Asp Gly Tyr

Arg Glu Trp

Lys

Gly

Ala

70

Gly

Thr

Gly

Lys

695

Thr

Arg

Phe

Gln

680

Arg

Asn

Pro

Ser

665

Val

Trp

Val

Ile

virus rhile

Leu

Trp

Gln

Pro

55

Ala

Asp

Pro

Ala

Asp

40

Phe

Ala

Asn

Asp

Leu

25

Asp

Asn

Leu

Pro

Gln

Ser

Asn

Asp

Gly
730

Trp

10

Lys

Gly

Gly

Glu

Tyr

Ala

Val

Pro

Phe

715

Thr

Leu

Pro

Arg

Leu

His

75

Leu

Lys

Glu

Glu

700

Ala

Arg

Glu

Gly

Gly

Asp

60

Asp

Arg

Leu

Ile

685

Ile

Val

Tyr

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ala

670

Glu

Gln

Asn

Leu

Asn

Pro

30

Val

Gly

Ala

Asn

Ser

Trp

Tyr

Thr

Thr
735

Leu

15

Lys

Leu

Glu

Tyr

His

Phe

Glu

Thr

Glu

720

Arg

Ser

Pro

Pro

Pro

Asp

80

Ala



Asp

Asn

Leu

Pro

145

Gly

Thr

Pro

Gly

Ser

225

Ile

Leu

Asn

Arg

Ala

Leu

Gly

130

Val

Lys

Gly

Ala

Ala

210

Ser

Thr

Tyr

Thr

Phe
290

Glu

Gly

115

Leu

Glu

Lys

Asp

Gly

195

Pro

Gly

Thr

Lys

Tyr

275

His

Phe

100

Arg

Val

Pro

Gly

Ser

180

Pro

Met

Asn

Ser

Gln

260

Phe

Cys

85

Gln

Ala

Glu

Ser

Gln

165

Glu

Ser

Ala

Trp

Thr

245

Ile

Gly

His

Glu

Val

Glu

Pro

150

Gln

Ser

Gly

Asp

His

230

Arg

Ser

Tyr

Phe

Arg

Phe

Gly

135

Gln

Pro

Val

Leu

Asn

215

Cys

Thr

Asn

Ser

Ser
295

Leu

Gln

120

Ala

Arg

Ala

Pro

Gly

200

Asn

Asp

Trp

Gly

Thr

280

Pro

Gln

105

Ala

Lys

Ser

Lys

Asp

185

Ser

Glu

Ser

Ala

Thr

265

Pro

Arg

90

Glu

Lys

Thr

Pro

Lys

170

Pro

Gly

Gly

Thr

Leu

250

Ser

Trp

Asp

Asp

Lys

Ala

Asp

155

Arg

Gln

Thr

Ala

Trp

235

Pro

Gly

Gly

Trp

Thr

Arg

Pro

140

Ser

Leu

Pro

Met

Asp

220

Leu

Thr

Gly

Tyr

Gln
300

Ser

Val

125

Gly

Ser

Asn

Ile

Ala

205

Gly

Gly

Tyr

Ser

Phe

285

Arg

Phe

110

Leu

Lys

Thr

Phe

Gly

190

Ala

Val

Asp

Asn

Thr

270

Asp

Leu

95

Gly

Glu

Lys

Gly

Gly

175

Glu

Gly

Gly

Gly

Asn

255

Asn

Phe

Ile

Gly

Pro

Arg

Ile

160

Gln

Pro

Gly

Ser

Val

240

His

Asp

Asn

Asn



Asn

305

Ile

Asn

Leu

Pro

Asn

385

Phe

Gln

Leu

Ser

Phe

465

Leu

Gln

Leu

Asn

Gln

Asn

Pro

Ala

370

Gly

Pro

Phe

Asp

Arg

450

Ser

Pro

Asn

Asn

Trp

Val

Leu

Tyr

355

Asp

Ser

Ser

Glu

Arg

435

Thr

Gln

Gly

Asp

Gly

Gly

Lys

Thr

340

Val

Val

Gln

Gln

Asp

420

Leu

Gln

Ala

Pro

Asn

500

Arg

Phe

Glu

325

Ser

Leu

Phe

Ala

Met

405

Val

Met

Ser

Gly

Cys

485

Ser

Asp

Arg

310

Val

Thr

Gly

Met

Val

390

Leu

Pro

Asn

Thr

Pro

470

Tyr

Asn

Ser

Pro

Thr

Ile

Ser

Ile

375

Gly

Arg

Phe

Pro

Gly

455

Asn

Arg

Phe

Leu

Lys

Gln

Gln

Ala

360

Pro

Arg

Thr

His

Leu

440

Gly

Asn

Gln

Ala

Val

Ser

Asn

Val

345

His

Gln

Ser

Gly

Ser

425

Ile

Thr

Met

Gln

Trp

505

Asn

Leu

Glu

330

Phe

Gln

Tyr

Ser

Asn

410

Ser

Asp

Ala

Ser

Arg

490

Thr

Pro

Asn

315

Gly

Thr

Gly

Gly

Phe

395

Asn

Tyr

Gln

Gly

Ala

475

Val

Gly

Gly

Phe

Thr

Asp

Cys

Tyr

380

Tyr

Phe

Ala

Tyr

Thr

460

Gln

Ser

Ala

Val

Lys

Lys

Ser

Leu

365

Leu

Cys

Glu

His

Leu

445

Gln

Ala

Thr

Thr

Ala

Leu

Thr

Glu

350

Pro

Thr

Leu

Phe

Ser

430

Tyr

Gln

Lys

Thr

Lys

510

Met

Phe

Ile

335

Tyr

Pro

Leu

Glu

Ser

415

Gln

Tyr

Leu

Asn

Leu

495

Tyr

Ala

Asn

320

Ala

Gln

Phe

Asn

Tyr

400

Tyr

Ser

Leu

Leu

Trp

480

Ser

His

Thr



His

Phe

545

Met

Glu

Pro

Trp

Pro

625

Gly

Pro

Ile

Leu

Ser

705

Gly

Lys

530

Gly

Leu

Gln

Ile

Gln

610

His

Leu

Ala

Thr

Gln

690

Asn

Thr

515

Asp

Lys

Thr

Tyr

Val

595

Asn

Thr

Lys

Asp

Gln

675

Lys

Tyr

Tyr

Asp

Gln

Ser

Gly

580

Gly

Arg

Asp

His

Pro

660

Tyr

Glu

Tyr

Ser

Glu

Gly

Glu

565

Val

Ala

Asp

Gly

Pro

645

Pro

Ser

Asn

Lys

Glu
725

Glu

Ala

550

Glu

Val

Val

Val

Asn

630

Pro

Thr

Thr

Ser

Ser

710

Pro

Arg

535

Gly

Glu

Ala

Asn

Tyr

615

Phe

Pro

Thr

Gly

Lys

695

Thr

Arg

520

Phe

Lys

Ile

Asp

Ser

600

Leu

His

Gln

Phe

Gln

680

Arg

Asn

Pro

Phe

Asp

Lys

Asn

585

Gln

Gln

Pro

Ile

Ser

665

Val

Trp

Val

Ile

Pro

Asn

Thr

570

Leu

Gly

Gly

Ser

Leu

650

Gln

Ser

Asn

Asp

Gly
730

Ser

Val

555

Thr

Gln

Ala

Pro

Pro

635

Ile

Ala

Val

Pro

Phe

715

Thr

Ser

540

Asp

Asn

Gln

Leu

Ile

620

Leu

Lys

Lys

Glu

Glu

700

Ala

Arg

525

Gly

Tyr

Pro

Gln

Pro

605

Trp

Met

Asn

Leu

Ile

685

Ile

Val

Tyr

Val

Ser

Val

Asn

590

Gly

Ala

Gly

Thr

Ala

670

Glu

Gln

Asn

Leu

Leu

Ser

Ala

575

Ala

Met

Lys

Gly

Pro

655

Ser

Trp

Tyr

Thr

Thr
735

Met

Val

560

Thr

Ala

Val

Ile

Phe

640

Val

Phe

Glu

Thr

Asp

720

Arg



Asn Leu

<210> 13

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 13

Gln Ala Asp Thr Thr Lys Asn
1 5

<210> 14

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 14

Ile Ser Asp Gln Thr Lys His
1 5

<210> 15

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 15

Ala Ser Asp Ser Thr Lys Ala
1 5

<210> 16

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion



<400>

16

Asn Gln Asp Tyr Thr Lys Thr

1

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

<220>
<223>

<400>

5

17

7

PRT

Artificial Sequence

heterologous peptide insertion

17

His Asp Ile Thr Lys Asn Ile

1

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

<220>
<223>

<400>

5

18

7

PRT

Artificial Sequence

heterologous peptide insertion

18

His Pro Asp Thr Thr Lys Asn

1

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

<220>
<223>

<400>

5

19

7

PRT

Artificial Sequence

heterologous peptide insertion

19

His Gln Asp Thr Thr Lys Asn

1

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

5

20

7

PRT

Artificial Sequence



<220>
<223> heterologous peptide insertion

<400> 20

Asn Lys Thr Thr Asn Lys Asp
1 5

<210> 21

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 21

Ile Ser Asn Glu Asn Glu His
1 5

<210> 22

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 22

Gln Ala Asn Ala Asn Glu Asn
1 5

<210> 23

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 23
Gly Lys Ser Lys Val Ile Asp
1 5

<210> 24
<211> 7
<212> PRT



<213> Artificial Sequence

<220>
<223> 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

Pro Asn Ser Thr His Gly Ser
1 5

<210> 26

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 26

Lys Asp Arg Ala Pro Ser Thr
1 5

<210> 27

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 27
Leu Ala Gln Ala Asp Thr Thr Lys Asn Ala

1 5 10

<210> 28



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

<220>
<223> heterologous peptide insertion

<400> 28

Leu Ala Ile Ser Asp Gln Thr Lys His Ala
1 5 10

<210> 29

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 29

Leu Gly Ile Ser Asp Gln Thr Lys His Ala
1 5 10

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

<220>
<223> heterologous peptide insertion

<400> 30

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

<210> 31

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 31

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



<210> 32

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 32

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

<210> 33

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 33

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

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

<220>
<223> heterologous peptide insertion

<400> 34

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

<210> 35

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 35

Leu Ala Asn Lys Thr Thr Asn Lys Asp Ala



<210> 36

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 36

Leu Pro Ile Ser Asn Glu Asn Glu His Ala
1 5 10

<210> 37

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 37

Leu Pro Gln Ala Asn Ala Asn Glu Asn Ala
1 5 10

<210> 38

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 38

Leu Ala Gly Lys Ser Lys Val Ile Asp Ala
1 5 10

<210> 39

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 39



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

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

<220>
<223> heterologous peptide insertion

<400> 40

Leu Ala Pro Asn Ser Thr His Gly Ser Ala
1 5 10

<210> 41
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> heterologous peptide insertion

<400> 41

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

<210> 42

<211> 745

<212> PRT

<213> Artificial Sequence

<220>
<223> Variant AAV capsid

<400> 42
Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser

1 5 10 15

Glu Gly Ile Arg Gln Trp Trp Lys Leu Lys Pro Gly Pro Pro Pro Pro
20 25 30

Lys Ala Ala Glu Arg His Lys Asp Asp Ser Arg Gly Leu Val Leu Pro
35 40 45



Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr



Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala
465

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile
470

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg
475

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly
480



Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Gln

Gly

Gly

625

Ser

Leu

Ala

Ser

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

Ile

Ala

Val

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

His

Pro

Trp

Met

Asn

660

Phe

Ile

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Asp

Leu

510

His

Phe

Met

Glu

Ile

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ser

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp

Gln

Gln

Pro

640

Ile

Ser

Val

Trp



690

Asn Pro Glu Ile Gln Tyr

705

710

Asp Phe Thr Val Asp Thr

725

695

Thr

Asn

Ser

Gly

Asn

Val

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

740

43
745
PRT

Artificial Sequence

AAV capsid variant

43

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ile Arg
20

Ala Glu
35

Lys Tyr

Glu Ala

Leu Asp

Glu Phe

100

Gly Arg

Gly Tyr

Gln Trp

Arg His

Leu Gly

Asp Ala

70

Ser Gly
85

Gln Glu

Ala Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

700

Tyr Asn Lys Ser Val Asn Val

715

720

Tyr Ser Glu Pro Arg Pro Ile

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Glu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln
325

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Lys

Gly

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr
330

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn
335

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu



Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asp

Ala

465

Pro

Asn

Arg

Asp

Gln

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Ser

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asn

Val

Gly

Gly

520

Gln

Val

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr



545

Asp

Gly

Gln

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

<210>
<211>
<212>

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

44
745
PRT

Glu

Ser

580

His

Pro

Trp

Met

Asn

660

Phe

Ile

Val

Val

Tyr
740

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Gln
745

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Glu

Ile

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Gln

575

Ser

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

560

Tyr

Asp

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



<213>

<220>
<223>

<400>

Artificial Sequence

AAV capsid variant

44

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp
180

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro
185

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln
190

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro



Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu



Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Gln

Gly

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val
610

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

His

Pro

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val
615

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp
620

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Gly

Val

605

Val

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ile

590

Asn

Tyr

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ser

Thr

Leu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp

Gln

Gln



Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

45
745
PRT

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

AAV capsid variant

45

Met Ala Ala Asp Gly Tyr Leu

1

5

Glu Gly Ile Arg Gln Trp Trp

20

Lys Pro Ala Glu Arg His Lys

35

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

His Thr

Leu Lys
650

Ala Asn
665

Thr Gln

Gln Lys

Asn Tyr

Val Tyr

730

Leu
745

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Pro

Ser

Ser

Asn

700

Lys

Glu

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Asp Trp Leu Glu Asp Thr

10

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Leu
15

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Ser

Leu Lys Pro Gly Pro Pro Pro Pro

25

30

Asp Asp Ser Arg Gly Leu Val Leu Pro

40

45



Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr



Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala
465

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile
470

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg
475

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly
480



Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

Ile

Ala

Val

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Pro

Trp

Met

Asn

660

Phe

Ile

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Asp

Leu

510

His

Phe

Met

Glu

Gln

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp

Gln

Gln

Pro

640

Ile

Ser

Val

Trp



690

Asn Pro Glu Val Gln Tyr

705

710

Asp Phe Thr Val Asp Thr

725

695

Thr

Asn

Ser

Gly

Asn

Val

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

740

46
745
PRT

Artificial Sequence

AAV capsid variant

46

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ile Arg
20

Ala Glu
35

Lys Tyr

Glu Ala

Leu Asp

Glu Phe

100

Gly Arg

Gly Tyr

Gln Trp

Arg His

Leu Gly

Asp Ala

70

Ser Gly
85

Gln Glu

Ala Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

700

Tyr Asn Lys Ser Val Asn Val

715

720

Tyr Ser Glu Pro Arg Pro Ile

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Glu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln
325

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr
330

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn
335

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu



Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr



545

Asp

Gly

Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Glu

Ser

Lys

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

<210>
<211>
<212>

Glu

Val

Asn

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

47
745
PRT

Glu

Ser

580

Ile

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Glu

His

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Gln

575

Asp

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

560

Tyr

Ile

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



<213>

<220>
<223>

<400>

Artificial Sequence

AAV capsid variant

47

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp
180

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro
185

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln
190

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro



Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu



Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Tyr

Gly

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val
610

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Thr

Pro

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val
615

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp
620

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Asn

590

Asn

Tyr

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Gln

Thr

Leu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp

Gln

Gln



Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

48
745
PRT

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

AAV capsid variant

48

Met Ala Ala Asp Gly Tyr Leu

1

5

Glu Gly Ile Arg Gln Trp Trp

20

Lys Pro Ala Glu Arg His Lys

35

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

His Thr

Leu Lys
650

Ala Asn
665

Thr Gln

Gln Lys

Asn Tyr

Val Tyr

730

Leu
745

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Pro

Ser

Ser

Asn

700

Lys

Glu

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Asp Trp Leu Glu Asp Thr

10

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Leu
15

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Ser

Leu Lys Pro Gly Pro Pro Pro Pro

25

30

Asp Asp Ser Arg Gly Leu Val Leu Pro

40

45



Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr



Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala
465

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile
470

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg
475

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly
480



Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

His

Val

610

Pro

Pro

Ile

Ala

Val

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Gly

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Ser

Pro

Trp

Met

Asn

660

Phe

Ile

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Asp

Leu

510

His

Phe

Met

Glu

Pro

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Asn

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Gly

Asp

Lys

Thr

560

Tyr

Ser

Gln

Gln

Pro

640

Ile

Ser

Val

Trp



690

Asn Pro Glu Ile Gln Tyr

705

710

Asp Phe Thr Val Asp Thr

725

695

Thr

Asn

Ser

Gly

Asn

Val

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

740

49
745
PRT

Artificial Sequence

AAV capsid variant

49

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ile Arg
20

Ala Glu
35

Lys Tyr

Glu Ala

Leu Asp

Glu Phe

100

Gly Arg

Gly Tyr

Gln Trp

Arg His

Leu Gly

Asp Ala

70

Ser Gly
85

Gln Glu

Ala Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

700

Tyr Asn Lys Ser Val Asn Val

715

720

Tyr Ser Glu Pro Arg Pro Ile

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Glu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln
325

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr
330

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn
335

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu



Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr



545

Asp

Gly

Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Glu

Ser

Asn

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

<210>
<211>
<212>

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

50
745
PRT

Glu

Ser

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Glu

Asn

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Gln

575

Lys

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

560

Tyr

Thr

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



<213>

<220>
<223>

<400>

Artificial Sequence

AAV capsid variant

50

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp
180

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro
185

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln
190

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro



Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu



Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Ser

Val
610

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Pro

595

Leu

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val
615

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp
620

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Thr

590

Asn

Tyr

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Asn

Thr

Leu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Arg

Gln

Gln



Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

51
745
PRT

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

AAV capsid variant

51

Met Ala Ala Asp Gly Tyr Leu

1

5

Glu Gly Ile Arg Gln Trp Trp

20

Lys Pro Ala Glu Arg His Lys

35

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

His Thr

Leu Lys
650

Ala Asn
665

Thr Gln

Gln Lys

Asn Tyr

Val Tyr

730

Leu
745

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Pro

Ser

Ser

Asn

700

Lys

Glu

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Asp Trp Leu Glu Asp Thr

10

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Leu
15

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Ser

Leu Lys Pro Gly Pro Pro Pro Pro

25

30

Asp Asp Ser Arg Gly Leu Val Leu Pro

40

45



Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr



Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala
465

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile
470

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg
475

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly
480



Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Lys

Gly

Gly

625

Ser

Leu

Ala

Ser

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Val

Val

610

Pro

Pro

Ile

Ala

Val

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Ile

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Asp

Leu

510

His

Phe

Met

Glu

Gly

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Lys

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Gly

Asp

Lys

Thr

560

Tyr

Ser

Gln

Gln

Pro

640

Ile

Ser

Val

Trp



690

Asn Pro Glu Ile Gln Tyr

705

710

Asp Phe Thr Val Asp Thr

725

695

Thr

Asn

Ser

Gly

Asn

Val

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

740

52
745
PRT

Artificial Sequence

AAV capsid variant

52

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ile Arg
20

Ala Glu
35

Lys Tyr

Glu Ala

Leu Asp

Glu Phe

100

Gly Arg

Gly Tyr

Gln Trp

Arg His

Leu Gly

Asp Ala

70

Ser Gly
85

Gln Glu

Ala Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

700

Tyr Asn Lys Ser Val Asn Val

715

720

Tyr Ser Glu Pro Arg Pro Ile

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Glu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln
325

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr
330

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn
335

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu



Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr



545

Asp

Gly

Ser

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

<210>
<211>
<212>

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

53
745
PRT

Glu

Ser

580

Ala

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Glu

Ala

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Gln

575

Ser

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

560

Tyr

Asp

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



<213>

<220>
<223>

<400>

Artificial Sequence

AAV capsid variant

53

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp
180

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro
185

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln
190

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro



Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu



Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Gly

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Pro

Val
610

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Ser

595

Leu

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Thr

Pro

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val
615

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp
620

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Lys

590

Asn

Tyr

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Asp

Thr

Leu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Arg

Gln

Gln



Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

54
745
PRT

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

AAV capsid variant

54

Met Ala Ala Asp Gly Tyr Leu

1

5

Glu Gly Ile Arg Gln Trp Trp

20

Lys Pro Ala Glu Arg His Lys

35

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

His Thr

Leu Lys
650

Ala Asn
665

Thr Gln

Gln Lys

Asn Tyr

Val Tyr

730

Leu
745

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Pro

Ser

Ser

Asn

700

Lys

Glu

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Asp Trp Leu Glu Asp Thr

10

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Leu
15

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Ser

Leu Lys Pro Gly Pro Pro Pro Pro

25

30

Asp Asp Ser Arg Gly Leu Val Leu Pro

40

45



Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr



Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala
465

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile
470

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg
475

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly
480



Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

Ile

Ala

Val

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Pro

Trp

Met

Asn

660

Phe

Ile

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Asp

Leu

510

His

Phe

Met

Glu

His

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Gln

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp

Gln

Gln

Pro

640

Ile

Ser

Val

Trp



690

Asn Pro Glu Ile Gln Tyr

705

710

Asp Phe Thr Val Asp Thr

725

695

Thr

Asn

Ser

Gly

Asn

Val

Gly Thr Arg Tyr Leu Thr Arg Asn Leu

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

<220>
<223>

<400>

740

55
745
PRT

Artificial Sequence

AAV capsid variant

55

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ile Arg
20

Ala Glu
35

Lys Tyr

Glu Ala

Leu Asp

Glu Phe

100

Gly Arg

Gly Tyr

Gln Trp

Arg His

Leu Gly

Asp Ala

70

Ser Gly
85

Gln Glu

Ala Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

745

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

700

Tyr Asn Lys Ser Val Asn Val

715

720

Tyr Ser Glu Pro Arg Pro Ile

730

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Glu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln
325

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr
330

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn
335

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu



Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr



545

Asp

Gly

Glu

Gly

Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Glu

Ser

Asn

Val

610

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

<210>
<211>
<212>

Glu

Val

Glu

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

56
745
PRT

Glu

Ser

580

His

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Asn

Val

Leu
745

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Tyr

Tyr
730

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Thr

Pro

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Glu

Ile

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Gln

575

Ser

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

560

Tyr

Asn

Gln

Gln

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile



<213>

<220>
<223>

<400>

Artificial Sequence

AAV capsid variant

56

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp
180

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro
185

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln
190

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro



Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu



Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Gly

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asn

Val
610

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Glu

595

Leu

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Pro

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val
615

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp
620

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Pro

Val

605

Val

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Gln

590

Asn

Tyr

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Thr

Leu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asn

Gln

Gln



Gly

625

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Pro

Pro

Ile

Ala

Val

690

Pro

Phe

Thr

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

<220>
<223>

<400>

Ile

Leu

Lys

Lys

675

Glu

Glu

Thr

Arg

57
745
PRT

Trp

Met

Asn

660

Phe

Ile

Ile

Val

Tyr
740

Ala

Gly

645

Thr

Ala

Glu

Gln

Asp

725

Leu

Lys

630

Gly

Pro

Ser

Trp

Tyr

710

Thr

Thr

Ile

Phe

Val

Phe

Glu

695

Thr

Asn

Arg

Artificial Sequence

AAV capsid variant

57

Met Ala Ala Asp Gly Tyr Leu

1

5

Glu Gly Ile Arg Gln Trp Trp

20

Lys Pro Ala Glu Arg His Lys

35

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly

Asn

Pro

Lys

His Thr

Leu Lys
650

Ala Asn
665

Thr Gln

Gln Lys

Asn Tyr

Val Tyr

730

Leu
745

Asp

635

His

Pro

Tyr

Glu

Asn

715

Ser

Pro

Ser

Ser

Asn

700

Lys

Glu

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Phe

Pro

Thr

670

Gly

Lys

Val

Arg

Asp Trp Leu Glu Asp Thr

10

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Leu
15

Pro

640

Ile

Ser

Val

Trp

Val

720

Ile

Ser

Leu Lys Pro Gly Pro Pro Pro Pro

25

30

Asp Asp Ser Arg Gly Leu Val Leu Pro

40

45



Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr



Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala
465

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile
470

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg
475

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly
480



Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Thr

Gly

Gly

625

Ser

Leu

Ala

Ser

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Thr

Val

610

Pro

Pro

Ile

Ala

Val

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Lys

595

Leu

Ile

Leu

Lys

Lys

675

Glu

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Pro

Trp

Met

Asn

660

Phe

Ile

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Ala

Gly

Ala

Gly

645

Thr

Ala

Glu

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

630

Gly

Pro

Ser

Trp

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

Val

615

Ile

Phe

Val

Phe

Glu

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Ala

Gln

His

Leu

Ala

665

Thr

Gln

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Thr

Asp

Thr

Lys

650

Asn

Gln

Lys

Thr

Lys

Met

Val

Glu

555

Val

Asn

Ala

Arg

Asp

635

His

Pro

Tyr

Glu

Ser

Tyr

Ala

Leu

540

Lys

Ala

Leu

Asp

Asp

620

Gly

Pro

Ser

Ser

Asn

Ala

His

Ser

525

Ile

Val

Thr

Ala

Val

605

Val

His

Pro

Thr

Thr

685

Ser

Asp

Leu

510

His

Phe

Met

Glu

His

590

Asn

Tyr

Phe

Pro

Thr

670

Gly

Lys

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Pro

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Gly

Asp

Lys

Thr

560

Tyr

Asp

Gln

Gln

Pro

640

Ile

Ser

Val

Trp



690 695 700

Asn Pro Glu Ile Gln Tyr Thr Ser Asn Tyr Asn Lys Ser Val Asn Val
705 710 715 720

Asp Phe Thr Val Asp Thr Asn Gly Val Tyr Ser Glu Pro Arg Pro Ile
725 730 735

Gly Thr Arg Tyr Leu Thr Arg Asn Leu
740 745

<210> 58
<211> 737
<212> PRT

<213> Artificial Sequence

<220>
<223> Ancestral capsid protein

<220>

<221> misc_feature

222> (264)..(264)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (266)..(266)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (268)..(268)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (448)..(448)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (459)..(460)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (467)..(467)

<223> Xaa can be any naturally occurring amino acid



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature
(470)..(471)
Xaa can be any

misc_feature
(474)..(474)
Xaa can be any

misc_feature
(495)..(495)
Xaa can be any

misc_feature
(516)..(516)
Xaa can be any

misc_feature
(533)..(533)
Xaa can be any

misc_feature
(547)..(547)
Xaa can be any

misc_feature
(551)..(551)
Xaa can be any

misc_feature
(555)..(555)
Xaa can be any

misc_feature
(557)..(557)
Xaa can be any

misc_feature
(561)..(561)
Xaa can be any

misc_feature
(563)..(563)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

misc_feature
(577)..(577)
Xaa can be any

misc_feature
(583)..(583)
Xaa can be any

misc_feature
(593)..(593)
Xaa can be any

misc_feature
(596)..(596)
Xaa can be any

misc_feature
(661)..(662)
Xaa can be any

misc_feature
(664)..(665)
Xaa can be any

misc_feature
(710)..(710)
Xaa can be any

misc_feature
(717)..(719)
Xaa can be any

misc_feature
(723)..(723)
Xaa can be any

58

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

Met Ala Ala Asp Gly Tyr Leu Pro

1

5

Glu Gly Ile Arg Glu Trp Trp Asp

20

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

Asp Trp Leu Glu

10

Leu Lys Pro Gly

25

acid

acid

acid

acid

acid

acid

acid

acid

acid

Asp Asn Leu Ser
15

Ala Pro Lys Pro
30



Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Gly

Thr

Pro

Gly

Ala
225

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Lys

Gly

Ala

Ala

210

Ser

Asn
35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Lys

Asp

Gly

195

Pro

Gly

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Pro

Gly

Ser

180

Pro

Met

Asn

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Glu

Ser

Ala

Trp

Lys

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Gln

Ser

Gly

Asp

His
230

Gln

Pro

55

Ala

Asp

Arg

Phe

Gly

135

Gln

Pro

Val

Leu

Asn

215

Cys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Arg

Ala

Pro

Gly

200

Asn

Asp

Asp

Asn

Leu

Pro

Gln

105

Ala

Lys

Ser

Lys

Asp

185

Ser

Glu

Ser

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Pro

Lys

170

Pro

Gly

Gly

Thr

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Asp

155

Arg

Gln

Thr

Ala

Trp
235

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

140

Ser

Leu

Pro

Met

Asp

220

Leu

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Asn

Leu

Ala

205

Gly

Gly

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Thr

Phe

Gly

190

Ala

Val

Asp

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Gly

Gly

175

Glu

Gly

Gly

Arg

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Ile

160

Gln

Pro

Gly

Asn

Val
240



Ile

Leu

His

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly

385

Pro

Phe

Asp

Arg

Thr

Tyr

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Arg

Thr
450

Thr

Lys

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Asp

Leu

435

Gln

Ser

Gln

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Met

Val

420

Met

Ser

Thr

245

Ile

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Leu

405

Pro

Asn

Thr

Arg

Ser

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Gly

390

Arg

Phe

Pro

Gly

Thr

Ser

Thr

Pro

295

Lys

Thr

Gln

Ala

Pro

375

Arg

Thr

His

Leu

Gly
455

Trp

Xaa

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Ser

Gly

Ser

Ile

440

Thr

Ala

Ser

265

Trp

Asp

Leu

Asp

Phe

345

Gln

Tyr

Ser

Asn

Ser

425

Asp

Ala

Leu

250

Xaa

Gly

Trp

Asn

Gly

330

Ser

Gly

Gly

Phe

Asn

410

Tyr

Gln

Gly

Pro

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

395

Phe

Ala

Tyr

Xaa

Thr

Xaa

Phe

Arg

300

Lys

Thr

Ser

Leu

Leu

380

Thr

His

Leu

Xaa
460

Tyr

Thr

Asp

285

Leu

Leu

Thr

Glu

Pro

365

Thr

Leu

Phe

Ser

Tyr

445

Glu

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Leu

Asn

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Leu

Leu

His

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asn

Phe

400

Thr

Leu

Xaa

Phe



Ser

465

Pro

Asn

Asn

Lys

Gly

545

Xaa

Xaa

Xaa

Gln

His

625

Leu

Ala

Gln

Gly

Asn

Gly

Asp

530

Lys

Thr

Tyr

Thr

Asn

610

Thr

Lys

Asn

Xaa

Pro

Asn

Arg

515

Asp

Xaa

Xaa

Gly

Gly

595

Arg

Asp

His

Pro

Gly

Cys

Ser

500

Xaa

Glu

Gly

Glu

Val

580

Xaa

Asp

Gly

Pro

Pro
660

Pro

Tyr

485

Asn

Ser

Xaa

Ala

Glu

565

Val

Val

Val

Asn

Pro

645

Xaa

Xaa

470

Phe

Leu

Arg

Gly

550

Glu

Ala

Asn

Tyr

Phe

630

Pro

Xaa

Xaa

Gln

Ala

Val

Phe

535

Xaa

Ile

Xaa

Ser

Leu

615

His

Gln

Phe

Met

Gln

Trp

Asn

520

Phe

Asn

Lys

Asn

Gln

600

Gln

Pro

Ile

Xaa

Ser

Arg

Thr

505

Pro

Pro

Asn

Thr

Leu

585

Gly

Gly

Ser

Leu

Xaa
665

Xaa

Val

490

Gly

Gly

Ser

Thr

Thr

570

Gln

Ala

Pro

Pro

Ile

650

Ala

Gln

475

Ser

Ala

Val

Ser

Xaa

555

Asn

Ser

Leu

Ile

Leu

635

Lys

Lys

Ala

Lys

Thr

Ala

Gly

540

Leu

Pro

Ser

Pro

Trp

620

Met

Asn

Phe

Lys

Thr

Lys

Met

525

Val

Xaa

Val

Asn

Gly

605

Ala

Gly

Thr

Ala

Asn

Leu

Tyr

510

Ala

Leu

Asn

Ala

Thr

590

Met

Lys

Gly

Pro

Ser
670

Trp

Xaa

495

His

Thr

Ile

Val

Thr

575

Ala

Val

Ile

Phe

Val

655

Phe

Leu

480

Gln

Leu

His

Phe

Met

560

Glu

Pro

Trp

Pro

Gly

640

Pro

Ile



Thr

Gln

Asn

705

Val

Leu

Gln

Lys

690

Tyr

Tyr

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

<220>
<223>

<400>

Tyr Ser Thr Gly Gln Val

675

680

Glu Asn Ser Lys Arg Trp

695

Ala Lys Ser Xaa Asn Val

710

Xaa Glu Pro Arg Pro Ile

725

59
737
PRT

Artificial Sequence

Ancestral variant capsid

59

Met Ala Ala Asp Gly Tyr

1

Glu

Lys

Gly

Val

65

Gln

Gly

Ala

Tyr

50

Asn

Gln

Ile Arg Glu Trp
20

Asn Gln Gln Lys
35

Lys Tyr Leu Gly

Ala Ala Asp Ala
70

Leu Lys Ala Gly
85

Leu

Trp

Gln

Pro

55

Ala

Asp

Pro

Asp

Asp

40

Phe

Ala

Asn

Ser

Asn

Asp

Gly

Asp

Leu

25

Asp

Asn

Leu

Pro

Val

Pro

Phe

Thr
730

Trp

10

Lys

Gly

Gly

Glu

Tyr
90

Glu

Glu

Ala

715

Arg

Leu

Pro

Arg

Leu

His

75

Leu

Ile

Ile

700

Val

Tyr

Glu

Gly

Gly

Asp

60

Asp

Arg

Glu

685

Gln

Xaa

Leu

Asp

Ala

Leu

45

Lys

Tyr

Trp

Tyr

Xaa

Thr

Asn

Pro

30

Val

Gly

Ala

Asn

Glu

Thr

Xaa

Arg
735

Leu

15

Lys

Leu

Glu

Tyr

His
95

Leu

Ser

Gly

720

Asn

Ser

Pro

Pro

Pro

Asp

80

Ala



Asp

Asn

Leu

Pro

145

Gly

Thr

Pro

Gly

Ala

225

Ile

Leu

His

Phe

Asn
305

Ala

Leu

Gly

130

Val

Lys

Gly

Ala

Ala

210

Ser

Thr

Tyr

Tyr

His

290

Trp

Glu

Gly

115

Leu

Glu

Lys

Asp

Gly

195

Pro

Gly

Thr

Lys

Phe

275

Cys

Gly

Phe

100

Arg

Val

Pro

Gly

Ser

180

Pro

Met

Asn

Ser

Gln

260

Gly

His

Phe

Gln

Ala

Glu

Ser

Gln

165

Glu

Ser

Ala

Trp

Thr

245

Ile

Tyr

Phe

Arg

Glu

Val

Glu

Pro

150

Gln

Ser

Gly

Asp

His

230

Arg

Ser

Ser

Ser

Pro
310

Arg

Phe

Gly

135

Gln

Pro

Val

Leu

Asn

215

Cys

Thr

Ser

Thr

Pro

295

Lys

Leu

Gln

120

Ala

Arg

Ala

Pro

Gly

200

Asn

Asp

Trp

Ala

Pro

280

Arg

Arg

Gln

105

Ala

Lys

Ser

Lys

Asp

185

Ser

Glu

Ser

Ala

Ser

265

Trp

Asp

Leu

Glu

Lys

Thr

Pro

Lys

170

Pro

Gly

Gly

Thr

Leu

250

Ala

Gly

Trp

Asn

Asp

Lys

Ala

Asp

155

Arg

Gln

Thr

Ala

Trp

235

Pro

Gly

Tyr

Gln

Phe
315

Thr

Arg

Pro

140

Ser

Leu

Pro

Met

Asp

220

Leu

Thr

Ser

Phe

Arg

300

Lys

Ser

Val

125

Gly

Ser

Asn

Leu

Ala

205

Gly

Gly

Tyr

Thr

Asp

285

Leu

Leu

Phe

110

Leu

Lys

Thr

Phe

Gly

190

Ala

Val

Asp

Asn

Asn

270

Phe

Ile

Phe

Glu

Lys

Gly

Gly

175

Glu

Gly

Gly

Arg

Asn

255

Asp

Asn

Asn

Asn

Gly

Pro

Arg

Ile

160

Gln

Pro

Gly

Asn

Val

240

His

Asn

Arg

Asn

Ile
320



Gln

Asn

Pro

Ala

Gly

385

Pro

Phe

Asp

Arg

Ser

465

Pro

Asn

Asn

Val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Arg

Thr

450

Gln

Gly

Asn

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Asp

Leu

435

Gln

Ala

Pro

Asn

Arg
515

Glu

Ser

340

Leu

Phe

Ala

Met

Val

420

Met

Ser

Gly

Cys

Ser

500

Asp

Val

325

Thr

Gly

Met

Val

Leu

405

Pro

Asn

Thr

Pro

Tyr

485

Asn

Ser

Thr

Val

Ser

Ile

Gly

390

Arg

Phe

Pro

Gly

Ser

470

Arg

Phe

Leu

Thr

Gln

Ala

Pro

375

Arg

Thr

His

Leu

Gly

455

Asn

Gln

Ala

Val

Asn

Val

His

360

Gln

Ser

Gly

Ser

Ile

440

Thr

Met

Gln

Trp

Asn
520

Asp

Phe

345

Gln

Tyr

Ser

Asn

Ser

425

Asp

Ala

Ser

Arg

Thr

505

Pro

Gly

330

Ser

Gly

Gly

Phe

Asn

410

Tyr

Gln

Gly

Ala

Val

490

Gly

Gly

Val

Asp

Cys

Tyr

Tyr

395

Phe

Ala

Tyr

Thr

Gln

475

Ser

Ala

Val

Thr

Ser

Leu

Leu

380

Thr

His

Leu

Arg

460

Ala

Lys

Thr

Ala

Thr

Glu

Pro

365

Thr

Leu

Phe

Ser

Tyr

445

Glu

Lys

Thr

Lys

Met
525

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Leu

Asn

Leu

Tyr

510

Ala

Ala

335

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Leu

Leu

Trp

Ser

495

His

Thr

Asn

Leu

Pro

Asn

Phe

400

Thr

Leu

Ala

Phe

Leu

480

Gln

Leu

His



Lys

Gly

545

Met

Gln

Val

Gln

His

625

Leu

Ala

Thr

Gln

Asn

705

Val

Leu

Asp

530

Lys

Thr

Tyr

Thr

Asn

610

Thr

Lys

Asn

Gln

Lys

690

Tyr

Tyr

Asp

Gln

Ser

Gly

Gly

595

Arg

Asp

His

Pro

Tyr

675

Glu

Ala

Ser

Glu

Gly

Glu

Val

580

Thr

Asp

Gly

Pro

Pro

660

Ser

Asn

Lys

Glu

Asp

Ala

Glu

565

Val

Val

Val

Asn

Pro

645

Ala

Thr

Ser

Ser

Pro
725

Arg

Gly

550

Glu

Ala

Asn

Tyr

Phe

630

Pro

Val

Gly

Lys

Thr

710

Arg

Phe

535

Ala

Ile

Ser

Ser

Leu

615

His

Gln

Phe

Gln

Arg

695

Asn

Pro

Phe

Asn

Lys

Asn

Gln

600

Gln

Pro

Ile

Thr

Val

680

Trp

Val

Ile

Pro

Asn

Thr

Leu

585

Gly

Gly

Ser

Leu

Pro

665

Ser

Asn

Asp

Gly

Ser

Thr

Thr

570

Gln

Ala

Pro

Pro

Ile

650

Ala

Val

Pro

Phe

Thr
730

Ser

Ala

555

Asn

Ser

Leu

Ile

Leu

635

Lys

Lys

Glu

Glu

Ala

715

Arg

Gly

540

Leu

Pro

Ser

Pro

Trp

620

Met

Asn

Phe

Ile

Ile

700

Val

Tyr

Val

Glu

Val

Asn

Gly

605

Ala

Gly

Thr

Ala

Glu

685

Gln

Asp

Leu

Leu

Asn

Ala

Thr

590

Met

Lys

Gly

Pro

Ser

670

Trp

Tyr

Asn

Thr

Ile

Val

Thr

575

Ala

Val

Ile

Phe

Val

655

Phe

Glu

Thr

Glu

Arg
735

Phe

Met

560

Glu

Pro

Trp

Pro

Gly

640

Pro

Ile

Leu

Ser

Gly

720

Asn



<210> 60
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Heterologous peptide insertion

<400> 60

Ile Ala His Asp Ile Thr Lys Asn Ile Ala
1 5 10

<210> 61

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Heterologous peptide insertion

<400> 61

Asp Ile Thr Lys Asn Ile Ala
1 5

<210> 62

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Heterologous peptide insertion

<400> 62

Asn Lys Thr Thr Asn Lys Asp Ala
1 5

<210> 63

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Heterologous peptide insertion

<400> 63



Pro Gln Ala Asn Ala Asn Glu Asn

1

<210> 64
<211> 8
<212> PRT
<213>
<220>
<223>
<400> 64

5

Artificial Sequence

Pro Ile Ser Asn Glu Asn Glu His

1

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

65
1377
DNA

<220>
<223>

<400> 65
atggtttctt

accggctcta
cccgagatca
cccaacatca
agaatcatct
ggcctgctga
cacagacaga
tctgtgggceg
gacttcaact
ctgaaaaccc
gtgaccagaa
aaaaacagca
cctgctccag

accctgatga

5

actgggacac
gcagcggctc
tccacatgac
ccgtgactct
gggacagcecg
cctgtgaagc
ccaacaccat
agaagctggt
gggagtaccc
agagcggcag
gtgaccaggg
ccttcgtgeg
aactgctcgg

tcagcagaac

Artificial Sequence

cggegtgctg
tgataccggc
cgagggcaga
gaagaagttc
gaagggcttc
caccgtgaat
catcgacgtg
gctgaactgt
cagcagcaag
cgagatgaag
cctgtacaca
ggtgcacgag
cggaccttcc

ccctgaagtg

Heterologous peptide insertion

ctgtgtgccc
agacccttcg
gagctggtca
cctctggaca
atcatcagca
ggccacctgt
gtgctgagcc
accgccagaa
caccagcaca
aaattcctga
tgtgccgcca
aaggacaaga
gtgttcctgt

acctgcgtgg

codon-optimized sequence encoding Aflibercept

tgctttcttg
tggaaatgta
tcccttgcag
cactgatccc
acgccaccta
acaagaccaa
ctagccacgg
ccgagctgaa
agaaactggt
gcaccctgac
gctctggect
cccacacctg

ttcctccaaa

tggtggatgt

tctgctgctg
cagcgagatc
agtgacaagc
cgacggcaag
caaagagatc
ctacctgaca
cattgaactg
cgtgggcatc
caaccgggac
catcgacggc
gatgaccaag
tcctccatgt
gcctaaggac

gtcccacgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gatcccgaag
aagcctagag
caccaggatt
gctcctatcg
acactgcctc
aagggcttct
aactacaaga
ctgacagtgg
gaggccctgc
<210>
<211>

<212>
<213>

66
458
PRT

220>
<223> Afli

<400> 66
Met Val Ser
1

Cys Leu Leu

Phe Val Glu

35

Gly Arg Glu

50

Val Thr
65

Leu

Arg Ile Ile

tgaagttcaa
aggaacagta

ggctgaacgg

agaaaaccat
caagcaggga
acccttccga
caacccctcc
acaagagcag

acaaccacta

bercept

Trp

Leu Thr

20

Met Tyr

Leu Val

Lys Lys

Trp Asp

85

Asp

Gly

Ser

Ile

Phe

70

Ser

ttggtacgtg
caatagcacc
caaagagtac
ctccaaggcc
cgagctgaca
tatcgccgtg
tgtgctggac
atggcagcag

cacccagaag

Artificial Sequence

Thr Gly

Ser Ser

Glu Ile

40

Pro
55

Cys
Leu

Pro

Arg Lys

gacggcgtgg
tacagagtgg
aagtgcaagg
aagggccagc
aagaaccagg
gaatgggaga
agcgacggct
ggcaacgtgt

tccctgagcc

Val Leu Leu

10

Ser Ser

25

Gly

Pro Glu Ile

Arg Val Thr

Thr Leu

75

Asp

Phe
90

Gly Ile

aagtgcacaa
tgtccgtgct
tgtccaacaa
ctagggaacc
tgtccctgac
gcaatggcca
cattcttcct
tcagctgctc

tgtctcctgg

Cys Ala Leu

Asp Thr Gly

30

Ile His Met

45

Ser Pro Asn

60

Ile Pro Asp

Ile Ser Asn

cgccaagacc
gaccgtgctg
ggccctgect
ccaggtttac
ctgcctggtc
gcctgagaac
gtacagcaag
cgtgatgcac

caaatga

Leu Ser

15

Arg Pro

Thr Glu

Ile Thr

Gly Lys

80

Ala
95

Thr

900

960

1020

1080

1140

1200

1260

1320

1377



Tyr

Leu

Asp

Lys

145

Asp

Val

Leu

Tyr

Phe

225

Pro

Lys

Val

Tyr

Glu
305

Lys

Tyr

Val

130

Leu

Phe

Asn

Ser

Thr

210

Val

Ala

Pro

Val

Val

290

Gln

Glu

Lys

115

Val

Val

Asn

Arg

Thr

195

Cys

Arg

Pro

Lys

Val

275

Asp

Tyr

Ile

100

Thr

Leu

Leu

Trp

Asp

180

Leu

Ala

Val

Glu

Asp

260

Asp

Gly

Asn

Gly

Asn

Ser

Asn

Glu

165

Leu

Thr

Ala

His

Leu

245

Thr

Val

Val

Ser

Leu

Tyr

Pro

Cys

150

Tyr

Lys

Ile

Ser

Glu

230

Leu

Leu

Ser

Glu

Thr
310

Leu

Leu

Ser

135

Thr

Pro

Thr

Asp

Ser

215

Lys

Gly

Met

His

Val

295

Tyr

Thr

Thr

120

His

Ala

Ser

Gln

Gly

200

Gly

Asp

Gly

Ile

Glu

280

His

Arg

Cys

105

His

Gly

Arg

Ser

Ser

185

Val

Leu

Lys

Pro

Ser

265

Asp

Asn

Val

Glu

Arg

Ile

Thr

Lys

170

Gly

Thr

Met

Thr

Ser

250

Arg

Pro

Ala

Val

Ala

Gln

Glu

Glu

155

His

Ser

Arg

Thr

His

235

Val

Thr

Glu

Lys

Ser
315

Thr

Thr

Leu

140

Leu

Gln

Glu

Ser

Lys

220

Thr

Phe

Pro

Val

Thr

300

Val

Val

Asn

125

Ser

Asn

His

Met

Asp

205

Lys

Cys

Leu

Glu

Lys

285

Lys

Leu

Asn

110

Thr

Val

Val

Lys

Lys

190

Gln

Asn

Pro

Phe

Val

270

Phe

Pro

Thr

Ile

Gly

Gly

Lys

175

Lys

Gly

Ser

Pro

Pro

255

Thr

Asn

Arg

Val

His

Ile

Glu

Ile

160

Leu

Phe

Leu

Thr

Cys

240

Pro

Cys

Trp

Glu

Leu
320



His Gln

Lys Ala

Gln Pro

Leu Thr
370

Pro Ser
385

Asn Tyr

Leu Tyr

Val Phe

Gln Lys
450

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

<220>
<223>

<400>
atggact

gtgcagc

tgtgccg

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
325 330 335

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
340 345 350

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
355 360 365

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
375 380

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
390 395 400

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
405 410 415

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
420 425 430

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
435 440 445

Ser Leu Ser Leu Ser Pro Gly Lys
455

67

1575

DNA

Artificial Sequence

codon optimized sequence encoding single chain Heavy-Light
Ranibizumab

67
gga cctggtccat cctgtttctg gtggctgccg ccacaggcac atactctgaa

tgg tggaatctgg cggcggactt gttcaacctg gcggctctct gagactgagc

cct ctggctacga ctttacccac tacggcatga actgggtccg acaggcccct

60

120

180



ggcaaaggcc

gccgacttca
cagatgaaca
tactacggca
tctagcgect
tccggtggaa
gtgtcctgga
agcagcggcc
cagacctaca
gaacccaaga
accggcacaa
acatctggct
acagctacag
ctgagcgcct
aactacctga
accagcagcc
ttcaccctga
tacagcaccg
gccgctccta
tctgtcgtgt
gacaacgccc
tccacctaca
gtgtacgcct
cggggcgagt
<210>
<211>

<212>
<213>

68
524
PRT

ttgaatgggt
agcggagatt
gcctgagagc
ccagccactg
ctacaaaggg
cagccgctct
atagcggagc
tgtactctct
tctgcaatgt
gctgcgacaa
gctctagegg
ctggttctgg
ctggcgcectc
ctgtgggcga
actggtatca
tgcactccgg
caatatctag
tgccttggac
gcgtgttcat
gcctgctgaa
tccagtccgg
gcctgtccag
gcgaagtgac

gttga

cggatggatc
caccttcagc
cgaggacacc
gtacttcgac
ccccagegtt
gggctgtctg
actgacaagc
gagcagcgtc
gaaccacaag
gacacacctc
aacaggcaca
cggaggcgga
ttctggcagc
cagagtgacc
gcagaagccc
cgtgcccagc
cctccagcect
atttggccag
ctttccacct
caacttctac
caacagccaa
cacactgaca

ccaccagggc

Artificial Sequence

aacacctaca
ctggacacca
gccgtgtact
gtgtggggac
ttcccactgg
gtcaaggact
ggcgtgcaca
gtgacagtgc
cctagcaaca
ggcggaagct
agcgctggca
ggatcaggtg
gacattcagc
atcacatgta
ggcaaggccc
agattttctg

gaggacttcg

ggcacaaagg
agcgacgagc
cccagagaag
gagtctgtga
ctgagcaagg

ctttctagcc

ccggegagcec
gcaagagcac
actgcgccaa
agggcacact
ctcctagcag
actttcccga
cctttccagc
caagcagctc
ccaaggtgga
ctggaagcgg
caaccggaac
gtggtggatc
tgacacagag
gcgccagceca
ctaaggtgct
gatctggctc
ccacctacta
tggaaatcaa
agctgaagtc
ccaaggtgca
ccgagcagga
ccgactacga

ctgtgaccaa

aacatacgcc
cgcctacctc
gtatccctac
ggtcacagtg
caagtctacc
gcctgtgacc
cgtgctgcaa
tctgggcacc
caagaaggtg
ctctggatct
aagcgcttct
tgctggcgga
cccttctagc
ggacatctcc
gatctacttt
cggcaccgac
ctgccagcag
gcggacagtg
tggcacagcc
gtggaaagtg
cagcaaggac
gaagcacaaa

gagcttcaac

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1575



<220>
<223>

<400>

68

Met Asp Trp

1

Thr

Pro

Thr

Glu

65

Ala

Thr

Tyr

Phe

Thr

145

Ser

Glu

His

Tyr

Gly

His

50

Trp

Asp

Ala

Tyr

Asp

130

Lys

Gly

Pro

Thr

Ser

Gly

35

Tyr

Val

Phe

Tyr

Cys

115

Val

Gly

Gly

Val

Phe

Thr

Glu

20

Ser

Gly

Gly

Lys

Leu

100

Ala

Trp

Pro

Thr

Thr

180

Pro

single chain

Trp

Val

Leu

Met

Trp

Arg

85

Gln

Lys

Gly

Ser

Ala

165

Val

Ala

Heavy-Light

Ser

Gln

Arg

Asn

Ile

70

Arg

Met

Tyr

Gln

Val

150

Ala

Ser

Val

Ile

Leu

Leu

Trp

55

Asn

Phe

Asn

Pro

Gly

135

Phe

Leu

Trp

Leu

Leu

Val

Ser

40

Val

Thr

Thr

Ser

Tyr

120

Thr

Pro

Gly

Asn

Gln

Ranibizumab

Phe

Glu

25

Cys

Arg

Tyr

Phe

Leu

105

Tyr

Leu

Leu

Cys

Ser

185

Ser

Leu

10

Ser

Ala

Gln

Thr

Ser

90

Arg

Tyr

Val

Ala

Leu

170

Gly

Ser

Val

Gly

Ala

Ala

Gly

75

Leu

Ala

Gly

Thr

Pro

155

Val

Ala

Gly

Ala

Gly

Ser

Pro

60

Glu

Asp

Glu

Thr

Val

140

Ser

Lys

Leu

Leu

Ala

Gly

Gly

45

Gly

Pro

Thr

Asp

Ser

125

Ser

Ser

Asp

Thr

Tyr

Ala

Leu

30

Tyr

Lys

Thr

Ser

Thr

110

His

Ser

Lys

Tyr

Ser

190

Ser

Thr

15

Val

Asp

Gly

Tyr

Lys

95

Ala

Trp

Ala

Ser

Phe

175

Leu

Gly

Gln

Phe

Leu

Ala

80

Ser

Val

Tyr

Ser

Thr

160

Pro

Val

Ser



Ser

Cys

225

Glu

Gly

Gly

Gly

Gly

305

Leu

Gln

Ala

Pro

Ile

385

Tyr

Val

210

Asn

Pro

Ser

Thr

Gly

290

Ala

Ser

Asp

Pro

Ser

370

Ser

Ser

195

Val

Val

Lys

Gly

Thr

275

Gly

Ser

Ala

Ile

Lys

355

Arg

Ser

Thr

Thr

Asn

Ser

Ser

260

Gly

Ser

Ser

Ser

Ser

340

Val

Phe

Leu

Val

Val

His

Cys

245

Thr

Thr

Gly

Gly

Val

325

Asn

Leu

Ser

Gln

Pro
405

Pro

Lys

230

Asp

Gly

Ser

Gly

Ser

310

Gly

Tyr

Ile

Gly

Pro

390

Trp

Ser

215

Pro

Lys

Thr

Ala

Gly

295

Asp

Asp

Leu

Tyr

Ser

375

Glu

Thr

200

Ser

Ser

Thr

Ser

Ser

280

Gly

Ile

Arg

Asn

Phe

360

Gly

Asp

Phe

Ser

Asn

His

Ser

265

Thr

Ser

Gln

Val

Trp

345

Thr

Ser

Phe

Gly

Leu

Thr

Leu

250

Ser

Ser

Ala

Leu

Thr

330

Tyr

Ser

Gly

Ala

Gln
410

Gly

Lys

235

Gly

Gly

Gly

Gly

Thr

315

Ile

Gln

Ser

Thr

Thr

395

Gly

Thr

220

Val

Gly

Thr

Ser

Gly

300

Gln

Thr

Gln

Leu

Asp

380

Tyr

Thr

205

Gln

Asp

Ser

Gly

Gly

285

Thr

Ser

Cys

Lys

His

365

Phe

Tyr

Lys

Thr

Lys

Ser

Thr

270

Ser

Ala

Pro

Ser

Pro

350

Ser

Thr

Cys

Val

Tyr

Lys

Gly

255

Ser

Gly

Thr

Ser

Ala

335

Gly

Gly

Leu

Gln

Glu
415

Ile

Val

240

Ser

Ala

Gly

Ala

Ser

320

Ser

Lys

Val

Thr

Gln

400

Ile



Lys Arg Thr

Glu Gln Leu

435

Phe Tyr Pro

450

Gln
465

Ser Gly

Ser Thr Tyr

Glu Lys His

Val
515

Ser Pro

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

69
1578
DNA

<220>
223>
Rani

<400> 69
atggtcctcc

gatatccagc
atcacatgta
ggcaaggccc
agattttctg

gaggacttcg

ggcaccaagg

agcgacgagc

Val
420

Ala
Lys Ser
Glu

Arg

Asn Ser

Ala

Gly

Ala

Gln

Pro Ser

Thr Ala

440

Lys Val

455

Glu Ser

470

Leu
485

Ser

Lys Val

500

Thr Lys

bizumab

agacacaggt
tgacacagag
gcgccageca
ctaaggtgct
gctctggcag
ccacctacta
tggaaatcaa

agctgaagtc

Ser

Tyr

Ser

Ser Thr

Ala Cys

Phe Asn

520

Artificial Sequence

gttcatcagc
ccctagcagc
ggacatcagc
gatctacttt
cggcaccgac
ctgccagcag
gcggacagtg

tggcacagcc

Val
425

Phe Ile

Ser Val Vval

Gln Trp Lys

Val Thr Glu

475

Thr
490

Leu Leu

Glu
505

Val Thr

Arg Gly Glu

ctgctgectgt
ctgtctgect
aactacctga
accagcagcc
ttcaccctga
tacagcaccg
gccgctcecta

tctgtcgtgt

Phe Pro

430

Pro

Leu Leu

445

Cys

Val
460

Asp Asn

Gln Asp Ser

Ser Lys Ala

His Gln Gly

510

Cys

ggatctctgg
ctgtgggcga
actggtatca
tgcacagcgg
caatatctag
tgccttggac
gcgtgttcat

gcctgctgaa

Ser Asp

Asn Asn

Ala Leu

Lys Asp

480

Asp
495

Tyr

Leu Ser

codon optimized sequence encoding single chain Light-Heavy

cgcctacggc
cagagtgacc
gcagaagccc
cgtgcccagc
cctccagcect
atttggccag
ctttccacct

caacttctac

60

120

180

240

300

360

420

480



cccagagaag
gagagcgtga
ctgagcaagg
ctttctagcc
ggatctggaa
acatctgcca
tctgctggceg
tctggeggtg
tacgatttca
tgggtcggat
agattcacct
agagccgagg
cactggtact
aagggcccca
gccctgggct
ggagcactga
tctctgtcca
aatgtgaacc
gacaagaccc
<210>
<211>

<212>
<213>

70
1578
DNA

<220>

<223>

<400> 70

ccaaggtgca
ccgagcagga
ccgactacga
ctgtgaccaa
gcacaggcac
gcacaagcgg
gaacagctac
gactggttca
cccactacgg
ggatcaacac
tcagcctgga
acaccgccgt
tcgacgtgtg
gcgttttccc
gtctggtcaa
catctggcgt
gcgtcgtgac
acaagcctag

acctctga

gtggaaggtyg
cagcaaggac
gaagcacaaa
gagcttcaac
aagctctagc
ttctggttct
agctggtgcc
gccaggegga
catgaactgg
ctacaccggc
cacctccaag
gtactactgc
gggacagggc
actggctcct
ggactacttt
gcacaccttt
agtgcctagc

CaacCaccaag

Artificial Sequence

gacaacgccc
tctacctact
gtgtacgcct
agaggcgagt
ggaaccggaa
ggcggagecsy
tcttctggat
tctctgagac
gtccgacagg
gagccaacat
agcaccgcct
gccaagtatc
acactggtca
agcagcaaga
cctgagcctg
ccagccgtgc
agctctctgg

gtcgacaaga

tccagagcgg
ctctgagcag
gcgaagtgac
gtggcggceag
caagcgctgg
gaggatctgg
ccgaggtgca
tgtcttgtgc
cccctggcaa
acgccgecga
acctccagat
cctactacta
cagtgtctag
gcacatcagg
tgaccgtgtc
tccaaagcag

gcacccagac

aggtggaacc

caatagccaa
cacactgacc
ccaccagggc
ctctggaagc
cacaacaggc
tggtggcegga
gctggttgaa
cgccageggc
aggccttgaa
cttcaagcgg
gaacagcctg
cggcaccagc
cgcctctaca
cggaactgct
ctggaacagc
cggcctgtat
ctacatctgc

caagagctgc

codon optimized single chain Light-Heavy Ranibizumab

atggtgctcc agacccaggt gtttatttca ctgctgectgt ggattagcgg ggcttacgga

gacattcagc tgacccagag tccttcatct ctgagcgecct ccgtgggecga cagggtgacc

atcacatgct ctgccagcca ggatatctcc aactatctga attggtacca gcagaagccc

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1578

60

120

180



ggcaaggccc

cgcttctccg

gaggatttcg

ggcaccaagg
agcgacgagc
cccagagagg
gagagcgtga
ctgtccaagg
ctgagctccc
ggatctggaa
acctccgcect
tctgccggceg
tctggaggag
tatgatttca
tgggtggsact
agattcacat
agggcagagsg
cactggtact
aagggcccat
gccctgggat
ggcgccctga
agcctgagct
aacgtgaatc
gataaaaccc
<210>
<211>

<212>
<213>

71
525
PRT

ctaaggtgct
gctctggcag
ccacatacta
tggagatcaa
agctgaagtc
ccaaggtgca
ccgagcagga
ccgactatga
cagtgacaaa
gcaccggcac
ctacaagcgg
gcaccgccac
gcctggtgcea
cccactacgg
ggatcaatac
tttccctgga
acaccgccgt
tcgacgtgtg
ccgtgtttcc
gtctggtgaa
cctccggegt
ccgtggtgac
acaagccttc

atctgtga

gatctatttc
cggcaccgac
ttgccagcag
gcggacagtg
tggcaccgcc
gtggaaggtyg
ctccaaggat
gaagcacaag
gagctttaac
atcctctagc
cagcggatct
agccggegec
gcctggaggce
aatgaactgg
ctatacaggc
taccagcaag
gtactattgc
gggacagggc
tctggcccca
ggactacttc
gcacacattt
cgtgeccttct

aaataccaaa

Artificial Sequence

accagctccc
tttaccctga
tacagcaccg
gccgecccaa
agcgtggtgt
gataacgccc
tctacataca
gtgtacgcat
aggggagagt
ggaaccggca
ggcggaggag
tcctctggcet
tccctgaggc
gtgcgccagg
gagccaacct
tccacagcct
gccaagtatc
accctggtga
tctagcaagt
ccagagcccg
cccgecgtgc
agctccctgg

gtcgataaaa

tgcacagcgg
caatctctag
tgccctggac
gcgtgttcat
gcctgctgaa
tccagtccgg
gcctgtcectc
gcgaggtgac
gtggaggatc
caagcgecgg
gaggatccgg
ccgaggtgca
tgtcttgcgc
cacctggcaa
acgccgecga
acctccagat
cttactatta
cagtgagctc
ctaccagcgg
tgaccgtgtc
tccagtcctc
gcacccagac

aagtggaacc

agtgccatcc
cctccagcca
atttggccag
ctttccccect
caatttctat
caattctcag
taccctgaca
ccaccagggc
tagcggatcc
caccacaggc
aggaggagga
gctggtggag
agcaagcggc
gggcctggag
ctttaagcgg
gaacagcctg
cggcacaagc
cgccagcacc
aggaacagcc
ctggaattct
tggcctgtat
atacatctgt

aaaatcctgt

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1578



<220>
<223>

<400>

71

Met Val Leu

1

Gly

Ala

Ile

Lys

65

Arg

Ser

Thr

Thr

Leu

145

Pro

Gly

Ala

Ser

Ser

50

Val

Phe

Leu

Val

Val

130

Lys

Arg

Asn

Tyr

Val

35

Asn

Leu

Ser

Gln

Pro

115

Ala

Ser

Glu

Ser

Gln

Gly

20

Gly

Tyr

Ile

Gly

Pro

100

Trp

Ala

Gly

Ala

Gln
180

single chain

Thr

Asp

Asp

Leu

Tyr

Ser

85

Glu

Thr

Pro

Thr

Lys

165

Glu

Light-Heavy

Gln

Ile

Arg

Asn

Phe

70

Gly

Asp

Phe

Ser

Ala

150

Val

Ser

Val

Gln

Val

Trp

55

Thr

Ser

Phe

Gly

Val

135

Ser

Gln

Val

Phe

Leu

Thr

40

Tyr

Ser

Gly

Ala

Gln

120

Phe

Val

Trp

Thr

Ranibizumab

Ile

Thr

25

Ile

Gln

Ser

Thr

Thr

105

Gly

Ile

Val

Lys

Glu
185

Ser

10

Gln

Thr

Gln

Leu

Asp

90

Tyr

Thr

Phe

Cys

Val

170

Gln

Leu

Ser

Cys

Lys

His

75

Phe

Tyr

Lys

Pro

Leu

155

Asp

Asp

Leu

Pro

Ser

Pro

60

Ser

Thr

Cys

Val

Pro

140

Leu

Asn

Ser

Leu

Ser

Ala

45

Gly

Gly

Leu

Gln

Glu

125

Ser

Asn

Ala

Lys

Trp

Ser

30

Ser

Lys

Val

Thr

Gln

110

Ile

Asp

Asn

Leu

Asp
190

Ile

15

Leu

Gln

Ala

Pro

Ile

95

Tyr

Lys

Glu

Phe

Gln

175

Ser

Ser

Ser

Asp

Pro

Ser

80

Ser

Ser

Arg

Gln

Tyr

160

Ser

Thr



Tyr

His

Val

225

Gly

Gly

Gly

Gly

Leu

305

Tyr

Lys

Thr

Ser

Thr

385

His

Ser

Lys

210

Thr

Ser

Thr

Gly

Ala

290

Val

Asp

Gly

Tyr

Lys

370

Ala

Trp

Leu

195

Val

Lys

Gly

Thr

Gly

275

Ser

Gln

Phe

Leu

Ala

355

Ser

Val

Tyr

Ser

Tyr

Ser

Ser

Gly

260

Ser

Ser

Pro

Thr

Glu

340

Ala

Thr

Tyr

Phe

Ser

Ala

Phe

Thr

245

Thr

Gly

Gly

Gly

His

325

Trp

Asp

Ala

Tyr

Asp
405

Thr

Cys

Asn

230

Gly

Ser

Gly

Ser

Gly

310

Tyr

Val

Phe

Tyr

Cys

390

Val

Leu

Glu

215

Arg

Thr

Ala

Gly

Glu

295

Ser

Gly

Gly

Lys

Leu

375

Ala

Trp

Thr

200

Val

Gly

Ser

Ser

Gly

280

Val

Leu

Met

Trp

Arg

360

Gln

Lys

Gly

Leu

Thr

Glu

Ser

Thr

265

Ser

Gln

Arg

Asn

Ile

345

Arg

Met

Tyr

Gln

Ser

His

Cys

Ser

250

Ser

Ala

Leu

Leu

Trp

330

Asn

Phe

Asn

Pro

Gly
410

Lys

Gln

Gly

235

Gly

Gly

Gly

Val

Ser

315

Val

Thr

Thr

Ser

Tyr

395

Thr

Ala

Gly

220

Gly

Thr

Ser

Gly

Glu

300

Cys

Arg

Tyr

Phe

Leu

380

Tyr

Leu

Asp

205

Leu

Ser

Gly

Gly

Thr

285

Ser

Ala

Gln

Thr

Ser

365

Arg

Tyr

Val

Tyr

Ser

Ser

Thr

Ser

270

Ala

Gly

Ala

Ala

Gly

350

Leu

Ala

Gly

Thr

Glu

Ser

Gly

Ser

255

Gly

Thr

Gly

Ser

Pro

335

Glu

Asp

Glu

Thr

Val
415

Lys

Pro

Ser

240

Ala

Gly

Ala

Gly

Gly

320

Gly

Pro

Thr

Asp

Ser

400

Ser



Ser Ala Ser

Thr
435

Lys Ser

Phe
450

Tyr Pro

Ser Val

465

Gly

Ser Leu Ser

Thr Tyr Ile

Val
515

Lys Lys

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

72
2277
DNA

<220>
<223>

<400> 72
atggtcctcc

gatatccagc
atcacatgta
ggcaaggccc
agattttctg

gaggacttcg

ggcaccaagg

agcgacgagc

Thr
420

Lys
Ser Gly
Glu

Pro

His Thr

Gly

Gly

Val

Phe

Pro Ser

Thr Ala

440

Thr
455

Val

Pro Ala

470

Val
485

Ser

Cys Asn

500

Glu Pro

agacacaggt
tgacacagag
gcgccageca
ctaaggtgct
gctctggcag
ccacctacta
tggaaatcaa

agctgaagtc

Val

Val

Lys

Thr Val

Asn His

Ser Cys

520

Artificial Sequence

gttcatcagc
ccctagcagc
ggacatcagc
gatctacttt
cggcaccgac
ctgccagcag
gcggacagtg

tggcacagcc

Val

425

Ala

Ser

Val

Pro

Lys

505

Asp

Phe

Leu

Trp

Leu

Ser

490

Pro

Lys

Pro Leu

Gly Cys

Asn Ser

460

Gln Ser

475

Ser Ser

Ser Asn

Thr His

Ala

Leu

445

Gly

Ser

Leu

Thr

Leu
525

Pro

430

Val

Ala

Gly

Gly

Lys
510

Ser Ser

Lys Asp

Leu Thr

Leu Tyr

480

Thr
495

Gln

Val Asp

sequence encoding single chain Light-Heavy Ranibizumab-Fc

ctgctgectgt ggatctctgg cgcctacggce

ctgtctgecct ctgtgggcega

aactacctga actggtatca

accagcagcc tgcacagegg

ttcaccctga caatatctag

tacagcaccg tgccttggac

gccgctccta gegtgttcat

tctgtcgtgt gcctgctgaa

cagagtgacc
gcagaagccc
cgtgcccagc
cctccagcect
atttggccag
ctttccacct

caacttctac

60

120

180

240

300

360

420

480



cccagagaag
gagagcgtga
ctgagcaagg
ctttctagcc
ggatctggaa
acatctgcca
tctgctggceg
tctggeggtg
tacgatttca
tgggtcggat
agattcacct
agagccgagg
cactggtact
aagggcccca
gccctgggct
ggagcactga
tctctgtcca
aatgtgaacc
gacaagaccc
ttcctgtttc
tgcgtggtgg
ggcgtggaag
agagtggtgt
tgcaaggtgt
ggccagccta

aaccaggtgt

tgggagagca

ccaaggtgca
ccgagcagga
ccgactacga
ctgtgaccaa
gcacaggcac
gcacaagcgg
gaacagctac
gactggttca
cccactacgg
ggatcaacac
tcagcctgga
acaccgccgt
tcgacgtgtg
gcgttttccc
gtctggtcaa
catctggcgt
gcgtcgtgac
acaagcctag
acacctgtcc
ctccaaagcc
tggatgtgtc
tgcacaacgc
ccgtgctgac
ccaacaaggc
gggaacccca
ccctgacctg

atggccagcc

gtggaaggtyg
cagcaaggac
gaagcacaaa
gagcttcaac
aagctctagc
ttctggttct
agctggtgcc
gccaggegga
catgaactgg
ctacaccggc
cacctccaag
gtactactgc
gggacagggc
actggctcct
ggactacttt
gcacaccttt
agtgcctagc
caacaccaag
tccatgtcct
taaggacacc
ccacgaggat
caagaccaag
cgtgctgcac
cctgectget
ggtttacaca
cctggtcaag

tgagaacaac

gacaacgccc
tctacctact
gtgtacgcct
agaggcgagt
ggaaccggaa
ggcggagecsy
tcttctggat
tctctgagac
gtccgacagg
gagccaacat
agcaccgcct
gccaagtatc
acactggtca
agcagcaaga
cctgagcctg
ccagccgtgc
agctctctgg
gtcgacaaga
gctccagaac
ctgatgatca
cccgaagtga
cctagagagg
caggattggc
cctatcgaga
ctgcctccaa
ggcttctacc

tacaagacaa

tccagagcgg
ctctgagcag
gcgaagtgac
gtggcggceag
caagcgctgg
gaggatctgg
ccgaggtgca
tgtcttgtgc
cccctggcaa
acgccgecga
acctccagat
cctactacta
cagtgtctag
gcacatcagg
tgaccgtgtc
tccaaagcag

gcacccagac

aggtggaacc
tgctcggegg
gcagaacccc
agttcaattg
aacagtacaa
tgaacggcaa
aaaccatctc
gcagggacga
cttccgatat

cccctcctgt

caatagccaa
cacactgacc
ccaccagggc
ctctggaagc
cacaacaggc
tggtggcegga
gctggttgaa
cgccageggc
aggccttgaa
cttcaagcgg
gaacagcctg
cggcaccagc
cgcctctaca
cggaactgct
ctggaacagc
cggcctgtat
ctacatctgc
caagagctgc
accttccgtg
tgaagtgacc
gtacgtggac
tagcacctac
agagtacaag
caaggccaag
gctgacaaag
cgccgtggaa

gctggacagc

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



gacggctcat tcttcctgta cagcaagctg acagtggaca agagcagatg gcagcagggc 2160

aacgtgttca gctgctccgt gatgcacgag gccctgcaca accactacac ccagaagtcc 2220
ctgagcctgt ctcctggcaa atgagccacg cgtaacacgt gcatgcgaga gatctga 2277
<210> 73

<211> 752

<212> PRT

<213> Artificial Sequence

<220>
<223> single chain Light-Heavy Ranibizumab fused to Fc

<400> 73
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15

Gly Ala Tyr Gly Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Gln Asp
35 40 45

Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
50 55 60

Lys Val Leu Ile Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser
100 105 110

Thr Val Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
115 120 125

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
130 135 140



Leu

145

Pro

Gly

Tyr

His

Val

225

Gly

Gly

Gly

Gly

Leu

305

Tyr

Lys

Thr

Lys

Arg

Asn

Ser

Lys

210

Thr

Ser

Thr

Gly

Ala

290

Val

Asp

Gly

Tyr

Ser

Glu

Ser

Leu

195

Val

Lys

Gly

Thr

Gly

275

Ser

Gln

Phe

Leu

Ala
355

Gly

Ala

Gln

180

Ser

Tyr

Ser

Ser

Gly

260

Ser

Ser

Pro

Thr

Glu

340

Ala

Thr

Lys

165

Glu

Ser

Ala

Phe

Thr

245

Thr

Gly

Gly

Gly

His

325

Trp

Asp

Ala

150

Val

Ser

Thr

Cys

Asn

230

Gly

Ser

Gly

Ser

Gly

310

Tyr

Val

Phe

Ser

Gln

Val

Leu

Glu

215

Arg

Thr

Ala

Gly

Glu

295

Ser

Gly

Gly

Lys

Val

Trp

Thr

Thr

200

Val

Gly

Ser

Ser

Gly

280

Val

Leu

Met

Trp

Arg
360

Val

Lys

Glu

185

Leu

Thr

Glu

Ser

Thr

265

Ser

Gln

Arg

Asn

Ile

345

Arg

Cys

Val

170

Gln

Ser

His

Cys

Ser

250

Ser

Ala

Leu

Leu

Trp

330

Asn

Phe

Leu

155

Asp

Asp

Lys

Gln

Gly

235

Gly

Gly

Gly

Val

Ser

315

Val

Thr

Thr

Leu

Asn

Ser

Ala

Gly

220

Gly

Thr

Ser

Gly

Glu

300

Cys

Arg

Tyr

Phe

Asn

Ala

Lys

Asp

205

Leu

Ser

Gly

Gly

Thr

285

Ser

Ala

Gln

Thr

Ser
365

Asn

Leu

Asp

190

Tyr

Ser

Ser

Thr

Ser

270

Ala

Gly

Ala

Ala

Gly

350

Leu

Phe

Gln

175

Ser

Glu

Ser

Gly

Ser

255

Gly

Thr

Gly

Ser

Pro

335

Glu

Asp

Tyr

160

Ser

Thr

Lys

Pro

Ser

240

Ala

Gly

Ala

Gly

Gly

320

Gly

Pro

Thr



Ser

Thr

385

His

Ser

Lys

Tyr

Ser

465

Ser

Thr

Lys

His

Val

545

Thr

Lys

370

Ala

Trp

Ala

Ser

Phe

450

Gly

Leu

Tyr

Lys

Thr

530

Phe

Pro

Ser

Val

Tyr

Ser

Thr

435

Pro

Val

Ser

Ile

Val

515

Cys

Leu

Glu

Thr

Tyr

Phe

Thr

420

Ser

Glu

His

Ser

Cys

500

Glu

Pro

Phe

Val

Ala

Tyr

Asp

405

Lys

Gly

Pro

Thr

Val

485

Asn

Pro

Pro

Pro

Thr
565

Tyr

Cys

390

Val

Gly

Gly

Val

Phe

470

Val

Val

Lys

Cys

Pro

550

Cys

Leu

375

Ala

Trp

Pro

Thr

Thr

455

Pro

Thr

Asn

Ser

Pro

535

Lys

Val

Gln

Lys

Gly

Ser

Ala

440

Val

Ala

Val

His

Cys

520

Ala

Pro

Val

Met

Tyr

Gln

Val

425

Ala

Ser

Val

Pro

Lys

505

Asp

Pro

Lys

Val

Asn

Pro

Gly

410

Phe

Leu

Trp

Leu

Ser

490

Pro

Lys

Glu

Asp

Asp
570

Ser

Tyr

395

Thr

Pro

Gly

Asn

Gln

475

Ser

Ser

Thr

Leu

Thr

555

Val

Leu

380

Leu

Leu

Cys

Ser

460

Ser

Ser

Asn

His

Leu

540

Leu

Ser

Arg

Tyr

Val

Ala

Leu

445

Gly

Ser

Leu

Thr

Leu

525

Gly

Met

His

Ala

Gly

Thr

Pro

430

Val

Ala

Gly

Gly

Lys

510

Asp

Gly

Ile

Glu

Glu

Thr

Val

415

Ser

Lys

Leu

Leu

Thr

495

Val

Lys

Pro

Ser

Asp
575

Asp

Ser

400

Ser

Ser

Asp

Thr

Tyr

480

Gln

Asp

Thr

Ser

Arg

560

Pro



Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
580 585 590

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
595 600 605

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
610 615 620

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
625 630 635 640

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
645 650 655

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys
660 665 670

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
675 680 685

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
690 695 700

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
705 710 715 720

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
725 730 735

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
740 745 750

<210> 74
<211> 816
<212> DNA
<213> Artificial Sequence

<220>
<223> codon optimized Brolucizumab coding sequence

<400> 74
atggtcctcc agacacaggt gttcatcagc ctgctgectgt ggatctctgg cgcctatggc 60



gagatcgtga
atcacatgcc
ggcaaggccc
agattttctg
gacgacttcg
tttggccagg
agtggecggceg
ggactggttc
accgactact
ggattcatcg

atcagccggg

gacaccgccg

tggggccagg

<210> 75

<211> 271
<212> PRT
<213>

<220>
<223>

<400> 75

tgacacagag
aggccagcga
ctaagctgct
gctctggatc
ccacctacta

gcaccaagct

gaggatcagg

aacctggcgg

actacatgac
accccgacga
acaacagcaa
tgtactattg

gaacactggt

Brolucizumab

ccccagcaca
gatcatccac
gatctacctg
tggcgccgag
ctgccagaac
gacagtgctt
cggtggtgga
ctctctgaga
ctgggtccga
cgatccttac
gaacaccctg
tgccggegga

caccgtgtct

Artificial Sequence

ctgtctgcca
agctggctgg
gcctctacac
ttcaccctga
gtgtacctgg
ggcggagecsy
tctgaagtgc
ctgagctgta
caggcccctg
tacgccacat
tacctccaga
gatcacaata

agttga

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu

1

5

10

Gly Ala Tyr Gly Glu Ile Val Met Thr Gln Ser

20

25

Ala Ser Val Gly Asp Arg Val Ile Ile Thr Cys

35

Ile His Ser Trp Leu Ala Trp Tyr Gln

50

40

55

Gln Lys

gcgtgggaga
cttggtatca
tggccagegg
caatctctag

CCagcCaccCaa

gaggttctgg
agctggtgga
ccgecctectgg
gcaaaggact

gggccaagegg

tgaacagcct

gcggetgggs

cagagtgatc
gcagaagcct
agtgcctagc
cctccagcect
cggcgccaat
tggcggagga
atcaggcgga
cttctccctg
tgagtgggtc
cagattcacc
gagagccgag

actcgatatc

Leu Leu Trp Ile Ser

Pro Ser Thr Leu

30

Gln Ala Ser Glu

45

Pro Gly Lys Ala

60

15

Ser

Ile

Pro

120

180

240

300

360

420

480

540

600

660

720

780

816



Lys

65

Arg

Ser

Leu

Val

Gly

145

Gly

Gly

Pro

Pro

Asn

225

Asp

Gly

Leu

Phe

Leu

Ala

Leu

130

Ser

Leu

Phe

Gly

Tyr

210

Ser

Thr

Leu

<210>
<211>

Leu

Ser

Gln

Ser

115

Gly

Gly

Val

Ser

Lys

195

Tyr

Lys

Ala

Asp

76
1530

Ile

Gly

Pro

100

Thr

Gly

Gly

Gln

Leu

180

Gly

Ala

Asn

Val

Ile
260

Tyr

Ser

85

Asp

Asn

Gly

Gly

Pro

165

Thr

Leu

Thr

Thr

Tyr

245

Trp

Leu

70

Gly

Asp

Gly

Gly

Gly

150

Gly

Asp

Glu

Trp

Leu

230

Tyr

Gly

Ala

Ser

Phe

Ala

Gly

135

Ser

Gly

Tyr

Trp

Ala

215

Tyr

Cys

Gln

Ser

Gly

Ala

Asn

120

Ser

Glu

Ser

Tyr

Val

200

Lys

Leu

Ala

Gly

Thr

Ala

Thr

105

Phe

Gly

Val

Leu

Tyr

185

Gly

Gly

Gln

Gly

Thr
265

Leu

Glu

90

Tyr

Gly

Gly

Gln

Arg

170

Met

Phe

Arg

Met

Gly

250

Leu

Ala

75

Phe

Tyr

Gln

Gly

Leu

155

Leu

Thr

Ile

Phe

Asn

235

Asp

Val

Ser

Thr

Cys

Gly

Gly

140

Val

Ser

Trp

Asp

Thr

220

Ser

His

Thr

Gly

Leu

Gln

Thr

125

Ser

Glu

Cys

Val

Pro

205

Ile

Leu

Asn

Val

Val

Thr

Asn

110

Lys

Gly

Ser

Thr

Arg

190

Asp

Ser

Arg

Ser

Ser
270

Pro

Ile

95

Val

Leu

Gly

Gly

Ala

175

Gln

Asp

Arg

Ala

Gly

255

Ser

Ser

80

Ser

Tyr

Thr

Gly

Gly

160

Ser

Ala

Asp

Asp

Glu

240

Trp



<212>
<213>

DNA
<220>
<223>

<400> 76
atggtcctcc

gagatcgtga
atcacatgcc
ggcaaggccc
agattttctg
gacgacttcg
tttggccagg
agtggcggceg
ggactggttc
accgactact
ggattcatcg

atcagccggg

gacaccgccg
tggggccagg
cctgctccag
accctgatga
gatcccgaag
aagcctagag
caccaggatt
gctcctatcg
acactgcctc
aagggcttct
aactacaaga

ctgacagtgg

agacacaggt
tgacacagag
aggccagcga
ctaagctgct
gctctggatc
ccacctacta

gcaccaagct

gaggatcagg

aacctggcgg

actacatgac
accccgacga
acaacagcaa
tgtactattg
gaacactggt
aactgctcgg
tcagcagaac
tgaagttcaa
aggaacagta

ggctgaacgg

agaaaaccat
caagcaggga
acccttccga
caacccctcc

acaagagcag

Artificial Sequence

Brolucizumab fused to Fc

gttcatcagc
ccccagcaca
gatcatccac
gatctacctg
tggcgccgag
ctgccagaac
gacagtgctt
cggtggtgga
ctctctgaga
ctgggtccga
cgatccttac
gaacaccctg
tgccggegga
caccgtgtct
cggaccttcc
ccctgaagtg
ttggtacgtg
caatagcacc
caaagagtac
ctccaaggcc
cgagctgaca
tatcgccgtg
tgtgctggac

atggcagcag

ctgctgectgt
ctgtctgcca
agctggctgg
gcctctacac
ttcaccctga
gtgtacctgg
ggcggagecsy
tctgaagtgc
ctgagctgta
caggcccctg
tacgccacat
tacctccaga
gatcacaata
agtgacaaga
gtgttcctgt
acctgcgtgg
gacggcgtgg
tacagagtgg
aagtgcaagg
aagggccagc
aagaaccagg
gaatgggaga
agcgacggct

ggcaacgtgt

ggatctctgg

gcgtgggaga
cttggtatca
tggccagegg
caatctctag

CCagcCaccCaa

gaggttctgg
agctggtgga
ccgecctectgg
gcaaaggact

gggccaagegg

tgaacagcct
gcggctgges
cccacacctg
ttcctccaaa
tggtggatgt
aagtgcacaa
tgtccgtgct
tgtccaacaa
ctagggaacc
tgtccctgac
gcaatggcca
cattcttcct

tcagctgctc

cgcctatggc
cagagtgatc
gcagaagcct
agtgcctagc
cctccagcect
cggcgccaat
tggcggagga
atcaggcgga
cttctccctg
tgagtgggtc
cagattcacc
gagagccgag
actcgatatc
tcctccatgt
gcctaaggac
gtcccacgag
cgccaagacc
gaccgtgctg
ggccctgect
ccaggtttac
ctgcctggtc
gcctgagaac
gtacagcaag

cgtgatgcac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gaggccctgec acaaccacta cacccagaag tccctgagcc tgtctcctgg caaatgagcc

acgcgtaaca cgtgcatgcg agagatctga

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

<220>
<223>

<400>

77
498
PRT

Artificial Sequence

Brolucizumab fused to Fc

77

Met Val Leu

1

Gly

Ala

Ile

Lys

65

Arg

Ser

Leu

Val

Gly
145

Ala

Ser

His

50

Leu

Phe

Leu

Ala

Leu

130

Ser

Tyr

Val

35

Ser

Leu

Ser

Gln

Ser

115

Gly

Gly

Gln

Gly

20

Gly

Trp

Ile

Gly

Pro

100

Thr

Gly

Gly

Thr

Glu

Asp

Leu

Tyr

Ser

85

Asp

Asn

Gly

Gly

Gln

Ile

Arg

Ala

Leu

70

Gly

Asp

Gly

Gly

Gly
150

Val

Val

Val

Trp

55

Ala

Ser

Phe

Ala

Gly

135

Ser

Phe

Met

Ile

40

Tyr

Ser

Gly

Ala

Asn

120

Ser

Glu

Ile

Thr

25

Ile

Gln

Thr

Ala

Thr

105

Phe

Gly

Val

Ser

10

Gln

Thr

Gln

Leu

Glu

90

Tyr

Gly

Gly

Gln

Leu

Ser

Cys

Lys

Ala

75

Phe

Tyr

Gln

Gly

Leu
155

Leu

Pro

Gln

Pro

60

Ser

Thr

Cys

Gly

Gly

140

Val

Leu

Ser

Ala

45

Gly

Gly

Leu

Gln

Thr

125

Ser

Glu

Trp

Thr

30

Ser

Lys

Val

Thr

Asn

110

Lys

Gly

Ser

Ile

15

Leu

Glu

Ala

Pro

Ile

95

Val

Leu

Gly

Gly

Ser

Ser

Ile

Pro

Ser

80

Ser

Tyr

Thr

Gly

Gly
160

1500

1530



Gly

Gly

Pro

Pro

Asn

225

Asp

Gly

Lys

Pro

Ser

305

Asp

Asn

Val

Leu

Phe

Gly

Tyr

210

Ser

Thr

Leu

Thr

Ser

290

Arg

Pro

Ala

Val

Val

Ser

Lys

195

Tyr

Lys

Ala

Asp

His

275

Val

Thr

Glu

Lys

Ser
355

Gln

Leu

180

Gly

Ala

Asn

Val

Ile

260

Thr

Phe

Pro

Val

Thr

340

Val

Pro

165

Thr

Leu

Thr

Thr

Tyr

245

Trp

Cys

Leu

Glu

Lys

325

Lys

Leu

Gly

Asp

Glu

Trp

Leu

230

Tyr

Gly

Pro

Phe

Val

310

Phe

Pro

Thr

Gly

Tyr

Trp

Ala

215

Tyr

Cys

Gln

Pro

Pro

295

Thr

Asn

Arg

Val

Ser

Tyr

Val

200

Lys

Leu

Ala

Gly

Cys

280

Pro

Cys

Trp

Glu

Leu
360

Leu

Tyr

185

Gly

Gly

Gln

Gly

Thr

265

Pro

Lys

Val

Tyr

Glu

345

His

Arg

170

Met

Phe

Arg

Met

Gly

250

Leu

Ala

Pro

Val

Val

330

Gln

Gln

Leu

Thr

Ile

Phe

Asn

235

Asp

Val

Pro

Lys

Val

315

Asp

Tyr

Asp

Ser

Trp

Asp

Thr

220

Ser

His

Thr

Glu

Asp

300

Asp

Gly

Asn

Trp

Cys

Val

Pro

205

Ile

Leu

Asn

Val

Leu

285

Thr

Val

Val

Ser

Leu
365

Thr

Arg

190

Asp

Ser

Arg

Ser

Ser

270

Leu

Leu

Ser

Glu

Thr

350

Asn

Ala

175

Gln

Asp

Arg

Ala

Gly

255

Ser

Gly

Met

His

Val

335

Tyr

Gly

Ser

Ala

Asp

Asp

Glu

240

Trp

Asp

Gly

Ile

Glu

320

His

Arg

Lys



Glu

Lys

385

Thr

Thr

Glu

Leu

Lys

465

Glu

Gly

Tyr

370

Thr

Leu

Cys

Ser

Asp

450

Ser

Ala

Lys

Lys

Ile

Pro

Leu

Asn

435

Ser

Arg

Leu

Ser

Pro

Val

420

Gly

Asp

Trp

His

Lys

Lys

Ser

405

Lys

Gln

Gly

Gln

Asn
485

Val

Ala

390

Arg

Gly

Pro

Ser

Gln

470

His

Ser

375

Lys

Asp

Phe

Glu

Phe

455

Gly

Tyr

Asn

Gly

Glu

Tyr

Asn

440

Phe

Asn

Thr

Lys

Gln

Leu

Pro

425

Asn

Leu

Val

Gln

Ala

Pro

Thr

410

Ser

Tyr

Tyr

Phe

Lys
490

Leu

Arg

395

Lys

Asp

Lys

Ser

Ser

475

Ser

Pro

380

Glu

Asn

Ile

Thr

Lys

460

Cys

Leu

Ala

Pro

Gln

Ala

Thr

445

Leu

Ser

Ser

Pro

Gln

Val

Val

430

Pro

Thr

Val

Leu

Ile

Val

Ser

415

Glu

Pro

Val

Met

Ser
495

Glu

Tyr

400

Leu

Trp

Val

Asp

His

480

Pro



