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<21e> 1
<211> 2211
<212> DNA

<213> Artificial Sequence

<220>

<223> AAV1 - Capsid Nucleotide Sequence (AF063497.1)

<400> 1
atggctgeceg

gagtggtggsg
gacggeeggg
aagggeggagce
cagcagctca
caggagcgtc
gccaagaagc
ggaaagaaac
aagacaggcc
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaacaaca
gtcaaggagg
gttcaagtct
ggctgcctcc
ctcaacaatg
tctcagatgc
ttccacagca

caatacctgt

atggttatct
acttgaaacc
gtctggtgct
ccgtcaacgc
aagcgggtga
tgcaagaaga
gggttctcga
gtccggtaga
agcagcccgc
atccacaacc
cttcaggcegg
cctcaggaaa
cccgcacctg
caacggggsec
atttcaacag
attggggatt
tcacgacgaa
tctcggactc
ctccgttccc
gcagccaagc
tgagaacggg
gctacgcgca

attacctgaa

tccagattgg
tggagccccg
tcctggctac
ggcggacgcea
caatccgtac
tacgtctttt
acctctcggt
gcagtcgcca
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggeccttgecc
cagcaacgac
attccactgc
ccggcccaag
tgatggcgtc
ggagtaccag
ggcggacgtg
cgtgggacgt
caacaacttt
cagccagagc

cagaactcaa

ctcgaggaca
aagcccaaag
aagtacctcg
gcggecectceg
ctgcggtata
gggggcaacc
ctggttgagg
caagagccag
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctacaata
aaccactact
cacttttcac
agactcaact
acaaccatcg
cttccgtacg
ttcatgattc
tcatcctttt
accttcagct

ctggaccggc

aatcagtccg

acctctctga
ccaaccagca
gacccttcaa
agcacgacaa
accacgccga
tcgggcegagce
aaggcgctaa
actcctcctc
gtcagactgg
ccceccgetge
ataacgaagg
ggctgggcga
accacctcta
tcggctacag
cacgtgactg
tcaaactctt
ctaataacct
tcctcggcetc
cgcaatacgg
actgcctgga
acacctttga
tgatgaatcc

gaagtgccca

gggcattcgc
aaagcaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
gggcatcggc
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcagcgactc
caacatccaa
taccagcacg
tgcgcaccag
ctacctgacg
atatttccct
ggaagtgcct
tctcatcgac

aaacaaggac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1/49



ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acagacgaag
gcagtcaatt
gcattacctg
aaaattcctc
aagaacccgc
gagttttcag
gtggaaattg
tacacatcca
tatactgagc
<210> 2

211> 736
<212> PRT

gccgtgggtc
atcggcagca
ctggtgcttc
tggcctcaca
gaaaagagag
aggaaattaa
tccagagcag
gcatggtgtg
acacagatgg
ctcctcagat
ctacaaagtt
aatgggagct
attatgcaaa

ctecgecccat

tccagctggc
gecgegtttct
aaaatataac
caaagacgac
cgccggagct
agccactaac
cagcacagac
gcaagataga
acactttcac
cctcatcaaa
tgcttcattc
gcagaaagaa
atctgccaac

tggcacccgt

<213> Artificial Sequence

<220>

atgtctgttc
aaaacaaaaa
ctcaatgggc
gaagacaagt
tcaaacactg
cctgtggcca
cctgecgaccg
gacgtgtacc
ccgtctectce
aacacgcctg
atcacccaat
aacagcaagc
gttgatttta

taccttaccc

<223> AAV1 - Capsid Protein Sequence

<400> 2
Met Ala Ala
1

Glu Gly Ile

Lys Ala Asn
35

Gly Tyr Lys
50

Val Asn Ala
65

Gln Gln Leu

Asp Ala Glu

Asn Leu Gly
115

Asp Gly Tyr Leu Pro

Arg Glu Trp Trp Asp

20

Gln Gln Lys Gln Asp

40

Tyr Leu Gly Pro Phe

55

Ala Asp Ala Ala Ala

70

Lys Ala Gly Asp Asn

85

Phe Gln Glu Arg Leu

100

Arg Ala Val Phe Gln

120

Asp Trp Leu
10

Leu Lys Pro
25

Asp Gly Arg

Asn Gly Leu

Leu Glu His
75

Pro Tyr Leu
920

Gln Glu Asp
105

Ala Lys Lys

agcccaaaaa
cagacaacaa
gtgaatccat
tctttcccat
cattggacaa
ccgaaagatt
gagatgtgca
tgcagggtcc
ttatgggcgg
ttcctgcgaa
actccacagg
gctggaatcc
ctgtggacaa

gtcccctgta

Glu Asp Asn

Gly Ala Pro
30

Gly Leu Val
45

Asp Lys Gly
60

Asp Lys Ala

Arg Tyr Asn

Thr Ser Phe
110

Arg Val Leu
125

ctggctacct
caacagcaat
catcaaccct
gagcggtgtc
tgtcatgatt
tgggaccgtg
tgctatggga
catttgggcc
ctttggactc
tcctceggeg
acaagtgagt
cgaagtgcag
caatggactt

a

Leu Ser
15

Lys Pro

Leu Pro

Glu Pro

Tyr Asp

80

His Ala
95

Gly Gly

Glu Pro

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2211
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Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

Tyr

Asp

Ser
385

Gly

130

Val

Thr

Asp

Thr

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Val

Val

370

Gln

Leu

Glu

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Ser

Leu

355

Phe

Ala

Val

Gln

Gln

Glu

180

Ala

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Thr

340

Gly

Met

Val

Glu

Ser

Gln

165

Ser

Ala

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr

325

Val

Ser

Ile

Gly

Glu

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Gln

Ala

Pro

Arg
390

Gly

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Arg

Asn

Val

His

Gln

375

Ser

Ala

Glu

Lys

Asp

Pro

200

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Phe

Gln

360

Tyr

Ser

Lys

Pro

Lys

Pro

185

Thr

Gly

Thr

Leu

Thr

265

Gly

Trp

Asn

Gly

Ser

345

Gly

Gly

Phe

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val

330

Asp

Cys

Tyr

Tyr

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Ser

Leu

Leu

Cys
395

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Ser

Asp

Leu

300

Leu

Thr

Glu

Pro

Thr

380

Leu

Gly

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

365

Leu

Glu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Asn

Tyr

Lys

Ile

Gln

175

Pro

Gly

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Asn

Phe

Arg

Gly

160

Thr

Pro

Gly

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro

Ala

Gly

Pro
400
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Ser

Glu

Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Phe

Thr

Asp

Thr

625

Lys

Asn

Gln

Glu

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Gly

Arg

610

Asp

Asn

Pro

Met

Val

Met

435

Asn

Ser

Cys

Ser

Glu

515

Glu

Ser

Glu

Thr

Asp

595

Asp

Gly

Pro

Pro

Leu

Pro

420

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Val

580

Val

Val

His

Pro

Ala
660

Arg

405

Phe

Pro

Ser

Ala

Arg

485

Phe

Ile

Lys

Gly

Glu

565

Ala

His

Tyr

Phe

Pro

645

Glu

Thr

His

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

Val

Ala

Leu

His

630

Gln

Phe

Gly

Ser

Ile

Ser

455

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

Asn

Met

Gln

615

Pro

Ile

Ser

Asn

Ser

Asp

440

Ala

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Phe

Gly

600

Gly

Ser

Leu

Ala

Asn

Tyr

425

Gln

Gln

Val

Val

Gly

505

Gly

Met

Thr

Thr

Gln

585

Ala

Pro

Pro

Ile

Thr
665

Phe

410

Ala

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Thr

His

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Phe

Ser

Tyr

Asp

460

Lys

Thr

Lys

Met

Val

540

Asp

Val

Ser

Gly

Ala

620

Gly

Thr

Ala

Ser

Gln

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Tyr

Ser

430

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Asp

590

Val

Ile

Phe

Val

Phe
670

Thr

415

Leu

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Phe

Asp

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg

Ala

Gln

His

Leu

640

Ala

Thr
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Gln Tyr Ser Thr Gly Gln Val Ser

675

680

Lys Glu Asn Ser Lys Arg Trp Asn

690

695

Tyr Ala Lys Ser Ala Asn Val Asp
710

705

Tyr Thr Glu Pro Arg Pro Ile Gly

<210> 3

<211> 2208
<212> DNA
<213>

<400> 3
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggeggsgcec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctceccgc
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt

cagttttctc

725

atggttatct
agctcaaacc
gtcttgtget
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgc
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag

aggccggagc

adeno-associated virus 2

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacaaacact

gagtgacatt

Val Glu Ile

Pro Glu Val

Phe Thr Val
715

Thr Arg Tyr
730

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggecectceg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca

ccaagtggaa

cgggaccagt

Glu Trp Glu Leu Gln

685

Gln Tyr Thr Ser Asn

700

Asp Asn Asn Gly Leu

720

Leu Thr Arg Pro Leu

ctctctctga
ccgcagagcg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg

ccccctetgg

ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctceggc
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca

ctaggaactg

735

aggaataaga
gcataaggac
cggactcgac
agcctacgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggg
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
gtcaaggctt

gcttcctgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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ccctgttacc
tcgtggactg
ccggccatgg
atctttggga
gacgaagagg
accaacctcc
cttccaggca
attccacaca
caccctcctc
ttcagtgcgg
gagatcgagt
acttccaact
tcagagcctc
<210> 4

<211> 735
<212> PRT
<213>
<400> 4

Met Ala Ala

1

Glu Gly Ile

Lys Pro Ala
35

Gly Tyr Lys
50

Val Asn Glu
65

Arg Gln Leu

Asp Ala Glu

Asn Leu Gly
115

Leu Gly Leu
130

gccagcagceg
gagctaccaa
caagccacaa
agcaaggctc
aaatcaggac
agagaggcaa
tggtctggca
cggacggaca
cacagattct
caaagtttgc
gggagctgca
acaacaagtc

gccccattgg

agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca
aaccaatccc
cagacaagca
ggacagagat
ttttcacccc
catcaagaac
ttccttcatc
gaaggaaaac
tgttaatgtg

caccagatac

adeno-associated virus 2

Asp Gly Tyr Leu Pro

Arg Gln Trp Trp Lys

20

Glu Arg His Lys Asp

40

Tyr Leu Gly Pro Phe

55

Ala Asp Ala Ala Ala

70

Asp Ser Gly Asp Asn

85

Phe Gln Glu Arg Leu

100

Arg Ala Val Phe Gln

120

Val Glu Glu Pro Val

135

acatctgcgg
aatggcagag
gaaaagtttt
aatgtggaca
gtggctacgg
gctaccgcag
gtgtaccttc
tctcccctca
accccggtac
acacagtact
agcaaacgct
gactttactg

ctgactcgta

Asp Trp Leu
10

Leu Lys Pro
25

Asp Ser Arg

Asn Gly Leu

Leu Glu His
75

Pro Tyr Leu
90

Lys Glu Asp
105

Ala Lys Lys

Lys Thr Ala

ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg
atgtcaacac
aggggcccat

tgggtggatt

ctgcgaatcc
ccacgggaca
ggaatcccga
tggacactaa

atctgtaa

Glu Asp Thr

Gly Pro Pro
30

Gly Leu Val
45

Asp Lys Gly
60

Asp Lys Ala

Lys Tyr Asn

Thr Ser Phe
110

Arg Val Leu
125

Pro Gly Lys
140

cagtgaatac

gaatccgggc

cggggttctc
catgattaca
ttctgtatct

acaaggcgtt

ctgggcaaag

cggacttaaa

ttcgaccacc

ggtcagcegtg
aattcagtac

tggcgtgtat

Leu Ser
15

Pro Pro

Leu Pro

Glu Pro

Tyr Asp

80

His Ala

95

Gly Gly

Glu Pro

Lys Arg

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2208
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Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr
405

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr
410

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe
415

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu
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Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Arg

Asp

625

His

Pro

Tyr

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Asp

610

Gly

Pro

Ser

Ser

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

595

Val

His

Pro

Thr

Thr
675

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Tyr

Phe

Pro

Thr

660

Gly

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Thr

Leu

His

Gln

645

Phe

Gln

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Gln

Gln

Pro

630

Ile

Ser

Val

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Gly

615

Ser

Leu

Ala

Ser

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Val

600

Pro

Pro

Ile

Ala

Val
680

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Leu

Ile

Leu

Lys

Lys

665

Glu

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Pro

Trp

Met

Asn

650

Phe

Ile

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Gly

Ala

Gly

635

Thr

Ala

Glu

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Arg

Met

Lys

620

Gly

Pro

Ser

Trp

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Gln

Val

605

Ile

Phe

Val

Phe

Glu
685

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Trp

Pro

Gly

Pro

Ile

670

Leu

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Gln

His

Leu

Ala

655

Thr

Gln

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Asp

Thr

Lys

640

Asn

Gln

Lys
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Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln

690

695

Asn Lys Ser Val Asn Val Asp Phe Thr Val Asp
710

705

715

Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu

<210> 5
<211> 2211
<212> DNA

725

<213> adeno-associated virus 3

<400> 5
atggctgctg

gagtggtggs
aaccgtcggg
aaaggagagc
cagcagctca
caggagcgtc
gccaaaaaga
ggaaagaagg
aaatcgggca
tcagtcccag
aatacaatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
agaggggtca
caagtgttta
tgtctcccgce
aacaacggaa
cagatgctaa
cacagcagct
tatctgtact
ctgcttttta
gggccctget

tttccttgga

acggttatct
ctctgaaacc
gtcttgtgct
cggtcaacga
aggccggtga
ttcaagaaga
ggatccttga
gggctgtaga
aacagcctgc
accctcaacc
cttcaggcegg
cctcaggaaa
ccagaacctg
caggagcttc
ttaacagatt
ggggattccg
cgcagaacga
cggactcgga
cgtttccagc
gtcaagcggt
ggactggaaa
acgctcacag
acctgaacag

gccaggcectgg

accggcaaca

cagcggccag

tccagattgg
tggagtccct
tccgggttac
ggcggacgcg
caacccgtac
tacgtctttt
gcctettggt
tcagtctcct
cagaaaaaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccctgecc
aaacgacaac
ccactgccac
gcccaagaaa
tggcacgacg
gtatcagctc
ggacgtcttc
gggacgctca
taacttccaa
ccagagtttg
aacgcaagga
gcctcagtct
gagactttca

caaatatcat

730

ctcgaggaca
caacccaaag
aaatacctcg
gcagccctcg

ctcaagtaca

gggggcaacc
ctggttgagg
caggaaccgg
ctaaatttcg
ccaccagcag
atggcagaca
gattcccaat
acttacaaca
cactactttg
ttctcaccac
ctcagcttca
actattgcca
ccgtacgtgc
atggtccctc
tccttttact
ttcagctata
gatcgcttga
acaacctctg
atgtctttgc
aagactgcta

ctcaatggcc

Tyr Thr Ser Asn Tyr

700

Thr Asn Gly Val Tyr

720

Thr Arg Asn Leu

acctttctga
cgaaccaaca
gacccggtaa
aacacgacaa
accacgccga
ttggcagagc
aagcagctaa
actcatcatc
gtcagactgg

cccccCacaag

ataacgaggg
ggctgggcga
accatctcta
gctacagcac
gtgactggca
agctcttcaa
ataaccttac
tcgggtceggc
agtatggata
gcctggagta
ccttcgagga
tgaatcctct
gaacaaccaa
aggccagaaa
acgacaacaa

gcgactcgct

735

aggcattcgt
acaccaggac
cggactcgac
agcttacgac
cgccgagttt
agtcttccag
aacggctcct
tggtgttggc
agactcagag
tttgggatct
tgccgatgga
cagagtcatc
caagcaaatc
cccttggggsg
gcgactcatt
catccaagtt
cagcacggtt
gcaccaaggc
cctcaccctg
cttcccttcg
tgtacctttt
tattgatcag
ccaatcacgg
ttggctacct
caacagtaac

ggtgaatcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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ggaccagcta
ctaatatttg
acggatgaag
gcaaataact
gccttacctg
aagattcctc
aaacatccgc
actttcagcc
gtggaaattg
tacacttcca
tatagtgaac
<210> 6

<211> 736
<212> PRT
<213>
<400> 6

Met Ala Ala

1

Glu Gly Ile

Lys Ala Asn
35

Gly Tyr Lys
50

Val Asn Glu
65

Gln Gln Leu

Asp Ala Glu

Asn Leu Gly
115

Leu Gly Leu
130

Ala Val Asp
145

tggccagtca
gcaaagaagg
aagagattcg
tgcagagctc
gcatggtgtg
acacggatgg
ctcctcaaat
cggccaagtt
agtgggagct
actacaacaa

ctcgccctat

caaggacgat
gacaacggca
taccaccaat
aaatacagct
gcaagatcgt
acactttcat
catgatcaaa
tgcttcattt
acagaaagaa

gtctgttaat

tggaacccgg

adeno-associated virus 3

Asp Gly Tyr Leu Pro

Arg Glu Trp Trp Ala

20

Gln Gln His Gln Asp

40

Tyr Leu Gly Pro Gly

55

Ala Asp Ala Ala Ala

70

Lys Ala Gly Asp Asn

85

Phe Gln Glu Arg Leu

100

Arg Ala Val Phe Gln

120

Val Glu Glu Ala Ala

135

Gln Ser Pro Gln Glu
150

gaagaaaaat
agtaacgcag
cctgtggcaa
cccacgactg
gacgtgtacc
ccttctectc
aatactccgg
atcactcagt
aacagcaaac
gtggacttta

tatctcacac

Asp Trp Leu

Leu Lys Pro
25

Asn Arg Arg

Asn Gly Leu

Leu Glu His
75

Pro Tyr Leu
90

Gln Glu Asp
105

Ala Lys Lys

Lys Thr Ala

Pro Asp Ser
155

ttttccctat
aattagataa
cagagcagta
gaactgtcaa
ttcaaggacc
tgatgggagg
taccggcaaa
actccactgg
gttggaatcc
ctgtagacac

gaaacttgtg

Glu Asp Asn

Gly Val Pro
30

Gly Leu Val
45

Asp Lys Gly
60

Asp Lys Ala

Lys Tyr Asn

Thr Ser Phe
110

Arg Ile Leu
125

Pro Gly Lys
140

Ser Ser Gly

gcacggcaat
tgtaatgatt
tggaactgtg
tcatcagggg
tatctgggca
ctttggactg
tcctccgacg
acaggtcagc
agagattcag
taatggtgtt

a

Leu Ser
15

Gln Pro

Leu Pro

Glu Pro

Tyr Asp
80

His Ala

95

Gly Gly

Glu Pro

Lys Gly

Val Gly
160

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2211
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Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Arg

Thr

Val

Val

Gln

385

Gln

Asp

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Gly

Ser

Leu

Phe

370

Ala

Met

Val

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Lys

Glu

180

Thr

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe
420

Gln

165

Ser

Ser

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Lys

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Arg

Asp

Ser

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Ser

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Lys

Pro

185

Asn

Gly

Gln

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala
425

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Gln

410

His

Leu

Pro

Met

Asp

Leu

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Phe

Gly

Ser

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu
430

Gln
175

Pro

Gly

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg
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Leu

Gln

Gln

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Tyr

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Met

Gly

450

Ala

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Gly

Arg

610

Asp

His

Pro

Tyr

Glu
690

Asn

435

Thr

Gly

Cys

Ser

Asp

515

Glu

Gly

Glu

Thr

Thr

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Pro

Thr

Pro

Tyr

Asn

500

Ser

Glu

Thr

Glu

Val

580

Val

Val

His

Pro

Thr

660

Thr

Ser

Leu

Ser

Gln

Arg

485

Phe

Leu

Lys

Thr

Glu

565

Ala

Asn

Tyr

Phe

Pro

645

Thr

Gly

Lys

Ile

Gly

Ser

470

Gln

Pro

Val

Phe

Ala

550

Ile

Asn

His

Leu

His

630

Gln

Phe

Gln

Arg

Asp

Thr

455

Met

Gln

Trp

Asn

Phe

535

Ser

Arg

Asn

Gln

Gln

615

Pro

Ile

Ser

Val

Trp
695

Gln

440

Thr

Ser

Arg

Thr

Pro

520

Pro

Asn

Thr

Leu

Gly

600

Gly

Ser

Met

Pro

Ser

680

Asn

Tyr

Asn

Leu

Leu

Ala

505

Gly

Met

Ala

Thr

Gln

585

Ala

Pro

Pro

Ile

Ala

665

Val

Pro

Leu

Gln

Gln

Ser

490

Ala

Pro

His

Glu

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Tyr

Ser

Ala

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Ile

Tyr

Arg

460

Arg

Thr

Lys

Met

Asn

540

Asp

Val

Asn

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln
700

Leu

445

Leu

Asn

Ala

Tyr

Ala

525

Leu

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Asn

Leu

Trp

Asn

His

510

Ser

Ile

Val

Thr

Ala

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Arg

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Thr

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Gln

Thr

Gln

His

Leu

640

Ala

Thr

Gln

Asn
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Tyr Asn Lys Ser Val Asn Val Asp Phe Thr Val Asp Thr Asn Gly Val
710

705

715

720

Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu

216> 7

<211> 2205
<212> DNA
<213>

<400> 7
atgactgacg

tggtgggcgc
gctecggggtc

ggggaacccg

cagctcaagg
cagcggcttc
2aaaagaggg
aagaagagac
aaaggcaagc
ggaccccctg
gctggeggag
gattggcatt
tgggtcttgc
aacacctaca
cacttctcac
gccatgeggg
acaacggtgg
ctgccgtacg
tttatggtgc
actgacagaa
aacaactttg
agccagagcc
tcgaccacca
cggcctacca
cagggcttct
ctcatcaaat

cctccaatgg

gcggggccta

725

gttaccttcc
tgcaacctgg
ttgtgcttcc
tcaacgcagc
ccggtgacaa
agggcgacac
ttcttgaacc
cgttgattga
agccggctaa
agggatcaac
ctgcagtcga
gcgattccac
ccacctacaa
acggattctc
cacgtgactg
tcaaaatctt
ctaataacct
tgatggatgc
cccagtacgg
atgccttcta
aaattacgta
tggaccggct
ccggaaccac
acttttccaa
caaagactgc
acgagacgca
ccacggctgg

aacagaacgg

adeno-associated virus 4

agattggcta
agcccctaaa
gggttacaaa
ggacgcggca
cccctacctc
atcgtttggg
tcttggtctg
atccccccag
aaagaagctc
ttccggagcc
gggcggacaa
ctggtctgag
caaccacctc
caccccctgg
gcagcgactc
caacatccag
taccagcacg
gggtcaagag
ctactgtgga
ctgcctggag
cagttttgag
gatgaaccct
cctgaatgcc
ctttaaaaag
caatcaaaac
cagcactctg
acctgcggac

caacacggcc

730

gaggacaacc
cccaaggcaa
tacctcggac
gccctcgagce
aagtacaacc
ggcaacctcg
gttgagcaag
cagcccgact
gttttcgaag
atgtctgatg
ggtgccgatg
ggccacgtca
tacaagcgac
ggatactttg
atcaacaaca
gtcaaggagg
gttcagatct
ggcagcctgce
ctggtgaccg
tactttcctt
aaggtgcctt
ctcatcgacc
gggactgcca
aactggctgc
tacaagatcc
gacggaagat
agcaagttca

accgtacccg

tctctgaagg
atcaacaaca
ccggcaacgg
acgacaaggc
acgccgacgc
gcagagcagt
cgggtgagac
cctccacggg
acgaaactgg
acagtgagat
gagtgggtaa
cgaccaccag
tcggagagag
acttcaaccg
actggggcat
tcacgacgtc
ttgcggactc
ctccttttcc
gcaacacttc
cgcagatgct
tccactcgat
agtacctgtg
ccaccaactt
ccgggecttc
ctgccaccgg
ggagtgccct
gcaacagcca

ggactctgat

735

cgttcgagag
tcaggacaac
actcgacaag
ctacgaccag
ggagttccag
cttccaggcc
ggctcctgga
tatcggcaaa
agcaggcgac
gcgtgcagca
tgcctcgggt
caccagaacc
cctgcagtcc
cttccactgc
gcgacccaaa
gaacggcgag
gtcgtacgaa
caacgacgtc
gcagcaacag
gcggactggce
gtacgcgcac
gggactgcaa
taccaagctg
aatcaagcag
gtcagacagt
gacccccgga
gctcatcttt

cttcacctct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680
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gaggaggagc
ggtgaccaga
cctggaatgg
cctcataccg
ccgcctcectce
agctctactc
attgactggg

tccaactacg

gagcctaggg

<210> 8
<211> 734
<212> PRT
<213>
<400> 8
Met Thr Asp
1

Gly Vval Arg

Ala Asn Gln
35

Tyr Lys Tyr
50

Asn Ala Ala
65

Gln Leu Lys

Ala Glu Phe

Leu Gly Arg
115

Gly Leu Val
130

Leu Ile Glu
145

Lys Gly Lys

tggcagccac
gcaacagcaa
tctggcaaaa
atggacactt
aaatttttat
cggtaaactc
agatccagaa
gacagcaaaa

ctatcggtac

caacgccacc
cctgccgacc
cagagacatt
tcacccctca
caagaacacc
cttcattact
ggagcggtcc
ctctctgttg

ccgctacctc

adeno-associated virus 4

Gly Tyr Leu Pro Asp

Glu Trp Trp Ala Leu

20

Gln His Gln Asp Asn

40

Leu Gly Pro Gly Asn

55

Asp Ala Ala Ala Leu

70

Ala Gly Asp Asn Pro

85

Gln Gln Arg Leu Gln

100

Ala Val Phe Gln Ala

120

Glu Gln Ala Gly Glu

135

Ser Pro Gln Gln Pro
150

Gln Pro Ala Lys Lys

165

gatacggaca
gtggacagac
tactaccagg
ccgctgattg
ccggtacctg
cagtacagca
aaacgctgga
tgggctcccg

acccaccacc

Trp Leu Glu
10

Gln Pro Gly
25

Ala Arg Gly

Gly Leu Asp

Glu His Asp
75

Tyr Leu Lys
90

Gly Asp Thr
105

Lys Lys Arg

Thr Ala Pro

Asp Ser Ser
155

Lys Leu Val
170

tgtggggcaa

tgacagcctt

gtcccatttg

gtgggtttgg

cgaatcctgc
ctggccaggt

accccgaggt

atgcggetgg

tgtaa

Asp Asn Leu

Ala Pro Lys

Leu Val Leu
45

Lys Gly Glu
60

Lys Ala Tyr

Tyr Asn His

Ser Phe Gly
110

Val Leu Glu
125

Gly Lys Lys
140

Thr Gly Ile

Phe Glu Asp

cctacctggc
gggagccgtg
ggccaagatt
gctgaaacac

aacgaccttc

gtcggtgcag
ccagtttacc

gaaatacact

Ser Glu
15

Pro Lys

Pro Gly

Pro Val

Asp Gln
80

Ala Asp
95

Gly Asn

Pro Leu

Arg Pro

Gly Lys

160

Glu Thr
175

1740

1800

1860

1920

1980

2040

2100

2160

2205
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Gly

Asp

Gly

Asp

225

Trp

Ser

Phe

Arg

Lys

305

Thr

Ser

Leu

Cys

Ala

385

Asn

Met

Asp

Ala

Asp

Gln

210

Ser

Val

Leu

Asp

Leu

290

Ile

Thr

Ser

Pro

Gly

370

Phe

Asn

Tyr

Gln

Gly

Ser

195

Gly

Thr

Leu

Gln

Phe

275

Ile

Phe

Val

Tyr

Pro

355

Leu

Tyr

Phe

Ala

Tyr
435

Asp

180

Glu

Ala

Trp

Pro

Ser

260

Asn

Asn

Asn

Ala

Glu

340

Phe

Val

Cys

Glu

His

420

Leu

Gly

Met

Asp

Ser

Thr

245

Asn

Arg

Asn

Ile

Asn

325

Leu

Pro

Thr

Leu

Ile

405

Ser

Trp

Pro

Arg

Gly

Glu

230

Tyr

Thr

Phe

Asn

Gln

310

Asn

Pro

Asn

Gly

Glu

390

Thr

Gln

Gly

Pro

Ala

Val

215

Gly

Asn

Tyr

His

Trp

295

Val

Leu

Tyr

Asp

Asn

375

Tyr

Tyr

Ser

Leu

Glu

Ala

200

Gly

His

Asn

Asn

Cys

280

Gly

Lys

Thr

Val

Val

360

Thr

Phe

Ser

Leu

Gln
440

Gly

185

Ala

Asn

Val

His

Gly

265

His

Met

Glu

Ser

Met

345

Phe

Ser

Pro

Phe

Asp

425

Ser

Ser

Gly

Ala

Thr

Leu

250

Phe

Phe

Arg

Val

Thr

330

Asp

Met

Gln

Ser

Glu

410

Arg

Thr

Thr

Gly

Ser

Thr

235

Tyr

Ser

Ser

Pro

Thr

315

Val

Ala

Val

Gln

Gln

395

Lys

Leu

Thr

Ser

Ala

Gly

220

Thr

Lys

Thr

Pro

Lys

300

Thr

Gln

Gly

Pro

Gln

380

Met

Val

Met

Thr

Gly

Ala

205

Asp

Ser

Arg

Pro

Arg

285

Ala

Ser

Ile

Gln

Gln

365

Thr

Leu

Pro

Asn

Gly
445

Ala

190

Val

Trp

Thr

Leu

Trp

270

Asp

Met

Asn

Phe

Glu

350

Tyr

Asp

Arg

Phe

Pro

430

Thr

Met

Glu

His

Arg

Gly

255

Gly

Trp

Arg

Gly

Ala

335

Gly

Gly

Arg

Thr

His

415

Leu

Thr

Ser

Gly

Cys

Thr

240

Glu

Tyr

Gln

Val

Glu

320

Asp

Ser

Tyr

Asn

Gly

400

Ser

Ile

Leu
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Asn

Phe

465

Gln

Gly

Arg

Ala

Gln

545

Glu

Asn

Arg

Asp

Gly

625

Pro

Ala

Ser

Arg

Gln
705

Ala

450

Ser

Gly

Ser

Trp

Asp

530

Asn

Glu

Leu

Leu

Ile

610

His

Pro

Thr

Thr

Ser

690

Gln

Gly

Asn

Phe

Asp

Ser

515

Ser

Gly

Glu

Pro

Thr

595

Tyr

Phe

Pro

Thr

Gly

675

Lys

Asn

Thr

Phe

Ser

Ser

500

Ala

Lys

Asn

Leu

Gly

580

Ala

Tyr

His

Gln

Phe

660

Gln

Arg

Ser

Ala

Lys

Lys

485

Leu

Leu

Phe

Thr

Ala

565

Gly

Leu

Gln

Pro

Ile

645

Ser

Val

Trp

Leu

Thr

Lys

470

Thr

Ile

Thr

Ser

Ala

550

Ala

Asp

Gly

Gly

Ser

630

Phe

Ser

Ser

Asn

Leu
710

Thr

455

Asn

Ala

Lys

Pro

Asn

535

Thr

Thr

Gln

Ala

Pro

615

Pro

Ile

Thr

Val

Pro

695

Trp

Asn

Trp

Asn

Tyr

Gly

520

Ser

Val

Asn

Ser

Val

600

Ile

Leu

Lys

Pro

Gln

680

Glu

Ala

Phe

Leu

Gln

Glu

505

Pro

Gln

Pro

Ala

Asn

585

Pro

Trp

Ile

Asn

Val

665

Ile

Val

Pro

Thr

Pro

Asn

490

Thr

Pro

Leu

Gly

Thr

570

Ser

Gly

Ala

Gly

Thr

650

Asn

Asp

Gln

Asp

Lys

Gly

475

Tyr

His

Met

Ile

Thr

555

Asp

Asn

Met

Lys

Gly

635

Pro

Ser

Trp

Phe

Ala
715

Leu

460

Pro

Lys

Ser

Ala

Phe

540

Leu

Thr

Leu

Val

Ile

620

Phe

Val

Phe

Glu

Thr

700

Ala

Arg

Ser

Ile

Thr

Thr

525

Ala

Ile

Asp

Pro

Trp

605

Pro

Gly

Pro

Ile

Ile

685

Ser

Gly

Pro

Ile

Pro

Leu

510

Ala

Gly

Phe

Met

Thr

590

Gln

His

Leu

Ala

Thr

670

Gln

Asn

Lys

Thr

Lys

Ala

495

Asp

Pro

Thr

Trp

575

Val

Asn

Thr

Lys

Asn

655

Gln

Lys

Tyr

Tyr

Asn

Gln

480

Thr

Gly

Pro

Lys

Ser

560

Gly

Asp

Arg

Asp

His

640

Pro

Tyr

Glu

Gly

Thr
720
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Glu Pro Arg Ala Ile Gly Thr Arg Tyr Leu Thr His His Leu

<210> 9
<211> 2175
<212> DNA

725

<213> Artificial Sequence

<220>

730

<223> AAV5 - Capsid Nucleotide Sequence (AF@85716.1)

<400> 9
atgtcttttg

tttttgggcc
gceccgtggtc
ggagagcctg
cagcttgagg
gagaagctcg
aagaaaaggg
ggaaagcgga
aagccttcca
ccagcccaac
ttgggcgaca
gattccacgt
agctacaaca
aacgcctact
cactggagcc
tccctcagag
accaccatcg
ctgccctacg
tttacgctgc
gagaggagca
aactttgagt
cagaacctgt
acaaataaca
tacaaaaact
gtcaaccgcg
agttaccagg
tatgccctgg

acgtacctcg

ttgatcaccc
ttgaagcggg
ttgtgectgcc
tcaacagggc
cgggagacaa
ccgacgacac
ttctcgaacc
tagacgacca
cctcgtcaga
cagcctcaag
ataaccaagg
ggatggggga
accaccagta
ttggatacag
cccgagactg
tcaaaatctt
ccaacaacct
tcgtcggcaa
cgcagtacgg
gcttcttctg
ttacctacaa
tcaagctggc
ctggcggagt
ggttcccggg
ccagtgtcag
tgcccccgcea
agaacactat

agggcaacat

tccagattgg
cccaccgaaa
tggttataac
agacgaggtc
cccctacctc
atccttcggg
ttttggectg
ctttccaaaa
cgccgaagct
tttgggagct
tgccgatgga
cagagtcgtc
ccgagagatc
caccccctgg
gcaaagactc
caacattcaa
cacctccacc
cgggaccgag
ttacgcgacg
cctagagtac
ctttgaggag
caacccgctg
ccagttcaac
gcccatgggc
cgccttcgcec
gccgaacggce
gatcttcaac

gctcatcacc

ttggaagaag
ccaaaaccca
tatctcggac
gcgegagagce
aagtacaacc
ggaaacctcg
gttgaagagg
agaaagaagg
ggacccagcg
gatacaatgt
gtgggcaatg
accaagtcca
aaaagcggct
gggtactttg
atcaacaact
gtcaaagagg
gtccaagtgt
ggatgcctgc
ctgaaccgcg
tttcccagca
gtgcccttcc
gtggaccagt
aagaacctgg
cgaacccagg
acgaccaata
atgaccaaca
agccagccgg

agcgagageg

ttggtgaagg
atcagcagca
ccggaaacgg
acgacatctc
acgcggacgc
gaaaggcagt
gtgctaagac
ctcggaccga
gatcccagca
ctgcgggagg
cctcgggaga
cccgaacctg
ccgtcgacgg
actttaaccg
actggggctt
tcacggtgca
ttacggacga
cggccttccc
acaacacaga
agatgctgag
actccagctt
acttgtaccg
ccgggagata
gctggaacct
ggatggagct
acctccaggg

cgaacccggg

agacgcagcc

tcttcgegag
tcaagatcaa
tctcgatcga
gtacaacgag
cgagtttcag
ctttcaggcc
ggcccctacc
agaggactcc
gctgcaaatc
tggcggccca
ttggcattgc
ggtgctgcecc
aagcaacgcc
cttccacagc
cagaccccgg
ggactccacc
cgactaccag
tccgcaggtc
aaatcccacc
aacgggcaac
cgctcccagt
cttcgtgagc
cgccaacacc
gggctceggg
cgagggcgcg
cagcaacacc

caccaccgcc

ggtgaaccgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

17149



gtggcgtaca
gcgaccggea
gtgtacctcc
tctccggeca
acgcctgtgc
cagtacagca
aagaggtgga
tttgccccgg
acccgacccc
<210> 10

<211> 724
<212> PRT

<213>

<220>
<223>

<400> 10
Met Ser Phe

1

Gly Leu Arg

Pro Asn Gln
35

Tyr Asn Tyr
50

Asn Arg Ala
65

Gln Leu Glu

Ala Glu Phe

Leu Gly Lys
115

Gly Leu Val
130

Asp Asp His
145

acgtcggegg
cgtacaacct
aaggacccat

tgggcggatt

ccggaaatat
ccgggcaggt
acccagagat
acagcaccgg

tttaa

gcagatggcc
ccaggaaatc
ctgggccaag
cggactcaaa
caccagcttc
caccgtggag
ccagtacaca

ggaatacaga

Artificial Sequence

Val Asp His Pro Pro

Glu Phe Leu Gly Leu

20

Gln His Gln Asp Gln

40

Leu Gly Pro Gly Asn

55

Asp Glu Val Ala Arg

70

Ala Gly Asp Asn Pro

85

Gln Glu Lys Leu Ala

100

Ala Val Phe Gln Ala

120

Glu Glu Gly Ala Lys

135

Phe Pro Lys Arg Lys
150

accaacaacc
gtgcccggcea
atcccagaga
cacccaccgc
tcggacgtgc
atggagtggg
aacaactaca

accaccagac

AAV5 - Capsid Protein Sequence

Asp Trp Leu
10

Glu Ala Gly
25

Ala Arg Gly

Gly Leu Asp

Glu His Asp

Tyr Leu Lys

90

Asp Asp Thr
105

Lys Lys Arg

Thr Ala Pro

Lys Ala Arg
155

agagctccac
gcgtgtggat
cggggecgcea
ccatgatgct
ccgtcagcag
agctcaagaa
acgaccccca

ctatcggaac

Glu Glu Vval

Pro Pro Lys
30

Leu Val Leu
45

Arg Gly Glu
60

Ile Ser Tyr

Tyr Asn His

Ser Phe Gly
110

Val Leu Glu
125

Thr Gly Lys
140

Thr Glu Glu

cactgccccc
ggagagggac
ctttcacccc
catcaagaac
cttcatcacc
ggaaaactcc
gtttgtggac

ccgatacctt

Gly Glu
15

Pro Lys

Pro Gly

Pro Val

Asn Glu

80

Ala Asp

95

Gly Asn

Pro Phe

Arg Ile

Asp Ser
160

1740

1800

1860

1920

1980

2040

2100

2160

2175
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Lys

Gln

Met

Asp

Met

225

Ser

Gly

Phe

Arg

Lys

305

Thr

Asp

Leu

Ala

Phe

385

Asn

Phe

Gln

Pro

Leu

Ser

Gly

210

Gly

Tyr

Ser

Asp

Leu

290

Ile

Thr

Asp

Pro

Thr

370

Phe

Phe

Ala

Tyr

Ser

Gln

Ala

195

Val

Asp

Asn

Asn

Phe

275

Ile

Phe

Ile

Tyr

Ala

355

Leu

Cys

Glu

Pro

Leu

Thr

Ile

180

Gly

Gly

Arg

Asn

Ala

260

Asn

Asn

Asn

Ala

Gln

340

Phe

Asn

Leu

Phe

Ser

420

Tyr

Ser

165

Pro

Gly

Asn

Val

His

245

Asn

Arg

Asn

Ile

Asn

325

Leu

Pro

Arg

Glu

Thr

405

Gln

Arg

Ser

Ala

Gly

Ala

Val

230

Gln

Ala

Phe

Tyr

Gln

310

Asn

Pro

Pro

Asp

Tyr

390

Tyr

Asn

Phe

Asp

Gln

Gly

Ser

215

Thr

Tyr

Tyr

His

Trp

295

Val

Leu

Tyr

Gln

Asn

375

Phe

Asn

Leu

Val

Ala

Pro

Pro

200

Gly

Lys

Arg

Phe

Ser

280

Gly

Lys

Thr

Val

Val

360

Thr

Pro

Phe

Phe

Ser

Glu

Ala

185

Leu

Asp

Ser

Glu

Gly

265

His

Phe

Glu

Ser

Val

345

Phe

Glu

Ser

Glu

Lys

425

Thr

Ala

170

Ser

Gly

Trp

Thr

Ile

250

Tyr

Trp

Arg

Val

Thr

330

Gly

Thr

Asn

Lys

Glu

410

Leu

Asn

Gly

Ser

Asp

His

Arg

235

Lys

Ser

Ser

Pro

Thr

315

Val

Asn

Leu

Pro

Met

395

Val

Ala

Asn

Pro

Leu

Asn

Cys

220

Thr

Ser

Thr

Pro

Arg

300

Val

Gln

Gly

Pro

Thr

380

Leu

Pro

Asn

Thr

Ser

Gly

Asn

205

Asp

Trp

Gly

Pro

Arg

285

Ser

Gln

Val

Thr

Gln

365

Glu

Arg

Phe

Pro

Gly

Gly

Ala

190

Gln

Ser

Val

Ser

Trp

270

Asp

Leu

Asp

Phe

Glu

350

Tyr

Arg

Thr

His

Leu

430

Gly

Ser

175

Asp

Gly

Thr

Leu

Val

255

Gly

Trp

Arg

Ser

Thr

335

Gly

Gly

Ser

Gly

Ser

415

Val

Val

Gln

Thr

Ala

Trp

Pro

240

Asp

Tyr

Gln

Val

Thr

320

Asp

Cys

Tyr

Ser

Asn

400

Ser

Asp

Gln
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Phe

Phe

465

Val

Leu

Asn

Phe

Gly

545

Val

Thr

Gly

Ala

Gly

625

Thr

Ser

Trp

Tyr

Ser
705

Asn

450

Pro

Asn

Glu

Asn

Asn

530

Asn

Ala

Thr

Ser

Lys

610

Gly

Pro

Phe

Glu

Thr

690

Thr

435

Lys

Gly

Arg

Gly

Leu

515

Ser

Met

Tyr

Ala

Val

595

Ile

Phe

Val

Ile

Leu

675

Asn

Gly

Asn

Pro

Ala

Ala

500

Gln

Gln

Leu

Asn

Pro

580

Trp

Pro

Gly

Pro

Thr

660

Lys

Asn

Glu

Leu

Met

Ser

485

Ser

Gly

Pro

Ile

Val

565

Ala

Met

Glu

Leu

Gly

645

Gln

Lys

Tyr

Tyr

Ala

Gly

470

Val

Tyr

Ser

Ala

Thr

550

Gly

Thr

Glu

Thr

Lys

630

Asn

Tyr

Glu

Asn

Arg
710

Gly

455

Arg

Ser

Gln

Asn

Asn

535

Ser

Gly

Gly

Arg

Gly

615

His

Ile

Ser

Asn

Asp

695

Thr

440

Arg

Thr

Ala

Val

Thr

520

Pro

Glu

Gln

Thr

Asp

600

Ala

Pro

Thr

Thr

Ser

680

Pro

Thr

Tyr

Gln

Phe

Pro

505

Tyr

Gly

Ser

Met

Tyr

585

Val

His

Pro

Ser

Gly

665

Lys

Gln

Arg

Ala

Gly

Ala

490

Pro

Ala

Thr

Glu

Ala

570

Asn

Tyr

Phe

Pro

Phe

650

Gln

Arg

Phe

Pro

Asn

Trp

475

Thr

Gln

Leu

Thr

Thr

555

Thr

Leu

Leu

His

Met

635

Ser

Val

Trp

Val

Ile
715

Thr

460

Asn

Thr

Pro

Glu

Ala

540

Gln

Asn

Gln

Gln

Pro

620

Met

Asp

Thr

Asn

Asp

700

Gly

445

Tyr

Leu

Asn

Asn

Asn

525

Thr

Pro

Asn

Glu

Gly

605

Ser

Leu

Val

Val

Pro

685

Phe

Thr

Lys

Gly

Arg

Gly

510

Thr

Tyr

Val

Gln

Ile

590

Pro

Pro

Ile

Pro

Glu

670

Glu

Ala

Arg

Asn

Ser

Met

495

Met

Met

Leu

Asn

Ser

575

Val

Ile

Ala

Lys

Val

655

Met

Ile

Pro

Tyr

Trp

Gly

480

Glu

Thr

Ile

Glu

Arg

560

Ser

Pro

Trp

Met

Asn

640

Ser

Glu

Gln

Asp

Leu
720
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Thr Arg Pro

<210> 11
<211> 2211
<212> DNA

Leu

<213> Artificial Sequence

<220>

<223> AAV6 - Capsid Nucleotide Sequence (AF028704.1)

<400> 11
atggctgeccg

gagtggtggsg
gacggeeggg
aagggggagce
cagcagctca
caggagcgtc
gccaagaaga
ggaaagaaac
aagacaggcc
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaacaaca
gtcaaggagg
gttcaagtct
ggctgcctcc
ctcaacaatg
tcgcagatgc
ttccacagca
cagtacctgt
ttgctgttta
ggaccctgtt
tttacctgga

ggcactgcta

atggttatct
acttgaaacc
gtctggtgct
ccgtcaacgc
aagcgggtga
tgcaagaaga
gggttctcga
gtccggtaga
agcagcccgc
acccacaacc
cttcaggcgg
cctcaggaaa
cccgaacatg
caacgggggec
atttcaacag
attggggatt
tcacgacgaa
tctcggactc
ctccgttccc
gcagccaggc
tgagaacggg
gctacgcgca
attacctgaa
gcegggggtc
accggcagca
ctggtgcttc

tggcctcaca

tccagattgg
tggagccccg
tcctggctac
ggcggatgcea
caatccgtac
tacgtctttt
accttttggt
gcagtcgcca
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggeccttgecc
cagcaacgac
attccactgc
ccggcccaag
tgatggcgtc
ggagtaccag
ggcggacgtg
agtgggacgg
caataacttt
cagccagagc
cagaactcag
tccagctggc
gcgegtttct
aaaatataac

caaagacgac

ctcgaggaca
aaacccaaag
aagtacctcg
gcggecectceg
ctgcggtata
gggggcaacc
ctggttgagg
caagagccag
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctataaca
aaccactact
catttctcac
agactcaact
acgaccatcg
ttgccgtacg
ttcatgattc
tcatcctttt
accttcagct
ctggaccggc
aatcagtccg
atgtctgttc
aaaacaaaaa
cttaatgggc

aaagacaagt

acctctctga
ccaaccagca
gacccttcaa
agcacgacaa
accacgccga
tcgggcegagce
aaggtgctaa
actcctcctc
gtcagactgg
ccceccgetge
ataacgaagg
ggctgggcga
accacctcta
tcggctacag
cacgtgactg
tcaagctctt
ctaataacct
tcctcggcetc
cgcagtacgg
actgcctgga
acaccttcga
tgatgaatcc
gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatctat

tctttcccat

gggcattcgc

aaagcaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
gggcattggc
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcagcgactc
caacatccaa
taccagcacg
tgcgcaccag
ctacctaacg
atatttccca
ggacgtgcct
tctcatcgac
aaacaaggac
ctggctacct
caacagcaac

aatcaaccct

gagcggtgtc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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atgatttttg
acagacgaag
gcagtcaatc
gccttacctg
aaaattcctc
aagcacccgc
gagttttcgg
gtggagattg
tatacatcta
tatactgagc
<210> 12

<211> 736
<212> PRT

<213>

<220>
<223>

<400> 12
Met Ala Ala

1

Glu Gly Ile

Lys Ala Asn
35

Gly Tyr Lys
50

Val Asn Ala
65

Gln Gln Leu

Asp Ala Glu

Asn Leu Gly
115

Phe Gly Leu
130

Pro Val Glu
145

gaaaggagag
aggaaatcaa
tccagagcag
gaatggtgtg
acacggatgg
ctcctcagat
ctacaaagtt
aatgggagct
actatgcaaa

ctcgccccat

cgccggagct
agccactaac
cagcacagac
gcaagacaga
acactttcac
cctcatcaaa
tgcttcattc
gcagaaagaa
atctgccaac

tggcacccgt

Artificial Sequence

Asp Gly Tyr Leu Pro

Arg Glu Trp Trp Asp

20

Gln Gln Lys Gln Asp

40

Tyr Leu Gly Pro Phe

55

Ala Asp Ala Ala Ala

70

Lys Ala Gly Asp Asn

85

Phe Gln Glu Arg Leu

100

Arg Ala Val Phe Gln

120

Val Glu Glu Gly Ala

135

Gln Ser Pro Gln Glu
150

tcaaacactg
cccgtggceca
cctgcgaccg
gacgtatacc
ccgtctcectc
aacacgcctg
atcacccagt
aacagcaaac
gttgatttca

tacctcaccc

AAV6 - Capsid Protein Sequence

Asp Trp Leu

Leu Lys Pro
25

Asp Gly Arg

Asn Gly Leu

Leu Glu His
75

Pro Tyr Leu
90

Gln Glu Asp
105

Ala Lys Lys

Lys Thr Ala

Pro Asp Ser
155

cattggacaa
ccgaaagatt
gagatgtgca
tgcagggtcc
tcatgggcgg
ttcctgcgaa
attccacagg
gctggaatcc
ctgtggacaa

gtcccctgta

Glu Asp Asn

Gly Ala Pro
30

Gly Leu Val
45

Asp Lys Gly
60

Asp Lys Ala

Arg Tyr Asn

Thr Ser Phe
110

Arg Val Leu
125

Pro Gly Lys
140

Ser Ser Gly

tgtcatgatc
tgggactgtg
tgttatggga
tatttgggcc
ctttggactt
tcctccggea
acaagtgagc

cgaagtgcag
caatggactt

a

Leu Ser
15

Lys Pro

Leu Pro

Glu Pro

Tyr Asp
80

His Ala

95

Gly Gly

Glu Pro

Lys Arg

Ile Gly
160

1680

1740

1800

1860

1920

1980

2040

2100

2160

2211
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Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

Tyr

Asp

Ser

385

Ser

Glu

Thr

Asp

Thr

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Val

Val

370

Gln

Gln

Asp

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Ser

Leu

355

Phe

Ala

Met

Val

Gln

Glu

180

Ala

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Thr

340

Gly

Met

Val

Leu

Pro
420

Gln

165

Ser

Ala

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr

325

Val

Ser

Ile

Gly

Arg

405

Phe

Pro

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Gln

Ala

Pro

Arg

390

Thr

His

Ala

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Arg

Asn

Val

His

Gln

375

Ser

Gly

Ser

Lys

Asp

Pro

200

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Phe

Gln

360

Tyr

Ser

Asn

Ser

Lys

Pro

185

Thr

Gly

Thr

Leu

Thr

265

Gly

Trp

Asn

Gly

Ser

345

Gly

Gly

Phe

Asn

Tyr
425

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val

330

Asp

Cys

Tyr

Tyr

Phe

410

Ala

Leu

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Ser

Leu

Leu

Cys

395

Thr

His

Asn

Leu

Ala

Gly

220

Gly

Tyr

Ser

Asp

Leu

300

Leu

Thr

Glu

Pro

Thr

380

Leu

Phe

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

365

Leu

Glu

Ser

Gln

Gly

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Asn

Tyr

Tyr

Ser
430

Gln

175

Pro

Gly

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Asn

Phe

Thr

415

Leu

Thr

Pro

Gly

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro

Ala

Gly

Pro

400

Phe

Asp
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Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Phe

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Gly

Arg

610

Asp

His

Pro

Tyr

Glu
690

Met

435

Asn

Ser

Cys

Ser

Glu

515

Lys

Ser

Glu

Thr

Asp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Val

580

Val

Val

His

Pro

Ala

660

Thr

Ser

Pro

Ser

Ala

Arg

485

Phe

Ile

Lys

Gly

Glu

565

Ala

His

Tyr

Phe

Pro

645

Glu

Gly

Lys

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

Val

Val

Leu

His

630

Gln

Phe

Gln

Arg

Ile

Ser

455

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

Asn

Met

Gln

615

Pro

Ile

Ser

Val

Trp
695

Asp

440

Ala

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Leu

Gly

600

Gly

Ser

Leu

Ala

Ser

680

Asn

Gln

Gln

Val

Val

Gly

505

Gly

Met

Thr

Thr

Gln

585

Ala

Pro

Pro

Ile

Thr

665

Val

Pro

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Val

Tyr

Asp

460

Lys

Thr

Lys

Met

Val

540

Asp

Val

Ser

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln
700

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Asp

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg

Ala

Gln

His

Leu

640

Ala

Thr

Gln

Asn
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Tyr Ala Lys Ser Ala Asn Val Asp Phe Thr Val Asp Asn Asn Gly Leu
710

705

715

720

Tyr Thr Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Pro Leu

<216> 13
<211> 2214
<212> DNA

725

<213> Artificial Sequence

<220>

730

<223> AAV7 - Capsid Nucleotide Sequence (AF513851.1)

<400> 13
atggctgecg

gagtggtggs
aacggeeggg
aagggeggagc
cagcagctca
caggagcgtc
gccaagaagc
gcaaagaaga
ggcaagaaag
gagtcagtcc
tctggtacag
ggagtgggta
attaccacca
atctccagtg
tgggggtatt
ctcatcaaca
caggtcaagg
acgattcagg
cagggctgcc
actctcaaca
ccctctcaga
cctttccaca
gaccagtact
cgggaactgc
ttacctggac

agcaactttg

atggttatct
acctgaaacc
gtctggtgct
ccgtcaacgc
aagcgggtga
tgcaagaaga
gggttctcga
gaccggtaga
gccagcagcc
ccgaccctca
tggctgcagg
atgcctcagg
gcacccgaac
aaactgcagg
ttgactttaa
acaactgggg
aggtcacgac
tattctcgga
tgcctccgtt
atggcagtca
tgctgagaac
gcagctacgc
tgtactacct
agttttacca
cttgcttccg

cttggactgg

tccagattgg
tggagccccg
tcctggctac
ggcggacgea
caatccgtac
tacgtcattt
acctctcggt
gccgtcacct
cgccagaaag
acctctcgga
cggtggcgca
aaattggcat
ctgggeccctg
tagtaccaac
cagattccac
attccggccc
gaatgacggc
ctcggaatac
cccggeggac
gtctgtggga
gggcaacaac
acacagccag
ggccagaaca
gggcgggect
gcaacaaaga

tgccaccaaa

ctcgaggaca
aaacccaaag
aagtacctcg
gcggecectceg
ctgcggtata
gggggcaacc
ctggttgagg
cagcgttccc
agactcaatt
gaacctccag
ccaatggcag
tgcgattcca
cccacctaca
gacaacacct
tgccacttct
aagaagctgc
gttacgacca
cagctgccgt
gtcttcatga
cgttcctect
tttgagttca
agcctggacc
cagagtaacc
tcaactatgg
gtctccaaaa

tatcacctga

acctctctga
ccaaccagca
gacccttcaa
agcacgacaa
accacgccga
tcgggcegagc
aaggcgctaa
ccgactcctc
tcggtcagac
cagcgccctc
acaataacga
catggctggg
acaaccacct
acttcggcta
caccacgtga
ggttcaagct
tcgctaataa
acgtcctcgg
ttcctcagta
tctactgect
gctacagctt
ggctgatgaa
caggaggcac
ccgaacaagc
cgctggatca

acggcagaaa

735

gggcattcgc
aaagcaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
cacgggcatc
tggcgactca
tagtgtggga
aggtgccgac
cgacagagtc
ctacaagcaa
cagcaccccc
ctggcagcga
cttcaacatc
ccttaccagc
ctctgcgcac
cggctacctg
ggagtacttc
cgaggacgtg
tcccctceatc
agctggcaat
caagaattgg
aaacaacaac

ctcgttggtt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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aatcccggceg
ggagtcctga
atgacaaatg
gtcagcagca
ggagccttac
gccaagattc
cttaaacatc
gaggtgttta
agcgtggaaa
cagtacacct
gtttactctg
<210> 14
<211> 737
<212> PRT

<213>

<220>
<223>

<400> 14
Met Ala Ala

1

Glu Gly Ile

Lys Ala Asn
35

Gly Tyr Lys
50

Val Asn Ala
65

Gln Gln Leu

Asp Ala Glu

Asn Leu Gly
115

Leu Gly Leu
130

tcgccatggc
tttttggaaa
aagaagaaat
acttacaagc
ctggcatggt
ctcacacgga
cgcctcctca
ctcctgccaa
tcgagtggga
ccaactttga

agcctcgccc

aactcacaag
aactggagca
tcgtcctact
ggctaatact
ctggcagaac
tggcaacttt
gatcctgatc
gtttgcttcg
gctgcagaag
aaagcagact

tattggcact

Artificial Sequence

Asp Gly Tyr Leu Pro

Arg Glu Trp Trp Asp

Gln Gln Lys Gln Asp

40

Tyr Leu Gly Pro Phe

55

Ala Asp Ala Ala Ala

70

Lys Ala Gly Asp Asn

85

Phe Gln Glu Arg Leu

100

Arg Ala Val Phe Gln

120

Val Glu Glu Gly Ala

135

gacgacgagg
actaacaaaa
aatcctgtag
gcagcccaga
cgggacgtgt
cacccgtctc
aagaacactc
ttcatcacac
gaaaacagca
ggtgtggact

cgttacctca

AAV7 - Capsid Protein Sequence

Asp Trp Leu
10

Leu Lys Pro
25

Asn Gly Arg

Asn Gly Leu

Leu Glu His
75

Pro Tyr Leu
90

Gln Glu Asp
105

Ala Lys Lys

Lys Thr Ala

accgcttttt
ctacattgga
ccacggaaga
cacaagttgt
acctgcaggg
ctttgatggg
ccgttcccgce
agtacagcac
agcgctggaa
ttgccgttga

cccgtaatct

Glu Asp Asn

Gly Ala Pro
30

Gly Leu Val
45

Asp Lys Gly

Asp Lys Ala

Arg Tyr Asn

Thr Ser Phe
110

Arg Val Leu
125

Pro Ala Lys
140

cccatccagc
aaatgtgtta
atacgggata
caacaaccag
tcccatctgg
cggectttgga
taatcctccg
cggacaagtc
cccggagatt

cagccagggt

gtaa

Leu Ser
15

Lys Pro

Leu Pro

Glu Pro

Tyr Asp

80

His Ala

95

Gly Gly

Glu Pro

Lys Arg

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2214
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Pro

145

Gly

Thr

Pro

Gly

Ala

225

Ile

Leu

Thr

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly

385

Pro

Phe

Val

Lys

Gly

Ala

Ala

210

Ser

Thr

Tyr

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Glu

Lys

Asp

Ala

195

Pro

Gly

Thr

Lys

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Asp

Pro

Gly

Ser

180

Pro

Met

Asn

Ser

Gln

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ser

Met

Val

Ser

Gln

165

Glu

Ser

Ala

Trp

Thr

245

Ile

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Leu

405

Pro

Pro

150

Gln

Ser

Ser

Asp

His

230

Arg

Ser

Ser

Ser

Pro

310

Thr

Ile

Ser

Ile

Gly

390

Arg

Phe

Gln

Pro

Val

Val

Asn

215

Cys

Thr

Ser

Thr

Pro

295

Lys

Thr

Gln

Ala

Pro

375

Arg

Thr

His

Arg

Ala

Pro

Gly

200

Asn

Asp

Trp

Glu

Pro

280

Arg

Lys

Asn

Val

His

360

Gln

Ser

Gly

Ser

Ser

Arg

Asp

185

Ser

Glu

Ser

Ala

Thr

265

Trp

Asp

Leu

Asp

Phe

345

Gln

Tyr

Ser

Asn

Ser

Pro

Lys

170

Pro

Gly

Gly

Thr

Leu

250

Ala

Gly

Trp

Arg

Gly

330

Ser

Gly

Gly

Phe

Asn

410

Tyr

Asp

155

Arg

Gln

Thr

Ala

Trp

235

Pro

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

395

Phe

Ala

Ser

Leu

Pro

Val

Asp

220

Leu

Thr

Ser

Phe

Arg

300

Lys

Thr

Ser

Leu

Leu

380

Cys

Glu

His

Ser

Asn

Leu

Ala

205

Gly

Gly

Tyr

Thr

Asp

285

Leu

Leu

Thr

Glu

Pro

365

Thr

Leu

Phe

Ser

Thr

Phe

Gly

190

Ala

Val

Asp

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

Gly

Gly

175

Glu

Gly

Gly

Arg

Asn

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Ile

160

Gln

Pro

Gly

Asn

Val

240

His

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asn

Phe

400

Ser

Leu
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Asp

Arg

Phe

465

Leu

Gln

Leu

His

Phe

545

Met

Glu

Gln

Gln

His

625

Leu

Ala

Thr

Gln

Arg

Thr

450

Tyr

Pro

Asn

Asn

Lys

530

Gly

Thr

Tyr

Thr

Asn

610

Thr

Lys

Asn

Gln

Lys
690

Leu

435

Gln

Gln

Gly

Asn

Gly

515

Asp

Lys

Asn

Gly

Gln

595

Arg

Asp

His

Pro

Tyr

675

Glu

420

Met

Ser

Gly

Pro

Asn

500

Arg

Asp

Thr

Glu

Ile

580

Val

Asp

Gly

Pro

Pro

660

Ser

Asn

Asn

Asn

Gly

Cys

485

Ser

Asn

Glu

Gly

Glu

565

Val

Val

Val

Asn

Pro

645

Glu

Thr

Ser

Pro

Pro

Pro

470

Phe

Asn

Ser

Asp

Ala

550

Glu

Ser

Asn

Tyr

Phe

630

Pro

Val

Gly

Lys

Leu

Gly

455

Ser

Arg

Phe

Leu

Arg

535

Thr

Ile

Ser

Asn

Leu

615

His

Gln

Phe

Gln

Arg
695

Ile

440

Gly

Thr

Gln

Ala

Val

520

Phe

Asn

Arg

Asn

Gln

600

Gln

Pro

Ile

Thr

Val

680

Trp

425

Asp

Thr

Met

Gln

Trp

505

Asn

Phe

Lys

Pro

Leu

585

Gly

Gly

Ser

Leu

Pro

665

Ser

Asn

Gln

Ala

Ala

Arg

490

Thr

Pro

Pro

Thr

Thr

570

Gln

Ala

Pro

Pro

Ile

650

Ala

Val

Pro

Tyr

Gly

Glu

475

Val

Gly

Gly

Ser

Thr

555

Asn

Ala

Leu

Ile

Leu

635

Lys

Lys

Glu

Glu

Leu

Asn

460

Gln

Ser

Ala

Val

Ser

540

Leu

Pro

Ala

Pro

Trp

620

Met

Asn

Phe

Ile

Ile
700

Tyr

445

Arg

Ala

Lys

Thr

Ala

525

Gly

Glu

Val

Asn

Gly

605

Ala

Gly

Thr

Ala

Glu

685

Gln

430

Tyr

Glu

Lys

Thr

Lys

510

Met

Val

Asn

Ala

Thr

590

Met

Lys

Gly

Pro

Ser

670

Trp

Tyr

Leu

Leu

Asn

Leu

495

Tyr

Ala

Leu

Val

Thr

575

Ala

Val

Ile

Phe

Val

655

Phe

Glu

Thr

Ala

Gln

Trp

480

Asp

His

Thr

Ile

Leu

560

Glu

Ala

Trp

Pro

Gly

640

Pro

Ile

Leu

Ser
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Asn Phe Glu Lys Gln Thr Gly Val Asp Phe Ala Val Asp Ser Gln Gly
710

705

715

720

Val Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn

Leu

<210> 15
<211> 2217
<212> DNA

725

<213> Artificial Sequence

<220>

730

<223> AAV8 - Capsid Nucleotide Sequence (AF513852.1)

<400> 15
atggctgccg

gagtggtggs
gacggeeges
aagggggagce
cagcagctgc
caggagcgtc
gccaagaagc
ggaaagaaga
ggcaagaaag
gagtcagttc
cctaatacaa
ggagtgggta
atcaccacca
atctccaacg
ccctggggst
cgactcatca
atccaggtca
agcaccatcc
caccagggct
ctaacactca
tttccttcgce
gtgecctttcc

attgaccagt

atggttatct
cgctgaaacc
gtctggtgct
ccgtcaacgc
aggcgggtga
tgcaagaaga
gggttctcga
gaccggtaga
gccaacagcc
cagaccctca
tggctgeagg
gttcctecggg
gcacccgaac
ggacatcggg
attttgactt
acaacaactg
aggaggtcac
aggtgtttac
gcctgcectcc
acaacggtag
agatgctgag
acagcagcta

acctgtacta

tccagattgg
tggagccccg
tcctggectac
ggcggacgea
caatccgtac
tacgtctttt
acctctcggt
gccatcaccc
cgccagaaaa
acctctcgga
cggtggcgca
aaattggcat
ctgggccectg
aggagccacc
taacagattc
gggattccgg
gcagaatgaa
ggactcggag
gttcccggeg
tcaggccgtg
aaccggcaac
cgcccacagce

cttgtctcgg

ctcgaggaca
aagcccaaag
aagtacctcg
gcggecectceg
ctgcggtata
gggggcaacc
ctggttgagg
cagcgttctc
agactcaatt
gaacctccag
ccaatggcag
tgcgattcca
cccacctaca
aacgacaaca
cactgccact
cccaagagac
ggcaccaaga
taccagctgc
gacgtgttca
ggacgctcct
aacttccagt
cagagcttgg

actcaaacaa

acctctctga
ccaaccagca
gacccttcaa
agcacgacaa
accacgccga
tcgggegagce
aaggcgctaa
cagactcctc
ttggtcagac
cagcgccctc
acaataacga
catggctggg
acaaccacct
cctacttcgg
tttcaccacg
tcagcttcaa
ccatcgccaa
cgtacgttct
tgattcccca
ccttctactg
ttacttacac

accggctgat

caggaggcac

735

gggcattcgc
aaagcaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
tacgggcatc
tggcgactca
tggtgtggga
aggcgccgac
cgacagagtc
ctacaagcaa
ctacagcacc
tgactggcag
gctcttcaac
taacctcacc
cggctctgcec
gtacggctac
cctggaatac
cttcgaggac
gaatcctctg

ggcaaatacg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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cagactctgg
ctgccaggac
agcaactttg
aatcctggca
gggatcctga
atgctcacca
atcgtggcag
cagggggcct
tgggccaaga
ggcctgaaac
ccgaccacct
gtcagecgtgg
atccagtaca
ggecgtgtact
<210> 16
<211> 738
<212> PRT

<213>

<220>
<223>

<400> 16
Met Ala Ala
1

Glu Gly Ile

Lys Ala Asn
35

Gly Tyr Lys
50

Val Asn Ala
65

Gln Gln Leu

Asp Ala Glu

Asn Leu Gly
115

gcttcagcca
cctgttaccg
cctggactgc
tcgctatggce
tttttggcaa
gcgaggaaga
ataacttgca
tacccggtat
ttcctcacac
atcctccgcec
tcaaccagtc
aaattgaatg
cctccaacta

ctgaaccccg

aggtgggcect

ccaacaacgc
tgggaccaaa
aacacacaaa
acaaaatgct
aatcaaaacc

gcagcaaaac

ggtctggcag

ggacggcaac

tcagatcctg
aaagctgaac
ggagctgcag
ctacaaatct

ccccattggce

Artificial Sequence

Asp Gly Tyr Leu Pro

Arg Glu Trp Trp Ala

20

Gln Gln Lys Gln Asp

40

Tyr Leu Gly Pro Phe

55

Ala Asp Ala Ala Ala

70

Gln Ala Gly Asp Asn

85

Phe Gln Glu Arg Leu

100

Arg Ala Val Phe Gln

120

aatacaatgg
gtctcaacga
taccatctga
gacgacgagg
gccagagaca
actaaccctg
acggctcctc
aaccgggacg
ttccacccgt
atcaagaaca
tctttcatca
aaggaaaaca
acaagtgtgg

acccgttacc

AAV8 - Capsid Protein Sequence

Asp Trp Leu
10

Leu Lys Pro
25

Asp Gly Arg

Asn Gly Leu

Leu Glu His
75

Pro Tyr Leu
90

Gln Glu Asp
105

Ala Lys Lys

ccaatcaggc
caaccgggca
atggaagaaa
agcgtttttt
atgcggatta
tggctacaga
aaattggaac
tgtacctgca
ctccgectgat
cgcctgtacc
cgcaatacag
gcaagcgctg
actttgctgt

tcacccgtaa

Glu Asp Asn

Gly Ala Pro
30

Gly Leu Val
45

Asp Lys Gly
60

Asp Lys Ala

Arg Tyr Asn

Thr Ser Phe
110

Arg Val Leu
125

aaagaactgg
aaacaacaat
ttcattggct
tcccagtaac
cagcgatgtc
ggaatacggt
tgtcaacagc
gggtcccatc
gggcggcttt
tgcggatcct
caccggacag
gaaccccgag
taatacagaa

tctgtaa

Leu Ser
15

Lys Pro

Leu Pro

Glu Pro

Tyr Asp

80

His Ala
95

Gly Gly

Glu Pro

144é
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

2217
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Leu

Pro

145

Gly

Thr

Pro

Gly

Ser

225

Ile

Leu

Asn

Arg

Asn

305

Ile

Asn

Leu

Pro

Asn
385

Gly

130

Val

Lys

Gly

Ala

Ala

210

Ser

Thr

Tyr

Thr

Phe

290

Asn

Gln

Asn

Pro

Ala

370

Gly

Leu

Glu

Lys

Asp

Ala

195

Pro

Gly

Thr

Lys

Tyr

275

His

Trp

Val

Leu

Tyr

355

Asp

Ser

Val

Pro

Gly

Ser

180

Pro

Met

Asn

Ser

Gln

260

Phe

Cys

Gly

Lys

Thr

340

Val

Val

Gln

Glu

Ser

Gln

165

Glu

Ser

Ala

Trp

Thr

245

Ile

Gly

His

Phe

Glu

325

Ser

Leu

Phe

Ala

Glu

Pro

150

Gln

Ser

Gly

Asp

His

230

Arg

Ser

Tyr

Phe

Arg

310

Val

Thr

Gly

Met

Val
390

Gly

135

Gln

Pro

Val

Val

Asn

215

Cys

Thr

Asn

Ser

Ser

295

Pro

Thr

Ile

Ser

Ile

375

Gly

Ala

Arg

Ala

Pro

Gly

200

Asn

Asp

Trp

Gly

Thr

280

Pro

Lys

Gln

Gln

Ala

360

Pro

Arg

Lys

Ser

Arg

Asp

185

Pro

Glu

Ser

Ala

Thr

265

Pro

Arg

Arg

Asn

Val

345

His

Gln

Ser

Thr

Pro

Lys

170

Pro

Asn

Gly

Thr

Leu

250

Ser

Trp

Asp

Leu

Glu

330

Phe

Gln

Tyr

Ser

Ala

Asp

155

Arg

Gln

Thr

Ala

Trp

235

Pro

Gly

Gly

Trp

Ser

315

Gly

Thr

Gly

Gly

Phe
395

Pro

140

Ser

Leu

Pro

Met

Asp

220

Leu

Thr

Gly

Tyr

Gln

300

Phe

Thr

Asp

Cys

Tyr

380

Tyr

Gly

Ser

Asn

Leu

Ala

205

Gly

Gly

Tyr

Ala

Phe

285

Arg

Lys

Lys

Ser

Leu

365

Leu

Cys

Lys

Thr

Phe

Gly

190

Ala

Val

Asp

Asn

Thr

270

Asp

Leu

Leu

Thr

Glu

350

Pro

Thr

Leu

Lys

Gly

Gly

175

Glu

Gly

Gly

Arg

Asn

255

Asn

Phe

Ile

Phe

Ile

335

Tyr

Pro

Leu

Glu

Arg

Ile

160

Gln

Pro

Gly

Ser

Val

240

His

Asp

Asn

Asn

Asn

320

Ala

Gln

Phe

Asn

Tyr
400
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Phe

Thr

Leu

Ser

Phe

465

Leu

Gln

Leu

His

Phe

545

Met

Glu

Pro

Trp

Pro

625

Gly

Pro

Pro

Phe

Asp

Arg

450

Ser

Pro

Asn

Asn

Lys

530

Gly

Leu

Glu

Gln

Gln

610

His

Leu

Ala

Ser

Glu

Arg

435

Thr

Gln

Gly

Asn

Gly

515

Asp

Lys

Thr

Tyr

Ile

595

Asn

Thr

Lys

Asp

Gln

Asp

420

Leu

Gln

Gly

Pro

Asn

500

Arg

Asp

Gln

Ser

Gly

580

Gly

Arg

Asp

His

Pro
660

Met

405

Val

Met

Thr

Gly

Cys

485

Ser

Asn

Glu

Asn

Glu

565

Ile

Thr

Asp

Gly

Pro

645

Pro

Leu

Pro

Asn

Thr

Pro

470

Tyr

Asn

Ser

Glu

Ala

550

Glu

Val

Val

Val

Asn

630

Pro

Thr

Arg

Phe

Pro

Gly

455

Asn

Arg

Phe

Leu

Arg

535

Ala

Glu

Ala

Asn

Tyr

615

Phe

Pro

Thr

Thr

His

Leu

440

Gly

Thr

Gln

Ala

Ala

520

Phe

Arg

Ile

Asp

Ser

600

Leu

His

Gln

Phe

Gly

Ser

425

Ile

Thr

Met

Gln

Trp

505

Asn

Phe

Asp

Lys

Asn

585

Gln

Gln

Pro

Ile

Asn
665

Asn

410

Ser

Asp

Ala

Ala

Arg

490

Thr

Pro

Pro

Asn

Thr

570

Leu

Gly

Gly

Ser

Leu

650

Gln

Asn

Tyr

Gln

Asn

Asn

475

Val

Ala

Gly

Ser

Ala

555

Thr

Gln

Ala

Pro

Pro

635

Ile

Ser

Phe

Ala

Tyr

Thr

460

Gln

Ser

Gly

Ile

Asn

540

Asp

Asn

Gln

Leu

Ile

620

Leu

Lys

Lys

Gln

His

Leu

445

Gln

Ala

Thr

Thr

Ala

525

Gly

Tyr

Pro

Gln

Pro

605

Trp

Met

Asn

Leu

Phe

Ser

430

Tyr

Thr

Lys

Thr

Lys

510

Met

Ile

Ser

Val

Asn

590

Gly

Ala

Gly

Thr

Asn
670

Thr

415

Gln

Tyr

Leu

Asn

Thr

495

Tyr

Ala

Leu

Asp

Ala

575

Thr

Met

Lys

Gly

Pro

655

Ser

Tyr

Ser

Leu

Gly

Trp

480

Gly

His

Thr

Ile

Val

560

Thr

Ala

Val

Ile

Phe

640

Val

Phe
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Ile Thr Gln Tyr Ser Thr Gly Gln Val Ser Val

675

Leu Gln Lys
690

Ser Asn Tyr
705

Gly val Tyr

Asn Leu

<210> 17
<211> 2214
<212> DNA

680

Glu Asn Ser Lys Arg Trp Asn Pro

695

Tyr Lys Ser Thr Ser Val Asp Phe
710

715

Ser Glu Pro Arg Pro Ile Gly Thr

725

<213> Artificial Sequence

<220>

730

Glu Ile Glu Trp Glu

685

Glu Ile Gln Tyr Thr

700

Ala Val Asn Thr Glu

720

Arg Tyr Leu Thr Arg

<223> AAV9 - Capsid Nucleotide Sequence (AY530556.1)

<400> 17
atggctgecg

gagtggtggs
gacggeegeg
aagggggagc
cagcagctgc
caggagcgtc
gccaagaagc
ggaaagaaga
ggcaagaaag
gagtcagttc
cctaatacaa
ggagtgggta
atcaccacca
atctccaatg
ccctggggst
cgactcatca
atccaggtca
agcaccgtcc
caccaaggat

ctgacgctca

atggttatct
cgctgaaacc
gtctggtgct
ccgtcaacgc
aggcgggtga
tgcaagaaga
gggttctcga
gaccggtaga
gccaacagcc
cagaccctca
tggctgcagg
attcctcggg
gcacccgaac
gaacatcggg
attttgactt
acaacaactg
aggaggttac
aggtctttac
gcctgccacc

acaatggaag

tccagattgg
tggagccccg
tcctggctac
ggcggacgcea
caatccgtac
tacgtctttt
acctctcggt
gccatcaccc
cgccagaaaa
acctctcgga
cggtggcegca
aaattggcat
ctgggcattg
aggaagcacc
caacagattc
gggattccgg
gacgaacgaa
ggactcggag
gtttcctgca

tcaagcgtta

ctcgaggaca
aagcccaaag
aagtacctcg
gcggecectcg
ctgcggtata
ggggecaacc
ctggttgagg
cagcgttctc
agactcaatt
gaacctccag
ccaatggcag
tgcgattcca
cccacctaca
aacgacaaca
cactgccact
ccaaagagac
ggcaccaaga
taccagctac
gacgtcttca

ggacgttctt

acctctctga
ccaaccagca
gacccttcaa
agcacggcaa
accacgccga
tcgggegagce
aaggcgctaa
cagactcctc
ttggtcagac
cagcgccctc
acaataacga
catggctggg
acaaccacct
cctactttgg
tctcaccacg
tcaacttcaa
ccatcgccaa
cgtacgtcct
tggttcctca

ctttctactg

735

gggcattcgc
aaagcaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
tacgggcatc
tggcgactca
tggtgtggga
aggcgccgac
ggacagagtc
ctacaagcaa
ctacagcacc
tgactggcag
gctgttcaac
taaccttacc
aggctctgcc
gtacggctac

tctggaatac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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ttcccttctc
gtgecctttcc
atcgaccagt
actttggcat
cccgggectt
aactttgegt
cctggegtgg
gttctcatat
attacagatg
gtggccatca
ggagttattc
gctaaaatac
ctgaaacacc
cttaccttca
agcgtggaaa
cagtatactt
gtttactctg
<210> 18

<211> 737
<212> PRT
<213>

<220>
<223>

<400> 18

Met Ala Ala
1

Glu Gly Ile

Lys Ala Asn
35

Gly Tyr Lys
50

Val Asn Ala
65

Gln Gln Leu

agatgctgag
acagcagcta
acctatacta
tcagccaagc
gctaccgtca
ggacgggagc
ctatggcatc
ttggcaagca
aggaagaaat
acaaccaggc
ctggtatggt
ctcacacaga
cacctccaca
atcaagccaa
tcgagtggga
caaactacta

agcctcgccc

aaccggcaac
cgcacacagc
cctggtcaga
aggccctagc
gcagcgcegtc
tgctaaattc
gcacaaagac
aggagecgeg
taaagccacc
cgctaacacg
ctggcagaac
tggcaacttt
gattctaatt
gctgaactct
gctgcagaaa
caaatctaca

cattggtact

Artificial Sequence

Asp Gly Tyr Leu Pro

Arg Glu Trp Trp Ala

20

Gln Gln Lys Gln Asp

Tyr Leu Gly Pro Phe

55

Ala Asp Ala Ala Ala

70

Gln Ala Gly Asp Asn

85

aactttcagt
cagagtctag
acacagacaa
tcaatggcca
tccacaacca
aagctgaacg
gacgaggacc
aacgatggag
aaccctgtag
caggcgcaaa
cgggacgtgt
cacccgtctc
aaaaatacac
ttcatcacgc
gaaaacagca
aatgtggact

cgttacctca

AAV9 - Capsid Protein Sequence

Asp Trp Leu

Leu Lys Pro
25

Asp Gly Arg

Asn Gly Leu

Leu Glu His
75

Pro Tyr Leu
90

tcagctacac
atcgactgat
ctggaactgg
atcaggctag
ccaaccaaaa
ggagagactc
gcttctttcc
tcgactacag
ccacagagga
ctggacttgt
acctgcaggg
ctctgatggg
cagtgccggc
agtacagcac
agcgctggaa
ttgctgtcaa

cccgtaattt

Glu Asp Asn

Gly Ala Pro
30

Gly Leu Val
45

Asp Lys Gly
60

Gly Lys Ala

Arg Tyr Asn

tttcgaggac
gaaccccctc
gggaactcaa
aaactgggta
taacaacagc
gctaatgaat
atcaagtggc
ccaggtgctg
atacggagca
gcataaccag
ccctatttgg
tggatttgga
agatcctcct
gggacaagtc
tccagagatc
taccgaaggt

gtaa

Leu Ser

15

Lys Pro

Leu Pro

Glu Pro

Tyr Asp

His Ala
95

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2214
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Asp

Asn

Leu

Pro

145

Gly

Thr

Pro

Gly

Ser

225

Ile

Leu

Asn

Arg

Asn

305

Ile

Asn

Leu

Pro

Ala

Leu

Gly

130

Val

Lys

Gly

Ala

Ala

210

Ser

Thr

Tyr

Thr

Phe

290

Asn

Gln

Asn

Pro

Ala

Glu

Gly

115

Leu

Glu

Lys

Asp

Ala

195

Pro

Gly

Thr

Lys

Tyr

275

His

Trp

Val

Leu

Tyr

355

Asp

Phe

100

Arg

Val

Pro

Gly

Ser

180

Pro

Met

Asn

Ser

Gln

260

Phe

Cys

Gly

Lys

Thr

340

Val

Val

Gln

Ala

Glu

Ser

Gln

165

Glu

Ser

Ala

Trp

Thr

245

Ile

Gly

His

Phe

Glu

325

Ser

Leu

Phe

Glu

Val

Glu

Pro

150

Gln

Ser

Gly

Asp

His

230

Arg

Ser

Tyr

Phe

Arg

310

Val

Thr

Gly

Met

Arg

Phe

Gly

135

Gln

Pro

Val

Val

Asn

215

Cys

Thr

Asn

Ser

Ser

295

Pro

Thr

Val

Ser

Val

Leu

Gln

120

Ala

Arg

Ala

Pro

Gly

200

Asn

Asp

Trp

Gly

Thr

280

Pro

Lys

Thr

Gln

Ala

360

Pro

Gln

105

Ala

Lys

Ser

Arg

Asp

185

Pro

Glu

Ser

Ala

Thr

265

Pro

Arg

Arg

Asn

Val

345

His

Gln

Glu

Lys

Thr

Pro

Lys

170

Pro

Asn

Gly

Thr

Leu

250

Ser

Trp

Asp

Leu

Glu

330

Phe

Gln

Tyr

Asp

Lys

Ala

Asp

155

Arg

Gln

Thr

Ala

Trp

235

Pro

Gly

Gly

Trp

Asn

315

Gly

Thr

Gly

Gly

Thr

Arg

Pro

140

Ser

Leu

Pro

Met

Asp

220

Leu

Thr

Gly

Tyr

Gln

300

Phe

Thr

Asp

Cys

Tyr

Ser

Val

125

Gly

Ser

Asn

Leu

Ala

205

Gly

Gly

Tyr

Ser

Phe

285

Arg

Lys

Lys

Ser

Leu

365

Leu

Phe

110

Leu

Lys

Thr

Phe

Gly

190

Ala

Val

Asp

Asn

Thr

270

Asp

Leu

Leu

Thr

Glu

350

Pro

Thr

Gly

Glu

Lys

Gly

Gly

175

Glu

Gly

Gly

Arg

Asn

255

Asn

Phe

Ile

Phe

Ile

335

Tyr

Pro

Leu

Gly

Pro

Arg

Ile

160

Gln

Pro

Gly

Asn

Val

240

His

Asp

Asn

Asn

Asn

320

Ala

Gln

Phe

Asn
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Asn

385

Phe

Thr

Leu

Val

Ser

465

Pro

Asn

Asn

Lys

Gly

545

Ile

Glu

Gln

Gln

His

625

Leu

370

Gly

Pro

Phe

Asp

Arg

450

Gln

Gly

Asn

Gly

Asp

530

Lys

Thr

Tyr

Thr

Asn

610

Thr

Lys

Ser

Ser

Glu

Arg

435

Thr

Ala

Pro

Asn

Arg

515

Asp

Gln

Asp

Gly

Gly

595

Arg

Asp

His

Gln

Gln

Asp

420

Leu

Gln

Gly

Cys

Ser

500

Asp

Glu

Gly

Glu

Ala

580

Leu

Asp

Gly

Pro

Ala

Met

405

Val

Met

Thr

Pro

Tyr

485

Asn

Ser

Asp

Ala

Glu

565

Val

Val

Val

Asn

Pro
645

Leu

390

Leu

Pro

Asn

Thr

Ser

470

Arg

Phe

Leu

Arg

Gly

550

Glu

Ala

His

Tyr

Phe

630

Pro

375

Gly

Arg

Phe

Pro

Gly

455

Ser

Gln

Ala

Met

Phe

535

Asn

Ile

Ile

Asn

Leu

615

His

Gln

Arg

Thr

His

Leu

440

Thr

Met

Gln

Trp

Asn

520

Phe

Asp

Lys

Asn

Gln

600

Gln

Pro

Ile

Ser

Gly

Ser

425

Ile

Gly

Ala

Arg

Thr

505

Pro

Pro

Gly

Ala

Asn

585

Gly

Ser

Leu

Ser

Asn

410

Ser

Asp

Gly

Asn

Val

490

Gly

Gly

Ser

Val

Thr

570

Gln

Val

Pro

Pro

Ile
650

Phe

395

Asn

Tyr

Gln

Thr

Gln

475

Ser

Ala

Val

Ser

Asp

555

Asn

Ala

Ile

Ile

Leu

635

Lys

380

Tyr

Phe

Ala

Tyr

Gln

460

Ala

Thr

Ala

Ala

Gly

540

Tyr

Pro

Ala

Pro

Trp

620

Met

Asn

Cys

Gln

His

Leu

445

Thr

Arg

Thr

Lys

Met

525

Val

Ser

Val

Asn

Gly

605

Ala

Gly

Thr

Leu

Phe

Ser

430

Tyr

Leu

Asn

Thr

Phe

510

Ala

Leu

Gln

Ala

Thr

590

Met

Lys

Gly

Pro

Glu

Ser

415

Gln

Tyr

Ala

Trp

Asn

495

Lys

Ser

Ile

Val

Thr

575

Gln

Val

Ile

Phe

Val
655

Tyr

400

Tyr

Ser

Leu

Phe

Val

480

Gln

Leu

His

Phe

Leu

560

Glu

Ala

Trp

Pro

Gly

640

Pro
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Ala Asp Pro

Thr Gln Tyr
675

Gln Lys Glu
690

Asn Tyr Tyr
705

Val Tyr Ser

Leu

<210> 19

<211> 1866
<212> DNA
<213>

<400> 19
atgccggggt

ggcatttctg
tctgacatgg
cgcgactttc
caatttgaga

aaatccatgg

taccgcggga
gccggagsceg
acccagcctg
aatctcacgg
gagcagaaca
tcagccaggt
cagtggatcc
tcccaaatca
cccgactacc
attttggaac
acgaaaaagt
accaacatcg

aatgagaact

Pro Leu Thr Phe Asn

660

Ser Thr Gly Gln Val

680

Asn Ser Lys Arg Trp

695

Lys Ser Thr Asn Val
710

Glu Pro Arg Pro Ile

725

tttacgagat
acagctttgt
atctgaatct
tgacggaatg
agggagagag
ttttgggacg
tcgagccgac
ggaacaaggt
agctccagtg
agcgtaaacg
aagagaatca
acatggagct

aggaggacca

aggctgcectt

tggtgggcca
taaacgggta
tcggcaagag
cggaggccat

ttcccttcaa

adeno-associated virus 2

tgtgattaag
gaactgggtg
gattgagcag
gcgecgtgtg
ctacttccac
tttcctgagt
tttgccaaac
ggtggatgag
ggcgtggact
gttggtggcg
gaatcccaat
ggtcgggtesg
ggcctcatac
ggacaatgcg
gcagcccgtg
cgatccccaa
gaacaccatc
agcccacact

cgactgtgtc

Gln Ala Lys
665

Ser Val Glu

Asn Pro Glu

Asp Phe Ala
715

Gly Thr Arg
730

gtccccageg
gccgagaagg
gcacccctga
agtaaggccc
atgcacgtgc
cagattcgcg
tggttcgegg
tgctacatcc
aatatggaac
cagcatctga
tctgatgcgc
ctcgtggaca
atctccttca
ggaaagatta
gaggacattt
tatgcggctt
tggctgtttg
gtgcccttct

gacaagatgg

Leu Asn Ser
670

Ile Glu Trp
685

Ile Gln Tyr
700

Val Asn Thr

Tyr Leu Thr

accttgacga
aatgggagtt
ccgtggecga
cggaggccct
tcgtggaaac
aaaaactgat
tcacaaagac
ccaattactt
agtatttaag
cgcacgtgtc
cggtgatcag
aggggattac
atgcggcctc
tgagcctgac
ccagcaatcg
ccgtctttct
ggcctgcaac
acgggtgcegt

tgatctggtg

Phe Ile

Glu Leu

Thr Ser

Glu Gly
720

Arg Asn
735

gcatctgccc
gccgccagat
gaagctgcag
tttctttgtg
caccggggtg
tcagagaatt
cagaaatggc
gctccccaaa
cgecctgtttg
gcagacgcag
atcaaaaact
ctcggagaag
caactcgcgg
taaaaccgcc
gatttataaa
gggatgggcc
taccgggaag

aaactggacc

g8aggagees

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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aagatgaccg
gtggaccaga
aacaccaaca
ttgcaagacc
gtcaccaagc
gagcatgaat
gatataagtg
gaagcttcga
aatctgatgc
ttcactcacg
tctgtcgtca
ccagacgctt
caatag
<210> 20
<211> 1866
<212> DNA
<213>

<400> 20
atgccggggt

ggcatttctg
tctgacatgg
cgcgactttc
caatttgaga

aaatccatgg

taccgecggga
gccggageceg
acccagcctg
aatctcacgg
gagcagaaca
tcagccaggt
cagtggatcc
tcccaaatca
cccgactacc
attttggaac
acgaaaaagt

accaacatcg

ccaaggtcgt
aatgcaagtc
tgtgcgecgt
ggatgttcaa
aggaagtcaa
tctacgtcaa
agcccaaacg
tcaactacgc
tgtttccctg
gacagaaaga
aaaaggcgta

gcactgcctg

tttacgagat
acagctttgt
atctgaatct
tgacggaatg
agggagagag
ttttgggacg
tcgagccgac
ggaacaaggt
agctccagtg
agcgtaaacg
aagagaatca
acatggagct

aggaggacca

aggctgcctt

tggtgggcca
taaacgggta
tcggcaagag

cggaggccat

ggagtcggcc
ctcggcccag
gattgacggg
atttgaactc
agactttttc
aaagggtgga
ggtgcgegag
agacaggtac
cagacaatgc
ctgtttagag
tcagaaactg

cgatctggtc

adeno-associated virus 2

tgtgattaag
gaactgggtg
gattgagcag
gcgeegtgtg
ctacttccac
tttcctgagt
tttgccaaac
ggtggatgag
ggcgtggact
gttggtggcg
gaatcccaat
ggtcgggteg
ggcctcatac
ggacaatgcg
gcagcccgtg
cgatccccaa
gaacaccatc

agcccacact

aaagccattc
atagacccga
aactcaacga
acccgcecegtc
cggtgggcaa
gccaagaaaa
tcagttgcgc
caaaacaaat
gagagaatga
tgctttcccg
tgctacattc

aatgtggatt

gtccccageg
gccgagaagg
gcacccctga
agtaaggccc
atgcacgtgc
cagattcgcg
tggttcgegg
tgctacatcc
aatatggaac
cagcatctga
tctgatgcgc
ctcgtggaca
atctccttca
ggaaagatta
gaggacattt
tatgcggctt
tggctgtttg

gtgcccttct

tcggaggaag
ctcccgtgat
ccttcgaaca
tggatcatga
aggatcacgt
gacccgcccc
agccatcgac
gttctcgtca
atcagaattc
tgtcagaatc
atcatatcat

tggatgactg

accttgacgg
aatgggagtt
ccgtggccga
cggaggccct
tcgtggaaac
aaaaactgat
tcacaaagac
ccaattactt
agtacctcag
cgcacgtgtc
cggtgatcag
aggggattac
atgcggcctc
tgagcctgac
ccagcaatcg
ccgtctttct

ggcctgcaac

acgggtgcegt

caaggtgcgc
cgtcacctcc
ccagcagccg
ctttgggaag
ggttgaggtg
cagtgacgca
gtcagacgcg
cgtgggcatg
aaatatctgc
tcaacccgtt

gggaaaggtg

catctttgaa

gcatctgccc
gccgccagat
gaagctgcag
tttctttgtg
caccggggtg
tcagagaatt
cagaaatggc
gctccccaaa
cgcctgtttg
gcagacgcag
atcaaaaact
ctcggagaag
caactcgcgg
taaaaccgcc

gatttataaa

gggatgggcc

taccgggaag

aaactggacc

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1866

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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aatgagaact
aagatgaccg
gtggaccaga
aacaccaaca
ttgcaagacc
gtcaccaagc
gagcatgaat
gatataagtg
gaagcttcga
aatctgatgc
ttcactcacg
tctgtcgtca
ccagacgctt
caatag
<210> 21
<211> 621
<212> PRT
<213>
<400> 21
Met Pro Gly

1

Gly His Leu

Lys Glu Trp

Glu Gln Ala
50

Thr Glu Trp
65

Gln Phe Glu

Thr Thr Gly

Arg Glu Lys
115

ttcccttcaa
ccaaggtcgt
aatgcaagtc
tgtgcgecgt
ggatgttcaa
aggaagtcaa
tctacgtcaa
agcccaaacg
tcaactacgc
tgtttccctg
gacagaaaga
aaaaggcgta

gcactgcctg

Phe Tyr Gl

Pro Gly Il
20

Glu Leu Pr

Pro Leu Th

Arg Arg Va
70

Lys Gly Gl
85

Val Lys Se
100

Leu Ile Gl

cgactgtgtc
ggagtcggcc
ctcggcccag
gattgacggg
atttgaactc
agactttttc
aaagggtgga
ggtgcgegag
agacaggtac
cagacaatgc
ctgtttagag
tcagaaactg

cgatctggtc

adeno-associated virus 2

u Ile val

e Ser Asp

o Pro Asp

r Val Ala

55

1 Ser Lys

u Ser Tyr

r Met Val

n Arg Ile
120

gacaagatgg

aaagccattc
atagacccga
aactcaacga
acccgccgtc
cggtgggcaa
gccaagaaaa
tcagttgcgc
caaaacaaat
gagagaatga
tgctttcccg
tgctacattc

aatgtggatt

Ile Lys Val
10

Ser Phe Val
25

Ser Asp Met

Glu Lys Leu

Ala Pro Glu
75

Phe His Met
90

Leu Gly Arg
105

Tyr Arg Gly

tgatctggtg
tcggaggaag
ctcccgtgat
ccttcgaaca
tggatcatga
aggatcacgt
gacccgcccc
agccatcgac
gttctcgtca
atcagaattc
tgtcagaatc
atcatatcat

tggatgactg

Pro Ser Asp

Asn Trp Val
30

Asp Leu Asn
45

Gln Arg Asp
60

Ala Leu Phe

His Val Leu

Phe Leu Ser
110

Ile Glu Pro
125

ggaggagees
caaggtgcgc
cgtcacctcc
ccagcagccg
ctttgggaag
ggttgaggtg
cagtgacgca
gtcagacgcg
cgtgggcatg
aaatatctgc
tcaacccgtt

gggaaaggtg

catctttgaa

Leu Asp
15

Ala Glu

Leu Ile

Phe Leu

Phe Val

80

Val Glu
95

Gln Ile

Thr Leu

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1866
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Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Thr

Thr

Phe

Cys

Lys

385

Val

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Val

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Gln

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

135

Cys

Trp

Thr

Thr

Val

215

Leu

Gln

Ile

Thr

Ser

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Glu

345

Asn

Trp

Ile

Ala

Arg

Pro

Thr

170

Lys

Gln

Ser

Lys

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Lys

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Gly

Leu

Gln

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Thr

350

Phe

Met

Lys

Thr

Gly

Pro

Tyr

175

Gln

Gln

Arg

Glu

Ala

255

Gly

Gln

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

Gly

Lys

160

Leu

His

Asn

Tyr

Lys

240

Ala

Lys

Gln

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val
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Ile

Thr

Glu

Glu

465

Glu

Pro

Ala

Arg

Phe

545

Phe

Ser

Ile

Leu

Val

Thr

Leu

450

Val

His

Ser

Gln

Tyr

530

Pro

Thr

Gln

His

Val
610

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

<400>
atgccggggt tttacgagat tgtgattaag gtccccagceg

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Gln

Cys

His

Pro

His

595

Asn

22
1589
DNA

Ser

420

Glu

Arg

Asp

Phe

Ala

500

Ser

Asn

Arg

Gly

Val

580

Ile

Val

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Lys

Gln

Gln

565

Ser

Met

Asp

Thr

Gln

Leu

Phe

470

Val

Ile

Ser

Cys

Cys

550

Lys

Val

Gly

Leu

Asn

Gln

Asp

455

Arg

Lys

Ser

Asp

Ser

535

Glu

Asp

Val

Lys

Asp
615

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Arg

Arg

Cys

Lys

Val

600

Asp

adeno-associated virus 2

22

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

His

Met

Leu

Lys

585

Pro

Cys

410

Ala

Gln

Phe

Lys

Gly

490

Lys

Ala

Val

Asn

Glu

570

Ala

Asp

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Ser

Gly

Gln

555

Cys

Tyr

Ala

Phe

ggcatttctg acagctttgt gaactgggtg gccgagaagg

tctgacatgg atctgaatct gattgagcag gcacccctga

cgcgactttc tgacggaatg gcgeccgtgtg agtaaggccc

415

Ile Asp Gly Asn Ser
430

Arg Met Phe Lys Phe
445

Lys Val Thr Lys Gln
460

His Val Vval Glu Val
480

Lys Lys Arg Pro Ala
495

Val Arg Glu Ser Val
510

Ile Asn Tyr Ala Asp
525

Met Asn Leu Met Leu
540

Asn Ser Asn Ile Cys
560

Phe Pro Val Ser Glu
575

Gln Lys Leu Cys Tyr
590

Cys Thr Ala Cys Asp
605

Glu Gln
620

accttgacga gcatctgccc
aatgggagtt gccgccagat
ccgtggccga gaagctgcag

cggaggccct tttctttgtg

60

120

180

240
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caatttgaga agggagagag ctacttccac

aaatccatgg ttttgggacg tttcctgagt

taccgcggga tcgagccgac tttgccaaac

gccggaggeg ggaacaaggt ggtggatgag

acccagcctg agctccagtg ggegtggact

aatctcacgg agcgtaaacg gttggtggceg

gagcagaaca aagagaatca gaatcccaat

tcagccaggt acatggagct ggtcgggtgg

cagtggatcc aggaggacca ggcctcatac

tcccaaatca aggctgcctt ggacaatgcg

cccgactacc tggtgggcca gcagecccgtg

attttggaac taaacgggta cgatccccaa

acgaaaaagt tcggcaagag gaacaccatc

accaacatcg cggaggccat agcccacact

aatgagaact ttcccttcaa cgactgtgtc

aagatgaccg ccaaggtcgt ggagtcggcc

gtggaccaga aatgcaagtc ctcggcccag

aacaccaaca tgtgcgccgt gattgacggg

ttgcaagacc ggatgttcaa atttgaactc

gtcaccaagc aggaagtcaa agactttttc

gagcatgaat tctacgtcaa aaagggtgga

gatataagtg agcccaaacg ggtgcgcgag

gaagcttcga tcaactacgc agacagtag

<21e> 23
<211> 528
<212> PRT

<213> adeno-associated virus 2

<400> 23
Met Pro Gly Phe
1

Glu His Leu Pro
20

Lys Glu Trp Glu
35

Glu Gln Ala Pro
50

atgcacgtgc
cagattcgcg
tggttcgegg
tgctacatcc
aatatggaac
cagcatctga
tctgatgcgc
ctcgtggaca
atctccttca
ggaaagatta
gaggacattt
tatgcggctt
tggctgtttg
gtgcccttct
gacaagatgg
aaagccattc
atagacccga
aactcaacga
acccgcecegtc
cggtgggcaa
gccaagaaaa

tcagttgcgc

Tyr Glu Ile Val Ile Lys Val

10

Gly Ile Ser Asp Ser Phe Val

25

Leu Pro Pro Asp Ser Asp Met

40

Leu Thr Val Ala Glu Lys Leu

55

tcgtggaaac
aaaaactgat
tcacaaagac
ccaattactt
agtacctcag
cgcacgtgtc
cggtgatcag
aggggattac
atgcggcctc
tgagcctgac
ccagcaatcg
ccgtctttct
ggcctgcaac
acgggtgegt
tgatctggtg
tcggaggaag
ctcccgtgat
ccttcgaaca
tggatcatga
aggatcacgt
gacccgcccc

agccatcgac

caccggggtg

tcagagaatt
cagaaatggc
gctccccaaa
cgcctgtttg
gcagacgcag
atcaaaaact
ctcggagaag
caactcgegg
taaaaccgcc
gatttataaa
gggatgggcc
taccgggaag
aaactggacc
g8aggagees
caaggtgcgc
cgtcacctcc
ccagcagccg
ctttgggaag
ggttgaggtg
cagtgacgca

gtcagacgcg

Pro Ser Asp Leu Asp

15

Asn Trp Val Ala Glu

30

Asp Leu Asn Leu Ile

45

Gln Arg Asp Phe Leu

60

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1589
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Thr

65

Gln

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Thr

Glu

Phe

Thr

Glu

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Val

290

Gly

Lys

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Arg

Gly

85

Lys

Ile

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly
325

Val

70

Glu

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Gln

310

Lys

Ser

Ser

Met

Arg

Thr

135

Cys

Trp

Thr

Thr

Val

215

Leu

Gln

Ile

Thr

Ser

295

Tyr

Arg

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Pro

His

90

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Lys

Tyr

250

Ala

Asp

Ile

Ser

Ile
330

Glu

75

Met

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ala

His

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Lys

300

Phe

Leu

Leu

Val

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

Phe

Leu

Ser

110

Pro

Gly

Leu

Gln

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Phe

Val

95

Gln

Thr

Gly

Pro

Tyr

175

Gln

Gln

Arg

Glu

Ala

255

Gly

Gln

Glu

Trp

Pro
335

Val

80

Glu

Ile

Leu

Gly

Lys

160

Leu

His

Asn

Tyr

Lys

240

Ala

Lys

Gln

Leu

Ala

320

Ala
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Thr Thr Gly

Phe Tyr Gly
355

Cys Val Asp
370

Lys Val Vval
385

Val Asp Gln

Ile Val Thr

Thr Thr Phe
435

Glu Leu Thr
450

Glu Val Lys
465

Glu His Glu

Pro Ser Asp

Ala Gln Pro
515

<210> 24

<211> 1195
<212> DNA
<213>

<400> 24
catggagctg

ggaggaccag

ggctgecttg

ggtgggccag
aaacgggtac
cggcaagags
ggaggccata

tcccttcaac

Lys Thr Asn Ile Ala

340

Cys Val Asn Trp Thr

360

Lys Met Val Ile Trp

375

Glu Ser Ala Lys Ala
390

Lys Cys Lys Ser Ser

405

Ser Asn Thr Asn Met

420

Glu His Gln Gln Pro

440

Arg Arg Leu Asp His

455

Asp Phe Phe Arg Trp
470

Phe Tyr Val Lys Lys

485

Ala Asp Ile Ser Glu

500

Ser Thr Ser Asp Ala

gtcgggtggc
gcctcataca
gacaatgcgg
cagcccgtgg
gatccccaat
aacaccatct
gcccacactg

gactgtgtcg

520

adeno-associated virus 2

tcgtggacaa
tctccttcaa
gaaagattat
aggacatttc
atgcggcttc
ggctgtttgg
tgcccttcta

acaagatggt

Glu Ala Ile
345

Asn Glu Asn

Trp Glu Glu

Ile Leu Gly
395

Ala Gln Ile
410

Cys Ala Vval
425

Leu Gln Asp

Asp Phe Gly

Ala Lys Asp
475

Gly Gly Ala
490

Pro Lys Arg
505

Glu Ala Ser

ggggattacc
tgcggectcc
gagcctgact
cagcaatcgg
cgtctttctg
gcctgeaact
cgggtgcegta

gatctggtgg

Ala His Thr
350

Phe Pro Phe
365

Gly Lys Met
380

Gly Ser Lys

Asp Pro Thr

Ile Asp Gly
430

Arg Met Phe
445

Lys Val Thr
460

His Val Vval

Lys Lys Arg

Val Arg Glu
510

Ile Asn Tyr
525

tcggagaagc
aactcgcggt
aaaaccgccc
atttataaaa
ggatgggcca
accgggaaga

aactggacca

gaggaggsga

Val Pro

Asn Asp

Thr Ala

Val Arg
400

Pro Val
415

Asn Ser

Lys Phe

Lys Gln

Glu Vval
480

Pro Ala
495

Ser Val

Ala Asp

agtggatcca
cccaaatcaa
ccgactacct
ttttggaact
Ccgaaaaagtt
ccaacatcgc
atgagaactt

agatgaccgc

60

120

180

240

300

360

420

480
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caaggtcgtg
atgcaagtcc
gtgcgecgtyg
gatgttcaaa
ggaagtcaaa
ctacgtcaaa
gcccaaacgg
caactacgca
gtttccctgce
acagaaagac
aaaggcgtat
cactgcctgc
<210> 25

<211> 397
<212> PRT
<213>
<400> 25

Met Glu Leu

1

Gln Trp Ile

Ser Asn Ser
35

Ile Met Ser
50

Pro Val Glu
65

Asn Gly Tyr

Thr Lys Lys

Thr Thr Gly
115

Phe Tyr Gly
130

gagtcggcca
tcggcccaga
attgacggga
tttgaactca
gactttttcc
aagggtggag
gtgcgcgagt
gacaggtacc
agacaatgcg
tgtttagagt
cagaaactgt

gatctggtca

Val Gly Tr

Gln Glu As
20

Arg Ser Gl

Leu Thr Ly

Asp Ile Se
70

Asp Pro Gl
85

Phe Gly Ly
100

Lys Thr As

Cys Val As

aagccattct
tagacccgac
actcaacgac
cccgecgtct
ggtgggcaaa
ccaagaaaag
cagttgcgca
aaaacaaatg
agagaatgaa
gctttcecegt
gctacattca

atgtggattt

adeno-associated virus 2

p Leu Val

p Gln Ala

n Ile Lys
40

s Thr Ala
55

r Ser Asn

n Tyr Ala

s Arg Asn

n Ile Ala

120

n Trp Thr
135

cggaggaagc
tccegtgatc
cttcgaacac
ggatcatgac
ggatcacgtg
acccgececcc
gccatcgacg
ttctcgtcac
tcagaattca
gtcagaatct
tcatatcatg

ggatgactgc

Asp Lys Gly
10

Ser Tyr Ile
25

Ala Ala Leu

Pro Asp Tyr

Arg Ile Tyr
75

Ala Ser Val
90

Thr Ile Trp
105

Glu Ala Ile

Asn Glu Asn

aaggtgcgceg
gtcacctcca
cagcagccgt
tttgggaagg
gttgaggtgg
agtgacgcag
tcagacgcgg
gtgggcatga
aatatctgct
caacccgttt
ggaaaggtgc

atctttgaac

Ile Thr Ser

Ser Phe Asn
30

Asp Asn Ala
45

Leu Val Gly
60

Lys Ile Leu

Phe Leu Gly

Leu Phe Gly
110

Ala His Thr
125

Phe Pro Phe
140

tggaccagaa
acaccaacat
tgcaagaccg
tcaccaagca
agcatgaatt
atataagtga
aagcttcgat
atctgatgct
tcactcacgg
ctgtcgtcaa
cagacgcttg

aatag

Glu Lys

15

Ala Ala

Gly Lys

Gln Gln

Glu Leu

80

Trp Ala

Pro Ala

Val Pro

Asn Asp

540

600

660

720

780

840

900

960

1020

1080

1140

1195
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Cys

145

Lys

Val

Ile

Thr

Glu

225

Glu

Glu

Pro

Ala

Arg

305

Phe

Phe

Ser

Ile

Leu
385

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Ser

Gln

290

Tyr

Pro

Thr

Gln

His

370

Val

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

Asp Lys

Val Glu

Gln Lys
180

Thr Ser
195

Phe Glu

Thr Arg

Lys Asp

Glu Phe
260

Asp Ala
275

Pro Ser

Gln Asn

Cys Arg

His Gly
340

Pro Val
355

His Ile

Asn Val

26
939
DNA

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Lys

Gln

325

Gln

Ser

Met

Asp

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Ile

Ser

Cys

310

Cys

Lys

Val

Gly

Leu
390

adeno-associated

Ile

Lys

Ser

Asn

Gln

215

Asp

Arg

Lys

Ser

Asp

295

Ser

Glu

Asp

Val

Lys

375

Asp

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Arg

Arg

Cys

Lys

360

Val

Asp

virus 2

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

His

Met

Leu

345

Lys

Pro

Cys

Glu

Leu

170

Gln

Ala

Gln

Phe

Lys

250

Gly

Lys

Ala

Val

Asn

330

Glu

Ala

Asp

Ile

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Ser

Gly

315

Gln

Cys

Tyr

Ala

Phe
395

Gly

Gly

Asp

Ile

Arg

220

Lys

His

Lys

Val

Ile

300

Met

Asn

Phe

Gln

Cys

380

Glu

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Arg

285

Asn

Asn

Ser

Pro

Lys

365

Thr

Gln

Met

Lys

Thr

190

Gly

Phe

Thr

Val

Arg

270

Glu

Tyr

Leu

Asn

Val

350

Leu

Ala

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Ala

Met

Ile

335

Ser

Cys

Cys

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Asp

Leu

320

Cys

Glu

Tyr

Asp
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<400> 26
atggagctgg

gaggaccagg
gctgecttgg
gtgggccagce
aacgggtacg
ggcaagagga
gaggccatag
cccttcaacg
aaggtcgtgg
tgcaagtcct
tgcgeccgtga
atgttcaaat
gaagtcaaag
tacgtcaaaa
cccaaacggg
aactacgcag
<210> 27

<211> 312
<212> PRT
<213>
<400> 27

Met Glu Leu

1

Gln Trp Ile

Ser Asn Ser
35

Ile Met Ser
50

Pro Val Glu
65

Asn Gly Tyr

Thr Lys Lys

tcgggtggct
cctcatacat
acaatgcggg
agcccgtgga
atccccaata
acaccatctg
cccacactgt
actgtgtcga
agtcggccaa
cggcccagat
ttgacgggaa
ttgaactcac
actttttccg
agggtggagc
tgcgcgagtc

acagattggc

Val Gly Tr

Gln Glu As
20

Arg Ser Gl

Leu Thr Ly

Asp Ile Se
70

Asp Pro Gl
85

Phe Gly Ly
100

cgtggacaag
ctccttcaat
aaagattatg
ggacatttcc
tgcggcttcc
gctgtttggg
gcccttctac
caagatggtg
agccattctc
agacccgact
ctcaacgacc
ccgccgtctg
gtgggcaaag
caagaaaaga
agttgcgcag

tcgaggacac

adeno-associated virus 2

p Leu Val

p Gln Ala

n Ile Lys

40

s Thr Ala

55

r Ser Asn

n Tyr Ala

s Arg Asn

gggattacct
gcggcectcca
agcctgacta
agcaatcgga
gtctttctgg
cctgcaacta
gggtgcgtaa
atctggtggg
ggaggaagca
cccgtgatcg
ttcgaacacc
gatcatgact
gatcacgtgg
cccgecccca
ccatcgacgt

tctctctag

Asp Lys Gly
10

Ser Tyr Ile
25

Ala Ala Leu

Pro Asp Tyr

Arg Ile Tyr
75

Ala Ser Val
90

Thr Ile Trp
105

cggagaagca
actcgcggtc
aaaccgcccc
tttataaaat
gatgggccac
ccgggaagac
actggaccaa
aggaggggaa
aggtgcgcegt
tcacctccaa
agcagccgtt
ttgggaaggt
ttgaggtgga
gtgacgcaga

cagacgcgga

Ile Thr Ser

Ser Phe Asn
30

Asp Asn Ala
45

Leu Val Gly
60

Lys Ile Leu

Phe Leu Gly

Leu Phe Gly
110

gtggatccag
ccaaatcaag
cgactacctg
tttggaacta
gaaaaagttc
caacatcgcg
tgagaacttt
gatgaccgcc
ggaccagaaa
caccaacatg
gcaagaccgg
caccaagcag
gcatgaattc
tataagtgag

agcttcgatc

Glu Lys

15

Ala Ala

Gly Lys

Gln Gln

Glu Leu

80

Trp Ala

Pro Ala

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

939

47149



Thr

Phe

Cys

145

Lys

Val

Ile

Thr

Glu

225

Glu

Glu

Pro

Ala

Arg
305

Thr

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Ser

Gln

290

Leu

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

<220>
<223>

<400>

tccctatcag tgatagaga

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

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Ala

28
19
DNA

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Asp

Phe

260

Ala

Ser

Arg

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Gly

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Ile

Ser

His
310

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Asp

Arg

Lys

Ser

Asp

295

Ser

Artificial Sequence

TetR binding site

28

29
107
DNA

Artificial Sequence

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Leu

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Lys

250

Gly

Lys

Ala

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Ser

Ala

Phe

140

Gly

Gly

Asp

Ile

Arg

220

Lys

His

Lys

Val

Ile
300

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Arg

285

Asn

Thr

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Val

Arg

270

Glu

Tyr

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Ala

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Asp

19
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<220>
<223>

<400>

cgccctcttc ggcatcaagg aaggtgattg gtttgtaggt gtaggccacg tgaccgggtg

ttcctgaagg ggggctataa aaggtcccta tcagtgatag agactca

<210>
<211>
212>
<213>

<220>
<223>

<400>

cgccctcttc ggcatcaagg aaggtgattg gtttgtaggt gtaggccacg tgactcccta

tcagtgatag agaactataa aaggtcccta tcagtgatag agactca

Modified MLP

29

30

107

DNA

Artificial Sequence

Modified MLP

30
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