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<210> 1

<211> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> Ranibizumab Fab Amino Acid Sequence - light chain

<400> 1
Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Val Leu Ile
35 40 45

Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Thr Val Pro Trp
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala



100 105

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly
145 150 155

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
165 170

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
180 185

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 2

<211> 231

<212> PRT

<213> Artificial Sequence

<220>

<223> Ranibizumab Fab Amino Acid Sequence - heavy chain

<400> 2

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
1 5 10

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Ala

Gln

160

Ser

Tyr

Ser

Pro Gly Gly

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Asp Phe Thr His Tyr

20 25

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala

30

Glu Trp Val

Ala Asp Phe



Lys

65

Leu

Ala

Trp

Pro

Thr

145

Thr

Pro

Thr

Asn

Ser
225

50

Arg

Gln

Lys

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Cys

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

<220>
<223>

Arg

Met

Tyr

Gln

115

Val

Ala

Ser

Val

Pro

195

Lys

Asp

3
214
PRT

Phe

Asn

Pro

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Lys

Thr

Ser

85

Tyr

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Thr

Phe

70

Leu

Tyr

Leu

Leu

Cys

150

Ser

Ser

Ser

Asn

His
230

55

Ser

Arg

Tyr

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Leu

Artificial Sequence

Bevacizumab Fab Amino Acid Sequence - Light chain

Leu

Ala

Gly

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Asp

Glu

Thr

105

Val

Ser

Lys

Leu

Leu

185

Thr

Val

Thr

Asp

90

Ser

Ser

Ser

Asp

Thr

170

Tyr

Gln

Asp

Ser

75

Thr

His

Ser

Lys

Tyr

155

Ser

Ser

Thr

Lys

60

Lys

Ala

Trp

Ala

Ser

140

Phe

Gly

Leu

Tyr

Lys
220

Ser

Val

Tyr

Ser

125

Thr

Pro

Val

Ser

Ile

205

Val

Thr

Tyr

Phe

110

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Ala

Tyr

95

Asp

Lys

Gly

Pro

Thr

175

Val

Asn

Pro

Tyr

80

Cys

Val

Gly

Gly

Val

160

Phe

Val

Val

Lys



<400>

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Arg

Asn

Phe

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Val

Trp

35

Thr

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu
195

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Thr

Ile

Gln

Ser

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Ser

Cys

Lys

His

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Pro

Ser

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Asp

Pro

Ser

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ala

Ile

Lys

45

Arg

Ser

Thr

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Ser

30

Val

Phe

Leu

Val

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Val

15

Asn

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Tyr

Ile

Gly

Pro

80

Trp

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



Phe Asn Arg Gly Glu Cys
210

<210> 4

<211> 231

<212> PRT

<213> Artificial Sequence

<220>
<223> Bevacizumab Fab Amino Acid Sequence - Heavy chain

<400> 4
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe
50 55 60

Lys Arg Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Tyr Pro His Tyr Tyr Gly Ser Ser His Trp Tyr Phe Asp Val
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160



Thr Val

Pro Ala

Thr Val

Asn His
210

Ser Cys
225

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

<220>
<223>

<400>

5
2
P

Ser

Val

Pro

195

Lys

Asp

6
RT

Trp

Leu

180

Ser

Pro

Lys

Asn

165

Gln

Ser

Ser

Thr

Ser

Ser

Ser

Asn

His
230

Gly

Ser

Leu

Thr

215

Leu

Artificial Sequence

VEGF-A signal peptide

5

Ala Leu Thr
170

Gly Leu Tyr
185

Gly Thr Gln
200

Lys Val Asp

Ser Gly

Ser Leu

Thr Tyr

Lys Lys
220

Val His Thr Phe
175

Ser Ser Val Val
190

Ile Cys Asn Val
205

Val Glu Pro Lys

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu

1

5

10

Tyr Leu His His Ala Lys Trp Ser Gln Ala

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

<220>
<223>

<400>

6
2
P

9
RT

20

Artificial Sequence

25

Fibulin-1 signal peptide

6

15

Met Glu Arg Ala Ala Pro Ser Arg Arg Val Pro Leu Pro Leu Leu Leu

1

5

10

15

Leu Gly Gly Leu Ala Leu Leu Ala Ala Gly Val Asp Ala



20 25

210> 7

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Vitronectin signal peptide

<400> 7

Met Ala Pro Leu Arg Pro Leu Leu Ile Leu Ala Leu Leu Ala Trp Val
1 5 10 15

Ala Leu Ala

<210> 8

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Complement Factor H signal peptide

<400> 8
Met Arg Leu Leu Ala Lys Ile Ile Cys Leu Met Leu Trp Ala Ile Cys

1 5 10 15

Val Ala

<210> 9

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Opticin signal peptide

<400> 9
Met Arg Leu Leu Ala Phe Leu Ser Leu Leu Ala Leu Val Leu Gln Glu

1 5 10 15

Thr Gly Thr



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

10
728
DNA

<220>
<223>

<400> 10
gctagcgcca

gtgcactccg
cgggtgacca
cagaagcccg
gtgccctccc
ctgcagcccg
ttcggccagg
ttcccccect
aacttctacc
aactcccagg
accctgaccc
caccagggcc
gcctcgag

<210>
<211>

<212>
<213>

11
1440
DNA

<220>

<223>

<400> 11

ccatgggctg
acatccagat
tcacctgctc
gcaaggcccc
ggttctccgg
aggacttcgc
gcaccaaggt
ccgacgagca
cccgggagsc
agtccgtgac
tgtccaaggc

tgtcctcccc

Artificial Sequence

gtcctgcatc
gacccagtcc
cgcctcccag
caaggtgctg
ctccggctcc
cacctactac
ggagatcaag
gctgaagtcc
caaggtgcag
cgagcaggac
cgactacgag

cgtgaccaag

Artificial Sequence

Bevacizumab cDNA - Light chain

atcctgttcc
ccctectcecc
gacatctcca
atctacttca
ggcaccgact
tgccagcagt
cggaccgtgg
ggcaccgcct
tggaaggtgg
tccaaggact
aagcacaagg

tccttcaacc

Bevacizumab cDNA - heavy chain

tggtggccac
tgtccgectc
actacctgaa
cctcctccect
tcaccctgac
actccaccgt
ccgeccccctce
ccgtggtgtg
acaacgccct
ccacctactc
tgtacgcctg

ggggcgagtg

cgccaccggc
cgtgggcgac
ctggtaccag
gcactccggc
catctcctcc
gccctggacc
cgtgttcatc
cctgctgaac
gcagtccggc
cctgtcctcc
cgaggtgacc

ctgagcggcc

gctagcgcca ccatgggetg gtcctgecatc atcctgttcc tggtggccac cgccaccggc

gtgcactccg aggtgcagect ggtggagtcc ggcggeggec tggtgcagecc cggeggcetcec

ctgcggetgt cctgecgeccge ctccggectac accttcacca actacggcat gaactgggtg

60

120

180

240

300

360

420

480

540

600

660

720

728

60

120

180



cggcaggccc

cccacctacg
accgcctacc
aagtaccccc
ctggtgaccg
tccaagtcca
gagcccgtga
gccgtgcetgc
tccctgggca
gacaagaagg
cccgagctgce
atgatctccc
gaggtgaagt
cgggaggasc
gactggctga
atcgagaaga
cccccctccc
ttctacccct
aagaccaccc
gtggacaagt
ctgcacaacc
<210>
<211>

<212>
<213>

12
733
DNA

<220>

<223>

<400> 12

cCcggCaaggsg

ccgccgactt
tgcagatgaa
actactacgg
tgtcctccgc
cctccggegg
ccgtgtcctg
agtcctccgg
cccagaccta
tggagcccaa
tgggeggcecc
ggacccccga
tcaactggta
agtacaactc
acggcaagga
ccatctccaa
gggaggagat
ccgacatcgc
cccccgtgcet

cccggtggca

actacaccca

cctggagtgg
caagcggegg
ctccctgegg
ctcctcccac
ctccaccaag
caccgcecegcec
gaactccggc
cctgtactcc
catctgcaac
gtcctgcgac
ctccgtgttc
ggtgacctgc
cgtggacggc
cacctaccgg
gtacaagtgc
ggccaagggce
gaccaagaac
cgtggagtgg
ggactccgac

gcagggcaac

gaagtccctg

Artificial Sequence

gtgggctgga
ttcaccttct
gccgaggaca
tggtacttcg
ggcccctecceg
ctgggctgcc
gccctgacct
ctgtcctccg
gtgaaccaca
aagacccaca
ctgttccccc
gtggtggteg
gtggaggtgc
gtggtgtccg
aaggtgtcca
cagccccggg
caggtgtccc
gagtccaacg
ggctccttct
gtgttctcct

tccctgtccc

tcaacaccta
ccctggacac
ccgccgtgta
acgtgtgggsg
tgttccccct
tggtgaagga
ccggcecgtgca
tggtgaccgt
agccctccaa
cctgcccccc
ccaagcccaa
acgtgtccca
acaacgccaa
tgctgaccgt
acaaggccct
agccccaggt
tgacctgcct
gccagcccga
tcctgtactc
gctccgtgat

ccggcaagtg

caccggcgag
ctccaagtcc
ctactgcgcc
ccagggcacc
ggccccctcc
ctacttcccc
caccttcccc
gccctectcec
caccaaggtg
ctgccccgcec
ggacaccctg
cgaggacccc
gaccaagccc
gctgcaccag
gceccgeeccc
gtacaccctg
ggtgaagggc
gaacaactac
caagctgacc
gcacgaggcc

agcggeccgec

Ranibizumab cDNA (Light chain comprising a signal sequence)

gagctccatg gagtttttca aaaagacggc acttgccgca ctggttatgg gttttagtgg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

60



tgcagcattg
tgatcgtgtt
tcagcagaaa
cggtgttccg
cagcctgcag
gacctttggt
tatttttccg
gaataatttt
cggtaatagc
cagcaccctg
tacccatcag
gaagcttggt
<210> 13

<211> 779
<212> DNA

<213>

<220>
<223>

<400> 13
gagctcatat

agccggcgat
gtagcctgcg
gggttcgtca
gtgaaccgac
aaagcaccgc
gtgccaaata
gcaccctggt
cgagcagcaa

ttccggaacc

gccgatatcc
accattacct
ccgggtaaag
agccgtttta
ccggaagatt
cagggcacca
cctagtgatg
tatccgegtg
caagaaagcg
accctgagca
ggtctgagca

acc

gaaatacctg
ggccgaagtt
tctgagctgt
ggcaccgggt
ctatgcagca
atatctgcag
tccgtattac
taccgttagc
aagtaccagc

ggttaccgtg

agctgaccca
gtagcgcaag
caccgaaagt
gcggtagegg
ttgcaaccta
aagttgaaat
aacagctgaa
aagcaaaagt
ttaccgaaca
aagcagatta

gtccggttac

Artificial Sequence

ctgccgaccg
cagctggttg
gcagcaagcg
aaaggtctgg
gattttaaac
atgaatagcc
tatggcacca
agcgcaagca
ggtggcacag

agctggaata

gagcccgagc
ccaggatatt
tctgatttat
tagtggcacc
ttattgtcag
taaacgtacc
aagcggcacc
gcagtggaaa
ggatagcaaa
tgaaaaacac

Ccaaaagtttt

agcctgagceg
agcaattatc
tttaccagca
gattttaccc
cagtatagca
gttgcagcac
gcaagcgttg
gttgataatg
gatagcacct
aaagtgtatg

aatcgtggcg

caagcgttgg
tgaattggta
gcctgcatag
tgaccattag
ccgttccgtg
cgagcgtttt
tttgtctgct
cactgcagag
atagcctgag
cctgcgaagt

aatgctaata

Ranibizumab cDNA (Heavy chain comprising a signal sequence)

ctgctgectgg tctgectgectc ctcgetgecc

aaagcggtgg
gttatgattt
aatgggttgg
gtcgttttac
tgcgtgcaga
gccactggta
ccaaaggtcc

cagcactggg

gcggtgcact

tggtctggtt
tacccattat
ttggattaat
ctttagcctg
agataccgca
tttcgatgtt
gagcgttttt
ttgtctggtt

gaccagcggt

cagcctggtg
ggtatgaatt
acctataccg
gataccagca
gtttattatt
tggggtcagg
ccgctggcac
aaagattatt

gttcatacct

120

180

240

300

360

420

480

540

600

660

720

733

60

120

180

240

300

360

420

480

540

600



ttccggcagt tctgcagagc agcggtctgt atagcctgag cagcgttgtt accgttccga
gcagcagcct gggcacccag acctatattt gtaatgttaa tcataaaccg agcaatacca

aagtggataa aaaagttgag ccgaaaagct gcgataaaac ccatctgtaa tagggtacc

<210> 14

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Bevacizumab and Ranibizumab Light Chain CDR1

<400> 14

Ser Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn
1 5 10

<210> 15

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Bevacizumab and Ranibizumab Light Chain CDR2

<400> 15

Phe Thr Ser Ser Leu His Ser
1 5

<210> 16

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Bevacizumab and Ranibizumab Light Chain CDR3

<400> 16

Gln Gln Tyr Ser Thr Val Pro Trp Thr
1 5

<210> 17

<211> 10

<212> PRT

<213> Artificial Sequence

660

720

779



<220>
<223> Bevacizumab Heavy Chain CDR1

<400> 17

Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn
1 5 10

<210> 18

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Bevacizumab Heavy Chain CDR2

<400> 18

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe Lys
1 5 10 15

Arg

<210> 19

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Bevacizumab Heavy Chain CDR3

<400> 19

Tyr Pro His Tyr Tyr Gly Ser Ser His Trp Tyr Phe Asp Val
1 5 10

<210> 20
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Ranibizumab Heavy Chain CDR1

<400> 20

Gly Tyr Asp Phe Thr His Tyr Gly Met Asn
1 5 10



<210> 21

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Ranibizumab Heavy Chain CDR3

<400> 21

Tyr Pro Tyr Tyr Tyr Gly Thr Ser His Trp Tyr Phe Asp Val
1 5 10

<210> 22

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Albumin signal peptide

<400> 22

Met Lys Trp Val Thr Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala
1 5 10 15

Tyr Ser

<210> 23

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Chymotrypsinogen signal peptide

<400> 23
Met Ala Phe Leu Trp Leu Leu Ser Cys Trp Ala Leu Leu Gly Thr Thr

1 5 10 15

Phe Gly

<210> 24
<211> 20
<212> PRT



<213> Artificial Sequence

<220>
<223> Interleukin-2 signal peptide

<400> 24

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ile Leu Ala Leu
1 5 10 15

Val Thr Asn Ser
20

<210> 25

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Trypsinogen-2 signal peptide

<400> 25

Met Asn Leu Leu Leu Ile Leu Thr Phe Val Ala Ala Ala Val Ala
1 5 10 15

<210> 26

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> F2A site

<400> 26

Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn
1 5 10 15

Pro Gly Pro

<210> 27

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker T2A



<400> 27

Gly Ser Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu
1 5 10 15

Glu Asn Pro Gly Pro
20

<210> 28

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker P2A

<400> 28

Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val
1 5 10 15

Glu Glu Asn Pro Gly Pro
20

<210> 29

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker E2A

<400> 29

Gly Ser Gly Gln Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp
1 5 10 15

Val Glu Ser Asn Pro Gly Pro
20

<210> 30

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker F2A



<400> 30

Gly Ser Gly Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala
1 5 10 15

Gly Asp Val Glu Ser Asn Pro Gly Pro
20 25

<210> 31

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin linker

<400> 31
Arg Lys Arg Arg
1

<210> 32

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin linker

<400> 32
Arg Arg Arg Arg
1

<210> 33

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin linker

<400> 33
Arg Arg Lys Arg
1

<210> 34



<211>
<212>
<213>

<220>
<223>

<400>

4
PRT
Artificial Sequence

Furin linker

34

Arg Lys Lys Arg

1

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

<220>
<223>

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

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

<400>

35

4

PRT

Artificial Sequence

Furin linker

MISC_FEATURE
(2)..(2)

X = any amino acid

MISC_FEATURE

(3)..(3)
X = Lys or Arg

35

Arg Xaa Xaa Arg

1

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

<220>
<223>

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

<400>

36

4

PRT

Artificial Sequence

Furin linker

MISC_FEATURE
(2)..(2)

X = any amino acid

36

Arg Xaa Lys Arg

1



<21e> 37

<211> 4

<212> PRT

<213> Artificial Sequence

220>
<223> Furin linker

<220>

<221> MISC_FEATURE

222> (2)..(2)

<223> X = any amino acid

<400> 37

Arg Xaa Arg Arg
1

<210> 38

<211> 215

<212> PRT

<213> Artificial Sequence

<220>
<223> Ranibizumab Fab Amino Acid Sequence - light chain

<400> 38
Met Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val

1 5 10 15

Gly Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Gln Asp Ile Ser Asn
20 25 30

Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Val Leu
35 40 45

Ile Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Thr Val Pro
85 90 95



Trp Thr

Ala Pro

Gly Thr
130

Ala Lys
145

Gln Glu

Ser Ser

Tyr Ala

Ser Phe
210

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

<220>
<223>

<400>

Phe

Ser

115

Ala

Val

Ser

Thr

Cys
195

Asn

39
236
PRT

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Arg

Gln

Phe

Val

Trp

Thr

165

Thr

Val

Gly

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Thr

Phe

Cys

135

Val

Gln

Ser

His

Cys
215

Artificial Sequence

Ranibizumab Fab Amino Acid Sequence - heavy chain

39

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Val

105

Pro

Leu

Asn

Ser

Ala

185

Gly

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Ala

Ser

Glu

Ser

160

Leu

Val

Lys

Met Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly

1

5

10

15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Asp Phe Thr His

20

25

30

Tyr Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp

35

40

45



Val

Phe

65

Tyr

Cys

Val

Gly

Gly

145

Val

Phe

Val

Val

Lys
225

Gly

50

Lys

Leu

Ala

Trp

Pro

130

Thr

Thr

Pro

Thr

Asn

210

Ser

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

Trp

Arg

Gln

Lys

Gly

115

Ser

Ala

Val

Ala

Val

195

His

Cys

40
232
PRT

Ile

Arg

Met

Tyr

100

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Asp

Asn

Phe

Asn

85

Pro

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Lys

Thr

Thr

70

Ser

Tyr

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Thr
230

Tyr

55

Phe

Leu

Tyr

Leu

Leu

135

Cys

Ser

Ser

Ser

Asn

215

His

Artificial Sequence

Thr

Ser

Arg

Tyr

Val

120

Ala

Leu

Gly

Ser

Leu

200

Thr

Leu

Gly

Leu

Ala

Gly

105

Thr

Pro

Val

Ala

Gly

185

Lys

Arg

Glu

Asp

Glu

90

Thr

Val

Ser

Lys

Leu

170

Leu

Thr

Val

Lys

Pro

Thr

75

Asp

Ser

Ser

Ser

Asp

155

Thr

Tyr

Gln

Asp

Arg
235

Thr

60

Ser

Thr

His

Ser

Lys

140

Tyr

Ser

Ser

Thr

Lys

220

Arg

Tyr

Lys

Ala

Trp

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Lys

Ala

Ser

Val

Tyr

110

Ser

Thr

Pro

Val

Ser

190

Ile

Val

Ala

Thr

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Asp

Ala

80

Tyr

Asp

Lys

Gly

Pro

160

Thr

Val

Asn

Pro



<220>
<223> Ranibizumab Fab Amino Acid Sequence - heavy chain

<400> 40
Met Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Asp Phe Thr His
20 25 30

Tyr Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp
35 40 45

Val Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp
50 55 60

Phe Lys Arg Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala
65 70 75 80

Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Lys Tyr Pro Tyr Tyr Tyr Gly Thr Ser His Trp Tyr Phe Asp
100 105 110

Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
130 135 140

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
145 150 155 160

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
165 170 175

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
180 185 190

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn



195

200

205

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro

210

215

Lys Ser Cys Asp Lys Thr His Leu

225

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

<220>
<223>

<400>

41
736
PRT

230

Artificial Sequence

AAV1

41

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Asp

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Gly

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Tyr

Trp

Lys

Gly

Ala

70

Gly

Glu

Val

Glu

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Gly

Pro

Asp

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Asp

Leu

25

Asp

Asn

Leu

Pro

Gln

105

Ala

Lys

Trp

10

Lys

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

220

Glu

Gly

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Asn

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Leu

15

Lys

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg



Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

130

Val

Thr

Asp

Thr

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Glu

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Ser

Gln

Gln

Glu

180

Ala

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Thr
340

Ser

Gln

165

Ser

Ala

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr

325

Val

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Gln

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Arg

Asn

Val

Glu

Lys

Asp

Pro

200

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Phe

Pro

Lys

Pro

185

Thr

Gly

Thr

Leu

Thr

265

Gly

Trp

Asn

Gly

Ser
345

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val

330

Asp

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Ser

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Ser

Asp

Leu

300

Leu

Thr

Glu

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln
350

Ile

Gln

175

Pro

Gly

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Gly

160

Thr

Pro

Gly

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro



Tyr

Asp

Ser

385

Ser

Glu

Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Val

Val

370

Gln

Gln

Glu

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

Leu

355

Phe

Ala

Met

Val

Met

435

Asn

Ser

Cys

Ser

Glu

515

Glu

Ser

Glu

Met

Val

Leu

Pro

420

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Ser

Ile

Gly

Arg

405

Phe

Pro

Ser

Ala

Arg

485

Phe

Ile

Lys

Gly

Glu

Ala

Pro

Arg

390

Thr

His

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

His

Gln

375

Ser

Gly

Ser

Ile

Ser

455

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

Gln

360

Tyr

Ser

Asn

Ser

Asp

440

Ala

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Gly

Phe

Asn

Tyr

425

Gln

Gln

Val

Val

Gly

505

Gly

Met

Thr

Thr

Cys

Tyr

Tyr

Phe

410

Ala

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn

Leu

Leu

Cys

395

Thr

His

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Pro

Thr

380

Leu

Phe

Ser

Tyr

Asp

460

Lys

Thr

Lys

Met

Val

540

Asp

Val

Pro

365

Leu

Glu

Ser

Gln

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Phe

Asn

Tyr

Tyr

Ser

430

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Pro

Asn

Phe

Thr

415

Leu

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

Ala

Gly

Pro

400

Phe

Asp

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg



Phe

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Gly

Gly

Arg

610

Asp

Asn

Pro

Tyr

Glu

690

Ala

Thr

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

<220>
<223>

<400>

Thr

Asp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

42
735
PRT

Val

580

Val

Val

His

Pro

Ala

660

Thr

Ser

Ser

Pro

565

Ala

His

Tyr

Phe

Pro

645

Glu

Gly

Lys

Ala

Arg
725

Val

Ala

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Asn

Met

Gln

615

Pro

Ile

Ser

Val

Trp

695

Val

Ile

Artificial Sequence

AAV2

42

Phe

Gly

600

Gly

Ser

Leu

Ala

Ser

680

Asn

Asp

Gly

Gln

585

Ala

Pro

Pro

Ile

Thr

665

Val

Pro

Phe

Thr

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Val

Val

715

Tyr

Ser

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Asn

Thr

Asp

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Ala

Gln

His

Leu

640

Ala

Thr

Gln

Asn

Leu

720

Leu

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



Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro
210

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Arg
20

Glu

Tyr

Ala

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn
215

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly
220

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Arg

Asp

625

His

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Asp

610

Gly

Pro

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

595

Val

His

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Tyr

Phe

Pro

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Thr

Leu

His

Gln
645

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Gln

Gln

Pro

630

Ile

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Gly

615

Ser

Leu

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Val

600

Pro

Pro

Ile

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Leu

Ile

Leu

Lys

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Pro

Trp

Met

Asn
650

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Gly

Ala

Gly

635

Thr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Arg

Met

Lys

620

Gly

Pro

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Gln

Val

605

Ile

Phe

Val

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Trp

Pro

Gly

Pro

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Gln

His

Leu

Ala
655

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Asp

Thr

Lys

640

Asn



Pro Ser

Tyr Ser

Glu Asn
690

Asn Lys
705

Ser Glu

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

<220>
<223>

<400>
Met Ala

1

Glu Gly

Lys Ala

Gly Tyr
50

Val Asn
65

Gln Gln

Thr Thr
660

Thr Gly
675

Ser Lys

Ser Val

Pro Arg

43
736
PRT

Phe

Gln

Arg

Asn

Pro
725

Ser

Val

Trp

Val

710

Ile

Ala

Ser

Asn

695

Asp

Gly

Artificial Sequence

AAV3-3
43

Ala Asp

Ile Arg
20

Asn Gln

35

Lys Tyr

Glu Ala

Leu Lys

Gly

Glu

Gln

Leu

Asp

Ala
85

Tyr

Trp

His

Ala
70

Gly

Leu

Trp

Gln

Pro

55

Ala

Asp

Ala

Val

680

Pro

Phe

Thr

Pro

Ala

Asp

40

Gly

Ala

Asn

Lys

665

Glu

Glu

Thr

Arg

Asp

Leu

25

Asn

Asn

Leu

Pro

Phe

Ile

Ile

Val

Tyr
730

Trp

10

Lys

Arg

Gly

Glu

Tyr
90

Ala

Glu

Gln

Asp

715

Leu

Leu

Pro

Arg

Leu

His

75

Leu

Ser

Trp

Tyr

700

Thr

Thr

Glu

Gly

Gly

Asp

60

Asp

Lys

Phe

Glu

685

Thr

Asn

Arg

Asp

Val

Leu

45

Lys

Lys

Tyr

Ile

670

Leu

Ser

Gly

Asn

Asn

Pro

30

Val

Gly

Ala

Asn

Thr

Gln

Asn

Val

Leu
735

Leu

15

Gln

Leu

Glu

Tyr

His
95

Gln

Lys

Tyr

Tyr
720

Ser

Pro

Pro

Pro

Asp

80

Ala



Asp

Asn

Leu

Ala

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

Ala

Leu

Gly

130

Val

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Gly

115

Leu

Asp

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Phe

100

Arg

Val

Gln

Lys

Glu

180

Thr

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Gln

Ala

Glu

Ser

Gln

165

Ser

Ser

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Lys

Arg

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Leu

Gln

120

Ala

Glu

Arg

Asp

Ser

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Ser

Gln

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Gln

Leu

Gly

265

Tyr

Gln

Phe

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ser

Asp

Leu

Leu

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ser

Ile

125

Gly

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Gly

Glu

Lys

Val

Gln

175

Pro

Gly

Asn

Val

His

255

His

Phe

Asn

Gln

Gly

Pro

Gly

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val



305

Arg

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gln

Gln

465

Gly

Asn

Gly

Gly

Ser

Leu

Phe

370

Ala

Met

Val

Met

Gly

450

Ala

Pro

Asn

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Thr

Gly

Cys

Ser

Asp
515

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Thr

Pro

Tyr

Asn

500

Ser

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Ser

Gln

Arg

485

Phe

Leu

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Gly

Ser

470

Gln

Pro

Val

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Met

Gln

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Ser

Arg

Thr

Pro
520

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Asn

Leu

Leu

Ala

505

Gly

Thr

330

Ser

Leu

Leu

Cys

Gln

410

His

Leu

Gln

Gln

Ser

490

Ala

Pro

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Ser

Ala

475

Lys

Ser

Ala

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Arg

460

Arg

Thr

Lys

Met

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Leu

Asn

Ala

Tyr

Ala
525

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Asn

Leu

Trp

Asn

His

510

Ser

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Phe

Leu

Asp

495

Leu

His

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Ser

Pro

480

Asn

Asn

Lys



Asp

Lys

545

Thr

Tyr

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Asp

530

Glu

Asp

Gly

Gly

Arg

610

Asp

His

Pro

Tyr

Glu

690

Asn

Ser

<210>

Glu

Gly

Glu

Thr

Thr

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

44

Glu

Thr

Glu

Val

580

Val

Val

His

Pro

Thr

660

Thr

Ser

Ser

Pro

Lys

Thr

Glu

565

Ala

Asn

Tyr

Phe

Pro

645

Thr

Gly

Lys

Val

Arg
725

Phe

Ala

550

Ile

Asn

His

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Phe

535

Ser

Arg

Asn

Gln

Gln

615

Pro

Ile

Ser

Val

Trp

695

Val

Ile

Pro

Asn

Thr

Leu

Gly

600

Gly

Ser

Met

Pro

Ser

680

Asn

Asp

Gly

Met

Ala

Thr

Gln

585

Ala

Pro

Pro

Ile

Ala

665

Val

Pro

Phe

Thr

His

Glu

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Gly

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Ile

Val

715

Tyr

Asn

540

Asp

Val

Asn

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Leu

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Thr

Thr

Ile

Val

Thr

Ala

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Asn
735

Gly

Ile

560

Gln

Thr

Gln

His

Leu

640

Ala

Thr

Gln

Asn

Val

720

Leu



<211>
<212>
<213>

<220>
<223>

<400>

734
PRT

Artificial Sequence

AAV4 -

44

Met Thr Asp

1

Gly

Ala

Tyr

Asn

65

Gln

Ala

Leu

Gly

Leu

145

Lys

Gly

Val

Asn

Lys

50

Ala

Leu

Glu

Gly

Leu

130

Ile

Gly

Ala

Arg

Gln

35

Tyr

Ala

Lys

Phe

Arg

115

Val

Glu

Lys

Gly

4

Gly

Glu

20

Gln

Leu

Asp

Ala

Gln

100

Ala

Glu

Ser

Gln

Asp

Tyr

Trp

His

Gly

Ala

Gly

85

Gln

Val

Gln

Pro

Pro

165

Gly

Leu

Trp

Gln

Pro

Ala

70

Asp

Arg

Phe

Ala

Gln

150

Ala

Pro

Pro

Ala

Asp

Gly

55

Ala

Asn

Leu

Gln

Gly

135

Gln

Lys

Pro

Asp

Leu

Asn

40

Asn

Leu

Pro

Gln

Ala

120

Glu

Pro

Lys

Glu

Trp

Gln

25

Ala

Gly

Glu

Tyr

Gly

105

Lys

Thr

Asp

Lys

Gly

Leu

10

Pro

Arg

Leu

His

Leu

90

Asp

Lys

Ala

Ser

Leu

170

Ser

Glu

Gly

Gly

Asp

Asp

75

Lys

Thr

Arg

Pro

Ser

155

Val

Thr

Asp

Ala

Leu

Lys

60

Lys

Tyr

Ser

Val

Gly

140

Thr

Phe

Ser

Asn

Pro

Val

45

Gly

Ala

Asn

Phe

Leu

125

Lys

Gly

Glu

Gly

Leu

Lys

30

Leu

Glu

Tyr

His

Gly

110

Glu

Lys

Ile

Asp

Ala

Ser

15

Pro

Pro

Pro

Asp

Ala

95

Gly

Pro

Arg

Gly

Glu

175

Met

Glu

Lys

Gly

Val

Gln

80

Asp

Asn

Leu

Pro

Lys

160

Thr

Ser



Asp

Gly

Asp

225

Trp

Ser

Phe

Arg

Lys

305

Thr

Ser

Leu

Cys

Ala
385

Asp

Gln

210

Ser

Val

Leu

Asp

Leu

290

Ile

Thr

Ser

Pro

Gly

370

Phe

Ser

195

Gly

Thr

Leu

Gln

Phe

275

Ile

Phe

Val

Tyr

Pro

355

Leu

Tyr

180

Glu

Ala

Trp

Pro

Ser

260

Asn

Asn

Asn

Ala

Glu

340

Phe

Val

Cys

Met

Asp

Ser

Thr

245

Asn

Arg

Asn

Ile

Asn

325

Leu

Pro

Thr

Leu

Arg

Gly

Glu

230

Tyr

Thr

Phe

Asn

Gln

310

Asn

Pro

Asn

Gly

Glu
390

Ala

Val

215

Gly

Asn

Tyr

His

Trp

295

Val

Leu

Tyr

Asp

Asn

375

Tyr

Ala

200

Gly

His

Asn

Asn

Cys

280

Gly

Lys

Thr

Val

Val

360

Thr

Phe

185

Ala

Asn

Val

His

Gly

265

His

Met

Glu

Ser

Met

345

Phe

Ser

Pro

Gly

Ala

Thr

Leu

250

Phe

Phe

Arg

Val

Thr

330

Asp

Met

Gln

Ser

Gly

Ser

Thr

235

Tyr

Ser

Ser

Pro

Thr

315

Val

Ala

Val

Gln

Gln
395

Ala

Gly

220

Thr

Lys

Thr

Pro

Lys

300

Thr

Gln

Gly

Pro

Gln

380

Met

Ala

205

Asp

Ser

Arg

Pro

Arg

285

Ala

Ser

Ile

Gln

Gln

365

Thr

Leu

190

Val

Trp

Thr

Leu

Trp

270

Asp

Met

Asn

Phe

Glu

350

Tyr

Asp

Arg

Glu

His

Arg

Gly

255

Gly

Trp

Arg

Gly

Ala

335

Gly

Gly

Arg

Thr

Gly

Cys

Thr

240

Glu

Tyr

Gln

Val

Glu

320

Asp

Ser

Tyr

Asn

Gly
400



Asn

Met

Asp

Asn

Phe

465

Gln

Gly

Arg

Ala

Gln

545

Glu

Asn

Arg

Asp

Asn

Tyr

Gln

Ala

450

Ser

Gly

Ser

Trp

Asp

530

Asn

Glu

Leu

Leu

Ile

Phe

Ala

Tyr

435

Gly

Asn

Phe

Asp

Ser

515

Ser

Gly

Glu

Pro

Thr

595

Tyr

Glu

His

420

Leu

Thr

Phe

Ser

Ser

500

Ala

Lys

Asn

Leu

Gly

580

Ala

Tyr

Ile

405

Ser

Trp

Ala

Lys

Lys

485

Leu

Leu

Phe

Thr

Ala

565

Gly

Leu

Gln

Thr

Gln

Gly

Thr

Lys

470

Thr

Ile

Thr

Ser

Ala

550

Ala

Asp

Gly

Gly

Tyr

Ser

Leu

Thr

455

Asn

Ala

Lys

Pro

Asn

535

Thr

Thr

Gln

Ala

Pro

Ser

Leu

Gln

440

Asn

Trp

Asn

Tyr

Gly

520

Ser

Val

Asn

Ser

Val

600

Ile

Phe

Asp

425

Ser

Phe

Leu

Gln

Glu

505

Pro

Gln

Pro

Ala

Asn

585

Pro

Trp

Glu

410

Arg

Thr

Thr

Pro

Asn

490

Thr

Pro

Leu

Gly

Thr

570

Ser

Gly

Ala

Lys

Leu

Thr

Lys

Gly

475

Tyr

His

Met

Ile

Thr

555

Asp

Asn

Met

Lys

Val

Met

Thr

Leu

460

Pro

Lys

Ser

Ala

Phe

540

Leu

Thr

Leu

Val

Ile

Pro

Asn

Gly

445

Arg

Ser

Ile

Thr

Thr

525

Ala

Ile

Asp

Pro

Trp

605

Pro

Phe

Pro

430

Thr

Pro

Ile

Pro

Leu

510

Ala

Gly

Phe

Met

Thr

590

Gln

His

His

415

Leu

Thr

Thr

Lys

Ala

495

Asp

Gly

Pro

Thr

Trp

575

Val

Asn

Thr

Ser

Ile

Leu

Asn

Gln

480

Thr

Gly

Pro

Lys

Ser

560

Gly

Asp

Arg

Asp



Gly

625

Pro

Ala

Ser

Arg

Gln

705

Glu

610

His

Pro

Thr

Thr

Ser

690

Gln

Pro

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

<220>
<223>

<400>

Phe

Pro

Thr

Gly

675

Lys

Asn

Arg

45
724
PRT

His

Gln

Phe

660

Gln

Arg

Ser

Ala

Pro

Ile

645

Ser

Val

Trp

Leu

Ile
725

Ser

630

Phe

Ser

Ser

Asn

Leu

710

Gly

615

Pro

Ile

Thr

Val

Pro

695

Trp

Thr

Artificial Sequence

AAV5

45

Met Ser Phe Val

1

Gly Leu Arg Glu

20

Pro Asn Gln Gln

35

Tyr Asn Tyr Leu

Asp

Phe

His

Gly

His

Leu

Gln

Pro

Pro

Gly

Asp

Gly

Leu

Lys

Pro

Gln

680

Glu

Ala

Arg

Pro

Leu

Gln

40

Asn

Ile

Asn

Val

665

Ile

Val

Pro

Tyr

Asp

Glu

25

Ala

Gly

Gly

Thr

650

Asn

Asp

Gln

Asp

Leu
730

Trp

10

Ala

Arg

Leu

Gly

635

Pro

Ser

Trp

Phe

Ala

715

Thr

Leu

Gly

Gly

Asp

620

Phe

Val

Phe

Glu

Thr

700

Ala

His

Glu

Pro

Leu

Arg

Gly

Pro

Ile

Ile

685

Ser

Gly

His

Glu

Pro

Val

45

Gly

Leu Lys

Ala Asn
655

Thr Gln
670

Gln Lys

Asn Tyr

Lys Tyr

Leu

Val Gly
15

Lys Pro
30

Leu Pro

Glu Pro

His

640

Pro

Tyr

Glu

Gly

Thr
720

Glu

Lys

Val



Asn

65

Gln

Ala

Leu

Gly

Asp

145

Lys

Gln

Met

Asp

Met

225

Ser

Gly

50

Arg

Leu

Glu

Gly

Leu

130

Asp

Pro

Leu

Ser

Gly

210

Gly

Tyr

Ser

Ala

Glu

Phe

Lys

115

Val

His

Ser

Gln

Ala

195

Val

Asp

Asn

Asn

Asp

Ala

Gln

100

Ala

Glu

Phe

Thr

Ile

180

Gly

Gly

Arg

Asn

Ala
260

Glu

Gly

85

Glu

Val

Glu

Pro

Ser

165

Pro

Gly

Asn

Val

His

245

Asn

Val

70

Asp

Lys

Phe

Gly

Lys

150

Ser

Ala

Gly

Ala

Val

230

Gln

Ala

55

Ala

Asn

Leu

Gln

Ala

135

Arg

Asp

Gln

Gly

Ser

215

Thr

Tyr

Tyr

Arg

Pro

Ala

Ala

120

Lys

Lys

Ala

Pro

Pro

200

Gly

Lys

Arg

Phe

Glu

Tyr

Asp

105

Lys

Thr

Lys

Glu

Ala

185

Leu

Asp

Ser

Glu

Gly
265

His

Leu

90

Asp

Lys

Ala

Ala

Ala

170

Ser

Gly

Trp

Thr

Ile

250

Tyr

Asp

75

Lys

Thr

Arg

Pro

Arg

155

Gly

Ser

Asp

His

Arg

235

Lys

Ser

60

Ile

Tyr

Ser

Val

Thr

140

Thr

Pro

Leu

Asn

Cys

220

Thr

Ser

Thr

Ser

Asn

Phe

Leu

125

Gly

Glu

Ser

Gly

Asn

205

Asp

Trp

Gly

Pro

Tyr

His

Gly

110

Glu

Lys

Glu

Gly

Ala

190

Gln

Ser

Val

Ser

Trp
270

Asn

Ala

95

Gly

Pro

Arg

Asp

Ser

175

Asp

Gly

Thr

Leu

Val

255

Gly

Glu

80

Asp

Asn

Phe

Ile

Ser

160

Gln

Thr

Ala

Trp

Pro

240

Asp

Tyr



Phe

Arg

Lys

305

Thr

Asp

Leu

Ala

Phe

385

Asn

Phe

Gln

Phe

Phe

465

Val

Asp

Leu

290

Ile

Thr

Asp

Pro

Thr

370

Phe

Phe

Ala

Tyr

Asn

450

Pro

Asn

Phe

275

Ile

Phe

Ile

Tyr

Ala

355

Leu

Cys

Glu

Pro

Leu

435

Lys

Gly

Arg

Asn

Asn

Asn

Ala

Gln

340

Phe

Asn

Leu

Phe

Ser

420

Tyr

Asn

Pro

Ala

Arg

Asn

Ile

Asn

325

Leu

Pro

Arg

Glu

Thr

405

Gln

Arg

Leu

Met

Ser

Phe

Tyr

Gln

310

Asn

Pro

Pro

Asp

Tyr

390

Tyr

Asn

Phe

Ala

Gly

470

Val

His

Trp

295

Val

Leu

Tyr

Gln

Asn

375

Phe

Asn

Leu

Val

Gly

455

Arg

Ser

Ser

280

Gly

Lys

Thr

Val

Val

360

Thr

Pro

Phe

Phe

Ser

440

Arg

Thr

Ala

His

Phe

Glu

Ser

Val

345

Phe

Glu

Ser

Glu

Lys

425

Thr

Tyr

Gln

Phe

Trp

Arg

Val

Thr

330

Gly

Thr

Asn

Lys

Glu

410

Leu

Asn

Ala

Gly

Ala

Ser

Pro

Thr

315

Val

Asn

Leu

Pro

Met

395

Val

Ala

Asn

Asn

Trp

475

Thr

Pro

Arg

300

Val

Gln

Gly

Pro

Thr

380

Leu

Pro

Asn

Thr

Thr

460

Asn

Thr

Arg

285

Ser

Gln

Val

Thr

Gln

365

Glu

Arg

Phe

Pro

Gly

445

Tyr

Leu

Asn

Asp

Leu

Asp

Phe

Glu

350

Tyr

Arg

Thr

His

Leu

430

Gly

Lys

Gly

Arg

Trp

Arg

Ser

Thr

335

Gly

Gly

Ser

Gly

Ser

415

Val

Val

Asn

Ser

Met

Gln

Val

Thr

320

Asp

Cys

Tyr

Ser

Asn

400

Ser

Asp

Gln

Trp

Gly

480

Glu



Leu

Asn

Phe

Gly

545

Val

Thr

Gly

Ala

Gly

625

Thr

Ser

Trp

Tyr

Glu

Asn

Asn

530

Asn

Ala

Thr

Ser

Lys

610

Gly

Pro

Phe

Glu

Thr
690

Gly

Leu

515

Ser

Met

Tyr

Ala

Val

595

Ile

Phe

Val

Ile

Leu

675

Asn

Ala

500

Gln

Gln

Leu

Asn

Pro

580

Trp

Pro

Gly

Pro

Thr

660

Lys

Asn

485

Ser

Gly

Pro

Ile

Val

565

Ala

Met

Glu

Leu

Gly

645

Gln

Lys

Tyr

Tyr

Ser

Ala

Thr

550

Gly

Thr

Glu

Thr

Lys

630

Asn

Tyr

Glu

Asn

Gln

Asn

Asn

535

Ser

Gly

Gly

Arg

Gly

615

His

Ile

Ser

Asn

Asp
695

Val

Thr

520

Pro

Glu

Gln

Thr

Asp

600

Ala

Pro

Thr

Thr

Ser

680

Pro

Pro

505

Tyr

Gly

Ser

Met

Tyr

585

Val

His

Pro

Ser

Gly

665

Lys

Gln

490

Pro

Ala

Thr

Glu

Ala

570

Asn

Tyr

Phe

Pro

Phe

650

Gln

Arg

Phe

Gln

Leu

Thr

Thr

555

Thr

Leu

Leu

His

Met

635

Ser

Val

Trp

Val

Pro

Glu

Ala

540

Gln

Asn

Gln

Gln

Pro

620

Met

Asp

Thr

Asn

Asp
700

Asn

Asn

525

Thr

Pro

Asn

Glu

Gly

605

Ser

Leu

Val

Val

Pro

685

Phe

Gly

510

Thr

Tyr

Val

Gln

Ile

590

Pro

Pro

Ile

Pro

Glu

670

Glu

Ala

495

Met

Met

Leu

Asn

Ser

575

Val

Ile

Ala

Lys

Val

655

Met

Ile

Pro

Thr

Ile

Glu

Arg

560

Ser

Pro

Trp

Met

Asn

640

Ser

Glu

Gln

Asp



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

705

Thr Arg Pro Leu

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

<220>
<223>

<400>

46
736
PRT

710

Artificial Sequence

AAV6

46

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Phe

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly
130

Ile Arg
20

Asn Gln
35

Lys Tyr

Ala Ala

Leu Lys

Glu Phe
100

Gly Arg
115

Leu Val

Gly

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Tyr

Trp

Lys

Ala

70

Gly

Glu

Val

Glu

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Gly
135

Pro

Asp

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Asp

Leu

25

Asp

Asn

Leu

Pro

Gln

105

Ala

Lys

Trp

10

Lys

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

715

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Glu

Gly

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro
140

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Asn

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Leu

15

Lys

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

720

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg



Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

Tyr

Val

Thr

Asp

Thr

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Val

Glu

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Ser

Leu

Gln

Gln

Glu

180

Ala

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Thr

340

Gly

Ser

Gln

165

Ser

Ala

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr

325

Val

Ser

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Gln

Ala

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Arg

Asn

Val

His

Glu

Lys

Asp

Pro

200

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Phe

Gln

Pro

Lys

Pro

185

Thr

Gly

Thr

Leu

Thr

265

Gly

Trp

Asn

Gly

Ser

345

Gly

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val

330

Asp

Cys

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Ser

Leu

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Ser

Asp

Leu

300

Leu

Thr

Glu

Pro

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Ile

Gln

175

Pro

Gly

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Gly

160

Thr

Pro

Gly

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro

Ala



Asp

Ser

385

Ser

Glu

Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Val

370

Gln

Gln

Asp

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

355

Phe

Ala

Met

Val

Met

435

Asn

Ser

Cys

Ser

Glu

515

Lys

Ser

Glu

Met

Val

Leu

Pro

420

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Ile

Gly

Arg

405

Phe

Pro

Ser

Ala

Arg

485

Phe

Ile

Lys

Gly

Glu
565

Pro

Arg

390

Thr

His

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

Gln

375

Ser

Gly

Ser

Ile

Ser

455

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

360

Tyr

Ser

Asn

Ser

Asp

440

Ala

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Gly

Phe

Asn

Tyr

425

Gln

Gln

Val

Val

Gly

505

Gly

Met

Thr

Thr

Tyr

Tyr

Phe

410

Ala

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn
570

Leu

Cys

395

Thr

His

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Thr

380

Leu

Phe

Ser

Tyr

Asp

460

Lys

Thr

Lys

Met

Val

540

Asp

Val

365

Leu

Glu

Ser

Gln

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Asn

Tyr

Tyr

Ser

430

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Asn

Phe

Thr

415

Leu

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu
575

Gly

Pro

400

Phe

Asp

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg



Phe

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Gly

Gly

Arg

610

Asp

His

Pro

Tyr

Glu

690

Ala

Thr

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

<220>
<223>

<400>

Thr

Asp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

47
737
PRT

Val

580

Val

Val

His

Pro

Ala

660

Thr

Ser

Ser

Pro

Ala

His

Tyr

Phe

Pro

645

Glu

Gly

Lys

Ala

Arg
725

Val

Val

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Asn

Met

Gln

615

Pro

Ile

Ser

Val

Trp

695

Val

Ile

Artificial Sequence

AAV7

47

Leu

Gly

600

Gly

Ser

Leu

Ala

Ser

680

Asn

Asp

Gly

Gln

585

Ala

Pro

Pro

Ile

Thr

665

Val

Pro

Phe

Thr

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Val

Val

715

Tyr

Ser

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Asn

Thr

Asp

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Ala

Gln

His

Leu

640

Ala

Thr

Gln

Asn

Leu

720

Leu

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

1

5

10

15



Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Gly

Thr

Pro

Gly

Ala

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Lys

Gly

Ala

Ala

210

Ser

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Lys

Asp

Ala

195

Pro

Gly

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Pro

Gly

Ser

180

Pro

Met

Asn

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Glu

Ser

Ala

Trp

Trp

Lys

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Gln

Ser

Ser

Asp

His

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Gly

135

Gln

Pro

Val

Val

Asn

215

Cys

Asp

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Arg

Ala

Pro

Gly

200

Asn

Asp

Leu

25

Asn

Asn

Leu

Pro

Gln

105

Ala

Lys

Ser

Arg

Asp

185

Ser

Glu

Ser

Lys

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Pro

Lys

170

Pro

Gly

Gly

Thr

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Asp

155

Arg

Gln

Thr

Ala

Trp

Gly

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

140

Ser

Leu

Pro

Val

Asp

220

Leu

Ala

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Ala

Ser

Asn

Leu

Ala

205

Gly

Gly

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Thr

Phe

Gly

190

Ala

Val

Asp

Lys

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Gly

Gly

175

Glu

Gly

Gly

Arg

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Ile

160

Gln

Pro

Gly

Asn

Val



225

Ile

Leu

Thr

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly

385

Pro

Phe

Asp

Thr

Tyr

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Arg

Thr

Lys

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Asp

Leu
435

Ser

Gln

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ser

Met

Val

420

Met

Thr

245

Ile

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Leu

405

Pro

Asn

230

Arg

Ser

Ser

Ser

Pro

310

Thr

Ile

Ser

Ile

Gly

390

Arg

Phe

Pro

Thr

Ser

Thr

Pro

295

Lys

Thr

Gln

Ala

Pro

375

Arg

Thr

His

Leu

Trp

Glu

Pro

280

Arg

Lys

Asn

Val

His

360

Gln

Ser

Gly

Ser

Ile
440

Ala

Thr

265

Trp

Asp

Leu

Asp

Phe

345

Gln

Tyr

Ser

Asn

Ser

425

Asp

Leu

250

Ala

Gly

Trp

Arg

Gly

330

Ser

Gly

Gly

Phe

Asn

410

Tyr

Gln

235

Pro

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

395

Phe

Ala

Tyr

Thr

Ser

Phe

Arg

300

Lys

Thr

Ser

Leu

Leu

380

Cys

Glu

His

Leu

Tyr

Thr

Asp

285

Leu

Leu

Thr

Glu

Pro

365

Thr

Leu

Phe

Ser

Tyr
445

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Asn

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Leu

240

His

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asn

Phe

400

Ser

Leu

Ala



Arg

Phe

465

Leu

Gln

Leu

His

Phe

545

Met

Glu

Gln

Gln

His

625

Leu

Ala

Thr

450

Tyr

Pro

Asn

Asn

Lys

530

Gly

Thr

Tyr

Thr

Asn

610

Thr

Lys

Asn

Gln

Gln

Gly

Asn

Gly

515

Asp

Lys

Asn

Gly

Gln

595

Arg

Asp

His

Pro

Ser

Gly

Pro

Asn

500

Arg

Asp

Thr

Glu

Ile

580

Val

Asp

Gly

Pro

Pro

Asn

Gly

Cys

485

Ser

Asn

Glu

Gly

Glu

565

Val

Val

Val

Asn

Pro

645

Glu

Pro

Pro

470

Phe

Asn

Ser

Asp

Ala

550

Glu

Ser

Asn

Tyr

Phe

630

Pro

Val

Gly

455

Ser

Arg

Phe

Leu

Arg

535

Thr

Ile

Ser

Asn

Leu

615

His

Gln

Phe

Gly

Thr

Gln

Ala

Val

520

Phe

Asn

Arg

Asn

Gln

600

Gln

Pro

Ile

Thr

Thr

Met

Gln

Trp

505

Asn

Phe

Lys

Pro

Leu

585

Gly

Gly

Ser

Leu

Pro

Ala

Ala

Arg

490

Thr

Pro

Pro

Thr

Thr

570

Gln

Ala

Pro

Pro

Ile

650

Ala

Gly

Glu

475

Val

Gly

Gly

Ser

Thr

555

Asn

Ala

Leu

Ile

Leu

635

Lys

Lys

Asn

460

Gln

Ser

Ala

Val

Ser

540

Leu

Pro

Ala

Pro

Trp

620

Met

Asn

Phe

Arg

Ala

Lys

Thr

Ala

525

Gly

Glu

Val

Asn

Gly

605

Ala

Gly

Thr

Ala

Glu

Lys

Thr

Lys

510

Met

Val

Asn

Ala

Thr

590

Met

Lys

Gly

Pro

Ser

Leu

Asn

Leu

495

Tyr

Ala

Leu

Val

Thr

575

Ala

Val

Ile

Phe

Val

655

Phe

Gln

Trp

480

Asp

His

Thr

Ile

Leu

560

Glu

Ala

Trp

Pro

Gly

640

Pro

Ile



Thr

Gln

Asn

705

Val

Leu

Gln

Lys

690

Phe

Tyr

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

<220>
<223>

<400>

Tyr
675

Glu

Glu

Ser

48
738
PRT

660

Ser

Asn

Lys

Glu

665

Thr Gly Gln Val Ser

680

Ser Lys Arg Trp Asn

695

Gln Thr Gly Val Asp

710

Pro Arg Pro Ile Gly

725

Artificial Sequence

AAVS

48

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Gln

Gly

Ala

Tyr

50

Asn

Gln

Ile

Asn

35

Lys

Ala

Leu

Asp

Arg

20

Gln

Tyr

Ala

Gln

Gly

Glu

Gln

Leu

Asp

Ala

Tyr

Trp

Lys

Gly

Ala

70

Gly

Leu

Trp

Gln

Pro

55

Ala

Asp

Pro

Ala

Asp

40

Phe

Ala

Asn

Asp

Leu

25

Asp

Asn

Leu

Pro

Val

Pro

Phe

Thr
730

Trp

10

Lys

Gly

Gly

Glu

Tyr

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

Asp

Leu

Asp

Ala

Leu

45

Lys

Lys

Tyr

670

Trp

Tyr

Ser

Thr

Asn

Pro

30

Val

Gly

Ala

Asn

Glu

Thr

Gln

Arg
735

Leu

15

Lys

Leu

Glu

Tyr

His

Leu

Ser

Gly

720

Asn

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

Ala

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

Val

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

Arg

Asp

185

Pro

Glu

Ser

Ala

Thr

265

Pro

Arg

90

Glu

Lys

Thr

Pro

Lys

170

Pro

Asn

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

Leu

Ala

205

Gly

Gly

Tyr

Ala

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

Arg

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

Thr

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

Asn

Gly

Gly

Lys

Thr

340

Val

Val

Gln

Gln

Asp

420

Leu

Gln

Gly

Pro

Asn

500

Arg

Phe

Glu

325

Ser

Leu

Phe

Ala

Met

405

Val

Met

Thr

Gly

Cys

485

Ser

Asn

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

Thr

Gln

Ala

Ala

Arg

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

Ala

Arg

490

Thr

Pro

Ser

315

Gly

Thr

Gly

Gly

Phe

395

Asn

Tyr

Gln

Asn

Asn

475

Val

Ala

Gly

Phe

Thr

Asp

Cys

Tyr

380

Tyr

Phe

Ala

Tyr

Thr

460

Gln

Ser

Gly

Ile

Lys

Lys

Ser

Leu

365

Leu

Cys

Gln

His

Leu

445

Gln

Ala

Thr

Thr

Ala

Leu

Thr

Glu

350

Pro

Thr

Leu

Phe

Ser

430

Tyr

Thr

Lys

Thr

Lys

510

Met

Phe

Ile

335

Tyr

Pro

Leu

Glu

Thr

415

Gln

Tyr

Leu

Asn

Thr

495

Tyr

Ala

Asn

320

Ala

Gln

Phe

Asn

Tyr

400

Tyr

Ser

Leu

Gly

Trp

480

Gly

His

Thr



His

Phe

545

Met

Glu

Pro

Trp

Pro

625

Gly

Pro

Ile

Leu

Ser

705

Gly

Lys

530

Gly

Leu

Glu

Gln

Gln

610

His

Leu

Ala

Thr

Gln

690

Asn

Val

515

Asp

Lys

Thr

Tyr

Ile

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

Asn

Glu

565

Ile

Thr

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

Ala

Glu

Ala

Asn

Tyr

615

Phe

Pro

Thr

Gly

Lys

695

Thr

Arg

520

Phe

Arg

Ile

Asp

Ser

600

Leu

His

Gln

Phe

Gln

680

Arg

Ser

Pro

Phe

Asp

Lys

Asn

585

Gln

Gln

Pro

Ile

Asn

665

Val

Trp

Val

Ile

Pro

Asn

Thr

570

Leu

Gly

Gly

Ser

Leu

650

Gln

Ser

Asn

Asp

Gly
730

Ser

Ala

555

Thr

Gln

Ala

Pro

Pro

635

Ile

Ser

Val

Pro

Phe

715

Thr

Asn

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

Ile

Ser

Val

Asn

590

Gly

Ala

Gly

Thr

Asn

670

Glu

Gln

Asn

Leu

Leu

Asp

Ala

575

Thr

Met

Lys

Gly

Pro

655

Ser

Trp

Tyr

Thr

Thr
735

Ile

Val

560

Thr

Ala

Val

Ile

Phe

640

Val

Phe

Glu

Thr

Glu

720

Arg



Asn

Leu

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

<220>
<223>

<400>

49
736
PRT

Artificial Sequence

hu31l

49

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro
145

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ile

Ala

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Asp

Arg

20

Glu

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Gly

Gln

Arg

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro
150

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Ala

135

Gln

Pro

Lys

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala

Glu

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser
155

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly
160



Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

Gly

Thr

Pro

195

Val

Asn

Ser

Gln

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Ser

Glu

180

Ser

Ala

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Pro

Val

Val

Asn

Cys

230

Thr

Asn

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Ala

Pro

Gly

Asn

215

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

Lys

Asp

Ser

200

Glu

Ser

Ala

Thr

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Lys

Pro

185

Leu

Gly

Gln

Leu

Ser

265

Trp

Asp

Leu

Asn

Phe

345

Glu

Tyr

Lys

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Gly

Trp

Asn

Gly

330

Thr

Gly

Gly

Leu

Pro

Met

Asp

Leu

235

Thr

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Asn

Ile

Ala

Gly

220

Gly

Tyr

Ser

Phe

Arg

300

Lys

Lys

Ser

Leu

Leu

Phe

Gly

Ser

205

Val

Asp

Asn

Ser

Asp

285

Leu

Leu

Thr

Asp

Pro

365

Thr

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Gln

175

Pro

Gly

Ser

Val

His

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Thr

Pro

Gly

Ser

Ile

240

Leu

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp



Gly

385

Pro

Phe

Asp

Lys

Val

465

Gly

Asn

Gly

Glu

Lys

545

Thr

Tyr

370

Gly

Ser

Glu

Arg

Thr

450

Ala

Pro

Asn

Arg

Gly

530

Gln

Asn

Gly

Gln

Gln

Asn

Leu

435

Ile

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

Ala

Met

Val

420

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

Val
580

Val

Leu

405

Pro

Asn

Gly

Ser

Arg

485

Phe

Leu

Arg

Gly

Glu

565

Ala

Gly

390

Arg

Phe

Pro

Ser

Asn

470

Gln

Ala

Met

Phe

Arg

550

Ile

Thr

375

Arg

Thr

His

Leu

Gly

455

Met

Gln

Trp

Asn

Phe

535

Asp

Lys

Asn

Ser

Gly

Ser

Ile

440

Gln

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

His

Ser

Asn

Ser

425

Asp

Asn

Val

Val

Gly

505

Gly

Leu

Val

Thr

Gln
585

Phe

Asn

410

Tyr

Gln

Gln

Gln

Ser

490

Ala

Pro

Ser

Asp

Asn

570

Ser

Tyr

395

Phe

Ala

Tyr

Gln

Gly

475

Thr

Ser

Ala

Gly

Ala

555

Pro

Ala

380

Cys

Gln

His

Leu

Thr

460

Arg

Thr

Ser

Met

Ser

540

Asp

Val

Gln

Leu

Phe

Ser

Tyr

445

Leu

Asn

Val

Trp

Ala

525

Leu

Lys

Ala

Ala

Glu

Ser

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

Val

Thr

Gln
590

Tyr

Tyr

415

Ser

Leu

Phe

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

Ala

Phe

400

Glu

Leu

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Gln



Thr

Asp

Thr

625

Lys

Asp

Gln

Lys

Tyr

705

Tyr

Gly

Arg

610

Asp

His

Pro

Tyr

Glu

690

Tyr

Ser

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

<220>
<223>

<400>

Trp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

50
736
PRT

Val

Val

Asn

Pro

Thr

660

Thr

Ser

Ser

Pro

Gln

Tyr

Phe

Pro

645

Ala

Gly

Lys

Asn

Arg
725

Asn

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Gln

Gln

615

Pro

Ile

Asn

Val

Trp

695

Val

Ile

Artificial Sequence

hu32

50

Gly

600

Gly

Ser

Leu

Lys

Ser

680

Asn

Glu

Gly

Ile

Pro

Pro

Ile

Asp

665

Val

Pro

Phe

Thr

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Ala

Arg
730

Pro

Trp

Met

635

Asn

Leu

Ile

Ile

Val

715

Tyr

Gly

Ala

620

Gly

Thr

Asn

Glu

Gln

700

Ser

Leu

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Thr

Thr

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Glu

Arg

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Asn
735

Gln

His

Met

640

Ala

Thr

Gln

Asn

Val

720

Leu

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

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ser

Asp

Ala

Pro

210

Gly

Thr

Ala

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Gly

Thr

Pro

195

Val

Asn

Ser

Glu

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Ser

Glu

180

Ser

Ala

Trp

Thr

Arg

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Lys

Pro

55

Ala

Asp

Arg

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Ser

200

Glu

Ser

Ala

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Leu

Gly

Gln

Leu

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Lys

170

Gln

Thr

Ala

Trp

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Ile

Ala

Gly

220

Tyr

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Phe

Gly

Ser

205

Val

Asp

Asn

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

Val

His

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu



Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly

385

Pro

Phe

Asp

Lys

Lys

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Arg

Thr
450

Gln

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Asn

Leu

435

Ile

Ile

260

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Met

Val

420

Met

Asn

245

Ser

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Leu

405

Pro

Asn

Gly

Asn

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Gly

390

Arg

Phe

Pro

Ser

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Thr

His

Leu

Gly
455

Thr

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Ser

Gly

Ser

Ile

440

Gln

Ser

265

Trp

Asp

Leu

Asn

Phe

345

Glu

Tyr

Ser

Asn

Ser

425

Asp

Asn

250

Gly

Gly

Trp

Asn

Gly

330

Thr

Gly

Gly

Phe

Asn

410

Tyr

Gln

Gln

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

395

Phe

Ala

Tyr

Gln

Ser

Phe

Arg

300

Lys

Lys

Ser

Leu

Leu

380

Cys

Gln

His

Leu

Thr
460

Ser

Asp

285

Leu

Leu

Thr

Asp

Pro

365

Thr

Leu

Phe

Ser

Tyr

445

Leu

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Lys

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Leu

Phe

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp

Phe

400

Glu

Leu

Ser

Ser



Val

465

Gly

Asn

Gly

Glu

Lys

545

Thr

Tyr

Thr

Asp

Thr

625

Lys

Asp

Gln

Ala

Pro

Asn

Arg

Gly

530

Gln

Asn

Gly

Gly

Arg

610

Asp

His

Pro

Tyr

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

Trp

595

Asp

Gly

Pro

Pro

Ser

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

Val

580

Val

Val

Asn

Pro

Thr

660

Thr

Ser

Arg

485

Phe

Leu

Arg

Gly

Glu

565

Ala

Gln

Tyr

Phe

Pro

645

Ala

Gly

Asn

470

Gln

Ala

Met

Phe

Arg

550

Ile

Thr

Asn

Leu

His

630

Gln

Phe

Gln

Met

Gln

Trp

Asn

Phe

535

Asp

Lys

Asn

Gln

Gln

615

Pro

Ile

Asn

Val

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

His

Gly

600

Gly

Ser

Leu

Lys

Ser

Val

Val

Gly

505

Gly

Leu

Val

Thr

Gln

585

Ile

Pro

Pro

Ile

Asp

665

Val

Gln

Ser

490

Ala

Pro

Ser

Asp

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Gly

475

Thr

Ser

Ala

Gly

Ala

555

Pro

Ala

Pro

Trp

Met

635

Asn

Leu

Ile

Arg

Thr

Ser

Met

Ser

540

Asp

Val

Gln

Gly

Ala

620

Gly

Thr

Asn

Glu

Asn

Val

Trp

Ala

525

Leu

Lys

Ala

Ala

Met

605

Lys

Gly

Pro

Ser

Trp

Tyr

Thr

Ala

510

Ser

Ile

Val

Thr

Gln

590

Val

Ile

Phe

Val

Phe

670

Glu

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

Ala

Trp

Pro

Gly

Pro

655

Ile

Leu

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Gln

Gln

His

Met

640

Ala

Thr

Gln



675

Lys Glu Asn Ser Lys Arg Trp

690

695

Tyr Tyr Lys Ser Asn Asn Val

705

710

Tyr Ser Glu Pro Arg Pro Ile

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

<220>
<223>

<400>

51
736
PRT

725

Artificial Sequence

AAV9

51

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Ile Arg
20

Asn Gln
35

Lys Tyr

Ala Ala

Leu Lys

Glu Phe

100

Gly Arg

Gly

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Tyr

Trp

His

Ala

70

Gly

Glu

Val

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

680

Asn Pro

Glu Phe

Gly Thr

Pro Asp

Ala Leu
25

Asp Asn
40

Gly Asn

Ala Leu

Asn Pro

Leu Lys

105

Gln Ala

Glu

Ala

Arg
730

Trp

10

Lys

Ala

Gly

Glu

Tyr

90

Glu

Lys

Ile

Val

715

Tyr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Gln
700

Asn

Leu

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

685

Tyr Thr Ser

Thr Glu Gly

Thr Arg Asn

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Leu

Asn

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

735

Leu

15

Gln

Leu

Glu

Tyr

His

95

Glu

Asn

Val

720

Leu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Gly

130

Val

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Tyr

His

290

Trp

Val

115

Leu

Glu

Gly

Thr

Pro

195

Val

Asn

Ser

Gln

Phe

275

Cys

Gly

Lys

Val

Gln

Ala

Glu

180

Ser

Ala

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Tyr

Phe

Arg

Val
325

Glu

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Asn

Ser

Ser

Pro

310

Thr

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

120

Ala

Glu

Lys

Asp

Ser

200

Glu

Ser

Ala

Thr

Pro

280

Arg

Arg

Asn

Lys

Pro

Lys

Pro

185

Leu

Gly

Gln

Leu

Ser

265

Trp

Asp

Leu

Asn

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Gly

Trp

Asn

Gly
330

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Gly

Tyr

Gln

Phe

315

Val

Pro

140

Ser

Asn

Ile

Ala

Gly

220

Gly

Tyr

Ser

Phe

Arg

300

Lys

Lys

125

Gly

Ala

Phe

Gly

Ser

205

Val

Asp

Asn

Ser

Asp

285

Leu

Leu

Thr

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Lys

Ile

Gln

175

Pro

Gly

Ser

Val

His

255

Asp

Asn

Asn

Asn

Ala
335

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Asn

Arg

Asn

Ile

320

Asn



Asn

Pro

Ala

Gly

385

Pro

Phe

Asp

Lys

Val

465

Gly

Asn

Gly

Glu

Lys

Leu

Tyr

Asp

370

Ser

Ser

Glu

Arg

Thr

450

Ala

Pro

Asn

Arg

Gly

530

Gln

Thr

Val

355

Val

Gln

Gln

Asn

Leu

435

Ile

Gly

Ser

Ser

Asn

515

Glu

Gly

Ser

340

Leu

Phe

Ala

Met

Val

420

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Thr

Gly

Met

Val

Leu

405

Pro

Asn

Gly

Ser

Arg

485

Phe

Leu

Arg

Gly

Val

Ser

Ile

Gly

390

Arg

Phe

Pro

Ser

Asn

470

Gln

Ala

Met

Phe

Arg

Gln

Ala

Pro

375

Arg

Thr

His

Leu

Gly

455

Met

Gln

Trp

Asn

Phe

535

Asp

Val

His

360

Gln

Ser

Gly

Ser

Ile

440

Gln

Ala

Arg

Pro

Pro

520

Pro

Asn

Phe

345

Glu

Tyr

Ser

Asn

Ser

425

Asp

Asn

Val

Val

Gly

505

Gly

Leu

Val

Thr

Gly

Gly

Phe

Asn

410

Tyr

Gln

Gln

Gln

Ser

490

Ala

Pro

Ser

Asp

Asp

Cys

Tyr

Tyr

395

Phe

Ala

Tyr

Gln

Gly

475

Thr

Ser

Ala

Gly

Ala

Ser

Leu

Leu

380

Cys

Gln

His

Leu

Thr

460

Arg

Thr

Ser

Met

Ser

540

Asp

Asp

Pro

365

Thr

Leu

Phe

Ser

Tyr

445

Leu

Asn

Val

Trp

Ala

525

Leu

Lys

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

Val

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Leu

Phe

Ile

Gln

495

Leu

His

Phe

Met

Leu

Pro

Asp

Phe

400

Glu

Leu

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile



545

Thr

Tyr

Thr

Asp

Thr

625

Lys

Asp

Gln

Lys

Tyr

705

Tyr

Asn

Gly

Gly

Arg

610

Asp

His

Pro

Tyr

Glu

690

Tyr

Ser

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

<220>
<223>

Glu

Gln

Trp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

52
20
PRT

Glu

Val

580

Val

Val

Asn

Pro

Thr

660

Thr

Ser

Ser

Pro

Glu

565

Ala

Gln

Tyr

Phe

Pro

645

Ala

Gly

Lys

Asn

Arg
725

550

Ile

Thr

Asn

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Lys

Asn

Gln

Gln

615

Pro

Ile

Asn

Val

Trp

695

Val

Ile

Artificial Sequence

Thr

His

Gly

600

Gly

Ser

Leu

Lys

Ser

680

Asn

Glu

Gly

Thr

Gln

585

Ile

Pro

Pro

Ile

Asp

665

Val

Pro

Phe

Thr

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Ala

Arg
730

555

Pro

Ala

Pro

Trp

Met

635

Asn

Leu

Ile

Ile

Val

715

Tyr

Mutant Interleukin-2 signal peptide

Val

Gln

Gly

Ala

620

Gly

Thr

Asn

Glu

Gln

700

Asn

Leu

Ala

Ala

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Thr

Thr

Thr

Gln

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Glu

Arg

Glu

575

Ala

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Asn
735

560

Ser

Gln

Gln

His

Met

640

Ala

Thr

Gln

Asn

Val

720

Leu



<400> 52

Met Tyr Arg Met Gln Leu Leu Leu Leu Ile Ala Leu Ser Leu Ala Leu
1 5 10 15

Val Thr Asn Ser
20



